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(189) JP 2004-511462 A
*1
2T vtf7F—%
L& HDACER =
(fiZEHTR U WE D, 1050

No. Z Hela HDACI HDAC2
TSA 5 15 17
AFEHTLTITF 38 - -
1 PX089342 125 20 -
2 PX089344 89 - 172
3 PX106499 35 - -
4 PX106522 1580 - -
2 PX117432 24% @500 - -
b PX117780 125 - -
7 PX117781 58 - -
8 PX117793 50 - -
9 PX117794 24 - -
10 PX089343 2% @1 M - -
11 PX105684 19. 5 - 124
12 PX105685 238 - 600
13 PX105844 15 29 -
14 PX106508 31 90 -
15 PX106509 6 - -
16 PX106510 12 - -
17 PX106511 35 - -
18 PX106512 22 458 -
19 PX116238 14 - -
20 PX116242 9% @500 - -
21 PX117225 640 - -
22 PX117226 26. 3 - -
23 PX117227 a0 - -
24 PX117228 7 - -
25 PX117233 21% @500 - -
26 PX117234 59% @500 = -
27 PX117235 40% @500 - -
28 PX117236 54% @500 - -
29 PX117245 16 - -
30 PX117250 192 - -
31 PX117260 35% @500 - -
32 PX117410 40% @500 - -
33 PX117411 39% @500 - -
34 PX117412 54% @500 - -

2004.4.15
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(190)
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#1
ERET vEAT—=F
{b&% HDACFH &
MWIZHRLUBWED, 1050)
No. Z M Hela HDAC1 HDAC2
30 PX117414 462% @500 - -
bl PX117429 7132% @500 - -
37 PA117445 2 - -
38 PX117446 18 - -
69 PX117447 3% @500 - -
40) PX117448 3% @500 - -
41 PX117450 20 - -
42 PX117453 45 - -
43 PXT1TT10 125 - -
44 PX117712 14 - -
45 PX117713 138 - -
46 PXII7T715 10 - -
47 PX117734 8 - -
48 PX117735 b - -
49 PX117736 6 - -
00 PXLLTTT3 67 - -
0l PX117774 396 - ~
52 PXLITTT5 16 - -
a3 PX117778 2400 - -
b4 PXT17779 250 - -
5h PX117782 38 - -
56 PX117787 67 - -
27 PXI1T788 36 - -
08 PX117789 30 - -
59 PX117790 175 - -
60 PX117791 250 - -
! PX117792 438 - -
€2 PXT17795 13 - -
£3 PX117796 19 - -
64 PX117798 a0 - -
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=2
MCE D SHMMETY v15—%

&4 HHH i S FEPH WS T-1
(L IZHR LIS WBR B, 1CH0)
No. ZH Hela K11 NHEK-AD | Jurkat
TSA 0. 350 0. 38 0. 2 0. 042
AT AT TF 1.1 4. 56 3. 53 0. 260
MS-275 - 9.16 3. 1 0. 365
SAHA - 6. 82 5. 37 (0. 750
I PX089342 4.1 - - -
2 PX089344 8.9 - - -
3 PX106499 3. 8 - - -
4 PX106522 16. 7 - - -
6] PX117432 - - - -
i PX117780 16. & 10. 5 - 4.0
7 PX117781 3. 4 2.2 - 0.8
8 PX117793 2.0 2.7 - 0.5
9 PX117794 3. 3 2.3 - 0.6
10 PX089343 - - - -
11 PX105684 2.2 2.4 1.5 0.2
12 PX105685 7.3 - - -
13 PX105844 0.4 - -~ -~
14 PX106508 1. 6 3.9 - 0. 30
15 PX106509 2.0 2.0 - 0.33
16 PX106510 2.3 4.2 - 0. 25
17 PX106511 0. 38 2.9 - 0. 235
18 PX106512 1.9 2.4 - 0. 2!
19 PX1162338 0.8 - - -
20 PX116242 - - - -
21 PX117225 11. 9 26%620 M - 3.3
22 PX117226 0.5 2.8 - 0. 10
23 PX117227 1. 2 4.7 - 0. 36
24 PX117228 0.8 1. 4 1. 2 0. 15
29 PX117233 - - - -
20 PX117234 - - - -
27 PX117235 - - - -
28 PX117236 - -~ - -
29 PX117245 0. 31 - 0.52 1. 1
30 PX117250 1.8 - 1.0
31 PX117260 - - - -
32 PX117410 - - - -
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=L AF e 4 5 B 25 WS T-1
(i iCBHR L72 WER D . IC50)

No. 2 HeLa K11 NHEK-AD Jurkat

33 PY117411 - - - -

34 PX117412 - - - -

35 PY117414 - - - -

36 PY117429 - - - - 10

37 PX117445 1.1 1.2 0. 75 0.13

38 PX117446 6.0 3T - 0. 43

39 PX117447 7.8 - - -

40 PX117448 88. 9 - - -

41 PY117450 1.6 - - -

42 PY117453 5. T 4.2 - L1

43 PY117710 5. 0 4.0 - 0. 42

44 PX117712 1.1 0. 65 - 0.13

45 PXIL7713 b 1 9. 2 - 0. 62 20

46 PXI17715 1.5 0.93 - 0. 29

47 PX117734 2.1 0. 88 - 0. 079

48 PX117735 - 3.1 - 0. 074

49 PY117736 - 0. 80 - 0. 12

50 PX117773 3.4 6. 2 - 1.2

51 PY117774 6. 4 7.0 - 1.0

52 PX117775 2. 1 5. 3 - 0.53

53 PX117778 - >30 - >10

54 PX117779 9. 6 1.4 - i1 0

55 PA1L7782 2.9 15. 6 - 0. 35

56 PX117787 2. 6 1.2 - 0. 50

57 PX117788 2.0 L7 - 0.29

58 PX117789 1. 1 0.8 - 0.3

59 PX117790 12.5 8.0 - 2.1

60 PX117791 3.6 6.7 - 1.3

61 PX117792 1.4 0.4 - 0.43

62 PX117795 3.1 1.5 - 0. 51

63 PX117796 2.6 1.2 - 0. 56

64 PX117798 0.9 0. 35 - 3.6 40
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CARBAMIC ACID COMPCQUNDS COMPRISING A SULFONARMIDE LINKAGE
AS HDAC INHIBITORS

RELATED APPLICATIONS

This application claims priority to United Kingdom Patent Application Number
GB 0023986 3 filed 29 Septermber 2000; U.S. Provisional Patent Application
MNumber 60/267,784 filad 14 June 2001; and, U.S. Provisional Patent Application
MNumber 60/308,136 filed 30 July 2001; the contents of each of which are
ingorporated herein by reference in their entirety.

TECHNICAL FIELD

This invention pertains generally to the field of blologically active compounds, ang
more specifically to certain acfive carbamic acid compounds which inhibit HDAC
(histone deacetylase} activity. The present invention also pertaing o
pharmaceutical compositions comprising such compounds, and the uss of such
compounds and compositions, bath in vifro and in vivo, to inhibit HDAEC, and, e.g.,
to inhibit proliferative conditions, such as cancer and psoriasis.

BACKGROLUND

DMA in eukaryotic cells is tighily complexed with proteins (histonas) {o form
chramatin. Histones are small, positively charged proteins which are rich in basic
amino acids (positively charged at physiclagical pH}, which contact the phosphate
groups (negatively charged at physiclogical pH) of DNA. There are five main
classes of histones, H1, H2A, H2B, H3, and H2. The amino acid sequences of
histones Hzh, H2B, HI, and H4 show remarkable conservation betwaen spacies,
whereas H1 varies somewhat, and in some cases Is replaced by another histone,
e.d., H5. Four pairs of each of HZA, H2B, H3, and H4 tagether form a dislke
shaped octameric protein core, around which DNA (about 140 base pairs) is
wotind to form a nucleosome. Individual nucleosomes are connected by short

JP 2004-511462 A 2004.4.15
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stretches of linker DNA associaled with anothar histone molecule (e.g., H1, orin

certaln cases, H5) to form a siructure resembling a beaded string, which is itself
arrangad in a helical stack, known as a solencid.

The majority of hisiones are synthesised during the S phase of the cell cycle, and
newly synthesised histones quickly enter the nucleus to become associaied with
DNA. Within minutes of fis synthesis, new DNA becomes associeted with
histones in nuclepsomal structures.

