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PYRROLOPYRIMIDINE DERIVATIVES AS SYK INHIBITORS

Field of the Invention

The present invention relates to pyrrolopyrimidine derivatives, compositions and
medicaments containing the same, as well as processes for the preparation and use
of such compounds, compositions and medicaments. Such pyrrolopyrimidine
derivatives are of potential therapeutic benefit in the treatment of diseases and
conditions associated with inappropriate Syk activity, in particular in the treatment of

inflammatory and allergic diseases.

Background to the Invention
Spleen Tyrosine Kinase (Syk) is a protein tyrosine kinase which has been described

as a key mediator of immunoreceptor signalling in a host of inflammatory cells
including mast cells, B-cells, macrophages and neutrophils.

These immunoreceptors, including Fc receptors and the B-cell receptor, are
important for both allergic diseases and antibody-mediated autoimmune diseases
and thus pharmacologically interfering with Syk could conceivably treat these
disorders.

Allergic rhinitis and asthma are diseases associated with hypersensitivity reactions
and inflammatory events involving a multitude of cell types including mast cells,
eosinophils, T cells and dendritic cells. Following exposure to allergen, high affinity
immunoglobulin receptors for IgE (FceRI) and IgG (FceRI) become cross-linked and
activate downstream processes in mast cells and other cell types leading to the
release of pro-inflammatory mediators and airway spasmogens. In the mast cell,
for example, IgE receptor cross-linking by allergen leads to release of mediators
including histamine from pre-formed granules, as well as the synthesis and release
of newly synthesised lipid mediators including prostaglandins and leukotrienes.

Syk kinase is a non-receptor linked tyrosine kinase which is important in transducing
the downstream cellular signals associated with cross-linking FceR1 and or FceR1
receptors, and is positioned early in the signalling cascade. In mast cells, for
example, the early sequence of FceR1 signalling following allergen cross-linking of
receptor-IgE complexes involves first Lyn (a Src family tyrosine kinase) and then Syk.
Inhibitors of Syk activity would therefore be expected to inhibit all downstream
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signalling cascades thereby alleviating the immediate allergic response and adverse
events initiated by the release of pro-inflammatory mediators and spasmogens
(Wong et al 2004, Expert Opin. Investig. Drugs (2004) 13 (7) 743-762).

Recently, it has been shown that the Syk kinase inhibitor R112 (Rigel), dosed
intranasally in a phase I/ll study for the treatment of allergic rhinitis, gave a
statistically significant decrease in PGD,, a key immune mediator that is highly
correlated with improvements in allergic rhinorrhea, as well as being safe across a
range of indicators, thus providing the first evidence for the clinical safety and
efficacy of a topical Syk kinase inhibitor. (Meltzer, Eli O.; Berkowitz, Robert B.;
Grossbard, Elliott B, Journal of Allergy and Clinical Immunology (2005), 115(4),
791-796). In a more recent phase Il clinical trial for allergic rhinitis (Clinical
Trials.gov Identifier NCT0015089), R112 was shown as having a lack of efficacy
versus placebo. ‘

Rheumatoid Arthritis (RA) is an auto-immune disease affecting approximately 1% of
the population. It is characterised by inflammation of articular joints leading to
debilitating destruction of bone and cartilage. Recent clinical studies with Rituximab,
which causes a reversible B cell depletion, (J.C.W. Edwards et al 2004, New Eng. J.
Med. 350: 2572-2581) have shown that targeting B cell function is an appropriate
therapeutic strategy in auto-immune diseases such as RA. Clinical benefit
correlates with a reduction in auto-reactive antibodies (or Rheumatoid Factor) and
these studies suggest that B cell function and indeed auto-antibody production are
central to the ongoing pathology in the disease.

Studies using cells from mice deficient in the Spleen Tyrosine Kinase (Syk) have
demonstrated a non-redundant role of this kinase in B cell function. The deficiency in
Syk is characterised by a block in B cell development (M. Turner et al 1995 Nature
379: 298-302 and Cheng et al 1995, Nature 378: 303-306). These studies, along
with studies on mature B cells deficient in Syk (Kurasaki et al 2000, Immunol. Rev.
176:19-29), demonstrate that Syk is required for the differentiation and activation of
B cells. Hence, inhibition of Syk in RA patients, is likely block B cell function and
hence to reduce Rheumatoid Factor production. In addition to the role of Syk in B cell
function, of relevance to the treatment of RA, is the requirement for syk activity in Fc
receptor (FcR) signalling. FcR activation by immune commplexes in RA has been
suggested to contribute to the release of multiple pro-inflammatory mediators.
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The contribution of Syk dependent processes to the pathology of RA has been
reviewed in Wong et al (2004, Expert Opin Investig Drugs 13:743-762).

The present invention relates to novel pyrrolopyrimidine compounds, which are
inhibitors of Syk kinase activity. Such pyrrolopyrimidine derivatives therefore have
potential therapeutic benefit in the treatment of disorders associated with
inappropriate Syk activity, in particular in the treatment and prevention of disease
states mediated by Syk. Such disease states may include inflammatory, allergic
and autoimmune diseases, for example, asthma, chronic obstructive pulmonary
disease (COPD), adult respiratory distress syndrome (ARDS), ulcerative colitis,
Crohns disease, bronchitis, dermatitis, allergic rhinitis, psoriasis, scleroderma,
urticaria, rheumatoid arthritis, multiple sclerosis, cancer, HIV and lupus.

Brief Summary of the Invention

In one aspect of the present invention there is provided a compound of formula (1) or
a salt or solvate thereof:

R R
\N/ "
NZ
> o
RN~ SN N
H H

wherein:

R'is H or C,zalkyl;

R?is Cysalkyl, Cys.haloalkyl, Cs.;cycloalkyl, C,.3alkyleneCs.; cycloalkyl wherein each
cycloalkyl may be substituted by one or more substituents independently
selected from C,.; alkyl or halogen;

Ris:

(a) a six membered heteroaryl group selected from 3-pyridinyl, 4-pyridinyl or

5-pyrimidinyl (each of which may be optionally substituted by one or more

substituents independently selected from OH, =0, C,3alkyl, NHCOC,; alkyl, Ci¢
alkoxy, COC,alkyl, Cy.; alkylene COOC, 3 alkyl), CN;

(b) a group
: :P
Q
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wherein P and Q together form a 5 - 7 membered carbocyclic, heterocyclic or
heteroaryl ring, which thus formed bicyclic ring may be optionally substituted by one
or more substituents independently selected from; on each carbon by up two
C,salkyl groups or halogen or by =O or by OH, Cisalkoxy, Cishaloalkyl,Co3
alkyleneNR°R®, on each nitrogen by C,.salkyl, COC,.salkyl, CysalkyleneCa.scycloalkyl,
pheny! (optionally substituted by fluorine), C,.salkylOR?®, Co.; alkyleneNR°R® or SO,R®
or on sulphur by =O or (=0),;

R® and R® are independently H or C_; alkyl;

(c) a group

T

wherein one of R, S and T is H and the remaining substituents are independently
selected from:

H, Cisalkyl, Ci¢haloalkyl, Cisalkoxy, OH, C,s hydroxyalkyl, CN, Cscycloalkyl,
Ophenyl, OCH.phenyl, halogen, COOR’, C,salkyleneCOOR’, XNR®?R®, XCONR°R?,
XSO,NR®R®, NR’COC,salkyl, NR’SO,C,alkyl, OCH,CONR®R®, SO,C,alkyl,
S0,C,shaloalkyl, a monocyclic heteroaryl group (optionally substituted by methyl);
R’ is H or -C,zalkyl;

X is a bond or Cy_salkylene;

R® and R® are independently H, Cisalkyl, Cishaloalkyl, C;shydroxyalkyl,
Cs.scycloalkyl, C,; alkyleneCs.; cycloalkyl, phenyl (optionally substituted by one or
more substitutents independently selected from halogen, -C43alkyl, OC,.3alkyl, CN,
or SO,CF3), Cy3alkylenephenyl, C,.3alkyleneOC,_;alkyl; or

R® and R® are independently heteroary! (optionally substituted by one or more
substituents independently selected from -C.; alkyl), heterocyclyl (optionally
substituted by one or more substituents independently selected from -Cq.3alkyl, =O),
C,.aalkylenephenyl (substituted by one or more substitutents independently selected
from halogen, -Cy3 alkyl or OC,3 alkyl, CN, SO.CF;), Ci; alkyleneheteroaryl
(optionally substituted by one or more substituents independently selected from -C.3
alkyl), C, alkyleneheterocyclyl (optionally substituted by one or more substituents
independently selected from -Ci; alkyl, =0), C;; alkyleneSO.C,; alkyl, Cis
alkyleneCONH2, C,; alkyleneCN, C,; alkyleneSO,NC,_; alkyl, alkyleneNSO:C;.5
alkyl; or
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R® and R?; together with N to which they are joined form a 4-, 5- or 6 membered
heterocyclic group, optionally containing a further heteroatom selected from O, S, or
N and optionally substituted by on each carbon by up to two C,¢ alkyl or halogen, or
by =O or C,salkoxy, on any optional nitrogen by C,salkyl, COC,.salkyl or COOC;s
alkyl and on any optional sulphur by =0, (=0O),,

R*is H or -C,s alkyl.

In a further aspect of the present invention, there is provided a pharmaceutical
composition comprising a compound of formula (I), or a salt or solvate, thereof and
one or more of pharmaceutically acceptable carriers, diluents and excipients.

In a further aspect of the present invention, there is provided a compound of formula
(), or a salt or solvate, thereof for use in therapy.

In a further aspect of the present invention, there is provided a compound of formula
(1) or a salt or solvate thereof for use in the treatment of a disease or condition
mediated by inappropriate Syk activity.

In a further aspect of the present invention, there is provided a method of treating a
disease or condition mediated by inappropriate Syk activity in a mammal comprising
administering to said mammal a compound of formula (1) or a salt or solvate thereof.

In a further aspect of the present invention there is provided the use of a compound
of formula (1) or a salt or solvate thereof in the manufacture of a medicament for use
in the treatment of a disease or condition mediated by inappropriate Syk activity.

Detailed Description of the Invention
As used herein, the term "effective amount” means that amount of a drug or

pharmaceutical agent that will elicit the biological or medical response of a tissue,
system, animal or human that is being sought, for instance, by a researcher or
clinician. Furthermore, the term “therapeutically effective amount” means any
amount which, as compared to a corresponding subject who has not received such
amount, results in improved treatment, healing, prevention, or amelioration of a
disease, disorder, or side effect, or a decrease in the rate of advancement of a
disease or disorder. The term also includes within its scope amounts effective to
enhance normal physiological function.
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As used herein the term “alkyl” refers to a straight- or branched-chain hydrocarbon
radical having the specified number of carbon atoms. As used herein, the terms
“C1.Caalkyl” and “C,.Cs alkyl” refer to an alkyl group, as defined above, containing at
least 1, and at most 3 or 6 carbon atoms respectively. Examples of “alkyl” as used
herein include, but are not limited to, methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, t-butyl, n-pentyl, isopentyl, and the like.

As used herein, the term "alkylene" refers to a straight or branched chain divalent
hydrocarbon radical having the specified number of carbon atoms. As used herein,
the terms “C,.C; alkylene” and “C,.C¢ alkylene” refer to an alkylene group, as defined
above, which contains at least 1, and at most 3 or 6, carbon atoms respectively.
Examples of "alkylene" as used herein include, but are not limited to, methylene,
ethylene, n-propylene, n-butylene, and the like.

As used herein, the term “halogen” refers to fluorine (F), chlorine (Cl), bromine (Br),
or iodine (1) and the term “halo” refers to the halogen radicals: fluoro (-F), chloro (-Cl),
bromo(-Br), and iodo(-1).

As used herein, the term “haloalkyl” refers to an alkyl group as defined above,
substituted with at least one halo group, halo being as defined herein. Examples of
such branched or straight chained haloalkyl groups useful in the present invention
include, but are not limited to, methyl, ethyl, propyl, isopropyl, isobutyl and n-butyl
substituted independently with one or more halos, e.g., fluoro, chloro, bromo and
iodo.

As used herein, the term “cycloalkyl” refers to a non-aromatic cyclic hydrocarbon ring
containing the specified number of carbon atoms. In a like manner the term “C3C;
cycloalkyl” refers to a non-aromatic cyclic hydrocarbon ring having from 3 to 7
carbon atoms. Exemplary “cycloalkyl” groups useful in the present invention
include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl.

As used herein, thes term “carbocyclic’ refers to a non-aromatic ring containing
carbon and hydrogen atoms, being saturated or having one or more degrees of
unsaturation.
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As used herein, the term “heterocyclic” or the term “heterocyclyl” refers to a
non-aromatic heterocyclic ring, being saturated or having one or more degrees of
unsaturation, containing one or more heteroatom substitutions selected from S, S(O),
S(0),, O, or N, and having the specified number of ring members.

As used herein, the term “alkoxy” refers to the group R,O-, where R, is alkyl as
defined above and the terms “C,.C; alkoxy” and “C,.Cs alkoxy” refer to an alkoxy
group as defined herein wherein the alkyl moiety contains at least 1, and at most 3 or
6, carbon atoms. Exemplary “C,.Csalkoxy” and “C,.Cg alkoxy” groups useful in the
present invention include, but are not limited to, methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, and t-butoxy.

As used herein, the term “haloalkoxy” refers to the group R.,O-, where R, is haloalkyl
as defined above and the term “C,.Cg haloalkoxy” refers to a haloalkoxy group as
defined herein wherein the haloalkyl moiety contains at least 1, and at most 6,
carbon atoms. Exemplary C;.Cs haloalkoxy groups useful in the present invention
include, but are not limited to, trifluoromethoxy.

As used herein the term “hydroxy” refers to the group —OH.

The term “heteroaryl’, unless otherwise specified, refers to aromatic monocyclic
groups and fused bicyclic aromatic rings, having the specified number of ring
members (e.g. carbon and heteratoms N, O, and/or S) and containing 1, 2, 3 or 4
heteroatoms selected from N, O and S. Examples of particular heteroaryl groups
include, but are not limited to, furan, thiophene, pyrrole, imidazole, pyrazole, triazole,
tetrazole, thiazole, oxazole, isoxazole, oxadiazole, thiadiazole, isothiazole, pyridine,
pyridazine, pyrazine, pyrimidine, quinoline, isoquinoline, benzofuran, benzothiopene,
benzazepine, benzimidazole, benzoimidazole, indole, oxindole and indazole.

As used herein, the term “hydroxyalkyl” refers to an alkyl group as defined above
substituted with at least one hydroxy, hydroxy being as defined herein. Examples of
branched or straight chained “C;-C¢ hydroxyalkyl” groups useful in the present
invention include, but are not limited to, methyl, ethyl, propyl, isopropyl, isobutyl and
n-butyl substituted independently with one or more hydroxy groups.
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As used herein, the term “optionally” means that the subsequently described
event(s) may or may not occur, and includes both event(s), which occur, and events

that do not occur.

As used herein, the term “substituted” refers to substitution with the named
substituent or substituents, multiple degrees of substitution being allowed unless
otherwise stated.

The term “Syk inhibitor”, is used to mean a compound which inhibits the Syk receptor

respectively.

The term “Syk mediated disease” or a “disorder or disease or condition mediated by
inappropriate Syk activity” is used to mean any disease state mediated or modulated
by Syk kinase mechanisms. Such disease states may include inflammatory,
allergic and autoimmune diseases, for example, asthma, chronic obstructive
pulmonary disease (COPD), adult respiratory distress syndrome (ARDs), ulcerative
colitis, Crohns disease, bronchitis, dermatitis, allergic rhinitis, psorasis, scleroderma,
urticaria, rheumatoid arthritis, multiple sclerosis, cancer, HIV and lupus, in particular,
asthma, chronic obstructive pulmonary disease (COPD), adult respiratory distress
syndrome (ARDs), allergic rhinitis and rheumatoid arthritis.

As used herein, “a compound of the invention” means a compound of formula (1) or a
salt, solvate or physiologically functional derivative thereof.

As used herein, the term “solvate” refers to a complex of variable stoichiometry
formed by a solute (in this invention, a compound of formula (1), or a salt thereof) and
a solvent. Such solvents for the purpose of the invention may not interfere with the
biological activity of the solute. Examples of suitable solvents include, but are not
limited to, water, acetone, methanol, ethanol and acetic acid. Preferably the solvent
used is a pharmaceutically acceptable solvent. Examples of suitable
pharmaceutically acceptable solvents include water, ethanol and acetic acid. Most
preferably the solvent is water.

The compounds of formula (I) may have the ability to crystallize in more than one
form, a characteristic, which is known as polymorphism, and it is understood that
such polymorphic forms (“polymorphs”) are within the scope of formula (l).
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Polymorphism generally can occur as a response to changes in temperature or
pressure or both and can also result from variations in the crystallization process.
Polymorphs can be distinguished by various physical characteristics known in the art
such as x-ray diffraction patterns, solubility and melting point.

Certain of the compounds described herein may contain one or more chiral atoms, or
may otherwise be capable of existing as two enantiomers. Accordingly, the
compounds of this invention include mixtures of enantiomers as well as purified
enantiomers or enantiomerically enriched mixtures. Also included within the scope
of the invention are the individual isomers of the compounds represented by formula
(I) above as well as any wholly or partially equilibrated mixtures thereof. The
present invention also covers the individual isomers of the compounds represented
by the formulas above as mixtures with isomers thereof in which one or more chiral
centres are inverted.

It is also noted that the compounds of Formula (I) may form tautomers. |t is
understood that all tautomers and mixtures of tautomers of the compounds of the
present invention are included within the scope of the compounds of the present
invention.

In one embodiment, R' represents H or methyl. In a further embodiment R’

represents H.

In one embodiment, R? represents cyclobutyl, cyclopentyl, cyclohexyl, C,.;3alkyl, or
Cishaloalkyl. In a further embodiment, R?represents C,.zalkyl or Cyshaloalkyl. In
a further embodiment, R? is C,. haloalkyl, preferably 1-trifluoroethyl or C, alkyl,
preferably 1-methylethyl.

In one embodiment, R' represents H and R? is cyclobutyl, cyclopentyl, cyclohexyl,
Ci.salkyl, or Cishaloalkyl. In a further embodiment, R' represents H and R?is Cy5
alkyl or C4; haloalkyl. In a further embodiment, R’ represents H and R? is Cy.3
haloalkyl, preferably 1-trifluoroethyl or C,; alkyl, preferably 1-methylethyl.

In one embodiment, R* is H or CHs.  In a further embodiment, R* is H.

In one embodiment, R® is a group:
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T
wherein one of R, S and T is H and the remaining substituents are independently
selected from: H, Cysalkyl, Cighaloalkyl, Cssalkoxy, OH, C,s hydroxyalkyl, CN,
Cs.scycloalkyl, Ophenyl, OCH.phenyl, halogen, COOR’, C,salkyleneCOOR’,
XNR®R?, XCONR®R®?, XSO,NR®R®°, NR'COC;salkyl, NR’SO,C;salkyl,
OCH,CONR®R?®, SO,C,.salkyl, a monocyclic heteroaryl group (optionally substituted
by methyl); and

excluding compounds in which R and T is each hydrogen, S is CONR®R®, and

R® and R® are independenty H, C,salkyl, Cishaloalkyl, Cishydroxyalkyl,
Ca.scycloalkyl, Cq3 alkyleneC,; cycloalkyl, phenyl (optionally substituted by one or
more substitutents independently selected from halogen, -Cy.;alkyl CN, or SO,CF3),
Ci.zalkylenephenyl, C,.; alkyleneOC,_; alkyl; or

R® and R?®; together with N to which they are joined form a 4-, 5- or 6- membered
heterocyclic group, optionally containing a further heteroatom selected from O, S, or
N and optionally substituted on each carbon by up to two C, alkyl or halogen, or by
=0 or C,galkoxy, on any optional nitrogen by C,salkyl, COC,salkyl or COOC,salkyl
and on any optional sulphur by =0, or (=0),; and

R', R% R R’, R% R® and X are as otherwise hereinbefore defined.

In a further embodiment, R® is a group:

S
T

wherein R and T is each hydrogen, S is CONR®R?,

and R® and R® are independently heteroaryl (optionally substituted by one or more
substituents independently selected from -C,; alkyl), heterocyclyl (optionally
substituted by one or more substituents independently selected from -C,.; alkyl, =O),
Ci.zalkylenephenyl! (substituted by one or more substitutents independently selected
from halogen, -C;3 alkyl or OC,3; alkyl, CN, SO.CF3;), Ci3 alkyleneheteroaryl
(optionally substituted by one or more substituents independently selected from -C,_5
alkyl), Ci.3alkyleneheterocyclyl (optionally substituted by one or more substituents

-10-
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independently selected from -C,3 alkyl, =0), Ci; alkyleneSO,C,.; alkyl, Ci;
alkyleneCONH2, C,; alkyleneCN, C,.; alkyleneSO,NC,.; alkyl, alkyleneNSO,C,.3
alkyl.

In a further embodiment, R® is a group:
S
T
wherein R is hydrogen, T is halogen and S is CONR®R®,
and R® and R® are as hereinbefore defined.

In one embodiment, R® and R® is each is hydrogen.

In one embodiment, R® is hydrogen and R® is C,alkyl, C,ghaloalkyl, Cs;cycloalkyl,
CisalkyleneCj;; cycloalkyl, preferably n-propyl

In one embodiment, R® is Cisalkyl, Cqghaloalkyl, Cs;cycloalkyl, C,salkyleneC;;
cycloalkyl and R®is Cisalkyl, Cyghaloalkyl, C;.;cycloalkyl, Cs.3alkyleneCs;.; cycloalkyl.

In one embodiment, R® and R®, together with N to which they are joined form a 4-, 5-
or 6 membered heterocyclic group, optionally containing a further heteroatom
selected from O, S, or N, and optionally substituted on any optional nitrogen by
Ci.salkyl and on any optional sulphur by =0, or (=0),.
In a further embodiment, R®is a group:
S
T

wherein R and T is H and S is NR’COC, galkyl, in particular NHCOC,_alkyl.

In a further embodiment, R* is a group:
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S
T
wherein R and T is H and S is NR®R? in which R® and R? together with the N to which
they are joined form a 6 membered heterocyclic group, optionally containing a further
heteroatom selected from O, S, or N and optionally substituted by on each carbon by
up to two Cy alkyl or halogen, or by =O or C,5alkoxy, on any optional nitrogen by
C,.salkyl, COC,.salkyl or COOC,alkyl and on any optional sulphur by =0, or (=O),,
in particular morpholino.

In a further embodiment, R® is a group:
R

S
T
wherein R and T is H, and S is OCH,CONR®R®, in particular OCH,CONHMe.

In a further embodiment, R® is a six membered heteroaryl group selected from
3-pyridinyl, 4-pyridinyl or 5-pyrimidinyl (each of which may be optionally substituted
by one or more substituents independently selected from =0, C,_;alkyl, NHCOC,;
alkyl, Cy¢alkoxy, COC,salkyl, Co.3alkylene COOC,_;alkyl), CN.

In a further embodiment, R® is a group:

\©[P

Q
wherein P and Q together form a 5 - 7 membered carbocyclic, heterocyclic or
heteroaryl ring, which rings may be optionally substituted by one or more
substituents independently selected from; on each carbon by up two C.;alkyl groups
or halogens or by =O or by OH, C,_salkoxy, C;.shaloalkyl,Cq.s alkyleneNR°R®, on each
nitrogen by C,salkyl, COC,salkyl, C;.salkyleneCs,cycloalkyl, phenyl (optionally

substituted by fluorine), CysalkylOR?®, C,.salkyleneNR°R® or SO,R° or on sulphur by
=0 or (=0),. Representative examples of such 5 - 7 membered carbocyclic,
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heterocyclic or heteroaryl ring include:

—N o . N=
N 0\\
>\,N -8 )
Y . o . \=N
Me
N N
N . N . Me
o,
“sgMe
/0
= s
; and
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N Me
AN
Jo VI

Whilst the embodiments for each variable have generally been listed above
separately for each variable, this invention also includes those compounds in which
several or each embodiment in formula (1) is selected from each of the embodiments
listed above. Therefore, this invention is intended to include all combinations of
embodiments for each variable.

Specific examples of compounds of the present invention include Examples 1 - 413
as described in the Examples section below, in particular.
N-Propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)be
nzamide; and
4-({4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide;
N?-(2,2-dioxido-1,3-dihydro-2-benzothien-5-yl)-N*-(2,2,2-trifluoroethyl)-1 H-pyrrolo[2,
3-d]pyrimidine-2,4-diamine,
N-methyl-4-({4-[(2,2,2-trifluoroethyl)Jamino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)be
nzamide;
3-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}famino)benzonitrile;
N2-6-isoquinolinyl-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine;
N?-[3-chloro-4-(methyloxy)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidin
e-2,4-diamine;

N?-(1-methyl-1 H-indazol-6-y1)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,
4-diamine,
N*-cyclobutyl-N*-(3-methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
N-(4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}phenyl)-N-methyla
cetamide;
N2-6-quinolinyl-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine;
N-methyl-2-{[3-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino
)phenylloxy}acetamide; and
N2-(3-methyl-1H-indazol-6-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,
4-diamine.

or a pharmaceutically acceptable salt or solvate thereof.
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The compounds of the present invention may be in the form of and/or may be
administered as a pharmaceutically acceptable salt. For a review on suitable salts
see Berge et al, J. Pharm. Sci. 1977, 66, 1-19.

Typically, the salts of the present invention are pharmaceutically acceptable salts.
Salts encompassed within the term "pharmaceutically acceptable salts" refer to
non-toxic salts of the compounds of this invention.

Suitable pharmaceutically acceptable salts can include acid or base additions salts.

A pharmaceutically acceptable acid addition salt can be formed by reaction of a
compound of formula (I) with a suitable inorganic or organic acid (such as
hydrobromic, hydrochloric, sulfuric, nitric, phosphoric, succinic, maleic, formic, acetic,
propionic, fumaric, citric, tartaric, lactic, benzoic, salicylic, glutamaic, aspartic,
p-toluenesulfonic, benzenesulfonic, methanesulfonic, ethanesulfonic,
naphthalenesulfonic such as 2-naphthalenesulfonic, or hexanoic acid), optionally in
a suitable solvent such as an organic solvent, to give the salt which is usually
isolated for example by crystallisation and filtration. A pharmaceutically acceptable
acid addition salt of a compound of formula (I) can comprise or be for example a
hydrobromide, hydrochloride, sulfate, nitrate, phosphate, succinate, maleate,
formarate, acetate, propionate, fumarate, citrate, tartrate, lactate, benzoate,
salicylate, glutamate, aspartate, p-toluenesulfonate,  benzenesulfonate,
methanesulfonate, ethanesulfonate, naphthalenesulfonate (e.g.
2-naphthalenesuifonate) or hexanoate salt.

A pharmaceutically acceptable base addition salt may, where there is a suitable
acidic group, be formed by reaction of a compound of formula (l) with a suitable
inorganic or organic base (e.g. triethylamine, ethanolamine, triethanolamine, choline,
arginine, lysine or histidine), optionally in a suitable solvent such as an organic
solvent, to give the base addition salt which is usually isolated for example by
crystallisation and filtration.

Other suitable pharmaceutically acceptable salts include pharmaceutically

acceptable metal salts, for example pharmaceutically acceptable alkali-metal or
alkaline-earth-metal salts such as sodium, potassium, calcium or magnesium salts;
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in particular pharmaceutically acceptable metal salts of one or more carboxylic acid
moieties that may be present in the compound of formula (1).

Other non-pharmaceutically acceptable salts, e.g. oxalates or trifluoroacetates, may
be used, for example in the isolation of compounds of the invention, and are included
within the scope of this invention.

The invention includes within its scope all possible stoichiometric and
non-stoichiometric forms of the compounds of formula (l).

The compounds of formula (I) and salts, solvates and physiologically functional
derivatives thereof are believed to be inhibitors of Syk activity, and thus be potentially
useful in the treatment of diseases and conditions associated with inappropriate Syk
activity.

The invention thus provides compounds of formula (l) and salts, solvates and
physiologically functional derivatives thereof for use in therapy, and particularly in the
treatment of diseases and conditions mediated by inappropriate Syk activity.

The inappropriate Syk activity referred to herein is any Syk activity that deviates from
the normal Syk activity expected in a particular mammalian subject. Inappropriate
Syk activity may take the form of, for instance, an abnormal increase in activity, or an
aberration in the timing and or control of Syk activity. Such inappropriate activity
may result then, for example, from overexpression or mutation of the protein kinase
leading to inappropriate or uncontrolled activation.

In a further embodiment, the present invention is directed to methods of regulating,
modulating, or inhibiting Syk for the prevention and/or treatment of disorders related
to unregulated Syk activity.

In a further embodiment, the present invention provides a method of treatment of a
mammal suffering from a disorder mediated by Syk activity, which includes
administering to said subject an effective amount of a compound of formula (I) or a
pharmaceutically acceptable salt, solvate, or a physiologically functional derivative
thereof.
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In a further embodiment, the present invention provides for the use of a compound of
formula (I), or a pharmaceutically acceptable salt or solvate thereof, or a
physiologically functional derivative thereof, in the preparation of a medicament for
the treatment of a disorder mediated by Syk activity.

In a further embodiment, the disease or condition mediated by inappropriate Syk
activity is rheumatoid arthritis.

In a further embodiment, the disease or condition mediated by inappropriate Syk
activity is allergic rhinitis.

In a further embodiment, the disease or condition mediated by inappropriate Syk
activity is chronic obstructive pulmonary disease (COPD),

In a further embodiment, the disease or condition mediated by inappropriate Syk
activity is adult respiratory distress syndrome (ARDs).

While it is possible that, for use in therapy, a compound of formula (1), as well as salts,
solvates and physiological functional derivatives thereof, may be administered as the
raw chemical, it is possible to present the active ingredient as a pharmaceutical
composition.  Accordingly, the invention further provides a pharmaceutical
composition, which comprises a compound of formula (I) and salts, solvates and
physiological functional derivatives thereof, and one or more pharmaceutically
acceptable carriers, diluents, or excipients. The compounds of the formula (l) and
salts, solvates and physiological functional derivatives thereof, are as described
above. The carrier(s), diluent(s) or excipient(s) must be acceptable in the sense of
being compatible with the other ingredients of the formulation and not deleterious to
the recipient thereof. In accordance with another aspect of the invention there is
also provided a process for the preparation of a pharmaceutical composition
including admixing a compound of the formula (1), or salts, solvates and physiological
functional derivatives thereof, with one or more pharmaceutically acceptable carriers,

diluents or excipients.
Pharmaceutical compositions of the present invention may be presented in unit dose

forms containing a predetermined amount of active ingredient per unit dose. Such
a unit may contain, for example, 5ug to 1g, preferably 1mg to 700mg, more
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preferably 5mg to 100mg of a compound of the formula (I), depending on the
condition being treated, the route of administration and the age, weight and condition
of the patient. Such unit doses may therefore be administered more than once a
day. Preferred unit dosage compositions are those containing a daily dose or
sub-dose (for administration more than once a day), as herein above recited, or an
appropriate fraction thereof, of an active ingredient. Furthermore, such
pharmaceutical compositions may be prepared by any of the methods well known in
the pharmacy art.

Pharmaceutical compositions of the present invention may be adapted for
administration by any appropriate route, for example by the oral (including buccal or
sublingual), inhaled, or nasalroute. Such compositions may be prepared by any
method known in the art of pharmacy, for example by bringing into association the
active ingredient with the carrier(s) or excipient(s).

In a further embodiment, the present invention provides a pharmaceutical
composition adapted for administration by the oral route, for treating, for example,
rheumatoid arthritis.

In a further embodiment, the present invention provides a pharmaceutical
composition adapted for administration by the nasal route, for treating, for example,
allergic rhinitis.

In a further embodiment, the present invention provides a pharmaceutical
composition adapted for administration by the inhaled route, for treating, for example,
COPD or ARDS.

Pharmaceutical compositions of the present invention which are adapted for oral
administration may be presented as discrete units such as capsules or tablets;
powders or granules; solutions or suspensions in aqueous or non-aqueous liquids;
edible foams or whips; or oil-in-water liquid emulsions or water-in-oil liquid
emulsions.

For instance, for oral administration in the form of a tablet or capsule, the active drug

component can be combined with an oral, non-toxic pharmaceutically acceptable
inert carrier such as ethanol, glycerol, water and the like. Powders are prepared by
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comminuting the compound to a suitable fine size and mixing with a similarly
comminuted pharmaceutical carrier such as an edible carbohydrate, as, for example,
starch or mannitol. Flavoring, preservative, dispersing and coloring agent can also
be present.

Capsules are made by preparing a powder mixture, as described above, and filling
formed gelatin sheaths. Glidants and lubricants such as colloidal silica, talc,
magnesium stearate, calcium stearate or solid polyethylene glycol can be added to
the powder mixture before the filling operation. A disintegrating or solubilizing agent
such as agar-agar, calcium carbonate or sodium carbonate can also be added to
improve the availability of the medicament when the capsule is ingested.

Moreover, when desired or necessary, suitable binders, lubricants, disintegrating
agents and coloring agents can also be incorporated into the mixture. Suitable
binders include starch, gelatin, natural sugars such as glucose or beta-lactose, corn
sweeteners, natural and synthetic gums such as acacia, tragacanth or sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes and the like.
Lubricants used in these dosage forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate, sodium chloride and the like.
Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite,
xanthan gum and the like. Tablets are formulated, for example, by preparing a
powder mixture, granulating or slugging, adding a lubricant and disintegrant and
pressing into tablets. A powder mixture is prepared by mixing the compound,
suitably comminuted, with a diluent or base as described above, and optionally, with
a binder such as carboxymethylcellulose, an aliginate, gelatin, or polyvinyl
pyrrolidone, a solution retardant such as paraffin, a resorption accelerator such as a
quaternary salt and/or an absorption agent such as bentonite, kaolin or dicalcium
phosphate. The powder mixture can be granulated by wetting with a binder such as
syrup, starch paste, acadia mucilage or solutions of cellulosic or polymeric materials
and forcing through a screen. As an alternative to granulating, the powder mixture
can be run through the tablet machine and the result is imperfectly formed slugs
broken into granules. The granules can be lubricated to prevent sticking to the tablet
forming dies by means of the addition of stearic acid, a stearate salt, talc or mineral
oil. The lubricated mixture is then compressed into tablets. The compounds of the
present invention can also be combined with a free flowing inert carrier and
compressed into tablets directly without going through the granulating or slugging
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steps. A clear or opaque protective coating consisting of a sealing coat of shellac, a
coating of sugar or polymeric material and a polish coating of wax can be provided.
Dyestuffs can be added to these coatings to distinguish different unit dosages.

Oral fluids such as solution, syrups and elixirs can be prepared in dosage unit form
so that a given quantity contains a predetermined amount of the compound.  Syrups
can be prepared by dissolving the compound in a suitably flavored aqueous solution,
while elixirs are prepared through the use of a non-toxic alcoholic vehicle.
Suspensions can be formulated by dispersing the compound in a non-toxic vehicle.
Solubilizers and emulsifiers such as ethoxylated isostearyl alcohols and polyoxy
ethylene sorbitol ethers, preservatives, flavor additive such as peppermint oil or
natural sweeteners or saccharin or other artificial sweeteners, and the like can also
be added.

Where appropriate, dosage unit compositions for oral administration can be
microencapsulated. The formulation can also be prepared to prolong or sustain the
release, for example, by coating or embedding particulate material in polymers, wax
or the like.

The compounds of formula (I), and salts, solvates and physiological functional
derivatives thereof, can also be administered in the form of liposome delivery
systems, such as small unilamellar vesicles, large unilamellar vesicles and
multilamellar vesicles. Liposomes can be formed from a variety of phospholipids,
such as cholesterol, stearylamine or phosphatidylcholines.

The compounds of formula (I) and salts, solvates and physiological functional
derivatives thereof may also be delivered by the use of monoclonal antibodies as
individual carriers to which the compound molecules are coupled. The compounds
may also be coupled with soluble polymers as targetable drug carriers. Such
polymers can include polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropylmethacrylamide-phenol, polyhydroxyethylaspartamidephenol, or
polyethyleneoxidepolylysine substituted with palmitoyl residues. Furthermore, the
compounds may be coupled to a class of biodegradable polymers useful in achieving
controlled release of a drug, for example, polylactic acid, polepsilon caprolactone,
polyhydroxy butyric acid, polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates and cross-linked or amphipathic block copolymers of hydrogels.
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Dosage forms for inhaled administration may conveniently be formulated as aerosols
or dry powders.

For compositions suitable and/or adapted for inhaled administration, it is preferred
that the compound or salt of formula (I} is in a particle-size-reduced form, and more
preferably the size-reduced form is obtained or obtainable by micronisation. The
preferable particle size of the size-reduced (e.g. micronised) compound or salt or
solvate is defined by a D50 value of about 0.5 to about 10 microns (for example as
measured using laser diffraction).

Aerosol formulations, e.g. for inhaled administration, can comprise a solution or fine
suspension of the active substance in a pharmaceutically acceptable aqueous or
non-aqueous solvent. Aerosol formulations can be presented in single or multidose
quantities in sterile form in a sealed container, which can take the form of a cartridge
or refill for use with an atomising device or inhaler. Alternatively the sealed
container may be a unitary dispensing device such as a single dose nasal inhaler or
an aerosol dispenser fitted with a metering valve (metered dose inhaler) which is
intended for disposal once the contents of the container have been exhausted.

Where the dosage form comprises an aerosol dispenser, it preferably contains a
suitable propellant under pressure such as compressed air, carbon dioxide or an
organic propellant such as a hydrofluorocarbon (HFC). Suitable HFC propellants
include 1,1,1,2,3,3,3-heptafluoropropane and 1,1,1,2-tetrafluoroethane. The
aerosol dosage forms can also take the form of a pump-atomiser. The pressurised
aerosol may contain a solution or a suspension of the active compound. This may
require the incorporation of additional excipients e.g. co-solvents and/or surfactants
to improve the dispersion characteristics and homogeneity of suspension
formulations. Solution formulations may also require the addition of co-solvents such
as ethanol. Other excipient modifiers may also be incorporated to improve, for
example, the stability and/or taste and/or fine particle mass characteristics (amount
and/or profile) of the formulation.

For pharmaceutical compositions suitable and/or adapted for inhaled administration,

it is preferred that the pharmaceutical composition is a dry powder inhalable
composition. Such a composition can comprise a powder base such as lactose,
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glucose, trehalose, mannitol or starch, the compound of formula (1) or salt or solvate
thereof (preferably in particle-size-reduced form, e.g. in micronised form), and
optionally a performance modifier such as L-leucine or another amino acid, and/or
metals salts of stearic acid such as magnesium or calcium stearate. Preferably, the
dry powder inhalable composition comprises a dry powder blend of lactose and the
compound of formula (I) or salt thereof. The lactose is preferably lactose hydrate
e.g. lactose monohydrate and/or is preferably inhalation-grade and/or fine-grade
lactose. Preferably, the particle size of the lactose is defined by 90% or more (by
weight or by volume) of the lactose particles being less than 1000 microns
(micrometres) (e.g. 10-1000 microns e.g. 30-1000 microns) in diameter, and/or 50%
or more of the lactose particles being less than 500 microns (e.g. 10-500 microns) in
diameter. More preferably, the particle size of the lactose is defined by 90% or more
of the lactose particles being less than 300 microns (e.g. 10-300 microns e.g. 50-300
microns) in diameter, and/or 50% or more of the lactose particles being less than 100
microns in diameter. Optionally, the particle size of the lactose is defined by 90% or
more of the lactose particles being less than 100-200 microns in diameter, and/or
50% or more of the lactose particles being less than 40-70 microns in diameter.
Most importantly, it is preferable that about 3 to about 30% (e.g. about 10%) (by
weight or by volume) of the particles are less than 50 microns or less than 20
microns in diameter. For example, without limitation, a suitable inhalation-grade
lactose is E9334 lactose (10% fines) (Borculo Domo Ingredients, Hanzeplein 25,
8017 JD Zwolle, Netherlands).

Optionally, in particular for dry powder inhalable compositions, a pharmaceutical
composition for inhaled administration can be incorporated into a plurality of sealed
dose containers (e.g. containing the dry powder composition) mounted longitudinally
in a strip or ribbon inside a suitable inhalation device. The container is rupturable or
peel-openable on demand and the dose of e.g. the dry powder composition can be
administered by inhalation via the device such as the DISKUS TM device, marketed

by GlaxoSmithKline. The DISKUS TM inhalation device is for example described in
GB 2242134 A, and in such a device at least one container for the pharmaceutical

composition in powder form (the container or containers preferably being a plurality
of sealed dose containers mounted longitudinally in a strip or ribbon) is defined
between two members peelably secured to one another; the device comprises: a
means of defining an opening station for the said container or containers; a means
for peeling the members apart at the opening station to open the container; and an
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outlet, communicating with the opened container, through which a user can inhale
the pharmaceutical composition in powder form from the opened container.

Dosage forms for nasal administration may conveniently be formulated as aerosols,
solutions, drops, gels or dry powders.

Pharmaceutical compositions adapted for administration by inhalation include fine
particle dusts or mists, which may be generated by means of various types of
metered, dose pressurised aerosols, nebulizers or insufflators.

For pharmaceutical compositions suitable and/or adapted for intranasal
administration, the compound of formula (I) or a pharmaceutically acceptable salt or
solvate thereof may be formulated as a fluid formulation for delivery from a fluid
dispenser. Such fluid dispensers may have, for example, a dispensing nozzle or
dispensing orifice through which a metered dose of the fluid formulation is dispensed
upon the application of a user-applied force to a pump mechanism of the fluid
dispenser. Such fluid dispensers are generally provided with a reservoir of multiple
metered doses of the fluid formulation, the doses being dispensable upon sequential
pump actuations. The dispensing nozzle or orifice may be configured for insertion
into the nostrils of the user for spray dispensing of the fluid formulation into the nasal
cavity. A fluid dispenser of the aforementioned type is described and illustrated in
WO-A-2005/044354, the entire content of which is hereby incorporated herein by
reference. The dispenser has a housing which houses a fluid discharge device
having a compression pump mounted on a container for containing a fluid
formulation. The housing has at least one finger-operable side lever which is
movable inwardly with respect to the housing to cam the container upwardly in the
housing to cause the pump to compress and pump a metered dose of the formulation
out of a pump stem through a nasal nozzle of the housing. A particularly preferred
fluid dispenser is of the general type illustrated in Figures 30-40 of
WO-A-2005/044354.

It will be appreciated that when the compound of the present invention is
administered in combination with other therapeutic agents normally administered by
the inhaled, intravenous, oral or intranasal route, that the resultant pharmaceutical
composition may be administered by the same routes.
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It should be understood that in addition to the ingredients particularly mentioned
above, the compositions may include other agents conventional in the art having
regard to the type of formulation in question, for example those suitable for oral
administration may include flavouring agents.

A therapeutically effective amount of a compound of the present invention will
depend upon a number of factors including, for example, the age and weight of the
animal, the precise condition requiring treatment and its severity, the nature of the
formulation, and the route of administration, and will ultimately be at the discretion of
the attendant physician or veterinarian However, an effective amount of a compound
of formula (1) for the treatment of diseases or conditions associated with
inappropriate Syk activity, will generally be in the range of 5ug to 100mg/kg body
weight of recipient (mammal) per day and more usually in the range of Sug to
10mg/kg body weight per day.  This amount may be given in a single dose per day
or more usually in a number (such as two, three, four, five or six) of sub-doses per
day such that the total daily dose is the same. An effective amount of a salt or
solvate, thereof, may be determined as a proportion of the effective amount of the
compound of formula (I) per se.

Compounds of the present invention, and their salts and solvates, and
physiologically functional derivatives thereof, may be employed alone or in
combination with other therapeutic agents for the treatment of diseases and
conditions associated with inappropriate tyrosine and serine/threonine kinase activity.
Combination therapies according to the present invention thus comprise the
administration of at least one compound of formula () or a pharmaceutically
acceptable salt or solvate thereof, or a physiologically functional derivative thereof,
and the use of at least one other pharmaceutically active agent. Preferably,
combination therapies according to the present invention comprise the
administration of at least one compound of formula (I) or a pharmaceutically
acceptable salt or solvate thereof, or a physiologically functional derivative thereof,
and at least one other pharmaceutically active agent. The compound(s) of formula (1)
and the other pharmaceutically active agent(s) may be administered together or
separately and, when administered separately this may occur simultaneously or
sequentially in any order. The amounts of the compound(s) of formula (1) and the
other pharmaceutically active agent(s) and the relative timings of administration will
be selected in order to achieve the desired combined therapeutic effect.
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Compounds of the present invention, and their salts and solvates, and
physiologically functional derivatives thereof, may also be used in combination with
other classes of therapeutic agents which are known in the art. Representative
classes of agents for use in such combinations include, for treating asthma,
anti-inflammatory steroids (in particular corticosteroids), topical glucocorticoid
agonists, PDE4 inhibitors, IKK2 inhibitors, A2a agonists, p,-adrenoreceptor agonists
(including both slow acting and long acting f_-adrenoreceptor agonists), alpha 4
integrin inhibitors, and anti-muscarinics, and, for treating allergies, the foregoing
agents, as well as H1 and H1/H3 antagonists. Representative agents for use in
combination therapy for treating severe asthma include topically acting p38 inhibitors,
and IKK2 inhibitors.

Anti-inflammatory corticosteroids are well known in the art. Representative examples
include fluticasone propionate (e.g. see US patent 4,335,121), beclomethasone
17-propionate ester, beclomethasone 17,21-dipropionate ester, dexamethasone or
an ester thereof, mometasone or an ester thereof (e.g. mometasone furoate),
ciclesonide, budesonide, and flunisolide. Further examples of anti-inflammatory
corticosteroids are described in WO 02/12266 A1 (Glaxo Group Ltd), in particular,
the compounds of Example 1
( 6a,9a-difluoro-17a-[(2-furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-andros
ta-1,4-diene-17B-carbothioic acid S-fluoromethyl ester) and Example 41
(6a,90~difluoro-11B-hydroxy-16a-methyl-17a-[(4-methyl-1,3-thiazole-5-carbonyl)oxy]
-3-oxo-androsta-1,4-diene-173-carbothioic acid S-fluoromethyl ester), or a
pharmaceutically acceptable salt thereof.

Examples of _-adrenoreceptor agonists include salmeterol (e.g. as racemate or a
single enantiomer such as the R-enantiomer), salbutamol, formoterol, salmefamol,
fenoterol or terbutaline and salts thereof, for example the xinafoate salt of salmeterol,
the sulphate salt or free base of salbutamol or the fumarate salt of formoterol.
Long-acting B,-adrenoreceptor agonists are preferred, especially those having a

therapeutic effect over a 24 hour period such as salmeterol or formoterol.

Examples of anti-histamines include azelastine, levocabastine, olopatidine,
methapyrilene, loratadine, cetirizine, desloratadine or fexofenadine.
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Examples of anticholinergic compounds include muscarinic (M) receptor antagonists,
in particular M4, Mo, M1/Mo, or M3 receptor antagonists, in particular a (selective)
M3 receptor antagonist. Examples of anticholinergic compounds are described in
WO 03/011274 A2 and WO 02/069945 A2 / US 2002/0193393 A1 and US
2002/052312 A1. Examples of muscarinic M3 antagonists include ipratropium
bromide, oxitropium bromide or tiotropium bromide.

Representative PDE4 or mixed PDE3/4 inhibitors that may be used in combination
with compounds of the invention include AWD-12-281 (Elbion), PD-168787 (Pfizer),
roflumilast, and cilomilast (GlaxoSmithKline). Further examples of PDE4 inhibitors
are described in WO 2004/103998 (Glaxo Group Ltd).

The present invention also provides for so-called “triple combination” therapy,
comprising a compound of formula (l) or a pharmaceutically acceptable salt thereof
together with [ -adrenoreceptor agonist and an anti-inflammatory corticosteroid.
Preferably this combination is for treatment and/or prophylaxis of asthma, COPD or
allergic rhinitis. ~ The B,-adrenoreceptor agonist and/or the anti-inflammatory
corticosteroid can be as described above and/or as described in WO 03/030939 A1.
A representative example of such a "triple" combination comprises a compound of
formula () or a pharmaceutically acceptable salt thereof, salmeterol or a
pharmaceutically acceptable salt thereof (e.g. salmeterol xinafoate) and fluticasone
propionate.

It will be clear to a person skilled in the art that, where appropriate, the other
therapeutic ingredient(s) may be used in the form of salts, for example as alkali metal
or amine salts or as acid addition salts, or prodrugs, or as esters, for example lower
alkyl esters, or as solvates, for example hydrates, to optimise the activity and/or
stability and/or physical characteristics, such as solubility, of the therapeutic
ingredient. It will be clear also that, where appropriate, the therapeutic ingredients
may be used in optically pure form.

The combinations referred to above may conveniently be presented for use in the
form of a pharmaceutical composition and thus pharmaceutical compositions
comprising a combination as defined above together with a pharmaceutically
acceptable diluent or carrier represent a further aspect of the invention. These
combinations are of particular interest in respiratory diseases and are conveniently
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adapted for inhaled or intranasal delivery.

Rheumatoid arthritis (RA) is a further inflammatory disease where combination
therapy may be contemplated. Thus in a further aspect, the present invention
provides a compound of formula (1) or a salt or solvate thereof in combination with a
further therapeutic agent useful in the treatment of rheumatoid arthritis, said
combination being useful for the treatment of rheumatoid arthritis.

The compound and pharmaceutical compositions according to the invention may be
used in combination with or include one or more other therapeutic agents, for
example selected from NSAIDS, corticosteroids, COX-2 inhibitors, cytokine inhibitors,
anti-TNF agents, inhibitors of oncostatin M, anti-malarials, immunosuppressivess
and cytostatics

Two classes of medication are contemplated for the treatment of RA, these may be
classified as “fast acting” and “slow acting” or “second line” drugs (also referred to as
Disease Modifying Antirheumatic Drugs or DMARDS). The first line drugs such
as typical NSAIDs (e.g. aspirin, ibuprofen, naproxen, etodolac), corticosteroids (e.g.
prednisone). Second line drugs include COX-2 inhibitors and anti-TNF agents.
Examples of COX-2 inhibitors are celecoxib (Celebrex), etoricoxib and rofecoxib
(Vioxx).

Anti-TNF agents include infliximab (Remicade), etanercept (Enbrel) and adalimumab
(Humira). Other “biological’ treatments include anakinra (Kineret), Rituximab,
Lymphostat-B, BAFF/APRIL inhibitors and CTLA-4-Ig or mimetics thereof. Other
cytokine inhibitors include leflunomide (Arava). Further second line drugs include
gold preparations (Auranofin (Ridaura tablets) or Aurothiomalate (Myocrisin
injection)), medicines used for malaria: (Hydroxychloroquine (Plaquenil)), medicines
that suppress the immune system (Azathioprine (Imuran, Thioprine), methotrexate
(Methoblastin, Ledertrexate, Emthexate), cyclosporin (Sandimmun, Neoral)),
Cyclophosphamide  (Cycloblastin), = Cytoxan, @ Endoxan),  D-Penicillamine
(D-Penamine), Sulphasalazine (Salazopyrin), nonsteroidal anti inflammatory drugs
(including aspirin and ibuprofen).

The individual compounds of such combinations may be administered either
sequentially or simultaneously in separate or combined pharmaceutical
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compositions. Preferably, the individual compounds will be administered
simultaneously in a combined pharmaceutical composition. Appropriate doses of
known therapeutic agents will be readily appreciated by those skilled in the art.

The compounds of this invention may be made by a variety of methods, including
standard chemistry. Any previously defined variable will continue to have the
previously defined meaning unless otherwise indicated. lllustrative general
synthetic methods are set out below and then specific compounds of the invention
are prepared in the Working Examples.

Compounds of general formula (I) may be prepared by methods known in the art of
organic synthesis as set forth in part by the following synthesis schemes. In all of
the schemes described below, it is well understood that protecting groups for
sensitive or reactive groups are employed where necessary in accordance with
general principles of chemistry. Protecting groups are manipulated according to
standard methods of organic synthesis (T. W. Green and P. G. M. Wuts (1991)
Protecting Groups in Organic Synthesis, John Wiley & Sons). These groups are

removed at a convenient stage of the compound synthesis using methods that are
readily apparent to those skilled in the art. The selection of processes as well as the
reaction conditions and order of their execution shall be consistent with the
preparation of compounds of Formula (I). Those skilled in the art will recognize if a
stereocenter exists in compounds of Formula (I). Accordingly, the present invention
includes both possible stereoisomers and includes not only racemic compounds but
the individual enantiomers as well. When a compound is desired as a single
enantiomer, it may be obtained by stereospecific synthesis or by resolution of the
final product or any convenient intermediate. Resolution of the final product, an
intermediate, or a starting material may be effected by any suitable method known in
the art. See, for example, Stereochemistry of Organic Compounds by E. L. Eliel, S.
H. Wilen, and L. N. Mander (Wiley-Interscience, 1994).

-28-



WO 2007/042299 PCT/EP2006/009870

Route 1
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() HNR'R? IPA, microwave 100°C
(i) R°’NH,, Pd(dba),,
2-dicyclohexylphosphino-2'-(N, N-dimethylamino)biphenyl, Cs,CO;, DMF,

microwave 150°C
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(ix) NaOMe, MeOH
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(iv) 2N NaOH, 100°C
(v) TsCl, NaH, DMF, RT
(vi) t-BuONO, Me;SiCl, BnN(Et);Cl, DCM.
10 (vi) HNR'R? IPA, 80°C
(vii) R®NH,, Pdy(dba)s, 2-dicyclohexylphosphino-2’,4’,6'-triisopropyl biphenyl,
K>COj,, t-BuOH, microwave, 120°C

(ix) NaOMe, MeOH

15

Accordingly, in a further apect, the present invention provides a process for preparing

a compound of formula (I) which process comprises:

) reacting a compound of formula (I1):
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Rl _R®
RY N
74 | =N
2
N N)\CI
X

(I
wherein X is H or a protecting group such as p-toluenesulphonyl, with an amine
R3NH, and thereafter, if present, removing the protecting group;

5 (i) reacting a compound of formula (ll1):
Cl
N
71
3
= _R
A
H
({1))
with an amine R'R®NH,;
(iii) when R*-H, reacting a compound of formula (IV):

Af

X
2R
3
= R

Ny
Y H
10 (V)

wherein Y is a protecting group such as triflate, with an amine HNR'R?and thereafter

removing the protecting group;
(iv) reacting a compound of formula (V):
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Zz7 N
)

/
X
(V)
wherein Hal is Cl or |, with an amine R®NH, and thereafter removing the protecting
group.

Certain embodiments of the present invention will now be illustrated by way of

example only. The physical data given for the compounds exemplified is consistent
with the assigned structure of those compounds.
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EXAMPLES

As used herein the symbols and conventions used in these processes, schemes and
examples are consistent with those used in the contemporary scientific literature, for
example, the Journal of the American Chemical Society or the Journal of Biological
Chemistry. Standard single-letter or three-letter abbreviations are generally used to
designate amino acid residues, which are assumed to be in the L-configuration
unless otherwise noted. Unless otherwise noted, all starting materials were
obtained from commercial suppliers and used without further purification.
Specifically, the following abbreviations may be used in the examples and throughout
the specification:

g (grams);

| (liters);

HI (microliters);

M (molar);

MHz (megahertz);

mmol (millimoles);

min (minutes);

Rt (retention time);

MeOH (methanol);

TFA (trifluoroacetic acid);

THF (tetrahydrofuran);

DMSO (dimethylsulfoxide);

DCM (dichloromethane);

DMF (N,N-dimethylformamide);

IMS (Industrial methylated spirits);

Ac (acetyl);

TMS (trimethylsilyl);

DMAP (4-dimethylaminopyridine);

ATP (adenosine triphosphate);

DMEM (Dulbecco’s modified Eagle medium);
HPLC (high pressure liquid chromatography);
TBAF (tetra-n-butylammonium fluoride);
HBTU (O-Benzotriazole-1-yI-N,N,N’,N-tetramethyluroniumhexafluoro phosphate).
HEPES (4-(2-hydroxyethyl)-1-piperazine ethane sulfonic acid);
DPPA (diphenylphosphoryl azide);
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EDTA (ethylenediaminetetraacetic acid);

TMEDA (N,N,N',N-tetramethyl-1,2-ethanediamine);

NBS (N-bromosuccinimide);

HATU (O-(7azabenzobenzotriazol-1-yl)-N,N,N',N*-tetramethyluronium
hexafluorophosphate);

DIPEA (diisopropylethylamine);

dppf (1,1"-bis(diphenylphosphino)ferrocene);

NIS (N-iodsuccinimide);

PTFE ((poly)tetrafluoroethylene);

LC/MS (liquid chromatography — mass spectrometry);

mg (milligrams);

ml (milliliters);

psi (pounds per square inch);

mM (millimolar),

rt (room temperature);

h (hours);

IPA (isopropanol);

atm (atmosphere);

BSA (bovine serum albumin)

HRP (horseradish peroxidase);

MDAP (mass directed autoprep / preparative mass directed HPLC);
TBTU (O-Benzotriazol-1-yl-N,N,N’, N*-tetramethyluronium tetrafluoroborate)
PyBOP (Benzotriazol-1-yloxytris(pyrrolidino)phosphonium hexafluorophosphate)

All references to ether are to diethyl ether; brine refers to a saturated aqueous
solution of NaCl. Unless otherwise indicated, all temperatures are expressed in °C
(degrees Centigrade). All reactions are conducted under an inert atmosphere at
room temperature unless otherwise noted.

'H NMR spectra were recorded using a Bruker DPX 400MHz, referenced to
tetramethylsilane.

LC/MS was conducted on a Supelcosil LCABZ+PLUS column (3.3 cm x 4.6 mm ID)
eluting with 0.1% HCO,H and 0.01M ammonium acetate in water (solvent A) and
0.05% HCO,H 5% water in acetonitrile (solvent B), using the following elution
gradient 0.0-7min 0%B, 0.7-4.2min 100%B, 4.2-5.3min 0%B, 5.3-5.5min 0%B at a
flow rate of 3ml/min. The mass spectra were recorded on a Fisons VG Platform
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spectrometer using electrospray positive and negative mode (ES+ve and ES-ve).