A small fraction of histones, more specifically, the amino side chains thereof, are
enzymatically modified by post-transiational addition of methyl, acetyl, or
phoesphate groups, neutralising the positive charge of $ne side chain, or converting
it to a negafive charge. For example, lysine and argining groups may be
methylated, lysine groups may be acetylated, and serine groups may be
phesphorylated. For lysine, the -(CHp)s-NH; sidechain may be acetylated, for
exampie by an acetyliransferase enzyme, to give the amide
-{CHz)4-NHC{=Q)CH;. Methylation, acetylation, and phosphorylation of amino
termini of hisfones which extend from the nuclensemal core affecis chromatin
structure and gene exprassion. (See, for example, Spencer and Davie, 1999),

Acetylation and deacetylation of histones is associated with transcriptional events
leading to cell proiiferation and/or differentiation, Regulation of the function of
transcription factors is also mediated through acetylation. Recent reviews of
histone deacetytation include Kouzarides, 198% and Pazin et al., 1997.

The correlation between the acetylation status of histones and ihe transcription of
genes has been known for over 30 years (see, for example, Howe et al., 1999).
Certain enzymes, specifically acetylases (g.g., histone acetyltransfarass, HAT)
and deacetylases (e.g., histone deacetylase, HDAG), which regulate the
acetylation state of histones have been identified in many organisms and have
bean implicated ' the regulation of numerous genes, confirming the link betwasn
acetylation and transcription. See, for example, Davie, 1988, In general, histone

JP 2004-511462 A 2004.4.15
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acetylation coirelates with transcriptianal activation, whereas histons
deacetylation is associated with gene repressicn,

A growing number of histone deacetylases (HDACs) have been identified (see, for
example, Ng and Bird, 2000). The first deacetylase, HDAC1, was identified in
1896 (ses, for example, Tauton &t al,, 1986). Subsequenily, two other nuclear
mammalian deacefylases has been found, HDAC2 and HDAGC3 {ses, for example,
Yang ef al., 1986, 1997, and Emiliani et al., 1998}, See also, Grozinger «f al,,
1899; Kae & al., 2000; and Van den Wyngaert et al., 2000,

Eighf hurman HDACs have been cloned so far:
HDACT (Genbank Accession No. NP_004955)
HDACZ (Genbank Accession No. NP_001518)
HDAGC3 (Genbank Accessiuon Ne. 0157309)
HDAC4 (Genbank Accession No. AAD28046)
HRACS (Genbank Accassion No. NP_0N5465)
HDACE (Genbank Accession No. NP_006035)
HDAC? (Genbank Accession No. AAF63491}
HDACE (Genbank Accession No. AAF73428)

These eight human HDACs fall in two distinct classes: HDACs 1,2,3 and 8 are'in
class ¥, and HDAGs 4,5,6 and 7 are in class 1.

Thare are a number of histane deacelylases in yeast, including the following:
RPD3 {Genbank Accession Mo. NP_012069)
HDA1 {Genbank Accession No, P53973})
HOS1 (Genbank Accession No. Q12214)
HOS2 (Genbank Accession No. P53096)
HOS3 (Genbank Accession Ne. Q02959)

There are also numsrous plant deacetylases, for example, HD2, in Zea mays
(Genbank Accession No. AF254073 1),

JP
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HDAGs function as part of large mulfiprotein complexes, which are tethered to the
prometer and reprass transcription. Well characterised franscriptional repressors
such as Mad (Laherty et al., 1897}, pRb (Brehm et al., 1998}, nuclear receptors

{Wong ef al., 1998) and YY1 (Yang et al., 1997) associate with HDAC complaxes

o exert their repressor function,

Tha study of inhibitors of histone deacetylases indicaies that these enzymes play
an important rede In cell proliferation and differentiation. The inhibitor Trichostatin
A (TSA) (Yoshida ef al., 1990a) causes cell cycle arrest at both G1 and G2
phasas (Yoshida and Beppu, 1988), reveris the transformed phenotype of
different cell lines, and induces differentiation of Friend leukaemia celis and others
{Yoshida ef al., 1520k). TSA (and SAHA) have been reported to inhitit sell
growih, induce terminal differentiation, and prevant the formation of tumours in
mice (Finnin et al., 1989).

Trichostatin A (TBA)
Mz Me e
\)\;\ ’H‘OH
I 1

Suberoylanilide Hydroxamic Acid (SAHA)

H ﬁ OH
=]

Cell cysle arrast by TSA correlates with an increased expressioh of gelsolin
(Hoshikawa et al., 1994), an actin regulatory protein that is down regulated in
malignani breast cancer (Mielnicki et al., 1998}, Similar effects on cell cycle and
differentiation have besn observed with a number of deacetylase inhibitors (Kim et
al., 1988},

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

25

30

(210)

WO 0130879 POT/GROLAM3G

_5-
Trichostatin A has also been reparted to be useful in the treatment of fibrosis, e.g.,
liver fibrosis and liver cirrhosis. See, e.g., Geerts et al., 1995,

Recently, certain compounds that induce differantiation have been reperted fo
inhibit histone deacetylases. Several experimental antitumour compounds, such
as trichostatin A {TSA), trapoxin, suberoylanilide hydroxamic acid (SAHA), and
phenylbutyrate have been reported to act, af isast in part, by inhibiting histone
deacetylase (see, e.g., Yoshida et al., 1990; Richon et al., 1988; Kijima st al.,
1893), Additionally, diallyl sulfide and related molecules (see, e.g.. Lea et al,,
1208), axamflatin (see, e.g., Kim et al, 1999), MS-27-275, a synthetic benzamide
derivative (see, e.g., Saito et al., 1999; Suzuki et al., 1998; note that MS-27-275
was later re-named as MS-275), butyrale derivatives (see, 8.g., Lea and Tulsyan,
1995), FR201228 (se%, 2.9, Nokajima et al., 1998), depudecin {see, e.9., Kwon ot
al., 1998), and m-carboxyeinnamic asid bishydroxamide (see, a.g., Richen et al.,
1298) have been reporied to inhibit histone deacetylases. I vitro, some of these
compounds are reported to inhibit the growth of fibroblast cells by causing cell
cycle arrest in the 1 and G2 phases, and can lead 1o the terminal differentiation
and loss of transforming potentiai of a variety of transformed cell lines (see, e.g.,
Richon et al, 1896; Kim ef al., 1989; Yoshida et al., 1395; Yoshida & Beppu,
1888). I vivo, phenybutyrate is reporled to be effective in the treatment of acute
promyelocytic letkemia in conjunction with retinoic acid (see, e.g., Warrell et al,,
1928). SAHA is reported to be effective in preventing the formaticn of mammary
tumours in rats, and fung tumours in mice {see, e.g., Desai et al., 1999),

The clear involvement of HDACs in the control of cell proliferation arrd
differentiation suggest that aberrant HDAC aclivity may play a role In cancer. The
most direct demonstration that deacetylases contribute fo cancer development
comes from the analysis of differem acute promyelocytic leukaemias (APL). In
most APL patients, a transtocation of chromosomes 15 and 17 (t('15;17)) resuits i
the exprassion of a fusion profein containing the MN-terminal portion of PML gene
preduct linked {o most of RARe (relinoic acid receplor). In some cases, a different
translocation ({{11;17)} causes the fusion between the zinc finger protein PLZF

JP 2004-511462 A 2004.4.15
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and RARa. In the absence of ligand, the wild type RAR represses farget genes
by tethering HDAG repressor complexes to the promoter DNA, During normal
hematopeiesis, retinolc acid (RA) binds RAR«x and displaces the rapressor
complex, allowing expression of genes implicated in myeleid differentiation. The
RARu fusion protelns occurting in APL patients are no longer responsive to
physiclogical levels of RA and they interfere with the expression of the RA-
inducible genes that promote myeloid differenfiation. This results in a clonal
expansion of promyelocytic cells and developmeni of leukaemia, In vitra
experiments have shown that TSA is capable of restoring RA-responsiveness to
the fusion RAR« profeins and of allowing myeloid differentiation. These results
establish a link between HDACs and oncagenesis and suggest that HDACs are
potential targets for pharmaceutical intervention in APL patients. (See, for
example, Kifamura et al., 2000; David et al., 1998; Lin et al., 1998}).

Furthermore, different lines of evidence suggest that HDACs may be important
tharapeutic targets in other types of cancer, Cell ines derived from many different
cancers (prostate, colorectal, breast, neuronal, hepalic) are induced to
differentiate by HDAC inhibitors (Yashida and Horinouchi, 1999). A humber of
RDAC inhibitors have been studied in animal models of cancer. They reduce
tumpur growth and protong the lifaspan of mice bearing different types of
fransplanted tumours, including melanoma, leukaemia, colon, lung and gastric
garcinomas, etc. {Usda et al., 1894, Kim et al., 1999).

Psoriasis is a common chronic disfiguring skin disease which is characlerised by
well-demarcated, red, hardened scaly plaques: these may be limited or
widespread. The prevalence rate of psoriasis is approximately 2%, i.e.,

12.5 million sufferers in the ériad countries (US/EuropelJapan). Whila the disease
is rarely fatal, it clearly has serious detrimental effecis wpon the quality of life of
the patient: this is further compounded by the lack of effective {herapies. Present
treatments are either ineffactive, cosmetically unacceptable, or possess undesired
side effscts. Thers is therefore a large unmet clinleal need for effective and safe
drugs for this conditicn.
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Psoriasls is a disease of complex etiology. Whilst there is clearly a genetic
component, with & numbar of gene loci being involved, there are also undsfined
environmental triggers. Whatever the ultimate cause of psoriasis, at the celiular
level, it is characterlsed by local T-celf mediated inflammation, by keratinocyte
hyperproliferation, and by localised angiogenssis. These are all processes in
which histone deacetylases have been implicated (see, 6.¢., Saunders et al.,
1999; Bernhard et al, 1999; Takahashi et al, 1996; Kim et al, 2001). Therefore
HDAC Inhibitors may be of use in therapy for psoriasis. Candidate drugs may be
screened, for example, using proliferation assays with T-cells and/or
kematinocytes.

Thus, one aim of the present invention is the provision of compounds which are
potent inhibitors of histone deacetylases (HDACs). There is a pressing need for
such compounds, particularly for use as antiproliferatives, for example,
anti-cancer agents, agents for the treatment of psoriasis, etc.

Such maolecules desirably have one or more of the following properiies andfor
effects:

{a) easily gain access to and act upon tumour cells;

{b) down-regulate HDAC activity;

(¢} inhibit the formation af HDAC complexes;

{d) inhibit the interactions of HDAC complexes;

{) inhibit tumour cell proliferation;

{e) promote fumour cell apeptosis;

{f} inhibit tumour growth; and,

(g) complement the activity of traditional cherotherapetic agents.

A number of carbamic acid cormpounds have bsen described.

Amides

JP 2004-511462 A 2004.4.15
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Hashimoto et al,, 1989 describe hydroxamic acid compounds which are claimed to
inhibit ceil proliferation. Some of the compounds are carbamic acid compounds
having a substituted phenyl-dione group linked to a carbamic acid group
{-COMHOH) via an and-substitited alkylene group.

Chtani ef al., 1983 describe a number of hydroxamic acid compounds which are
claimed to be inhibitors of ras transformation. A few of the compounds are
carbamic acid compounds having a phenylacylamldo group (-NHCOPh) Iinked to
a carbamic acid group {~-COMHQH] via & phenylene-meta-alkylene group having a
carben-carbon triple bong. See, for example, compounds -29 {page 69}, 1-39
{page 87), and |-41 {page 90). Compound -41, shown belcw, employs an aryl
leader.

MeO
STy o H
SR
:©/\/ " 2oy
WVieQ i

Cnishi et al., 1998, describe several hydroxamic acid compounds which have a
phenyl (or substituted pheny)) group linked via an oxazole group to a carbamic
scid group. These compeounds were reported {o inhibit a deacetylase enzyme
critical in the: biosynthesis of lipid A {a component of the outer membrance of
Gram-negative bacteria).

Parsons et al., 1988 describe a number of hydroxamic acld compounds which are
claimed to selectively prevent the growth of 2 variely of human tumour gell lines.

Somg of the compounds are carbamic acid compounds having an arylamide
greup finked io a carbamic acid group via a msthylene or substituted methylene
group {see, for example, pages 16 and 17).

Some of the compounds are carbamic acid compounds having a phenylamido
group {-CONHPh) linked to a carbamic acid group (-CONHOH) via & long alkylene

JP 2004-511462 A 2004.4.15
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chain, -(CHz)n-, wherein n is from 4 to 7 {see, for example, pages 47, 48, and 58
therain).

Some of the compounds are carbamic acid compounds having an aryl group
linked via a short chain to an amide group (-CONH-), which Tn turn is linked via a
short chain (e.g., 3 atoms or less) fo a carbamic acid group (-CONHOH). See, for
example, page 18, 2nd formula; page 46, 4th formula; page 51, compound 7; and
page 61, 2nd formula.

i i 9 o

H
ﬁ/«{\,]“/C\”,OH / N\r,C\N,OH
n=0,1,2 o m "

z
R Ri
|
it
mﬂ C\N,OH
H
= HY o © 3 2 a
Ma Fog EVC\N,DH
‘(\_,f H

Richon et al., 1988 describe several hydroxamic acid compounds, inciuding
SAHA, which apparently inhibit HDAC activity, and induce terminal differentiation
and/or apoptosis in various transformed cells (see, for example, Table 1 therain).

Suzuki &t al., 1998 describe a nurnber of hydroxamic acid compounds which are
claimed to have antitumour activity. Some of the compounds are carbamic acid
compounds having a subsiifuled phenylamido group (-COMHPh) linked to a
carbamic acid (~CONHOH) group via a phenylene-meta-ethanylene or phenylene-
para-etiylene group (see, for example, pages 8 and 9, compounds 21-50%.

Breslow el al., 1984, 1995, 1987 describe a number 6f hydroxamic acid
compounds which are claimed to selectively induce terminal differentiation of
naoplastic cells,

JP 2004-511462 A 2004.4.15
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Some of the compounds are carbamic acid compeaunds having a substituted

phenylacylamido group {-NHCOPh) linked to a carbamic acid {-CONHOH) group
via a long alkylene chain, -{CHa)-, wherein n is from 4 1o 8

Soms of the compoungds are carbamic acid compounds having a substiuted
phenylamido group (-CONHPh) or phenylacylamido group (-NHCOPh) linked to a
carbamlc aeid (-GONHOH) group via a long alkylene chain, -(CHz),-, wherein n is
from 4 to 8 (see, for example, columns 7 and 13 of Breslow et al., 1897), or via a
phenylene group {see, for example, columns 24, 30-31 and compeounds 20-55 in
Table 1 of Breslow et al., 1997).

QOne of the compounds is a carbamic acid compound having benzylamido group
(-CONHCH Ph) linked to a carbamic acid group (-CONBOH} via a -(CHa)s- group

(ses, for example, compaund 19 in Table 4, at column 37 of Breslow et al., 1997},

Jung et al,, 1997, 1989, describe several aromatic hydroxamic acid compounds
which apparently inhibit HDAC. Some of the compounds have a phenyfamido
group (FhCONH-). One compound, a pepiide analog, is shown below (see, e.g.,
cempound B in Jung et al,, 1997; compound 4 in Jung et al,, 1999),

MsQ. 0

Sk
N NOH

: ;

Kain et al., 1998, describe a number of arematic hydroxamic acid compounds,
comprising an ary! group linked via an alkylene group to a carbamic acid group,
which are apparently active in the treatment of neurodegenerative conditions.
One compound, 4-1 at columns 63-64, has a phenylamide group (PhCONH-)
linked via a -{CHz}s- group to a carbamic acld group.

Glick et al., 1999, describe the apparent apoptotic and differentiating effects of
m-carboxy-cinnamic acld bishydroxamide (CBHA) on varioys tumour cell lings.

JP 2004-511462 A 2004.4.15
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Massa ¢t al.,, 2001, describe various hydroxamic acid compounds which have a
benzoyl (or substituled benzoyl) group linked via a pyrrolyl group and an
Czalkylene group (-CH=CH- or -CH;CHz-) fo a carbamic acid group. The
compounds apparently showed HDAC inhibltory activity in the micromolar range.

Sulfonamides

Oxamflatin, also known as (2E}-5-{3-[(phenylsulfanyl)amino] phenyl]-pent-2-en-4-
ynahydroxamic acid, shown below, has been reported to have in vitro
antfiprcliferative activity against various meuse and human tumour cell lines, and
in vive antitumour activity against B16 melanoma (see, e.g., Soncda et al., 1996;
Kim st al., 1999).