“Mass directed autoprep” / “preparative mass directed HPLC” was conducted on a
system such as; a Waters FractionLynx system comprising of a Waters 600 pump
with extended pump heads, Waters 2700 autosampler, Waters 996 diode array and
Gilson 202 fraction collector on a 10 cm 2.54 cm ID ABZ+ column, eluting with either
0.1% formic acid or trifluoroacetic acid in water (solvent A) and 0.1% formic or
trifluoroacetic acid in acetonitrile (solvent B) using the appropriate elution gradient.
Mass spectra were recored on Micromass ZMD mass spectrometer using
electrospray positive and negative mode, alternate scans. The software used was
MassLynx 3.5 with OpenLynx and FractionLynx optio or using equivalent alternative
systems.

“Hydrophobic frits” refers to filtration tubes sold by Whatman. SPE (solid phase
extraction) refers to the use of cartridges sold by International Sorbent Technology
Ltd.

The Flashmaster Il is an automated multi-user flash chromatography system,
available from Argonaut Technologies Ltd, which utilises disposable, normal phase,
SPE cartridges (2 g to 100 g). It provides quaternary on-line solvent mixing to
enable gradient methods to be run. Samples are queued using the multi-functional
open access software, which manages solvents, flow-rates, gradient profile and
collection conditions. The system is equipped with a Knauer variable wavelength
uv-detector and two Gilson FC204 fraction-collectors enabling automated peak
cutting, collection and tracking.

Silica chromatography techniques include either automated (Flashmaster)
techniques or manual chromatography on pre-packed cartridges (SPE) or
manually-packed flash columns.

Microwave chemistry was typically performed in sealed vessels, irradiating with a
suitable microwave reactor system, such as a Biotage Initiator™ Microwave

Synthesiser.

When the name of a commercial supplier is given after the name of a compound or a
reagent, for instance “compound X (Aldrich)” or “compound X / Aldrich”, this means
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that compound X is obtainable from a commercial supplier, such as the commercial
supplier named.

Similarly, when a literature or a patent reference is given after the name of a
compound, for instance compound Y (EP 0 123 456), this means that the preparation
of the compound is described in the named reference.

The names of the Examples have been obtained using the compound naming
programme “ACD Name Pro 6.02".

Example 1
N*-cyclobutyl-N*-[4-(1,1-dimethylethyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-
diamine trifluoroacetate

F o

F OH

2-Chloro-N-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (22.8mg) was suspended
in IPA (2ml) and added to a microwaveable tube containing 4-tert-butylaniline
(27.5mg, Aldrich). Aqueous hydrochloric acid (0.04ml) was added, the tube sealed
and heated to 180°C by microwave irradiation for 150min. The reaction mixture was
allowed to cool, applied directly to a SCX-2 cartridge (0.5g) that had been
pre-conditioned with methanol. The column was washed with methanol (5ml) and the
crude product was eluted with methanolic ammonia solution (2N, 2ml). The solution
was evaporated to dryness, dissolved in DMSO (1ml) and purified by MDAP. The
fractions containing product were evaporated to dryness to give
N*-cyclobutyl-N*[4-(1,1-dimethylethyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diami
ne trifluoroacetate (8.5mg). LC/MS; Rt 3.32min, MH* 336
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Similarly prepared were the following:
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Example Structure Name Amine LC/MS | LC/MS
Reagent / Rt MH*
Source (min)
2 ”\ \ 1-methylethyl methyl 3.10 380
NJ\N/ N (3-{[4-(cyclobutylam | (3-aminophen
)\O j\/@ <§ ino)-1H-pyrrolo[2,3- | yl)acetate* /
dpyrimidin-2-yllami | DE2423536
¢ o | no}phenyl)acetate
Fﬂo trifluoroacetate*
3 N N*-cyclobutyl-N?[3- | [3-(5-methyl-1 | 3.10 362
Nl&}{ (5-methyl-1,2,4-oxa | ,2,4-oxadiazol
Y@ é diazol-3-yl)phenyl]- | -3-yl)phenyl]a
\<,N , 1H-pyrrolo[2,3-d]py mine /
M v rimidine-2,4-diamin | W020041039
F o e trifluoroacetate 98
4 N N*-cyclobutyl-N*-(1, | 2,3-dihydro-1, | 2.69 371
)N'\)i 1-dioxido-2,3-dihyd | 2-benzisothia
oo ro-1,2-benzisothiaz | zol-5-amine
p ol-5-yl)-1H-pyrrolo[ 1,1-dioxide

N—'IS|=0
o F oo

F ©O

2,3-d)pyrimidine-2,
4-diamine
trifluoroacetate

*transesterification of methyl to isopropyl ester occurs during reaction in IPA.
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Example 5
N*-cyclobutyl-N?-(2,3-dihydro-1-benzofuran-5-yl)-1H-pyrrolo[2,3-d]pyrimidine-2
,4-diamine trifluoroacetate

NH
DS
=
N
HN N H
F o
F4<
F OH

2-Chloro-N-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (22.8mg) was dissolved in
DMF (0.5ml) and added to a microwaveable tube containing sodium t-butoxide
(15mg). A solution of 2,3-dihydro-1-benzofuran-5-amine (20.3mg, Key Organics
10 Limited/Bionet Research) in DMF (0.5ml) was added, followed by
2’-(dimethylamino)-2-biphenyl-palladium(ll) chloride dinorbornylphosphine complex
(10mg, Fluka). The tube was sealed and heated to 150°C by microwave
irradiation for 60min. The reaction mixture was allowed to cool, evaporated to
dryness, dissolved in methanol and applied to a SCX-2 cartridge (1g) that had been
15  pre-conditioned with methanol. The column was washed with methanol (5ml) and the
crude product was eluted with methanolic ammonia solution (2N, 2ml). The solution
was evaporated to dryness, dissolved in DMSO and purified by MDAP. The fractions
containing product were evaporated to dryness to give
N*-cyclobutyl-N*-(2,3-dihydro-1-benzofuran-5-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia
20  mine trifluoroacetate (0.05mg). LC/MS; Rt 2.76min, MH* 322

Similarly prepared were the following:
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Example Structure Name Amine Reagent/ | LC/MS LC/MS
Source Rt (min) MH*
6 0L 6-{[4-(cyclobutylami | 6-amino-2,3-dihy 2.81 334
N)"'j:\» no)-1H-pyrrolo[2,3- | dro-1H-inden-1-0
W dlpyrimidin-2-yllami | ne / Journal of
. @ 4—« no}-2,3-dihydro-1H- Medicinal
!
inden-1-one Chemistry
trifluoroacetate (2003), 46(3),
399-408
7 Y 3-{[4-(cyclobutylami | 3-aminobenzamid 2.42 323
NS no)-1H-pyrrolo[2,3- e / Aldrich
e d]pyrimidin-2-ylJami
Np E oo no}benzamide
o FH .
Foo trifluoroacetate
8 13 6-{[4-(cyclobutylami | 6-amino-2H-chro 2.83 348
(/ftf' @o no)-1H-pyrrolo[2,3- men-2-one / J.
N \,.)\N # d]pyrimidin-2-ylJami Heterocyclic
no}-2H-chromen-2- Chem, 23, 87
o| one frifluoroacetate (1986)
F—|—<o
9 7-{[4-(cyclobutylami | 7-amino-2-hydrox 2.86 361

no)-1H-pyrrolo[2,3-
d]pyrimidin-2-yl]ami
no}-4-methyl-2(1H)-

0 quinolinor e
F_'_.(o )
trifluoroacetate

y-4-methylquinoli
ne / Aldrich
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10

N?-(1-acetyl-2,3-dih
ydro-1H-indol-5-yl)-
N*-cyclobutyl-1H-py
rrolo[2,3-ad]pyrimidi
ne-2,4-diamine
trifluoroacetate

1-acetyl-5-amino-
2,3-dihydro-(1H)-i
ndole / Apollo
Chem

2.62

363
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Example 11
5-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-1H-isoindole-1,
3(2H)-dione trifluoroacetate

NH
PR
~
N
HN N H
0 F o
F__}.._Q
N OH
H e} F
2-Chloro-N-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (22.8mg),
4-aminophthalimide (49mg, Acros), cesium carbonate (65mg),
bis(dibenzylideneacetone)palladium (6mg, Acros) and

2-dicyclohexylphosphino-2'-(N,N-dimethylamino) biphenyl (6mg, Acros) were
combined in a microwaveable tube with DMF (0.5ml). The tube was sealed and
heated to 150°C by microwave irradiation for 30min. The reaction mixture was
allowed to cool, then evaporated to dryness, dissolved in methanol and applied to a
SCX-2 cartridge (1g) that had been pre-conditioned with methanol. The column was
washed with methanol (5ml) and the crude product was eluted with methanolic
ammonia solution (2N, 2ml). The solution was evaporated to dryness, dissolved in
DMSO and purified by Mass Directed HPLC. The fractions containing product were
evaporated to dryness to give
5-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-1H-isoindole-1,3(2H)-
dione trifluoroacetate (1.3mg). LC/MS; Rt 3.01min, MH" 349.

Similarly prepared were the following:
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(a) Isolation Method: (I) SCX-2 then MDAP; (Il) SCX-2 then MDAP. Compounds
were then repurified, again by MDAP; (b) In these reactions only 1.5 equivalents of
the amine reagent were used rather than the 3 equivalents described in the general
procedure. 50mg of cesium carbonate was used rather than the 65mg described in

the general procedure.

Example 19
N2-[3,5-bis(methyloxy)phenyl]-N*-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-di
amine trifluoroacetate

F OH
2-Chloro-N-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (22.8mg),
3,5-dimethoxyaniline (46mg, Aldrich), cesium carbonate (65mg),
bis(dibenzylideneacetone)palladium (6mg, Acros) and

2-dicyclohexylphosphino-2’-(N,N-dimethylamino) biphenyl (6mg, Acros) were
combined in a tube equipped with stirrer bar with DMF (1.0ml). The reaction mixture
was heated to 110°C for 18h. The reaction was transferred to a microwaveable tube
and bis(dibenzylideneacetone)palladium (6mg) and
2-dicyclohexylphosphino-2'-(N,N-dimethylamino) biphenyl (6mg) were added. The
tube was sealed and heated to 150°C by microwave irradiation for 60min. The
reaction mixture was allowed to cool, then evaporated to dryness, dissolved in
methanol and applied to a SCX-2 cartridge (1g) that had been pre-conditioned with
methanol. The column was washed with methanol (5mi) and the crude product was
eluted with methanolic ammonia solution (2N, 2ml). The solution was evaporated to
dryness, dissolved in DMSO and purified by MDAP. The fractions containing product
were evaporated to dryness to give
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N?-[3,5-bis(methyloxy)phenyl]-N*-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine,
trifluoroacetate (3.5mg). LC/MS; Rt 2.99min, MH" 340.

Similarly prepared were the following:

-50-



PCT/EP2006/009870

WO 2007/042299

ajejadeolon|jiu N
wayo sujwelp-$'z- oil
ojjody / aujw auipiwnAd[p-g‘z]ojo o N
auljiue(ou | e-p-uipiwuAdip-¢ | 1Ad-H L-[iAuayd(jAul \ M/_zﬁ
1zesadid|A | ‘zlojouAd-H L-1fin | zesadid-|-|Ayyew-1) N
8.¢ 44 ()] Us-¥)-¥ | 9ojoAd-N-0101yd-g | -¥]-,N-1AINqojoho- N o 4
ajejaoeolonjjLy
aulw
aulw elp-p'z-auipiwuAdfp 31
youply | e-p-uipwndip-g | -g‘zlojouhd-H-[1Au e
/ duiuel | ‘glojouAd-HL-Ain | syd(jAuisihuyisw-1) O
zze 0c'e {)) Adouidos|- | qojoho-N-0101Yo-Z | -¥l-,N-1Ainqojohko- N e 0Z
(e) 924nog [eus)e
HA | (mw) Y | poyis | /ijuebesy | Buiuels suipiw
SW/O1 SIN/D1 | uonelos| aulwy uAd[p-g‘z]ojolkd aweN ainpnisg ajdwex3

-51-



PCT/EP2006/009870

WO 2007/042299

ajejsoeolonyll)
aulw o
aujw elp-t*Z-aulpiwuAd(p MYT )
youply | e-p-uipiwnidp-g | -g‘zlojouhd-H-[|Au u O
J aulueou | ‘zlojouAd-HL-1fin | ayd(jAuljoydiow-1) /zu/_h
Goe v9'C ()] lloydioN- | qojPAd-N-010|YD-Z | -t]-,N-1Ainqojoko- N s 24
ajejaorolon|i} ovlv__ru
aulw aulwelp-'z-au o 3 @\
e-p-uipiwpAdip-¢ | IpiwnAd[p-g‘zZ]ojonAk N
youply / @ | ‘glojouhd-H-1Ain | d-H-(AusydiAyew > /zz
¥62 go'e ()] uIpINjoL-W | qojaAd-N-010|Yd-Z | -€)-,N-1Ainqojoho-, N s €2
(o} vlu_.lu
ajejsoe0.ION|L) o 4
aulw aulweip-4‘Z-auIpiw
Jo)seoue] | e--uipiwuAdip-¢ | WAd[p-g‘g]ojoAd-H “ Mz/_zﬂz
J aunuelAx | ‘glojouAd-H AN | L-(jAuaydiAxayo)oho N
29¢ 08'¢ (1) 3YOPAD-¥ | qoOJoAd-N-0I01YD-Z | -#)-,N-1AINGOJoLd- N = 22

-52-



PCT/EP2006/009870

WO 2007/042299

a)ejsoe0lon|juy M\vlwl
aulw aulwelp-+'2 N_ N_ N
youply | e-p-upinAdip-g | -eulpiunAdlp-g'zlo | | w /za m Y
Jaulouin | ‘zlojouAd-HL-Ain | |011Ad-H L-|Auljouinb " N
LEE ¥9'C ()] bouiwy-9 | qojoAo-N-010|y2-Z | -9-N-1AINGojoko- N o .2
a)eja0e0loNn|jL) o 4 oL/
sulwelp-y ov\.lwl ’
aulw ‘Z-auipiwuAdip-¢'z
0L/ | e-p-uipwuAdlp-g | JojouAd-H-{IAusyd Qz e
auljiueAxo | ‘zlojouhd-HL-1Ain | [Axo(jAyieiAyiaw-1 )] %z
8ee 20 n doudos|-yy | qojoAd-N-0101yd-Z | -¥}-,N-1AIngojoko- N AN 9C
ajejaoeolon|juy
apiw o 4 o
OpEed0oAY aulw euoj|nsauazusq{ou ovlbl Q,wﬂo
/ @piweuo} | e-p-uipiwuAdlp-¢ | nweflA-z-uipiwuAdip N A
jnsauszua | ‘zlojouAd-HL-1Ain | -g‘ZlojouiAd-H L-(ou N /zz
6S¢ 65'C () goulwy-¢ | qojoko-N-010|yo-Z | 1welhingojoko)-yl}-g s G2

-53-



PCT/EP2006/009870

WO 2007/042299

Jonpolid aulwelp-y'g
IQSy / aul aulw -auipiwuAd[p-g‘z]o
we-g-jozel | e-p-uipiwAdip-¢ | j01Ad-H-(|A-g-|0ze
yiozuag-g* | ‘zlojouAd-H1-Ain | iyozusg-¢*L-iAurew
LGE 962 (n L-IAydw-g | qojoAd-N-0101Yy2-Z | -Z)-,N-1Ainqojoho- N 0g
o} Vln‘_ln_ zH/m
o 4
ajejaoeolon)jil] @
UoupIy aujw ulweip-‘Z-aulpin N.N_N
/ duiw e-p-uipiwuAd[p-¢ | Ad[p-g‘z]ojolAd-H | \ /J_z\
e-g-jozely | ‘zlojouAd-H|-|Ain | -1A3nqojoko- N-1A-g- N
18€ 98¢ (1 jozuag-g‘} | qoJoAd-N-0I0|Yd-Z | |0Ze1yjozuag-¢'|-N /Q 62
€160
0L00ZOM
‘z8evL
0v00ZOM ajeja0e0.Ion|jl) L L
/ aplw apiwe)aoelAy ovlu__lu e
ejooe[|Au aulw 19-N-(/Ausydfouiwe | © 4
ayd(ouiwe | e-p-uipiwAd[p-¢ | [1A-Z-upiwnAdip-¢'Z N
[Ayaw)-¢] | ‘glojoslAd-HL-An | ]ojolAd-H L-(ouiwe %
G9¢ G9'¢ (1 -N-lAyle-N | qojoho-N-0iojyo-Z | 1AINQOjoAd)-pl}-v)-N zﬂ 8z

-54-



PCT/EP2006/009870

WO 2007/042299

aseq 9)e}20e 00N}
aal} / ap! au aulwelp-y‘Z-aulpl
JojyoolpAy | 1we-z-uipiwAdlp | wuAdp-¢‘zlojosAd-
suweu | -g‘zlojonAd-HL-[IA | H1-lIAusyd(jAuloyd
ejuadojoA | uayd(jAutjoydiow | Jow-p)-p]-N-IAy1ew
8'26¢ g9'e N ShpBw-N | -p)-vl-N-ololyo-y | - N-iKiuadojoho- N ze
syoo|g o 4
Buipjing 9)B}20B0.I0ON|LY ovlbl ?
Aysiw au aulwelp-'z- N \zJ_\
ayoomI | iwe-z-uiplwpAdip | supiwuAdip-g‘z]ojo @\/ﬂz ZJ
/ 8ul -¢'2lojouAd-H L-[IA | LAd-H L-[IAuayd(jAul " ~
we(jAypaw | uayd(jAuijoydiow | joydiow-p)-l-N-(1A W
6'8.€ or'e (1 1ANQoIoAd) | -)-pl-N-0I0Ud- | YiawiAinqojoAd)- N Le
o 4
st
N _N__N
T
N
19)| 9)B}a0B0ION| LI} /Q

-55-



WO 2007/042299 PCT/EP2006/009870

available
from ASDI
product
List

-56-



10

15

20

WO 2007/042299 PCT/EP2006/009870

(a) Isolation Method: (I) SCX-2 then MDAP. (ll) SCX-2 then MDAP. Compounds
were then repurified, again by MDAP.

Example 33
N*-cyclobutyl-N?-[4-(dimethylamino)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-di

amine trifluoroacetate
I\
NT
)l\ = /D
N N N

<
F O
AN

2-Chloro-N-cyclobutyl-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-4-ami
ne (38mg) was was suspended in IPA (1.0ml) and treated with
N,N-dimethyl-p-phenylenediamine (20.4mg, Aldrich) and hydrogen chloride in
dioxane (4N, 30ul). The tube was sealed and heated by microwave irradiation to
170°C for 1h then at 180°C for 1h then allowed to cool to room temperature. The
reaction mixture was evaporated to dryness and purified by MDAP. The product was
deprotected by treating with dioxane (1ml) / sodium hydroxide solution (10M, 1ml)
and heating to 80°C for 18h before partitioning between ethyl acetate and water. The
organics were evaporated to dryness and purified by MDAP. The fractions containing
product were evaporated to dryness to give
N*-cyclobutyl-N*-[4-(dimethylamino)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
trifluoroacetate (9.2mg). LC/MS; Rt 2.38min, MH" 323.

Similarly prepared were the following:
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Example 38
N*-cyclobutyl-N?-(1-methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-di
amine

L7

N

4 |\N /@\\N
N N/)\N N

\

A mixture of 2-chloro-N-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (50mg),
1-methyl-1H-indazol-6-ylamine (50mg, Fluorochem), bis(dibenzylideneacetone)
palladium (0) (21mg), 2-dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl
(13mg) and cesium carbonate (110mg) in DMF (1ml) was heated in a sealed tube by
microwave irradiation at 120°C for 30min. The mixture was reacted for a 120°C for a
further  1h. Bis(dibenzylideneacetone) palladium (0) (10mg) and
2-dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl (7mg) were added to the
reaction mixture which was heated at 150°C for 30min. The solvent was evaporated
under vacuum. The residue was dissolved in methanol (0.5ml) and applied to an
SCX-2 cartridge (1g) and the product eluted with methanol. The solution was
evaporated, partially purified by MDAP and the impure product adsorbed onto Florisil
and further purified by column chromatography on a silica cartridge (5g) eluting with
a DCM / methanol gradient (0-25%) to give
N*-cyclobutyl-N?-(1-methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,

4-diamine (3mg) as a clear residue. LC/MS; Rt 2.7min, MH* 334.

Example 39

4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-(1-methyleth
yl)benzamide
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A mixture of 2-chloro-N-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (120mg),
4-amino-N-(1-methylethyl)benzamide (144mg, Buttpark),
bis(dibenzylideneacetone) palladium (0) (15.5mg),
2-dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl (10.6mg) and cesium
carbonate (263.2mg) in DMF (2ml) was heated in a sealed tube by microwave
irradiation at 150°C for 30min. Further bis(dibenzylideneacetone) palladium (0)
(Tmg) and 2-dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyl (5mg) was
added to the reaction mixture and heating at 150°C continued for 30min. The
reaction mixture was concentrated under vacuum and the residue suspended in
methanol. The suspension was filtered through a pad of Celite and the solvent
evaporated. The crude material was partitioned between ethyl acetate (50ml) and
brine (50ml). The organic layer was evaporated and purified by chromatography on a
silica cartridge (70g) eluting with an ethyl acetate / cyclohexane gradient (0-100%) to
give, after evaporation of the solvents,
4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-(1-methylethyl)ben
zamide as a brown gum (22.6mg). LC/MS; Rt 2.7min, MH* 365.

Example 40

N*-cyclobutyl-N*-[3-(1,3-oxazol-5-yl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-di
amine trifluoroacetate
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2-Chloro-N-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (22.8mg),

[3-(1,3-0xazol-5-yl)phenyllamine (48mg, Maybridge), cesium carbonate (65mg),
bis(dibenzylideneacetone)palladium (10mg, Acros) and
2-dicyclohexylphosphino-2'-(N,N-dimethylamino) biphenyl (10mg, Acros) were
combined in a microwaveable tube with DMF (1.3ml). The tube was sealed and
heated to 150°C by microwave irradiation at a normal absorption setting for 45min.
The reaction mixture was concentrated and dissolved in water and extracted with
DCM. The organic phase was separated, evaporated to dryness, the residue
dissolved in DMSO and purified by MDAP. The fractions containing product were
evaporated to dryness to give
N*-cyclobutyl-N*-[3-(1,3-oxazol-5-yl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
trifluoroacetate (1.8mg). LC/MS; Rt 3.01min, MH" 346.89.

Similarly prepared were the following:
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Example 55
4-({4-[(1-Methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide
formate

(o] HN
N
HN NZ
Ao
N N N
H H
[o)
§

OH
To a solution of 2-{[4-(aminocarbonyl)phenyllamino}-7-[(trifluoromethyl)sulfonyl]
-7H-pyrrolo[2,3-d]pyrimidin-4-yl trifluoromethanesulfonate (0.024g) in dioxane
(1.5ml) was added potassium carbonate (15mg) and isopropylamine (0.005g). The
suspension was heated in a sealed vial at 80°C by microwave irradiation for 10min.
The mixture was treated with aqueous sodium hydroxide (2M, 0.75ml) and stirred
vigorously for 4h. The mixture was treated with aqueous hydrochioric acid (2M,
0.75ml) and applied to a SCX-2 cartridge (10g, pre-conditioned with methanol). The
cartridge was washed with methanol and eluted with 10% ammonia in methanol. The
basic fractions were concentrated in vacuo and the residue purified by MDAP to give
4-({4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide
formate as a white solid (0.010g). LC/MS: Rt 2.37min, MH" 311.

Example 56
4-{[4-(cyclopentylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzamide
formate

(o) HN \
HN NT
k@ L7
N N N
H H
(o)
|
OH
To a solution of 2-{[4-(aminocarbonyl)phenyllamino}-7-[(trifluoromethyl)sulfonyl]
-7H-pyrrolo[2,3-d]pyrimidin-4-yl trifluoromethanesulfonate (0.024g) in dioxane
(1.5ml) was added potassium carbonate (15mg) and cyclobutanol (0.010g). The

suspension was heated in a sealed vial at 80°C for 10min by microwave irradiation.
The suspension was further heated to 120°C for 30min.
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To the suspension was added cyclopentylamine (0.008g, Aldrich) and the mixture
heated in a sealed vial at 80°C for 10min by microwave irradiation. The mixture was
treated with aqueous sodium hydroxide (2M, 0.75ml) and stirred vigorously for 2.5h.
The mixture was treated with aqueous hydrochloric acid (2M, 0.75ml) and applied to
a SCX-2 cartridge (10g, pre-washed with methanol). The cartridge was washed with
methanol and eluted with 10% ammonia in methanol. The basic fractions were
concentrated in vacuo and the residue purified by MDAP to give
4-({4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide
formate as a white solid (0.006g). LC/MS; Rt 2.59min, MH" 337.

Example 57
4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzamide
formate
(o] HN \
H,N N7
’ I L7
NJ\\N N
H H
Ovo

To a solution of 2-{[4-(aminocarbonyl)phenyl]amino}-7-[(trifluoromethyl)sulfonyl]
-7H-pyrrolo[2,3-d]pyrimidin-4-yl trifluoromethanesulfonate (0.206g) in dioxane (4ml)
was added potassium carbonate (80mg) and cyclobutylamine (0.048g, Aldrich). The
suspension was heated to 70°C for 1h. The mixture was treated with aqueous
sodium hydroxide (10M, 1ml) and stirred vigorously for 2.25h. The mixture was
treated with aqueous hydrochloric acid (5M, 2ml) and applied to SCX-2 ion exchange
cartridges (20g x2, pre-washed with methanol). The cartridges were washed with
methanol and eluted with 10% ammonia in methanol. The basic fractions were
concentrated in vacuo and the residue purified by chromatography on a silica
cartridge (20g) eluting with 0-25% methanol in DCM with 1% triethylamine to give
4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzamide (0.0070g)
as a yellow solid. The free base was dissolved in methano! (4ml) and acetonitrile
(1ml). The solution was treated with formic acid (16mg). The solvent was removed in
vacuo to give 4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}
benzamide formate as a yellow solid (0.0072g). LC/MS; Rt 2.32min, MH" 323.

Example 58
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4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-ethylbenzam
ide formate

0 HN ‘ o)
/\N N)m H\
H A2 OH
NTONT N
H

To a mixture of 2-chloro-N-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (0.120g),
cesium carbonate (0.350g), bis(dibenzylideneacetone) palladium (0.024g),
2-dicyclohexylphosphino-2’-(N, N-dimethyl-amino)biphenyl (0.0169) and
4-amino-N-ethylbenzamide (0.140g, Journal of Medicinal Chemistry (1984),
27(6), 779-82.) was added DMF (2ml). The mixture was heated in a sealed vial at
150°C  for 15min by microwave irradiation. Further amounts of
bis(dibenzylideneacetone) palladium (0.008g) and
2-dicyclohexylphosphino-2'-(N,N-dimethylamino) biphenyl (0.005g) were added to
the mixture and the reaction heated in a sealed vial at 150°C for 15min by microwave
irradiation. The mixture was filtered through Celite and the residue washed with
methanol. The filtrate was concentrated in vacuo and the residue purified by
chromatography on a silica cartridge (50g) eluting sequentially with cyclohexane,
cyclohexane / ethyl acetate (1:1) and ethyl acetate, to give, after evaporation of the
solvents from appropriate fractions, a brown solid. The crude was further purified by
MDAP to give 4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yl]
amino}-N-ethylbenzamide formate as a pale yellow gum (0.005g). LC/MS; Rt
2.64min, MH" 351.

Example 59

N?-[4-(1-azetidinylcarbonyl)phenyl]-N*-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidine-
2,4-diamine formate

To a mixture of 2-chloro-N-cyclobutyl-1H-pyrrolo{2,3-d]pyrimidin-4-amine (0.120g),
cesium carbonate (0.350g), bis(dibenzylideneacetone) palladium (0.024g),
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2-dicyclohexylphosphino-2'-(N, N-dimethyl-amino)biphenyl (0.0169) and
4-(1-azetidinylcarbonyl)aniline (0.140g) was added DMF (2ml). The mixture was
heated in a sealed vial at 150°C for 15min by microwave irradiation. Further amounts
of bis(dibenzylideneacetone) palladium (0.008g) and
2-dicyclohexylphosphino-2'-(N, N-dimethyl-amino)biphenyl (0.005g) were added to
the mixture and the reaction heated in a sealed vial at 150°C for 15min by microwave
irradiation. The mixture was filtered through Celite and the residue washed with
methanol. The filtrate was concentrated in vacuo and the residue purified by
chromatography on a silica cartridge (50g) eluting sequentially with cyclohexane,
cyclohexane / ethyl acetate (1:1), ethyl acetate and 10% methanol in ethyl acetate.
Evaporation of the solvents from appropriate fractions left a yellow gum which was
further purified by MDAP to give
4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-ethylbenzamide
formate as a pale grey solid (0.016g). LC/MS; Rt 2.58min, MH* 363.

Example 60
N*-cyclobutyl-N*-1H-indazol-6-yl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N
N N\
|
AN

A mixture of 2-chloro-N-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (111mg),
cesium carbonate (325mg), tris(dibenzylideneacetone)bipalladium  (50mg),
2-dicyclohexylphosphino-2'-(N, N-dimethyl-amino)biphenyl (50mg) and
1-[(4-methylphenyl)sulfonyl]-1H-indazol-6-amine (430mg) in DMF (4ml) was heated
by microwave in a sealed vial at 150°C for 45min. The reaction was diluted with
methanol and filtered through an aminopropyl SPE (10g), washing with methanol
and ethyl acetate. The combined filtrate and washings were applied to a SCX-2
SPE (10g), the column washed with methanol / ethyl acetate and the product fraction
eluted with methanol / 0.880 ammonia. The solvents were evaporated in vacuo, the
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residue adsorbed onto silica and applied to a silica cartridge (10g). The cartridge
was eluted with an ethyl acetate / cyclohexane gradient (12-100%) and the product
fractions combined and reduced to dryness in vacuo. The residue was further
purified using MDAP, and the solvents evaporated from the product fractions.

This material was dissolved in sodium methoxide solution (0.5M in methanol, 2ml)
and heated at reflux for 2.5h. The reaction was quenched with water and the
methanol evaporated in vacuo. The aqueous was extracted with chloroform, the
extract washed with water, dried (hydrophobic frit) and reduced to dryness under
vacuum. The residue was further purified by MDAP, the product fractions reduced
to dryness in vacuo, and the residue converted to the free base by dissolution in
methanol and filtration through an aminopropyl SPE (2g). Evaporation of the
solvent gave
N*-cyclobutyl-N?-1H-indazol-6-yl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine as a white
solid (11.9mg). LC/MS; Rt 2.73min, MH" 320.

Example 61
N*-cyclobutyl-N>-[4-(trifluoromethyl)phenyi]-1H-pyrrolo[2,3-d]pyrimidine-2,4-di
amine trifluoroacetate

N
N| N
~
A2
F o
F F F1—<
F O
F
2-Chloro-N-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (22.8mg)
[4-(trifluoromethyl)phenyl]lamine (48mg, Aldrich), cesium carbonate (65mg),
bis(dibenzylideneacetone)palladium (10mg) and

2-dicyclohexylphosphino-2'-(N, N-dimethylamino) biphenyl (8mg) were combined in a
microwaveable tube with DMF (1.3ml). Nitrogen was allowed to bubble through the
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suspension for 2min. The tube was sealed and heated at 150°C by microwave
irradiation for 90min. The reaction mixture was concentrated, redissolved in water
(2ml) and extracted with DCM (2ml). The organic phase was separated,
evaporated to dryness, dissolved in DMSO and purified by MDAP. The fractions
containing product were evaporated to dryness to
N*-cyclobutyl-N?-[4-(trifluoromethyl)phenyl]-1H-pyrrolo

[2,3-d]pyrimidine-2,4-diamine trifluoroacetate (3.6mg). LC/MS; Rt 3.55min, MH*
348.

Intermediate 1
2-chloro-N-cyclobutyl-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidin-
4-amine

N
L
a” NN o

S

2-Chloro-N-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (1.5g) was dissolved in
DMF (30ml) under an inert atmosphere of nitrogen and the solution was cooled to
0°C. Sodium hydride (380mg, 60% in mineral oil) was added and the solution was
stirred for 15min before treating with p-toluene sulphonyl chiloride (2.2g, Aldrich). The
solution was allowed to warm to room temperature over 2h before partitioning
between DCM and saturated aqueous ammonium chloride solution. The organics
were separated and dried (magnesium sulphate), concentrated in vacuo and purified
by chromatography, eluting with a gradient of ethyl acetate in cyclohexane (0-100%)
to give the title compound as an orange oil (1.5g). LC/MS; Rt 3.86, MH* 376.9

Intermediate 2
5-amino-1,2-benzisothiazol-3(2H)-one 1,1-dioxide
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N

A vigorously stirred solution of 5-nitro-1,2-benzisothiazol-3(2H)-one-1,1-dioxide
(1.99g, Journal of Heterocyclic Chemistry 1986, 23(4), 1253-5) in ethanol (80ml) was
hydrogenated at room temperature and 1atm. of pressure using palladium on carbon
catalyst (400mg) for 2 days. The mixture was filtered and the solvent was
evaporated in vacuo before the residue was re-dissolved in ethanol (80ml) and was
hydrogenated at room temperature and 1atm. of pressure using palladium on carbon
catalyst (400mg) for a further one day. The mixture was filtered and the solvent was
evaporated in vacuo, the residue was dissolved in methanol and adsorbed onto silica.
The resulting solid was aplied to a silica cartridge (50g) and the cartridge eluted with
a (1% triethylamine in methanol) / DCM gradient (0-15%). The required fractions
were combined and the solvent was evaporated in vacuo to give
5-amino-1,2-benzisothiazol-3(2H)-one 1,1-dioxide as a brown oil (603mg). LC/MS;
Rt 1.68min, [M-H]197.

Intermediate 3
2,3-dihydro-1,2-benzisothiazol-5-amine-1,1-dioxide

Zinc dust (2.49) was added portionwise to a stirred suspension of
5-amino-1,2-benzisothiazol-3(2H)-one-1,1-dioxide  (820mg) in  concentrated
hydrochloric acid (10ml). The mixture was stirred at room temperature for 20h
before saturated aqueous sodium hydrogen carbonate solution was added to the
mixture until the pH of the solution was 8. The mixture was filtered and extracted
with ethyl acetate (4x 150ml). The combined organic phases were dried
(magnesium sulphate), fitered and the solvents evaporated in vacuo to give
2,3-dihydro-1,2-benzisothiazol-5-amine-1,1-dioxide as a yellow solid (230mg).
LC/MS; Rt 0.82min, MH* 185.
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Intermediate 4
N-[3,4-bis(methyloxy)phenyl}-4-chloro-7-(trifluoroacetyl)-7H-pyrrolo[2,3-d]pyri
midin-2-amine

N

/

NN
: T
O\

N-[3,4-Bis(methyloxy)phenyl]-4-chloro-1H-pyrrolo[2,3-d]pyrimidin-2-amine (91.2mg)
was suspended in chloroform (3ml) and treated with trifluoroacetic anhydride
(186mg) and pyridine (100ul). The reaction was stirred at room temperature for 4h;
the reaction was treated with trifluoroacetic anhydride (62mg) and stirred at room
temperature for 16h. The reaction was washed with water (5ml) and the organic
layer separated and the aqueous extracted with chloroform (3ml). The organic
layer was separated and the combined organics concentrated. The crude was taken
up in methanol (2ml) from which solid crashed out and was isolated by filtration and
dried to give
N-[3,4-bis(methyloxy)phenyl]-4-chloro-7-(trifluoroacetyl)-7 H-pyrrolo[2,3-d]pyrimidin-2
-amine (42.5mg). LC/MS; Rt 3.17min, MH" 401.

Intermediate 5
6-amino-2-{[4-(4-morpholinyl)phenyl]amino}-4(1H)-pyrimidinone
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[Nj
0]
6-Amino-2-(methylthio)-4(1H)-pyrimidinone (3.0g, Pfaltz and Bauer Chemicals
catalogue) and 4-morpholinoaniline (3.40g, Aldrich) were thoroughly pre-mixed then
heated with vigorous stirring at 190°C under nitrogen for 3h. The resuiting red-brown
solid was allowed to cool to room temperature then triturated with methanol / water
(65ml, 1:1) to give a powder which was collected by filtration in vacuo to give

6-amino-2-{[4-(4-morpholinyl)phenyl]lamino}-4(1H)
-pyrimidinone as a grey-mauve solid (3.87g). LC/MS; Rt 2.1min, MH* 288.

Intermediate 6
2-{[4-(4-morpholinyl)phenyl]amino}-1,7-dihydro-4H-pyrrolo[2,3-d]pyrimidin-4-o0
ne

/
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A mixture of 6-amino-2-{[4-(4-morpholinyl)phenyl]amino}-4(1H)-pyrimidinone (3.879)
in IPA / water (4:1, 42.5ml) was treated with sodium acetate (2.43g) then a 50% w/w
aqueous solution of chloroacetaldehyde (2.22ml). The mixture was heated at 80°C
for 30min. then allowed to cool to room temperature and concentrated in vacuo.
Trituration with water (100ml) and filtration in vacuo gave a grey-mauve solid (4.13g).
1.75g of this solid was adsorbed onto Florisil and purified by chromatography on
silica cartridges (2x 70g) eluting with a methanol / DCM gradient (0-15%) + 1%
triethylamine over 60min. The appropriate fractions were combined and
concentrated to give
2-{[4-(4-morpholinyl)phenylJamino}-1,7-dihydro-4H-pyrrolo[2,3-d]pyrimidin-4-one as
a cream-pink solid (0.88g). LC/MS; Rt 2.4min, MH* 312.

Intermediate 7
4-chloro-N-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidin-2-amine

O

A vigorously stirring slurry of 2-{[4-(4-morpholinyl)phenyllamino}-1,7-dihydro-4H
-pyrrolo[2,3-d]pyrimidin-4-one (0.86g) in phosphorus oxychloride (4ml) was heated in
an oil bath set to 120°C for 1h. The reaction was then aIIoWed to cool to room
temperature, concentrated in vacuo and azeotroped with toluene. The residue was
adsorbed onto Florisil and purified by chromatography on a silica cartridge (100g),
eluting with a methanol / DCM gradient (0-15%) + 1% triethylamine over 40min. The
appropriate fractions were combined and concentrated in vacuo to give
4-chloro-N-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidin-2-amine as a
pale-yellow/cream solid (0.52g). LC/MS; Rt 3.1min MH* 330, 332.
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Intermediate 8
4-chloro-7-[(4-methylphenyl)sulfonyl]-N-[4-(4-morpholinyl)phenyl]-7H-pyrrolo[
2,3-d]pyrimidin-2-amine

)

0]
4-Chloro-N-[4-(4-morpholinyl)phenyl}-1H-pyrrolo[2,3-d]pyrimidin-2-amine  (578mg)
was suspended in DMF (12ml) and stirred at 5°C for 10mins. Sodium hydride (60%
in mineral oil, 59mg) was added and the reaction stirred at 5°C for a further Smins.
Tosyl chloride (400mg) was added and the reaction allowed to warm to room
temperature with stirring over 20mins. The reaction was poured onto aqueous
ammonium chloride solution (50ml), diluted with water (50ml), extracted with
chloroform (100ml) and DCM (100ml). The combined organics were dried
(magnesium sulphate) and concentrated to a brown oil. The oil was purified by
chromatography on a silica cartridge (20g), eluting with a methanol / DCM gradient
(0-25%) over 30mins. The fractions were containing product were concentrated and
the residue recrystallised from methanol to give
4-chloro-7-[(4-methylphenyl)sulfonyl}-N-[4-(4-morpholinyl)phenyl]-7H-pyrrolo[2,3-d]p
yrimidin-2-amine (372mg). LC/MS; Rt 3.75min, MH" 484, 486.

Intermediate 9

2-{[4-(Aminocarbonyl)phenyl]amino}-7-[(trifluoromethyl)sulfonyl]-7H-pyrrolo[2
,3-d]pyrimidin-4-yl trifluoromethanesulfonate
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To a suspension of 4-[(4-ox0-4,7-dihydro-1H-pyrrolo[2,3-d]pyrimidin-2-yl)amino]
benzamide (0.077g) in DMF (3ml) was added potassium carbonate (0.097g) and

5  N-phenyltrifluoromethanesuphonamide (0.25g). The suspension was stirred at 20°C
for 1.5h. A further amount of N-phenyltrifluoromethanesuphonamide (0.064g) and
potassium carbonate (0.024g) was added to the mixture and stirred at 20°C for 3.5h.
The mixture was partitioned between ethyl acetate (30mi) and water (20ml). The
phases were separated and the organic phase washed with water (2x 15ml). The

10 combined aqueous washings were extracted with ethyl acetate (20ml) and the
second ethyl acetate extract washed with water (10ml). The combined organic
extracts were dried (magnesium sulphate), filtered and the solvent removed in vacuo.
The residue was adsorbed onto silica and purified by chromatography on a silica
cartridge (20g), eluting with an ethyl acetate / cyclohexane gradient (0-100%) over

15 30min to give, after evaporation of the solvent from appropriate fractions,
2-{[4-(aminocarbonyl)phenyl]amino}-7-[(trifluoromethyl)sulfonyl]
-7H-pyrrolo[2,3-d]pyrimidin-4-y! trifluoromethanesulfonate (0.050g). LC/MS: Rt
3.50min, MH* 534.

20 Intermediate 10
4-[(4-Oxo0-4,7-dihydro-1H-pyrrolo[2,3-d]pyrimidin-2-yl)amino]benzamide
OH
N7

|
HN/kN/ N

H

To a suspension of 4-[(4-amino-6-oxo-1,6-dihydro-2-pyrimidinyl)aminolbenzamide
25  (0.325g) in IPA (3ml) and water (1ml) was added sodium acetate (0.240g). To the
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mixture was added chloroacetaldehyde (0.22ml, 50% in water). The suspension was
heated to 80°C for 20min. The mixture, at room temperature, was diluted with water
(30ml) and the resulting suspension stirred for 15min. The suspension was filtered
and the residue washed with water (10ml). The crude was further purified by
chromatography on a silica cartridge (50g), eluting with a methanol / DCM gradient
(0-30%) + 1% triethylamine to give, after evaporation of the solvents from
appropriate fractions, 4-[(4-oxo-4,7-dihydro-1H-pyrrolo[2,3-d]pyrimidin-2-yl)

amino]benzamide (0.132g) as a white solid. LC/MS: Rt 2.1min, MH" 270.

Intermediate 11

4-[(4-Amino-6-0x0-1,6-dihydro-2-pyrimidinyl)amino]benzamide
o

HNT
s
HN” N7 TNH,

07 NH,

A mixture of 6-amino-2-(methyithio)-4(1H)-pyrimidinone (1.023g, Salor) and
4-aminobenzamide (1.0g, Acros) was shaken at room temperature and then stirred
at 190°C for 26h. The residue was adsorbed onto silica using DCM / methanol (1:1,
100ml). The crude product was purified by chromatography on a silica cartridge
(100g), eluting with a methanol / DCM gradient (0-25%) and then with 50% methanol
/ DCM with 1% triethylamine. Evaporation of the solvent from appropriate fractions
gave 4-[(4-amino-6-ox0-1,6-dihydro-2-pyrimidinyl)amino]benzamide (0.340g) as a
yellow solid. LC/MS: Rt 1.8min, MH" 246.

Intermediate 12
2-chloro-N-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine

HN
\
NT X

LA LT

Cl N

To a suspension of 2,4-dichloro-7H-pyrrolo[2,3-d]pyrimidine (2.0g, Pharm Lab
Product List) in IPA (10ml) was added cyclobutylamine (1.4ml). The mixture was
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heated in a sealed vial at 100°C by microwave irradiation for 30mins. A further
portion of cyclobutylamine (1ml) was added to the mixture and heated in a sealed
vial at 100°C by microwave irradiation for 30mins. The mixture was partitioned
between ethyl acetate (250ml) and saturated aqueous sodium hydrogen carbonate
(75ml). The phases were separated and the organic phase washed with saturated
sodium hydrogen carbonate (2x 75ml), dried (magnesium sulphate) and filtered. The
solvent was removed in vacuo to give
2-chloro-N-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (2.34g) as a pale brown
solid. LC/MS; Rt 2.85min, MH" 223.

Intermediate 13
4-(1-azetidinylcarbonyl)aniline

NH

Th

0]

To a slight suspension of 4-aminobenzoic acid (0.4g, Aldrich) in DMF (5ml) was
added 1-hydroxybenzotriazole (0.410g) and dicyclohexylcarbodiimide (0.61g). The
mixture was stirred at 20°C for Smin and then treated with azetadine (0.171g). The
suspension was stirred overnight. The suspension was filtered and the residue
washed with DMF (2-3ml). The filtrate was applied to a SCX-2 cartridge (50g,
pre-washed with methanol). The cartridge was washed with methanol and eluted
with 10% ammonia in methanol. The basic fractions were concentrated in vacuo and
then applied to an aminopropyl cartridge (20g, pre-washed with methanol). The
cartridge was washed with methanol and the methanol fractions concentrated in
vacuo to give 4-(1-azetidinylcarbonyl)aniline (0.479g). LC/MS; Rt 1.83min, MH*
177.

Intermediate 14
1-[(4-methylphenyl)sulfonyl]-1H-indazol-6-amine

-83-



10

15

20

WO 2007/042299 PCT/EP2006/009870

1-[(4-methylphenyl)sulfonyl]-6-nitro-1H-indazole (5.3g) in ethanol (~200ml) was
hydrogenated over palladium on carbon (10%, wet, 0.53g) for 4h under 1atm. of
hydrogen. A further portion of palladium on carbon (10%, wet, 0.53g) was added to
the reaction and hydrogenation continued for 72h. The reaction was filtered
through Celite, and the residue washed with ethanol, ethyl acetate and DMF. The
combined filtrate and washings were reduced to dryness under vacuum, the residue
dissolved in methanol! / ethyl acetate and applied to a SCX-2 SPE (70g). The
cartridge was washed with methanol and ethyl acetate and the product eluted with
methanol / ethyl acetate / 0.880 ammonia. The product fraction was reduced to
dryness under vacuum, the residue dissolved in ethyl acetate and filtered through a
silica cartridge (10g) washing with ethyl acetate. The solvent was evaporated from
the combined filtrate / washings in vacuo and the residue triturated with ether to give
1-[(4-methylphenyl)sulfonyl]-1H-indazol-6-amine as a beige solid (4.0g). LC/MS; Rt
3.06min, MH* 288.

Intermediate 15
1-[(4-methylphenyl)sulfonyl]-6-nitro-1H-indazole

Sodium hydride (0.8g, 60% in mineral oil) was added in portions to a solution of
6-nitroindazole (3.26g, Aldrich) in DMF (80ml). Tosyl chloride (3.82g, Aldrich) was
added to the reaction and the mixture stirred at room temperature for 1h. The
reaction was diluted with water and the precipitate filtered off, washed with water and
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dried at 50°C under vacuum to give 1-[(4-methylphenyl)sulfonyl]-6-nitro-1H-indazole
as a beige solid (5.3g). LC/MS; Rt 3.50min, MH* 318.

Intermediate 16
N-cyclobutyl-2-iodo-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidin-4-
amine

4-Chloro-2-iodo-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidine (3.0g) was
suspended in ethanol (65ml) and treated with cyclobutylamine (1.0ml, Aldrich) and
diisopropylethlamine (1.6ml). The mixture was heated to 80°C for 2h, allowed to cool
and evaporated to dryness. The residue was partitioned between DCM and water
and the organic layer reduced to dryness in vacuo to give the title compound (3.29).
LC/MS; Rt 4.04min, MH" 468.89.

Intermediate 17
2-lodo-N-(1-methylethyl)-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimid

Ty
O//S\N AN
N~
/“\ ~ )\
| N N

4-Chloro-2-iodo-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidine (1.3g) was

in-4-amine

suspended in ethanol (20ml) and treated with isopropylamine (360mg, Aldrich) and
DIPEA (10mmol) and the mixture was heated at 80°C for 3h. The reaction was
reduced to dryness and the residue purified by chromatography on a silica cartridge,
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eluting with an ethyl acetate / DCM gradient (0-100%). Combination of the
appropriate fractions and evaporation of the solvents gave the title compound
(950mg). LC/MS; Rt 3.88min, MH" 456.9.

Intermediate 18
2-lodo-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]py
rimidin-4-amine

4-Chloro-2-iodo-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidine (1.3g) was
suspended in ethanol (20ml) and treated with 2,2,2-trifluorethylamine (600mg,
Aldrich) and DIPEA (10mmol) and the mixture was heated at 80°C for 6h.
2,2,2-Trifluorethylamine (2ml) and DIPEA (2ml) were added and heating continued at
90°C for 18h. The reaction was reduced to dryness and the residue purified by
chromatography on a silica cartridge, eluting with an ethyl acetate / DCM gradient
(0-100%). Combination of the appropriate fractions and evaporation of the solvents
gave the title compound (1.21g). LC/MS; Rt 3.80min, MH" 496.9

Method 1:

4-Chloro-2-iodo-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidine (310mg)
was suspended in ethanol and treated with amine (2mmol) and DIPEA (3mmol) and
the mixture was heated at 80°C for 3h. The reaction was reduced to dryness and the
residue purified by chromatography on a silica cartridge, eluting with an ethyl acetate
/ DCM gradient (0-100%). Combination of the appropriate fractions and
evaporation of the solvents gave the desired product

The following compounds were prepared using Method 1:

Interme Structure Name Amine / source | LC/MS | LC/MS

diate Rt MH*
(min)
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19 2-iodo-N-methyl-7 | Methylamine / 3.60 | 428.9
\©§,§?N N -[(4-methylphenyl) Aldrich
}I\ S sulfonyl]-7H-pyrrol
coN 0[2,3-d]pyrimidin-
4-amine
20 \Q,p 2-iodo-7-[(4-meth | Isobutylamine/ | 4.09 | 470.83
°;/L/Z ylphenyl)sulfonyl]- Aldrich
s N | N-(2-methylpropyl
)-7H-pyrrolo[2,3-d]
pyrimidin-4-amine
21 \@é,o 2-iodo-7-[(4-meth (R)-sec 4.04 |470.82
6’]‘\? ylphenyl)sulfonyl]- | Butylamine /
A | N(1R)-1-methylp Aldrich
ropyl]-7H-pyrrolo[
2,3-d]pyrimidin-4-
amine
22 \QP N-cyclopentyl-2-io | Cyclopentylami | 4.15 | 482.81
)\? do-7-[(4-methylph | ne/Aldrich
A .«o enyl)sulfonyl]-7H-
pyrrolo[2,3-d]pyri
midin-4-amine
23 \@3,9 N-(cyclopropylmet | (Cyclopropylme | 3.91 468.9
s L/ hyl)-2-iodo-7-[(4- | thyl)amine /
Ay methylphenyl)sulf Aldrich

onyl}-7H-pyrrolo[2
,3-d]pyrimidin-4-a

mine

Intermediate 24

N-Ethyl-2-iodo-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-4-amin
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4-Chloro-2-iodo-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidine  (300mg)
was suspended in ethanol (5ml) and treated with ethylamine (1ml, Aldrich) and
DIPEA (1ml) and the mixture was heated at 80°C for 2h. The reaction was reduced
to dryness and the residue purified by chromatography on a silica cartridge (20g),
eluting with an ethyl acetate / cyclohexane gradient (0-100%). Combination of the
appropriate fractions and evaporation of the solvents gave the title compound.
LC/MS; Rt 3.82min, MH" 442.78.

Intermediate 25
2-iodo-5-methyl-N-(1-methylethyl)-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-
dlpyrimidin-4-amine

4-Chloro-2-iodo-5-methyl-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidine
(1.0g) was suspended in ethanol (20ml), treated with isopropylamine (3ml, Aldrich)
and DIPEA (1ml) and heated at 80°C for 2h. The volatiles were evaporated and the
residue purified by chromatography on a silica cartridge, eluting with an ethyl acetate
/ cyclohexane gradient (0-100%). Evaporation of the solvents from the appropriate
fractions gave the title compound (860mg). LC/MS; Rt 3.92min, MH"* 470.9.

Intermediate 26
2-iodo-5-methyl-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7H-pyrrol
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o[2,3-d]pyrimidin-4-amine

ONT R

o N

N™

/“\/ F

1~ >N N/\'<
F

4-Chloro-2-iodo-5-methyl-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidine
(1.0g) was suspended in ethanol (20ml), treated with 2,2,2-trifluorethylamine (3ml,
Aldrich) and DIPEA (1ml) and heated at 80°C for 2h and then at 90°C for 42h. The
volatiles were evaporated and the residue purified by chromatography on a silica
cartridge, eluting with an ethyl acetate / cyclohexane gradient (0-100%).
Evaporation of the solvents from the appropriate fractions gave the title compound
(740mg). LC/MS; Rt 3.83min, MH* 511.
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Example 62.
N*-cyclobutyl-N?-(2,3-dihydro-1H-inden-5-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-di
amine trifluoroacetate

N

T
P

N~ N N

F o
F——~
F O

N-Cyclobutyl-2-iodo-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-4-amine
(47mg), 5-aminoindan  (15mg, Aldrich), cesium carbonate (85mg),
bis(dibenzylideneacetone)palladium (2.3mg, Acros) and
2-dicyclohexylphosphino-2'-(N,N-dimethylamino) bipheny! (2.3mg, Acros) were
combined in a tube equipped with stirrer bar with DMF (1.0ml). The reaction mixture
was heated to 100°C for 18h. The reaction mixture was allowed to cool and
evaporated to dryness. The residue was partitioned between water (3ml) and DCM
(3ml). The organic layer was separated and evaporated to dryness and purified by
MDAP then treated with sodium methoxide in methanol (0.5N, 0.5ml) and heated to
80°C for 3h and allowed to cool to room temperature. The solution was evaporated
to dryness, dissolved in DMSO and purified by MDAP. The fractions containing
product were evaporated to dryness to give the title compound (1.9mg). LC/MS; Rt
3.25min, MH"* 320.

Similarly prepared were the following:
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Example | Structure Name Amine Method | LCMS | LCMS
Reagent / (a) Rt MH*
Source (min)
63 oo 3-{[4-(cyclobutylami Methyl [ 27 324
N /@3 no)-1H-pyrrolo[2,3- | 3-Aminobenz
) Y© | dlpyrimidin-2-ylJami | oate / Acros
s R no}benzoic acid
trifluoroacetate
64 oL (3-{[4-(cyclobutylam Methyl [ 2.58 338
) fﬁj% ino)-1H-pyrrolo[2,3- | (3-aminophen
(@ .. dpyrimidin-2-yllami | yl)acetate /
oo T no}phenyl)acetic WO
acid trifluoroacetate 9301167
65 A 4-{[4-(cyclobutylami Methyl I 2.8 324
1’}1N©)L * | no)-1H-pyrrolo[2,3- | 4-aminobenzo
+ | d)pyrimidin-2-yllami | ate / Aldrich
no}benzoic acid
trifluoroacetate
66 o, 4-{[4-(cyclobutylami | 5-Aminophtha 1l 2.58 354
O no)-1H-pyrrolo[2,3- | lide / Asinex
)? __ | dJpyrimidin-2-yljami
Ted, T no}-2-(hydroxymeth
yl)benzoic acid
trifluoroacetate
(salt)
67 0., N*-cyclobutyl-N*-[3- | [3-Methoxy-4- | 2.13 408
)'\% (methyloxy)-4-(4-m | (4-methylpipe
o ethyl-1-piperazinyl) | razin-1-Yl)phe
(Tj < phenyl]-1H-pyrrolo[ nyllamine /
2,3-d]pyrimidine-2, wO
4-diamine 9827081
trifluoroacetate
68 A 6-{[4-(cyclobutylami | 6-Amino-1,4- I 2.46 351
C1,CY | noj-1H-pyrrolo[2,3- | Dihydro-2h-3,
+ d]pyrimidin-2-yllJami | 1-Benzoxazin
no}-1,4-dihydro-2H- | -2-One / Key
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3,1-benzoxazin-2-o0 Organics
ne trifluoroacetate
69 Q. methyl Methyl I 3.01 338
0D 3-{[4-(cyclobutylami | 3-Aminobenz
. ﬁ . no)-1H-pyrrolo[2,3- | oate / Acros
- "T% | dpyrimidin-2-ylJami
no}benzoate
trifluoroacetate
70 N methyl Methyl | 3.14 | 338
) ')Y‘ 4-{[4-(cyclobutylami | 4-aminobenzo
.. | no)-1H-pyrrolo[2,3- | ate /Aldrich
T | dlpyrimidin-2-yllami
no}benzoate
trifluoroacetate
71 ., 5-{[4-(cyclobutylami | 5-Aminophtha I 2.9 336
| .ﬁ% no)-1H-pyrrolo[2,3- | lide / Asinex
. dpyrimidin-2-ylJami
o, e no}-2-benzofuran-1
(3H)-one
trifluoroacetate
72 A N*-cyclobutyl-N?-(2, | 3,4-Ethylened m 2.69 338
€5 KX | 3-dihydro-1,4-benz | ioxyaniline /
"+ odioxin-6-yl)-1H-pyr Aldrich
rolo[2,3-d]pyrimidin
e-2,4-diamine
trifluoroacetate
73 o, N-(3-{[4-(cyclobutyl | N-(3-Aminoph [} 2.51 373
fos amino)-1H-pyrrolo[ | enyl)methane
O i¢ | 2:3-dlpyrimidin-2-] | sulfonamide /
s " ° | amino}phenyl)meth Aldrich
anesulfonamide
trifluoroacetate
74 ., N¢-cyclobutyl-N-[4- | p-Anisidine / Il 2.71 310
".)I} (methyloxy)phenyl]- Aldrich
(N; ' . 1H-pyrrolo[2,3-d]py
T 7% | rimidine-2,4-diamin

-92-




WO 2007/042299 PCT/EP2006/009870

e trifluoroacetate

(a) Method:
(I As described above
() These compounds were formed when the ester functionality was hydrolysed

during the reaction conditions.
() The reaction was carried out for 72h rather than the 18h described above, and

worked up by passing through a plug of silica (eluting with 2:1 DCM / methanol),
rather than the aqueous workup described above.
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Example 75
3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yl]Jamino}benzonitrile
trifluoroacetate

N
NT
I
~
AL
+&
_ F
NT F O

N-Cyclobutyl-2-iodo-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2, 3-d]pyrimidin-4-amine
(0.1 mmol, 47mg), 3-aminobenzonitrile (18mg, Aldrich), cesium carbonate (85mg),
bis(dibenzylideneacetone)palladium (2.3mg, Acros) and
2-dicyclohexylphosphino-2'-(N, N-dimethylamino) biphenyl (2.3mg, Acros) were
combined in a tube equipped with stirrer bar with DMF (1.0ml). The reaction mixture
was heated to 100°C for 18h. The reaction mixture was allowed to cool, evaporated
to dryness, then suspended in methanol (2ml) and treated with sodium methoxide
solution (2N, 0.5ml) and heated to 70°C for 4h and allowed to cool to room
temperature. The solution was diluted with DCM and passed through a plug of silica,
evaporated to dryness, dissolved in DMSO and purified by MDAP. The fractions
containing product were evaporated to dryness to give the title compound (23.3mg).
LC/MS; Rt 3.11min MH" 305.