Qxamflatin
@\sf/
4N B, H
o H S
& Feom

Ohtanl et al., 1993, describe a number of hydroxamic ecid compounds which are
claimed to be inhibitors of ras transformation. Many of the compounds ere
hydroxmic acid compounds which have a sulfonamide group, and which employ
an acid leadar which is: a phenylene-ortho-alkylane {e.g., I-10); phenylene-meta-
alkylene {e.g., 1-24); phenylene-para-alkylens {e.g., I-12); or napthylen-1,2-diyl
(e.q., 1-20). Howevar, in every case, the sulfonamide group is -SQ.NR-, as
opposad to -NRSO,-. Also, in avery case, the terminal aryi group is linked dirgctly
16 the -80:NR~ sulfonamide group, withcut an intervening aryl leader. Chtani et
al., 1996, describe similar compounds,

Richon et al., 2001, describe various branched compounds which apparently
inhibit histene deasatylase. Ses the table at pages 96-101 therein. Some of the

JP 2004-511462 A 2004.4.15
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42
compounds are carbamic acid compounds having a carbamic acid group
{-CONHCH) linked to & branch point, frorm which two aryl groups are appended. A
few lingar carbamic acld compounds are alse described, including a single
-50:MH- sulfonamide carbamic acid with a -(CHa)s- acid leader (compound G71).

Delorme et al., 2001, describe various carbamic acid compaunds, including
compounds having, inter alia, a sufonamide group. Of the 108 compounds in the
fable at pages 114-123 therein, &8 are carbamic acids (-CONHOHM), and the
remainder arg tgrminal amides, -COMHR. Of the 88 carbamic acld compounds,
54 have a sulfonamide linkage.

Of the 54 sulfenamide carbamic acids, 51 are indicated to have a ~SONR-
sulfonamide group, and 3 {compounds 88, 161, and 162) are indicated to have & -
NRSO;- suffonamide group.

All of the 54 sulfonamide carbamic acids employ & phenyiene-alkylene acid isader
group (analegous to G herein). Of the 54 compounds, 52 employ a phenyleng-
para-alkylene group, and only 2 (compeunds 41 and 26} employ a phenylene-
meta-alkylens group (-Ph-CHz- and -Ph-{CHz)s-, respactively). Compounds 41
and 28 both have a -SO-NR- sulfonamide group, as opposed to & -NRSQ,-
sulfoenamide group; the former has a benzothiophenyl group, and the latter has a
phenyl group.

All but one of the 54 sulfenamide carbamic acids have an aryl group linked directly
to the sulfonamide; compound 100 has a benzyl group (Ph-CH:-) linked & -
S0;NR- sulfonamide group linked to phenylene-para-ethylene,

SUMMARY OF THE INVENTION

One aspect of the invention pertains to active carbamic acid compounds, as
described herein, which inhibit HDAG activity.

JP 2004-511462 A 2004.4.15
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Another aspect of the invention pertains fo active compounds, as described
herain, which treat & proliferative cendition, such as cancer or pseriasis.

Another aspect of the invertion pertains 1o aclive compounds, as described
herain, which treat conditions which are known to be mediated by HDAC, or which
are known to ke treated by HDAC inhibitors (such as, e.g., frichostatin A).

Another aspect of the prasent inveniion pertains to a composition comprising a
compound as described herein and a pharmaceutically acceptable carrier.

Anpther aspect of the present invention pertains to methods of inhibiting HDAC in
a cell, comprising contacting said cell with an effective amount of an active
compound, 35 described herein.

Another aspect of the present inveniion pertains to methods of inkibiting cel)
proliferation, comprising contacting a cell witk an effective amount of an active

compound, as described herein, whether in vitro or in vivo.

Another aspect of the present invention pertains to methods of treating &
praliferative condition in a patiant comprising administering 1o said patient 2
therapeuticaliy-effective amount of an active compound, as described herein,
In one preferred embodiment, the praliferative condition is cancer. In one

preferred embadiment, the proliferative condiion is psoriasis,

Another aspact of the present invention partains to methods of treating

& rondition in & patient which is known ta be madiated by HRAC, or which is
known to be treated by HDAC inhibitors (such as, €.9., trichostatin A), comprising
administering to said patient a therapeutically-effective amount of an active
compound, as described herein.

Anothet aspect of the present inventicn pertains to an active compound, as
described herein, for use in a method of treatment of the human or anima! body,

JP 2004-511462 A 2004.4.15
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Another aspect of the present invention pertains fo use of an aclive compound, as
described herein, for the manufacture of a medicament for use in the treatment of
a proliferative condition. In one preferred embadiment, the praliferative candition
is cancer. In one prefsrred embodiment, the profiferative condition is psoriasis.

Ancther aspect of the present invention pertains to use of an active compound for
the manufacture of a medicament, for example, for the treatment of conditions
wihich are known o be mediated by HDAC, or which are known to be treated hy
HDAC inhibitors {such as, e.g., trichostatin A), as discussed herein,

Another aspsct of the present invention partains to a kit comprising (&) the aclive
compound, preferably provided as a phanmaceutical composition and In a suitable
container and/or with suitable packaging; and (b) instructions for use, for exampls,

writlen instructions on how to administer the active compourg.

Another aspect of the pragent invention pertains to compounds obtainable by &
method of synthesis as described herein, or a method comprising a method of

synthesis as described harain,

Another aspect of the present invention pertains to compounds obtained by g
method of synthesis as described herein, or a method comprising a method of

synthesis as described herein.

Another aspect of the present inveniion pertains to novel intermediates, as
described hersin, which are suitable for use in the methods of synthesis describad
hetrsin.

Another aspect of the present inventlon pertains to the use of such novel
intermediates, as described herein, in the methods of synthesis describad herain.

JP 2004-511462 A 2004.4.15
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As will be appreclated by ane of skdll in the art, features and prefsmrad
embodiments of one aspect of the invention will alsc pertain to cther aspects of
the inventicn.

DETAILEC DESCRIPTION OF THE INVENTION

Compounds

In cne embodiment, the present mvantion pertaing to carbamic acid sompounds of
the formuia:

f§-aH (n

wherein:
A is an aryl group;
Q' is a covalent bond or an aryl leader group;
J is a sulfonamide linkage selected from:
b L
i A K&
R'is a sulfonamido substituent; and,
Q%is an acid leader group;
with the proviso that if J is:

then ' is an aryl leader group;

and pharmaceutically acceptable salts, solvates, amides, esters, ethers,
chemically pretected forms, and prodrugs thereof.

In preferred embodiments, the carbamic acid group, -G(=0)NHCH, is unmedified
(e.g., is not an eslar).

JP
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In ene preferred embodiment, the present invention pertains to carhamic acid
compounds of the formula:

)
A—ot—1—ot—LEyon )

wherein:
A is an aryl group;

5 Q" is an aryl leader group;
J is a suifonamide linkage seiected from:
o]
b
il
R

R' is an sulfonamida substituent; and,
Q%is an acid leader group.
10
In ane preferred embpdiment, the present invention pertains to carbamic acid

campounds of the formula:
A—Cﬂ—J—Qz—ﬁ— —OH (1

wherein:
Ais an aryl group;
15 @'is a covalent bond or an aryl leader group;
Jis a sulfonamide linkage selected from:

i
o
RO
R'is an sulfonamide substituent; and,
Q% is an acid leader group.
20

In one preferred embodiment, Q7 is an aryl leader group, J is -SC:NR'-, and the

compoungds have the following formula:
i i
At B8y o (2)

g &

JP
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In one preferred embadiment, Q' is a covalent bend or an aryl leader group, J is

-NR'SC:-, and the compounds have the following formula:
o
A—Q‘—T—%—Qz—@— —0H (3)
R Q

In ene preferred embodiment, Q' is an ary! leader group, J is -NR'$0;-, and the
compaunds have the following formula:
0
A——QL—N—ﬁ—QZ—H*”*OH @A)

I, Il
RO

In one preferred embodiment, & is a covalent bond, J is -NR'S0,-, and the
compounds have the following farmula:

P .3
S @
R'Q

In one embodiment, where Q' is an aryl leader, the aryl group, A, is linked to
vig a covalent single bond.

In one embodiment, where Q' is a cyclic aryl leader, the aryl group, A, may be
fused to & and 5o the moiety A-Q'- forms a fused polycyciic sirustura. For
example, the moiety 2,3-dihydro-1H-indene-2-yl, derived from indan {2,3-dihydro-
1H-indene), is considered to ba a phenyl group (A) fused to a Csoycloalkyl group

| o

1

In such cases, the tridentate aryl lsader, @, may be denoted as:

JP 2004-511462 A 2004.4.15
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" In & similar exampls, the moiety 9H-fuorene-9-yl, derived from fluorena, is

considered to ba two phenyl groups (either of which is A), fused to a Cscycloalkyl

N
5 1

in such cases, the pentadentate aryl ieader, Q', may be dencted as:

A
e

group, which forms part of Q"

The Aryl Group, A
The aryl group, A, 18 a Cssearyl group, and is opticnally substitutad.

In one preferred embodiment, A is a Cs.zchelercaryf group, and is oplionally
substiiuted. In one preferred embodiment, A is a monooyclic Csaphetercaryl
group, and is optionally substituted. In one preferred emboediment, A s &
mongcyclic Csghetercaryl group, and is optionally substituted.

In one preferred embodiment, A is a Gszotarboaryl group, and is optianally
substituted. In one preferred embediment, A is a monacyclic Csagcarboaryl
group, and is optionally substituted. In one preferred embodiment, A is a
monocyclic Cxscarboaryl group, and is optionally substituted. In one preferred
embadiment, A is a phenyl group, and is optionally substituted.

A 2004.4.15
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In one preferred embodiment, A is a Cs.aearyl group derived from one of the
following: benzene, pyridine, furan, indole, pyrrole, imidazcle, naphthalene,
quinoline, benzimidazole, benzothiofuran, fluorene, acridine, and carbazole.

In one preferred embodiment, A is an optianally subsiituted phenyl group of the

formula:
F 2z

&

RA“ g 8

sherein n is an integer from 0 to 5, and each R is independently a substituent as
defined herein.

Thus, in one preferred embodiment, A is an optionally substituted phenyi group,
Q" is an aryl Isader group, J iz -502NR"-, and the compounds have the following
formula:

) oz ‘ ﬁ . ﬁ
N @—Q—ﬁ—qx—q —pioH (5)
R o R

n g &

In one preferrad smbodiment, A is an optionally substituted phenyl group, Q' is a
covalent bond or an aryi leader group, J is -NR'SQz-, and the cempeounds have

the following farmula:
E

D
@ ol —n-8—0 —{—oH (6)
s iy

7

In one preferred embodiment, A is an optichally substituted phenyl group, &' is an
aryl leader group, J is -NR'SOs-, and the compounds have the following formula:

2
@—0;§—2—0L§~ —OH (6
Ran 5 8 R'é)
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In one preferred embodiment, A is ar optionzlly substituted phenyl groug, Q' is a

vovalent bond, J is -NR'SO.-, and the compounds have the following formula:
T

—E-—oz—g—n—w 7

N
[, 0
LI RO

in one preferred embodiment, n is an integer from 0 1o 5. in one preferred
embodiment, n is an integer from O to 4. In one preferred embodiment, n is an
integer from 0 to 3. In one preferred embediment, nis an integer from Ote 2. In
one preferred embodiment, nis D or 1.

In gne preferred embodiment, n is an integer from 1to 5.

In one preferrad embodiment, n is an infeger from 1 to 4.

In one preferred embodiment, n is an integer fram 1 1o 3,

In one prefarred embodiment, nis 1 or 2.

In ohe prefarrad embodiment, n s 5.

n one preferred embodiment, n s 4.

in one preferred embodiment, nis 3.

In cne prefarre¢ embodiment, n (s 2.

In one preferred embodimeni, n is 1.

In one preferred embodiment, n is 0.

If the pheny! group has less than the full complement of ring substituenis, R*, they
may he arranged in any combination. For example, if n is 1, R* may be in the 2,
-, 4+, &, ar &'-position. Similarly, if n is 2, the two R groups may be In, for
example, the 2,3, 2'4%, 2',5'-, 2',6", 3'4"-, or 3',5-positions. If nis 3, the three
R* groups may be in, for example, the 2,3 4, 2',3' 5%, 2" 3' &, or 3' 45

positions.
In one preferred embodimant, nis 1, and the R* group is in the 4'-position.

In one preferred embediment, nis 2, and ene R* group is in the A-position, and
the other R* group is in the 2-position.

JP 2004-511462 A 2004.4.15
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In one preferred embodiment, n is 2, and one R® group Is in the 4-positian, and
the other R* group is in the 3-position.

Each aryl substituent, R*, is a substituent as definer herein.

Examples of preferred any! substituents, R*, include, but are not limited 1o, the
following: fluoro, chioro, broma, iodo, methyl, ethyl, isopropyl, tbutyl, cyano,
trifluoromethyl, hydroxy, methoxy, ethoxy, isopropoxy, trifluoromeathaxy, phencxy,
methylthio, trifluoremetiylihio, hydroxymethyl, amino, dimethylamino,
disthylamine, morpholing, amide (unsubstituted, i.e., -CONHz), acetamido, acetyl,
nitre, sulfenamide (unsubstituted, i.e., -SC2NHz}, and phenyl.

In one preferred embodiment, A is a substituted phanyl group salected from:
para-{flucro)phenyl; ortho-(flucro)phenyl; meta-(flucro)phenyl;
para-{chloro)phenyl; artho-(chloro)phenyl; meta-(chlorojpherny!;
para~{bromo)ghenyl; ortho-{bromo)phenyl; meta-{bromo)pheny!,
para-{icdo)phenyl; ortho-(iado)phenyl; meta-fiodo)phenyi;
para-{methyliphenyl; ortho-(mathyl)phenyl; meta-(methyl)phenyl;
para-{ethyl)phenyl; ortho-(ethyl)phenyl; meta-(ethyl)phenyi;
para-{isopropyliphenyl; ortho-(isopropyliphenyl; meta-{isopropyl)phenyy,
para-(i-butyliphenyl; ortho-(t-butyl)phenyl; mefa-(iFbutyl)phenyi;
para-{cyano)phenyl; orthe-{cyano)phenyl; meta-(cyanajphenyl;
para-(triflusromethyl)phenyl; ortho-{triflusromethytlphenyl; meta-

{triflucromethyphenyl;
para-{hydroxy}phenyl; ortho-(hydroxy}phenyl; meta-(hydroxy)pheny(;
para-{methoxy)pheny!, ortho-{methexy)phenyl, meta-(methoxy)phenyl;
para-(sthoxy)phenyl; otho-{ethoxyiphenyl; meta-(ethoxyiphenyl;
para-{isopropoxy)phenyl; ortho-(isopropoxy)phenyl;
mata-{isopropoxy)phenyl;
para-{trifiuoromsthoxy}phenyl; ortho-(trifiuoromethoxy)phenyl,
meta-{triflucromethexy)phenyl;
para-[phanoxy)phenyl; artho-(phanoxy)phenyl, meta-{phenoxy)phenyl;

JP 2004-511462 A 2004.4.15
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para-(methylthio)phenyl; ortho-{methyithio)phanyl; meta-(methyithia)phenyl;

para-(irifluoromethylthiolphenyl; ertho-(trifluoromethylniojhenyl;
meta-(triflucromethyithio)phenyt;

pata-(hydroxymethyl)phenyl; ortho-(hydroxymethyhphenyl;
meta-{hydroxymethyhphenyl;

para-(amine)pheny); ortho-{amino)phenyl, mela-{amino)pheny!;

para-{dimethylamine}phanyl; ortho-{dimethylamino)phanyl;
meta-{dimethylamina)phenyt;

para-(diethylamina)phenyl; ortho-(diethyiamino)phenyl;
meta-(diethylamino)phenyl;

para-(morphalineyphenyl; ortho-{morphalinoiphenyl;
meta-{morphotino)phenyl;

para-(amido)phenyl; artho-{amido)phenyl; meta-(amido)phenyl;

para-(acetamidolphenyl; ortho-(acetamido)phenyl,
meta-{acetamido)phenyl;

para-(acetyl}phenyl; ortho-{acetyl)phenyi; meta-(acetyl)phenyl;

para~(nitre)phenyl; artho-(nitro)phenyt; meta-(nitro)phenyl;

para-(sulfonamido)phenyl; orfhe-(sulfonamido)phenyl;
meta-{sulfonamido}phenyl; and,

para-{phenyl)phenyl; orthe-{phenyliphenyl; meta-(phenyljphenyl,

In one preferred embodiment, A is a substituted phenyl group selected from:

para-(flucro)phenyl;
pata-[chloro)phenyl;
para-{bromo)phenyl;
para-(lode)phenyi;
para-{methylishenyl;
para-(ethyl)phanyl;
para-(isopropyljphenyl;
para-{t-butyliphenyl;
para-{cyano)phenyl,
para-{trifluoromethy(}phanyl;