Similarly prepared were the following:
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Example 87
3-({4-[(2-methylpropyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzenes
ulfonamide trifluoroacetate

F o
F+=<
F O

2-lodo-7-[(4-methylphenyl)sulfonyl]-N-(2-methylpropyl)-7 H-pyrrolo[2,3-d]pyrimidin-4-
amine (0.1mmol, 43mg), 3-aminobenzenesulfonamide (34mg, Acros), cesium
carbonate (96mg), bis(dibenzylideneacetone)palladium (6mg, Acros) and
2-dicyclohexylphosphino-2'-(N,N-dimethylamino) biphenyl (6mg, Acros) were
combined in DMF (2.0ml). The reaction mixture was heated to 80°C for 3h. The
reaction mixture was allowed to cool, filtered through Celite, the Celite washed with
DMF and the combined filtrate and washings evaporated to dryness. The residue
was heated with sodium methoxide solution (2N, 0.5ml) at 80°C for 2h and allowed
to cool to room temperature. The solution was evaporated to dryness, the residue
dissolved in DMSO and purified by MDAP. The fractions containing product were
evaporated to dryness to give the title compound (8.7mg). LC/MS; Rt 2.49min, MH*
361.

Similarly prepared were the following:
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Example 107
N*-methyl-N-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamin

Wegee

N

4-Chloro-N-[4-(4-morpholinyl)phenyl]-7-[(trifluoromethyl)sulfonyl]-7H-pyrrolo[2,3-d]p
yrimidin-2-amine (46.1mg) was suspended in IPA (2ml) and treated with
methylamine (4.6mg, Acros) and DIPEA (17ul). The reaction was stirred at 80°C
under reflux conditions for 16h. The reaction was concentrated and redissolved in
dioxane (1ml) and aqueous sodium hydroxide (2M, 1ml); the resulting biphasic
mixture was stirred vigorously at 25°C for 16h. The reaction was treated with
hydrochloric acid (2M, 1ml), a precipitate formed which was isolated by filtration and
dried (purification method A) to give
N*-methyl-N?-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
(1.4mg). LC/MS; Rt 2.19min, MH* 324.91.

The following compounds were prepared in a similar manner, and purified using
either the purification method above (Method A) or Method B (below).

For some examples the solid was impure and for these the product was assumed to
be in the filtrate. The filtrate was applied to a SCX-2 SPE that had been
pre-conditioned with methanol. The column was washed with methanol (1500ul) and
the product eluted with 2M ammonia / methanol (1500ul) and concentrated to give
impure product. This was combined with the impure solid, dissolved in 1:1 DMSO:
methanol and purified by MDAP. The fractions containing pure product were
evaporated to dryness to give the desired compound (Purification method B).
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Example Structure Name Amine Isolation LC/MS | LC/MS
Reagent/ Method R (min) MH*
Source
108 ™ -\ N*-cyclobutyl-N>[ | Cyclobutyla A 2.52 364.56
k/”\@ ' 4-(4-morpholinyl) mine /
" 1| phenyl]-1H-pyrrol Aldrich
o[2,3-d]pyrimidine
-2,4-diamine
109 OT/ " | N*-(1-methylethyl | (1-methyleth B 2.50 353
O " )-N%[4-(4-morpho | yl)amine /
linyl)phenyl]-1H-p Aldrich
F*:“Z yrrolo[2,3-d]pyrimi
dine-2,4-diamine
triflucroacetate
110 ) N*-cyclopropyl-N? | Cyclopropyl A 2.26 350.87
[Nj -[4-(4-morpholinyl amine /
)phenyl]-1H-pyrrol Aldrich
T, o[2,3-d]pyrimidine
N'W;Q/) -2,4-diamine
vN
111 ON T :IN/ N*-ethyl-N*-[4-(4- | Ethylamine / B 2.38 339
Oy 7 | morpholinyl)phen |  Aldrich
r yil-1H-pyrrolo[2,3-
d]pyrimidine-2,4-d
iamine
12 (°j N*-cyclohexyl-N?- | Cyclohexyla B 2.85 393
I [4-(4-morpholinyl) mine /
. phenyl]-1H-pyrrol Aldrich

o[2,3-d]pyrimidine
-2,4-diamine
trifluoroacetate
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113

—/

Z =
kS
N

N*-cyclopentyl-N?
-[4-(4-morpholinyl
Yphenyl]-1H-pyrrol
0[2,3-d]pyrimidine
-2,4-diamine
trifluoroacetate

Cyclopentyl
amine /
Aldrich

2.70

379
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Example 114
N*-(2,2-dimethylpropyl)-N?-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine trifluoroacetate

SO

0o
O

F
F—4+—«
F O

4-Chloro-7-[(4-methylphenyl)sulfonyl]-N-[4-(4-morpholinyl)phenyl]-7H-pyrrolo[2,3-d]
pyrimidin-2-amine (48.2mg) was suspended in IPA (2ml) and treated with
(2,2-dimethylpropyl)amine (13.05mg, Fluorochem) and DIPEA (17pl).
was stirred at 25°C for 16h. The reaction was concentrated and the residue
10 redissolved in sodium methoxide (0.5M, 1ml) and stirred 25°C for 72h, and then at
60°C for 2h. The reaction was concentrated and the residue purified by MDAP. The

The reaction

fractions containing product were evaporated to dryness to give the title compound
(6.3mg). LC/MS; Rt 2.71min, MH" 381.

15  Similarly prepared was the following:

PCT/EP2006/009870

Structure Name Starting Amine LC/MS | LC/MS
Example Material Reagent/ Rt MH"*
Source (min)
115 o'y j;/\/) N*,N*-dimethyl- | 4-chloro-7-[(4- | dimethylami | 2.31 339
$ PN N?-[4-(4-morphol | methylphenyl) [ ne/ Aldrich
"+ inyl)phenyl]-1H- | sulfonyl]-N-[4-
pyrrolo[2,3-d]pyr | (4-morpholinyl
imidine-2,4-diam | )phenyl]-7H-p
ine yrrolo[2,3-d]p
trifluoroacetate | yrimidin-2-ami
ne
Example 116

4-{[4-(cyclopropylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzamide
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trifluoroacetate

F o
F—4+—X
0” >N F O

2-{[4-(Aminocarbonyl)phenyllamino}-7-{(trifluoromethyl)sulfonyl}-7 H-pyrrolo[2,3-d]py
rimidin-4-yl trifluoromethanesulfonate (853mg) was suspended in IPA (16ml) and an
aliquot (1‘ml) of this mixture treated with cyclopropylamine (8.5mg, Aldrich) in IPA
(1ml) and DIPEA (17ul). The reaction was stirred at 80°C under reflux conditions
for overnight. The reaction was concentrated and the residue dissolved in dioxane
(1ml) and sodium hydroxide (2M, 1ml) the resulting biphasic mixture was stirred
vigorously at room temperature for ~72h. The reaction was neutralised with
hydrochloric acid (2N), and extracted with ethyl acetate (2ml). The organic phase
was concentrated and the residue purified by MDAP. The fractions containing
product were evaporated to dryness to give the title compound (6.8mg)

LC/MS; Rt 2.26min, MH" 309.

The following compounds were prepared in a similar manner
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Amine LC/MS
LC/MS
Example Structure Name Reagent/ Rt MH*
Source (min)
117 . ~ 4-{[4-(methylamin | methylamine / | 2.03 283
J‘\@L fjW 0)-1H-pyrrolo[2,3- Acros
" | dlpyrimidin-2-ylla
e mino}benzamide
trifluoroacetate
118 \( 4-({4-[(2-methylpr | (2-methylprop | 2.39 325
i 1 opyl)amino]-1H-p yhamine /
J\Q 'Jﬁﬁ yrrolo[2,3-d]pyrimi Aldrich
“+5 | din-2-yl}amino)be
nzamide
trifluoroacetate
119 :L 4-[(4-{[(1R)-1-met | [(1S)-1-methyl | 2.34 325
J\Q )"LN? « | hylpropyllamino}- | propyllamine /
M 1H-pyrrolo[2,3-d] Acros
"+ pyrimidin-2-yl)ami
nolbenzamide
trifluoroacetate
120 4-({4-[(2,2-dimeth | (2,2-dimethylp | 2.51 339
e ‘k ylpropyl)amino]-1 | ropyl)amine /
J\Q ')jﬁ H-pyrrolo[2,3-d]py | Fluorochem
& rimidin-2-yl}amino
Jbenzamide
trifluoroacetate
121 QN/ 4-({4-[cyclopentyl( | N-methylcyclo | 2.66 351
N methyl)amino]-1H | pentylamine /
NN -pyrrolo[2,3-d]pyri | ASDI-Inter
@ F—E—{: midin-2-yl}amino)
NS0 benzamide
trifluoroacetate
122 N 4-({4-[methyl(1-m | N-methyl-2-pr | 2.39 325
J\Q j\;: ethylethyl)amino]- | opylamine /
5o 1H-pyrrolo[2,3-qd] Aldrich
pyrimidin-2-yl}ami
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no)benzamide
trifluoroacetate
123 Q 4-{[4-(cyclohexyla | cyclohexylami | 2.56 351
IQ mino)-1H-pyrrolo[ | ne/ Aldrich
Nf»«m 2,3-d]pyrimidin-2-
? F‘Z—{ ylJamino}benzami
o™ n de trifluoroacetate
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Method 2:
2-{[4-(Aminocarbonyl)phenyllamino}-7-[(trifluoromethyl)sulfonyl]-7H-pyrrolo[2,3-d]py
rimidin-4-yl trifluoromethanesulfonate (1190mg, 60% purity) was suspended in |IPA
(17ml). An aliquot (1ml) of this mixture was treated with a solution of the amine
(0.15mmol) in IPA (1ml) and DIPEA (17pl). The reaction was stirred at 80°C under
reflux conditions for overnight. The reaction was concentrated under a stream of
nitrogen and the residue dissolved in dioxane (1ml) and sodium hydroxide (2M, 1ml)
the resulting biphasic mixture was stirred vigorously at 25°C for ~72h. The dioxane
phase was isolated and concentrated. The residue was purified by MDAP.
Appropriate fractions were evaporated to dryness to give the desired product.

The following compounds were prepared using Method 2:
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Example Structure Name Amine LC/MS | LC/MS
Reagent / Rt MH*
Source (min)
124 Y 4-({4-[(cyclopropy | (cyclopropylm | 2.30 323
. ;\@ ".J\I\> Imethyl)amino]-1 | ethyl)amine /
W H-pyrrolo[2,3-d]py Aldrich
| rimidin-2-yl)amino
)benzamide
trifluoroacetate
125 . \LN 4-{[4-(propylamin | 1-propylamine | 2.24 31
0L | o-1H-pyrrolof2,3- |/ Aldrich
<2 | d]pyrimidin-2-yl]a
mino}benzamide
trifluoroacetate
126 . L, 4-{[4-(ethylamino) | Ethylamine / 212 297
O | -1H-pyrrolo[2,3-0) | Aldrich
+ | pyrimidin-2-yljami
no}benzamide
trifluoroacetate
127 ‘t 4-({4-[(2,2,2-triflu | (2,2,2-trifluoro | 2.51 351
J\@),\Jm oroethyl)amino}-1 | ethyl)amine /
| H-pyrrolo[2,3-d]py Aldrich
rimidin-2-yl}amino
)benzamide
trifluoroacetate
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Example 128
4-({4-[(2,2-Difluoropropyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benza
mide trifluoroacetate

o] Nj<
“*@ [o8
N N N
F o
P
F O

2-{[4-(Aminocarbonyl)phenyl]amino}-7-[(trifluoromethyl)sulfonyl]-7H-pyrrolo[2,3-d]py
rimidin-4-y! trifluoromethanesulfonate (312mg) was suspended in IPA (17ml). An
aliquot (1ml) of this mixture was treated with a solution of the
(2,2-difluoropropyl)amine (14.3mg, Oakwood Products) in IPA (1mi) and DIPEA
(17ul). The reaction was stirred at 80°C under reflux conditions for 18h. The
reaction was concentrated and the residue dissolved in dioxane (1ml) and sodium
hydroxide (2M, 1ml) the resulting biphasic mixture was stirred vigorously at 25°C for
~90h. The dioxane phase was isolated and concentrated. The residue was purified
by MDAP. Appropriate fractions were evaporated to dryness to give the title
compound. LC/MS; Rt 2.43min, MH"* 347.

Example 129
4-({4-[(3-methylbutyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide
trifluoroacetate

o N
N NIJT\>
s
AL
F o
F+<
F O

2-{[4-(Aminocarbonyl)phenyl]amino}-7-[(trifluoromethyl)sulfonyl]-7 H-pyrrolo[2,3-d]py
rimidin-4-yl trifluoromethanesulfonate (2.7g, impure ~4.2mmol) was suspended in
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IPA (42ml). An aliquot (1ml) of this mixture was treated with (3-methylbutyl)amine
(13.1mg, Aldrich) in IPA (1ml) and DIPEA (17pl). The reaction was stirred at 80°C
under reflux conditions for ~72h. The reaction was concentrated (vacuum centrifuge),
the residue dissolved in methanol (1.5ml) and treated with sodium methoxide in
methanol (0.5M, 0.5ml) the resulting solution was stirred at 80°C overnight. The
reaction was concentrated (vacuum centrifuge) and the residue purified by MDAP.
The fractions containing product were evaporated to dryness to give the title
compound (13.8mg) (Purification method 1). LC/MS; Rt 2.63min, MH" 339.

The following compounds were prepared in a similar manner, and purified using
either the purification method above (Purification method 1) or Purification method 2

(below).

Purification method 2

After deprotection with sodium methoxide, conversion to the deprotected species
was incomplete. The reaction was concentrated and the residue redissolved in
dioxane (1ml) and sodium hydroxide (2M, 1ml). The reaction was stirred vigorously
for 16h. The dioxane phase was isolated, concentrated and the residue purified by
MDAP. The appropriate fractions were evaporated to dryness to give the desired
product.
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LC/MS
Amine Reagent/ | Purificatio LC/MS
Example Structure Name Source N Rt MH"
(min)
130 \1 4-({4-[(1-ethylpr | (1-ethylpropyl)a 1 2.52 339
j\@ "HNY\B opyl)amino]-1H- | mine / Aldrich
W pyrrolo[2,3-d]py
“t% | rimidin-2-ylyami
no)benzamide
trifluoroacetate
131 4-({4-[(2-methyl | [(1R,2R)-2-met 2 2.62 351
d,. cyclopentyl)ami | hylcyclopentyl]a
Ni; : nol-1H-pyrrolo[ | mine
2,3-d]pyrimidin- | hydrochloride /
@ F_;_< 2-yl}amino)benz | Journal of
e " e amide Organic
trifluoroacetate | Chemistry
(2002),
67(12),
4115-4121.
132 F\L 4-({4-[(2-fluoroe | (2-fluoroethyl)a 1 2.21 315
] i thyl)amino]-1H- mine
)\CL ﬁf\» pyrrolo[2,3-dlpy | hydrochloride /
"7 | rimidin-2-yllami Aldrich
no)benzamide
trifluoroacetate
133 8 7 4-{[4-(dimethyla | Dimethylamine / 2 223 | 297
k@ ')\f\» mino)-1H-pyrrol .Aldrich
*+o | o[2,3-d]pyrimidi
n-2-ylJamino}be
nzamide
trifluoroacetate
134 Y 4-({4-[(1,1-dime | (1,1-dimethyleth 1 2.48 325
)KCL '% thylethyl)amino] | yl)amine /
moe -1H-pyrrolo[2,3- Aldrich
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de
trifluoroacetate

135

4-({4-[ethyl(met
hyl)amino]-1H-p
yrrolo[2,3-d]pyri
midin-2-yl}amin
o)benzamide
trifluoroacetate

N-methylethyla
mine / Aldrich

136

4-({4-[(3,3,3-trifl
uoropropyl)ami
nol-1H-pyrrolo[
2,3-d]pyrimidin-
2-yl}lamino)benz
amide
trifluoroacetate

(3,3,3-trifluoropr
opyl)amine
hydrochloride /
Apollo

PCT/EP2006/009870
1 2.34 311
2 2.53 365

137

4-({4-[(2,2-difluo
roethyl)amino]-
1H-pyrrolo[2,3-
d]pyrimidin-2-yl}
amino)benzami
de
trifluoroacetate

(2,2-difluoroeth
yhamine /
Apollo

2.39

333

-120 -



10

15

WO 2007/042299 PCT/EP2006/009870

Method 3:

2-lodo starting material (0.1mmol) was suspended in DMF (2ml) and treated with
aniline (0.15mmol), cesium carbonate (97.5mg),
2-dicyclohexylphosphino-2'-(N, N-dimethylamino) biphenyl (5.8mg) and
bis(dibenzylideneacetone) palladium (5.75mg) the reaction was stirred at 80°C
under nitrogen for 2h. The reaction was filtered through Celite, concentrated and the
resulting gum redissolved in sodium methoxide in methanol (0.5M, 2ml) and stirred
at 60°C for 16h. The reaction was concentrated and the residue purified by MDAP.
The fractions containing product were evaporated to dryness to give the title

compound.

The following were prepared using Method 3:
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Method 4:

A mixture of
2-iodo-N-(1-methylethyl)-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidin-4-a
mine  (45.8mg), aniline  (0.15mmol), cesium carbonate  (97.5mg),
2-dicyclohexylphosphino-2'-(N,N-dimethylamino) biphenyl (5.8mg) and
bis(dibenzylideneacetone) palladium (5.8mg) was suspended in DMF (2ml) and the
reaction was stirred at 80°C under nitrogen for 4h. The reaction was filtered through
Celite and the filtrate concentrated. The resulting gum was treated with aniline
(0.15mmol), cesium carbonate (130mg),
2-dicyclohexylphosphino-2’-(N,N-dimethylamino) biphenyl (5.8mgq) and
bis(dibenzylacetone)palladium (5.8mg) in DMF (2ml) and the reaction was stirred at
80°C under nitrogen for 2h. The reaction was filtered through Celite and
concentrated. The residue was dissolved in methanol (1ml), treated with sodium
methoxide in methanol (0.5M, 1ml) and stirred at 60°C overnight. The reaction was
concentrated and the residue purified by MDAP. The fractions containing product
were evaporated to dryness to give the desired compound.

The following were prepared using Method 4:
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Method 5:

The 2-iodo pyrrolo[2,3-d]pyrimidin-4-amine starting material (2.0mmol) was
suspended in DMF (20ml). An aliquot (1ml) of this mixture was treated with a
solution of the aniline (0.2mmol) in DMF (1ml), cesium carbonate (97.5mg),
2-dicyclohexylphosphino-2’-(N, N-dimethylamino) biphenyl (5.8mgq) and
bis(dibenzylideneacetone) palladium (5.8mg). The reaction was stirred at 80°C
under nitrogen for 3h. The reaction was filtered through Celite, concentrated
(vacuum centrifuge) and the residue dissolved in methanol (1ml), treated with
sodium methoxide in methanol (0.5M, 500ul) and stirred at 60°C overnight. The
reaction was concentrated and purified using MDAP. The appropriate fractions were
reduced to dryness to give the title compound.

The following were prepared using Method 5:
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Method 6:

2-lodo starting material (0.1mmol) was suspended in DMF (2ml) and treated with
aniline (0.2mmol), cesium carbonate (97.5mgq),
2-dicyclohexylphosphino-2’-(N, N-dimethylamino) biphenyl (5.8mg) and
bis(dibenzylideneacetone)palladium (5.75mg) the reaction was stirred at 80°C under
nitrogen for 2h. The reaction was filtered through Celite, concentrated and the
resulting gum redissolved in methanol (1.5ml) and sodium methoxide in methanol
(0.5M, 500ul) and stirred at 80°C for 2h. The reaction was concentrated and the
residue purified by MDAP. The fractions containing product were evaporated to
dryness to give the title compound.

The following were prepared using Method 6:
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Example 173
N*-cyclobutyl-N*-(3-methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-di

amine

7 |\N
-
N
\
N

N*-Cyclobutyl-N*-{3-methyl-1-[(4-methylphenyl)sulfonyl]-1H-indazol-6-yl}-7-[(4-meth
ylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidine-2,4-diamine (120mg) was dissolved in
sodium methoxide in methanol (0.5M, 6ml) and the mixture heated at reflux under
nitrogen for 2.5h. The cooled reaction was diluted with water and the solid
precipitate filtered off and washed with water. The solid was dissolved in methanol,
applied to a SCX-2 SPE (2g), the column washed with methanol and ethyl acetate
and the product eluted with methanol / 0.880 ammonia. The basic fraction was
concentrated in vacuo and the residue dissolved in ethyl acetate and filtered through
a silica SPE (0.5g) washing with further ethyl acetate. The combined filtrate and
washings were reduced to dryness in vacuo to give the title compound as an
off-white solid (33mg). LC/MS; Rt 2.71min, MH" 334.

Intermediate 27
N*-cyclobutyl-N?-{3-methyl-1-[(4-methylphenyl)sulfonyl]-1H-indazol-6-yl}-7-[(4-
methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

L3

N
~
~
NTONTON N

\

Oy
=S, 0=S=q
o :j

N-Cyclobutyl-2-iodo-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-4-amine
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(94mgq), 3-methyl-1-[(4-methylphenyl)sulfonyl]-1H-indazol-6-amine (55mg),
tris(dibenzylideneacetone)dipalladium (9mg) and
2-dicyclohexylphosphino-2'-(N, N-dimethylamino) biphenyl (5.9mg) were mixed in dry
DMF (2ml), the mixture degassed, cesium carbonate (130mg) added and the
de-gassing repeated. The reaction was heated at 80°C for 1.5h, the cooled
reaction diluted with ethyl acetate (~5ml) and applied to an SCX-2 SPE (5g). The
cartridge was washed with ethyl acetate and methanol and the product eluted with
methanol / 0.880 ammonia and ethyl acetate / methanol / 0.880 ammonia. The
basic fractions were reduced to dryness in vacuo and the residue dissolved in
chloroform and applied to a silica cartridge (1g). The cartridge was eluted with
chloroform and then ethyl acetate, the fractions combined and the solvents
evaporated in vacuo to give the title compound as a beige glass (120mg). LC/MS;
Rt 4.14min, MH" 642.

Intermediate 28
3-methyl-1-[(4-methylphenyl)sulfonyl]-1H-indazol-6-amine

3-Methyl-1-[(4-methylphenyl)sulfonyl]-6-nitro-1H-indazole (0.7g) and palladium on
carbon (10%, wet, 70mg) were hydrogenated under 1atm. of hydrogen in ethanol
(~75ml) for 20h. The reaction was left at room temperature for 5 days, filtered
through Celite and the residue washed with ethanol and ethyl acetate. The
combined filtrate and washings were reduced to dryness under vacuum to give
3-methyl-1-[(4-methylphenyl)sulfonyl]-1H-indazol-6-amine as a beige solid. NMR;
[Ds-DMSO] &H 7.68,(2H, d), 7.38-7.33,(3H, m), 7.14,(1H, d), 6.63,(1H, dd), 2.32,(3H,
s), 2.30,(3H, s).

Intermediate 29
3-methyl-1-[(4-methylphenyl)sulfonyl]-6-nitro-1H-indazole
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\rl\f+ N\

Sodium hydride (60% in mineral oil, 106mg) was added to a solution of
3-methyl-6-nitro-1H-indazole (468mg, WO 2002059110 A1) in DMF (15ml). The
reaction was stirred at room temperature for 5min, tosyl chloride (505mg) added and
stirring continued for 1h. The reaction was diluted with water, the solid isolated by
filtration and washed with water and then methanol to give the desired product as a
pale yellow solid (714mg). NMR; [De-DMSO] dH 8.83,(1H, d), 8.24,(1H, dd),
8.11,(1H, d), 7.87,(2H, d), 7.41,(2H, d), 2.55,(3H, s), 2.34,(3H, s).

Example 174
N?-(3-methyl-1H-indazol-6-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine
F
F—tp

N
72 NT
N e
N N N N

N?-{3-Methyl-1-[(4-methylphenyl)sulfonyl]-1H-indazol-6-yl}-7-[(4-methylphenyl)sulfon
yl]-N*-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimidine-2,4-diamine  (190mg) in
sodium methoxide in methanol (0.5M, 2ml) was heated at 80°C for 1.25h. The
methanol was evaporated under vacuum, the residue triturated with water and the
resulting solid isolated by filtration. The solid was adsorbed onto silica, applied to a
silica cartridge (5g) and eluted with an ethyl acetate / cyclohexane gradient
(10-100%). The product fractions were reduced to dryness in vacuo and the
residue dried at 40°C under vacuum to give the title compound as a brown glass
(50mg). LC/MS; Rt 2.84min, MH* 362.
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Intermediate 30
N-{3-methyl-1-[(4-methylphenyl)sulfonyl]-1H-indazol-6-yl}-7-[(4-methylphenyl)
sulfonyl]-N*-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

F
N/Y
F
F
:
N
/ | N N
/)\ N/
o NN \
N —
S, 0=S=p
(0] : j

2-Chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimi
din-4-amine  (100mg), 3-methyl-1-[(4-methylphenyl)sulfonyi]-1H-indazol-6-amine
(92mg), tris(dibenzylideneacetone)dipalladium (12mg),
2-dicyclohexylphosphino-2',4’,6'-triisopropylbiphenyl (6mg) and potassium
carbonate (50mg) were mixed in t-butanol (4ml). The reaction was heated in a
sealed vial by microwave irradiation at 120°C for 40min, the cooled reaction diluted
with methanol and applied to an SCX-2 SPE (6g). The cartridge was washed with
methanol and the product eluted with methanol / 0.880 ammonia. The basic
fraction was reduced to dryness in vacuo to give the title compound (190mg, 84%
pure by LC/MS) which was used without further purification. LC/MS; Rt 4.02min,
MH* 670.

Example 175

N-(4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}phenyl)-N-m
ethylacetamide
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A mixture of
N-[4-({4-(cyclobutylamino)-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-2-
yl}amino)phenyl}-N-methylacetamide (315mg, Salor) in anhydrous methanol (5mi)
was treated with a solution of sodium methoxide in methanol (0.5M, 3.2ml). The
reaction mixture was heated in a sealed vial by microwave irradiation at 120°C for
30min. The solvent was evaporated and the residue purified by MDAP. Product
containing fractions were combined and evaporated to give the title compound
(92mg). LC/MS; Rt 2.3min, MH* 351

Intermediate 31
N-[4-({4-(cyclobutylamino)-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyri
midin-2-yl}amino)phenyl]-N-methylacetamide

A mixture of
N-cyclobutyl-2-iodo-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidin-4-amine
(445mg), N-(4-aminophenyl)-N-methylacetamide (311mg, Salor) in anhydrous DMF
(5ml) was treated with cesium carbonate (930mg),
bis(dibenzylidineacetone)palladium (58mg) and
2-dicyclohexylphosphino-2'-(N, N-dimethylamino) biphenyl (59mg) and the resulting
mixture stirred at 80°C for 2h. The reaction mixture was evaporated and the
residue partitioned between ethyl acetate and water. The organic layer was dried
(magnesium sulphate) and the solvent evaporated. The residue was triturated with
methanol and the solid isolated by filtration to give the title compound (335mg).
LC/MS; Rt 3.6min, MH"* 505.

Method 7:
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A mixture of 4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzoic
acid (258mg), O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate (334mg), DIPEA (0.416ml) in anhydrous DMF (2ml) was left to
react. One eighth of the activated ester mixture was added to a suspension of amine
(0.15mM) in DMF (0.25ml) and the reaction was left at room temperature overnight.
The solvent was evaporated (vacuum centrifuge) and the residue dissolved in
chloroform. The solution was loaded onto an aminopropyl SPE cartridge (1g) and
eluted with 20% methanol in ethyl acetate. The solvent was evaporated and the
residue purified by preparative HPLC.

The following examples were prepared using Method 7:

Amine LC/MS LC/MS
Example Structure Name Reagent/ Rt MH*
Source (min)
176 D\N 4-{[4-(cyclobutyla | 2-methoxyeth | 2.48 381
/Nk:' N mino)-1H-pyrrolo[2 ylamine /
S ,3-d]pyrimidin-2-yl) Aldrich
? r o | amino}-N-[2-(meth
.)N o T yloxy)ethyl]benza
0 mide
trifluoroacetate
177 B\ 4-{[4-(cyclobutyla | Ethanolamine | 2.33 367
)N\: B mino)-1H-pyrrolo[2 / Aldrich
NN ,3-d]pyrimidin-2-yl]
# o [ amino}-N-(2-hydro
% F_l_/<° xyethyl)benzamide
c‘,) trifluoroacetate
(salt)
178 Y N*-cyclobutyl-N>-| Pyrrolidine / 261 | 377
/N 4-(1-pyrrolidinylcar Aldrich
ALY | bonylyphenyl-1H-
? F o pyrrolo[2,3-d]pyrim
oy "1 | idine-2,4-diamine
trifluoroacetate
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179

4-{[4-(cyclobutyla
mino)-1H-pyrrolo[2
,3-d]pyrimidin-2-yl]
amino}-N-(4-fluoro
phenyl)benzamide
trifluoroacetate

4-fluoroaniline
/ Aldrich

3.22 417

180

4-{[4-(cyclobutyla
mino)-1H-pyrrolo[2
,3-d]pyrimidin-2-yl]
amino}-N-(phenyl
methyl)benzamide
trifluoroacetate

Benzylamine /
Aldrich

2.99 413

181

N*-cyclobutyl-N>-[
4-(1-piperidinylcar
bonyl)phenyl}-1H-
pyrrolo[2,3-d]pyrim
idine-2,4-diamine
trifluoroacetate

Piperidine /
Aldrich

2.77 391

182

4-{[4-(cyclobutyla
mino)-1H-pyrrolo{2
,3-d]pyrimidin-2-yl]
amino}-N-propylbe
nzamide
trifluoroacetate

n-propylamine
/ Aldrich

2.71 365

183

4-{[4-(cyclobutyla
mino)-1H-pyrrolo[2
,3-dpyrimidin-2-yl]
amino}-N-(2-meth
ylpropyl)benzamid
e trifluoroacetate

Isobutylamine
/ Aldrich

2.86 379

Example 184
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4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzoic acid

AT

O
~
/ N O
L
N N™ TN
A mixture of ethyl

4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzoate (1.79g) and
sodium hydroxide solution (2N, 3.2ml) in ethanol (26ml) was stirred at 40°C
overnight. Further sodium hydroxide solution (2N, 0.96ml) was added to the reaction
mixture and heating continued for a further 24h. The reaction mixture was acidified to
pH7 with hydrochloric acid (1N) and the resulting precipitate isolated by filtration to
give the title compound as a brown solid (0.802g). LC/MS; Rt 2.79min, MH" 324.

Intermediate 32
Ethyl 4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzoate

Ny

N 0

/1 N
L
N™ N7 N

A mixture of 2-chloro-N-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (2.5g),
ethyl-4-aminobenzoate (2.23g), bis(dibenzylideneacetone) palladium (0) (0.323g),
2-dicyclohexylphosphino-2'-(N,N-dimethylamino)  biphenyl (0.22g), cesium
carbonate (4.4g) in DMF (50ml) was divided between 3 separate tubes which were
each sealed and then heated using a microwave oven at 150°C for 45min. The
reaction mixtures were combined and the DMF evaporated in vacuo. The residue
was suspended in methano! and filtered through a pad of Celite. The filtrate was
evaporated and the residue partitioned between ethyl acetate (150ml) and brine
(150ml). The organic layer was separated, concentrated and the residue purified on
a silica column eluting with cyclohexane / ethyl acetate gradient (0-100%) to give the
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title compound as an amber solid (1.79g). LC/MS; Rt 3.4min, MH* 352.

Example 185

Formic acid -
4-({5-methyl-4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)b
enzamide

A mixture of
2-chloro-5-methyl-N-(1-methylethyl)-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]p

yrimidin-4-amine (199mg), 4-aminobenzamide (86mg), bis(dibenzylideneacetone)
palladium (0) (15mg), 2-dicyclohexylphosphino-2’-(N,N-dimethylamino) biphenyl
(10mg) and cesium carbonate (206mg) in DMF (3.5ml) was degassed by bubbling
nitrogen through the mixture for 10min. The vessel was sealed and heated at 150°C
for 45min by microwave irradiation. The solvent was evaporated under vacuum and
the residue suspended in methanol. The suspension was filtered through a silica
cartridge (0.5g) and the cartridge washed with methanol. The solvents were
evaporated and the residue dissolved in sodium methoxide solution in methanol
(0.5M, 2ml). The solution was heated at 80°C for 1h and the methanol removed by
evaporation. The residue was purified by preparative HPLC to give the title
compound as an oil (24mg). LC/MS; Rt: 2.54min, MH" 325.

Intermediate 33

2-chloro-5-methyl-N-(1-methylethyl)-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,
3-d]pyrimidin-4-amine
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A mixture of

5-bromo-2-chloro-N-(1-methylethyl)-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]py
rimidin-4-amine (1.02g), potassium carbonate (0.95g), methyl boronic acid (0.41g)
and 1,1 Bis(diphenylphosphino)ferrocenedichloropalladium (ll) (279mg) in DMF
(30ml) was heated at 90°C under nitrogen for 2h. Further methyl boronic acid
(273mg) was added to the reaction mixture and heating continued at 65°C for 15h.
The reaction temperature was raised to 80°C for 1h. Further methyl boronic acid
(273mg) and potassium carbonate (0.63g) was added to the reaction mixture and
heating continued for 1h. The solvent was evaporated and the residue partitioned
between chloroform and saturated aqueous sodium bicarbonate. The aqueous was
extracted with chloroform, the organics combined and washed with water. The
organic layer was separated and adsorbed onto Florisil. The crude material was
purified by chromatography on a silica cartridge (100g), eluting with an ethyl acetate /
cyclohexane gradient (0-50%). The solvents were evaporated from the appropriate
fractions to give the title compound as a yellow / white powder (398mg). LC/MS; Rt:
3.74min, MH* 379, 381.

Intermediate 34

5-bromo-2-chloro-N-(1-methylethyl)-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,
3-d]pyrimidin-4-amine
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A mixture of
5-bromo-2,4-dichloro-7-[(4-methylpheny!)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidine  (2g)
in ethanol (25ml) was heated at 80°C with isopropylamine (0.49ml) and DIPEA
(1.66ml) for 1.75h. The solvent was evaporated and the residue partitioned between
chloroform and water. The aqueous was extracted with chloroform and the organics
combined. The solvent was evaporated, the residue adsorbed onto Florisil and was
purified purified by chromatography on a silica cartridge (100g), eluting with an ethyl
acetate / cyclohexane gradient (0-50%). Evaporation of the solvents from the
appropriate fractions gave the titte compound as a yellow / white powder (1.81g).
LC/MS; Rt: 3.94min.

Intermediate 35
5-bromo-2,4-dichloro-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidine

Br Cl
N
SPs
s,
/N N Cl
OQS\
<0

A mixture of 5-bromo-2,4-dichloro-7H-pyrrolo[2,3-d]pyrimidine (3.73g) in DCM
(100ml) was stirred with DIPEA (4.9ml) and 4-(dimethylamino)pyridine (0.17g) so a
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solution formed. p-Toluenesulphonylchloride (2.9g) was added and the reaction
stirred for 1h. Hydrochloric acid (1M) was added to the reaction mixture and the
organic phase separated. The aqueous was extracted with DCM, the organics
combined and washed with brine. The DCM was evaporated and the residue
triturated with methanol. The solid was isolated by filtration to give the title compound
(3.67g). LC/MS; Rt 3.91min.

The filtrate was concentrated by evaporation and the residue adsorbed from acetone
onto Florisil. The crude material was purified by chromatography on a silica cartridge
(100g) eluting with an ethyl acetate / cyclohexane gradient (0-100%). The solvents
were evaporated to give a further portion of the title compound as a white solid
(374mg). LC/MS; Rt 3.94min.

Intermediate 36
5-bromo-2,4-dichloro-7H-pyrrolo[2,3-d]pyrimidine

Cl
Br N

T\ I~a
N N

A mixture of 2,4-dichloro-7H-pyrrolo[2,3-d]pyrimidine (2.75g, Pharma Lab Product
List) in DMF (60ml) was stirred with N-bromosuccinimide (2.6g) for 16h at room
temperature. The solvent was evaporated and the residue partitioned between ethyl
acetate and water. The aqueous layer was extracted with ethyl acetate, the organics
combined and washed with brine. The solvent was evaporated to give the title
compound as a brown solid (3.73g). LC/MS; Rt 3.23min.

Example 186

5-methyl-N*-(1-methylethyl)-N?-(3-methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-d]pyri
midine-2,4-diamine
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PN

=~ "N
NN

N N

A mixture of
2-chloro-5-methyi-N-(1-methylethyl)-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]p
yrimidin-4-amine (91mg), 3-methyl-1-[(4-methylphenyl)sulfonyl]-1H-indazol-6-amine
(69mgq), bis(dibenzylideneacetone) palladium (0) (6.9mg),
2-dicyclohexylphosphino-2'-(N,N-dimethylamino) biphenyl (4.7mg) and cesium
carbonate (78.4mg) in DMF (1.7ml) was heated in a sealed vessel at 150°C for
45min by microwave irradiation. Bis(dibenzylideneacetone) palladium (0) (3mg) was
added and the reaction heated for a further 20min. The contents of the vessel were
transferred to a new vessel and DMF (0.2ml) added. The solution was degassed by
bubbling nitrogen through the solution for 10min and then the vessel sealed. The
reaction was heated at 150°C for 20min by microwave irradiation. The solvent was
evaporated and the residue suspended in methanol. The suspension was passed
through a silica cartridge (0.5g) and the filtrate evaporated. The residue was purified
by preparative HPLC and the solvent evaporated.

Deprotection was achieved by heating the compound in a sodium methoxide solution
in methanol (0.5M, 1ml) and methanol (1ml) at 60°C for 15h. The solvent was
evaporated and the residue purified by preparative HPLC. The solvent was
evaporated and a portion of the white solid dissolved in deuterated DMSO (0.94ml).
The solution was applied to a pre-conditioned aminopropyl cartridge (0.5g) and
eluted with methanol. The filtrate was reduced to dryness (vacuum centrifuge) and
the residue dissolved in methanol. The solution was applied to a pre-conditioned
SCX-2 cartridge (0.5g), washed with methanol and then the compound eluted with
2N ammonia in methanol solution. The same procedure was carried out with the
remaining white solid sample but loaded onto the aminopropyl cartridge in methanol.
The two solutions were combined and evaporation of solvent afforded the title
compound as a solid (8.4mg). LC/MS; Rt: 2.85min, MH" 336.

Example 187
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Formic acid -
N*-cyclobutyl-N*-[4-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl]-1H-pyrrolo[2,3-d] pyr
imidine-2,4-diamine

O

5  N-Acetyl-4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzohydra
zide (35mg) and Burgess reagent (methoxycarbonyisulfamoyl)triethylammonium
hydroxide, inner salt, 44mg) were combined in THF (1.2mi) and stirred at 70°C for 4h.
The reaction mixture was removed from heat and the solvent evaporated in vacuo.
The residue was purified by preparative HPLC and the fractions evaporated to give a

10 yellow solid (20mg). LC/MS; Rt 2.87min, MH* 362.

Intermediate 37
N'-acetyl-4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yl]amino}benzo

N/D O
/Y N N
N \NJ\NQ/M T

A mixture of 4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzoic

hydrazide
15

acid (100mg), O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
20  hexafluorophosphate (129mg) and DIPEA (0.162ml) in DMF (0.5ml) was stirred for
10min. Acetic hydrazide (25mg) in DMF (0.5ml) was added to the mixture and the
reaction stirred under nitrogen for 15h. Further acetic hydrazide (25mg) was added
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and the reaction stirred for a further 1.5h. The solvent was evaporated and the
residue azeotroped with methanol. The crude material was purified by preparative
HPLC and the product fractions evaporated. The solid was dissolved in methanol
and loaded onto a pre-conditioned aminopropyi cartridge (5g). The compound was
eluted with methanol and the solvent evaporated to give the title compound as a
yellow solid (70mg). LC/MS; Rt 2.32min, MH* 380.

Example 188
3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-(2-methylpro
pyl)benzamide

Pa,
LI A

A mixture of
3-({4-(cyclobutylamino)-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-2-yl}
amino)-N-(2-methylpropyl)benzamide trifluoroacetate (21mg) in sodium methoxide
solution (0.5M, 0.5ml) was heated at 80°C for 2h. The solvent was evaporated and
the residue dissolved in methanol. The solution was applied to a pre-conditioned
SCX-2 SPE cartridge and the cartridge washed with methanol. The compound was
eluted with 2N ammonia in methanol solution and the solvent evaporated. The crude
material was purified by preparative HPLC to give the title compound (1.1mg).
LC/MS; Rt 2.8min, MH" 379.

Intermediate 38

3-({4-(cyclobutylamino)-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidi
n-2-yl}amino)-N-(2-methylpropyl)benzamide trifluoroacetate
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F—H
F [o]
A mixture of with

N-cyclobutyl-2-iodo-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidin-4-amine

5 (100mg), 3-amino-N-(2-methylpropyl)benzamide (47.2mg, AKos Consulting and

Solutions GmbH) bis(dibenzylideneacetone) palladium (0) (6mg),

2-dicyclohexylphosphino-2'-(N, N-dimethylamino) biphenyl (4mg), cesium carbonate

(80mg) in DMF (1.5ml) was heated in a sealed vial by microwave irradiation at 120°C

for 30min. The reaction mixture was concentrated under vacuum and the residue

10 suspended in methanol. The suspension was filtered through a silica cartridge (1g)

and the filtrate reduced to dryness. The crude material was purified by preparative
HPLC to give the title compound (21mg). LC/MS; Rt: 3.95min, MH" 533.

Example 189
15  3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-propylbenza
mide
N
X
N
4 | /)\ N
N N N \/\
o)
A mixture of

20  3-({4-(cyclobutylamino)-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidin-2-yl}
amino)-N-propylbenzamide trifluoroacetate (20mg) in sodium methoxide solution
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(0.5M, 0.5ml) was heated at 80°C for 2h. The solvent was evaporated and the
residue dissolved in methanol. The solution was applied to a pre-conditioned SCX-2
cartridge and washed with methanol. The compound was eluted with 2N ammonia in
methanol solution and the solvent evaporated to leave the title compound (3.5mg).
LC/MS; Rt 2.65min, MH* 365.

Intermediate 39

3-({4-(cyclobutylamino)-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidi
n-2-yl}amino)-N-propylbenzamide trifluoroacetate

;0
I,
N

ng
F o
F—Q—{
F (o]
A mixture of with

N-cyclobutyl-2-iodo-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidin-4-amine
(100mg), N-propyl-3-aminobenzamide (43.8mg, Journal of the American Chemical
Society (1993), 115(9), 3548-57), bis(dibenzyliden‘eacetone) palladium (0) (6mg),
2-dicyclohexylphosphino-2’ -(N,N-dimethylamino) biphenyl (4mg), cesium carbonate
(80mg) in DMF (1.5ml) was heated in a sealed vial by microwave irradiation at 120°C
for 30min. The solvent was evaporated under vacuum and the residue suspended in
methanol. The suspension was filtered through a silica cartridge (1g) and the solvent
evaporated from the filtrate. The crude material was purified by preparative HPLC to
give the title compound (20mg). LC/MS; Rt 3.85min, MH" 519.

Example 190

3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N,N-dimethylb
enzamide
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A mixture of

3-({4-(cyclobutylamino)-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-2-yl}
5 amino)-N,N-dimethylbenzamide trifluoroacetate (22mg) in sodium methoxide

solution (0.5M, 0.5ml) was heated at 80°C for 2h. The solvent was evaporated and

the residue dissolved in methanol. The solution was applied to a pre-conditioned

SCX-2 SPE cartridge and the cartridge washed with methanol. The compound was

eluted with 2N ammonia in methanol solution and the solvent evaporated to leave
10 the title compound (5mg). LC/MS; Rt 2.49min, MH" 351.

Intermediate 40
3-({4-(cyclobutylamino)-7-[(4-methylphenyl)suifonyl]-7 H-pyrrolo[2,3-d]pyrimidi
n-2-yl}amino)-N,N-dimethylbenzamide trifluoroacetate

o) Oxg__
. N N ’S —0
\N \l// | N
Na /
N
[ o
FH
15 F O
A mixture of

N-cyclobutyl-2-iodo-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidin-4-amine
(100mg),  3-amino-N,N-dimethyl-benzamide  (40.4mg, Butt Park Ltd)),
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bis(dibenzylideneacetone) palladium (0) (6mg), 2-dicyclohexylphosphino-2 ’
-(N,N-dimethylamino) biphenyl (4mg), cesium carbonate (80mg) in DMF (1.5ml) in a
sealed vessel, was heated by microwave irradiation at 120°C for 10min. The reaction
mixture was reduced to dryness and the residue adsorbed onto Florisil. The crude
material was purified by chromatography on a silica cartridge (50g) eluting with an
ethyl acetate / cyclohexane gradient (0-100%). Further purification by preparative
HPLC gave the title compound (22mg). LC/MS; Rt 3.6min, MH" 505.

Example 191
3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yllamino}-N-ethylbenzam
ide
N
NN
4 I /)\ N
N™ N7 °N ~~
o]
A mixture of

3-({4-(cyclobutylamino)-7-[(4-methylphenyl)sulfonyl}-7 H-pyrrolo[2,3-d]pyrimidin-2-yl}
amino)-N-ethylbenzamide trifluoroacetate (10mg) in sodium methoxide solution
(0.5M, 0.5ml) was heated at 80°C for 2h. The solvent was evaporated and the
residue dissolved in methanol. The solution was applied to a pre-conditioned SCX-2
SPE cartridge and the cartridge washed with methanol. The compound was eluted
with 2N ammonia in methanol solution and the solvent evaporated to leave the title
compound (2.5mg). LC/MS; Rt 2.59min, MH" 351.

Intermediate 41

3-({4-(cyclobutylamino)-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidi
n-2-yl}amino)-N-ethylbenzamide trifluoroacetate
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A mixture of
N-cyclobutyl-2-iodo-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidin-4-amine
(100mg),  3-amino-N-ethylbenzamide = (40.4mg, Cell-Based Bio Inc.),
bis(dibenzylideneacetone) palladium (0) (6mg), 2-dicyclohexylphosphino-2 ’ |
-(N,N-dimethylamino) biphenyl (4mg) and cesium carbonate (80mg) in DMF (1.5ml)
in a sealed vessel, was heated by microwave irradiation at 120°C for 10min. The
reaction mixture was evaporated under vacuum and then adsorbed onto Florisil. The
crude material was purified by chromatography on a silica cartridge (50g) eluting with
an ethyl acetate / cyclohexane gradient (0-100%). Further purification by preparative
HPLC gave the title compound (10mg). LC/MS; Rt 3.75min, MH" 505.

Example 192

N*-cyclobutyl-N?-[4-(4-morpholinylcarbonyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidin
e-2,4-diamine trifluoroacetate

7 N

Fl 0
F
F [o]

A mixture of 4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzoic
acid (64mgq), O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate (83.6mg), DIPEA (0.104ml) in anhydrous DMF (0.5ml) was left
to react over 10min. Half of the mixture was dispensed into a solution of morpholine
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(0.013mi) in DMF (0.25ml) and the mixture left to react over the weekend. The
solvent was evaporated (vacuum centrifuge) and the residue dissolved in chloroform
(0.5ml). The solution was applied to a pre-conditioned aminopropy! cartridge (1g)
and the cartridge washed with chloroform (3ml). The compound was eluted in ethyl
acetate (3ml), and 20% methanol in ethyl acetate (3ml) washes. The product
fractions were combined, the solvents evaporated and the residue purified by
preparative HPLC to give the title compound as a yellow gum (24mg). LC/MS; Rt
2.47min, MH* 393.

Example 193
N-Propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}ami
no)benzamide

F _F

bE
N O
oSN
N™ N7 °N

4-({7-[(4-Methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino}-7H-pyrrolo[2,3-d]pyri
midin-2-yl}amino)-N-propylbenzamide (550mg) and potassium carbonate (414mg) in
methanol / water (4:1, 12.5ml) was heated at reflux for 5h. The cooled reaction was
diluted with water and the precipitate isolated by filtration. The solid was washed
with ether to leave the title compound as a white solid (315mg). LC/MS; Rt 3.10min,
MH" 393.

Intermediate 42

4-({7-[(4-Methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7H-pyrrolo[2,3-d
]pyrimidin-2-yl}amino)-N-propylbenzamide
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A mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimi
din-4-amine (500mg), 4-amino-N-propylbenzamide (267mg, Buttpark Screening
Library), tris(dibenzylideneacetone)dipalladium (68mgq),
2-dicyclohexylphosphino-2',4’,6"-triisopropylbiphenyl ~ (30mg) and  potassium
carbonate (222mg) in t-butano! (10mi) was heated at reflux under nitrogen overnight.
The cooled reaction was partitioned between ethyl acetate and water and the
organic phase washed with water and brine. The organic phase was dried
(hydrophobic frit) and reduced to dryness in vacuo. The residue was purified by
chromatography on a silica cartridge (50g) eluting with an ethyl acetate /
cyclohexane gradient (1:15 to 7:1). The solvents were evaporated from the product
fractions to leave the title compound (556mg). LC/MS; Rt 3.5min, MH* 547.

Example 194
N-cyclobutyl-4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}be
nzamide trifluoroacetate

N

S,
S

A mixture of 4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yllamino}benzoic
acid (64mg), O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate (83.6mg), DIPEA (0.104ml) in anhydrous DMF (0.5ml) was left
to react over 10min. Half of the mixture was dispensed into a solution of
cyclobutylamine (0.013ml) in DMF (0.25ml) and the mixture left to react over the
weekend. The solvent was evaporated in a vacuum centrifuge and the residue
dissolved in chloroform (0.5ml). The solution was applied to a pre-conditioned
aminopropyl cartridge (1g) and the cartridge washed with chloroform (3ml). The
compound was eluted with ethyl acetate (3ml), and 20% methanol in ethyl acetate
(3ml). The product fractions were combined, the solvents evaporated and the
residue purified by preparative HPLC to give the title compound as a white solid
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(27mg). LC/MS; Rt 2.84min, MH* 377.

Method 8:

2-Chloro-N-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (22.2mg), amine (3eq),
cesium carbonate (65mg), 2-dicyclohexylphosphino-2'-(N, N-dimethylamino)
biphenyl (10mg) and tris(dibenzylideneacetone)dipalladium (0) (16mg) were mixed
in DMF (1.3ml) and the mixture degassed. The vial was sealed and the reaction
irradiated in a microwave at 150°C for 45min. The reaction was concentrated, the
residue dissolved in water and the organics extracted with chloroform. The organic
phase was separated, concentrated and the residue purified by MDAP. The fractions
containing product were evaporated to dryness to give the desired product.

The following were prepared using method 8:
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Example 200
N?-(2,2-dioxido-1 ,3-dihydro-2-benzothien-5-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrol
o[2,3-d]pyrimidine-2,4-diamine

Fe _F
F

Nj<
(@]
/ | N S//
(NfN\/)\N \\O

N?-(2,2-dioxido-1,3-dihyd ro-2-benzothien-5-y1)-7-[(4-methylphenyl)sulfonyl]-N*-(2,2,2-
trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimidine-2,4-diamine  (135mg) and  sodium
methoxide in methanol (0.5M, 5ml) were heated at 80°C for 1.5h. The reaction was
left to cool, the methanol evaporated in vacuo, the residue triturated with water and
filtered. The residual solid was washed with water, dissolved in acetone and
reduced to dryness in vacuo and the residue triturated with ethyl acetate to give the
titte compound as a beige solid (70mg). LC/MS; Rt 2.77min, MH" 398.

Intermediate 43
N-(2,2-dioxido-1 ,3-dihydro-2-benzothien-5-yl)-7-[(4-methylphenyl)suIfonyl]-N‘-(
2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

Fo_F
by
N
O
/ | \N /y
S
— N
O\ /N N/'\N O
\s\\
(o}
A mixture of

2-chloro-7-[(4-methyiphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimidi
n-4-amine (250mg), 2,2-dioxo-1,3-dihydrobenzo[c]thiophene-5-yl amine (136mg),
tris(dibenzylideneacetone)dipalladium (0) (30mg),
2-dicyclohexylphosphino-2',4’,6'-triisopropylbipheny! (15mg) and potassium
carbonate (125mg) in t-butanol (10ml) was heated by microwave irradiation in a
sealed vial at 120°C for 50min. The cooled reaction was diluted with ethyl acetate,
applied to a SCX-2 SPE (20g), the column washed with ethyl acetate and methanol
and the product eluted with methanol / 0.880 ammonia. The solvents were
evaporated from the basic fraction in vacuo and the residue dissolved in ethyl acetate,
filtered through a silica cartridge (1g) washing with further ethyl acetate. The
combined filtrate and washings were reduced to dryness in vacuo and the residue
triturated with a little ethyl acetate to give the titte compound as an off-white solid
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(138mg). LC/MS; Rt 3.61min, MH* 552.

Intermediate 44
2-chloro-N-(1-methylethyl)-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimi
din-4-amine

To a suspension of
2,4-dichloro-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidine (70g) in
2-propanol (900ml) was added isopropylamine (70ml). The mixture was heated at
100°C for 30min then concentrated in vacuo. The residue was partitioned between
water (1.51) and ethyl acetate (300ml). The layers were separated and the aqueous
phase was further extracted with ethyl acetate (2x 300ml). The combined organic
extracts were dried over sodium sulphate and evaporated in vacuo. The residue was
evaporated from ether to give the titte compound as a gold coloured foam (72.2g).
NMR [CDCI;); 6H 8.10,(2H, d), 7.43,(1H, d), 7.33,(2H, d), 6.39,(1H, d), 4.97,(1H, br s),
4.37,(1H, brm), 2.41,(3H, s), 1.27,(6H, d). LC/MS; Rt 3.59min, MH" 365, 367.

Intermediate 45

2,4-Dichloro-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidine
Cl

Jon
o N N

,’S:O
o

To a solution of
4-chloro-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-2-amine (86.89),
chlorotrimethylsilane (570ml) and benzyl triethylammonium chloride (127.2g) in DCM
(1.11), under a nitrogen atmosphere, was added tert-butyl nitrite (52ml) dropwise over
20min. After stirring for 15min the mixture was cooled to ~20°C and treated
cautiously with water (1.5l) whilst cooling the mixture in an ice bath. The layers were
separated and the aqueous phase was further extracted with DCM (2x 500ml). The
combined organic extracts were dried (sodium sulphate) and evaporated in vacuo.
The residue was triturated with ether to give the title compound as a pale yellow solid
(70.6g). NMR [CDCly); dH 8.12,(2H, d), 7.76,(1H, d), 7.37,(2H, d), 6.68,(1H, d),
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2.44,(3H, s). LC/MS; Rt 3.54min, MH" 342, 344, 346.

Example 201
N-methyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}ami

no)benzamide
F F

oy

SO

NIV
N-Methyl-4-({7-[(4-methyiphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7 H-pyrrolo[2,
3-d]pyrimidin-2-yl}amino)benzamide (385mg) and sodium methoxide in methanol
(0.5M, 5ml) were heated at 80°C for 1.5h. The reaction was left to cool to room
temperature overnight, the methanol evaporated in vacuo, the residue triturated with
water and filtered. The residual solid was adsorbed onto silica, applied to a silica
cartridge (20g) and the cartridge eluted with an ethyl acetate / cyclohexane gradient
(30-100%). The product fraction was reduced to dryness under vacuum, and the
residue triturated with ether / ethyl acetate to give the title compound as a white solid
(115mg). LC/MS; Rt 2.65min, MH" 365.

Intermediate 46
N-methyl-4-({7-[(4-methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7H-pyrr
olo[2,3-d]pyrimidin-2-yl}amino)benzamide

A mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl}-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (404mgq), 4-amino-N-methylbenzamide (180mg),
tris(dibenzylideneacetone)dipalladium (0) (91.6mg),

2-dicyclohexylphosphino-2’,4’,6'-triisopropylbiphenyl  (47.3mg) and potassium
carbonate (193mg) in t-butanol (18ml) was degassed and then heated at 80°C under
nitrogen overnight. The cooled reaction was diluted with ethyl acetate, applied to a
SCX-2 SPE (50g), the column washed with ethyl acetate and methanol and the
product eluted with methanol / 0.880 ammonia. The solvents were evaporated to
give the title compound as a beige foam (385mg). LC/MS; Rt 3.52min, MH"* 519.

Scheme 1
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Intermediate 47
6-Amino-2-(3,4-dimethoxy-phenylamino)-3H-pyrimidin-4-one

A mixture of 6-amino-2-(methylthio)-4(1H)-pyrimidinone (3.09) and
3,4-dimethoxyaniline (3.4g) was heated with vigorous stirring at 19°C for 5h under
argon. The cooled mixture was dissolved in chloroform and methanol (5:1, 80ml)
and adsorbed onto silica (30g). The silica was placed into an injection column and
eluted in a separation silica column (110g) with a methanol / DCM gradient (6-22%) to
give, after evaporation of the solvents, a pale green solid (1.96g). NMR; [De-DMSO]
OH 3.71,(s, 3H), 3.76,(s, 3H), 4.62,(s, 1H), 6.20,(s, 2H), 6.84,(d, 1H), 6.98,(dd, 1H),
7.35,(d, 1H), 8.38,(s, 1H), 9.57,(brs, 1H). LC/MS; MH* 263.

Intermediate 48

2-{[3,4-bis(methyloxy)phenyllamino}-1,7-dihydro-4H-pyrrolo[2,3-d]pyrimidin-4-0
ne
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A mixture of 6-amino-2-(3,4-dimethoxyphenylamino)-3H-pyrimidin-4-one

(2.45g), chloroacetaldehyde (1.92g, 40% in water), sodium acetate (1.53g) in IPA
(20ml) and water (5ml) was heated to 80°C. Stirring was continued for 10min at
80°C. After cooling, the solvent was removed by evaporation. The residue was
dissolved in chloroform and methanol (5:1, 60ml) and adsorbed onto silica gel (25g),
the silica was placed into an injection column and eluted in a separation silica column
(110g) with a methanol / DCM gradient (5-20%) to give, after evaporation of the
solvents, a pale purple solid (1.85g). NMR; [Ds-DMSO] 6H 3.73,(s, 3H), 3.78,(s, 3H),
6.27,(dd, 1H), 6.73,(dd, 1H), 6.90,(d, 1Hz), 7.04,(dd, 1H), 7.36,(d, 1H), 8.35,(s, 1H),
10.10,(s, 1H), 11.31,(s, 1H). LC/MS; MH" 287.

Intermediate 49
N-[3,4-bis(methyloxy)phenyl]-4-chloro-1H-pyrrolo[2,3-d]pyrimidin-2-amine

Cl

)
HN™ SN

Iz

7~

0
O\

A mixture of
2-{[3,4-bis(methyloxy)phenyllamino}-1,7-dihydro-4H-pyrrolo[2,3-d]pyrimidin-4-one
(1.8g) and phosphorus oxychloride (24.5g) was heated at 105°C for 1h under argon.
Excess phosphorus oxychloride was removed by evaporation and crushed ice was
added to the residue. The formed solid was collected by filtration and dissolved in
chloroform / methanol (5:1, 60ml) and adsorbed onto silica gel (25g). The silica was
placed into an injection column and eluted in a separation silica column (110g) with a
methanol / DCM gradient (5-20%) to give, after evaporation of the solvents, a pale
purple solid (981mg). NMR,; [De-DMSO] 6H 3.72,(s, 3H), 3.77,(s, 3H), 6.37,(dd, 1H),
6.88,(d, 1H), 7.24,(dd, 1H), 7.27,(dd, 1H), 7.56,(d, 1H), 9.44,(s, 1H), 11.83,(s, 1H).
LC/MS; MH" 305, 307.

Method 9:
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A mixture of
N-[3,4-bis(methyloxy)phenyl]-4-chloro-1H-pyrrolo[2,3-d]pyrimidin-2-amine (40mg)
and amine (1.5-20 eq) in IPA (2.5ml) and N-methylpyrrolidone (0.2ml) in a sealed tube
was stirred for 13h. The crude mixture was concentrated and purified by MDAP to
provide the title compound.

Example 202
N2[3,4-bis(methyloxy)phenyl]-N*-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia
mine

N2-[3,4-bis(methyloxy)phenyl]-N*-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
was prepared according to Method 9. NMR; [De-DMSO] 6H 1.68,(m, 2H), 2.04,(m,
2H), 2.31,(m, 2H), 3.69,(s, 3H), 3.78,(s, 3H), 4.73,(m, 1H), 6.41,(dd, 1H), 6.75,(dd,
1H), 6.80,(d, 1H), 7.27,(dd, 1H), 7.36,(d, 1H), 7.68,(d, 1H), 8.37,(s, 1H), 10.89,(s, 1H).
LC/MS; MH* 340.

Example 203
Nz-[3,4-bis(methyloxy)phenyI]-N“-cycIopentyI-1 H-pyrrolo[2,3-d]pyrimidine-2,4-di

amine
-
| A\
(o] N
P
N N N

N2-[3,4-bis(methyloxy)phenyl]-N*-cyclopentyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
was prepared according to Method 9. NMR; [De-DMSO] 6H 1.55,(m, 4H), 1.74,(m,
2H), 2.00,(m, 2H), 3.69,(s, 3H), 3.75,(s, 3H), 4.53,(m, 1H), 6.45,(dd, 1H), 6.73,(dd,
1H), 6.80,(d, 1H), 7.02,(d, 1H), 7.31,(dd, 1H), 7.64,(d, 1H), 8.34,(s, 1H), 10.86,(s, 1H).
LC/MS; MH"* 354.

Intermediate 50

2-{[3,4-bis(methyloxy)phenyl]amino}-5-(1-methylethyl)-1,7-dihydro-4H-pyrrolo[2
,3-d]pyrimidin-4-one
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To a solution of 3-methylbutyraldehyde (2.0g) in ether (30ml) was added
5,5-dibromo-pyrimidine-2,4,6-trione (3.4g, Aldrich) over a period of 30min and the
reaction mixture was stirred for 2h at ambient temperature. The mixture was washed
with saturated sodium bicarbonate and extracted with ether. The organic phase was
collected and dried (sodium sulphate) and concentrated under reduced pressure to
give the brominated aldehyde which was used for next reaction without any
purification.

A mixture of bromomated aldehyde (1.309),
6-amino-2-(3,4-dimethoxy-phenylamino)-3H-pyrimidin-4-one  (1.5g) and sodium
acetate (940mg) in water (15ml) and IPA (15ml) was gradually heated up to 80°C and
stirred for 4h at 80°C. After evaporation of solvent, the residue was purified by
chromatography on silica gel to afford
2-{[3,4-bis(methyloxy)phenyllamino}-5-(1-methylethyl)-1,7-dihydro-4H-pyrrolo[2,3-d]p
yrimidin-4-one (1.0g). NMR; [De-DMSQO] 8H 1.21,(d, 6H), 3.06,(m, 1H), 3.72,(s, 3H),
3.78,(s, 3H), 6.43,(d, 1H), 6.88,(d, 1H), 7.02,(dd, 1H), 7.35,(d, 1H), 8.30,(s, 1H),
9.98,(s, 1H), 10.94,(s, 1H). LC/MS; MH* 329.

Intermediate 51
N-[3,4-bis(methyloxy)phenyl]-4-chloro-5-(1-methylethyl)-1H-pyrrolo[2,3-d]pyrimi
din-2-amine

2-{[3,4-Bis(methyloxy)phenyllamino}-5-(1-methylethyl)-1,7-dihydro-4H-pyrrolo[2,3-d]p
yrimidin-4-one (575mg) was treated with phosphorous oxychloride at 110°C and after
evaporation of excess phosphorous oxychloride, crushed ice was added to the
residue, and the generated precipitate was collected by filtration (320mg).

Method 10:

A mixture of
N-[3,4-bis(methyloxy)phenyl]-4-ch|or6—5-(1 -methylethyl)-1H-pyrrolo[2,3-d]pyrimidin-2-
amine and amine (1.5-20eq) in IPA in a sealed tube was heated at 120°C for 13h.
After removal of solvent, the residue was purified by MDAP.

Example 204

N?-[3,4-bis(methyloxy)phenyl]-N*-cyclobutyl-5-(1-methylethyl)-1H-pyrrolo[2,3-d]
pyrimidine-2,4-diamine

- 168 -



WO 2007/042299 PCT/EP2006/009870
-~
| N
o} N
M
N N <N5

N2-[3,4-bis(methyloxy)phenyl]-N*-cyclobutyl-5-(1-methylethyl)-1H-pyrrolo[2,3-d]pyrimi
dine-2,4-diamine was prepared according to Method 10. NMR; [Ds-DMSO] 6H
1.21,(d, 6H), 1.57-1.75,(m, 2H), 2.05-2.18,(m, 2H), 2.25-2.37,(m, 2H), 3.69,(s, 3H),
3.78,(s, 3H), 4.81,(m, 1H), 5.92,(d, 1H), 6.51,(d, 1H), 6.81,(d, 1H), 7.26,(dd, 1H),
7.65,(d, 1H), 8.17,(s, 1H), 8.39,(s, 1H), 10.66,(s, 1H). LC/MS; MH" 382.

Scheme 2
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Br
8! ol QR AR
oo b A N, 1POCI3 g
CHO N™ N N~ N7 N
~_-CHO h —
Br NaOAc 2) aniline or amine
/O /O ?

Intermediate 52
2-{[3,4-bis(methyloxy)phenyl]amino}-5-methyl-1,7-dihydro-4H-pyrrolo[2,3-d]pyri
midin-4-one

|
AN AN
T
_0

To the solution of propionaldehyde (2.0g) in ether (120ml) was added
5,5-dibromopyrimidine-2,4,6-trione (5.0g, Aldrich) over a period of 30min and the
reaction mixture was stirred for 2h at ambient temperature. The mixture was washed
with saturated sodium bicarbonate and extracted with ether. The organic phase was
collected and dried (sodium sulphate) and concentrated under reduced pressure to
give 2-bromopropionaldehyde, which was used without further purification.

The mixture of 2-bromopropionaldehyde (1.49) and
6-amino-2-(3,4-dimethoxyphenylamino)-3H-pyrimidin-4-one (2.5g) and sodium
acetate (1.6g) in water (15ml) and IPA (15ml) was gradually heated up to 80°C and
stirred for 3h at 80°C. After evaporation of solvent, to the residue was added water
and the generated precipitate was purified by chromatography on silica gel to afford
2-{[3,4-bis(methyloxy)phenyl]amino}-5-methyl-1,7-dihydro-4H-pyrrolo[2,3-d]pyrimidin-
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4-one (974mg). NMR; [De-DMSO] 8H 2.20,(s, 3H), 3.72,(s, 3H), 3.77,(s, 3H),
6.45,(m, 1H), 6.89,(d, 1H), 7.02,(dd, 1H), 7.35,(d, 1H), 8.29,(s, 1H), 10.00,(s, 1H),
10.94,(s, 1H).

Intermediate 53
N-[3,4-bis(methyloxy)phenyl]-4-chloro-5-methyl-1H-pyrrolo[2,3-d]pyrimidin-2-a
mine

QN
N SN N
o)
o |

2-{[3,4-Bis(methyloxy)phenyl]amino}-5-methyi-1,7-dihydro-4H-pyrrolo[2,3-d]pyrimidin-
4-one (141mg) was chlorinated with phosphorous oxychloride at 110°C and after
evaporation of excess phosphorous oxychloride, crushed ice was added to the
residue, the precipitate was collected and purified by chromatography on silica gel to
afford
N-[3,4-bis(methyloxy)phenyl]-4-chloro-5-methyl-1H-pyrrolo[2,3-d]pyrimidin-2-amine
(41mg). NMR; [De-DMSO] 6H 2.31,(s, 3H), 3.71,(s, 3H), 3.76,(s, 3H), 6.87,(d, 1H),
6.99,(s, 1H), 7.25,(dd, 1H), 7.52,(d, 1H), 9.37,(s, 1H), 11.48,(s, 1H).

Example 205
N2-[3,4-bis(methyloxy)phenyl]-N*-cyclobutyl-5-methyl-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine

A mixture of
N-[3,4-bis(methyloxy)phenyl}-4-chloro-5-methyl-1H-pyrrolo[2,3-d]pyrimidin-2-amine

e and cyclobutylamine (5eq.) in IPA (0.04M) in a sealed tube was heated at 120°C for
13h. After removal of solvent, the residue was purified by MDAP. NMR; [Dg-DMSO]
O0H 1.57-1.76,(m, 2H), 2.09-2.19,(m, 2H), 2.25-2.34,(m, 2H), 2.33,(s, 3H), 3.69,(s,
3H), 3.78,(s, 3H), 4.68-4.82,(s, 1H), 6.05,(d, 1H), 6.49,(s, 1H), 6.81,(d, 1H), 7.27,(dd,
1H), 7.65,(d, 1H), 8.38,(s, 1H), 10.59,(s, 1H). LC/MS; MH" 354.

Intermediate 54
4-chloro-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidin-2-amine
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Sodium hydride (60% dispersion in oil, 2.2g) was added to a stirred cooled (ice-bath)
solution of 4-chloro-1H-pyrrolo[2,3-d]pyrimidin-2-amine (8.0g, W0O2004024082) in
DMF (120ml) under nitrogen. After 15min a solution of 4-toluenesulphonyl chloride
(11g) in DMF (50ml) was added over 10min. The mixture was stirred for 25min and
poured into a 10% ammonium chloride solution (800ml) and extracted into ethyl
acetate (3x 200ml). The combined extracts were washed with water (3x 200ml), dried
(sodium sulphate) and evaporated in vacuo to give the title compound as a yellow
solid (15g). LC/MS; Rt 3.34min, MH* 325.

Intermediate 55
4-chloro-N-[4-(4-morpholinyl)phenyl]-7-[(trifluoromethyl)sulfonyl]-7H-pyrrolo[2,
3-d]pyrimidin-2-amine

0™ cl

4-Chloro-N-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidin-2-amine (500mg)
was suspended in DMF (10ml) and treated with
N-phenyltrifluoromethanesulphonamide (651mg, Lancaster) and potassium
carbonate (251mg). The reaction was stirred at 25°C for 30min. The reaction was
treated with N-phenyltrifluoromethanesulphonamide (108mg, Lancaster) and
potassium carbonate (42mg) and the reaction stirred at 25°C for 2h. The reaction was
diluted with iced water (20ml) and the organics extracted with ethyl acetate (2x 20ml).
The combined organics were dried (magnesium sulphate) and concentrated. The
residue was purified by chromatography on a silica column (20g), eluting with an ethyl
acetate / cyclohexane gradient (0-100%). The fractions containing product were
evaporated to dryness and the residue dried at 100°C to give the title compound
(466mg). LC/MS; Rt 3.75min, MH" 461.87.

Intermediate 56
4-chloro-2-iodo-5-methyl-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidi
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4-chloro-5-methyl-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2, 3-d]pyrimidin-2-amine
(1.0g), diiodomethane (2.8ml), copper iodide (0.68g), and iodine (0.91g) in anhydrous
THF (17ml) was treated with tert-butyl nitrite (1.48ml). The mixture was heated at
80°C for 45min and then left to cool to ambient temperature. The reaction mixture was
poured into aqueous sodium sulphite (5%, 125ml).

A mixture of
4-chloro-5-methyl-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-2-amine
(7.4g), diiodomethane (20.4ml), copper iodide (5.02g) and iodine (6.69g) in anhydrous
THF (120ml) was treated with tert-butyl nitrite (11ml). The mixture was heated to 80°C
for 1h and then left to cool to ambient temperature. The reaction mixture was poured
into aqueous sodium sulphite (5%, 500ml).

The two reaction mixtures were combined and extracted with ethyl acetate (3x 200m!).
The combined organics were washed with aqueous sodium sulphite and water. The
solvent was evaporated and the residue azeotroped with ether and toluene. The
residue was triturated with ether, and the solid isolated by filtration. The solid was
dried in an oven to give the title compound as a yellow solid (2.02g). LC/MS; Rt
3.86min, MH" 447.87 / 449.84.

The filtrate was evaporated and suspended in methanol. The solid was filtered,
washed with methanol and dried in the vacuum oven to give the title compound as a
white solid (2.2g). LC/MS; Rt 3.86min, MH" 447.87, 449.83.

Intermediate 57

4-chloro-5-methyl-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-2-am
ine
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A solution of 4-chloro-5-methyl-1H-pyrrolo[2,3-d]pyrimidin-2-amine (10.4g) in DMF
(125ml) was stirred under nitrogen at 0°C. The solution was treated with sodium
hydride (60% in mineral oil, 2.7g) added portionwise and stirred for 10min. A solution
of p-toluenesulphonylchloride (13g) in DMF (50ml) was added dropwise over 10min.
The reaction mixture was stirred at room temperature for 25min and then poured into
saturated aqueous ammonium chloride (11) and stirred. The mixture was extracted
with ethyl acetate (3x 500ml) and concentrated. The residual solution was washed
with water (500ml), dried (magnesium sulphate) and the solvent evaporated. The
residual solid was suspended in DCM, stirred and filtered to obtain the title compound
as a light brown solid (2.3g). LC/MS; Rt: 3.36min, MH* 337, 339.

The solid which was suspended in the aqueous wash was isolated by filtration and
dried in an oven overnight to give the title compound as a pale brown solid (8.3g).
LC/MS; Rt: 3.46min, MH* 337, 339.

Intermediate 58
4-chloro-5-methyl-1H-pyrrolo[2,3-d]pyrimidin-2-amine

Cl
O
~
N N N
A mixture of

N-(4-chloro-5-methyl-1H-pyrrolo[2,3-d]pyrimidin-2-yl)-2,2-dimethylpropanamide
(18.4g) in aqueous sodium hydroxide (2N, 200ml) was stirred at 100°C for 2.5h. The
mixture was cooled to ambient temperature and the precipitate isolated by filtration.
The yellow solid was dried in an oven to give the title compound (10.4g). LC/MS; Rt
2.53min, MH* 183, 185.

Intermediate 59
N-(4-chloro-5-methyl-1H-pyrrolo[2,3-d]pyrimidin-2-yl)-2,2-dimethylpropanamide
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A stirred mixture of
2,2-dimethyl-N-(5-methyl-4-ox0-4,7-dihydro-1H-pyrrolo[2,3-d]pyrimidin-2-yl)propana
mide (19.8g) in phosphorus oxychloride (160ml) was heated at 110°C for 50min. The
excess phosphorus oxychloride was evaporated under vacuum and the residue
added to 0.880 ammonia solution (200ml) in ice (ca 300ml). The mixture was stirred
vigorously for 45min and filtered. The precipitate was dried in an oven to give the title
compound as a brown solid (18.4g, 86%). LC/MS; Rt 2.85min, MH" 267, 269.

Intermediate 60
2,2-dimethyl-N-(5-methyl-4-ox0-4,7-dihydro-1 H-pyrrolo[2,3-d]pyrimidin-2-yl)pro

panamide
O
N~ N N

A stirred mixture of 2-amino-5-methyl-1,7-dihydro-4H-pyrrolo[2,3-d]pyrimidin-4-one
(16.6g) and 4-(dimethylamino)pyridine (0.62g) in trimethylacetic anhydride (90ml) was
stirred at 120°C for 1.5h. The reaction mixture was left to cool to room temperature
and then stood in an ice bath. Freezer cold ether (300ml) was added and the
precipitate filtered to give the title compound (19.6g, 78%). LC/MS; Rt 2.5min, MH"
249,

Intermediate 61
2-amino-5-methyl-1,7-dihydro-4H-pyrrolo[2,3-d]pyrimidin-4-one

A mixture of 2-chloropropionaldehyde dimethy! acetal (11.9ml, Fluka) in hydrochloric
acid (1N, 44ml) and ethanol (13.5ml) was stirred at 70°C for 2h and the reaction
mixture removed from the heat source. A mixture of 2,4-diamino-6-hydroxypyrimidine
(10g, Aldrich) and sodium bicarbonate (16.6g) in water (100ml) was stirred at 50°C for
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15min. The hydrolysed acetal mixture was added cautiously and stirred for 15min.
The mixture was allowed to cool and then stood in an ice bath. Saturated aqueous
ammonium chloride (50ml) was added, the precipitate isolated by filtration and
washed with ice-cold water. The solid was dried in a vacuum oven overnight to give
the title compound (11.2g, 86%). LC/MS; Rt 1.70min, MH" 165.

Intermediate 62
N-(5-amino-3-pyridinyl)acetamide

H
H,N N
= \ﬂ/
U I
N

3,5-Diaminopyridine (0.20g, Synchem) was dissolved in dimethoxyethane (26.4mt)
and stirred under nitrogen. Acetic anhydride (0.18g) was added and the reaction
mixture was heated to reflux for 1h. More acetic anhydride (0.94g) was added and
heating continued for 1h. The reaction mixture was evaporated to dryness under
reduced pressure and the residue was triturated with ether, collected by filtration and
dried under vacuum to give the title compound as a cream solid (0.25g) which was
used without further purification. LC/MS; Rt 0.59min, MH* 152.

Intermediate 63
Methyl (5-amino-2-pyridinyl)acetate

Methyl (5-nitro-2-pyridinyl)acetate (6.39g) was suspended in ethanol (30ml) and
added to palladium on carbon (10%, 0.64g) dissolved in ethanol (20ml). Ammonium
formate (10.28g) was added and the mixture refluxed under nitrogen for 1h. The
reaction was filtered through Celite and concentrated. The residue was purified by
chromatography eluting with DCM / methanol (19:1), the fractions containing product
were evaporated to dryness to give the title compound (4.57g).

Intermediate 64
Methyl (5-nitro-2-pyridinyl)acetate
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1,1-Dimethylethyl methyl (5-nitro-2-pyridinyl)propanedioate (10.26g) was suspended
in dry DCM (50ml) and trifluoroacetic acid (8.01ml) added slowly. The reaction was
stirred at 25°C under nitrogen for 18h. The reaction was diluted with DCM and
washed with saturated sodium bicarbonate solution. The organics were extracted into
DCM (x3), the combined extracts washed with brine, dried (magnesium sulphate) and
reduced to dryness to leave the title compound (6.405g). Microanalysis; Predicted C
48.99%, H 4.08%, N 14.29%, Found C 49.13%, H 4.19%, N 14.01%.

Intermediate 65
1,1-dimethylethyl methyl (5-nitro-2-pyridinyl)propanedioate

O,N
\
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O O-

O
/

2-Chloro-5-nitropyridine (14.8g Aldrich) was suspended in dry DMF (150ml) and
cooled to 0°C. Sodium hydride (60% in mineral oil, 7.46g) was added and the reaction
stirred at room temperature for 10min. The reaction temperature was lowered to 0°C
and tert-butyl methyl malonate (20.03ml) added dropwise keeping the reaction
temperature below 5°C, the reaction was then stirred at room temperature for 2h.
The reaction was poured into water (1200ml) and the organics extracted into ethyl
acetate (x3). The combined organics were washed with brine, dried (magnesium
sulphate) and concentrated. The residue was purified by chromatography, eluting
with cyclohexane / ethyl acetate (5:1) and the fractions containing product were
concentrated to give the title compound as a yellow gum (7.25g).

The water and DMF were evaporated from the aqueous phase, the residue

suspended in ethyl acetate and poured into water. The organics were extracted into
ethyl acetate (x3). The combined organics were dried (magnesium sulphate) and
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concentrated. The residue was combined with impure product from the previous
column and purified by chromatography, eluting with cyclohexane / ethyl acetate (6:1).
The fractions containing product were concentrated to leave the title compound which
was combined with the previously isolated material to give the title compound
(10.44g). Microanalysis; Predicted C 52.70%, H 5.41%, N 9.46%, Found C 52.73%,
H 5.35%, N 9.20%.

Intermediate 66
4-chloro-2-iodo-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidine

cl
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tert-Butyl  nitrite (23ml) was added to a stired mixture of
4-chloro-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-2-amine (159),
cuprous iodide (10.6g), iodine (13.7g) and diiodomethane (44ml) in THF (250ml) at
room temperature. The mixture was then heated to 80°C over 20min and kept at this
temperature for 45min. The cooled reaction mixture was poured into an aqueous
solution of sodium sulphite (1000ml) and extracted into ethyl acetate (3x 300ml). The
combined extracts were washed with water (2x 300ml), dried (sodium sulphate) and
the solvent evaporated. The residue was purified by flash chromatography on silica
(800g) eluting with using cyclohexane / ether (3:1). The appropriate fractions were
evaporated to give the title compound as an off-white solid (8.5g). LC/MS; Rt
3.74min, MH" 435.

Intermediate 67
2-Chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]p
yrimidin-4-amine

F

bE

F

N

A mixture of 2,4-dichloro-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidine
(4.09), 2,2,2-trifluoroethylamine (1.49g, Aldrich), DIPEA (3.23ml) and ethanol (100ml)

- 177 -



WO 2007/042299 PCT/EP2006/009870

was heated at 95°C under nitrogen overnight. The reaction mixture was
concentrated, the residue dissolved in ethyl acetate (500ml) and washed with water
(5x 300ml), and the organic phase concentrated. The residue was dissolved in
ethanol (100ml), 2,2,2-trifluoroethylamine (1.49g, Aldrich), DIPEA (3.23ml) added and
the mixture heated at 95°C under nitrogen overnight. The mixture was concentrated,
the residue dissolved in ethyl acetate (450ml) and washed with water (5x 200ml).
The organic phase was dried (hydrophobic frit) and concentrated to give the title
compound (4.43g). LC/MS; Rt 3.64min, MH" 405.

Example 206
N-Propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amin
o)benzamide

F
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4-({7-[(4-methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7 H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)-N-propylbenzamide (101g) was added methanol (1500ml) followed by
water (500ml) and solid potassium carbonate (76.5g). The initial solution rapidly
became cloudy as it was heated to reflux. After 5h at reflux the reaction was cooled
and filtered. The isolated white solid washed with water (~1.5l) and sucked dry on
the filter. This solid was suspended in water containing 5% methanol by volume
(500ml), another 500mi of methanol / water was added and the mixture stirred well
for 1h, filtered under vacuum and washed with methanol / water (250ml). The solid
was sucked dry and then further dried under high vacuum at 40°C, to give the desired
product as a white solid (60.3g). LC/MS; Rt 2.90min, MH* 393. NMR,; [Dg-DMSOQ]
oH 11.22,(1H, s), 9.10,(1H, s), 8.19,(1H, t), 7.93-7.86,(3H, m), 7.73,(2H, d), 6.89,(1H,
m), 6.51,(1H, m), 4.38,(2H, m), 3.20,(2H, q), 1.53,(2H, m), 0.89,(3H, t).

Intermediate 68

4-({7-[(4-Methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7H-pyrrolo[2,3-d]
pyrimidin-2-yl}amino)-N-propylbenzamide
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To 4-amino-N-propylbenzamide (36.79) was added
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (69.4g), solid potassium carbonate (34.4g) and nitrogen-purged
tert-butanol (1700ml).  This mixture was purged with nitrogen for 10min,
tris(dibenzylideneacetone)dipalladium (0) (3.149g) and
2-dicyclohexylphosphino-2,4,6-triisopropyl biphenyl (3.28g) were added. The
mixture was heated at 85°C overnight under nitrogen, excluding light. The reaction
was cooled, partitioned between ethyl acetate and water, the organic phase washed
with water, brine, dried and evaporated in vacuo to a dark red oil/foam. This crude
product was dissolved in warm ethyl acetate (500ml) and cyclohexane (500ml)
gradually added. The resulting solid was isolated by filtration under vacuum and the
isolated beige solid washed with cyclohexane. The sticky solid was dissolved in
ethyl acetate and evaporated to give a solid which was purified by chromatography on
silica (1.5kg), eluting with an ethyl acetate / DCM gradient (0-50%). Evaporation of
the solvents from the appropriate fractions gave the desired product as a white foam
(70.76g). LC/MS; Rt 3.54min, MH" 547. NMR; [De-DMSO] dH 9.51,(1H, s),
8.34-8.29,(2H, m), 7.99-7.96,(4H, m), 7.84,(2H, d), 7.37-7.36,(3H, m), 6.85,(1H, d),
4.36,(2H, m), 3.23,(2H, q), 2.31,(3H, s), 1.55,(2H, m), 0.90,(3H, t) plus ethyl acetate.

Intermediate 69
2-Chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]p
yrimidin-4-amine

To  2,4-dichloro-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidine  (140g)
suspended in ethanol (1900ml) was added diisopropylethylamine (105.9g) followed
by trifluoroethylamine (81.2g). The mixture was heated to reflux, using a dry-ice
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condenser on top of the water condenser. After 4.5h trifluoroethylamine (40.6g) was
added. The reaction was stirred at 75°C overnight. Trifluoroethylamine (40.6g) was
added after slight cooling and heating continued. After 23.5h the reaction was
cooled and the volatiles evaporated. The resulting oil was dissolved in ethyl acetate
(1100ml), washed with water, brine, dried (magnesium sulphate) and evaporated to a
brown oil that solidified overnight. This slightly waxy solid was crushed and stirred
well in ether (350ml) for 15min. Hexane was added (300ml) and the slurry filtered
under vacuum. The solid was washed with ether / hexane (1:1, 300ml) and sucked
dry before being dried under high vacuum to give the desired product as a pale
yellow-beige solid (111.4g). LC/MS; Rt 3.56min, MH" 405. NMR; [Ds-DMSO] dH
8.90,(1H, m), 7.96,(2H, d), 7.65,(1H, d), 7.46,(2H, d), 6.96,(1H, d), 4.30,(2H, m),
2.37,(3H, s).

The filtrate from the first crop was evaporated and re-worked as above (x2) to give a
second crop of product, (27.59g).

Intermediate 70
4-Amino-N-propylbenzamide

To palladium on carbon (10%, 50% wet, 4g) was added ethyl acetate (100ml) followed
by the nitroamide (100g, Butt Park) in ethyl acetate (1600ml) and the mixture
hydrogenated at room temperature and atmospheric pressure overnight. The
reaction was filtered and the catalyst washed with ethyl acetate. The filtrate and
washings were dried (magnesium sulphate), filtered and evaporated. To give the
desired product as a pale gold oil which was further dried under vacuum for 1h (89.0g).
LC/MS; Rt 1.85min, MH" 179. NMR; [De-DMSO] 6H 7.96,(1H, t), 7.56,(2H, d),
6.52,(2H, d), 5.56,(2H, br s), 3.15,(2H, q), 1.49,(2H, m), 0.86,(3H, t).

Example 207

N-Propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amin
o)benzamide 4-methylbenzenesulfonate
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N-Propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)ben

zamide (61.5g) was suspended in dry THF (1050ml) and the mixture stirred at 40°C
under nitrogen. A solution of p-toluene sulphonic acid monohydrate (29.8g, Aldrich) in
dry THF (185ml) was added dropwise. After the first 50ml had been added the mixture
was seeded with a little
N-propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)ben

zamide 4-methylbenzenesulfonate. The remainder of the p-toluene sulphonic acid
was added dropwise over ~45min keeping the reaction temperature at ~40°C. After
addition was complete the reaction mixture was stirred at 40°C for a further 1h,
cooled to 0°C over 2h, held at 0°C for 0.5h, then warmed to ambient over 0.5h. The
crystals were filtered off, washed with THF (500ml), and dried in vacuo at 40°C
overnight. The crystals were ground and re-dried at 40°C for a further night to yield
the desired product (87.5g). NMR; [De-DMSO] 6H 11.71,(1H, s), 9.78,(1H, br s),
8.94,(1H, br s), 8.35,(1H, t), 7.83,(2H, d), 7.74,(2H, d), 7.51,(2H, d), 7.13,(2H, d),
7.02,(1H, s), 6.68,(1H, s), 4.41,(2H, m), 3.31,(2H, q), 2.29,(3H, s), 1.53,(2H, m),
0.89,(3H, t).

Example 208
4-({4-[(1-Methylethyl)amino]-7H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide

0 NJ\
N N™ ™ N\
I/ Y

N N

To

4-({4-[(1-methylethyl)amino]-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidin-2
-yi}amino)benzamide (50.52g) in methanol (1250ml) was added anhydrous potassium
carbonate (45g) and water (250ml). The suspension was heated to reflux. After
4.75h the reaction was cooled, the methanol evaporated in vacuo and the aqueous
residue extracted with ethyl acetate (11, then 3x 100ml). The combined organics
were washed with brine, dried (magnesium sulphate), filtered and the solvents
evaporated to give a brown foam. This was purified by chromatography on silica
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(1kg), eluting with ethyl acetate and then with increasing percentages of methanol
(0-5%), to give, after evaporation of the solvents from the appropriate fractions, the
desired product as a slightly green foam (32.3g). LC/MS; Rt 2.21min, MH* 311.

This material was dissolved with warming in acetone (400ml), water was added slowly
until the mixture remained cloudy (total vol ~1.3l). Scratching initiated crystals, the
mixture was left un-stoppered for 3 days, cooled in an ice-bath for ~2h and the
crystals isolated by filtration. The solid was washed with a little water and then dried
under high vacuum at 40°C overnight to give a pale yellowish solid (27.8g). LC/MS;
Rt 2.25min, MH* 311. NMR; [De-DMSO] 8H  11.03,(1H, s), 8.93,(1H, s), 7.91,(2H,
d), 7.74,(2H, d), 7.72,(1H, br s), 7.04,(2H, br s), 6.80,(1H, s), 6.47,(1H, s), 4.44,(1H,
m), 1.25,(6H, d) and acetone.

Intermediate 71
4-({4-[(1-Methylethyl)amino]-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyri
midin-2-yl}amino)benzamide

To

2-chloro-N-(1-methylethyl)-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-4-
amine (45g) was added 4-aminobenzamide (20.1g), nitrogen-purged tert-butanol
(1125ml), anhydrous potassium carbonate (24.79),
2-dicyclohexylphosphino-2,4,6-triisopropylbiphenyl  (2.35g) and tris(dibenzylidene
acetone)dipalladium (2.26g). The mixture was heated to reflux under nitrogen,
excluding light. After 5.5h the mixture was cooled slightly and the solvent
evaporated to leave red-brown oilffoam. This residue was diluted with water
(1000ml) and extracted with ethyl acetate. The combined organics were washed
with brine, dried (magnesium sulphate), filtered through celite and the solvent
evaporated to leave a red-brown oil/foam. This material was purified by column
chromatography on silica (1600g), eluting with DCM / ethyl acetate ((2:1 through to
1:1 and finally with 2:3). Evaporation of the solvents from the appropriate fractions
gave the desired compound as a pale pink-beige solid (42.1g). LC/MS; Rt 3.32min,
MH* 465. NMR,; [Ds-DMSO] &H 9.31,(1H, s), 7.97,(4H, d), 7.83,(2H, d), 7.80,(1H, br
s), 7.47, (1H, d), 7.38,(2H, d), 7.28,(1H, d), 7.11,(1H, br s), 6.80,(1H, d), 4.37,(1H, m),
2.31,(3H, s), 1.21,(6H, d) and ethyl acetate.
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Method 11:

2-Chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimid
in-4-amine (0.6mmol) was suspended in t-butanol (6ml). One sixth of this mixture
(~1ml) was treated with tris(dibenzylideneacetone)dipalladium (0) (5mol%, Aldrich),
2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl  (5mol%, Strem chemicals),
potassium carbonate (0.14mmol) and an amine (0.15mmol). The reaction was
allowed to heat at 80°C under reflux conditions overnight. The reaction was treated
with tris(dibenzylideneacetone)dipalladium (0) (5mol%, Aldrich) and
2-dicyclohexylphosphino-2’',4’,6'-triisopropyl  biphenyl (5mol%) and potassium
carbonate (0.14mmol) and stirred at 90°C for 16h. The reaction was diluted with ethyl
acetate (1ml), filtered through Celite and concentrated under a stream of nitrogen.
The reaction was redissolved in MeOH (1.5ml) and treated with sodium methoxide in
methanol (0.5M, 500ul) and stirred at 80°C under reflux conditions for 2h. The
reaction was concentrated under a stream of nitrogen, redissolved in ethyl acetate
(2ml) and washed with water (2ml). The organic phase was separated (hydrophobic
frit), concentrated and purified by MDAP.

The following examples were prepared using Method 11:

Amine LC/MS
LC/MS
Example Structure Name Reagent/ Rt .
. MH
Source (min)
N-methyl-N-[3-(
{4-[(2,2,2-trifluor | N-(3-amin
NN N oethyl)amino]-1 | ophenyl)-
209 . Q i H-pyrrolo[2,3-d] | N-methyla 271 379
T, L, v+ | pyrimidin-2-yl}a | cetamide/ |
' mino)phenyllac Merlin
etamide Synthesis
trifluoroacetate
5-amino-3
-dimeth
3,3-dimethyl-5-( | > dimethy
. [-1,3-dihyd
{4-[(2,2,2-trifluor .
. ro-2H-indo
oethyl)amino]-1
[-2-one /
QLO’*' y | rpyrrolol2.3-dl Y o t of
210 Yee T pyrimidin-2-yl}a 2.64 391
oL : ) the
! mino)-1,3-dihyd .
. Chemical
ro-2H-indol-2-o0 :
Society
ne .
. [Section]
trifluoroacetate c.
Organic
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(1971),
(5),
952-5.
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Intermediate 72
o

o) N
~N )J\/ \@/
2-[(3-Aminophenyl)oxy]-N-methylacetamide

A stirred solution of N-methyl-2-[(3-nitrophenyl)oxy]acetamide (3.92g) in ethanol
(100ml) was treated with palladium on carbon (5%wt, 700mg) and stirred under 1Atm.
of hydrogen for 1.5h. The reaction was filtered through a pad of Celite and
concentrated in vacuo to afford the title compound as a solid (3.12g, 93%). NMR;
[De-DMSO] 8H 7.92,(1H, bs), 6.90,(1H, t), 6.20-6.15,(2H, m), 6.08,(1H, dd), 5.10,(2H,
s), 2.63,(3H, d).
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Intermediate 73
N-Methyl-2-[(3-nitrophenyl)oxy]acetamide
O

02N\©/0\/U\N/
|
H

A solution of methylamine in methanol (2M, 80ml) was added dropwise to ethyl
[(3-nitrophenyl)oxy]acetate and stirred for 30min. The resultant solid was collected by
filtration and dried in vacuo to afford the title compound as a white crystalline solid
(3.928g). The filtrate was concentrated in vacuo and trituration with ether afforded a
second batch of the title compound as a very pale pink crystalline solid (900mg).
NMR; [Ds-DMSO] &H 8.16,(1H, s), 7.83,(1H, dd), 7.77,(1H, t), 7.60,(1H, t), 7.44,(1H,
dd), 4.64,(2H, s), 2.67,(3H, d).

Intermediate 74
Ethyl [(3-nitrophenyl)oxylacetate

0O
02N\©/O\)J\O/\

Ethyl bromoacetate (10.0ml) was added to a stirred suspension of potassium
carbonate (20.76g, 0.15mol) and 3-nitrophenol (10.45g) in DMF (65ml) under nitrogen
atmosphere. The reaction was heated to 70°C for 2h. The reaction was filtered and
concentrated in vacuo. The residue was treated with water (200ml) and extracted with
ethyl acetate (300ml). The combined extracts were dried (magnesium sulphate) and
concentrated in vacuo to afford the title compound as an orange oil (16.78g). NMR;
[CDCI;] 8H 7.89,(1H, dq), 7.73,(1H, t), 7.48,(1H, t), 7.28(1H, dq), 4.71(2H, s), 4.31,(q,
2H), 1.32,(3H, t).

Method 12:

2-lodo-5-methyl-N-(1-methylethyl)-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyri
midin-4-amine (0.8mmol) was taken up in DMF (8ml). One eighth of this mixture
(~1ml) was and treated with bis(dibenzylideneacetone) palladium (0) (10mol%,
Aldrich), 2-dicyclohexylphosphino-2'-(N,N-dimethylamino) biphenyl (15mol%, strem
chemicals), cesium carbonate (0.3mmol) and amine (0.2mmol) in DMF (1ml). The
reaction was heated at 80°C for 2h. The reaction was filtered through Celite,
concentrated (vacuum centrifuge) and the residue redissolved in methanol (1.5ml).
This solution was treated with 0.5M sodium methoxide in methanol (500pl) and stirred
at 80°C for 2h. The reaction was concentrated and purified using MDAP (3 runs).

The following examples were prepared using method 12:
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Amine LC/MS LC/MS
Example Structure Name Reagent/ Rt MH®
Source (min)
4
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Example 216
5-methyl-N’-(1-methyl-1H-indazol-6-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]
pyrimidine-2,4-diamine trifluoroacetate

F
FAtF
N
% NT
" /‘k)I\g
N N~ SN N
/
F o
F
F (0]

2-lodo-5-methyl-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]
pyrimidin-4-amine (0.8mmol) was taken up in DMF (8ml). One eighth of this mixture
(~1ml) was and treated with bis(dibenzylideneacetone) palladium (0) (10mol%,
Aldrich), 2-dicyclohexylphosphino-2’-(N,N-dimethylamino) biphenyl (15mol%, strem
chemicals), cesium carbonate (0.3mmol) and 1-methyl-1H-indazol-6-amine (0.2mmol,
Pharm Lab Product List) in DMF (1ml). The reaction was heated at 80°C for 2h. The
reaction was filtered through Celite, concentrated (vacuum centrifuge) and the residue
redissolved in methanol (1.5ml). This solution was treated with 0.5M sodium
methoxide in methanol (500ul) and stirred at 80°C for 2h. The reaction was
concentrated and purified using MDAP (3 runs). LC/MS; MH* 376, Rt 3.05min.
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Example 217
4-({4-[(1,1-dimethylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-N-meth
ylbenzamide trifluoroacetate

NS
/N N _~ /
F O N

o)

N-(1,1-Dimethylethyl)-2-iodo-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-
4-amine (0.8mmol) was dissolved in DMF (16ml). Bis(dibenzylideneacetone)
palladium (0) (10mol%, Aldrich), 2-dicyclohexylphosphino-2'-(N,N-dimethylamino)
bipheny!l (15moi%), cesium carbonate (0.3mmol) and 4-amino-N-methylbenzamide
(0.15mmol) were combined with an aliquot of this solution (2ml). The reaction was
heated at 80°C for 2h, allowed to cool, filtered through Celite and concentrated. The
reaction was dissolved in methanol (1.5ml), treated with sodium methoxide in
methanol (5M, 500ul), stirred at 70°C for 2h and left to stand at room temperature
overnight. The reaction was heated for a further 5h, concentrated and purified using
MDAP. The fractions containing product were evaporated to dryness to give title
compound (3mg). LC/MS; Rt 2.58min, MH" 339.

Intermediate 75
N-(1,1-Dimethylethyl)-2-iodo-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyri

midin-4-amine
X

Nl\ N\

~
I)\N N o
0=S"~

4-Chloro-2-iodo-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidine (1.15mmol)
was suspended in ethanol (10ml) and treated with tert-butylamine (5.8mmol) and
DIPEA (2.3mmol). The reaction was stirred at 80°C for 6.5h and then left to stand at
room temperature over the weekend. The reaction was treated with tert-butylamine
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(100u1) and heated at 80°C for 2h. The reaction was concentrated and purified by
chromatography on a silica cartridge (50g), eluting with an ethyl acetate / cyclohexane
gradient (0-100%) over 30mins. The fractions containing product were combined and
concentrated to give, after evaporation of the solvents, the title compound (0.4g).
LC/MS; Rt 4.01min, MH" 471.

Method 13:

N-(1,1-Dimethylethyl)-2-iodo-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-
4-amine (0.8mmol) was taken up in DMF (16ml). One eighth of this mixture (~2ml)
was treated with bis(dibenzylideneacetone) palladium (0) (10mol%, Aldrich),
2-dicyclohexylphosphino-2’-(N, N-dimethylamino) biphenyl (15mol%, Strem
chemicals), cesium carbonate (0.3mmol) and amine (0.15mmol). The reaction was
heated at 80°C for 2h and allowed to cool before being filtered through Celite and
concentrated. The reaction was taken up in MeOH (1.5ml) and treated with sodium
methoxide in methanol (0.5M, 500ul) and allowed to stir at 70°C for 2h and left to
stand at room temperature overnight. The reaction was then heated for a further 5h,
concentrated and purified by MDAP (x2).

The following examples were prepared using Method 13:

Amine / LC/MS LC/MS
Example Structure Name Rt .
Source . MH
(min)
1-methyl
N*-(1,1-dimethyl | oY
-1H-inda
ethyl)-N?-(1-met
\ N N _n : zol-6-am
N@/ | \‘I/) hyl-1H-indazol- ine /
218 Y 6-yl)-1H-pyrrolo | o~ | 285 336
e X [2.3-clpyrimidin | '
e-2,4-diamine
. Product
trifluoroacetate .
List.
N?-1,3-benzothi
. N 1,3-benz
| iazol-
QN@ nA~Z| 1-dimethylethyl) Ztg':;’:a
219 r N -1H-pyrrolo[2,3- / 2.91 339
F O T
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d]pynm |_ne 24 Fluoroch
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N*-(1,1-dimethyl | 1,3-dihy
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220 F o ! oxido-1,3-dihydr | nzothiop | 2.69 372
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Example 222

N,N-Dimethyl-4-({4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amin
o)benzenesulfonamide

N/—
|
~——N
AL
O——-?:O
N
7\
To a solution of

N,N-dimethyl-4-({4-[(1-methylethyl)amino}-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3
-d]pyrimidin-2-yl}Jamino)benzenesulfonamide (77mg) in THF (3ml) was added
tetrabutylammonium fluoride (1.0M solution in THF, 0.87ml). The resultant solution
was stood at room temperature for 16h then heated in a sealed vial first at 80°C for
30min, then at 100°C for 30min by microwave irradiation. The reaction was
concentrated in vacuo then partitioned between ethyl acetate (10ml) and saturated
aqueous sodium carbonate (5ml). The organic layer was washed with saturated
aqueous sodium carbonate (5ml), water (5ml) and concentrated in vacuo. The
residual foam was purified by MDAP and the fractions containing the product
combined and concentrated in vacuo to give the title compound as a cream solid
(35mg). LC/MS; Rt 2.94min, MH" 375.

Intermediate 76
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N,N-dimethyl-4-({4-[(1-methylethyl)amino]-7-[(4-methylphenyl)sulfonyl]-7 H-pyrr
olo[2,3-d]pyrimidin-2-yl}amino)benzenesulfonamide

L,

N™ YT
N
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: (e} (:
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v

To a stirred mixture of
2-chloro-N-(1-methylethyl)-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidin-4-
amine (80mg), 4-amino-N,N-dimethylbenzenesulfonamide (52.7mg), potassium
carbonate (42.4mg) and tris(dibenzylideneacetone)dipalladium (0) (20.1mg) in
t-butanol (3ml) at room temperature under nitrogen, was added
2-dicyclohexylphosphino-2’,4’,6'-triisopropyl biphenyl (15.6mg). The mixture was
heated at 120°C in a sealed vessel by microwave irradiation for 40min. The resultant
solution was partitioned between water (35ml) and ethyl acetate (15ml), the aqueous
phase extracted with ethyl acetate (15ml). The combined organic phases were
concentrated in vacuo. The residue was purified by chromatography on a silica
cartridge (50g), eluting with ethyl acetate / cyclohexane (1:4 then 1:2). The
appropriate fractions combined and concentrated in vacuo to give the title compound
as a clear gum (80mg). LC/MS; Rt 3.84min, MH* 529.

Example 223
N*-(1-methylethyl)-N*-phenyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

Y

N

N

|
N)\N/ N

To a solution of
N*-(1-methylethy!)-7-[(4-methylphenyl)sulfonyl]-N>-phenyl-7 H-pyrrolo[2,3-d]pyrimidine
-2,4-diamine (221mg) in THF (8ml) was added tetrabutylammonium fluoride (1.0M
solution in THF, 3.15ml). The mixture was stirred under nitrogen at room temperature
for 2h then heated 70°C for 17h. The reaction was concentrated in vacuo and the
residue partitioned between ethyl acetate (20ml) and aqueous sodium bicarbonate
(10ml). The organic layer was washed with aqueous sodium bicarbonate (10ml),
water (10ml) and concentrated in vacuo. The residue was purified by chromatography
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on a silica cartridge (20g), eluting with a gradient of methanol / DCM (0-15%) plus 1%
triethylamine over 30min. The fractions containing the product were combined and
concentrated in vacuo to give the title compound (100mg). LC/MS; Rt 2.91min, MH"
268.

Intermediate 77
N*-(1-methylethyl)-7-[(4-methylphenyl)sulfonyl]-N?-phenyl-7 H-pyrrolo[2,3-d]pyri
midine-2,4-diamine

N
N XYY X
A
N N _ ! _0
O -
To a stirred mixture of

2-chloro-N-(1-methylethyl)-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-4-
amine (250mg), aniline (0.075ml), potassium carbonate (133mg) and
tris(dibenzylideneacetone)dipalladium (0) (63mg) in t-butanol (10ml) at room
temperature under nitrogen, was added 2-dicyclohexylphosphino-2’,4’,6'-triisopropyl
biphenyl (49mg). The mixture was heated at 120°C by microwave irradiation for 40min.
The reaction was then treated with additional tris(dibenzylideneacetone)dipalladium
(0) (10mg) and 2-dicyclohexylphosphino-2’,4’,6'-triisopropy! biphenyl (10mg) and
heated at 120°C by microwave irradiation for 15min. The reaction was concentrated in
vacuo, the residue dissolved in methanol / DCM and adsorbed onto Florisil; before
being purified by chromatography on a silica cartridge (50g), eluting with an ethyl
acetate / cyclohexane gradient (0-50%) over 40min. The appropriate fractions were
combined and concentrated in vacuo to give the title compound as a brown solid
(223mg). LC/MS; Rt 3.84min, MH* 422.

Method 14:

2-Chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-ad] pyrimid
in-4-amine (2.4mmol) was taken up in t-butanol (48ml). One twenty-forth of this
solution (~2ml) was treated with tris(dibenzylideneacetone)dipalladium (0) (0.01mmol),
2-dicyclohexylphosphino-2’,4',6'-triisopropyl  biphenyl (0.01mmol), potassium
carbonate (0.3mmol) and amine (0.2mmol). The reaction was heated at 90°C under
reflux conditions for 16h. The reaction was diluted with ethyl acetate (1ml), filtered
through Celite and concentrated under a stream of nitrogen. The residue was
suspended in methanol (1.5ml) and treated with sodium methoxide in methanol (0.5M,
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500ul) and stirred at 80°C under reflux conditions for 2h. The reaction was
concentrated, the residue redissolved in ethyl acetate (1ml) and washed with water

(1ml).

The following samples were prepared using Method 14:

The organic phase was concentrated and purified by MDAP.

Amine LC/MS LC/MS
Example Structure Name Reagent/ Rt MH®
Source (min)
N?-(2-propyl-1-be
2-propyl-
nzofuran-5-yl)-N*- (2-propy
. ] , 1-benzofu
- _t (2,2,2-trifluoroeth ran-5-yh)a
224 o { yl)-1H-pyrrolo[2,3 , y 3.43 390
<1 0 o mine / Key
v -dpyrimidine-2,4- .
- Organics
diamine Lt
trifluoroacetate
Nz-[1-(1.-methylet f-(1-meth
] hyl)-1H-indazol-5- lethyl)-1
corlr | @22+t | 0
225 ~ 0 oroethyl)-1H-pyrr ) 2.86 | 390
J@L RN . ... | 5-amine/
\ A~ | olo[2,3-d]pyrimidi Zannan
ne-2,4-diamine
. Pharma
trifluoroacetate
N?-[1-(cyclopropyl
1- I
: methyl)-1H-ndaz | _ (Clﬁe‘:: r
pH T | oksyin-(2,2.2 I)?rH-in e
226 el ,)\Q rfluoroethyl)-1Hp | 7 | 2.00 | 402
yrrolo[2,3-d]pyrimi
. o e/ Zannan
dine-2,4-diamine
) Pharma
trifluoroacetate
-[3- Isul
N?-[3-(methylsulfo [3-(methy!
¢ nyl)phenyl]-N*-(2, sulfonyl)
ST 2,2-rifluoroethyl)- | ~~ - I]er:)i
227 N 1H-pyrrolo[2,3-d] :e 2.80 386
Q)'v v | pyrimidine-2,4-dia
\ . hydrochlor
mine ide / Acros
trifluoroacetate
N?-[4-(methylsulfo
nyl)phenyl]-N*-(2,
o i . -(methyl
o ‘—tF 2,2-trifluoroethyl)- ﬁlf(cr::lel)aynsi‘
228 o i 1H-pyrrolo[2,3-d] | "'oY 283 | 386
AQ\ 0 rimidine-2,4-dia | _ "¢/
v | pyrmidine=2, Peakdale
mine
trifluoroacetate
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2-[4-({4-[(2,2,2-trif
luoroethyl)amino]- ,
e b 1H-pyrrolo[2,3-d] jp(:e:;:;:
229 o "lN\ \ pyrimidin-2-yl}ami cetamide / 2.31 365
N ()NJ\( N no)pher-1yl]acetam Peakdale
ide
trifluoroacetate
2-[3-({4-[(2,2,2-trif
luoroethyl)amino]- | 2-(3-amin
fo F-Ftr 1H-pyrrolo[2,3-d] | ophenyl)a
230 e \ pyrimidin-2-yl}ami | cetamide / | 2.35 365
OJ\/QNJ\)NI} no)phenyllacetam | Chemstep
ide
trifluoroacetate
1-[3-({4-[(2,2,2-trif
. luoroethyl)amino]- | 1-(3-amin
Lo “t‘ 1H-pyrrolo[2,3-d] | ophenyl)m
231 ) e N"\ pyrimidin-2-yl}ami | ethanesulf | 2.48 401
°§?'\/©N)'\(~\ no)phenylJmethan | onamide /
esulfonamide Peakdale
trifluoroacetate
1-[4-({4-[(2,2,2-trif
luoroethyl)amino]- | 1-(4-amin
Lo F.JF[F 1H-pyrrolo[2,3-d] | ophenyl)m
232 o "\ pyrimidin-2-yl}ami | ethanesulf | 2.47 401
°¢s?©\N N')NI.> no)phenyllmethan | onamide /
esulfonamide Peakdale
trifluoroacetate
N2-[2-(1-methylet
. hyI)-4.- (m.ethyIO):y) 2-(1-meth
i, ‘t -6-qu1n9llnyl]-N -( ylethyl)-4-(
233 . % 2,2,2-trifluoroethyl | © o | 263 | 431
AN A | )-1H-pyrrolo[2,3-d N
o . | )-6-quinoli
- Jpyrimidine-2,4-di .
) namine
amine
trifluoroacetate
N?-6-quinoxalinyl-
jL N*-(2,2,2-trifluoro 6-quinoxal
234 L5 :tg_yclj])'1ﬂ'p.’c'j'fr°'?£ inamine / | 2.86 | 360
8 \NJ\NJ:I\..] 2-alpyrimiding Maybridge
,4-diamine
trifluoroacetate
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N2-(1,1-dioxido-2
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3-dihydro-1-benz o1 bler):z;
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240 [2,3-d]pyrimidin-2 2.76 338
. 20051151
-yl}amino)phenol
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trifluoroacetate
(salt)
Method 15:
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2-Chloro-7-[(4-methylphenyl)sulfonyf]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimid

in-4-amine (0.1mmol) was suspended in t-butanol (2ml), and treated with
tris(dibenzylideneacetone)dipalladium 0) (0.01mmol),
2-dicyclohexylphosphino-2’,4’,6'-triisopropyl  biphenyl (0.01mmol), potassium

carbonate (0.3mmol) and amine (0.15mmol). The reaction was heated at 90°C over
night, allowed to cool and then taken up in ethyl acetate and filtered through Celite.
The filtrate was concentrated, the residue suspended in methanol (1.5ml) and treated
with sodium methoxide in methanol (0.5M, 500ul) and heated at 70°C for 1.5h. The
reactions were concentrated and purified by MDAP.

The following examples were prepared using Method 15:

Amine LC/MS | LC/M
Example Structure Name Reagent/ Rt S
Source (min) | MH*
N2-4-pyridinyl-N*-
o thF (2,2,2-trifluoroeth 4-pyridina
241 TNy | Hpymoll23) By | 246 | 309
] : j\j \ | -dlpyrimidine-2,4- Aldrich
T diamine
trifluoroacetate
N2-3-pyridinyl-N*-
- ;J‘KF (2,2,2-trifluoroeth 3-pyridina
242 o Ny | WD-THpymrolof23 1 B 200 | 300
@ j‘u\\/ \, | -dlpyrimidine-2,4- Aldrich
NN diamine
trifluoroacetate
N2-5-pyrimidiny!-
i N*-(2,2,2-trifluoro .
AR 5-pyrimidi
243 ) B ethyl-1H-pyrrolol | - ine/ | 255 | 310
»"'/\J\NJN'\N/ J 2,3-d]p¥r|m!d|ne- Chemstep
2,4-diamine
trifluoroacetate
N-[5-({4-[(2,2,2-tri
, fluoroethyl)amino N-(5-amin
= T I-1H-pyrrolo[2,3- 0-3-pyridin
244 J\ LJLAL)\T\ d]pyrimidin-2-yl}a yhacetami 2.34 366
oW L mino)-3-pyridinyl] d
acetamide ©
trifluoroacetate
Method 16:
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A mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (40.5mg), the aniline (0.15mM), potassium carbonate (41.5mg),
2-dicyclohexylphosphino-2’,4’,6'-triisopropy! biphenyl (4.8mg) and
tris(dibenzylideneacetone)dipalladium (0) (9.2mg) in t-butanol (2.0ml) was stirred at
80°C under nitrogen overnight. The reaction was left to cool to room temperature
under nitrogen. The reaction was diluted with ethyl acetate (2ml) and filtered through
a Celite cartridge. The filtrate was evaporated and the residue treated with sodium
methoxide in methanol (0.5M, 2ml). The reaction was stirred at 80°C under nitrogen
for 2.25h. The solvent was evaporated and the residue purified by MDAP. The
appropriate fractions were combined and reduced to dryness to leave the desired
product.

The following examples were prepared using Method 16:

Aniline/ | LC/MS LC/MS
Example Structure Name Source MH* Rt
(min)
N?-phenyl-N*-(2
i 174 | ,2,2-trifluoroeth
245 F‘t: —l—{° yl)-1H-pyrrolof[2, [ Aniline / 308 292
@\ )NI\: N 3-d]pyrimidine-2 | Aldrich 9
NTNT N ,4-diamine
trifluoroacetate
4-methyl-6-({4-{
E o (2,2,2-trifluoroet | 6-Amino-4
JK X | hyl)amino]-1H-p | -methyl-2(
246 N o yrfollo[2,3-d]p)./r| 1H)—qumo| 289 265
{q |\/)~\ @ midin-2-yl}amin inone /
N 0)-2(1H)-quinoli | Fluoroche
none m
trifluoroacetate
7-({4-[(2,2,2-trifl
F‘H: ] uoroethyl)amino | _ .,
Fj—F ]-1H-pyrrolo[2,3 (1H)-quina
247 N -d]pyrimidin-2-yl ; 376 2.64
: zolinone /
Ngjij\ j:I A }an.1|no)-4.1(1H)-q Specs
N NN TN uinazolinone
trifluoroacetate
] _HO ] N?-(2-methyl-7- | 2-Methyl-7
° Fj—p quinolinyl)-N*-(2 | -quinolina
248 N ,2,2-trifluoroeth mine / 373 2.44
/@\ )N\\’| \, | y)-1H-pyrrolo[2, | Journal of
N NN N | 3-dlpyrimidine-2 | Medicinal
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,4-diamine Chemistry,
trifluoroacetate 20(11),
1528-31;
1977
N,N-dimethyl-4- 4-Amino-
i "Ro ({4-[(2,2,2—t.r|fluo N.N-dimet
L% r roethyl)amino}- hylbenzen
FjLF 1H-pyrrolo[2,3-
249 [ o N S esulfonam | 415 3.06
A ) )I\> d]pyrlmldln-Z-yI} ide /
J ) )\\Nl ) amlno)ben.zene MicroChe
sulfonamide mistry Ltd.
trifluoroacetate
N?-(2-methyl-6-
Foo . quinolinyl)-N*-(2 ,
ant | .22-tifluoroeth GmA;Th';Zj
250 i yl)-1H-pyrrolo[2, . 373 2.41
\f/\(j\ IS | 3-ajpyrimidine2 | "0/
X N/k\N N . Avocado
,4-diamine
trifluoroacetate
N?-[3-chloro-4-(
methyloxy)phen
F F_j_( yl]-N*-(2,2,2-trifl | 3-Chloro-4
051 | FAt: Fe uoroethyl)—1H—p -(met.r?ylox 379 318
OD\ j:l N yr'rcflo[2,3-d]F>yn y)anllfne/
o NN TN midine-2,4-diam Aldrich
ine
trifluoroacetate
Example 252

N2-(3-Methyl-1,2-benzisoxazol-6-yl)-N4-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]py
rimidine-2,4-diamine trifluoroacetate

F
Fj/F
N o
%

N~ X
N, )|\/ N FF
(0] N N N

N?-(3-methyl-1,2-benzisoxazol-6-yl)-7-[(4-methylphenyl)sulfonyl]-N*-(2,2,2-trifluoroeth
yl)-7H-pyrrolo[2,3-d]pyrimidine-2,4-diamine (33mg) was dissolved in methanol (2ml)
and sodium methoxide in methanol (0.5M, 2ml) added. The mixture was heated at
80°C under nitrogen for 90min. The reaction mixture was allowed to cool to room
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temperature and hydrochloric acid (2M, 650pl) added. The solvent was evaporated
under vacuum, the residue was dissolved in methanol and filtered through an
aminopropyl SPE cartridge (1g). The column was washed with methanol (30ml) and
the solvent evaporated under a stream of nitrogen. The residue was dissolved in
DMSO (2ml), filtered and the filtrate purified by MDAP. Evaporation of the solvent
from appropriate fractions left the title compound (12.2mg). LC/MS; Rt 3.19min, MH*
363.