A 2004.4.15
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para-(hydroxy)phenyl;
para-(methexyiphenyl;
para-{ethoxy)phenyl;
para-{isopropoxy Jphenyl;
para-{triffucramethexy)pheny!;
para-(phenoxy)phenyl;
para-(methylthio)phenyl;
para-(iriflucromethylthiojphenyl,
para-(hydroxymethyl)phenyl,
para-(amino)phenyl;
pata-(dimethylaminc)phenyl;
para-{diethylamino)phenyl;
para-{morphofino)phenyl;
para-(amido)phenyi;
para-{acetarido)phenyl;
para-{acetyl)phenyl;
para-{nitro)phenyl;
para-(sulfonamidojphenyd; and,
para-(phenyljphenyl.

In one preferred embodiment, A is a substituted phenyl group selected from:

ortho, para-di{methoxy)phenyl;
ortho,para-ti{halo)phenyl;
orthe,para-diffluora)phenyl
ortho-{methoxy)para-{methyijphenyl;
ortha-{methoxy},para-(triflusromsthyljphenyl;
orthe-{irifluaromethyl),para-(halojphenyl;

crtho,meta-diftriflucremethyl)phenyl;
ortho-thalo),meta-{irifluoremethyl)zhenyl;
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mata,para-di{halo)phenyl;

meta, para-di{hydroxylphenyl;
meta,para-di{methyf)phenyl;
meta,para-di(methoxy)phenyl;
meta-{halo},para-(nitra}phenyl;

3,5 diftrifluoromethyl}phsny;
3-(trifluoromethyl), 5'-(methoxy)phenyl;
I-{trifluaramethyl} 5-(halo)pheny;

2'-(halp),5'-{methy)phenyl;

2 e-gdiimethyliphenyl;
2 6'-di(halojphenyl;
2' §-di{isopropyl)phenyl;

24" 8 fri(halo)phenyl;

3',4' S'ri(halo)phenyl;

3 4' 5\ triimethoxy)pheny!;

2, 5'-di{hato)-4'-(hydroxy)phenyt; and
I-(triflucTomethyl),5',6di(hale)phenyl.

The Aryl Leader Group, Q'

As mentioned above, in some embodiments, Q' is a covalent bond or an aryl
leader group, in some embodiments, @' is a covalent bond; in some
embodiments, Q" is an aryl leader group.

In one preferred embodiment, Q" is & covalent bond.

In one preferred embodiment, Q' is a Cy.-alkylens group and is optionally
substituted.

2004-511462 A 2004.4.15
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In one preferred embadiment, Q' is a covalent bond or 2 Cr.zalkylene group and is
cptionally substituted.

In one preferred embadiment, Q' is a covalent bond or a saturated Gy salkylsna
group. In one preferred ambodiment, Q' is a saturated Cyalkylens group.

tn one preferred embodiment, Q' is a covalent bond or a partially unsaturated
Ciyakylene group, In ane preferred embodiment, @’ is a partially unsaturated
Cizalkylene group,

In one preferred embodiment, Q' is a covalent hond or an aliphalic Cy.ratkylene
group. In cne preferred embodiment, @' is an atiphatic Cy.ralkylene group.

I one preferred embodiment, Q' is a covalent bond or a linear Cizalkylene group.

In one preferred embodiment, Q' is a linear Cy7alkylene group,

I ane preferred embodiment, @' is a covalent bond or 2 branched Cyralkylene
graup. In cne preferred embodiment, @' is a branched Cy.salkylene group.

In one preferred embodiment, Q' is & covalent hond or an alicyclic Cy.zatkylene
group. In one preferred embodiment, Q' Is an alicyclic Gr.zalkylene group.

In one preferred embodiment, Q' is 2 covalent bond or a saturated aliphatic
Cryakylens group. In one preferred embodiment, Q' is a salurated aliphatic
Ciyatkylens group.

In ane preferred embediment, Q' is a covalent bond or a saturated linear
Chrakylene group. In one preferred embodiment, CY' is a saturated linear
Cizalkylene group.

JP 2004-511462 A 2004.4.15
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In ane preferred embodiment, Q' is a covalent bond or & saturated branched
Chzalkylens group. In one preferred embodiment, Q' is a saturated branched
Cyzalkylene group.

in one preferred embodiment, Q" is a covalerd bond or a saturated alicyclic
C7alkylens group. In one preferred embediment, Q' is a saturaled aficyclic
Cyzakylens group.

tn ong preferred embodiment, Q' is a covalent bond or a partially unsaturatad
aliphafic Cizalkylene group. In one preferrad embodiment, Q' is a partially
unsaturated aliphatic Ciralkylens graup.

In ene preferred embodimert, Q' is a covalent bond or a partially unsaturated
linear G1zalkylene group. In ohe prefarred embodiment, Q' is a partially
unsaturated linear Cyralkylene group.

In one preferred embodiment, Q" is a covalent bond or a partially unsaturated
branched Cgakylene group. In one preferred smbodiment, Q' is & partialy
unsaturated branched Cqalkylene group.

In one preferred embodiment, Q' is a covalent bond or a panially unsaturated
alicyclic Cyralkylene group. In one preferred embodimert, Q' is a partiatly

unsaturated alicydlic Cy.ralkylene group.

The Atyl Leadar Group, Q": Backbone Length

In ene embodiment, the aryl leadar group, Q', has a backbone of af lsast 2 carbon
atoms; that is, the shortest chain of atoms linking the aryl group, A, and the
sulfenamide group, J, has 2 or more atoms, more specifically, 2 or more carbon
atorns. In this way, groups such as methylene (-CHz-) and substituted methylene
(-CR2- and -CHR-} are exciuded.

JP 2004-511462 A 2004.4.15
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If thare are two or more paths linking the aryl group, A, and the sulfonamide
group, J, then the shortest path is relevant. For example, in the embodimeanis
shown below, where the moiety A-Q'- is derived from indan (2,3-dihydro-TH-
indene), A is considered to be a phenyl group fused to @', a Cseycloalkyl group:

- o

In each case, there are two paths to the aryl group. In the first case, ane paih has
1 carbon atom, and the other path has 3 casbon atoms, and so the relevant
backbene length is 1. In the second case, bath paths have 2 carbon atoms, and
sa the relevant backbone length is 2.

If the: group A-Q'- has twe or more aryl groups, the aryl group furthest fram the
sulfonamide group, J, &s measured by ceunting chain atoms, is identified as A;
the relavant backbone is then the shertest chain of aloms linking that aryi group
and the sulfonamide group, J. For example, where the group A-Q'-is as shown
below, the phenyl group masked *1” is ideniified as the A, Q' is -CHCH{Ph)- (i.e.,
substituted ethyleng), and the backbone length is 2.

GOSN

If the sulfonamide group is -NR'S0o- (as opposed to -SO:NR'-), and substituent,
R?, discussed below, is or comprises an aryl group (or two or more aryl groups),
then the aryt group furthest frem the sulfonamide group nitrogen atom, as
measured by counting chain atoms, is identified as A. For example, where the
group A-Q'-NR'SO.- is as shown below, the pheny! group marked "1* is identified
as the A, Q" is -CHz, and the backbone length is 1.

JP 2004-511462 A 2004.4.15
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In ane preferred embodiment, the arvl leader group, &', has a backbone of at
least 3 carbon atoms.
In ane preferred embodiment, the aryt leader group, @', has a backbone of at
laast 4 carbon atoms.
In ane preferred embediment, the aryl leader group, @', has a backbone of at
least 5 carbon atoms.

in ane embodiment, the aryl leader group, Q°, has & backbone of.
from 2 to 7 carbon atoms;

from 2 to 6 carbon atoms; or,

from 2 to 5 carbon atoms.

In one embodiment, the aryl Jeader group, Q', has a backbone of:
from 3 to 7 carban atoms;

from 3 1o 6 carbon atoms; or,

from 3 tn 5 carbon atoms.

in cne embodiment, the aryl leader group, @', has a backbone of;
from 4 fo 7 carbon atoms;

from 4 1o 6 carbon atoms; of,

fram 4 to 5 carbon atoms.

In cne embodiment, the aryl leader group, Q', has a backbone of 2 carbon atoms.
In one embodiment, the aryl leader group, O', has a backbone of 3 carbon aioms.
In ene embadiment, the aryl leader group, Q', has a backbone of 4 carbon atomis.
In one embodiment, the aryl leader group, Q', has a backbone of 5 carbon atoms.

JP 2004-511462 A 2004.4.15
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The Aryl Leader Group, O Alkylene

In ene embaodiment, the aryl leader group, Q' is an alkylene group, and has a
backbone of 2t [zast 2 carbon atoms,

In one preferred embodiment, the aryl leader group, Q', has a backbone of at
least 2 carbon atoms, and is a Caralkylene group.
In one preferred embodimert, the aryl leader group, Q, has a backbone of at
least 3 carbon atoms, and is a Cyyatkylene group.

In one preferred embodiment, &' has a backbone of at least 2 carbon atoms, and
is a saturated Cy7alkylene group. l

{n one preferred embediment, @' has a backbone of at least 3 carbon atoms, and
is a salurated Csralkylene group.

In one preferred embodiment, Q' has a backbone of at least 2 carbon alors, and
is a partially unsaturated Cazalkylene group.
In one preferred embodiment, Q@' has a backbane of at least 3 carbon atoms, and
is a partially unsaturated Caralkylene group.

In one prefarred embodiment, Q' has a backbone of ai \east 2 carbon atoms, and
is an aliphatic Czralkylene group.
In one preferred embodiment, Q" has a backbone of at least 3 carbon atoms, and
is an aliphatic Cj ralkylene group.

In one preferred embodiment, G has 2 backbone of at least 2 carbon atoms, and
is & linear Cy7alkylene group.
in one preferred embodimant, Q' has a backbone of at lsast 3 carbon atoms, and
is a linear Caralkylone group,

In ane preferred embediment, Q° has a backbene of at lsast 2 carbon atoms, anit
is a branched Caralkylene group.
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In one preferred embodiment, Q' has a backbone of at least 2 carbon atorns, and
is @ branched Caralkylene group.

In one praferred emhodiment, Q' has a backbone of at least 2 carbon atoms, and
is an alicyclic Czralkylens graup.
In one preferred embodiment, Q' has a backbone of at teast 3 carbon atoms, and
is an alicyclic Czyalkylene group.

In cne preferred embediment, Q' has & backbone of at ieast 2 carbon atoms, and
is a saturated aliphatic Czralkylene group.
In gne preferred embodiment, Q' has & backbone of at least 3 carbon atoms, and
is a saturated aliphatic Caralkylena group.

In one preferred embodiment, Q" has & backbone of &t Isast 2 carbon atoms, and
is a saturated linear C.zalkylene group.
In one preferred embediment, @' has a backbone of 2t least 3 carbon atems, and
is a saturated linear Cyzalkylene group.

In ona preferred embodiment, Q' has a backbone of at least 2 carbon aloms, and
is @ saturated branched Cozalicylens group.
In one preferred embodiment, Q' has a backbone of at least 3 carbon atoms, and
i3 a saturated branched Csralkylens group.

In one prefarred embodiment, @' has a backbene of at least 2 carbon atoms, and
is a saturated alicyclic Casalkylens group.
In one preferred embodiment, &' has a backbone of at least 2 carbon atoms, and
is a saturated alicyclic Ca.zatkylene group.

In ene preferred embodiment, Q has a backbone of at ieast 2 carbon atoms, and
is a partially unsaturated aliphatic Czzalkylene group.
In one preferred embodiment, Q' has a backbone of at least 3 carbon atoms, and
is a partially unsaturated aliphatic Caralkylene group.

JP 2004-511462 A 2004.4.15
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(n one preferred embodiment, Q' has a backbone of at least 2 carbon atoms, and
is a pattially unsaturated linear Czralkylene group.
In one preferred embodiment, @' has & backbone of at least 3 carhon atoms, and

is a partially unsaturated linear Cj.alkylane group.

Jn one preferred embodiment, &' has a backbone of at least 2 carban atoms, and
is a partially unsaturated branched Cs.salkylene group.
in one preferred embodiment, @' has & backbore of at least 3 carbon atoms, and
is a pastiafly unsaturated branched Cazalkylene group.

In one preferred embodiment, Q' has a backbone of at least 2 carbon atoms, and
is a partially unsaturated alicyclic Czralkylene group.
In one preferred embodiment, @' has a backbone of at least 3 carbon atoms, and
is & partially unsaturated alicydlic Csyalkyiene group.

The Aryl Leader Groug, Q' Backbone Lenath of G or 2 or more

In one preferred embodiment, the aryl leader group, ', is either: a covalent band,
or; has a backbone of at igast 2 carbon aloms.

1 one prefetred embodiment, Q' is elther: a covalent bong, or: has a backbone of

at least 2 carbon atoms and is a Czzalkylene group.

In ahe preferred embodiment, @' is elther: a covalent bond, or has a backhonie of
at least 2 carbon aterns and is a saturated Cz-alkylens group.

In one preferred embodiment, Q' is sither: a covalent bond, ar: has a backbone of
at least 2 carbon atoms and is 2 partially unsaturated Ca.raikylens group.

In one preferred embodiment, @' is either: a covalent bond, or- has a backbone of
at least 2 carbon atoms and is an aliphatle Cozalkylene group,

2004-511462 A 2004.4.15
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In one preferred embadiment, @' Is sither: & covalent bond, or: has a backbone of
at least 2 carbon atoms and Is a linsar Czralkylane groug.

In one preferred embodiment, Q' fs either; a covalent bond, or: has 2 backbone of
&t Isast 2 carbon atoms and is & branched Ca.ralkylens group.

In one preferred embodiment, Q' is either; a covalent bend, or: has a backbone of
af least 2 carban atoms and is an alicyclic Gz ;alkylens group.

In one preferred embodiment, Q' is either: a covalent band, or: has a backbone of
at least 2 carbon atoms and is a saturated aliphatic Caralkylene group.

In one preferred embodiment, Q' is either: a covalent band, er: has a backbone of
at least 2 carbon atoms and is 5 saturated linear Czralkylene group.

In one preferred embodiment, Q' is sither: a covalent bang, or: has a backbone of
at least 2 carbon aterns and is a saturated branched Cz.ralkylene group.

In one preferred embodiment, Q' is either: a covalent bond, or: has a backbane of
at least 2 carbon atorns and is a saturated alicyclic Ca.ralkylene group.

In one preferred embediment, Q' is either: a covalent bond, or; has a backbane of
at least 2 carbon atoms and is a partially unsaturated aliphatic Cyralkylene group,

In one preferred embodiment, @' is either: a covalent bond, ar; has a backbone of
at least 2 carbon atoms and is a partially unsaturated linear G; yalkylene group.

In ong preferred embaodiment, Q' is eithar; a covalent bond, or: has a backbone of
at least 2 carbon atams and is a pariially unsaturated branched Gzralkylene
group.

2004-511462 A 2004.4.15
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In ene preferrad embodiment, Q' is sither: a covalent bord, or: has a backbone of
at feast 2 carbon aloms and is 2 partlally unsaturated alicyclic Garalkylene group.

Mote that, as discussed below in the context of isomers, where unsaturation
permits isomers, e.g., cis- and frans, E- and Z-, etc., and combinations therecf, a
reference to one isomer is to be considered a reference 1o all such iscmers,
unless ptherwise specified.

The Arvl Leader Group, 0 Substituents

In one embodiment, Q' is unsubstituted.
In one embodiment, &' is optionally substituted.
In one embodiment, Q" is substituted.

Examples of substituents on Q' includs, but are not limited to, those described
under the heading "Suhstituents” below.

In ane preferred embodiment, substituents on @', if present, are independently
selected from: halo, hydroxy, ether (e.9., Ciralkoxy), Csaparyl, acyl, amido, and

0Xa.

in one preferred embodiment, substituents on Q', if present, are independenty
selectad from -F, -Cl, -Br, -I, -QH, ~-QMe, -DEt, ~OPr, -Ph, and =0.