Intermediate 78
N?-(3-methyl-1 ,2-benzisoxazol-6-yl)-7-[(4-methylphenyl)suIfonyl]-N‘-(2,2,2-triﬂuo
F

/Z
o7 N
>:z
\  /
=N

roethyl)-7H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

A mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimidi
n-4-amine (310mg), 3-methyl-1,2-benzisoxazol-6-amine (148mg, Chemstep Product
List), tris(dibenzylideneacetone)dipalladium (0) (281mg),
2-dicyclohexylphosphino-2’,4',6'-triisopropyl  biphenyl (219mg) and potassium
carbonate (68mg) in t-butanol (11ml) was heated at 150°C in a sealed vial by
microwave irradiation for 2h. The solvent was removed under vacuum, the residue
dissolved in methanol and filtered through an SCX-2 SPE cartridge (20g). The column
was washed with methanol and the product eluted with 2M ammonia in methanol. The
basic fractions were concentrated in vacuo and the residue dried in vacuo overnight.
The residue was adsorbed onto Florisil and purified by chromatography on a silica
column (20g), eluting with an ethyl acetate / cyclohexane gradient (0-100%) over
30min. After evaporation of the solvents in vacuo, the residual oil was dissolved in
methanol and eluted through an aminopropyl SPE (1g). The column was washed with
methanol and the solvent was evaporated under vacuum to yield the desired product
(33mg, purity 66%). LC/MS; Rt 3.79min, MH" 517.

Example 253

N-(1-methylethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-
2-yl}amino)benzamide
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.
F—tF
0] N
}NJ\Q NI
N/kN/ N
The

4-({7-[(4-methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7 H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzoic acid (60mg), TBTU (42mg) and DIPEA (0.062ml) in DMF
(0.75ml) were stirred at room temperature in a stoppered flask. After 30min
isopropylamine (0.101ml) was added and the reaction stirred for 1h. The reaction was
reduced to dryness in vacuo and the residue azeotroped with methanol. The residue,
dissolved in methanol, was applied to a pre-conditioned SCX-2 cartridge (5g), which
was washed with methanol and the product eluted with 2N ammonia in methanol. The
basic fraction was reduced to dryness, the residue dissolved in water (0.5ml) and
methanol (1.5ml) and potassium carbonate (41mg) added. The mixture was stirred at
85°C for 6h. Potassium carbonate (30mg) was added and the reaction stirred at 85°C
for a further 15h. The reaction was filtered, the solid washed with water and ether and
dried in vacuo, to give the title compound as an off-white solid (17mg). LC/MS; MH*
393, Rt 3.03min.

Intermediate 79
4-({7-[(4-methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7H-pyrrolo[2,3-d]
pyrimidin-2-yl}amino)benzoic acid

The 1,1-dimethylethyl
4-({7-[(4-methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7 H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzoate (150mg), in DCM (6ml) was treated with TFA (1ml) and
stirred at room temperature for 1.75h. The volatiles were evaporated under vacuum
and the residual solid dissolved in ethyl acetate (25ml). The solution was washed with
water (2x 25ml) and dried (hydrophobic frit). Evaporation of the solvent left the title
compound as a green solid (130mg). LC/MS; MH" 506, Rt 3.72min.
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Intermediate 80

1,1-dimethylethyl
4-({7-[(4-methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7H-pyrrolo[2,3-d]
pyrimidin-2-yl}amino)benzoate

F

F‘tF
0] N
%"k@ P
=
NN N
_s=0
O/

A mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (200mg), 2-dicyclohexylphosphino-2’,4’,6'-triisopropyl biphenyl (11.8mg),
tris(dibenzylideneacetone)dipalladium (0) (45.2mg), potassium carbonate (95.6mg)
and tert-butyl 4-aminobenzoate (114.5mg, Fluka) in t-butanol (5ml) was degassed.
The vessel was sealed and irradiated at 120°C for 3h in a microwave. The reaction
mixture was reduced to dryness and the residue suspended in ethyl acetate. The
suspension was applied to a SCX-2 cartridge (10g, pre-conditioned with methanol
followed by ethyl acetate) and eluted with ethyl acetate, methanol and 2N ammonia in
methanol. The ammonia fraction was concentrated, redissolved in methanol and
adsorbed onto Florisil. This was purified by chromatography on a silica cartridge
(100g), eluting with an ethyl acetate / cyclohexane gradient (0-50%). The appropriate
fractions were combined, reduced to dryness and azeotroped with ether to give the
titte compound as a yellow solid (150mg). LC/MS; MH" 562, Rt 4.00min.

Example 254

N-(2-methylpropytl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin
-2-yl}amino)benzamide

F
F—tF
O N
AN
Y\N/k@ )Nl\ ) \
NTONT N
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The
4-({7-[(4-methylphenyl)sulfonyl]-4-[(2,2,2-triflucroethyl)amino]-7 H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzoic acid (60mg), TBTU (42mg) and DIPEA (0.062ml) in DMF
(0.75ml) were stirred at room temperature in a stoppered flask. After 30min
isobutylamine (0.117ml) was added and the mixture stirred for 1h. The solvent was
evaporated under vacuum and the residue azeotroped with methanol. The residue in
methanol was applied to a pre-conditioned SCX-2 cartridge (5g), the cartridge
washed with methanol and the product eluted with 2N ammonia in methanol. The
basic fraction was reduced to dryness and the residue dissolved in water (0.5ml) and
methanol (1.5ml). Potassium carbonate (69mg) was added and the mixture stirred at
85°C for 7h. The mixture was filtered and the solid washed with water and ether. The
washes were repeated and the ether fractions were combined with the solid and
reduced to dryness. The residual solid was dissolved in warm methanol and applied
to a SCX-2 cartridge (5g, pre-conditioned with methanol). The cartridge was washed
with methanol and the product eluted with 2N ammonia in methanol solution. The
ammonia fraction was reduced to dryness to leave the title compound as a white solid
(23.2mg). LC/MS; MH* 407, Rt 3.09min.

Example 255
N-ethyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino
)benzamide

F

F‘tF
N

N N7

I
N/I\N/ N

N-Ethyl-4-({7-[(4-methylphenyl)sulfonyi]-4-[(2,2,2-trifluoroethyl)amino]-7H-pyrrolo[2,3-
dpyrimidin-2-yl}amino)benzamide (306mg) and potassium carbonate (794mg) in
methanol (10ml) and water (5ml) were stirred at 85°C for 2.5h. The reaction was
allowed to cool to ambient temperature and the solvents evaporated under vacuum.
The solid was suspended in methanol, filtered and the filtrate applied to an SCX-2
cartridge (20g, pre-conditioned with methanol). The cartridge was washed with
methanol the product eluted with 2N ammonia in methanol. The ammonia fractions
were combined and reduced to dryness. The residual solid was dissolved in methanol
and adsorbed onto Florisil. This material was purified by chromatography on a silica
cartridge (50g), eluting with a DCM / methanol gradient (0-25%) over 30min. A
precipitate formed in one of the eluted fractions, this was isolated by filtration and
washed with DCM. After drying in vacuo, this yielded the title compound as a white /
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pink solid (12mg). LC/MS; MH" 379, Rt 2.8 1min.

Intermediate 81
N-Ethyl-4-({7-[(4-methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7H-pyrro
lo[2,3-d]pyrimidin-2-yl}amino)benzamide

The

2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (350mg), 2-dicyclohexylphosphino-2’,4’,6'-triisopropyl biphenyl (21mg),
tris(dibenzylideneacetone)dipalladium (0) (48mg), potassium carbonate (167mg) and
4-(ethylcarbamyl)aniline (170mg) in t-butanol (12ml) were heated at 80°C under
nitrogen for ~18h. The reaction was removed from the heat source and the contents
transferred to a microwave vessel. The mixture was degassed with nitrogen and
further tris(dibenzylideneacetone)dipalladium (0) (48mg) was added. The mixture was
heated in a sealed vessel by microwave irradiation at 105°C for 2h. The reaction
mixture was degassed with nitrogen and heated in the microwave again at 105°C for
1.5h. The reaction mixture was evaporated under vacuum and the residue suspended
in ethyl acetate. The suspension was filtered through Celite, the filtrate was
adsorbed onto Florisil and purified by chromatography on a silica cartridge (100g),
eluting with an ethyl acetate / cyclohexane gradient (0-100%) over 60min. The
appropriate fractions were combined and the solvents removed by evaporation to give
the title compound as a yellow oil (306mg). LC/MS; MH" 533, Rt 3.61min

Method 17:

2-Chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimid
in-4-amine (995mg) was suspended in t-butanol (48ml). An aliquot (2ml) of this
mixture was treated with tris(dibenzylideneacetone)dipalladium (0) (0.01mmol),
2-dicyclohexylphosphino-2',4’,6'-triisopropyl  biphenyl (0.01mmol), potassium
carbonate (0.3mmol) and an amine (0.2mmol). The reaction was heated at 90°C over
the weekend, allowed to cool and the solvent evaporated under a stream of nitrogen.
Then residue was suspended in ethyl acetate (2ml) and filtered through Celite. The
filtrate was concentrated, suspended in methanol (1.5ml) and treated with sodium
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methoxide in methanol (0.5M, 500ul) and heated at 70°C for 2.5h. The reaction was
concentrated and purified using MDAP.

The following examples were prepared using Method 17:

Example Structure Name Amine / LC/MS | LC/MS
Source Rt MH"
(min)

N-[3-({4-[(2,2,
2-trifluoroethyl
Yamino]-1H-py | N-(3-aminop

e ‘t rrolo[2,3-d]pyri | henyl)aceta
256 J\ Q "»JY\S midin-2-yl}ami mide 2.52 365
o no)phenyllace | hydrochlorid
tamide e / Acros
trifluoroacetat
e
N2-[3-(4-pyridi
nyl)phenyl]-N*
-(2,2,2-trifluor
v, ‘F: oethyl)-1H-pyr | 3-(4-pyridiny
257 / u,)jﬁ rolo[2,3-d]pyri laniline / 2.62 385
77 | midine-2,4-dia | Maybridge
mine
trifluoroacetat
e

Example 258
6-({4-[(2,2,2-Trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-2H-1,4

-benzoxazin-3(4H)-one trifluoroacetate
F

T
0,

F @]

6-Amino-2H-1,4-benzoxazin-3(4H)-one (32.8mg, ABCR) was added to a mixture of
2-chloro-N-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidin-4-amine (25mgq),
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tris(dibenzylideneacetone)dipalladium 0) (9.2mg),
2-dicyclohexylphosphino-2',4',6'-triisopropyl biphenyl (7.1mg), potassium carbonate
(27.6mg), in t-butanol (1.5ml). The reaction was heated by microwave irradiation at
120°C for 40min in a sealed vial. The reaction mixture was diluted with ethanol and
filtered through a plug of Celite. The solvent was evaporated under a stream of
nitrogen and the residue was purified by MDAP, to give after evaporation of the
solvents, the title compound (10.0mg). LC/MS ; Rt 2.73min, MH" 379.

Intermediate 82
2-chloro-N-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidin-4-amine

2-Chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimid
in-4-amine (6.1g) was treated with aqueous sodium hydroxide (2N, 80ml) and
t-butanol (80ml) and the suspension stirred at 50°C for 4h. The reaction was allowed
to cool to room temperature overnight before heating at 60°C for 6h. The reaction
was concentrated in vacuo to ~80ml, neutralized with hydrochloric acid (2N) and
extracted with ethyl acetate (2x 80ml). The combined organic extracts were dried
(hydrophobic frit) and reduced to dryness in vacuo, to give the title compound as a
cream solid (3.76g). LC/MS; Rt 2.89min, MH" 251.

Example 259
4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-2-(trifl
uoromethyl)benzamide trifluoroacetate

F
F o F F
F =+
F O
o) N
N N\\
F iﬁ?
N N N
Fe

2-Chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimid
in-4-amine (2.4mmol) was taken up in t-butanol (48ml). An aliquot (2ml) of this mixture
was treated with tris(dibenzylideneacetone)dipalladium (0) (0.01mmol),
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2-dicyclohexylphosphino-2',4’,6'-triisopropyl  biphenyl (0.01mmol), potassium
carbonate (0.3mmol) and 4-amino-2-(trifluoromethyl)benzamide (0.2mmol) and
allowed to stir at 90°C overnight. The reaction was diluted with ethyl acetate (2m!) and
filtered through Celite. The filtrate was concentrated and the residue treated with
methanol (1.5ml) and sodium methoxide in methanol (0.5M, 500ul) and heated at
70°C for 2h. The reaction was diluted with water (1.5ml), a precipitate formed which
was isolated by filtration and purified using MDAP. The fractions containing product
were concentrated to give title compound (0.0115g). LC/MS; Rt 2.85min, MH"
418.94.

Intermediate 83
4-amino-2-(trifluoromethyl)benzamide

FF

4-Amino-2-(trifluoromethyl)benzoic acid (825mg, Matrix Scientific) in DMF (8.0ml) was
treated with HATU (1.68g) and DIPEA (2.10ml) and the mixture stirred under nitrogen
for 15min. Agueous ammonia solution (16ml) was added and the reaction stirred at
room temperature overnight. The volatiles were evaporated in vacuo and the
residue azeotroped with DCM. The residue was dissolved in methanol, adsorbed
onto Florisil and applied to a silica cartridge (100g). The cartridge was eluted with a
methanol / DCM (0-30%) + 1% triethylamine gradient. Appropriate fractions were
combined and reduced to dryness. The resulting solid was washed with DCM and
the solid isolated by filtration to give the tile compound as a white solid (611mg).
LC/MS; MH* 205, Rt 0.96min.

Example 260
4-({4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoic

>

N™ XY X
M A—n
N N

acid©

Ethyl

4-({4-[(1-methylethyl)amino]-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidin-2
-yl}amino)benzoate (130mg) was dissolved in a solution of sodium methoxide in
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methanol (0.5M, 5ml) and the reaction heated at 80°C under nitrogen for ~2h. The
reaction was allowed to cool to room temperature, aqueous sodium hydroxide
solution (2N, 2ml) added and the reaction stirred at ambient temperature for ~3h.
The reaction was left in a freezer overnight and then stirred for a further ~4h at room
temperature. The reaction was diluted with water (total volume ~20ml), and
neutralised with glacial acetic acid. The resulting precipitate was isolated by filtration,
washed with water and sucked dry on the sinter. The solid was dissolved in acetone,
the solution filtered and the product precipitated by addition of water. The precipitate
was filtered off, washed with water and sucked dry on the sinter to give the desired
product as a yellow solid (42mg). LC/MS; MH" 311.97, Rt 2.57min.

Intermediate 84

Ethyl
4-({4-[(1-methylethyl)amino]-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d] pyri
midin-2-yl}amino)benzoate

2-Chloro-N-(1-methylethyl)-7-[(4-methylphenyl)sulfonyl}-7H-pyrrolof2,3-d]pyrimidin-4-
amine (182mg), ethyl 4-aminobenzoate (99mg),
tris(dibenzylideneacetone)dipalladium (0) (23mg),
2-dicyclohexylphosphino-2',4’,6'-triisopropyl  biphenyl (11.8mg) and potassium
carbonate (103.7mg) were mixed in t-butanol (8ml), the mixture degassed and then
heated at 90°C under nitrogen for ~20h. The reaction was allowed to cool, diluted
with ethyl acetate and adsorbed onto silica. The silica was applied to a silica
cartridge (10g) and the cartridge eluted with an ethyl acetate / cyclohexane gradient
(0-100%). The product fractions were reduced to dryness, adsorbed onto silica and
applied to a silica cartridge (10g). The cartridge was eluted with an ethyl acetate /
cyclohexane gradient (0-40%). The appropriate fractions were reduced to dryness in
vacuo, the residue dissolved in methano! and filtered through an SCX-2 SPE (1g)
washing the cartridge with further methanol. The combined filtrate and washings
were concentrated in vacuo to give the title compound as a yellow glassy solid.
NMR; [De-DMSO] 6H 9.52,(1H, s), 8.03,(2H, d), 7.97,(2H, d), 7.87,(2H, d), 7.53,(1H,
d), 7.38,(2H, d), 7.30,(1H, m), 6.82,(1H, m), 4.40-4.34,(1H, m), 4.28,(2H, q), 2.32,(3H,
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s), 1.32,(3H, t), 1.21,(6H, d).

Example 261
N-ethyl-N-methyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2
-yl}amino)benzamide

F
0 N/X
£ F
/\T)J\©\ NZ | A
SN
A mixture of
4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoic acid
(35.1mg) and TBTU (35.3mg) in DMF (0.5ml) was treated with DIPEA (0.053ml) and
the mixture was stired vigorously at room temperature for 30min.
N-Ethylmethylamine (0.086ml) was added and the mixture stirred for 1.25h. DIPEA
(0.026ml) and TBTU (15.0mg) were added and the mixture was stirred for 30min.
N-Ethylmethylamine (0.042ml) was then added and the mixture stirred for a further
1.25h. The solvent was evaporated under vacuum, the residue dissolved in a small
amount of methanol and applied to an SCX-2 cartridge (1g, pre-conditioned with
methanol). The cartridge was eluted with methanol, then with 2M ammonia in
methanol. The appropriate fractions were collected and the solvent evaporated under
vacuum. The residue was further purified by MDAP to give, after the appropriate

fractions were combined and the solvent evaporated under vacuum, the title
compound (12mg). LC/MS; Rt 2.76min, MH* 393.

Example 262

2-fluoro-N-propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-
2-yl}amino)benzamide
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A stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-triflucroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), 4-amino-2-fluoro-N-propylbenzamide (58mg) and potassium
carbonate (48.4mg) in t-butanol (4.5ml) under nitrogen, was treated with
2-dicyclohexylphosphino-2’,4’,6'-triisopropy! biphenyl (17.9mg) and
tris(dibenzylideneacetone)dipalladium (0) (22.9mg) were added and the stirred
mixture was heated in a sealed tube in a microwave at 120°C for 1h. The mixture was
cooled to room temperature and was partitioned between water (30ml) and ethyl
acetate (30ml). The aqueous phase was extracted with ethyl acetate (30ml) and the
solvent was evaporated from the combined organics in vacuo. The residue was
treated with a solution of sodium methoxide in methanol (0.5M, 5ml) and the mixture
heated at 80°C under nitrogen for 30min. The mixture was cooled to room
temperature and the methanol was evaporated in vacuo. Water (30ml) was added
and the mixture was extracted with ethyl acetate (2x 25ml). The combined organic
phases were reduced to dryness in vacuo. The residue was purified by MDAP, the
appropriate fractions were combined and the solvent evaporated in vacuo to leave the
title compound as a white solid (58mg). LC/MS; Rt 3.13min, MH" 411.

Intermediate 85
4-amino-2-fluoro-N-propylbenzamide
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4-Amino-2-fluorobenzoic acid (300mg, Apin Chemicals Ltd.) was added to a stirred
solution of PyBOP (1.08g), propylamine (561mg) and DIPEA (3.24ml) in DMF (15ml)
at room temperature under nitrogen and the mixture was stirred overnight. The
solvent was evaporated in vacuo, the residual gum was dissolved in the minimum
amount of chloroform / methanol (4:1) and filtered through to an aminopropyl cartridge
(50g). The cartridge was washed with chloroform / methanol (4:1) and the solvent
evaporated from the combined filtrate and washings. The residue was dissolved in the
minimum quantity of DCM, absorbed onto a silica cartridge and purified by
chromatography, eluting with an ethyl acetate / cyclohexane gradient (0-100%) over
1h.  Combination of the appropriate fractions and evaporation of the solvent in
vacuo gave the title compound (296mg). LC/MS; Rt 2.22min, MH" 197.

Example 263
2-Chloro-N-propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1 H-pyrrolo[2,3-d]pyrimidin-
2-yl}amino)benzamide

A stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), 4-amino-2-chloro-N-propylbenzamide (65mg) and potassium
carbonate (48.4mg) in t-butanol (4.5ml) under nitrogen, was treated with
2-dicyclohexylphosphino-2’,4',6'-triisopropyl biphenyl (17.9mg) and
tris(dibenzylideneacetone)dipalladium (0) (22.9mg) were added and the stirred
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mixture was heated in a sealed tube in a microwave at 120°C for 1h. The mixture was
cooled to room temperature and was partitioned between water (30mi) and ethyl
acetate (30ml). The aqueous phase was extracted with ethyl acetate (30ml) and the
solvent was evaporated from the combined organics in vacuo. The residue was
purified by chromatography on a silica cartridge (50g) eluting with an ethyl acetate /
cyclohexane gradient (0-100%) over 1h. After combination of the appropriate
fractions and evaporation of the solvent in vacuo, the residue was treated with a
solution of sodium methoxide in methano! (0.5M, Sml) and the mixture heated at 80°C
under nitrogen for 30min. The mixture was cooled to room temperature and the
methanol was evaporated in vacuo. Water (30ml) was added and the mixture was
extracted with ethyl acetate (2x 25ml). The combined organic phases were reduced to
dryness in vacuo. The residue was purified by MDAP, the appropriate fractions
combined and the solvent evaporated in vacuo to leave the title compound as a white
solid (6mg). LC/MS Rt 3.04min, MH" 426.8.

Intermediate 86

4-Amino-2-chloro-N-propylbenzamide
N

Cl

)

4-Amino-2-chlorobenzoic acid (300mg, Aldrich) was added to a stirred solution of
PyBOP (1.0g), propylamine (517mg) and DIPEA (3.0ml) in DMF (15ml) at room
temperature under nitrogen and the mixture was stirred overnight. The solvent was
evaporated in vacuo, the residual gum was dissolved in the minimum amount of
chloroform / methanol (4:1) and filtered through to an aminopropyl cartridge (50g).
The cartridge was washed with chloroform / methanol (4:1) and the solvent
evaporated from the combined filtrate and washings. The residue was dissolved in the
minimum quantity of DCM, absorbed onto a silica cartridge and purified by
chromatography, eluting with an ethyl acetate / cyclohexane gradient (0-100%) over
1h. Combination of the appropriate fractions and evaporation of the solvent in
vacuo gave the title compound (356mg). LC/MS: Rt 2.19min, MH" 213.

Example 264

2-Fluoro-N-(2-methylpropyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]
pyrimidin-2-yl}amino)benzamide
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A stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl}-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), 4-amino-2-fluoro-N-(2-methylpropyl)benzamide (63mg) and
potassium carbonate (48mg) in t-butanol (4.5ml) was treated with
2-dicyclohexylphosphino-2',4',6’-triisopropyl biphenyl (18mg) and
tris(dibenzylideneacetone)dipalladium (0) (23mg) and the stirred mixture was heated
in a sealed tube in a microwave at 120°C for 1h. The mixture was cooled to room
temperature and was partitioned between water (30ml) and ethyl acetate (30ml). The
aqueous phase was extracted with ethyl acetate (30ml) and the solvent was
evaporated from the combined organics in vacuo. The residue was treated with a
solution of sodium methoxide in methanol (0.5M, 5ml) and the mixture heated at 80°C
under nitrogen for 30min. The mixture was cooled to room temperature and the
methanol was evaporated in vacuo. Water (30ml) was added and the mixture was
extracted with ethyl acetate (2x 25ml). The combined organic phases were reduced to
dryness in vacuo. The residue was purified by MDAP, the appropriate fractions
combined and the solvent evaporated in vacuo to leave the title compound as a white
solid (60mg). LC/MS; Rt 3.27min, MH* 424.9.

Intermediate 87
4-Amino-2-fluoro-N-(2-methylpropyl)benzamide

N

Kr
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4-Amino-2-fluorobenzoic acid (300mg, Apin) was added to a stirred solution of PyBOP
(1.11g), isobutylamine (707mg) and DIPEA (3.3ml) in DMF (15ml) at room
temperature under nitrogen and the mixture was stirred overnight. The solvent was
evaporated in vacuo, the resulting gum was dissolved in the minimum amount of DCM
and absorbed onto an aminopropyl SPE (50g). The cartridge was eluted with an ethyl
acetate / cyclohexane gradient (0-100%) over 30min, combination of the appropriate
fractions and evaporation of the solvent left the title compound (353mg). LC/MS; Rt
2.50min, MH* 210.9.

Example 265
N2-[4-(1-Piperidinylcarbonyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]py
rimidine-2,4-diamine

Fe F

A
speNes

A mixture of 4-(1-piperidinylcarbonyl)aniline (100mg, Fluorochem),
2-chloro-7-[(4-methyiphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimidi
n-4-amine (165mg), potassium carbonate (79mg),
2-dicyclohexylphosphino-2',4’,6’-triisopropyl biphenyl (9.8mg) and
tris(dibenzylideneacetone)dipalladium (0) (22.5mg) in t-butanol (2.5ml) was heated in
a sealed vial by microwave irradiation at 120°C for 1h. The mixture was cooled to
room temperature and the solvent was evaporated under vacuum. The residue was
dissolved in a small amount of methanol and applied to an SCX-2 cartridge (5g,
pre-conditioned with methanol). The cartridge was washed with methanol and the
product eluted with 2M ammonia in methanol. The appropriate fractions were
collected and the solvent evaporated under vacuum. The residue was dissolved in a
small amount of methanol, adsorbed onto Florisil and purified by chromatography on
a silica cartridge (70g) eluting with an ethyl acetate / cyclohexane gradient (0-100%)
over 60min. After combination of the appropriate fractions and evaporation of the
solvent under vacuum, the residue was dissolved in a small amount of ether and the
solvent was evaporated under vacuum to leave a white solid (194mg).

The solid was treated with potassium carbonate (340mg), methanol (2ml) and water
(1ml) and the mixture was heated at 80°C overnight. Aqueous sodium hydroxide
solution (2M, 1ml) was added and heating to 80°C continued for a further 4.5h. The
mixture was cooled to room temperature and was partitioned between ethyl acetate
and water. The aqueous phase was extracted with ethyl acetate (3x 20ml). The
organic phases were combined and the solvent evaporated under vacuum. Sodium
methoxide in methanol (0.5M, 3ml) was added to the residue and this stirred mixture
was heated at 80°C for 3h. The solvent was evaporated under vacuum, the residue
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dissolved in the minimum amount of methanol and the solution applied to an SCX-2
cartridge (10g, pre-conditioned with methanol). The cartridge was washed with
methanol and the product eluted with 2M ammonia in methanol. The appropriate
fractions were combined and the solvent was evaporated under vacuum. The residue
was purified by MDAP to give, after the appropriate fractions were combined and the
solvent evaporated under vacuum, the title compound (14mg). LC/MS; Rt 2.96min,
MH* 419,

Example 266
N-[4-(1-pyrrolidinylcarbonyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]p

yrimidine-2,4-diamine
F F
F

-

N)\N/ N
A stirred mixture of 4-(1-pyrrolidinylcarbonyl)aniline (56.4mg),
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]}pyrimidi
n-4-amine (100mg), potassium carbonate (48mg),
2-dicyclohexylphosphino-2’,4’,6'-triisopropyl biphenyl (6mg) and
tris(dibenzylideneacetone)dipalladium (0) (14mg) in t-butanol (2.5ml) was heated in a
sealed vial by microwave irradiation at 120°C for 1h. The mixture was cooled to room
temperature and potassium carbonate (24mg),
2-dicyclohexylphosphino-2’,4’,6'-triisopropyl biphenyl (3mg) and
tris(dibenzylideneacetone)dipalladium (0) (7mg) were added. The stirred mixture was
then heated in a sealed vial by microwave irradiation at 120°C for 1h. The mixture was
cooled to room temperature and applied to an SCX-2 cartridge (20g). The cartridge
was washed with ethyl acetate, and the product eluted with 2M ammonia in methanol.
The appropriate fractions were combined and the solvent evaporated under vacuum.
The residue was suspended with IPA (3ml), treated with aqueous sodium hydroxide
solution (2M, 3ml) and the mixture was heated at 60°C overnight. The solvent was
evaporated under vacuum, the residue dissolved in ethyl acetate and washed twice
with hydrochloric acid. The organic phase was reduced to dryness in vacuo. The
residue was purified by MDAP, the appropriate fractions combined and the solvent
evaporated under vacuum, to give the title compound (17mg). LC/MS; Rt 2.83min,
MH* 405.

Intermediate 88
4-(1-pyrrolidinylcarbonyl)aniline
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0]
N
A solution of 1-[(4-nitrophenyl)carbonyl]pyrrolidine (500mg) in ethanol (30ml) was
hydrogenated (1Atm.) over palladium on carbon (5%, 50mg) overnight. The mixture
was filtered through Celite, and the catalyst washed twice with ethanol. The solvent

was evaporated under vacuum to give the title compound as a white solid (402mg).
LC/MS; Rt 1.86min, MH* 191.

Intermediate 89

0
I
o™
[
o

A mixture of 4-nitrobenzoyl chloride (750mg) in DCM (50ml) was treated with
pyrrolidine (1.66ml) and the mixture was stirred at room temperature under nitrogen
for 5h. Hydrochloric acid (1M, 50ml) was added and the mixture was stirred vigorously
for 20min. The layers were separated and the organic phase washed with sodium
hydrogen carbonate solution (50ml), then water and reduced to dryness under
vacuum to give the title compound (500mg). LC/MS; Rt 2.54min, MH* 221.

1-[(4-nitrophenyl)carbonyl]pyrrolidine

Example 267
N-[4-(1 -azetidinylcarbonyl)phenyl]-N‘-(2,2,2-trif|uoroethyl)-1 H-pyrrolo[2,3-d]pyr
imidine-2,4-diamine

Fo F

A
0,0

A stirred mixture of 4-(1-azetidinylcarbonyl)aniline (562.2mgq),
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2, 3-d]pyrimidi
n-4-amine (100mg), potassium carbonate (47.8mgq),
2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (6mg) and
tris(dibenzylideneacetone)dipalladium (0) (13.6mg) in in t-butanol (2.5ml) was heated
in a sealed vial by microwave irradiation at 120°C for 1h. The mixture was cooled to
room temperature and applied to an SCX-2 SPE cartridge (20g). The cartridge was
washed with methanol, ethyl acetate, and the product eluted with 2M ammonia in
methanol. The basic fractions were collected and the solvent evaporated under
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vacuum. The residue was suspended in IPA (3ml) and treated with aqueous sodium
hydroxide solution (2M, 3ml) and the mixture was heated at 60°C overnight. The
solvent was evaporated under reduced pressure. DCM was added to the residue and
the insoluble material was isolated by filtration. The solid was dissolved in methanol
(30ml) and the solvent was evaporated under vacuum. The residue was dissolved in
chloroform, the solution applied to an aminopropyl SPE (10g) and eluted with
chloroform, ethyl acetate and methanol. The chloroform fractions were combined and
the solvent evaporated under vacuum. The residue was purified by MDAP to give,
after the appropriate fractions were combined and the solvent evaporated under
vacuum, the title compound (6mg). LC/MS; Rt 2.73min, MH* 391.

Intermediate 90
4-(1-Azetidinylcarbonyl)aniline

Ch

o)

A solution of 1-[(4-nitrophenyl)carbonyl]azetidine (463mg) in ethanol (30ml) was
hydrogenated over palladium on carbon (46.3mg) overnight. The mixture was filtered
through a Celite pad which was washed twice with ethanol. The solvent was
evaporated under vacuum to give the tite compound as a yellow solid. (340mg).
LC/MS; Rt 1.72min, MH" 177.

Intermediate 91

1-[(4-Nitrophenyl)carbonyl]azetidine

O\ #°

C/N o

A mixture of 4-nitrobenzoyl chloride (750mg) and potassium carbonate (607mg) in
DCM (50ml) was treated with azetidine (0.408ml) and the mixture was stirred at room
temperature under nitrogen for 4h 20min. Potassium carbonate (606mg) and
azetidine (0.408ml) were added and the mixture was stirred at room temperature for a
further 40min. Water (50ml) was added and the mixture was stirred vigorously for
15min. The layers were allowed to separate and the organic phase was isolated
(hydrophobic frit). The solvent was evaporated under vacuum to give the title
compound as a yellow solid (463mg). LC/MS; Rt 2.41min, MH" 207.

Example 268
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2-Fluoro-N-methyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-
2-yl}amino)benzamide

0o N

4-Amino-2-fluorobenzoic acid (600mg, Apin) was added to a stirred solution of PyBOP
(2.21g), methylamine hydrochloride (1.306g) and DIPEA (10.11ml) in DMF (30ml) at
room temperature under nitrogen and the mixture was stirred overnight. The solvent
was evaporated in vacuo to leave a gum, which was triturated with DCM (15ml) and
filtered. The filtrate was applied to an aminopropyl SPE cartridge (70g) and the
material was purified by chromatography. Elution with an ethyl acetate / cyclohexane
gradient (0-100%) over 30min gave, after combination of the appropriate fractions and
evaporation of the solvent in vacuo, two batches of material: batch 1 as an oily yellow
solid (756mg) and batch 2 as an oily white solid (262mg). The latter was triturated with
diethyl ether (5ml) and filtered under reduced pressure to give a white solid (145mg).
A portion of this solid (140mg) was mixed with
2-chloro-7-[(4-methyiphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), potassium carbonate (48mg) and t-butanol (4.5ml) and degassed
with nitrogen for 10min. 2-Dicyclohexylphosphino-2',4’,6’-triisopropy! biphenyl (18mg)
and tris(dibenzylideneacetone)dipalladium (0) (23mg) were added and the stirred
mixture was heated in a sealed vial by microwave irradiation at 120°C for 1h. The
mixture was cooled to room temperature and was partitioned between phosphate
buffer solution (pH6.5, 15ml) and ethyl acetate (15ml). The aqueous phase was
extracted with ethyl acetate (15ml), the combined organic phases were dried (sodium
sulphate) and the solvent was removed by evaporation in vacuo to give a brown oil
(ca. 300mg). This oil was treated with sodium methoxide solution in methanol (0.5M,
5.0ml) and the mixture was stirred under nitrogen and heated to 50°C for 1.5h. The
mixture was cooled to room temperature and the solvent was removed by evaporation
in vacuo. The residue was triturated with water (20ml) and filtered. The solid was
purified by MDAP, appropriate fractions combined and the solvent removed by
evaporation in vacuo to give the title compound as a white solid (35mg). LC/MS; Rt
2.83min, MH" 383.
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Example 269
2-chloro-N-(2-methylpropyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]
pyrimidin-2-yl}amino)benzamide

A stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), 4-amino-2-chloro-N-(2-methylpropyl)benzamide (68mg) and
potassium carbonate (48.4mg) in t-butanol (4.5ml) was treated with
2-dicyclohexylphosphino-2’,4’,6'-triisopropyl biphenyl (17.9mg) and
tris(dibenzylideneacetone)dipalladium (0) (22.9mg) and the stirred mixture was
heated in a sealed vial in a microwave at 120°C for 1h. The mixture was cooled to
room temperature and was partitioned between water (30ml) and ethyl acetate (30ml).
The aqueous phase was extracted with ethyl acetate (30ml) and the solvent was
evaporated from the combined organics in vacuo. The residue was purified by MDAP,
the appropriate fractions combined and reduced to dryness. The residue was
treated with a solution of sodium methoxide in methanol (0.5M) and the mixture
heated at 80°C under nitrogen for 2h. The mixture was cooled and the methanol was
evaporated in vacuo. Water (30ml) was added and the mixture was extracted with
ethyl acetate (2x 25ml). The combined organic phases were reduced to dryness in
vacuo. The residue was purified by chromatography on a silica cartridge eluting with a
gradient of (50% Methanol in DCM + 1% triethylamine) / cyclohexane (0-100%).
After evaporation of the solvent from appropriate fractions, the residue was further
purified by MDAP. Appropriate fractions combined and the solvent evaporated to
leave the title compound as a white solid. LC/MS; Rt 3.20min, MH* 441.

Intermediate 92
4-Amino-2-chloro-N-(2-methylpropyl)benzamide
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4-Amino-2-flucrobenzoic acid (300mg, Apin) was added to a stirred solution of PyBOP
(1.0g), isobutylamine (639mg) and DIPEA (2.26g) in DMF (15ml) at room temperature
under nitrogen and the mixture was stirred overnight. The solvent was evaporated in
vacuo, the resulting gum was dissolved in the minimum amount of DCM and
absorbed onto an aminopropyl SPE (50g). The cartridge was eluted with an ethyl
acetate / cyclohexane gradient (0-100%) over 30min, combination of the appropriate
fractions and evaporation of the solvent left the title compound (357mg). LC/MS; Rt
2.48min, MH* 227.

Example 270
2-chloro-N-methyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-
2-yl}amino)benzamide

F
F‘tF
N
I
X
N~ N7 N
Cl
o N/
A stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl}-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), 4-amino-2-chloro-N-methylbenzamide (92mg) and
potassium carbonate (48.4mg) in t-butanol (4.5ml) was treated with
2-dicyclohexylphosphino-2’,4’,6’-triisopropyl biphenyl (17.9mg) and

tris(dibenzylideneacetone)dipalladium (0) (22.9mg) and the stirred mixture was
heated in a sealed vial by microwave irradiation at 120°C for 1h. The mixture was
cooled to room temperature and partitioned between water (30ml) and ethyl acetate
(30ml). The aqueous phase was extracted with ethyl acetate (30ml), and the solvent
was evaporated from the combined organic phases in vacuo. The residue was treated
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with a solution of sodium methoxide in methanol (0.5M, 5ml) and the mixture heated
at 80°C under nitrogen for 30min. The mixture was cooled to room temperature and
the methanol was evaporated in vacuo. Water (30ml) was added and the mixture was
extracted with ethyl acetate (2x 25ml). The solvent was removed from the combined
organic phases by evaporation in vacuo. The residue was purified by MDAP,
appropriate fractions were combined and the solvent removed by evaporation in
vacuo to give the title compound as a white solid (11mg). LC/MS; Rt 2.79min, MH"
399.

Intermediate 93

4-amino-2-chloro-N-methylbenzamide
N

Cl

4-Amino-2-chlorobenzoic acid (300mg, Aldrich) was added to a stirred solution of
PyBOP (1.0g), methylamine hydrochloride (590mg) and DIPEA (3.0ml) in DMF (15ml)
at room temperature and the mixture was stirred overnight. The solvent was
evaporated in vacuo, the resulting gum was dissolved in the minimum amount of
chloroform / methanol (4:1), filtered through an aminopropy! cartridge (50g) and the
cartridge eluted with DCM / methanol (4:1). Combination of the appropriate fractions
and evaporation of the solvent in vacuo gave a residue which was further purified by
chromatography on silica (50g), eluting with ethyl acetate / cyclohexane gradient
(0-100%) over 1h. Combination of the appropriate fractions and evaporation of the
solvent in vacuo, left the title compound (269mg). LC/MS; Rt 1.40min, MH" 185.

Example 271

Formic
acid-N?-[4-(1,3-oxazol-5-yl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyri
midine-2,4-diamine (1:1)

E
Fj—-F

/0 N
NO AN
O'k N)l\N/ N
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A solution of
7-[(4-methylphenyl)sulfonyl]-N?-[4-(1,3-oxazol-5-yl)phenyl]-N*-(2,2,2-trifluoroethyl)-7H
-pyrrolo[2,3-ad]pyrimidine-2,4-diamine (35mg) in THF (5ml) under nitrogen was treated
with potassium trimethylsilanolate (34mg) and the mixture was stirred at 20°C for 2h.
The mixture was then heated at 70°C (oil bath temperature) for 2h, cooled to room
temperature and partitioned between ethyl acetate (10ml) and phosphate buffer
solution (pH6.5, 10ml). The organic phase was dried (sodium sulphate) and the
solvent evaporated in vacuo. The brown residue was purified by MDAP, the
appropriate fractions were combined and the solvent removed by evaporation in
vacuo to give the title compound as a straw coloured solid (7mg). LC/MS; Rt
2.96min, MH* 375.

Intermediate 94
7-[(4-Methylphenyl)sulfonyl]-N*-[4-(1,3-0xazol-5-yl)phenyl]-N*-(2,2,2-trifluoroeth
yl)-7H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

F
Fj;F
//\O N
N
—=
AN
)Nl\ - \
NTONT N o
<
07
A stirred mixture of

2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), 4-(1,3-oxazol-5-yl)aniline (47.5mg, Maybridge) and potassium
carbonate (48mg) in t-butanol (4.5ml) and degassed with nitrogen for 10min.
2-dicyclohexylphosphino-2’,4’,6'-triisopropyl biphenyl (18mg) and
tris(dibenzylideneacetone)dipalladium (0) (23mg) were added and the stirred mixture
was heated in a sealed vial by a microwave irradiation at 120°C for 1h. The mixture
was cooled to room temperature and was partitioned between water (20ml) and ethyl
acetate (20ml). The organic phase was dried (sodium sulphate) and the solvent was
removed by evaporation in vacuo. The residue was purified by chromatography on a
silica cartridge (20g) eluting with a gradient of (50% methanol in DCM + 1%
triethylamine) / cyclohexane (0-100%). The solvent was evaporated from
appropriate fractions and the residue further purified by MDAP. The appropriate
fractions were combined and the solvent removed by evaporation in vacuo to give the
titte compound as a straw coloured solid (35mg). LC/MS; Rt 3.66min, MH* 529.
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Example 272
N,N-Dimethyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}
amino)benzamide

F
F—EF
N
N N™ N N\
| |
—
AL A

The
N,N-dimethyl-4-({7-[(4-methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7 H-pyrrol
0[2,3-d]pyrimidin-2-yl}amino)benzamide (114mg) in IPA (3ml) was treated with
aqueous sodium hydroxide (2N, 0.64ml) and heated at 80°C for 6h. The temperature
was lowered to 70°C and the reaction stirred overnight. The reaction mixture was
cooled to room temperature after 22h of heating and the solvents evaporated under
vacuum. The residue was suspended in ethyl acetate and applied to an SCX-2
cartridge (5g, pre-conditioned with methanol and ethyl acetate). The cartridge was
washed with ethyl acetate, methanol and the product eluted with 2N ammonia in
methanol. The solvent was evaporated from the ammonia fraction, and the residual oil
was dissolved in methanol and adsorbed onto Florisil. This material was purified by
chromatography on a silica cartridge (20g), eluting with a gradient of ethyl acetate /
methanol (1:1) in cyclohexane (10-100%). The appropriate fractions were combined
and the solvents evaporated to leave a brown solid. Trituration with ether and drying
under nitrogen gave the title compound as a yellow/brown solid (37.2mg). LC/MS;
MH* 379, Rt 2.64min.

Intermediate 95

N,N-dimethyl-4-({7-[(4-methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7H-
pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide
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F
F—tF
0 N
~
N NT N\
| |
—
A N

2-Chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimid
in-4-amine (117mg), 4-(N,N-dimethylcarbamoyl)aniline (67mg, Apollo Scientific Ltd),
tris(dibenzylideneacetone)dipalladium (0) (16mg),
2-dicyclohexylphosphino-2',4’,6'-triisopropyl  biphenyl (6.9mg) and potassium
carbonate (55.9mg) in t-butanol (2ml) was irradiated at 120°C in a sealed vessel by
microwave for 1h. The reaction mixture was diluted with ethyl acetate and filtered
through a pad of Celite. The filtrate was applied to an SCX-2 cartridge (5g,
pre-conditioned with methanol and ethyl acetate. The cartridge was washed with ethyl
acetate, methanol and the product eluted with 2N ammonia in methanol solution. The
ammonia fraction was reduced to dryness under vacuum and adsorbed onto Florisil
from methanol. This was purified by chromatography on a silica cartridge (20g),
eluting with an ethyl acetate / cyclohexane gradient (25-100%). Appropriate fractions
were combined, the solvents evaporated and azeotroped with ether to obtain the title
compound as a glassy solid (114mg). LC/MS; MH" 533, Rt 3.41min.

Method 18:

A stirred mixture of 2-chloro-N-(1-methylethyl)-1H-pyrrolo[2,3-d]pyrimidin-4-amine
(21mg), potassium carbonate (19mg), tris(dibenzylideneacetone)dipalladium (0)
(9mg), 2-dicyclohexylphosphino-2',4',6'-triisopropy! biphenyl (7mg) and the amine
(1.2 eq) in t-butanol (2ml) was heated at 90°C for 16h. The reaction was diluted with
ethanol and filtered through a pad of Celite. The Celite was washed with ethanol and
the solvent was evaporated from combined washings. The residue was purified by
MDAP and the solvents evaporated from the appropriate fractions to give the desired
compound.

The following compounds were prepared using Method 18:

Amine / LC/MS | LC/MS

E
xample Structure Name Source Rt (min) | MH'
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273

formic acid -
3-({4-[(1-meth
ylethyl)amino]
-1H-pyrrolo[2,
3-d]pyrimidin-
2-yl}amino)be
nzonitrile

(1:1)

3-Aminobenzo
nitrile /
Avocado

2.90

293

274

formic acid -
N-[5-({4-[(1-m
ethylethyl)ami
noj-1H-pyrrol
o[2,3-d]pyrimi
din-2-yl}amin

N-(5-Amino-2-
pyridinyl)aceta
mide / Aldrich

2.30

326

0)-2-pyridinyl]
acetamide

(1:1)

N?-(4-fluorop
henyl)-N*-(1-
methylethyl)-
1H-pyrrolo[2,
3-d)pyrimidin
F e-2,4-diamine

4-Fluoroaniline
[ Acros

275 N7 N 2.80 286

Example 276
N-(2,2,2-trifluoroethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimi

din-2-yl}amino)benzamide
F

Fj—p
X\)K@*\ \

A stired mixture of 4-amino-N-(2,2,2-trifluoroethyl)benzamide  (64.7mg),
2-chloro-7-{(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), potassium carbonate (47.8mg),
2-dicyclohexylphosphino-2',4’,6’-triisopropyl biphenyl (5.9mg) and
tris(dibenzylideneacetone)dipalladium (0) (13.6mg) in in t-butanol (2.5ml) was heated
in a sealed vial by microwave irradiation at 120°C for 1h. The mixture was cooled to
room temperature and applied to an SCX-2 SPE cartridge (20g). The cartridge was
washed with methanol and the product eluted with 2M ammonia in methanol. The
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ammoniacal fractions were collected and the solvent evaporated under vacuum. The
residue was treated with IPA (3ml) and aqueous sodium hydroxide solution (2M, 3ml)
and the mixture was heated at 60°C overnight. The solvent was evaporated under
reduced pressure, the residue was dissolved in methanol and the solution was
applied to an SCX-2 cartridge (20g). The cartridge was washed with methanol and
the product eluted with a solution of 2M ammonia in methanol. The basic fractions
were combined and the solvent evaporated under vacuum. The residue was purified
by MDAP to give, after the appropriate fractions were combined and the solvent
evaporated under vacuum, the tite compound (60mg). LC/MS; Rt 2.99min, MH"

432.86.
N
F
F\7<:\ ;ii
F N 0]

A solution of 4-nitro-N-(2,2,2-trifluoroethyl)benzamide (550mg) in ethanol (30ml) was
hydrogenated (1Atm.) over palladium on carbon (10%, 56mg) overnight. The mixture
was filtered through a Celite pad and the residue washed with ethanol. The filtrate
was refiltered through Celite and the Celite washed with ethanol. The solvent was
evaporated from the combined filtrate and washings under vacuum to give the title
compound as a white solid (290mg). LC/MS; Rt 1.91min, MH" 219.

Intermediate 96

4-Amino-N-(2,2,2-trifluoroethyl)benzamide

Intermediate 97
4-Nitro-N-(2,2,2-trifluoroethyl)benzamide

ON
N
)

o)

A mixture of 4-nitrobenzoyl chloride (750mg) and potassium carbonate (606.6mg) in
DCM (40ml) was treated with 2,2,2-trifluoroethylamine (0.482ml) and the mixture was
stired at room temperature under nitrogen for 2h 40min. Potassium carbonate
(606mg) and 2,2,2-trifluoroethylamine (0.482ml) were added and the mixture was
stirred at room temperature for a further 1.5h. Water (40ml) was added and the
mixture was stirred vigorously for 15min. The layers were allowed to separate, the
organic phase isolated (hydrophobic frit) and the solvent evaporated under vacuum to
give the title compound as a white solid (650mg). LC/MS: Rt 2.63min, [M-H] 247.

Example 277
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2-Fluoro-N-(1-methylethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1 H-pyrrolo[2,3-d]p
yrimidin-2-yl}Jamino)benzamide

A stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2, 3-d]pyrimidi
n-4-amine (100mg), 4-amino-2-fluoro-N-(1-methylethyl)benzamide (58.9mg)
and potassium carbonate (48mg) in t-butanol (4.5ml) under nitrogen was treated with
2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (17.9mg) and
tris(dibenzylideneacetone)dipalladium (0) (22.9mg) were added and the stirred
mixture was heated in a sealed vial by microwave irradiation at 120°C for 1h. The
mixture was cooled to room temperature, partitioned between water (30ml) and ethyl
acetate (30ml) and the aqueous phase further extracted with ethyl acetate (30ml). The
solvent was removed from the combined organic phases by evaporation in vacuo.
The residue was treated with a solution of sodium methoxide in methanol (0.5M, 5ml)
and the mixture heated at 80°C under nitrogen for 1h. The mixture was cooled to
room temperature and the methanol was evaporated. Water (30ml) was added to the
residue and the mixture was extracted with ethyl acetate (2x 25ml). The solvent was
evaporated from the combined organic phases in vacuo. The residue was purified by
MDAP, the appropriate fractions were combined and the solvent removed by
evaporation in vacuo to give the title compound (62mg). LC/MS; Rt 3.13min, MH*
411.

Intermediate 98
4-Amino-2-fluoro-N-(1-methylethyl)benzamide

A

4-Amino-2-fluorobenzoic acid (300mg, Apin), PyBOP (1.1g), isopropylamine
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(0.822ml) and DIPEA (2.497g) were mixed in DMF (15ml) at room temperature under
nitrogen and the mixture stirred overnight. The solvent was evaporated in vacuo, the
residual gum was dissolved in the minimum amount of DCM and was absorbed onto
an aminopropyl cartridge (50g) and the material was purified by chromatography,
eluting with ethyl acetate / cyclohexane (0-100%) over 30min. Combination of the
appropriate fractions and evaporation of the solvent in vacuo, gave the title compound
(345mg). LC/MS; Rt 2.22min, MH" 197.

Example 278
2-fluoro-N-(2,2,2-trifluoroethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3
-d]pyrimidin-2-yl}amino)benzamide

A stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), 4-amino-2-fluoro-N-(2,2,2-trifluoroethyl)benzamide (70.9mg) and
potassium carbonate (48mg) in t-butanol (4.5ml) under nitrogen was treated with
- 2-dicyclohexylphosphino-2',4’,6’-triisopropyl biphenyl (17.9mg) and
tris(dibenzylideneacetone)dipalladium (0) (22.9mg) and the stirred mixture was
heated in a sealed vial by microwave irradiation at 120°C for 1h. The mixture was
cooled to room temperature, partitioned between water (30ml) and ethyl acetate
(30ml) and the aqueous phase further extracted with ethyl acetate (30ml). The solvent
was removed from the combined organic phases by evaporation in vacuo. The
residue was treated with a solution of sodium methoxide in methanol (0.5M, 5ml) and
the mixture heated at 80°C under nitrogen for 1h. The mixture was cooled to room
temperature and the methanol was evaporated. Water (30ml) was added to the
residue and the mixture was extracted with ethyl acetate (2x 25ml). The solvent was
evaporated from the combined organic phases in vacuo. The residue was purified by
MDAP, the appropriate fractions were combined and the solvent removed by
evaporation in vacuo to give the title compound (45mg). LC/MS; Rt 3.21min, MH*
451.
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Intermediate 99
4-Amino-2-fluoro-N-(2,2,2-trifluoroethyl)benzamide

4-Amino-2-fluorobenzoic acid (300mg) (Apin), PyBOP (1.1g), trifluoroethylamine
(0.768ml) and DIPEA (2.497g) were mixed in DMF (15ml) at room temperature under
nitrogen and the mixture was stirred overnight. The solvent was evaporated in vacuo,
the residual gum was dissolved in the minimum amount of DCM and was absorbed
onto an aminopropyl cartridge (50g) and the material was purified by chromatography,
eluting with ethyl acetate / cyclohexane (0-100%) over 30min. Combination of the
appropriate fractions and evaporation of the solvent in vacuo, gave the title compound
(423mg). LC/MS; Rt 2.32min, MH" 237.

Example 279
N-Ethyl-2-fluoro-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-
yl}amino)benzamide '

A stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), 4-amino-N-ethyl-2-fluorobenzamide (54.7mg) and potassium
carbonate (48mg) in t-butanol (4.5ml) under nitrogen was treated with
2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (17.9mg) and
tris(dibenzylideneacetone)dipalladium (0) (22.9mg) were added and the stirred
mixture was heated in a sealed vial by microwave irradiation at 120°C for 1h. The
mixture was cooled to room temperature, partitioned between water (30ml) and ethy!
acetate (30ml) and the aqueous phase further extracted with ethyl acetate (30ml). The
solvent was removed from the combined organic phases by evaporation in vacuo.
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The residue was treated with a solution of sodium methoxide in methanol (0.5M, 5mi)
and the mixture heated at 80°C under nitrogen for 1h. The mixture was cooled to
room temperature and the methanol was evaporated. Water (30ml) was added to the
residue and the mixture was extracted with ethyl acetate (2x 25ml). The solvent was
evaporated from the combined organic phases in vacuo. The residue was purified by
MDAP, the appropriate fractions were combined and the solvent removed by
evaporation in vacuo to give the title compound (62mg). LC/MS; Rt 2.99min, MH"
397.

Intermediate 100

4-amino-N-ethyl-2-fluorobenzamide
O]

N

4-Amino-2-fluorobenzoic acid (300mg, Apin), PyBOP (1.1g), ethylamine hydrochloride
(787mg) and DIPEA (3.746g) were mixed in DMF (15ml) at room temperature under
nitrogen and the mixture was stirred overnight. The solvent was evaporated in vacuo,
the residual gum was dissolved in the minimum amount of DCM and was absorbed
onto an aminopropyl cartridge (50g) and the material was purified by chromatography,
eluting with ethyl acetate / cyclohexane (0-100%) over 30min. Combination of the
appropriate fractions and evaporation of the solvent in vacuo, gave the title compound
(267mg). LC/MS; Rt 1.92min, MH* 183.

Example 280
N-(cyclopropylmethyl)-4-({4-[(2,2,2-trifluoroethyl)amino}-1H-pyrrolo[2,3-d]pyrim
idin-2-yl}amino)benzamide

F

FAtF
O N
DL
~

NT N7 N
2-Chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimid
in-4-amine  (100mg),  4-amino-N-(cyclopropylmethyl)benzamide  hydrochloride
(62.8mg) tris(dibenzylideneacetone)dipalladium (0) (13.6mg),
2-dicyclohexylphosphino-2',4’,6'-triisopropyl  biphenyl (5.9mg) and potassium
carbonate (91.8mg) in t-butanol (1.5ml) was stirred and irradiated at 120°C in a
sealed vessel in a microwave for 1h. The mixture was heated for a further 1h at 150°C.
Tris(dibenzylideneacetone)dipalladium (0) (7mg) and potassium carbonate (17mg)
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were added to the reaction. The vessel was sealed and the mixture heated at 150°C
for 45min in the microwave. The reaction mixture was diluted with ethyl acetate (2ml)
and filtered through Celite. The filtrate was applied to an SCX-2 cartridge (5g,
pre-conditioned with methanol and ethyl acetate). The cartridge was washed with
ethyl acetate, methanol and the product eluted with 2N ammonia in methanol solution.
The ammonia fraction was reduced to dryness under reduced pressure and the
residue dissolved in IPA (1.5ml). The solution was treated with aqueous sodium
hydroxide (2N, 1ml) and the mixture stirred at 80°C for 16h. The solvents were
evaporated under a stream of nitrogen and the residue suspended in methanol. The
suspension was applied to an SCX-2 cartridge (2g, pre-conditioned with methanol).
The solid retained on top of the cartridge was dried under nitrogen to obtain the title
compound as an off-white solid (33mg). LC/MS; MH" 405, Rt 2.89min.

Intermediate 101
4-amino-N-(cyclopropylmethyl)benzamide hydrochloride

O

N

Ny

HCI

N-(Cyclopropylmethyl)-4-nitrobenzamide (23.8g) was dissolved in ethanol and
hydrogenated over palladium on carbon (10%, 1.8g). The reaction was filtered, the
ethanol evaporated in vacuo and the residual gum partitioned between ethyl acetate
and sodium bicarbonate solution. The organic phase was reduced to dryness in vacuo
and hydrochloric acid in dioxane (4N) added. The white solid was isolated by filtration,
washed with ether and dried in vacuo to obtain the title compound (15.5g).

NMR; [De-DMSO] 6H 9-8,(3H, bm), 7.81,(2H, d), 7.11,(2H, d), 3.12,(2H, m), 1.01,(1H,
m), 0.42,(2H, m), 0.22 (2H, m).

Intermediate 102

N-(cyclopropylmethyl)-4-nitrobenzamide
O

N/\7
O\‘
N
1l
0

4-Nitrobenzoyl chloride (20g, Aldrich) was dissolved in DCM (500ml) and
triethylamine (16.5ml) added. Cyclopropanemethylamine (21ml, Aldrich) was added
(exothermic) and the reaction stirred at room temperature under nitrogen overnight.
The volatiles were evaporated and the residue dried in vacuo to give the title
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compound. LC/MS; MH" 221, Rt 2.70min.

Example 281
N?-{4-[(4-Methyl-1-piperazinyl)carbonyl]phenyl}-N*-(2,2,2-trifluoroethyl)-1H-pyrr
olo[2,3-d]pyrimidine-2,4-diamine

F

O
jeaeBes

2-Chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimid
in-4-amine (100mg), 1-(4-aminobenzoyl)-4-methylpiperazine (65.1mg, Butt Park Ltd),
tris(dibenzylideneacetone)dipalladium (0) (13.6mg),
2-dicyclohexylphosphino-2',4',6'-triisopropyl  biphenyl (5.9mg) and potassium
carbonate (47.8mg) in t-butanol (1.5ml) was stirred and irradiated at 120°C in a
sealed vessel by microwave for 1h. The mixture was heated for a further 30min at
150°C. The reaction mixture was diluted with ethyl acetate (2ml) and filtered through
Celite. The filtrate was applied to an SCX-2 cartridge (5g, pre-conditioned with
methanol and ethyl acetate). The cartridge was washed with ethyl acetate, methanol
and the product eluted with 2N ammonia in methanol solution. The ammonia fraction
was reduced to dryness in vacuo and the residue dissolved in IPA (1.5ml). The
solution was treated with aqueous sodium hydroxide (2N, 1ml) and stirred at 80°C for
16h. The solvents were evaporated under a stream of nitrogen and the residue
suspended in methanol. The suspension was applied to an SCX-2 cartridge (2g,
pre-conditioned with methanol). The product was eluted in the methanol wash which
was concentrated under vacuum. The residue was purified on MDAP and the
appropriate fractions combined and evaporated. The sample was adsorbed from
methanol onto Florisil and applied to a silica cartridge (20g). This was eluted with a
gradient of ethyl acetate / methanol (1:1) in cyclohexane (10-100%). Appro'priate
fractions were combined, the solvents evaporated to obtain the title compound.
LC/MS; MH* 434, Rt 2.03min.

Example 282

[4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)phenyl
Jacetic acid
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F
F
N/\\(
~ O
N N N
Ethyl

[4-({7-[(4-methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7H-pyrrolo[2,3-d]pyrim
idin-2-yl}amino)phenyllacetate (~200mg) was suspended in ethanol (2.5ml) and
aqueous sodium hydroxide (2N, 2.5ml) added to the mixture. The reaction was
heated at 80°C for ~1h, the solution allowed to cool, acidified to pH5 with glacial
acetic acid and diluted with water. The resulting precipitate was isolated by filtration,
washed with water, ether (<5ml) and ethyl acetate (<5ml) to leave the residual khaki
solid as the desired product (120mg). LC/MS; MH* 366, Rt 2.56min.

Intermediate 103

Ethyl
[4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)phenyl
]acetate

F
F
N
74 I SN F e
N 49L\ O
o/ N N
g
N
O

2-Chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimid
in-4-amine  (202mg), ethyl (4-aminophenyl)acetate = (108mg, Avocado),
tris(dibenzylideneacetone)dipalladium (28mg),
2-dicyclohexylphosphino-2’,4’,6'-triisopropyl  biphenyl (12mg) and potassium
carbonate (90mg) were mixed in t-butanol (5ml), the mixture degassed and heated at
100°C under nitrogen overnight. The cooled reaction was diluted with ethyl acetate
and applied to an SCX-2 SPE (10g). The cartridge was washed with ethyl acetate
and methanol and the product eluted with 0.880 ammonia / methanol. The
combined ethyl acetate and methanol washes were filtered through to a second
SCX-2 SPE (10g) and product eluted with 0.880 ammonia / methanol. The basic
fractions from both columns were reduced to dryness in vacuo, the residue was
dissolved in ethyl acetate and filtered through a silica cartridge (1g). The eluent was
reduced to dryness in vacuo and the residue triturated with ethyl acetate / 40-60 petrol
/ ether to leave after filtration the desired product as a cream solid (~200mg).
LC/MS; MH* 548, Rt 3.72min.
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Example 283
N-[3-fluoro-4-(4-morpholinylcarbonyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrol
o[2,3-d]pyrimidine-2,4-diamine

F
FTF
N
e
N A\

ow/\

O

A stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl}-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine  (100mg), 3-fluoro-4-(4-morpholinylcarbonyl)aniline  (67.2mg) and
potassium carbonate (48mg) in t-butanol (5ml), under nitrogen, was treated with
2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (18mg) and
tris(dibenzylideneacetone)dipalladium (0) (23mg) and the stirred mixture heated in a
sealed vial by microwave irradiation at 120°C for 1h. The cooled reaction mixture was
partitioned between water (20ml) and ethyl acetate (20ml). The aqueous phase was
extracted with ethyl acetate (20ml) and the solvent from the combined organic phases
evaporated in vacuo. The residue was treated with a solution of sodium methoxide in
methanol (0.5M, 6ml) and the mixture heated at 80°C under nitrogen for 1h. The
methanol was evaporated from the cooled mixture in vacuo and water (30mi) added
to the residue. The mixture was extracted with ethyl acetate (2x 30ml), the solvent
from the combined organic phases was removed by evaporation in vacuo. The
residue was purified by MDAP, appropriate fractions were combined and the solvent
removed by evaporation to give the title compound (52mg). LC/MS; Rt 2.80min, MH*
439.

Intermediate 104
3-fluoro-4-(4-morpholinylcarbonyl)aniline
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4-Amino-2-fluorobenzoic acid (300mg, Apin), PyBOP (1.1g), morpholine (0.85ml) and
DIPEA (3.37ml) were mixed in DMF (15ml) and stirred at room temperature under
nitrogen. The solvent was evaporated in vacuo, the residual gum was dissolved in the
minimum amount of DCM and was absorbed onto an aminopropyl cartridge (50g) and
the material was purified by chromatography, eluting with ethyl acetate / cyclohexane
(0-100%) over 30min. Combination of the appropriate fractions and evaporation of the
solvent in vacuo, gave the title compound (403mg). LC/MS; Rt 1.79min, MH" 225.

Example 284
N-[3-Fluoro-4-(1-pyrrolidinylcarbonyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrol
o[2,3-d]pyrimidine-2,4-diamine

A stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), 3-fluoro-4-(1-pyrrolidinylcarbonyl)aniline (62.5mg) and potassium
carbonate (48mg) in t-butanol (5ml), under nitrogen, was treated with
2-dicyclohexylphosphino-2',4',6'-triisopropyl biphenyl (18mg) and
tris(dibenzylideneacetone)dipalladium (0) (23mg) and the stirred mixture heated in a
sealed vial by microwave irradiation at 120°C for 1h. The cooled reaction mixture was
partitioned between water (20ml) and ethyl acetate (20ml). The aqueous phase was
extracted with ethyl acetate (20ml) and the solvent from the combined organic phases
evaporated in vacuo. The residue was treated with a solution of sodium methoxide in
methanol (0.5M, 6ml) and the mixture heated at 80°C under nitrogen for 1h. The
methanol was evaporated from the cooled mixture in vacuo and water (30ml) added
to the residue. The mixture was extracted with ethyl acetate (2x 30ml), the solvent
from the combined organic phases was removed by evaporation in vacuo. The
residue was purified by MDAP, appropriate fractions were combined and the solvent
removed by evaporation to give the title compound as a white solid (62.9mg).
LC/MS; Rt 2.95min, MH" 423.
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Intermediate 105
3-fluoro-4-(1-pyrrolidinylcarbonyl)aniline

0]

F N
4-Amino-2-fluorobenzoic acid (300mg, Apin) was added to a stirred solution of PyBOP
(1.1g), pyrrolidine (0.81ml) and DIPEA (3.37ml) were mixed in DMF (15ml) and stirred
at room temperature under nitrogen. The solvent was evaporated in vacuo, the
residual gum was dissolved in the minimum amount of DCM and was absorbed onto
an aminopropyl cartridge (50g) and the material was purified by chromatography,
eluting with ethyl acetate / cyclohexane (0-100%) over 30min. Combination of the

appropriate fractions and evaporation of the solvent in vacuo, gave the title compound
(379mg). LC/MS; Rt 2.10min, MH* 209.

Example 285
N-propyl-2-[4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yi}a
mino)phenyl]acetamide

F
F
N/ﬁ/
N F N
N N N ©

Diethylisopropylamine (52ul) was added to a solution of
[4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)phenyl]acetic
acid (37mg) and TBTU (36mg) in DMF. The reaction was stirred at room
temperature for ~5min, propylamine (9ul) was added and stirring continued for ~2.5h.
The reaction was diluted with methanol (~2ml) and applied to an SCX-2 SPE (5g).
The cartridge was washed with methanol and the product eluted with 0.880 ammonia
/ methanol. The basic fraction was reduced to dryness in vacuo, the residue
dissolved in ethyl acetate and filtered through a silica cartridge (1g) washing with
further ethyl acetate. The filtrate / washings were reduced to dryness in vacuo and

the residue triturated with ethyl acetate (~0.5ml) and the solid isolated by filtration to
give the desired product as a white solid (14.6mg). LC/MS; MH* 407, Rt 2.66min.

Example 286

N-methyl-2-[4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}a
mino)phenyljacetamide
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Diethylisopropylamine (70ul) was added to a solution of
[4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)phenyl]acetic
acid (37mg) and TBTU (36mg) in DMF. The reaction was stirred at room
temperature for ~5min, methylamine hydrochloride (7.4mg) was added and stirring
continued for ~2.5h. The reaction was diluted with methanol (~2ml) and applied to
an SCX-2 SPE (5g). The cartridge was washed with methanol and the product
eluted with 0.880 ammonia / methanol. The basic fraction was reduced to dryness in
vacuo, the residue dissolved in ethyl acetate and filtered through a silica cartridge (1g)
washing with further ethyl acetate. The filtrate / washings were reduced to dryness
in vacuo and the residue triturated with ethyl acetate (~0.5ml) and the solid isolated by
filtration to give the desired product as a white solid (14.7mg). LC/MS; MH* 379, Rt
2.42min.

Method 19:

Potassium carbonate (475mg), tris(dibenzylideneacetone)dipalladium (0) (225mg)
and 2-dicyclohexylphosphino-2’,4’,6'-triisopropyl biphenyl (175mg) were stirred
together for 20min to give a homogeneous solid. A portion of this solid (~35mg) was
combined with 2-chloro-N-(1-methylethyl)-1H-pyrrolo[2,3-d]pyrimidin-4-amine (25mg),
the amine (2 eq) and t-butanol (1ml). The resultant mixture was heated at 90°C
overnight. The reaction mixture was diluted with ethanol and filtered through Celite.
The Celite was washed with ethanol and the combined filtrate and washings were
evaporated under a stream of nitrogen. The residue was purified by MDAP, which
gave, after evaporation of the solvents, the desired product.

The following examples were prepared using Method 19:
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Example Structure Name Amine / LC/MS | LC/MS
Source Rt MH*
(min)
FjF—F N-4H-1,3-benz
. odmxm-ﬁ-yl—N“-( 4H-1.3-Ben
(/f\'“ oj 2,2,2-trifluoroet Jodioxin-b.a
287 Y \NJ\N /Q;o hyl)-1H-pyrrolo[ mine / 2.74 366
) 2,3-d)pyrimidine Maybridge
. P -2,4-diamine
F O trifluoroacetate
i 5-({4-[(2,2,2-trifl
FfF uoroethyl)amino
? 1 ]-1H-pyrrolo[2,3 | 5-Amino-2-b
288 °\>t©\u)n'\uj N\ -d]pyrimidin-2-yl | enzofuran-1 004 364
}amino)-2-benz | (3H)-one/ '
] _E_{ ofuran-l (3H)-on Apin
trifluoroacetate
N N2-[4-(methylox
/°©\ NN y)phenyl]-N*-(2,
A A | 2,2-trifluoroethyl | [4-(Methylox
289 F o }-1H-pyrrolo[2,3 | y)phenyllam | 2.72 338
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N-(1-methyl-2, | 1-Methyl-2,3
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N?-[1-(methylsul
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e

- 236 -




WO 2007/042299 PCT/EP2006/009870
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N-(1-methylethy
+ -2-{[3-({4-[(2.2,
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Intermediate 106
2-[(3-aminophenyl)oxy]-N-(1-methylethyl)acetamide

O

A stirred solution of N-(1-methylethyl)-2-[(3-nitrophenyl)oxy]acetamide (210mg) in
ethanol (10ml) was treated with palladium on carbon (5%wt, 35mg) and stirred under
an atmosphere of hydrogen for 16h. The reaction was filtered through a pad of Celite
and the filtrate concentrated in vacuo to afford the titte compound as a beige solid
(141mg). NMR; [De-DMSOQ] 8H 7.72,(1H, d), 6.90,(1H, 1), 6.10,(3H, m), 5.06,(2H, s),
4.29,(2H, s), 3.91,(1H, m), 1.08,(6H, d).

Intermediate 107
N-(1-Methylethyl)-2-[(3-nitrophenyl)oxy]acetamide

O

1-Hydroxybenzotriazole hydrate (369mg) and
N-(3-dimethylaminopropyl)-N™-ethylcarbodiimide hydrochloride (532mg) were added
to a stirred solution of [(3-nitrophenyl)oxylacetic acid (490mg) in acetonitrile (10ml).
Isopropylamine (0.254ml) was added and the reaction was stirred at 20°C for 2h. The
reaction was treated with water (25ml) and extracted with ethyl acetate (50ml). The
extract was washed sequentially with hydrochloric acid (2M, 50ml), sodium hydroxide
(2M, 50ml), brine (50ml), then dried (magnesium sulphate) and concentrated in vacuo.
The residual oil was purified by chromatography on a silica cartridge (10g), eluting
with an ethyl acetate / cyclohexane gradient. Evaporation of the solvents from the
appropriate fractions afforded the titte compound as a beige solid (216mg). NMR;
[Ds-DMSO] 8H 8.02,(1H, bd), 7.84,(1H, dd), 7.77 (1H, t), 7.59,(1H, t), 7.42,(1H, dd),
4.60,(2H, s), 3.95,(1H, m), 1.09 (6H, d).

Intermediate 108
[(3-nitrophenyl)oxy]acetic acid

O

O
Aqueous sodium hydroxide (2M, 45ml) was added to stirred solution of ethyl
[(3-nitrophenyl)oxylacetate (2.0g) in ethanol (150ml). The reaction was heated at
reflux for 16h. The reaction was concentrated in vacuo, the residue acidified to pH <1

O

2
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with hydrochloric acid (2M) and extracted with ethyl acetate (600ml). The combined
organic extracts were washed with brine (500ml), dried (magnesium sulphate) and
concentrated in vacuo. The residual brown solid was purified by chromatography on
a silica cartridge (100g), eluting with a DCM / methanol (0-~49.5%) + 1% triethylamine)
gradient. Combination of appropriate fractions and evaporation of the solvents
afforded the title compound as a solid (338mg). NMR; [De-DMSO] 6H 7.76,(1H, dd),
7.59,(1H, m), 7.52,(1H, t), 7.31,(1H, dd), 4.50,(2H, s).

Example 298
N-1,3-thiazol-2-yl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2
-yl}amino)benzamide trifluoroacetate

F
F F
(0] N
¢
S )\ N k@\ Nl AN \
~
AL A
F o
F O
A mixture of

4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoic acid
(105mg), TBTU (106mg) and DIPEA (0.156ml) in anhydrous DMF (0.75ml) was left at
room temperature for 25min. A solution of 2-aminothiazole (11mg) in anhydrous
DMF (0.25ml) was treated with a third (~0.25ml) of the activated ester mixture and left
stirring at room temperature for 22h. TBTU (11mg) and DIPEA (0.012ml) was added
and after 25min further 2-aminothiazole (22mg) added. The reaction was left stirring
at ambient temperature for 23h. The reaction mixture was then heated at 80°C in a
greenhouse under nitrogen for 7h. The reaction was removed from the heat source
and the solvent evaporated (vacuum centrifuge). The sample was dissolved in
methanol and loaded onto a pre-conditioned SCX-2 cartridge. The cartridge was
eluted with methanol followed by 2N ammonia in methanol. Both elutions were
combined and evaporated. The resulting brown residue was purified by MDAP to give
the title compound as a yellow powder (18.9mg). LC/MS; MH* 434, Rt 3.12min

Example 299

4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoi
c acid
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Ethyl
4-({7-[(4-methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino}-7 H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzoate (2.5g) was suspended in ethanol (60ml) and treated with
aqueous sodium hydroxide (2N, 14.1ml). The mixture was stirred at 80°C for 3h and
allowed to cool to ambient temperature. The reaction mixture was acidified with glacial
acetic acid while stirring in an ice bath. The precipitate was isolated by filtration,
dissolved in acetone, filtered and the acetone evaporated. The residue was
recrystallised from ethyl acetate plus drops of acetone and water. The precipitated
solid was isolated by filtration to give the title compound (1.0g). LC/MS; MH" 351.98,
Rt 2.87min.

Intermediate 109

Ethyl
4-({7-[(4-methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7H-pyrrolo[2,3-d]
pyrimidin-2-yl}Jamino)benzoate

F
F‘tF
(@] N
/\O /Nm X \
—
N~ N7 N
O:S:O

2-Chloro-7-[(4-methylphenyl)sulfonyl)-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimid
in-4-amine (7.59), ethyl-4-aminobenzoate (3.379),
tris(dibenzylideneacetone)dipalladium Q) (510mg),
2-dicyclohexylphosphino-2',4',6'-triisopropyl  biphenyl (142mg) and potassium
carbonate (3.59g) in t-butanol (40ml) was heated at 110°C under nitrogen overnight.
The solvent was evaporated in vacuo and the residue dissolved in ethyl acetate. The
solution was filtered through Celite and the filtrate reduced to dryness. The residue
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was crystallised from ethanol and the crystals isolated by filtration. These were
dissolved in boiling ethanol, the solution allowed to cool initially to room temperature
and then at ~4°C for 5h. The ethanol was drained from the resulting crystals, which
were then further dried on a sinter to give the title compound (4.7g). LC/MS: MH*
533.98, Rt 3.84min.

Example 300
N?-[4-(1H-1,2,4-triazol-1-yl)phenyi]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyri
midine-2,4-diamine

N N
.

A solution of
7-[(4-methylphenyl)sulfonyl]-N-[4-(1H-1,2,4-triazol-1 -yl)phenyl]-N*-(2,2,2-trifluoroethy
1)-7H-pyrrolo[2,3-d]pyrimidine-2,4-diamine (112mg) in THF (10ml) under nitrogen was
treated with potassium trimethylsilanolate (109mg) and the stirred mixture was heated
at 70°C for 1.5h. The mixture was cooled to room temperature and phosphate buffer
solution (pH6.5, 25ml) was added and the mixture extracted with ethyl acetate (25ml).
The organic phase was dried (sodium sulphate) and the solvent evaporated in vacuo.
The residue was purified by chromatography on a silica cartridge (10g), eluting with
an ethyl acetate / cyclohexane gradient (0-100%) over 20min. Combination of the
appropriate fractions and evaporation of the solvent in vacuo, gave the title compound
as a pale yellow solid (55mg). LC/MS; Rt 2.71min, MH" 375.

Intermediate 110

7-[(4-methylphenyl)sulfonyl]-N?-[4-(1H-1,2,4-triazol-1-yl)phenyl]-N*-(2,2,2-trifluor
oethyl)-7H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

- 242 -



WO 2007/042299 PCT/EP2006/009870

A stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), 4-(1H-1,2,4-triazol-1-yl)aniline (47mg, Acros) and potassium
carbonate (48mg) in t-butanol (4.5ml) and degassed with nitrogen for 10min.
2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (18mg) and
tris(dibenzylideneacetone)dipalladium (0) (23mg) were added and the stirred mixture
was heated in a sealed vial by microwave irradiation at 120°C for 1h. The mixture was
cooled to room temperature and was partitioned between phosphate buffer solution
(pH6.5, 20ml) and ethyl acetate (20ml). The organic phase was dried (sodium
sulphate) and the solvent was evaporated in vacuo at 30°C. The residue was purified
by chromatography on a silica cartridge (10g) eluting with DCM, methanol / DCM
(0.2:10) then (0.5:10) gave, after the appropriate fractions were combined and the
solvent removed by evaporation in vacuo, the title compound as a straw coloured
glass (115mg). LC/MS; Rt 3.46min, MH" 529.

Method 20:

The 4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoic
acid (527mg) in anhydrous DMF (3.75ml) was treated with DIPEA (0.78ml) and TBTU
(530mg) and left at room temperature for ~30min. The amine was dissolved in
anhydrous DMF (0.25ml) (Amine salts were treated with DIPEA (0.035ml) to obtain
the free base). A portion of the activated ester mixture (0.302ml) was dispensed into
the amine solution. The reaction mixtures were left at room temperature under
nitrogen overnight. The volatiles were evaporated (vacuum centrifuge) and the
residue purified by MDAP. The appropriate fractions were combined and the solvents
evaporated by vacuum centrifuge to give the desired product.

The following compounds were prepared using Method 20:
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Example Structure Name Starting | LC/MS | LC/MS
Material MH* Rt
(min)
N-[(3,4-difluoro
phenyl)methyl]-
+ 4-({4-[(2,2,2-trifl
DAJ\@L,L 8 uoroethyl)amino | 3,4-Difluor
301 ]-1H-pyrrolo[2,3 | obenzlami | 476.99 | 3.24
. . | -9lpyrimidin-2-yl | ne / Apollo
1% | yamino)benzami
de
trifluoroacetate
N-[(2,4-difluoro
phenyl)methyl]-
F g @221 | ) ior
; @AJLCLI 8 uoroethyl)amino obenzyla
]-1H-pyrrolo[2,3 . 476.99 | 3.22
302 o mine /
e -d]pyrimidin-2-yl Aldrich
¢ o | Jamino)benzami
de
trifluoroacetate
N-[3-(methyloxy
: Yoropyl]-4-({4-[( | 3-Methoxy
\MJ\QJSIB 2,2,2-trifluoroet | propylami
R hyl)amino]-1H-p | ne oxalate 423 71
303 yrrolo[2,3-d]pyri | (1:1)/ free '
¢ | midin-2-yl}amin base
"7 | o)benzamide | Aldrich
trifluoroacetate
N-[(6-methyl-2-
pyridinyl)methyl
e J-4-({4-[(2,2,2-tri 55;;::2;
U}k@); 0 fluoroethyl)amin hmethylla
o]-1H-pyrrolo[2, ) 45598 | 2.41
304 3-dpyrimidin2- | TC
+ yl}Jamino)benza hydroiodid
. e / Aldrich
mide
trifluoroacetate
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N-(1,2,4-oxadia
zol-3-ylmethyl)-
; 1,2,4-
o 4-(af(2,2,2-tri | 240Oxa
L@ 1 uoroethyl)amino diazol-3-y!
QD i
205 o J-1H-pyrrolo[2,3 met:’;'am' 432.95 | 262
-d]pyrimidin-2-yI
e ) . | hydrochlor
™% | }Jamino)benzami X
ide
de
trifluoroacetate
N-(4-fluorophen
yl)-4-({4-((2,2,2-
AL trifluoroethyl)am
J\@ B . 4-Fluoroa
BYe ino]-1H-pyrrolo[ .
. niline / 44499 | 3.31
306 2,3-d]pyrimidin- .
. , Aldrich
—H 2-yl}amino)benz
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trifluoroacetate
N-cyclohexyl-4-
] "t ({4-[(2,2,2-trifluo
O\.. T roethyl)amino]- Cveloh
JL@J\):@ 1H-pyrrolo[2,3- yclonexy
307 dlpyrimidin-2-yI} lamine / 433 3.20
. p)./ b y' Aldrich
—+—< amino)benzami
de
trifluoroacetate
N-cyclopentyl-4
j{ -({4-[(2,2,2-triflu
Qs An oroethyl)amino] Cyclopent
CL,, P -1H-pyrrolo[2,3- A
o ylamine / 419 3.07
308 d]pyrimidin-2-yl} ,
. ino)b ; Aldrich
¢ amino)benzami
de
trifluoroacetate
N-(tetrahydro-2
H-pyran-4-yl)-4-
({4-[(2,2,2-trifluo )
4-A t
Qj\@ % roethyl)amino]- trahmc;rr‘se
| 1H-pyrmolof2,3- | "2YPY | 434,08 | 266
309 . ran/
- d]pyrimidin-2-yl} Peakdale
“14 | amino)benzami
de
trifluoroacetate
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N-methyl-N-{2-(
methyloxy)ethyl
F N-(2-Meth
e | R4 | T Me
0 N . oxyethyl)
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trifluoroacetate

N-cyclobutyl-4-(
i {4-[(2,2,2-trifluor
.t

o Y oethyl)amino]-1 Cyclobutyl
N NI\/ N - - y y
O | H pyrrolo[2.3-dl | 2 ey | 405 | 2.96
315 pyrimidin-2-yl}a :
F o d Aldrich
-y mino)benzami
e

trifluoroacetate

Intermediate 111
(1,2,4-oxadiazol-3-ylmethyl)amine hydrochloride

HCI

</N\”/\N

O’N

Concentrated hydrochloric acid (7.4ml) was dissolved in IMS (30ml) and the solution
warmed to 50°C when
1-(1,2,4-oxadiazol-3-ylmethyl)-3,5,7-triaza-1-azoniatricyclo[3.3.1.1*"]decane chloride
(7g) was added in one portion. The solid went into solution and shortly after a
precipitate formed. The reaction mixture was then stirred with occasional warming for
2.5h and then stirred at room temperature overnight. The reaction mixture was quickly
brought to reflux and was filtered hot. The filtrate was concentrated by half, cooled in
an ice bath and ammonium chloride collected by filtration. The filtrate was
concentrated by half, cooled in an ice bath and ammonium chloride collected by
filtration. The filtrate was reduced to dryness and the solid washed with boiling IMS
again and filtered one cool.  Isolated solid is the desired product (79% purity, 0.6g).
The filtrate was concentrated, the residue washed with cold IMS and the solid isolated
by filtration to give a second batch of the title compound (0.8g, 80% purity).

Intermediate 112
1-(1,2,4-oxadiazol-3-ylmethyl)-3,5,7-triaza-1-azoniatricyclo[3.3.1
chloride

.1*"]decane
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Cl
N NIN\N&7
4
)

Hexamethylenetetramine (11.8g) was dissolved in hot DCM (100ml) and to this
solution was added 3-(chloromethyl)-1,2,4-oxadiazole (10g, Apollo). The resulting
mixture was stirred at reflux overnight. A white precipitate formed in the reaction
mixture and was isolated by filteration and washed with DCM to obtain the title
compound (139g).

Intermediate 113
(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)amine hydrochloride

NH,
O:Q/

HCI

1,1-Dimethylethyl(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)carbamate  (9.9g) was
dissolved in dioxane (210ml) and the solution stirred under nitrogen. Hydrochloric acid
(5M, 105ml) was added dropwise to the solution with cooling in a water bath to which
ice was added to keep the temperature below 25°C. The mixture was stirred at
ambient temperature overnight and the solvent removed under vacuum. The residue
was evaporated again from dioxane and the residual white powder dried on high
vacuum and then in a vacuum oven at 40°C to obtain the title compound (7.2g). MS;
MH* 150.

Intermediate 114
1,1-dimethylethyl (1,1-dioxidotetrahydro-2H-thiopyran-4-yl)carbamate

JOTYA
O

A solution of 1,1-dimethylethyl tetrahydro-2H-thiopyran-4-ylcarbamate (9.5g,
Chemstep) in methanol (300ml) was stirred at 0-5°C in an ice / IMS bath. A solution of
oxone (43.6g) in water (300ml) was added dropwise over a couple of hours keeping
the temperature below 10°C. After the addition, water was added to the ice bath and
the mixture stirred overnight whilst warming slowly to ambient temperature. The
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mixture was poured with stirring into stirred aqueous potassium carbonate (10% w/v,
650ml). Further water was added (~200ml) and the mixture extracted with ethyl
acetate (3x 500ml). The combined organics were washed with water (500ml), and
brine (300ml), dried (magnesium sulphate), filtered and the solvent evaporated. The
resulting white solid was dried on a high vacuum line to give the title compound (9.99).
LC/MS; [MNH,]* 267.

Example 316
N-[4-(4-methyl-1,3-0xazol-5-yl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]
pyrimidine-2,4-diamine

F
Fj‘F
//\O N
N
=
AN
N| \

=

N N N
A solution of

N?-[4-(4-methyl-1,3-oxazol-5-yl)phenyl]-7-[(4-methylphenyl)sulfonyl]-N*-(2,2,2-trifluor
oethyl)-7H-pyrrolo[2,3-d]pyrimidine-2,4-diamine (126mg) in THF (10ml) under
nitrogen was treated with potassium trimethylsilanolate (119mg) and the stirred
mixture was heated at 70°C for 1.5h. The mixture was cooled to room temperature
and phosphate buffer solution (pH6.5, 25ml) was added and the mixture extracted
with ethyl acetate (25ml). The organic phase was dried (sodium sulphate), the solvent
was evaporated in vacuo and the residue was purified by chromatography on a silica
cartridge (10g), eluting with an ethyl acetate / cyclohexane gradient (0-100%) over
20min. Combination of the appropriate fractions and evaporation of the solvent in
vacuo, gave a residue (47mg) which was further purified by preparative tic (20x20cm
plate, 1mm thick layer of silica, Whatman PK6F). Elution with ethyl acetate gave, after
the appropriate band was extracted with methanol / DCM and the solvent evaporated
in vacuo, the title compound as a pale yellow solid (29mg). LC/MS; Rt 3.02min, MH*
389.

Intermediate 115

N?-[4-(4-methyl-1,3-0xazol-5-yl)phenyl]-7-[(4-methylphenyl)sulfonyl]-N*-(2,2,2-tri
fluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
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F
Fj‘F
//\O N
N
=
AN
)NI\ - >
N N N\ o
<
0?>
A stirred mixture of

2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine  (100mg), 4-(4-methyl-1,3-oxazol-5-yl)aniline  (52mg,  Syngene
International) and potassium carbonate (48mg) in t-butanol (4.5ml) and degassed with
nitrogen for 10min. 2-Dicyclohexylphosphino-2’,4’,6’-triisopropyl biphenyl (18mg) and
tris(dibenzylideneacetone)dipalladium (0) (23mg) were added and the stirred mixture
was heated in a sealed vial by microwave irradiation at 120°C for 1h. The mixture was
cooled to room temperature and was partitioned between phosphate buffer solution
(pHG6.5, 20ml) and ethyl acetate (20ml). The organic phase was dried (sodium
sulphate) and the solvent was removed by evaporation in vacuo. The residue was
purified by chromatography on a silica cartridge (10g), eluting with DCM, methanol /
DCM (0.2:10) then (0.5:10). Combination of the appropriate fractions and
evaporation of the solvents in vacuo, gave the title compound as a straw coloured
glass (129mg). LC/MS: Rt 3.70min, MH* 543.

Example 317
N-[2-(methyloxy)ethyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrim

idin-2-yl}amino)benzamide
F

Fj—p
o )k@ I pS

A stired mixture of 4-amino-N-[2-(methyloxy)ethyllbenzamide (68mg) ,
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[ 2, 3-d]pyrimidi
n-4-amine (100mg), potassium carbonate (48mg),
2-dicyclohexylphosphino-2’,4’,6'-triisopropyl biphenyl (6mg) and
tris(dibenzylideneacetone)dipalladium (0) (14mg) in in t-butanol (2.5ml) was heated in
a sealed vial by microwave irradiation at 120°C for 1h. The cooled reaction was
applied to a pre-conditioned SCX-2 cartridge (20g), the column washed with methanol
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and the product eluted with 2M ammonia in methanol. The ammoniacal fractions were
collected and the solvent evaporated under vacuum. The residue was treated with
potassium carbonate (344mg), methanol (2ml) and water (1ml) and the stirred mixture
was heated at 80°C overnight. Water (5ml) was added and the resulting precipitate
was isolated by filtration. The solid was triturated with methanol (1ml) and filtered.
This process of trituration with methanol (1ml) and filtration was repeated five more
times. The solid was then dissolved in methanol and the solvent was then evaporated
under vacuum to give the title compound (14.5mg). LC/MS; Rt 2.66min, MH"*
408.93.

Intermediate 116
4-amino-N-[2-(methyloxy)ethyl]benzamide
O

N/\/O\

N
A solution of N-[2-(methyloxy)ethyl]-4-nitrobenzamide (401mg) in ethanol (15ml) was
hydrogenated (1Atm.) over palladium on carbon (17.9mg) overnight. The reaction
mixture was filtered through a Celite pad which was then washed twice with ethanol.
The solvent was evaporated from the combined filtrate and washings under vacuum
to give the title compound (290mg). LC/MS; Rt 1.54min, MH" 195.

Intermediate 117

N-[2-(methyloxy)ethyl]-4-nitrobenzamide
O
1

_N

N\/\o/
o]

A mixture of 4-nitrobenzoy! chloride (750mg), [2-(methyloxy)ethyllamine (0.529ml)
and potassium carbonate (836mg) in DCM (50ml) was stirred at room temperature
under nitrogen overnight. Hydrochloric acid (1M, 50ml) was added and the mixture
was stirred for 15min. The phases were separated; the organic phase was washed
with saturated aqueous sodium bicarbonate solution (50ml) and water (50ml). The
organic phase was reduced to dryness under vacuum to give the title compound
(401mg). LC/MS; Rt 2.18min, MH" 225.

Example 318

N?-[3-chloro-4-(4-morpholinylcarbonyl)phenyl]-N*~(2,2,2-trifluoroethyl)-1H-pyrro
lo[2,3-d]pyrimidine-2,4-diamine
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ijF
N
N N

Cl

0 N/\
. 0]

To a stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), 3-chloro-4-(4-morpholinylcarbonyl)aniline (111mg) and potassium
carbonate (48mg) in tbutanol (4.5ml) under nitrogen was added
2-dicyclohexylphosphino-2',4’,6-triisopropyl biphenyl (18mg) and
tris(dibenzylideneacetone)dipalladium (0) (23mg) and the stirred mixture was heated
at 80°C for 18h. The cooled reaction was partitioned between water (25ml) and ethyl
acetate (25ml). The aqueous phase was extracted with ethyl acetate (25ml) and the
solvent from the combined organic phases was removed by evaporation in vacuo.
The residue was treated with a solution of sodium methoxide in methanol (0.5M, 6ml)
and the mixture heated at 80°C under nitrogen for 1h. The methanol was evaporated
in vacuo from the cooled mixture, water (30ml) was added to the residue and the
mixture was extracted with ethyl acetate (2x 30ml). The solvent from the combined
organic phases was removed by evaporation in vacuo. The residue was purified by
MDAP. The appropriate fractions were combined and the solvent removed by
evaporation in vacuo to give the title compound as a white solid (13.3mg). LC/MS; Rt
2.85min, MH" 455.

Intermediate 118
3-chloro-4-(4-morpholinylcarbonyl)aniline

4-Amino-2-chlorobenzoic acid (300mg, Aldrich), PyBOP (1.0g), morpholine (0.73ml)
and DIPEA (3.0ml) were stirred in DMF (15ml) at room temperature under nitrogen.
The solvent was evaporated in vacuo, the residual gum was dissolved in the minimum
amount of DCM and was absorbed onto an aminopropy! cartridge (50g) and the
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material purified by chromatography, eluting with ethyl acetate / cyclohexane
(0-100%) over 30min. Combination of the appropriate fractions and evaporation of the
solvent in vacuo, gave the title compound (384mg). LC/MS: Rt 1.93min, MH* 241,

Example 319
N?-[3-chloro-4-(1 -pyrrolidinylcarbonyl)phenyl]-N“-(2,2,2-trifluoroethyl)—1 H-pyrrol
0[2,3-d]pyrimidine-2,4-diamine

To a stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), 3-chloro-4-(1-pyrrolidinylcarbonyl)aniline (111mg) and potassium
carbonate (48mg) in t-butanol (4.5ml) under nitrogen was added
2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (18mg) and
tris(dibenzylideneacetone)dipalladium (0) (23mg) and the stirred mixture was heated
at 80°C for 18h. The cooled reaction was partitioned between water (25ml) and ethyl
acetate (25ml). The aqueous phase further extracted with ethyl acetate (25ml) and the
solvents from the combined organic phases evaporated in vacuo. The residue was
treated with a solution of sodium methoxide in methanol (0.5M, 6ml) and the mixture
heated at 80°C under nitrogen for 1h. The methanol was evaporated in vacuo from
the cooled reaction, water (30ml) was added and the mixture was extracted with ethyl
acetate (2x 30ml). The solvent from the combined organic phases was evaporated in
vacuo and the residue was purified by MDAP. The appropriate fractions were
combined and the solvent removed by evaporation in vacuo to give the title compound
as a yellow/brown solid (9mg). LC/MS; Rt 3.00min, MH" 439.

Intermediate 119
I

3-chloro-4-(1-pyrrolidinylcarbonyl)aniline Cl N
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4-Amino-2-chlorobenzoic acid (300mg, Aldrich), PyBOP (1.0g), pyrrolidine (0.70ml)
and DIPEA (3.0ml) were stirred in DMF (15ml) at room temperature under nitrogen.
The solvent was evaporated in vacuo, the residual gum was dissolved in the minimum
amount of DCM and was absorbed onto an aminopropyl cartridge (50g) and the
material was purified by chromatography, eluting with ethyl acetate / cyclohexane
(0-100%) over 30min. Combination of the appropriate fractions and evaporation of the
solvent in vacuo, gave the title compound (359mg). LC/MS; Rt 2.21min, MH" 225.

Example 320
N*-{3-fluoro-4-[(4-methyl-1 -piperazinyl)carbonyl]phenyi}-N*-(2,2,2-trifluoroethyl)
-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

To a stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), 3-fluoro-4-[(4-methyl-1-piperazinyl)carbonyl]aniline (70mg) and
potassium carbonate (48mg) in t-butanol (4.5ml) under nitrogen was added
2-dicyclohexylphosphino-2',4’,6’-triisopropy! biphenyl (18mg) and
tris(dibenzylideneacetone)dipalladium (0) (23mg) were added and the stirred mixture
was heated in a sealed vial by microwave irradiation at 120°C for 1h. The cooled
reaction was partitioned between water (25ml) and ethyl acetate (25ml). The aqueous
phase further extracted with ethyl acetate (25ml) and the solvent from the combined
organic phases was evaporated in vacuo. The residue was treated with a solution of
sodium methoxide in methanol (0.5M, 6ml) and the mixture heated at 80°C under
nitrogen for 1h. Methanol was evaporated from the cooled reaction in vacuo, water
(25ml) was added and the mixture was extracted with ethyl acetate (2x 25ml). The
solvent from the combined organic phases was removed by evaporation in vacuo and
the residue was purified by MDAP. The appropriate fractions were combined and the
solvent removed by evaporation in vacuo to give the title compound as a white solid
(4.6mg). LC/MS; Rt 2.21min, MH* 452.

Intermediate 120
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3-fluoro-4-[(4-methyl-1-piperazinyl)carbonyl]aniline
o]

)
/N\/' .
4-Amino-2-fluorobenzoic acid (300mg, Apin) was added to a stirred solution of PyBOP
(1.1g), 1-methylpiperazine (1.1ml) and DIPEA (3.37ml) were stirred in DMF (15ml) at
room temperature under nitrogen. The solvent was evaporated in vacuo, the residual
gum was dissolved in the minimum amount of DCM and was absorbed onto an
aminopropyl cartridge (50g) and the material was purified by chromatography, eluting
with ethyl acetate / cyclohexane (0-100%) over 30min. Combination of the appropriate
fractions and evaporation of the solvent in vacuo, gave the title compound (427mg).
LC/MS: Rt 0.30min, MH" 238.

Example 321
N-methyl-N-propyl-4-({4-[(2,2,2-trifluoroethyl)amino}-1H-pyrrolo[2,3-d]pyrimidin
-2-yl}amino)benzamide

F

Fj—F
\Ak@x\ >

A stimed mixture of 4-amino-N-methyl-N-propylbenzamide  (57mg)
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), potassium carbonate (48mg),
2-dicyclohexylphosphino-2',4’,6'-triisopropyl bipheny! (6mg) and
tris(dibenzylideneacetone)dipalladium (0) (14mg) in in t-butanol (2.5ml) was heated in
a sealed vial by microwave irradiation at 120°C for 1h. The cooled reaction was
applied to a pre-conditioned SCX-2 cartridge (20g). The cartridge was washed with
methanol and the product eluted with 2M ammonia in methanol. The ammoniacal
fractions were collected and the solvent evaporated under vacuum. The residue was
treated with potassium carbonate (423.5mg), methanol (2ml) and water (1ml) and the
stirred mixture was heated at 80°C overnight. Water (5ml) was added and the
precipitate was isolated by filtration. The filtrate was extracted with ethyl acetate
(30ml), the organic phase dried (hydrophobic frit) and the solvent evaporated under
vacuum. The residue and the precipitate were dissolved in methanol, combined and
reduced to dryness in vacuo. The resulting residue was purified by MDAP to give,
after the appropriate fractions were combined and the solvent evaporated under
vacuum, the title compound (19mg). LC/MS; Rt 2.91min, MH" 406.9.
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Intermediate 121

4-amino-N-methyl-N-propylbenzamide
N

o T/\/

A solution of N-methyl-4-nitro-N-propylbenzamide (330mg) in ethanol (15ml) was
hydrogenated (1Atm.) over palladium on carbon (10%, 15.3mg) overnight. The
mixture was filtered through a Celite pad which was then washed with ethanol. The
solvent was evaporated under vacuum to give the title compound (260mg). LC/MS;
Rt 2.02min, MH* 193.

Intermediate 122

N-methyl-4-nitro-N-propylbenzamide
O\\N//O

o T/\/

A mixture of 4-nitrobenzoyl chloride (750mg), N-methylpropylamine (0.622ml) and
potassium carbonate (836mg) in DCM (50ml) was stirred at room temperature under
nitrogen overnight. Hydrochloric acid (1M, 50ml) was added and the mixture was
stirred for 15min. The phases were separated; the organic phase was washed with
water (100ml) and dried (hydrophobic frit). Evaporation of the solvent in vacuo gave
a residue, which was dissolved in ethyl acetate (25ml) and was washed with sodium
hydrogen carbonate solution (50ml). The organic phase was collected through a
hydrophobic frit and the solvent was evaporated under vacuum to give the title
compound (330mg). LC/MS; Rt 2.58min, MH* 223.

Method 21:

The 4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoic
acid (0.21g) and TBTU (0.21g) in DMF (1.5ml) was treated with DIPEA (0.45ml) and
left for 30min. The amine (0.2mmol) was suspended in DMF (0.25ml) (amine salts
were treated with DIPEA (0.018ml) to obtain the free base). A portion of the activated
ester mixture (0.325ml) was added to the amine solution and the reaction mixture left
overnight. The volatiles were evaporated in a vacuum centrifuge, the residue
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dissolved in methano! (0.5ml) and applied to a pre-conditioned SCX-2 cartridge (19).
The cartridge was washed with methanol, and the product eluted with 2M ammonia in
methanol solution. The ammonia fractions were evaporated under vacuum and the
residue dissolved in methanol (0.5ml). The solution was applied to an aminopropy!
SPE cartridge (methanol pre-conditioned). The cartridge was washed with chloroform,
ethyl acetate and methanol. The chloroform fraction was evaporated under vacuum
and the residue purified by MDAP. The solvent was evaporated from the appropriate
fractions (vacuum centrifuge) to obtain the desired product.

The following examples were prepared using Method 21:

-yl}amino)benzam
ide

Example Structure Name Starting LC/MS | LC/MS
Material MH* Rt
(min)
ot | e | e
o\\ﬁ,n\/\n RSN - t
PO L({@[(2,2,2-trifluor | 2SYIMe
oethyljamino]-1H- | Manesulfo
322 vy y “| namide | 471.85 | 257
Foo pyrrolo[2,3-d]pyri
midin-2-ylyamino) | MYarochior
benz:mide ide /WO
. 9802437
trifluoroacetate
jL N-[(1-methyl-4-pi
i ¥ peridinyl)methyl]-
N N 1- -
0D | a2,z | 1Methy-4
oroethyl)amino]-1 “piperidiny
23 f oo Imethyl 461. .
3 4 H-pyrrolo[2,3-d]py me}ney/am 61.98 | 221
rimidin-2-yl}amino Mavbridae
)benzamide ybriag
trifluoroacetate
jL' N-[2-(2-pyridinyl)e
& Y thyl]-4-({4-[(2,2,2- ,
k@x,,)'\,( 2 | trifluoroethyl)amin je(ti 'LI\)m“:i
324 o]-1H-pyrrolof2,3- | °%YPY | 45589 | 2.39
(4 e dine /
4 d]pyrimidin-2-yl}a
. . Lancaster
mino)benzamide
trifluoroacetate
j— N-[2-(4-morpholin
T, X yhethyll-4-({4-{(2, |  , ,
L, ')?Q 2,2-trifluoroethyl) gefs mg‘r
325 ‘o amino]-1H-pyrrolo Y 463.94 | 2.22
T [2,3-dlpyrimidin-2 | Pnoine/
i Aldrich

- 257 -




WO 2007/042299 PCT/EP2006/009870

trifluoroacetate

Fj—; N-[2-(methylsulfo
i i ! nyl)ethyl]-4-({4-[(2 | 2-Aminoet
0? \/\N S

LD | 2. 24muorosthyl) | hylmethyls
amino]-1H-pyrrolo | ulfone /

326 1 [2,3-d]pyrimidin-2 |  Beta 457 | 255
-yl}amino)benzam | Pharma,
ide Inc.
trifluoroacetate

Example 327
2-Propyl-5-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amin

0)-2,3-dihydro-1H-isoindol-1-one
F

F
N o)
7 Sn
N
N N/)\ _\_

N
5-({7-[(4-Methylphenyl)sulfonyl}-4-{(2,2,2-trifluoroethyl)amino]-7 H-pyrrolo[2,3-ad]pyrimi
din-2-yl}amino)-2-propyl-2,3-dihydro-1H-isoindol-1-one  (256mg) was mixed with
sodium methoxide in methanol (1.5ml) and the solution heated at 80°C under nitrogen
for ~2h. The reaction was allowed to cool, the precipitate isolated by filtration,

washed with methanol (~1ml) and water and sucked dry on the sinter, to give the
desired product as a pale cream solid (7.5mg). LC/MS; MH" 405, Rt 2.95min.

Intermediate 123
5-({7-[(4-Methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7H-pyrrolo[2,3-d]
pyrimidin-2-yl}amino)-2-propyl-2,3-dihydro-1H-isoindol-1-one

F
N

F
0
F
4 |\N /<jl:/</N
SO PY LN
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2-Chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimid
in-4-amine  (56mg),  5-amino-2-propyl-2,3-dihydro-1H-isoindol-1-one  (32mg),
tris(dibenzylideneacetone)dipalladium (0) (12.7mg),
2-dicyclohexylphosphino-2',4’ 6'-triisopropyl  biphenyl (6.6mg) and potassium
carbonate (26.8mg) were mixed in t-butanol (2.5ml), the mixture degassed and
heated at 80°C under nitrogen overnight. The cooled reaction was diluted with ethy!
acetate and applied to an SCX-2 SPE (5g), which was washed with ethyl acetate and
methanol and the product eluted with 0.880 ammonia / methanol. The basic fraction
was reduced to dryness in vacuo, the residue dissolved in ethyl acetate and filtered
through a silica cartridge (1g) washing with ethyl acetate. The solvent was
evaporated from the combined filtrate / washings in vacuo, the residue applied to a
silica cartridge (10g) and the cartridge eluted with an ethyl acetate / cyclohexane
gradient (30-60%). The appropriate fractions were combined and reduced to
dryness in vacuo to leave the desired product as a cream solid (25mg). LC/MS; MH*
559, Rt 3.61min.

Intermediate 124
5-amino-2-propyl-2,3-dihydro-1H-isoindol-1-one

N—\_

5-Bromo-2-propyl-2,3-dihydro-1H-isoindol-1-one (175mg, Synlett (2006), (5),
801-803), tris(dibenzylideneacetone)dipalladium (0) (15.8mg),
R-(+)-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (32mg) were mixed, the flask
flushed with nitrogen and dry toluene (6ml) added. Benzophenone imine (139ul) and
sodium t-butoxide (150mg) were added to the mixture, the mixture degassed and
heated at 100°C under nitrogen for ~2.5h. The reaction was left to cool overnight,
the toluene evaporated in vacuo and the residue dissolved in THF (6ml).
Hydrochloric acid (1M, 3ml) was added to the THF solution and the reaction stirred at
room temperature for ~1.5h. The reaction was partitioned between chloroform and
water and the aqueous phase washed with chloroform. The aqueous was basified
with sodium hydroxide solution (2N) and extracted with chloroform. The extract was
dried (hydrophobic frit) and the solvent evaporated in vacuo. The residue was
triturated with ethyl acetate / 40-60 petrol and the solid isolated by filtration to give the
title compound as a pale yellow solid. LC/MS; MH* 191, Rt 2.06min.

Method 22:
The 4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoic

acid (842mg) in anhydrous DMF (6ml) was treated with TBTU (847.2mg) DIPEA
(1.7ml) and left at room temperature for 30min. A portion of this solution (0.32ml) was
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added to a solution of amine (0.20mM) in DMF (0.25ml). The reaction mixture was left
at room temperature for 3.5 days. Further TBTU (32mg) and DIPEA (0.017ml) was
added and the reaction left at room temperature overnight. The reaction was purified
by MDAP and appropriate fractions combined and evaporated to give the desired

product.

The following compounds were prepared using Method 22:

Amine/ | LC/MS LC/MS
Example Structure Name . Rt
Source MH .
(min)
) N-(2,2-dimethylpropyl
< F )-4-({4-[(2,2,2-trifluoro | Neopentyl
328 F—t: ethyl)amlno].-1|.-l-.pyrr amine / 42089 | 3.16
X”LQ ) )I\> olo[2,3-d]pyrimidin-2- | Fiuoroche
A=y | yllamino)benzamide m Ltd
trifluoroacetate
N-[(2,3-difluorophenyl
S| imorostypeminey. | 230Mor
F N NZ I
329 @AJ\@“&\N' > | 1H-pyrrolo[2,3-d]pyri °tr’nei22y/a 477 | 3.21
_i_qo midin-2-yl}amino)ben Apollo
PO zamide P
trifluoroacetate
) N-(2-amino-2-oxoeth Glveinami
< F yI)-4-({4-[(2,2,2-trifluo | 7
] ‘J[F roethyl)amino]-1H-py de
330 0 N - hydrochlor | 408 2.37
o rrolo[2,3-d]pyrimidin- )
ﬁm*@ jon _ . ide /
N v | 2-yl}Jamino)benzamid .
. Aldrich
e trifluoroacetate
N-[3-(1-piperidinyl)pr
-H opyl]-4-({4-[(2,2,2-trifl | 1-Amino-3
331 ) r—tN uoroethyl)amlno].—1!-lt -.(N-plpend 476 295
O/\/\"J\Q A pyrrolo[2,3-d]pyrimidi | ino)propa
W n-2-yl}amino)benzam | ne / ABCR
ide trifluoroacetate
N-{(3,5-dimethylphen
s—Es yl)methyl]-4-({4-[(2,2, | 3,5-Dimet
NJ\O B [ 2-trifluoroethyl)amino | hylbenzyla
332 \QA S }-1H-pyrrolo[2,3-d]pyr mine / 469.38 | 3.36
imidin-2-yl}amino)ben | Fluoroche
"+ zamide m
trifluoroacetate
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F oo ) Matrix
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Foo . . Scientific
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"+ | noltHpymolof23-a | DOV
335 0 N TPy N ne / 406.9 | 2.89
~ A pyrimidin-2-yl}amino) Aldrich
J s benzamide
trifluoroacetate
N-(4-propylphenyl)-4-
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o 2,3-d]pyrimidin-2-yl}a niline / 469 3.61
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Example 337

N?-{3-chloro-4-[(4-methyl-1-piperazinyl)carbonyl]phenyl}-N*-(2,2,2-trifluoroethyl
)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
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To a stirred mixture of 3-chloro-4-[(4-methyl-1-piperazinyl)carbonyl]aniline (125mg),
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), potassium carbonate (48mg) in t-butanol (4ml) under nitrogen
was added 2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (18mg) and
tris(dibenzylideneacetone)dipalladium (0) (23mg) and the mixture heated at 80°C for
12h. The cooled reaction was partitioned between water (25ml) and ethyl acetate
(25ml). The aqueous phase was extracted with ethyl acetate (25ml). The solvent from
the combined organic phases was evaporated in vacuo. The residue was treated
with a solution of sodium methoxide in methanol (0.5M, 6ml) and the mixture heated
at 80°C under nitrogen for 1h. The methanol was evaporated from the cooled reaction
in vacuo, water (25ml) was added to the residue and the mixture was extracted with
ethyl acetate (2x 25ml). The solvent from the combined organic phases was
evaporated in vacuo and the residue purified by MDAP. Combination of the
appropriate fractions and evaporation of the solvents in vacuo gave the title
compound (76.1mg). LC/MS; Rt 2.20min, MH" 468.

Intermediate 125
3-chloro-4-[(4-methyl-1-piperazinyl)carbonyl]aniline

(0]
Y
N
- cl N
4-Amino-2-chlorobenzoic acid (300mg, Aldrich), PyBOP (1.0g), 1-methylpiperazine
(0.93ml) and DIPEA (3.0ml) were stirred in DMF (15ml) at room temperature under
nitrogen. The solvent was evaporated in vacuo, the residual gum was dissolved in the
minimum amount of DCM and was absorbed onto an aminopropyl cartridge (50g) and
the material was purified by chromatography, eluting with ethyl acetate / cyclohexane
(0-100%) over 30min. Combination of the appropriate fractions and evaporation of the
solvent in vacuo, gave the title compound (405mg). LC/MS; Rt 0.24min, MH* 254.

Example 338
N?-[4-(3,5-dimethyl-4-isoxazolyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1 H-pyrrolo[2,3-
d]pyrimidine-2,4-diamine

F
Fj‘F
/O \ N
N
P
—
N N N
A solution of
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N2-[4-(3,5-dimethyl-4-isoxazonI)phenyl]-7-[(4-methylphenyl)sulfonyl]-N“-(2,2,2-trif|uor
oethyl)-7H-pyrrolo[2,3-d]pyrimidine-2,4-diamine  (126mg) in sodium methoxide
solution in methanol (0.5M, 4.54ml) under nitrogen was heated at 60°C for 2.5h. The
mixture was cooled to room temperature and the solvent evaporated in vacuo. The
residue was triturated with water (15ml) and filtered under reduced pressure to give a
solid (70mg) which was further purified by MDAP. The appropriate fractions were
combined and the solvent removed by evaporation in vacuo to give the titte compound
as a white solid (31mg). LC/MS; Rt 3.11min, MH" 403.

Intermediate 126
N?-[4-(3,5-dimethyl-4-isoxazolyl)phenyl]-7-[(4-methylphenyl)sulfonyl]-N*-(2,2,2-t
rifluoroethyl)-7H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

F
Fj‘F
/o N
N |
AN
PN
N N N\ o
<~
o™
A stirred mixture of

2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (100mg), 4-(3,5-dimethyl-4-isoxazolyl)aniline (51mg, Latvijas Kimijas
Zurnals, 1991, 85-9.) and potassium carbonate (48mg) in t-butanol (4ml) was
degassed with nitrogen for 10min. 2-dicyclohexylphosphino-2',4',6'-triisopropyl
biphenyl (18mg) and tris(dibenzylideneacetone)dipalladium (0) (23mg) were added
and the stirred mixture was heated in a sealed vial by microwave irradiation at 120°C
for 1h. The mixture was cooled to room temperature and partitioned between
phosphate buffer solution (pH6.5, 30ml) and ethyl acetate (30ml). The organic phase
was dried (sodium sulphate) and the solvent was evaporated in vacuo. The residue
was purified by chromatography on a silica cartridge (10g), eluting with DCM,
methano! / DCM (0.1:10) then (0.2:10). Combination of the appropriate fractions and
evaporation of the solvents in vacuo, gave the title compound as a red/brown glass
(130mg). LC/MS; Rt 3.74min, MH* 557.

Method 23:

The 4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoic
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acid (0.42g) was suspended in DMF (3ml). The suspension was treated with DIPEA
(0.84ml) followed by TBTU (0.48g) and left for 20min. One twelfth of the activated
ester mixture (~0.32ml) was added to the amine suspended in DMF (0.25ml). The
reaction mixture was left overnight under nitrogen. The reaction mixture was purified
by MDAP and the solvent evaporated from the appropriate fractions by vacuum
centrifuge. The residue was dissolved in methanol and filtered through an
aminopropyl cartridge (1g, pre-conditioned with methanol). The cartridge was washed
with methanol and the combined filtrate and washings reduced to dryness (vacuum
centrifuge) to give the desired compound.

The following compounds were prepared using Method 23:

Example Structure Name Amine / LC/MS
Source LC/MS Rt
MH* (min)
N-(1-methyl-4-pip
eridinyl)-4-({4-[(2,
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-yl}amino)benzam
ide
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-pyrrol-2-yl)ethyl}- | 2-(2-Aminoe
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340 Q\AJ\Q JLJWQ oroethyl)amino)-1 | ylpyrrole/ | 457.99 | 3.12
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[2,3-d]pyrimidin-2 | oline / Acros
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, "T" | N-[(2-fluorophenyl | 2-Fluoroben
343 ol | methyl4-qad | zylamines | 4989 3%
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2,2-trifluoroethyl) Aldrich
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2-yl}amino)benza
mide

N-(2-fluoro-4-met

hylphenyl)-4-({4-[(

j_ 2,2,2-trifluoroethyl | 2-fluoro-4-m

350 \QJ\@L I Yamino}-1H-pyrrol | ethylaniline / | 458.97 | 3.44

e o[2,3-d]pyrimidin- Aldrich

2-yl}amino)benza
mide

Method 24:

A mixture of potassium carbonate (1.4g), tris(dibenzylideneacetone)dipalladium (0)
(450mg) and 2-dicyclohexylphosphino-2’,4’,6'-triisopropyl biphenyl (350mg) was
stirred for 2h to give a homogeneous solid. This solid (~44mg) was added to an
aliquot (1ml) of a suspension of
2-chloro-N-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidin-4-amine (850mg) in
t-butano! (34ml), followed by the amine (2eq). The resultant mixture was heated at
90°C overnight. The reaction was diluted with ethanol and filtered through a pad of
Celite. The solvent was removed under a stream of nitrogen and the residue was
purified by MDAP. Combination of appropriate fractions and evaporation of the
solvents gave the desired product.

The following compounds were prepared using Method 24:
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Example Structure Name Amine/ LC/MS | LC/MS
Source Rt MH*
(min)
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351 NN TN )-1H-pyrrolo[2,3 ine / 2.27 323
Z F o -d]pyrimidine-2, | Fluoroche
SN l F‘i—{O 4-diamine m
trifluoroacetate
N?-(2-methyl-1-
L oxido-4-pyridiny | 2-Methyl-4
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Example 357

N?-[5-(methyloxy)-3-pyridinyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine trifluoroacetate

F
N F
F
S
~
N~ >N~ N
a
o AN F o
| FH
F O

A mixture of potassium carbonate (1.4g), tris(dibenzylideneacetone)dipalladium (0)
(450mg) and 2-dicyclohexylphosphino-2',4',6'-triisopropyl biphenyl (350mg) was
stirred for 2h to give a homogeneous solid. This solid (~44mg) was added to an
aliquot (1ml) of a suspension of
2-chloro-N-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidin-4-amine (850mg) in
t-butanol (34ml), followed by addition of 5-(methyloxy)-3-pyridinamine hydrobromide
(41mg, Heterocycles, 15(2), 871-4; 1981). The resultant mixture was heated at 90°C
overnight. Potassium carbonate (840mg), tris(dibenzylideneacetone)dipalladium (0)
(270mg) and 2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (210mg) were
stirred for 2h to give a homogeneous solid. This solid (~44mg) was added to the
reaction and heating repeated at 90°C overnight. The reaction was diluted with
ethanol and filtered through a pad of Celite. The solvent was removed under a
stream of nitrogen and the residue was purified by MDAP. Combination of
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appropriate fractions and evaporation of the solvents gave the desired product (4mg).
LC/MS; Rt 2.50min, MH" 339.

Method 25:

4-({4-[(2,2,2-Trifluoroethy!)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoic acid
(0.42g) was suspended in DMF (3ml). The suspension was treated with DIPEA
(0.84ml) followed by TBTU (0.48g) and left for 20min. Amine (0.2mmol) was
suspended in DMF (0.25ml) and one twelfth (~0.25ml) of the activated ester mixture
was added. The reaction mixtures were left at room temperature under nitrogen. The
reaction mixture was purified by MDAP, the appropriate fractions combined and the
solvent evaporated by vacuum centrifuge. The residue was dissolved in a small
amount of methanol and filtered through an aminopropyl cartridge (1g,
pre-conditioned with methanol). The cartridge was washed with methanol and the
solvent evaporated from the combined filtrate and washings under vacuum to give the
desired product.

The following compounds were prepared using Method 25:

Example Structure Name Starting | LC/MS | LC/MS
Material MH* Rt
(min)

N-{(3-cyanophe
nyl)methyl]-4-({
4-[(2,2,2-trifluor | 3-(Amino

I A | oethyhamino]-1 | methyl)be
3¢ kQAJKQ\NJL{‘I'} H-pyrrolo[2,3-d] | nzonitrile / 465.9 | 3.08
pyrimidin-2-yl}a Apin
mino)benzamid
e

N-[2-(ethyloxy)e
¢ | thyl]-4-({4-[(2,2,

F

T 2-(Eth
0 .j 2-trifluoroethyl) y)étha:laor)r(]
SOy NN . _ }
359 J\@\NJ:IN\} aminol-1H-pyrr e / 42292 | 279
olo[2,3-d]pyrimi Matrix
din-2-yl}amino)
benzamide
N-{2-[(methyla
¢ | mino)sulfonyljet )
o T a2, | 2R
360 S "Jm 2-trifluoroethyl) N-methyle 471851 2.64
v . thanesulfo ' '
amino]-1H-pyrr )
namide

olo[2,3-d]pyrimi
din-2-yl}amino)
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benzamide

N-(3-fluoro-4-m
ethylphenyl)-4-(
Fij {4-[(2,2,2-trifluor | 3-Fluoro-4
" | oethyl)amino}-1 | -methylani
%1 mi@iﬁ H-pyrrolo[2,3-d] | tines | 4989 | 349
pyrimidin-2-yl}a Aldrich
mino)benzamid
e
N~2~-{4-[(1,1-di

oxido-4-thiomor

. thiomorph
F1F holinyl
. Nj‘ pholinyl)carbon oline

yllphenyl}-N~4~ o
N N 11-d 468.84 o
thyl)-1H-pyrrolo[ e/
tech
2,3-d]pyrimidine Syntec
-2,4-diamine

Method 26:

4-({4-[(2,2,2-Trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoic acid
(0.42g) was suspended in DMF (3ml). The suspension was treated with DIPEA
(0.84ml) followed by TBTU (0.48g) and left for 20min. Amine (0.2mmol) was
suspended in DMF (0.25ml) and one twelfth (~0.25ml) of the activated ester mixture
was added. The reaction mixtures were left at room temperature under nitrogen. The
reaction mixture was purified by MDAP, the appropriate fractions combined and the
solvent evaporated by vacuum centrifuge. The residue was dissolved in a small
amount of methanol and filtered through an aminopropyl cartridge (1g,
pre-conditioned with methanol). The cartridge was washed with methanol and the
solvent evaporated from the combined filtrate and washings under vacuum. The
residue was applied an aminopropyl cartridge (1g, methanol pre-conditioned) and the
cartridge eluted with DCM. The eluent was reduced to dryness and the residue purifed
by MDAP. The appropriate fractions combined and the solvents evaporated in vacuo
to give the desired product

The following compounds were prepared using Method 26:
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Example Structure Name Starting | LC/MS | LC/MS
Material MH* Rt
(min)
N-[(3-fluorophenyl

ymethyl]-4-({4-[(2, [(3-Fluoro
+ 2,2-trifluoroethyl) phenyl)me

363 . i I amino]-1H-pyrrolo _ 459 3.14
" U thyl

OO [2,3-dJpyrimidin-2 | YJamine

. / Aldrich

-yl}amino)benzam
ide

N-(2-phenylethyl)-

| 4-({4-[(2,2,2-triflu

"I | oroethyl)amino]-1 2-Phenyle
364 A i 1 | thanamine | 454.94 | 3.20
k@ J.\)Y\\ H-pyrrolo[2,3-d]py / Aldrich
rimidin-2-yl}Jamino
Jbenzamide

Example 365
N-[2-(1-pyrrolidinyl)ethyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyr
imidin-2-yl}amino)benzamide

F

Fj~F
S ”
N\/\N)k©\ N7 \
P
N~ °N N

4-({4-[(2,2,2-Trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoic acid
(0.42g) was suspended in DMF (3ml). The suspension was treated with DIPEA
(0.84ml) followed by TBTU (0.48g) and left for 20min. [2-(1-Pyrrolidinyl)ethyllJamine
(0.2mmol, Lancaster) was suspended in DMF (0.25ml) and one twelfth (~0.25ml) of
the activated ester mixture was added. The reaction mixtures were left at room
temperature under nitrogen. The reaction mixture was purified by MDAP, the
appropriate fractions combined and the solvent evaporated by vacuum centrifuge.
The residue was dissolved in a small amount of methanol and filtered through an
aminopropyl cartridge (1g, pre-conditioned with methanol). The cartridge was washed
with methanol and the solvent evaporated from the combined filtrate and washings
under vacuum. The residue was applied an aminopropy! cartridge (1g, methanol
pre-conditioned) and the cartridge eluted with DCM. The eluent was reduced to
dryness and the residue purifed by MDAP. The appropriate fractions combined and
the solvents evaporated in vacuo. The residue was dissolved in methanol (1ml)
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andapplied to a pre-conditioned SCX-2 cartridge (0.5g) which was washed with
methanol. Elution with 2N ammonia in methanol and evaporation of the solvents
under vacuum gave the title compound. LC/MS; Rt 2.20min, MH" 448.

Intermediate 127
2-Amino-N-methylethanesulfonamide hydrochloride
Q.0
N//\\//SN

Cl

Methylamine was passed into a stirred solution of 2-phthalimidoethanesulfonyl
chloride (20g, Alfa Aesar) in dioxane (200ml) for 10min at 45°C. With the continued
passing of methylamine, the reaction mixture was heated to reflux for 4.5h and then
allowed to cool. The flask was stoppered with a vent and left to stand for 22h. The
white solid was filtered and the opaque filtrate concentrated in vacuo. Water (100ml)
was added and the solution acidified to pH1 with hydrochloric acid (2N, 35ml). The
mixture was concentrated in vacuo to give a white solid which was recrystallised from
ethanol (720ml) to give the title compound as a white crystalline solid (7.8g). MS;
MH* 139.

Method 27:

Potassium carbonate (700mg), tris(dibenzylideneacetone)dipalladium (0) (225mg)
and 2-dicyclohexylphosphino-2’,4’,6'-triisopropyl biphenyl (350mg) were stirred for
~1h to give a homogeneous solid. This solid (~44mg) was added to an aliquot (1ml)
of a solution of 2-chloro-N-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d}pyrimidin-4-amine
(475mg) dissolved in t-butanol (19ml), followed by the amine (2eq). The mixture was
heated under nitrogen, at 90°C overnight. The reaction was diluted with ethanol,
filtered through a plug of Celite and the filtrate reduced to dryness under a stream of
nitrogen. The residue was purified by MDAP, which after combination of appropriate
fractions and evaporation of the solvents under a stream of nitrogen, gave the desired
product.

The following compounds were prepared using Method 27:
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Examp! Structure Name Amine/ LC/MS | LC/MS
e Source Rt MH*
(min)
F
N/\%F 4-({4-[(2,2,2-triflu
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F
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Intermediate 128
1-(3-{[(1,1-Dimethylethyl)(dimethyl)silylJoxy}propyl)-3-methyl-1H-indazol-6-ami
ne

1-(3-{[(1,1-dimethylethyl)(dimethyl)silylJoxy}propyl)-3-methyl-6-nitro-1H-indazole
(6.4g) in dry ethanol (150ml) was added to palladium on carbon (10%, 650mg) and
stirred under 1Atm. of hydrogen for 4h. The mixture was filtered through Celite and
the filtrate evaporated to dryness. The residue was purified by chromatography on a
silica cartridge (100g), eluting with an ethyl acetate / cyclohexane gradient (0 -100%)
over 40min. to give, after evaporation of the solvents, the title compound (5.179).
LC/MS; MH* 320, Rt 3.53min.

Intermediates 129 and 130
2-(3-{[(1,1-dimethylethyl)(dimethyl)silylJoxy}propyl)-3-methyl-6-nitro-2H-indazo
le and
1-(3-{[(1,1-dimethylethyl)(dimethyl)silylJoxy}propyl)-3-methyl-6-nitro-1H-indazo
le

3-Methyl-6-nitro-1H-indazole (5g, WO 2002059110) in dry DMF (40ml) was cooled in
an ice / water bath to ~5°C, stirring under nitrogen. Sodium hydride (60% in mineral
oil 1.13g) was added portionwise. The reaction mixture was stirred for a further
30min. in the ice / water bath and
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[(3-bromopropyl)oxy](1,1-dimethylethyl)dimethylsilane (6.72ml) in dry DMF (Smi)
was added dropwise. The mixture was allowed to warm to room temperature and
stirred for 18h. The reaction mixture was quenched with water and extracted with
ethyl acetate (x3). The organic phases were combined, dried (magnesium sulphate),
and evaporated to dryness. The residue was purified by chromatography on a silica
cartridge (100g), eluting with an ethyl acetate / cyclohexane gradient (0 - 50%) over
40min to give a mixture of the two products (9.07g).

The mixture was dissolved in cyclohexane and applied to a silica cartridge (100g),
the cartridge was eluted with cyclohexane (200ml), 10% ethyl acetate / cyclohexane
(200ml) and then 30% ethyl acetate / cyclohexane. Appropriate fractions were
combined and reduced to dryness to give the two title compounds:-

The eluting product first,
1-(3-{[(1,1-dimethylethyl)(dimethyl)silylloxy}propyl)-3-methyl-6-nitro-1H-indazole
(6.49). NMR; [CDCI3] 6H 8.39,(1H, s), 7.98-7.96,(1H, d), 7.74-7.72,(1H,
d), 4.52-4.51,(2H, t), 3.58-3.55,(2H, t), 2.62,(3H, s), 2.16-2.10,(2H, m),
0.92,(9H, s), 0.04,(6H, s). LC/MS; MH"® 350, Rt 4.24min.

The eluting product second was purified further by trituation with cyclohexane and

filtration to give
2-(3-{[(1,1-dimethylethyl)(dimethyl)silylJoxy}propyl)-3-methyl-6-nitro-2H-indazole
(2.08g). NMR; [CDCIl;] ©&H 8.63,(1H,,s), 7.85-7.83,(1H, d),

7.67-7.65,(1H, d), 4.55-4.52,(2H, t), 3.62-3.60,(2H, t), 2.69,(3H, s),
2.23-2.17,(2H, m), 0.91,(9H, s), 0.06,(6H, s). LC/MS; MH* 350, Rt
4.24min.

Method 28:

Potassium carbonate (700mg), tris(dibenzylideneacetone)dipalladium(0) (225mg)
and 2-dicyclohexylphosphino-2’,4’,6'-triisopropyl biphenyl (350mg).were stirred for
~1h to give a homogeneous solid. This solid (~44mg) was added to an aliquot
(1ml) of a solution of
2-chloro-N-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidin-4-amine (475mgq)
dissolved in t-butanol (19ml), followed by the amine (2eq). The mixture was heated
under nitrogen, at 90°C overnight. Potassium carbonate (28mg),
tris(dibenzylideneacetone)dipalladium (0) (9mg) and
2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (7mg) were added to the
reaction and heating repeated under nitrogen at 90°C overnight. The reaction was
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diluted with ethanol, filtered through a plug of Celite and the filtrate reduced to
dryness under nitrogen. The residue was purified by MDAP, which after

combination of appropriate fractions and evaporation of the solvents under a stream

of nitrogen, gave the desired product.

The following compounds were prepared using Method 28:

Exampl Structure Name Amine/ | LC/MS | LC/MS
e Source Rt MH*
(min)
F
N N?-(8-chloro-6-quin | 8-chloro-6
)NI\\ \ olinyl)-N*-(2,2,2-trifl | -quinolina
N uoroethyl)-1H-pyrro | mine /J
374 o 3.24 393
lo[2,3-d]pyrimidine- | Chem Soc
—1—( 2,4-diamine 3543-8;
trifluoroacetate 1953
[ 5-({4-[(2,2,2-rifluor
F = = 1Ly
N/\%F . 5-amino-1
NS oethyl)amino]-1H-p )
L ~ | ,3-dihydro
NT NN yrrolo[2,3-d]pyrimid .
i i -2H-benzi
375 in-2-yl}amino)-1,3- i 2.31 364
F ool . | midazol-2-
F—H dihydro-2H-benzimi
NTN F o one /
| dazol-2-one ]
) Matrix
trifluoroacetate
] [3-ethyl-4-
N/\%FF N2-[3-ethyl-4-(meth | (methylox
)N'\t A\ yloxy)phenyl]-N*-(2 | y)phenyl]a
NN N ,2,2-trifluoroethyl)-1 mine
376 £ ol H 2.3 | hvdrochl 3.15 366
] : -pyrrolo[2,3-d]pyri | hydrochlor
o ¢ © | midine-2,4-diamine ide /
trifluoroacetate wO020030
35065
Example 377

2-chloro-N-(1-methylethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]
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pyrimidin-2-yl}amino)benzamide
F
F_
N/
I*' ()
x>
N N/
Cl
N

A

o)

A stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimi
din-4-amine (100mg), 4-amino-2-chloro-N-(1-methylethyl)benzamide (106mg) and
potassium carbonate (52mg) in t-butanol (4ml) under nitrogen, was treated with
2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (17.9mg) and
tris(dibenzylideneacetone)dipalladium (0) (22.9mg) and the stirred mixture was
heated in a sealed vial by microwave irradiation at 120°C for 1h. The mixture was
cooled to room temperature and was partitioned between water (30ml) and ethyl
acetate (30ml). The aqueous phase was further extracted with ethyl acetate (30ml)
and the solvent was evaporated from the combined organics in vacuo. The residue
was treated with a solution of sodium methoxide in methanol (0.5M, 5ml) and the
mixture heated at 80°C under nitrogen for 1h. The methanol was evaporated in
vacuo from the cooled reaction and the residue was purified by MDAP. The
appropriate fractions were combined to give, after solvent evaporation in vacuo,
partially purified material. This was further purified by MDAP on a Supelco ABZ +plus
column (100 x 21.2mm, 5um). Gradient elution with ethyl 0.1% trifluoroacetic acid /
acetonitrile in 0.2% trifluoroacetic acid / water (20- 99%) over 15min gave, after
combination of the appropriate fractions and evaporation of the solvent in vacuo, the
titte compound. LC/MS; Rt 3.02min, MH" 427.

Intermediate 131
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/L I
N

4-amino-2-chloro-N-(1-methylethyl)benzamide Cl N
4-Amino-2-chlorobenzoic acid (300mg, Aldrich) was added to a stirred solution of
PyBOP (1.0g), isopropylamine (0.745ml) and DIPEA (2.26g) in DMF (15ml) at room
temperature under nitrogen and the mixture was stirred overnight. The solvent was
evaporated in vacuo, the residual gum was dissolved in the minimum amount of
DCM and was absorbed onto an aminopropy! cartridge (50g) and the material was
purified by chromatography, eluting with ethyl acetate / cyclohexane (0-100%) over
30min. Combination of the appropriate fractions and evaporation of the solvent in
vacuo, gave the title compound (339mg). LC/MS; Rt 2.13min, MH" 213.

Example 378
2-chloro-N-ethyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-
2-yl}amino)benzamide

Cl

o) N

\

A stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7H-pyrrolo[2,3-d]pyrimi
din-4-amine (100mg), 4-amino-2-chloro-N-ethylbenzamide (99mg) and potassium
carbonate (52mg) in t-butanol (4ml) under nitrogen, was treated with
2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (17.9mg) and
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tris(dibenzylideneacetone)dipalladium (0) (22.9mg) and the stirred mixture was
heated in a sealed vial by microwave irradiation at 120°C for 1h. The mixture was
cooled to room temperature and was partitioned between water (30ml) and ethyl
acetate (30ml). The aqueous phase was further extracted with ethyl acetate (30ml)
and the solvent was evaporated from the combined organics in vacuo. The residue
was treated with a solution of sodium methoxide in methanol (0.5M, 5mi) and the
mixture heated at 80°C under nitrogen for 1h. The methanol was evaporated in
vacuo from the cooled reaction and the residue was purified by MDAP. The
appropriate fractions were combined to give, after solvent evaporation in vacuo,
partially purified material. The MDAP was repeated and the residue further purified
by MDAP on a Supelco ABZ +plus column (100 x 21.2mm, 5um). Gradient elution
with ethy! 0.1% trifluoroacetic acid / acetonitrile in 0.2% trifluoroacetic acid / water
(20- 99%) over 15min gave, after combination of the appropriate fractions and
evaporation of the solvent in vacuo, the title compound (2.7mg). LC/MS; Rt
2.93min, MH" 412.85.

Intermediate 132

4-amino-2-chloro-N-ethylbenzamide
0]

~ N

Cl N

4-Amino-2-chlorobenzoic acid (300mg, Aldrich) was added to a stirred solution of
PyBOP (1.0g), ethylamine hydrochloride (714mg) and DIPEA (3.39g) in DMF (15ml)
at room temperature under nitrogen and the mixture was stirred overnight. The
solvent was evaporated in vacuo, the residual gum was dissolved in the minimum
amount of DCM and was absorbed onto an aminopropyl cartridge (50g) and the
material was purified by chromatography, eluting with ethyl acetate / cyclohexane
(0-100%) over 30min. Combination of the appropriate fractions and evaporation of
the solvent in vacuo, gave the titte compound (293mg). LC/MS; Rt 1.83min, MH*
199.

Example 379

N2-[4-(5-methyl-1,3,4-oxadiazol-2-yl)phenyi]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo
[2,3-d]pyrimidine-2,4-diamine
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Fj—p
o \
N NI ~N N\

NN TN
4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoic acid
(100mg) was dissolved in DMF (0.5ml) and was (treated with
O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate
(119.2mg). The mixture was stirred under nitrogen for 10min. A solution of acetic
hydrazide (31.7mg) in DMF (0.5ml) was added and the mixture was stirred under
nitrogen overnight. The solvent was evaporated under vacuum and DCM (5ml) was
added to the residue. The solvent was evaporated under vacuum, the residue was
dissolved in methanol (5ml) and was filtered through an aminopropy! cartridge (5g,
pre-conditioned with methanol). The cartridge was washed with methanol and the
combined filtrate and washes reduced to dryness under vacuum. The residue was
dissolved in methanol (5ml) and applied to a pre-conditioned SCX-2 cartridge (5g).
The cartridge was washed with methanol and the product eluted with 2M ammonia in
methanol. The basic fractions were combined and the solvent evaporated under
vacuum. The residue was treated with THF (2.5ml) and
(methoxycarbonylsulfamoyl)triethylammonium hydroxide, inner salt (60.8mg,
Burgess reagent, Aldrich) was added. The mixture was heated at 70°C under
nitrogen for 5h. The solvent was evaporated under vacuum and the residue purified
by MDAP to give, after the appropriate fractions were combined and the solvent

evaporated under vacuum, the title compound (2.7mg). LC/MS; Rt 2.78min, MH*
390.

Example 380

N?-(2,2-dioxido-1,3-dihydro-2-benzothien-5-yl)-N*-methyl-1H-pyrrolo[2,3-d]pyri
midine-2,4-diamine
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N/
DS
N~ N7 N
2S=O
Il
O
2-Chloro-N-methyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (87mg),
1,3-dihydro-2-benzothiophen-5-amine-2,2-dioxide (104mg, Maybridge),
tris(dibenzylideneacetone)dipalladium (0) (44.0mg),

2-dicyclohexylphosphino-2’,4’,6’-triisopropyl biphenyl (34.1mg), potassium
carbonate (133mg) and t-butanol (10ml) were heated by microwave in a sealed vial
at 140°C for 40min. The cooled reaction was diluted with ethanol, filtered through a
plug of Celite and the filtrate reduced to dryness under a stream of nitrogen. The
residue was dissolved in methanol / DCM and loaded on to a SCX-2 SPE cartridge
(10g, pre-conditioned with methanol). The cartridge was eluted with methanol
followed by a 2M solution of ammonia in methanol. The methanolic ammonia
fraction was concentrated under a stream of nitrogen. The residue was purified by
chromatography on a silica cartridge (20g), eluting with a methanol / DCM gradient
(0-15%) + 1% triethylamine over 40min. Combination of the appropriate fractions
and evaporation of the solvents gave the title compound (25mg). LC/MS; Rt
2.24min, MH" 329.94. g

Intermediate 133
2-Chloro-N-methyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine

N/

N\\

|
A A

2,4-Dichloro-1H-pyrrolo[2,3-d]pyrimidine (400mg, Pharm Lab Product List) and a
solution of methylamine in ethanol (33%, 10ml) were heated by microwave in a

Cl

sealed vial at 80°C for 10min. The reaction was evaporated in vacuo and the
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resultant solid was suspended in water and stirred for 5min. The solid was isolated
by filtration and dried under vacuum at 40°C overnight to give the title compound
(311mg). LC/MS; Rt 2.22min, MH" 183, 185.

Example 381
4-{[4-(Methylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-propylbenzamid
e

2-Chloro-N-methyl-1H-pyrrolo[2,3-d]pyrimidin-4-amine (100mg),
4-amino-N-propylbenzamide (98mg), tris(dibenzylideneacetone)dipalladium (0)
(50.4mg), 2-dicyclohexylphosphino-2’,4’,6'-triisopropy! biphenyl (39.1mg), potassium
carbonate (152mg) and t-butanol (10ml) were combined and heated by microwave in
a sealed vessel at 140°C for 40min. The reaction was diluted with ethanol, filtered
through Celite and the filtrate reduced to dryness under a stream of nitrogen. The
residue was dissolved in DCM / methanol and loaded on to an SCX-2 cartridge (10g,
pre-conditioned with methanol). The cartridge was eluted with methanol and 2M
ammonia in methanol. The solvent was evaporated from the methanolic ammonia
fraction under a stream of nitrogen. The residue was purified by chromatography
on a silica cartridge (20g), eluting with a gradient of methanol / DCM (0-15%) + 1%
triethylamine over 30min to give the title compound (41mg). LC/MS; Rt 2.32min,
MH* 325.

Example 382
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N*-(1,1-dimethylethyl)-N*-(2,2-dioxido-1,3-dihydro-2-benzothien-5-yl)-1H-pyrrol
0[2,3-d]pyrimidine-2,4-diamine

N N
0 N .=
X"

To a stirred mixture of
2-chloro-N-(1,1-dimethylethyl)-7-[(4-methylphenyl)sulfonyl]-7 H-pyrrolo[2,3-d]pyrimidi
n-4-amine (170mg), potassium carbonate (124.4mg) and

1,3-dihydro-2-benzothiophen-5-amine 2,2-dioxide (123.7mg, Maybridge) in t-butanol
(12ml) at room temperature under nitrogen was added
2-dicyclohexylphosphino-2',4’,6’-triisopropyl biphenyl (32.2mg) and
tris(dibenzylideneacetone)dipalladium (0) (41.2mg) and the stirred mixture was
heated in a sealed vial by microwave irradiation at 120°C for 40min. The cooled
mixture was partitioned between water (25ml) and ethyl acetate (25ml). The organic
phase was concentrated in vacuo and the residue (300mg) was treated with a
solution of sodium methoxide in methanol (0.5M, 5ml) and the mixture heated at
80°C under nitrogen for 40min. A further portion of sodium methoxide in methanol -
(0.5M, 5ml) was added and the mixture heated at 80°C under nitrogen for 1h. The
methanol was evaporated from the cooled reaction, water (30ml) was added and the
mixture was extracted with ethyl acetate (2x 25ml). The solvent from the combined
organic phases was evaporated in vacuo and the residue was purified by
chromatography on a silica cartridge (50g), eluting with an ethyl acetate /
cyclohexane gradient (0-100%) over 60min. Combination of the appropriate fractions
and evaporation of the solvent in vacuo, gave the title compound (48mg). LC/MS;
Rt 2.56min, MH" 372.

Intermediate 134

2-chloro-N-(1,1-dimethylethyl)-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]p
yrimidin-4-amine
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A mixture of 24-dichloro-7-[(4-methylphenyl)sulfonyl]-7H-pyrrolo[2,3-d]pyrimidine
(300mg), DIPEA (0.92ml) and t-butylamine (0.56ml) in ethano! (15ml) was heated at
80°C for 24h. The mixture was treated with water (25ml) and extracted with ethyl
acetate (2x 25ml). The solvent from the combined organic portions was evaporated
in vacuo to give a residue which was purified by chromatography on a silica cartridge
(50g), eluting with an ethyl acetate / cyclohexane gradient (0-100%) over 60min.
Combination of the appropriate fractions and evaporation of the solvent in vacuo,
gave the title compound (170mg). LC/MS; Rt 3.85min, MH* 379, 381.

Example 383
2,2-dimethyl-6-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}
amino)-2H-1,4-benzoxazin-3(4H)-one

F_ _F

T
N
o)
N
1000
0~ °N N~ N N

2-Chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimi
din-4-amine (50mg), 6-amino-2,2-dimethyl-2H-1,4-benzoxazin-3(4H)-one (28.4mg),
potassium carbonate (23.9mg), tris(dibenzylideneacetone)dipalladium (0) (6.8mg)
and 2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (2.9mg) in t-butanol
(1.5ml) were combined in a sealed vial and heated at 120°C for 45min by microwave
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irradiation. The reaction was heated at 120°C for a further 45min with added
2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (~2mg),
6-amino-2,2-dimethyl-2H-1,4-benzoxazin-3(4H)-one (~5mg) and
tris(dibenzylideneacetone)dipalladium (0) (~2mg). The mixture was diluted with ethyl
acetate and filtered through Celite. The filtrate was evaporated and was purified on
MDAP. The appropriate fractions were combined and evaporated and then dissolved
in sodium methoxide in methanol solution (0.5N, 2ml) and stirred at 80°C for 1.5h.
The solvent was evaporated and the residue partitioned between chloroform (2ml)
and water (2ml). The organic phase was reduced to dryness and the residue purified
by MDAP. Evaporation of the appropriate fraction gave the title compound (2.1mg).
LC/MS; MH" 407, Rt 3.07min.

Intermediate 135
0] :
0] N N

2,2-Dimethyl-6-nitro-4H-benzo[1,4]oxazin-3-one (1.5g, ChemOvation Ltd.) was
partially dissolved in ethyl acetate (30ml) and stirred with palladium on carbon (10%,
350mg) under 1 Atm. pressure of hydrogen for 5h. The reaction mixture was filtered

6-amino-2,2-dimethyl-2H-1,4-benzoxazin-3(4H)-one

through Celite and the filtrate evaporated to give a pale brown solid. The crude
material was applied to a SCX-2 cartridge (50g) and the cartridge eluted with
methanol and 8% ammonia in methanol solution. The methanolic ammonia fraction
was evaporated to give the title compound as a salmon pink powder (1.17g).
LC/MS; MH"* 193, Rt 1.75min.

Example 384

Ethyl
4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzo
ate
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F

F‘I:‘F
@) N
-0 N
| A\
—
N~ >N N
Ethyl
4-({7-[(4-methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7 H-pyrrolo[2,3-d]pyri
midin-2-yl}amino)benzoate (38.0mg) in a solution of tetrabutylammonium fluoride in
THF (1N, 0.427ml) was stirred at room temperature. Further tetrabutylammonium
fluoride in THF solution (1N, 0.4ml) was added and the reaction left to stir overnight.
The reaction mixture was then heated to 50°C for 21h and then cooled to room
temperature. The mixture was diluted with ethyl acetate and the solvents evaporated.
The residue was adsorbed onto Florisil from ethyl acetate and purified by
chromatography on a silica cartridge (20g), eluting with an ethyl acetate /
cyclohexane gradient (5-70%). The appropriate fraction was evaporated to give the
title compound as an off-white solid (10.9mg). LC/MS; MH* 380, Rt 3.35min.

Method 29:

The 4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d}pyrimidin-2-yl}aminc)benzoyl
chloride (55.5mg) was added to each amine and the mixture suspended in acetone
(1ml). The reaction was treated with pyridine (23.7mg), stoppered and stirred at
room temperature for 2.5 days. The solvent was evaporated under a stream of
nitrogen and the residue purified by MDAP. The appropriate fractions were combined
and the solvents evaporated. The residue was dissolved in methanol, the solution
loaded onto an aminopropyl cartridge (0.5g, methanol pre-conditioned) and the
cartridge eluted with methanol (3ml). The solvent was evaporated (vacuum
centrifuge) to leave the title compound.

The following compounds were all prepared using Method 29:

Example Structure Name Amine LCMS | LCMS
MH* Rt
(min)
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N-(3-methyl-5-isot )
] 5-Amino-3
hiazolyl)-4-({4-[(2, )
; -methyliso
s 2,2-trifluoroethyl) ]
385 3§ ﬂ; ino]-1H | thiazole 448 3.20
3 amino]-1H-pyrrolo .
'QN*Q j @ . p.y' hydrochlor
SN | [2,3-d]pyrimidin-2 de /
ide
-yl}amino)benzam .
] Aldrich
ide
N-(5-methyl-1,3,4
-thiadiazol-2-yl)-4 | 2-Amino-5
,jtF -({4-[(2,2,2-trifluor | -methyl-1,
386 3 ] oethyl)amino]-1H- | 3,4-thiadia | 449 3.00
s N N7 A
A | pyrrolof2,3-dlpyri zole /
midin-2-yl}amino) Acros
benzamide
N-(5-methyl-3-iso
. xazolyl)-4-({4-[(2,
e Y) (- 3-Amino-5
on o . 2,2-trifluoroethyl) ]
U ] -methyliso
387 J\@ v | amino]-1H-pyrrolo , 432 | 3.08
N (2.3-dlpyrimidin-2 xadiaole /
,3-d]pyrimidin-
Py Aldrich
-yl}amino)benzam
ide
N-(3,4-dimethyl-5
¢ -isoxazolyl)-4-({4-
F.tF ,Y) (€ 5-Amino-3
N0 o . [(2,2,2-trifluoroeth .
388 ’37\. 7 l)amino]-1H-pyrr A-dimethy 446 3.03
S v Y py lisoxadiaz '
olo[2,3-d]pyrimidi
) ole / Alfa
n-2-yl}amino)ben
zamide
N-3-isoxazolyl-4-(
F
4-[(2,2,2-trifluoro
on o FT: e . 3-Aminois
LI ethyl)amino]-1H-p
389 N /N'k\ N 10[2,3-dlpyrimi oxazole / 418 2.99
~ rrolo[2,3-d]pyrimi
e Y _py Aldrich
din-2-yl}amino)be
nzamide
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N-(5-methyl-3-iso
xazolyl)-4-({4-[(2,

ide
trifluoroacetate

] 3-Amino-5
e 2,2-trifluoroethyl) _
390 9 ino]-1H I “methyliso 431.88 | 3.07
i ) amino]-1H-pyrrolo . .
MN*@\ R _ p.y. xazole /
SN | [2,3-d]pyrimidin-2 .
] Aldrich
-yl}amino)benzam
ide
N-(5-methyl-3-iso
. xazolyl)-4-({4-[(2,
.. . T | 2.2-ifluoroethyl) | 3-Amino-5
“NJ\@ Ny | amino]-1H-pyrrolo | -methyliso
391* WS o 432.16 | 3.08
[2,3-d]pyrimidin-2 | xazole/
T2 -yl}amino)benzam |  Aldrich

* Example originates from precipitate on top of NH2 cartridge.

Intermediate 136

4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzo

yl chloride

Cl

F

F‘tF

N

N™ SN

|
N)\N/ N

The 4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoic
acid (1.2g) was suspended in anhydrous toluene (20ml) and treated with thionyl

chloride (20ml). The reaction mixture was stirred at room temperature under nitrogen

overnight. The volatiles were evaporated in vacuo and the residue azeotroped with

anhydrous toluene to give the title compound as a light brown solid (1.15g).

NMR;

[Ds-DMSO] dH 11.99,(1H, bs), 10.42,(1H, bs), 9.15,(1H, bs), 7.90,(2H, d), 7.82,(2H,
d), 7.04,(1H, s), 6.73,(1H, s), 4.47,(2H, m).
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Example 392
4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benza
mide
5
F
F‘—tF
N N
) P®
=
N~ N7 N

4-({7-{(4-Methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7 H-pyrrolo[2,3-d]pyri
midin-2-yl}amino)benzamide (229mg) was dissolved in sodium methoxide in

10  methanol (0.5M, 3ml) and the solution heated at 80°C under nitrogen for ~1h and
then left overnight at room temperature. The reaction was diluted with water (~5ml)
and the precipitate isolated by filtration. The solid was washed with water, sucked
dry on the sinter and further dried at 45°C under vacuum to give the desired product
as a cream solid (133mg). LC/MS; MH* 350.93, Rt 2.51min.

15
Intermediate 137
4-({7-[(4-Methylphenyl)sulfonyl]-4-[(2,2,2-trifluoroethyl)amino]-7H-pyrrolo[2,3-d
Jpyrimidin-2-yl}amino)benzamide
F
F‘tF
N N
) DS
=
N N7 N
O:S:O
20
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2-Chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-ad]pyrimi
din-4-amine (200mg), 4-aminobenzamide (81mg),
tris(dibenzylideneacetone)dipalladium (0) (12mg),
2-dicyclohexylphosphino-2',4’,6'-triisopropyl  biphenyl (6mg) and potassium
carbonate (100mg) were mixed in t-butanol (7.5ml), the mixture degassed and
heated at 85°C under nitrogen for ~20h. Tris(dibenzylideneacetone)dipalladium (0)
(12mg), 2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (6mg) were added to
the reaction and heating continued for 3h at 85°C and then at 95°C for ~20h. The
cooled reaction was diluted with ethyl acetate, adsorbed onto silica and applied to a
silica cartridge (20g). The cartridge was eluted with an ethyl acetate / cyclohexane
gradient (0-100%), the appropriate fractions combined and the solvents evaporated
in vacuo to give the desired product as a pale yellow solid (230mg). NMR;
[De-DMSO] 6H 9.51,(1H, s), 8.32,(1H, t), 7.98-7.93,(4H, m), 7.86-7.84,(3H, m),
7.40-7.37,(3H, m), 7.15,(1H, bs), 6.85,(1H, d), 4.35,(2H, m), 2.32,(3H, s).

Example 393
N-(1-methylethyl)-2-propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]
pyrimidin-2-yl}amino)benzamide

F

FJKF
)\ O N
N NT N\
|
/\J:EJ\NJ\N/ N

A stirred mixture of
2-chloro-7-[(4-methylphenyl)sulfonyl]-N-(2,2,2-trifluoroethyl)-7 H-pyrrolo[2,3-d]pyrimi

din-4-amine (100mg), 4-amino-N-(1-methylethyl)-2-propylbenzamide (65mg) and
potassium carbonate (48mg) in t-butanol (5ml) under nitrogen was treated with
2-dicyclohexylphosphino-2’,4’,6’-triisopropyl biphenyl (18mg) and
tris(dibenzylideneacetone)dipalladium (0) (23mg) and the stirred mixture was heated
in a sealed vial by microwave irradiation at 120°C for 1h. The cooled mixture was
partitioned between water (25mi) and ethyl acetate (25ml). The aqueous phase
further extracted with ethyl acetate (25ml). The solvent was evaporated from the
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combined organic phases in vacuo. The residue was treated with sodium methoxide
solution in methanol (0.5M) and heated at 80°C for 2h. The mixture was cooled to
room temperature and the solvent was evaporated in vacuo. The residue was
purified by MDAP. The appropriate fractions were combined and the solvent .
evaporated in vacuo to leave the title compound (27mg). LC/MS; Rt 3.05min, MH"
435.

Intermediate 138
4-amino-N-(1-methylethyl)-2-propylbenzamide

A

A mixture of PyBOP (958mg), DIPEA (2.92ml), isopropylamine (0.71ml) and
4-amino-2-propylbenzoic acid (300mg) in DMF (10ml) at room temperature under
nitrogen was stirred for 10h. The solvent was evaporated in vacuo and the residue
was dissolved in the minimum amount of DCM and absorbed onto an aminopropyl
cartridge (50g). The cartridge was eluted with an ethyl acetate / cyclohexane
gradient (0-100%) over 30min. Combination of the appropriate fractions and
evaporation of the solvent in vacuo, gave the title compound (183mg). LC/MS; Rt
2.24min, MH* 221,

Intermediate 139
4-Amino-2-propylbenzoic acid

Methyl 4-amino-2-propylbenzoate hydrochloride (1.0g) was dissolved in methanol
(20ml) and sodium hydroxide solution (2M, 10ml) added. The solution was stirred at
room temperature for 3h and then heated at 80°C for 5h. The cooled solution was
neutralised with hydrochloric acid (2M), the methanol evaporated in vacuo and the
residue treated with water (40ml). The mixture was extracted with ethyl acetate (2x
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40ml) and the solvent from the combined organic portions was evaporated in vacuo
to leave the title compound (800mg). LC/MS; Rt 2.41min, MH" 180.

Intermediate 140
Methyl 4-amino-2-propylbenzoate hydrochloride

o)

A solution of methyl 2-bromo-4-nitrobenzoate (5.00g, Bioorg. and Med. Chem. 2004,
12(24), 6517-6526) in dry toluene (25ml) was treated with allyltributyltin (7.40ml).
Tetrakis(triphenylphosphine)palladium (0) (665mg) was added and the mixture under
nitrogen was heated at ~100°C for 4h. The mixture was applied to a silica column
(160g). Elution with hexane / ethyl acetate (4:1) gave, after combination the
appropriate fractions and evaporation of the solvent in vacuo, an oil (4.1g). The oil
(3.1g) was dissolved in ethyl acetate (60ml) and hydrogenated over platinum on
carbon overnight (5%, 1.5g). The mixture was filtered through Celite and the filtrate
was treated with ethereal hydrogen chloride (1M, 25ml). Solvent evaporation in
vacuo gave the title compound (2.23g). NMR; [De-DMSO} 6H 7.77,(1H, d),
6.91,(2H, m), 3.77,(3H, t), 2.82,(2H, t), 1.51,(2H, m), 0.90,(3H, t).

Example 394

N-propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}ami
no)benzamide 4-methylbenzenesulfonate
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F

FTF

o) N
Ay
N)\N/ N

Q
$-0
o

N-Propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)be
nzamide (350mg) was dissolved with heating and sonication in THF (7ml).
p-Toluenesulphonic acid hydrate (162mg) was dissolved with heating in THF (1ml)
and the resulting solution added to the
N-propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)be
nzamide. The mixture was warmed gently to give a solution and then allowed to
cool to room temperature. The mixture was rewarmed to 40°C, allowed to cool and
the heating cooling cycle repeated (x2). The mixture was left at room temperature
over the weekend, the white solid isolated by filtration, washed with THF (1ml) and
sucked dry on the sinter. Solid further dried under vacuum at ~40°C for 2h to give
the title compound as a white solid (425mg). NMR; [Ds-DMSO] 6H 11.46,(1H, b),
9.44,(1H, b), 8.47,(1H, b), 8.28,(1H, t), 7.79,(4H, s), 7.48,(2H, d), 7.11,(2H, d),
6.96,(1H, m), 6.60,(1H, m), 4.40,(2H, m), 3.21,(2H, q), 2.29,(3H, s), 1.53,(2H, m),
0.89,(3H, t).

Method 30:

Potassium carbonate (420mg), tris(dibenzylideneacetone)dipalladium (0) (135mg)
and 2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (105mg) were mixed and
stirred for 2h. To an aliquot of this mixture (~44mg), was added
2-chloro-N-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidin-4-amine (25mg)
dissolved in methanol, and the aniline (0.2mmol). The methano!l was evaporated
under a stream of nitrogen, t-butanol added and the mixture heated at 90°C
overnight. The reaction was diluted with ethanol, filtered through Celite, the Celite
washed with ethanol and the combined filtrate and washingsreduced to dryness
under a stream of nitrogen. The residue was dissolved in DMSO / methanol (1:1,
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1ml) and purified by MDAP. MP-carbonate resin was added to the eluted fractions
and the fractions allowed to stand at room temperature overnight. Appropriate

fractions were combined and reduced to dryness in vacuo to give the desired

compound.
5
The following examples were prepared using Method 30.
Example Structure Name Aniline LCMS | LCMS
MH"* Rt
(min)
395 rlF N?-{4-[2-(dimethyl | [2-(4-amin | 379 213
Nj/ amino)ethyllphen | ophenyl)et
j‘|\j A yl}-N*-(2,2,2-triflu | hyf]dimeth
oo oroethyl)-1H-pyrr | ylamine /
olo[2,3-d]pyrimidi | PharmLab
F—;—qo ne-2,4-diamine Product
A= " ° | trifluoroacetate List
396 N N?-{4-[2-(4-morph | {4-[2-(4-m | 421 2.15
Nj/ olinyl)ethyllphenyl | orpholinyl)
)NI\\ A\ }-N*-(2,2,2-trifluor | ethyl]phen
NN N oethyl)-1H-pyrrolo | yl}amine /
[2,3-d]pyrimidine- | PharmLab
F_T__<° 2,4-diamine Product
C3 F % trifluoroacetate List
o
397 _r formic acid - [(4-amino 365 2.45
j/ N?-{4-[(dimethyla | phenyl)me
i 1 \ mino)methyllphen | thyldimet
N )'\N/ 9y yl}-N*~(2,2,2-triflu | hylamine /
oroethyl)-1H-pyrr | PharmLab
olo[2,3-d]pyrimidi Product
- o'k ne-2,4-diamine List
@]
Example 398
10 formic acid -
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N?-[4-(4-morpholinylmethyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]p

fo) o]

yrimidine-2,4-diamine Potassium carbonate (420mg),

tris(dibenzylideneacetone)dipalladium (0) (135mg) and
2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (105mg) were mixed and
stired for 2h. To an aliquot of this mixture (~44mg), was added
2-chloro-N-(2,2,2-triflucroethyl)-1H-pyrrolo[2,3-d]pyrimidin-4-amine (25mg)

dissolved in methanol, and [4-(4-morpholinylmethyl)phenyllamine (38mg, PharmLab
Product List). The methanol was evaporated under a stream of nitrogen, t-butanol
added and the mixture heated at 90°C overnight. A further aliquot (~44mg) of the
catalyst mixture was added to the reaction and heating continued for 24h. The
reaction was diluted with ethanol, filtered through Celite, the Celite washed with
ethanol and the combined filtrate and washingsreduced to dryness under a stream of
nitrogen. The residue was dissolved in DMSO / methanol (1:1, 1ml) and purified by
MDAP. MP-carbonate resin was added to the eluted fractions and the fractions
allowed to stand at room temperature overnight. Appropriate fractions were
combined and reduced to dryness in vacuo to give the title compound.

Method 31:

Potassium carbonate (420mg), tris(dibenzylideneacetone)dipalladium (0) (135mg)
and 2-dicyclohexylphosphino-2',4’,6'-triisopropy! biphenyl (106mg) were mixed and
stired for 2h. To an aliquot of this mixture (~44mg), was added
2-chloro-N-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidin-4-amine (25mg)
dissolved in t-butanol (1ml), and the aniline (0.2mmol). The mixture was heated at
90°C overnight. The reaction was diluted with ethanol, filtered through Celite, the
Celite washed with ethanol and the combined filtrate and washings reduced to
dryness under a stream of nitrogen. The residue was dissolved in DMSO /
methanol (1:1, 1ml) and purified by MDAP. Appropriate fractions were combined
and reduced to dryness in vacuo to give the desired compound.

- 296 -



WO 2007/042299 PCT/EP2006/009870
The following examples were prepared using Method 31.
Example Structure Name Aniline LCMS | LCMS
MH"* Rt
(min)
399 s N2-{4-[(4-acetyl-1- | {4-[(4-acet | 448 2.42
j‘|\\ N piperazinyl)methy | yl-1-pipera
NN lJphenyl}-N*-(2,2, | zinyl)meth
2-trifluoroethyl)-1 | yllphenyl}
. ._1_# | H-pyrrolo[2,3-d]py | amine
Q)_ _H rimidine-2,4-diami
° ne trifluoroacetate
400 N/\{F 4-methyl-1-[3-({4- | 1-(3-amin | 420 2.35
/T'\: A [(2,2,2-trifluoroeth | ophenyl)-4
) “o " . | yhamino]-1H-pyrr | -methyl-2-
@N)H < | olo[2,3-dJpyrimidi | piperazino
(ne n-2-yl}amino)phe ne
nyl]-2-piperazinon
e trifluoroacetate
401 F N2-[3-(4-morpholi | [3-(4-morp | 407 2.50
) N\/\ff nylmethyl)phenyl] | holinylmet
AL A -N*~(2,2,2-trifluoro | hyl)phenyl
@ F_T_<° ethyl)-1H-pyrrolo[ | Jamine/
NO F° | 2,3-d]pyrimidine-2 | PharmLab
° ,4-diamine Product
trifluoroacetate List
402 W~ N?-[3-(4-methyl-1- | [3-(4-meth | 406 2.52
)N,\j Q piperazinyl)pheny | yl-1-pipera
é\“ X _ | -N*(2,2,2trifluor | zinyl)phen
™ *1X | oethyl)-1H-pyrrolo | yllamine /
NN [2,3-d]pyrimidine- | Maybridge
2,4-diamine
trifluoroacetate
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403 e N?~{3-[(4-methyl-1 | {3-[(4-met | 420 2.49
J\j \F -piperazinyl)meth | hyl-1-piper
oo F yllphenyl}-N*-(2,2 | azinyl)met
©/L/\ < | ,2-trifluoroethyl)-1 | hyllphenyl
e 7 | Hepyrrolo[2,3-dlpy | Jamine /
rimidine-2,4-diami | PharmLab
ne trifluoroacetate | Product
List
404 W N?-{4-[(4-methyl-1 | {4-[(4-met | 420 2.44
b t \F -piperazinyl)meth | hyl-1-piper
oo yllphenyl}-N*-(2,2 | azinyl)met
QO F—I—/(: ’,j-trifluoroethyl)-1 hyl]phenyl
~ -pyrrolo[2,3-dlpy | }amine /
.| rimidine-2,4-diami | PharmLab
ne trifluoroacetate | Product
List
405 N/\{F N2-{3-[(dimethyla | [(3-amino 365 2.50
)N‘\: N mino)methyllphen | phenyl)me
o y}-N*-(2,2,2-triflu | thyldimet
@ r o | oroethyl)-1H-pyrr | hylamine /
N F"Ho olo[2,3-d]pyrimidi | PharmLab
ne-2,4-diamine Product
trifluoroacetate List
406 N N-{4-[2-(1-pyrroli | {4-[2-(1-py | 405 2.51
NN dinyl)ethyllphenyl | rrolidinyl)e
NN }-N*-(2,2,2-trifluor | thyllpheny
oethyl)-1H-pyrrolo | I}amine /
F_T_/<° [2,3-d]pyrimidine- | PharmLab
N Foo 2,4-diamine Product
Q trifluoroacetate List

Intermediate 141

" 1-(3-aminophenyl)-4-methyl-2-piperazinone
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o)

A

N—

To a solution of 4-methyl-1-(3-nitrophenyl)-2-piperazinone (37.38g) dissolved in
warm methanol (500ml) was added a paste of palladium on carbon (5%, 3g) in
toluene. The autoclave was charged with hydrogen (40Atm). After 10min the
catalyst was filtered off and the filtrate concentrated to a solid. The solid was
dissolved in DCM, dried (magnesium sulphate) and concentrated until almost solid.
The oil was treated with hexane and the resulting solid isolated by filtration and dried
to give the title compound (29.249).

Intermediate 142
4-methyl-1-(3-nitrophenyl)-2-piperazinone

Oy, +O~
SNy

1-(3-Nitrophenyl)-2-piperazinone (32g, Tet. Lett. 1998 39(41) 7459-62) was
dissolved in DCM (450ml). To the solution was added aqueous formaldehyde (37%,
12.16g) and then sodium triacetoxyborohydride (118.7g) portionwise. The reaction
was stirred overnight, quenched by addition of sodium hydroxide solution and
saturated aqueous sodium hydrogen carbonate. The mixture was extracted with
ethyl acetate (500ml) and the extract dried and reduced to dryness. The residue
was triturated with ethyl acetate / hexane and the resulting solid isolate by filtration to
give the title compound (26.659g).

Method 32:

Potassium carbonate (1.38g), tris(dibenzylideneacetone)dipalladium (0) (450mg)
and 2-dicyclohexylphosphino-2',4’,6'-triisopropyl biphenyl (350mg) were mixed and
stirred for 2h. To an aliquot of this mixture (~87mg), was added
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2-chloro-N-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidin-4-amine (50mg),
t-butanol (2ml), and the aniline (0.2mmol). The mixture was heated at 90°C
overnight. The reaction was diluted with ethanol, filtered through Celite, the Celite
washed with ethanol and the combined filtrate and washings reduced to dryness
under a stream of nitrogen. The residue was dissolved in DMSO / methanol (1:1,
2ml) and purified by MDAP. Appropriate fractions were combined and reduced to

10

dryness in vacuo to give the desired compound.

The following examples were prepared using Method 32.

Example Structure Name Aniline LCMS | LCMS
MH* Rt
(min)
407 N /\FQF N?-6-isoquinolin | 6-isoquino | 359 2.59
F yl-N*-(2,2,2-trifl | linamine /
Nj’lijf} uoroethyl)-1H-p | Pharm
yrrolo[2,3-d]pyri Lab
P . midine-2,4-diam | Product
Ny F;’_{ ine List
F 9| trifluoroacetate
408 . F__T__<° N3-[3-chloro-4-( | [3-chloro- 372 3.26
F“:F * ° | methyloxy)phen | 4-(methylo
J)J@)N\/N' \ yIl-N*-(2,2,2-trifl | xy)phenyl]
o NSNTTN uoroethyl)-1H-p | amine /
yrrolo[2,3-d]pyri Aldrich
midine-2,4-diam
ine
trifluoroacetate
409 F‘EF N?-(1-methyl-1H | 1-methyl-1 | 362 2.96
N -indazol-6-yl)-N* | H-indazol-
N@\ /Tl\j A -(2,2,2-trifluoroe | 6-amine /
h NTONTN thyl)-1H-pyrrolo[ | Pharm
F o | 2,3-d]pyrimidine Lab
T4 | 2adimine | Product
trifluoroacetate List
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410 FjLF N?-6-quinolinyl- | 6-quinolin | 359 | 2.72
N N*-(2,2,2-trifluor | amine /
(/I/jw\ m oethyl)-1H-pyrr |  Aldrich
NSNS G102, 3-djpyrim
F o | dine-2,4-diamin
F_Ho e
trifluoroacetate
411 1, L N-methyl-2-{[3-( | 2-[(3-amin | 395 2.74
YYD | {a-[(2,2,2-trifluor | ophenyl)o
i _‘:’: oethyl)amino]-1 | xy]-N-met
F ) _|F__<o H-pyrrolo[2,3-d] | hylacetam
* % | pyrimidin-2-yl}a ide
mino)phenylJox
y}acetamide
trifluoroacetate
Method 33:

Potassium carbonate (1.38g), tris(dibenzylideneacetone)dipalladium (0) (450mg)
and 2-dicyclohexylphosphino-2’,4’,6-triisopropyl biphenyl (350mg) were mixed and
stirred for 2h. To an aliquot of this mixture (~87mg), was added
2-chloro-N-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidin-4-amine (50mgq),
t-butanol (2ml), and the aniline (0.2mmol). The mixture was heated at 90°C
overnight, a further aliquot of the catalyst mixture (~87mg) added and heating
continued for 24h. The reaction was diluted with ethanol, filtered through Celite, the
Celite washed with ethanol and the combined filtrate and washings reduced to
dryness under a stream of nitrogen. The residue was dissolved in DMSO /
methanol (1:1, 2ml) and purified by MDAP. Appropriate fractions were combined

and reduced to dryness in vacuo to give the desired compound.

The following examples were prepared using Method 33.

Example Structure Name Aniline LCMS | LCMS
MH* Rt
(min)
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412 F 3-({4-[(2,2,2-trifl | 3-aminobe | 333 3.20
N/\QF . v
F uoroethyl)amino | nzonitrile /
O J-1H-pyrrolo[2,3 | Avocado
1" F o | -dlpyrimidin-2-yl
F . .
Zo }amino)benzonit
\\ F
N rile
trifluoroacetate
413 ) § . N?-(3-methyl-1H | 3-methyl-1 | 362 2.89
T -indazol-6-yl)-N* | H-indazol-
~>/j@ )NI\)T} (2,2, 2-trifluoroe | 6-amine
N NN thyl)-1H-pyrrolo[
£ fo 2,3-d]pyrimidine
F
F O -2,4-diamine
trifluoroacetate

Biological test methods

Compounds of the invention may be tested for in vitro activity in accordance with the

following assays:

1. Enzyme Assay - Time-resolved fluorescence resonance energy transfer

kinase assay

Recombinant human Syk was expressed as a His-tagged protein*. The activity of
Syk was assessed using a time-resolved fluorescence resonance energy transfer
(TR-FRET) assay.

Version A - 3ul of substrate reagent containing biotinylated peptide,
Biotin-AAAEEIYGEI (0.5uM final), ATP (30uM final) and MgCi, (10mM final) in
HEPES pH 7.4, (40mM final), were added to wells containing 0.2ul of various
concentrations of compound or DMSO vehicle (3.3% final) in Greiner low volume
384 well black plate. The reaction was initiated by the addition of 3ul of Syk (20nM
final) in HEPES pH 7.4 (40mM final). The reaction was incubated for 40min at room
temperature, then terminated by the addition of 3pl of read reagent containing 60
mM EDTA, 150mM NaCl, 50nM Streptavidin APC (Prozyme, San Leandro,
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California, USA), 0.5nM antiphosphotyrosine antibody labelled with W-1024
europium chelate (Wallac OY, Turku, Finland) in 40mM HEPES pH 7.4, 0.03% BSA.
The reaction was further incubated for 60min at room temperature. The degree of
phosphorylation of Biotin-AAAEEIYGEI was measured using a BMG Rubystar plate
reader (BMG LabTechnologies Ltd, Aylesbury, UK) as a ratio of specific 665 nm
energy transfer signal to reference europium 620 nm signal.

Version B - Syk was pre-activated at room temperature for 30 mins in the presence
of 16.6mM MgCl,, 8.3mM ATP and then diluted to 4nM in 40mM Hepes pH 7.4,
0.01% BSA. 3ul of substrate reagent containing biotinylated peptide,
Biotin-AAAEEIYGEI (0.5uM final), ATP (30uM final) and MgCl, (10mM final) in 40mM
HEPES pH 7.4, 0.01% BSA, were added to wells containing 0.1ul of various
concentrations of compound or DMSO vehicle (1.7% final) in Greiner low volume
384 well black plate. The reaction was initiated by the addition of 3pl of diluted Syk
(2nM final). The reaction was incubated for 60min at room temperature, then
terminated by the addition of 3l of read reagent containing 60 mM EDTA, 150mM
NaCl, 50nM Streptavidin APC (Prozyme, San Leandro, California, USA), 0.5nM
antiphosphotyrosine antibody labelled with W-1024 europium chelate (Wallac OY,
Turku, Finland) in 40mM HEPES pH 7.4, 0.03% BSA. The reaction was further
incubated for 45min at room temperature. The degree of phosphorylation of
Biotin-AAAEEIYGE| was measured using a BMG Rubystar plate reader (BMG
LabTechnologies Ltd, Aylesbury, UK) as a ratio of specific 665 nm energy transfer
signal to reference europium 620 nm signal.

Compounds according to the present invention were assayed in this, or a similar
Time-resolved fluorescence resonance energy transfer kinase assay, and gave ICs
values less than 10uM.

* Preparation of Recombinant Human Full Length Spleen Tyrosine Kinase (Syk)

Full length human Syk was expressed with a 6His tag on the N-terminal using the
baculovirus system (Invitrogen, Paisley, Scotland). The cells were disrupted by
dounce homogenisation, the debris removed by centrifugation and the lysate
contacted with NiNTA Superflow (Qiagen, Crawley, UK). The NIiNTA was packed
into a column and eluted using 10 column volumes each of buffer (20mM Tris pH8.0,
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300mM NaCl, 10mM BMcEtOH, 10% glycerol), buffer + 1M NaCl, buffer + 20mM
Imidazole and buffer + 300mM imidazole. The 300mM Imidazole fractions were
pooled buffer exchanged using G25M (Amersham Biosciences, Buckinghamshire,
UK) into 20mM MES pH 6.0, 20mM NaCl, 10mM BMcEtOH,10% glycerol. The
buffer exchanged 6His-Syk was loaded onto a Source15S column (Amersham
Biosciences, Buckinghamshire, UK) and the column eluted using a NaCl gradient
0-500mM over 50 column volumes. The 6His-Syk containing fractions were pooled
and concentrated by ultra-filtration. The identity of 6His-Syk was confirmed by
peptide mass finger printing and intact LC-MS.

2. Whole Cell Assay - cFms assay

Principle of the assay

Cells of the mouse fibroblast cell line NIH-3T3 are stably transfected with a
cFms-SYK chimera. Addition of the ligand (MCSF) produces dimerisation of the
chimera resulting in autophosphorylation of the SYK kinase domain. Following cell
lysis phosphorylated SYK is detected by ELISA.

Stimulation of cFms-SYK cells with MCSF Version A

Cells are plated at a density of 1x10°well in a volume of 200ul growth medium
(DMEM containing 10% heat inactivated foetal calf serum, 1% L-glutamine,
400ug/ml geneticin and 400ug/ml zeocin) in 96 well Collagen 1 coated tissue culture
plates. Following incubation at 37°C, 10% CO,, for 20h, the cell supernatant is
removed and replaced with 200yl DMEM containing 1% penicillin/streptomycin
(serum free DMEM). The cells are incubated for one hour under the conditions
described above. The medium is removed, 50ul appropriately diluted compound
solution added and the plate incubated for a further hour. Cells are stimulated with
25ul MCSF (0.66ug/m final) for 20min at 37°C. After removal of the supernatant, the
cells are washed with cold PBS and lysed with 100pl lysis buffer for 4h at 4°C.

Stimulation of cFms-SYK cells with MCSF Version B

Cells are plated at a density of 1x105/well in a volume of 200u! growth medium
(DMEM containing 10% heat inactivated foetal calf serum, 1% L-glutamine,
400ug/ml geneticin and 400ug/ml zeocin) in 96 well Collagen 1 coated tissue culture
plates. Following incubation at 37°C, 10% CO2, for 20h the cell supernatant is
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removed and 50ul appropriately diluted compound solution added and the plate
incubated for an hour. Cells are stimulated with 25yl MCSF (0.66ug/ml final) for
20min at 37°C. After removal of the supernatant, the cells are washed with cold PBS
and lysed with 100l lysis buffer for 4h at 4°C.

cFms ELISA

85pl cell lysate is transferred to a 96 well ELISA plate coated with goat anti human
M-CSF R capture antibody and incubated for 16 hours at 4°C. The plate is washed
and a biotinylated anti-phosphotyrosine detection antibody added (100ul/well) for 2h
at room temperature. This is removed and replaced with 100p! Streptavidin-HRP for
30min. Captured phosphorylated SYK is visualised using 100ul TMB substrate. The
reaction is terminated with 50ul 1M sulphuric acid and the absorbance measured at
450nm.

Compound Preparation

Compound is prepared as a 10mM stock in DMSO and a dilution series prepared in
DMSO using 9 successive 5-fold dilutions. This dilution series is diluted a further
1:333 with serum free DMEM to give the concentration range to be tested of 1x10°
to 1.54x10""M. Compound dilutions are prepared using the Biomek 2000 or Biomek
Nx automated robotic pipetting systems.

3. B Cell Proliferation Assay

Background

The population of B cells observed in this assay are the naive mature IgM/igD
expressing population. These form at least 70% of the purified B cell population
(the rest being isotype switched memory B cells) and are the only cells that
proliferate as the cells are stimulated with anti-IgM.

Anti-lgM drives signalling through the B cell receptor which is Syk dependant.
Proliferation is a functional measure of B cell signalling that can be measured by

observing the incorporation of tritiated methyl thymidine into the cells.

Protocol
Purified human tonsillar B cells are resuspended in Buckleys* medium at a
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concentration of 1.25 x 10°ml.

1604l of cells re-suspended in Buckley’s medium is added to the compound and
control wells of a 96 well plate. The control wells are located on column 11 and 12
of the 96 well plate. The background wells are located in column 12 and 20ul of
10uM control is added to provide an appropriate background control. 20ul of 1%
DMSO is added to the wells in column 11 for the stimulated control.

The compound titrations are located between columns 1 and 10. Three compounds
are run in duplicate on each plate and row A and B are used for the control
compound titration.

The final concentration of DMSO is 0.1% in the assay. The cells are left for 45min,
after 45min the proliferative stimulus is added to the first 11 wells of the 96 well plate
and 20ul of medium is added to column 12.  F(ab’)2 fragments of a polyclonal goat
anti-sera raised to human IgM is used at a final concentration of 15ug/ ml to
stimulate the cells. (Biosource. Cat no: AMI 4601).

Tritiated methyl thymidine is added to the cells at a concentration of 1uCi per well.
(Amersham, TRK 758). The radioactivity is added 65 hours after the initial stimulus
and is left on the cells for 6 to 8 hours. After pulsing with methyl thymidine the celis
are harvested on a Skatron 96 well cell harvester onto glass fibre mats. Once these
have dried these are counted on a Wallac 1450 Microbeta scintillation counter.

Data is downloaded as an XL file and IC50’s determined using Activity base.

* Buckleys Medium: 450 ml Iscoves (Sigma | 3390), 50ml FCS, 2.5 g BSA, 5ml
Pen/ strep, 5ml Glutamine (200mM), 500ul Apo transferrin (50mg/ml) Sigma (T
1147), 100ul Bovine Insulin (10mg/ml) Sigma (I 1882).

Compound Preparation

Compound is prepared as a 10mM stock in DMSO and a dilution series prepared in
DMSO using 9 successive 3-fold dilutions. This dilution series is diluted a further
1:100 with Buckleys medium to give the concentration range to be tested of 100pM
to 5nM. This is added as 20ul to 96 well plates in duplicate to generate two IC50’s
for each compound tested. Each plate is run in the presence of a control compound,
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which acts as an internal standard.

4. LAD2 Assay

Principle of the assay

LAD2 is a stem cell factor (SCF)-dependent human mast cell line that was
established by the NIH from bone marrow aspirates from a patient with mast cell
sarcomal/leukaemia. LAD2 cells resemble CD34+-derived human mast cells and
express functional FceRl. The FceRl is up-regulated in the presence of IL-4, SCF
and IgE, subsequent cross linking of cell-bound IgE results in degranulation which
can be measured as hexosaminidase release.

Priming LAD2 cells to up-regulate FceRI

LAD2 cells are re-suspended at 1x10%ml in complete stem pro-34SFM (Gibco Cat
10640-019 media containing Stem Pro-34 nutrient supplement (1:40), glutamine
(2mM), penicillin (100ug/ml), streptomycin (100pg/ml)) with additional supplements
of human recombinant SCF (100ng/ml; R&D systems), human recombinant
Interleukin-4 (6ng/ml; R&D Systems) and IgE (100pg/ml; Calbiochem). Cells are
then maintained for 5 days at 37°C, 5% CO2 in a humidified atmosphere.

Compound Preparation

Compounds are titrated from a 2mM stock in 100% DMSO to give 9 successive 1:3
dilutions (V 96-well Nunc; Biomek 2000). From this master plate 3pl is dispensed
into a daughter plate (flat 96-well NuncBiomek Fx) which is then diluted 1:40 in RPMI
with 2mM glutamine, and 20yl of the diluted compound transferred into the Greiner
cell plate. Therefore the final compound concentration range is 1x10°M to
5x107'°M in a constant 0.5% DMSO. Control wells are treated with 0.5% DMSO.

Activation of LAD2 cells with anti-IgE Version A

Primed LAD2 cells are centrifuged (300g, 5min), the supernatant discarded and the
cell pellet re-suspended at 1x10* cells/ml in RPMI supplemented with glutamine
(2mM). Following a further centrifugation (300g, 5min) the cells are re-suspended
in fresh RPMI with glutamine (2mM), adjusted to a density of 2.85x10°/ml, and
pipetted into sterile V-well plates (70ul/well; Greiner) containing 20ul diluted
compound (prepared as detailed above). Cells are then incubated for 1h (37°C, 5%
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CO, in a humidified atmosphere) before activating with a sub-maximal concentration
of anti-IgE (10pl volume to give a final assay dilution of 1:2700; Sigma). Following a
40min incubation (37°C, 5% CO; in a humidified atmosphere), plates are centrifuged
(1200g, 10min, 4°C) and the supernatant removed for hexosaminidase assay. The
cell pellet is lysed in 100ul/well triton-X (0.5% in RPMI 2mM glutamine) at 37°C for
30min.

Activation of LAD2 cells with anti-IgE Version B

Primed LAD2 cells are centrifuged (400g, 5min), the supernatant discarded and the
cell pellet re-suspended at 1x10* cells/ml in RPMI supplemented with glutamine
(2mM). Following a further centrifugation (400g, 5min) the cells are re-suspended
in fresh RPMI with glutamine (2mM), adjusted to a density of 5.7 x10°ml, and
pipetted into sterile V-well plates (70ul/well; Greiner) containing 20u! diluted
compound (prepared as detailed above). Cells are then incubated for 1h (37°C, 5%
CO; in a humidified atmosphere) before activating with a sub-maximal concentration
of anti-IgE (10ul volume to give a final assay dilution of 1:2700; Sigma). Following a
40min incubation (37°C, 5% CO, in a humidified atmosphere), plates are centrifuged
(1200g, 10min, 4°C) and the supernatant removed for hexosaminidase assay. The
cell pellet is lysed in 100ul/well triton-X (0.5% in RPMI 2mM glutamine) at 37°C for
30min.

Beta-hexosaminidase assay

Beta-hexosaminidase activity is measured by the conversion of 4-methylumbelliferyl
N-acetyl-¢-D glucosaminide (Sigma) to a fluorescent product.

Supernatant or lysate (25ul) is incubated with an equal volume of
4-methylumbelliferyl N-acetyl-e-D glucosaminide (500pM in 0.2M sodium citrate
buffer, pH 4.5) in black 96-well plate (Nunc) for 1th at 37°C. The reaction is then
terminated by addition of Trizma pH9 (90ul) and the fluorescent product measured
using excitation 356nm and emission 450nm (Tecan Safire)

A useful screening strategy comprises assay 1 (enzyme assay (pKi), assay 2 and
then assay 3 (B Cell Proliferation) or assay 4 (LAD2).

The application of which this description and claims forms part may be used as a
basis for priority in respect of any subsequent application. The claims of such
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subsequent application may be directed to any feature or combination of features
described herein. They may take the form of product, composition, process, or use
claims and may include, by way of example and without limitation, the following

claims:
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CLAIMS
1. A compound of formula (1) or a salt or solvate thereof:
RA_ _R'
NT g
N | N\
I
RS—N/]\\N N !
H H

wherein:

R'is H or C,.;alkyl;

R?is Cysalkyl, Cys.haloalkyl, Cs.; cycloalkyl, C,.3alkyleneCs_; cycloalkyl wherein each
cycloalkyl may be substituted by one or more substituents independently
selected from C4.;alkyl or halogen;

R3is:

(a) a six membered heteroaryl group selected from 3-pyridinyl, 4-pyridinyl or

5-pyrimidinyl (each of which may be optionally substituted by one or more

substituents independently selected from OH, =0, C;.; alkyl, NHCOC,; alkyl, C4s
alkoxy, COC,alkyl, Co.; alkylene COOC,;alkyl), CN;

(b) a group
P
: Q

wherein P and Q together form a 5 - 7 membered carbocyclic, heterocyclic or
heteroaryl ring, which thus formed bicyclic ring may be optionally substituted by one
or more substituents independently selected from; on each carbon by up two
Ciaalkyl groups or halogen or by =O or by OH, Ci;alkoxy, C,.shaloalkyl,Co.;
alkyleneNRsRS, on each nitrogen by C,_salkyl, COC,_alkyl, Ci.;alkyleneC; ;cycloalkyl,
pheny! (optionally substituted by fluorine), C,.salkylOR®, Co.3 alkyleneNR®R® or SO,R®
or on sulphur by =0 or (=0),;

R® and R® are independently H or C,.; alkyl;

(d) a group
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wherein one of R, S and T is H and the remaining substituents are independently
selected from:

H, Cisalkyl, Cighaloalkyl, Csealkoxy, OH, C,s hydroxyalkyl, CN, Cs;cycloalkyl,
Ophenyl, OCH.phenyl, halogen, COOR’, C,.;alkyleneCOOR’, XNR®R®, XCONR®R®,
XSO,NR®R®?,  NR’COC,salkyl, NR’SO.C,salkyl, OCH,CONR®R®, SO,C,.alkyl,
S0,C,shaloalkyl, a monocyclic heteroaryl group (optionally substituted by methyl);
R”is H or -C,_salkyl;

X is a bond or Cy.alkylene;

R® and R® are independently H, Cisalkyl, Cighaloalkyl, C,gshydroxyalkyl,
Csscycloalkyl, Cs.5 alkyleneCs.7 cycloalkyl, phenyl (optionally substituted by one or
more substitutents independently selected from halogen, -C;.3 alkyl, OC,;alkyl, CN,
or SO,CF3;), Cy3alkylenephenyl, C,.;alkyleneOC,_; alkyl; or

R® and R® are independently heteroaryl (optionally substituted by one or more
substituents independently selected from -C,; alkyl), heterocyclyl (optionally
substituted by one or more substituents independently selected from -C,; alkyl, =O),
C,.;alkylenephenyl (substituted by one or more substitutents independently selected
from halogen, -C,3 alkyl or OC;; alkyl, CN, SO,CF;), C,s alkyleneheteroaryl
(optionally substituted by one or more substituents independently selected from -C;;
alkyl), C,.3 alkyleneheterocyclyl (optionally substituted by one or more substituents
independently selected from -Ci; alkyl, =0), Ci; alkyleneSO,C;; alkyl, Cis
alkyleneCONH2, C;; alkyleneCN, C; alkyleneSO,NC,; alkyl, alkyleneNSO,C;.
alkyl; or

R® and R®; together with N to which they are joined form a 4-, 5- or 6 membered
heterocyclic group, optionally containing a further heteroatom selected from O, S, or
N and optionally substituted by on each carbon by up to two C,¢ alkyl or halogen, or
by =0 or Cysalkoxy, on any optional nitrogen by Ciealkyl, COC,salkyl or COOC,¢ A
alkyl and on any optional sulphur by =O, (=0),; and

R*is H or -C,z alkyl.

2. A compound as claimed in claim 1 in which R’ represents H or methyl.
3. A compound as claimed in claim 1 or 2 in which R’ represents H.
4. A compound as claimed in any one of claims 1 to 3 in which R?represents

cyclobutyl, cyclopentyl, cyclohexyl, C4_; alkyl, or C,_3 haloalkyl.
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5. A compound as claimed in any one of claims 1 to 4 in which R?represents
Cizalkyl or Cy3haloalkyl.

6. A compound as claimed in any one of claims 1 to 5 in which R’ represents H
and R?is cyclobutyl, cyclopentyl, cyclohexyl, Ci.salkyl, Cq.3 haloalkyl.

7. Acompound as claimed in any one of claims 1 to 6 in which R* is H or CHs.

8. A compound as claimed in any one of claims 1 to 7 in which R?represents
C,.zalkyl, or Cyshaloalkyl and R* is H.

9. A compound as claimed in any one of claims 1 to 8 in which R% is a group:
R
S
T

wherein one of R, S and T is H and the remaining substituents are independently
selected from: H, C,salkyl, C,gshaloalkyl, Cssalkoxy, OH, Cis hydroxyalkyl, CN,
Cascycloalkyl, Ophenyl, OCH,phenyl, halogen, COOR’, C,salkyleneCOOR’,
XNR®R®,  XCONR®R®, XSO,NR®R®°, NR'COC;salkyl, NR’SO,Csalkyl,
OCH,CONRER?®, SO,C,.salkyl, a monocyclic heteroaryl group (optionally substituted
by methyl), and

excluding compounds in which R and T is each hydrogen, S is CONR®R® and R® and
R® are independently H, C,alkyl, C,shaloalkyl, C,shydroxyalkyl, Cscycloalkyl, Cy.3
alkyleneC, ; cycloalkyl, phenyl (optionally substituted by one or more substitutents
independently selected from halogen, -C,.; alkyl CN, or SO,CF3;), C,.; alkylenephenyl,
Ci.3alkyleneOC,_;alkyl; or

R® and R® together with N to which they are joined form a 4-, 5- or 6- membered
heterocyclic group, optionally containing a further heteroatom selected from O, S, or
N and optionally substituted on each carbon by up to two C,s alkyl or halogen, or by
=0 or C;¢alkoxy, on any optional nitrogen by C;salkyl, COC,_salkyl or COOC,alkyl
and on any optional sulphur by =0, or (=0),.

10. A compound as claimed in any one of claims 1 to 8 in which R® is a group:
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T
wherein R and T is each hydrogen, S is CONR®R®,

and R® and R® are independently heteroaryl (optionally substituted by one or more
substituents independently selected from -Ci; alkyl), heterocyclyl (optionally
substituted by one or more substituents independently selected from -C_; alkyl, =O),
C.salkylenephenyl (substituted by one or more substitutents independently selected
from halogen, -C,s alkyl or OC,3 alkyl, CN, SO.CF;), Ci; alkyleneheteroaryl
(optionally substituted by one or more substituents independently selected from -C.3
alkyl), C, alkyleneheterocyclyl (optionally substituted by one or more substituents
independently selected from -C,3 alkyl, =0), C,;3 alkyleneSO,C,3 alkyl, Ci3
alkyleneCONH2, C,;; alkyleneCN, C;3 alkyleneSO.NC,_; alkyl, alkyleneNSO;C;_3
alkyl.

1. A compound as claimed in any one of claims 1 to 8 in which R®is a group:
R
S
T

wherein R is hydrogen, T is halogen and S is CONR®R®.

12. A compound as claimed in any one of claims 1 to 8 in which R?is a group:
R
S
T

wherein R and Tis H and S is NR’COC;, salkyl.

13. A compound as claimed in any one of claims 1 to 8 in which R® is a group:
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T
wherein R and T is H and S is NR®R® in which R® and R® together with the N to which
they are joined form a 6 membered heterocyclic group, optionally containing a further
heteroatom selected from O, S, or N and optionally substituted by on each carbon by
up to two C, alkyl or halogen, or by =O or C,salkoxy, on any optional nitrogen by
Ci.salkyl, COC,.alkyl or COOC,, alkyl and on any optional sulphur by =O, or (=O)..

14 A compound as claimed in any one of claims 1 to 8 in which R®is a group:
R
S
T

wherein R and T is H, and S is OCH,CONR®R®.

15. A compound as claimed in any one of claims 1 to 8 in which R® is a six
membered heteroaryl group selected from 3-pyridinyl, 4-pyridinyl or 5-pyrimidinyl
(each of which may be optionally substituted by one or more substituents
independently selected from =0, C,;alkyl, NHCOC,;alkyl, C;.alkoxy, COC,salkyl,
Co.zalkylene COOC,;alkyl), CN.

16. A compound as claimed in any one of claims 1 to 8 in which R® is a group:

\@P

Q
wherein P and Q together form a 5 - 7 membered carbocyclic, heterocyclic or
heteroaryl ring, which rings may be optionally substituted by one or more
substituents independently selected from; on each carbon by up two C,_salkyl groups
or halogens or by =O or by OH, C,_salkoxy, Cy.shaloalkyl,Co.s alkyleneNR°R®, on each
nitrogen by Cisalkyl, COC,salkyl, C,salkyleneCsscycloalkyl, phenyl (optionally

substituted by fluorine), CysalkylOR®, Co.salkyleneNR’R® or SO,R® or on sulphur by
=0 or (=0),.
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17. A compound according to claim 1 or a pharmaceutically acceptable salt
or solvate thereof selected from:
N*-cyclobutyl-N*-[4-(1,1-dimethylethyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diami

ne;,

1-methylethyl
(3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yllamino}phenyl)acetate

N*-cyclobutyl-N*-[3-(5-methyl-1,2,4-oxadiazol-3-yl)phenyl]-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine

N*-cyclobutyl-N?-(1,1-dioxido-2,3-dihydro-1,2-benzisothiazol-5-yl)-1H-pyrrolo[2,3-d]p
yrimidine-2,4-diamine

N*-cyclobutyl-N?(2,3-dihydro-1-benzofuran-5-yl)-1H-pyrrolo[2, 3-d]pyrimidine-2,4-dia
mine

6-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-2,3-dihydro-1H-inden
-1-one

3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yllamino}benzamide
6-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-2H-chromen-2-one

7-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-4-methyl-2(1H)-quino
linone

N?-(1-acetyl-2,3-dihydro-1H-indol-5-yl)-N*-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidine-2,4
-diamine

5-{{4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-1H-isoindole-1,3(2H)-
dione

N*-cyclobutyl-N?-1H-indazol-5-yl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
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N*-cyclobutyl-N?-(2-methyl-1H-benzimidazol-5-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-di
amine

N*-cyclobutyl-N*1H-indazol-6-yl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
N*-cyclobutyl-N?[4-(phenyloxy)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzamide

6-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-3,4-dihydro-1(2H)-na
phthalenone

N*-cyclobutyl-N?-{3-[(1-methylethyl)oxy]phenyl}-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia
mine

N?-[3,5-bis(methyloxy)phenyl]-N*-cyclobutyl-1H-pyrrolo[2,3-
d]pyrimidine-2,4-diamine

N*-cyclobutyl-N*[4-(1-methylethyl)phenyl}-1 H-pyrrolo[2,3-
d)pyrimidine-2,4-diamine

N*-cyclobutyl-N>-[4-(4-methyl-1-piperazinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-
diamine '

N*-cyclobutyl-N?-(4-cyclohexylphenyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
N*-cyclobutyl-N?-(3-methylphenyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
N*-cyclobutyl-N?-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzenesulfonamide

N*-cyclobutyl-N?-{4-[(1-methylethyl)oxy]phenyl}-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia

mine

N*-cyclobutyl-N2-6-quinolinyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
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N-(4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}phenyl)-N-ethylace
tamide

N?-1,3-benzothiazol-6-yl-N*-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N*-cyclobutyl-N*-(2-methyl-1,3-benzothiazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-di
amine

N*-(cyclobutylmethyl)-N?-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-d
iamine

N*-cyclopentyl-N*-methyl-N?-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2
,4-diamine

N*-cyclobutyl-N?-[4-(dimethylamino)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
N?-1H-1,2,3-benzotriazol-5-yl-N*-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

5-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yllamino}-1,3-dihydro-2H-benzi
midazol-2-one

N*-cyclobutyl-N*-[4-(1H-tetrazol-5-yl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamin
e

N*-cyclobutyl-N*-(2-methyl-1,3-benzothiazol-5-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-di
amine

N*-cyclobutyl-N?-(1-methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-(1-methylethyl)ben
zamide

N*-cyclobutyl-N?-[3-(1,3-oxazol-5-yl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N2-[3,4-bis(methyloxy)phenyl]-N*-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
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4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzamide
N*-cyclobutyl-N*-3-pyridinyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N-(4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}phenyl)-N-methyla
cetamide

N*-cyclobutyl-N?-4-pyridinyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]}pyrimidin-2-ylJamino}phenol

4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N,N-diethylbenzamid
e

N*-cyclobutyl-N*-(2,2-dioxido-1,3-dihydro-2-benzothien-5-yl)-1H-pyrrolo[2,3-d]pyrimi
dine-2,4-diamine

4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yllamino}-N-methylbenzamide
Ethyl
4-(4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}phenyl)-1-piperazin
ecarboxylate

N*-cyclobutyl-N*-(3,5-dimethylphenyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N2-[3-chloro-4-(methyloxy)phenyl]-N*-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia
mine

N*-cyclobutyl-N?-(4-methylphenyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N*-cyclobutyl-N?-{3-[(phenylmethyl)oxy]phenyl}-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia

mine

4-({4-[(1-Methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide
formate
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4-{[4-(cyclopentylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yllamino}benzamide formate
4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzamide formate

4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-ethylbenzamide
formate

N2-[4-(1-azetidinylcarbonyl)phenyl]-N*-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia
mine formate

N*-cyclobutyl-N?-1H-indazol-6-yl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
N*-cyclobutyl-N?-[4-(trifluoromethyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N*-cyclobutyl-N?-(2,3-dihydro-1H-inden-5-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamin
e

-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzoic acid
(3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yllamino}phenyl)acetic acid
4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yllamino}benzoic acid

4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-2-(hydroxymethyl)be
nzoic acid

N*-cyclobutyl-N?-[3-(methyloxy)-4-(4-methyl-1-piperazinyl)phenyl]-1H-pyrrolo[2,3-d]p
yrimidine-2,4-diamine

6-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yllJamino}-1,4-dihydro-2H-3,1-b
enzoxazin-2-one

methyl 3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzoate

methyl 4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzoate
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5-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-2-benzofuran-1(3H)-o
ne

N*-cyclobutyl-N?-(2,3-dihydro-1,4-benzodioxin-6-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-
diamine

N-(3-{[4-(cyclobutylamino)-1H-pyrrolo[2, 3-d]pyrimidin-2-ylJamino}phenyl)methanesul
fonamide

N*-cyclobutyl-N?-[4-(methyloxy)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzonitrile
N*-cyclobutyl-N?[3-(trifluoromethyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N*-cyclobutyl-N?-[4-(3-methyl-1,2,4-oxadiazol-5-yl)phenyl]-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine

5-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-2-[2-(dimethylamino)
ethyl]-1H-isoindole-1,3(2H)-dione

N*-cyclobutyl-N?-{2-[(dimethylamino)methyl]-1,3-benzoxazol-5-yl}-1H-pyrrolo[2,3-d]p
yrimidine-2,4-diamine

N*-cyclobutyl-N*[4-(1,3-oxazol-2-yl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

5-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-1,3-dimethyl-1,3-dihy
dro-2H-benzimidazol-2-one

N*-cyclobutyl-N*(2-methyl-1,3-benzoxazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia
mine

N*-cyclobutyl-N-[4-(1,3-oxazol-5-yl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N?-(4-chlorophenyl)-N*-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
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N-(5-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yl]lamino}-3-pyridinyl)acetam
ide

N*-cyclobutyl-N*-(1,2-dimethyl-1H-benzimidazol-5-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,
4-diamine

3-({4-[(2-methylpropyl)amino}-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzenesulfona
mide

N*-methyl-N?-(1-methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N2-(1-methyl-1H-indazol-6-yl)-N*-[(1R)-1-methylpropyl]-1H-pyrrolo[2,3-d]pyrimidine-
2,4-diamine

N-methyl-4-[(4-{[(1R)-1-methylpropyllamino}-1H-pyrrolo[2,3-d}pyrimidin-2-yl)amino]b
enzamide

N*-cyclopentyl-N*-(1-methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamin
e

4-{[4-(ethylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-methylbenzamide.

N?-1,3-benzothiazol-6-yl-N*-(cyclopropylmethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia
mine

4-({4-[(cyclopropylmethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-N-methylbe
nzamide

N-methyl-4-({4-[(2-methylpropyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}Jamino)benza
mide

N2-(3-methyl-1H-indazol-6-yl)-N*-(2-methylpropyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-di
amine

N?-(2,2-dioxido-1,3-dihydro-2-benzothien-5-y1)-N*-[(1R)-1-methylpropyl]}-1H-pyrrolo[
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2,3-dpyrimidine-2,4-diamine

N?-(3-methyl-1H-indazol-6-yl)-N*-[(1R)-1-methylpropyl]-1H-pyrrolo[2,3-d]pyrimidine-
2,4-diamine

N?-1,3-benzothiazol-6-yl-N*-cyclopentyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
3-{[4-(cyclopentylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzenesulfonamide
4-{[4-(cyclopentylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yllamino}-N-methylbenzamide
N‘-ethy;-NZ-(1 -methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
N2-1,3-benzothiazol-6-yl-N*-ethyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N*-(cyclopropylmethyl)-N?-(1-methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,
4-diamine

3-({4-[(cyclopropylmethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzenesulf
onamide

N*-(cyclopropylmethyl)-N?-(2,2-dioxido-1,3-dihydro-2-benzothien-5-yl)-1H-pyrrolo[2,
3-d]pyrimidine-2,4-diamine

N*-methyl-N?-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
N*-cyclobutyl-N-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N*-(1-methylethyl)-N?-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia
mine

N*-cyclopropyl-N?-[4-(4-morpholinyl)phenyl])-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
N*-ethyl-N?-[4-(4-morpholinyl)phenyi]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N*-cyclohexyl-N?-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-a]pyrimidine-2,4-diamine

-322- -



10

15

20

25

30

35

WO 2007/042299 PCT/EP2006/009870

N*-cyclopentyl-N?-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N*-(2,2-dimethylpropyl)-N?-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4
-diamine

N*, N*-dimethyl-N?-[4-(4-morpholinyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
4-{[4-(cyclopropylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzamide
4-{[4-(methylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yllamino}benzamide
4-({4-[(2-methylpropyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide
4-[(4-{[(1R)-1-methylpropyl]Jamino}-1H-pyrrolo[2,3-d]pyrimidin-2-yl)amino]benzamide
4-({4-[(2,2-dimethylpropyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide
4-({4-[cyclopentyl(methyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}Jamino)benzamide

4-({4-[methyl(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamid
e

4-{[4-(cyclohexylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzamide
4-({4-[(cyclopropylmethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide
4-{[4-(propylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzamide
4-{[4-(ethylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yllJamino}benzamide
4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}Jamino)benzamide
4-({4-[(2,2-Difluoropropyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide

4-({4-[(3-methylbutyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide
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4-({4-[(1-ethylpropyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}Jamino)benzamide
4-({4-[(2-methylcyclopentyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide
4-({4-[(2-fluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide
4-{[4-(dimethylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yllamino}benzamide
4-({4-[(1,1-dimethylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}Jamino)benzamide
4-({4-[ethyl(methyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide
4-({4-[(3,3,3-trifluoropropyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide
4-({4-[(2,2-difluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide

N*-(1-methylethyl)-N?-(1-methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia
mine

N*-cyclobutyl-N*~(1-methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N2-1,3-benzothiazol-6-yl-N4-(1-methylethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamin
e

4-({4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide

N-ethyl-N-[4-({4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)pheny
[Jacetamide

N-methyl-N-[4-({4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)phe
nyllJacetamide

3-({4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzenesulfona
mide
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N?-(1-acetyl-2,3-dihydro-1H-indol-5-y1)-N*-(1-methylethyl)-1H-pyrrolo[2,3-d]pyrimidin
e-2,4-diamine

N?-(2,2-dioxido-1,3-dihydro-2-benzothien-5-yl)-N*-(1-methylethyl)-1H-pyrrolo[2,3-d]p
yrimidine-2,4-diamine

6-({4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-1,4-dihydro-2H-
3,1-benzoxazin-2-one

1-[4-({4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)phenyl]-2-pyrr
olidinone

N?-1,3-benzothiazol-6-yl-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia
mine '

3-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzenesulf
onamide

N?-(1-acetyl-2,3-dihydro-1H-indol-5-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyri
midine-2,4-diamine

N?-(2,2-dioxido-1,3-dihydro-2-benzothien-5-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,
3-d]pyrimidine-2,4-diamine

N2-(1,1-dioxido-2,3-dihydro-1,2-benzisothiazol-6-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrr
olo[2,3-d]pyrimidine-2,4-diamine

N-methyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}Jamino)be
nzamide

6-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-1,4-dihydro-
2H-3,1-benzoxazin-2-one

1-[4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)phenyl]-2-
pyrrolidinone
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N*-(1-methylethyl)-N?-6-quinolinyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

4-({4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-N-[2-(methyloxy)
ethyllbenzamide

N2-(1-methyl-1H-indazol-6-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,
4-diamine

N2-6-quinolinyl-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N-methyl-N-[4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)
phenyllacetamide

6-({4-[(2,2,2-trifluoroethyl)amino}-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-3,4-dihydro-
1(2H)-naphthalenone

N2-(3-methyl-1H-indazol-6-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,
4-diamine

N-propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)be
nzamide

N?-(2,2-dioxido-1,3-dihydro-2-benzothien-5-yl)-5-methyl-N*-(2,2,2-triflucroethyl)-1H-
pyrrolo[2,3-d]pyrimidine-2,4-diamine

N-methyl-4-({5-methyl-4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}
amino)benzamide

N2-(2,2-dioxido-1,3-dihydro-2-benzothien-5-yl)-5-methyl-N*-(1 -methyléthyl)—1 H-pyrro
lo[2,3-d]pyrimidine-2,4-diamine

5-methyl-N*-(1-methylethyl)-N?-(3-methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine

N-methyl-4-({5-methyl-4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amin
o)benzamide
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N?-1,3-benzothiazol-6-yl-5-methyl-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidin
e-2,4-diamine

4-({5-methyl-4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)be
nzamide

N-methyl-N-[4-({5-methyl-4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-ad]pyrimidin-2
-yl}amino)phenyljacetamide

N*-cyclobutyl-N?-(3-methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-
d]pyrimidine-2,4-diamine

N2-(3-methyl-1H-indazol-6-yl)-N*-(2,2,2-trifluoroethyl)-1H-
pyrrolo[2,3-d]pyrimidine-2,4-diamine

N-(4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}phenyl)-N-methyla
cetamide

4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-[2-(methyloxy)ethyl
Jbenzamide

4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-(2-hydroxyethyl)be
nzamide

N*-cyclobutyl-N?-[4-(1-pyrrolidinylcarbonyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-d
iamine

4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-(4-fluorophenyl)be
nzamide

4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-(phenylmethyl)ben
zamide

N*-cyclobutyl-N?-[4-(1-piperidinylcarbonyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-di

amine
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4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-propylbenzamide

4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-(2-methylpropyl)be
nzamide

4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzoic acid
Formic acid -
4-({5-methyl-4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-ad]pyrimidin-2-yl}amino)benzam

ide

5-methyl-N*-(1-methylethyl)-N*-(3-methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine

N*-cyclobutyl-N?-[4-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl]-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine

3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-(2-methylpropyl)be
nzamide

3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-propylbenzamide

3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-yllamino}-N,N-dimethylbenzami
de

3-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-ethylbenzamide

N*-cyclobutyl-N*-[4-(4-morpholinylcarbonyl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-
diamine

N-Propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)be
nzamide

N-cyclobutyl-4-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}benzami
de
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N-(5-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-2-pyridinyl)acetam
ide

methyl
(5-{[4-(cyclobutylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-2-pyridinyl)acetate

N*-cyclobutyl-N?-[3-(4-methyl-1,3-oxazol-5-yl)phenyl]-1H-pyrrolo[2,3-d]pyrimidine-2,
4-diamine

N*-cyclobutyl-N?-[6-(methyloxy)-3-pyridinyl]-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
N*-cyclobutyl-N*-5-pyrimidinyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N?-(2,2-dioxido-1,3-dihydro-2-benzothien-5-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,
3-d]pyrimidine-2,4-diamine

N-methyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)be
nzamide

N2-[3,4-bis(methyloxy)phenyl]-N*-cyclobutyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N2-[3,4-bis(methyloxy)phenyl]-N*-cyclopentyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamin
e

N2-[3,4-bis(methyloxy)phenyl]-N*-cyclobutyl-5-methyl-1H-pyrrolo[2,3-d]pyrimidine-2,
4-diamine

N-Propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)be
nzamide

N-Propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)be
nzamide 4-methylbenzenesulfonate

4-({4-[(1-Methylethyl)amino]-7 H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide
N-methyl-N-[3-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)
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phenyllacetamide

3,3-dimethyl-5-({4-[(2,2,2-trifluoroethyl)amino}-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino
)-1,3-dihydro-2H-indol-2-one

N-methyl-2-{[3-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino
)phenylloxy}acetamide

N2-[1-(4-fluorophenyl)-1H-indazol-5-yl]-N*-(2,2, 2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyri
midine-2,4-diamine

N2-[2-methyl-7-(trifluoromethyl)-1-benzofuran-5-yl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrol
o[2,3-d]pyrimidine-2,4-diamine

5-methyl-N*-(1-methylethyl)-N2-(1-methyl-1H-indazo!-6-y!)-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine

N-methyl-N-[4-({5-methyl-4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}a
mino)phenyllacetamide

5-methyl-N?-(1-methyl-1H-indazol-6-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyri
midine-2,4-diamine

4-({4-[(1,1-dimethylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-N-methylben
zamide

N*-(1,1-dimethylethyl)-N?-(1-methyl-1H-indazol-6-yl)-1H-pyrrolo[2,3-d]pyrimidine-2,4
-diamine

N2-1,3-benzothiazol-6-yl-N*-(1, 1-dimethylethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia
mine

N*-(1,1-dimethylethyl)-N?-(2,2-dioxido-1,3-dihydro-2-benzothien-5-yl)-1H-pyrrolo[2,3
-d]pyrimidine-2,4-diamine
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N-[4-({4-[(1,1-dimethylethyl)amino]-1H-pyrrolo[2,3-d}pyrimidin-2-yl}amino)phenyl]-N-
methylacetamide

N,N-Dimethyl-4-({4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)be
nzenesulfonamide

N*-(1-methylethyl)-N>-phenyl-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N2-(2-propyl-1-benzofuran-5-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-
2,4-diamine

N?-[1-(1-methylethyl)-1H-indazol-5-yl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrim
idine-2,4-diamine

N?-[1-(cyclopropylmethyl)-1H-indazol-5-yl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]
pyrimidine-2,4-diamine

N2-[3-(methylsulfonyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,
4-diamine

N2-[4-(methylsulfonyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,
4-diamine

2-[4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)phenyljac
etamide

2-[3-({4-[(2,2,2-trifluoroethyl)amino]- 1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)phenyllac
etamide

1-[3-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]}pyrimidin-2-yl}amino)phenyl]m
ethanesulfonamide

1-[4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)phenyljm
ethanesulfonamide

N2-[2-(1-methylethyl)-4-(methyloxy)-6-quinolinyl]-N*-(2,2,2-trifluoroethy!)-1H-pyrrolo[

-331-



10

15

20

25

30

35

WO 2007/042299 PCT/EP2006/009870

2,3-d]pyrimidine-2,4-diamine
N2-6-quinoxalinyl-N*-(2,2, 2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N2-(1,1-dioxido-2,3-dihydro-1-benzothien-6-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,
3-d]pyrimidine-2,4-diamine

N?-(1-methyl-1H-indazol-5-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,
4-diamine

N?-1,2-benzisoxazol-5-yI-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia
mine

4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzenesulf
onamide

N,N-dimethyl-3-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amin
o)benzenesulfonamide

3-methyl-5-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)ph
enol

NP-4-pyridinyl-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
NA-3-pyridinyl-N*-(2,2, 2-triflucroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine
N2-5-pyrimidinyl-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine;

N-[5-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-3-pyridin
yllacetamide;

N?-phenyl-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine;

4-methyl-6-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d}pyrimidin-2-yl}amino)-2(
1H)-quinolinone;
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7-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}Jamino)-4(1H)-quina
zolinone;

N?-(2-methyl-7-quinolinyl)-N*-(2,2, 2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-di

amine;

N,N-dimethyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amin
o)benzenesulfonamide;

N?-(2-methyl-6-quinolinyl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-di
amine;

N2-[3-chloro-4-(methyloxy)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidin
e-2,4-diamine;

N2-(3-Methyl-1,2-benzisoxazol-6-yl)-N4-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimi
dine-2,4-diamine;

N-(1-methylethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}a
mino)benzamide

N-(2-methylpropyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2, 3-d]pyrimidin-2-yl}
amino)benzamide

N-ethyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benz
amide

N-[3-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)phenyllac
etamide;

N2-[3-(4-pyridinyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia
mine;

6-({4-[(2,2,2-Trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-2H-1,4-ben
zoxazin-3(4H)-one;
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4-({4-[(2,2,2-triflucroethyl)amino]-1H-pyrrolo[2, 3-d]pyrimidin-2-yl}amino)-2-(trifluoro
methyl)benzamide;
4-({4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoic acid
N-ethyl-N-methyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}a

mino)benzamide

2-fluoro-N-propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}a
mino)benzamide

2-Chloro-N-propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}
amino)benzamide
2-Fluoro-N-(2-methylpropyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyri
midin-2-yl}amino)benzamide

N%-[4-(1-Piperidinylcarbonyl)phenyl]-N*-(2,2,2-triflucroethyl)-1H-pyrrolo[2,3-d]pyrimid
ine-2,4-diamine

N2-[4-(1-azetidinylcarbonyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-

2-Fluoro-N-methyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2, 3-d]pyrimidin-2-yl}
amino)benzamide

2-chloro-N-(2-methylpropyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrim
idin-2-yl}amino)benzamide

2-chloro-N-methyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}
amino)benzamide

Formic
acid-N?[4-(1,3-oxazol-5-yl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine (1:1)

N,N-Dimethyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amin

o)benzamide3-({4-[(1-methylethyl)amino}-1H-pyrrolo[2,3-d]pyrimidin-2-yl}Jamino)ben
zonitrile (1:1)
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N-[5-({4-[(1-methylethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-2-pyridinyl]ac
etamide (1:1)

N-(4-fluorophenyl)-N*-(1-methylethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N-(2,2,2-trifluoroethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-
pyrrolo[2,3-d]pyrimidin-2-yl}Jamino)

2-Fluoro-N-(1-methylethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimi
din-2-yl}Jamino)benzamide

2-fluoro-N-(2,2,2-trifluoroethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]py
rimidin-2-yl}amino)benzamide

N-Ethyl-2-fluoro-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}am
ino)benzamide

N-(cyclopropylmethyl)-4-({4-{(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2
-yl}amino)benzamide

N2-{4-[(4-Methyl-1-piperazinyl)carbonyl]phenyl}-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2
,3-d]pyrimidine-2,4-diamine

[4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)phenyl]aceti
c acid

N2-[3-fluoro-4-(4-morpholinylcarbonyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3
-d]pyrimidine-2,4-diamine

N2-[3-Fluoro-4-(1-pyrrolidinylcarbonyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3
-d]pyrimidine-2,4-

N-propyl-2-[4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)
phenyllacetamide

N-methyl-2-[4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)

- 335 -



10

15

20

25

30

35

WO 2007/042299 PCT/EP2006/009870

phenyllacetamide

N?-4H-1,3-benzodioxin-6-ylI-N*-(2,2,2-triflucroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-
diamine;

5-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-2-benzofura
n-1(3H)-one;

N2-[4-(methyloxy)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia

mine;

N2-(1-methyl-2,3-dihydro-1H-indol-5-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyri
midine-2,4-diamine;

N?-[1-(methylsulfonyl)-2,3-dihydro-1H-indol-5-yl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo]
2,3-d]pyrimidine-2,4-diamine;

N-(1-methylethyl)-2-{[3-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-
yl}amino)phenyl]oxy}acetamide;

N-(1-methylethyl)-2-{[4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-
yl}amino)phenyl]oxy}acetamide;

N2-(2-methyl-1,3-benzothiazol-6-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine;

2-hydroxy-5-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)b
enzonitrile;

N2-[3-methyl-4-(methyloxy)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine;

N-[2-methyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)
phenyllacetamide;

N-1,3-thiazol-2-yl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}a
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mino)benzamide;
4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoic acid

N?-[4-(1H-1,2,4-triazol-1-yl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine

N-[(3,4-difluorophenyl)methyl]-4-({4-[(2,2,2-trifluoroethyl)amino}-1H-pyrrolo[2,3-d]pyr
imidin-2-yi}amino)benzamide;

N-[(2,4-difluorophenyl)methyl]-4-({4-[(2,2,2-trifluoroethyl)amino]- 1H-pyrrolo[2,3-d]pyr
imidin-2-yl}Jamino)benzamide;

N-[3-(methyloxy)propyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin
-2-yl}amino)benzamide;

N-[(6-methyl-2-pyridinyl)methyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]p
yrimidin-2-yl}amino)benzamide;

N-(1,2,4-oxadiazol-3-yImethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]py
rimidin-2-yl}Jamino)benzamide;

N-(4-fluorophenyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}
amino)benzamide;

N-cyclohexyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino
Jbenzamide;

N-cyclopentyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amin
o)benzamide;

N-(tetrahyd ro-2H—pyran-4-y|)-4-({4-[(2,2,2-trif|uoroethyl)amino]-1 H-pyrrolo[2,3-d]pyri
midin-2-yl}amino)benzamide;

N-methyl-N-[2-(methyloxy)ethyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]p
yrimidin-2-yl}amino)benzamide;
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N-methyl-N-(1-methylethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzamide;

N-(1,1-dimethylethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-
yl}amino)benzamide;

N-(1,1-dioxidotetrahydro-2H-thiopyran-4-yl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyr
rolo[2,3-d]pyrimidin-2-yl}amino)benzamide;

N-[(5-methyl-2-furanyl)methyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyr
imidin-2-yl}amino)benzamide;

N-cyclobutyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}Jamino
)benzamide;

N2-[4-(4-methyl-1,3-oxazol-5-yl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyri
midine-2,4-diamine

N-[2-(methyloxy)ethyl]-4-({4-[(2,2,2-trifluoroethyl)amino}-1H-pyrrolo[2,3-d]pyrimidin-2
-yl}amino)benzamide

N2-[3-chloro-4-(4-morpholinylcarbonyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,
3-d]pyrimidine-2,4-diamine

NA-[3-chloro-4-(1-pyrrolidinylcarbonyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3
-d]pyrimidine-2,4-diamine

N2-{3-fluoro-4-[(4-methyl-1-piperazinyl)carbonyl]phenyl}-N*-(2,2, 2-triflucroethyl)-1H-
pyrrolo[2,3-d]pyrimidine-2,4-diamine

N-methyl-N-propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}
amino)benzamide

N-{2-[(methylsulfonyl)amino]ethyl}-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-
d]pyrimidin-2-yl}amino)benzamide;
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N-[(1-methyl-4-piperidinyl)methyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d
]pyrimidin-2-yl}amino)benzamide;

N-[2-(2-pyridinyl)ethyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-
2-yl}amino)benzamide;

N-[2-(4-morpholinyl)ethyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimid
in-2-yl}amino)benzamide;

N-[2-(methylsulfonyl)ethyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzamide;

2-Propyl-5-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-2,
3-dihydro-1H-isoindol-1-one

N-(2,2-dimethylpropyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-
2-yl}amino)benzamide;

N-[(2,3-difluorophenyl)methyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyr
imidin-2-yl}Jamino)benzamide;

N-(2-amino-2-oxoethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-
2-yl}amino)benzamide;

N-[3-(1-piperidinyl)propyl]-4-({4-{(2,2,2-trifluoroethyl)amino}-1H-pyrrolo[2,3-d]pyrimid
in-2-yl}amino)benzamide;

N-[(3,5-dimethylphenyl)methyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]py
rimidin-2-yl}amino)benzamide;

N-(1-ethyl-1-methylpropyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzamide;

N-[(18)-1-cyclohexylethyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimid
in-2-yl}amino)benzamide;
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N,N-diethyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)
benzamide;

N-(4-propylphenyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}

amino)benzamide;

N?-{3-chloro-4-[(4-methyl-1-piperazinyl)carbonyl]phenyl}-N*-(2,2,2-trifluoroethyl)-1H-
pyrrolo[2,3-d]pyrimidine-2,4-diamine
N?-[4-(3,5-dimethyl-4-isoxazolyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyr
imidine-2,4-diamine

N-(1-methyl-4-piperidinyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimid
in-2-yl}amino)benzamide

N-[2-(1-methyl-1H-pyrrol-2-yl)ethyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-
d]pyrimidin-2-yl}amino)benzamide

N-(3-methylphenyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl
Yamino)benzamide

N-[3-(4-morpholinyl)propyl]-4-({4-[(2,2,2-triflucroethyl)amino]-1H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzamide

N-[(2-fluorophenyl)methyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzamide )

N-[(2,6-difluorophenyl)methyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyr
imidin-2-yl}amino)benzamide

N-[3-fluoro-4-(methyloxy)phenyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]
pyrimidin-2-yl}Jamino)benzamide

N-[3-(2-oxo-1-pyrrolidinyl)propyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]
pyrimidin-2-yl}amino)benzamide

N-(2-cyanoethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}a
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mino)benzamide.

N-[2-(1-piperidinyl)ethyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin
-2-yl}amino)benzamide

N-(3-chloro-4-fluorophenyl)-4-({4-[(2,2,2-trifluoroethyl)amino}-1H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzamide

N-(2-fluoro-4-methylphenyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrim
idin-2-yl}amino)benzamide

N-(3-methylphenyl)-4-({4-[(2,2,2-trifluoroethyl)amino}-1H-pyrrolo[2,3-d]pyrimidin-2-yl
Yamino)benzamide

N-[3-(4-morpholinyl)propyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzamide

N-[(2-fluorophenyl)methyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzamide

N-[(2,6-difluorophenyl)methyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyr
imidin-2-yl}amino)benzamide

N-[3-fluoro-4-(methyloxy)phenyl]-4-({4-[(2,2,2-trifluoroethyl)amino}-1H-pyrrolo[2,3-d]
pyrimidin-2-yl}amino)benzamide

N-[3-(2-oxo-1-pyrrolidinyl)propyl]-4-({4-[(2,2,2-trifluoroethyl)amino}-1H-pyrrolo[2,3-d]
pyrimidin-2-yl}amino)benzamide

N-(2-cyanoethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}a
mino)benzamide

N-[2-(1-piperidinyl)ethyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin
-2-yl}amino)benzamide

N-(3-chloro-4-fluorophenyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimi
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din-2-yl}amino)benzamide

N-(2-fluoro-4-methylphenyl)-4-({4-[(2,2,2-trifluoroethyl)amino}- 1H-pyrrolo[2,3-d]pyrim
idin-2-yl}amino)benzamide

N2-(2-methyl-4-pyridinyl)-N*~(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia
mine;

N2-(2-methyl-1-oxido-4-pyridinyl)-N*-(2,2, 2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine
-2,4-diamine;

N2-(2,6-dimethyl-1-oxido-4-pyridinyl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimi
dine-2,4-diamine;

N?-(5-methyl-3-pyridinyl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-dia
mine;

5-({4-[(2,2,2-trifluoroethylyamino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-3-pyridinec
arbonitrile;

5-({4-((2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-2-pyridinec
arbonitrile;

N?-[5-(methyloxy)-3-pyridinyl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,
4-diamine;

N-[(3-cyanophenyl)methyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzamide

N-[2-(ethyloxy)ethyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-y
[}amino)benzamide

N-{2-[(methylamino)sulfonyl]ethyl}-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-
d]pyrimidin-2-yl}amino)benzamide

N-(3-fluoro-4-methylphenyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrim
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idin-2-yl}amino)benzamide

N~2~-{4-[(1,1-dioxido-4-thiomorpholinyl)carbonyl]phenyl}-N~4~-(2,2,2-trifluoroethyl)-
1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine

N-[(3-fluorophenyl)methyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimi
din-2-yl}Jamino)benzamide

N-(2-phenylethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}a
mino)benzamide

N-[2-(1-pyrrolidinyl)ethyl]-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidi
n-2-yl}amino)benzamide

4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)phenol;
N?-(4-fluorophenyl)-N*-(2,2,2-triflucroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine;
3-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzonitrile;

N2-[3,4-bis(methyloxy)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,
4-diamine;

N-[4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)phenyl]ac
etamide;

N4-(2,2,2-trifluoroethyl)-N2-{4-[(trifluoromethyl)sulfonyl}phenyl}-1 H-pyrrolo[2,3-d]pyri
midine-2,4-diamine;

N?-6-isoquinolinyl-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine;

3-[3-methyl-6-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-
1H-indazol-1-yl]-1-propanol;

N?-(8-chloro-6-quinolinyl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-di
amine;
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5-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)-1,3-dihydro-
2H-benzimidazol-2-one;

N2-[3-ethyl-4-(methyloxy)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine
-2,4-diamine;

2-chloro-N-(1-methylethyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzamide

2-chloro-N-ethyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}a
mino)benzamide

N?-[4-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-
d]pyrimidine-2,4-diamine

N2-(2,2-dioxido-1,3-dihydro-2-benzothien-5-yl)-N*-methyl-1H-pyrrolo[2,3-d]pyrimidin
e-2,4-diamine

4-{[4-(Methylamino)-1H-pyrrolo[2,3-d]pyrimidin-2-ylJamino}-N-propylbenzamide

N*-(1,1-dimethylethyl)-N?-(2,2-dioxido-1,3-dihydro-2-benzothien-5-yl)-1H-pyrrolo[2,3
-d]pyrimidine-2,4-diamine

2,2-dimethyl-6-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino
)-2H-1,4-benzoxazin-3(4H)-one

Ethyl
4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzoate

N-(3-methyl-5-isothiazolyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzamide

N-(5-methyl-1,3,4-thiadiazol-2-yl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]
pyrimidin-2-yl}amino)benzamide

-344 -



10

15

20

25

30

35

WO 2007/042299 PCT/EP2006/009870

N-(5-methyl-3-isoxazolyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidi
n-2-yl}amino)benzamide

N-(3,4-dimethyl-5-isoxazolyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyri
midin-2-yl}amino)benzamide

N-3-isoxazolyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}ami

no)benzamide

N-(5-methyl-3-isoxazolyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidi
n-2-yl}amino)benzamide

N-(5-methyl-3-isoxazolyl)-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidi
n-2-yl}amino)benzamide;

4-({4-[(2,2,2-trifluoroethylyamino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzamide

N-(1-methylethyl)-2-propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimi
din-2-yl}amino)benzamide

N-propyl-4-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)be
nzamide 4-methylbenzenesulfonate

N2-{4-[2-(dimethylamino)ethyl]phenyl}-N*-(2,2, 2-triflucroethyl)-1H-pyrrolo[2,3-d]pyri
midine-2,4-diamine;

NP-{4-[2-(4-morpholinyl)ethyl]phenyl}-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimi
dine-2,4-diamine;

formic acid —
N?-{4-[(dimethylamino)methyl]phenyl}-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrim

idine-2,4-diamine

N?-[4-(4-morpholinylmethyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine
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N?-{4-[(4-acetyl-1-piperazinyl)methyl]phenyl}-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-
d]pyrimidine-2,4-diamine;

4-methyl-1-[3-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)
phenyl]-2-piperazinone;

N2-[3-(4-morpholinylmethyl)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidi
ne-2,4-diamine;

N2-[3-(4-methyl-1-piperazinyl)phenyi]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimi
dine-2,4-diamine;

N2-{3-[(4-methyl-1-piperaziny)methyl]phenyl}-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3
-d]pyrimidine-2,4-diamine;

N2-{4-[(4-methyl-1-piperaziny!)methyl]phenyl}-N*-(2,2,2-triflucroethyl)-1H-pyrrolo[2,3
-d)pyrimidine-2,4-diamine;

N?-{3-[(dimethylamino)methyl]phenyl}-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrim
idine-2,4-diamine;

N2-{4-[2-(1-pyrrolidinyl)ethyl]phenyl}-N*-(2,2, 2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimi
dine-2,4-diamine;

N2-6-isoquinolinyl-N*-(2,2, 2-trifluoroethyl)-1H-pyrrolo[2,3-d)pyrimidine-2,4-diamine;

N2-[3-chloro-4-(methyloxy)phenyl]-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidin
e-2,4-diamine;

N?-(1-methyl-1H-indazol-6-yl)-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,
4-diamine;

N?-6-quinolinyl-N*-(2,2,2-trifluoroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,4-diamine;

N-methyl-2-{[3-({4-[(2,2,2-trifluoroethyl)amino}-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino
)phenylloxy}acetamide;
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3-({4-[(2,2,2-trifluoroethyl)amino]-1H-pyrrolo[2,3-d]pyrimidin-2-yl}amino)benzonitrile;
and

N2-(3-methyl-1H-indazol-6-yl)-N*-(2,2,2-triflucroethyl)-1H-pyrrolo[2,3-d]pyrimidine-2,
4-diamine.

18. A pharmaceutical composition comprising a compound according to any
one of claims 1 to 17 or a pharmaceutically acceptable salt or solvate, thereof and
one or more of pharmaceutically acceptable carriers, diluents and excipients.

19. A compound according to according to any one of claims 1 to 17 or a
pharmaceutically acceptable salt or solvate thereof for use in therapy.

20. A compound of formula (1) according to according to any one of claims 1 to
17 or a pharmaceutically acceptable salt or solvate thereof for use in the treatment of
a disease or condition mediated by inappropriate Syk activity.

21. A method of treating a disease or condition mediated by inappropriate Syk
activity in @a mammal comprising administering to said mammal a compound of

formula (I) or a salt or solvate thereof.

22. A method as claimed in claim 21 in which the disease or condition mediated
by inappropriate Syk activity is rheumatoid arthritis.

23. A method as claimed in claim 21 in which the disease or condition mediated
by inappropriate Syk activity is allergic rhinitis.

24, A method as claimed in claim 21 in which the disease or condition mediated
by inappropriate Syk activity is chronic obstructive pulmonary disease (COPD),

25. A method as claimed in claim 21 in which the disease or condition mediated
by inappropriate Syk activity is adult respiratory distress syndrome (ARDs).

26. The use of a compound according to according to any one of claims 1 to 17
or a pharmaceutically acceptable salt or solvate thereof in the manufacture of a
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medicament for use in the treatment of a disease or condition mediated by
inappropriate Syk activity.

27. A process for preparing a compound of formula () as claimed in any one of
5 claims 1 to 17 which process comprises:
(i) reacting a compound of formula (l1):
. R\ _R?
R N
X
~
N™ °N7 ~cl
X

(1)
wherein X is H or a protecting group such as p-toluenesulphonyl, with an amine

10  R®NH, and thereafter, if present, removing the protecting group;
(i) reacting a compound of formula (l11):

Cl
74 I\N
3
H

(1)
with an amine R'R?NH;

15 (iii) when R*-H, reacting a compound of formula (IV):

Af

N NN
Y H
(V)
wherein Y is a protecting group such as triflate, with an amine HNR'R?and thereafter

removing the protecting group;
(iv) reacting a compound of formula (V):
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1 2
R4 R\N/R
N
2k
~
N N)\Hal
X

(V)
wherein Hal is Cl or |, with an amine R®NH, and thereafter removing the protecting
group.
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