In one preferred embodiment, substituents on @', i present, are -OH or -Ph.

In one preferrad smbodimant, substituents on Q' if present, are -Ph.

For example, in one embodiment, Q' is unsubsituled ethylene, and is -CHz-CiHy;
in one embodiment, @' is oxa (=0) subsituted ethylane, and is -G(=0)CHz-; in

ane embodiment, @'is hydraxy (~OH) subsituted ethylene, and is -GH{OH)-CHz-;
in one embadiment, Q' is phenyl (-Ph) substituted ethylene, and is -CHCH{PR)-.

JP 2004-511462 A 2004.4.15
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The Aryl Leader Group, &': Certaln Embediments

Mote that, for embodiments excluding, e.g., a covalent bond, certain backbone
fangths, etc., it s to be understood that the corresponding species listed below are
similarly excluded from the respective smbodiments discussed below.

In one preferred embodiment, Q" 15 selected from the following:
a govalent bond;
-(CHz)a- where n is an integer from 1 to 7,

-CH(CH3)-

-CH{CH3)CHz and -CHaGHICH:)

~GH{CH3)CHaCHy-, -CHEGHICHS)CHg-, and -CHCHZCH(GHg)-;

-CH(GH3)CHCH:CH;-, ~CHaCHICHa)CH:CH,-, -CHCH;CH{CH3)CH3-, and
“CHaCHZCHzGH{CHa)-;

“CHICHS)CHACHCHoCHz-, -CHGH(CHaCHZCRaCHa-,
“CH2CH2CH(CHa}CH2GHz-, -CHaCHZCHaGH{CHs)CHz-, and
-CHaCHaOH:CHoGH(CHa)-:

~CH{CH,CH)-;
-CH{CH;CH3)CHz- and -CHCH(GHCHs)-;
-CH{CH;GH;)CHCHg-, -CHaCH(CHzCH3)CHz-, and -CHCHGH{CHzCH)-:
“GH{CHCH5)CHCHaCHy-, -GHaCH{CH:CHy)CHaCHa-,
“GHCHEGH(GHGHE)C R, and -CHaGHoGHyGRIGHGHgh;
~CH{CHGHE)YCHCHaGH,GHa-, -CHCH(CHZCHa) GHaCH G H,
CHZCHZCH{CH,CH3)CHZG -, -CHaGHCHaGHIGH,CH)CH-, and
“CHaGHaCHyGHy CH(CHzGH3)-

-CH=CH-,

JP 2004-511462 A 2004.4.15
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-CH=GHEH,- and -CHeCH=CH-;

-GCH=CHGH,CHz-, -CHpCH=CHEHz-, and -CH,CHyGH=CH-:

“CH=GHCHACHCHz+, -CHRCH=CHCHC -, -GHCH2CH=CHCH;-, ard
-CHaCHCHCH=CH-;

-CH=GHCHGHCH;GH -, -CH,CH=CHCHGH,CHy-,
“CHACHGHECHC B C e, -CHZCHoCH,CH=CRCH,-, and
CHCHaCHACHCH=CH-;

-C{CH;)=CH- and -CH=C{CHg);
-C{CHs)=CHGCHa-, ~CH=G{CH)CH,-, and -CH=CHCH(GH,)-
~CHCH3)CH=CH-, -CHaC{CH3)=CH-, and -GHaCH=G(CHg)-;

-CH=CHCH=CH-;

-CH=CHCH=CHCH¢-, -CH,CH=CHCH=CH-, and -CH=CHCH:CH=CH-;

-CH=CHCH=CHCHyCH;-, -CH=CHCH,CH=CHCH_-,
-GH=CHCHaGHaCH=CH-, -CH,CH=CHCH=CHCHy-, -CHyCH=CHCHRCH=CH-,
and -CHCHCH=CHCH=CH-;

-C{CHg)=CHCH=CH-, -CH=C(CH3)CH=CH-, -CH=CHG(CH;)=CH-, and
-CH=CHCH=C{CH3)-;

-C=C-;

-CECCHy-, -CHaC=C-; -CECCH{CHs)-, and -CH(CHs)C=C-;
“C=CGHaCH,-, -CH2CECCH;z-, and -CHzCHa0=0-;

CECCHICHg)GH;- and -C=GCHCHIGH;)

-CH{CH:}C=CCH;- and -CH:C=CCH{CHa)-;

CH{CH2)CHGEC- and -CH,CH(CHS)CSC-

-C=CCH=CH-, -CH=CHC=C-, and -C=CC=C-;

-C=CCH,CH,CHy- and -CHCHCH,C=C-;

-C=CCHzCHCHZCHa- and -CH-GHaCHCHC=C-;
-C=CCH=CHCH=CH-, ~-CH=CHC=C-CH=CH-, and -CH=CHCH=CHC=C-;

JP 2004-511462 A 2004.4.15
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-C{CHa}=CHCEC-, -CH=C(CHa}CEC-, -CECC{CHs)=CH-, and
~CEGCH=C{CHa)-;

cyclopentylens and cyclopenienylene; and,
cyclohexylene, cyclohexenylene, and cyclohexadienylene.

In cne preferred embodiment, Q' is selected from:
a covalent bond;
-CHz-, (CHg)e-, -{CHz)s-, -(CHa)s-, ~(CHz)s-, nd -{CHg)e~;
-CH{CH3)CHZCH2CHZCHo-, -CHoCH(CH;)CHACHZCH,-,
-CH3CHyCH2CH(CHs)CHz-, and -CHaCHaCHZCHZCH(GH3)-;
-CH=CH-;
-CH=CH-CH=CH-;
~CH=CHCHCH2CHs- and -CH2CH2CHCH=CH-,;
-CH=CHCHaCH;CH:CHy- and -CH2CHCHCH.CH=CH-;
~C(CHz)=CHCH=CH-, -CH=C(CHa)CH=CH-, -CH=CHC{CH3)=CH-, and
-GH=CHCH=C{CHz};

{cyclepent-1,3-yiena} {4cyclopenten-1,3-ylene)
e .
(cyclohex-1,4-ylene) (2-cyciohexen-1,4-ylene)
(- —O
(2,5-cyclochexadien-1,4-yleng) [cyrlohex-1,4-ylene-methyiens)

e

=i ey

JP
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{methylene-cycichex-1,4-ylene)
O

In cne preferred embodiment, Q' is selacted from:
a covalent bond;
-CHg-, -(GHa)zr, -{CHa)a, (GHz)a-, {CHals-,
5 -GH=CH-;
~CH=CH-CH=CH-;
-G{CH3)=CHCH=CH-, ~CH=G{CHaYCH=CH-, -GH=CHC{CHz=CH-, and
CH=GHGH=C(CHs)-
-CH=CHGHCH;CHs- and -CHaGHoCHCH=CH- and,

(cyclopent-1,3-ylena} (4-cyciopenten-1,3-ylehe)
o Qf
§
e .

In one preferred ambodiment, Q' is selected from: & covalent bond, -CHz-,
-CHCHg-, -CHzCH;CHy-, -CH=CHK-, and -CH=CH-CH=CH-

In ane preferred smbodiment, 0'is selected from: a covalent bond, -CHz-,

48 -GHaCHg-, -GHoCHZCHz, -CH=GH-, -CH=CH-CH=CH-, and Cscycloalkyl
(e.g., cyclopeniylene and cyclopentenyleng, e.g., @s in indan, fiuorene, etc.).

The Sulfonamide Subsfituert, R

20 The sulfonamido substituent, R', is hydrogen, Crzalkyl (including, e.g., Cseoaryk
Cy.aliyl), Cyanheterocychyl, or Cszearyl.

Note that R' s a moncdentate species. Itis not intended that R' be additionally
linked to A, Q', andior ©F, thersby forming a cyclic groug.

JP
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In one preferred embadiment, R’ is hydrogen, C1.ralkyl, or Csacaryl.
In ane preferred embodiment, R is hydrogen or Gy ralkyl.

In one preferred embodiment, R'is hydrogen, saturated Cy.zalkyl, or Csaparyl.
In one preferred embadiment, R is hydrogen or saturated C.zalkyl,

In one preferred embodiment, R is hydrogen, saturated afiphatic Cryalkyl,
or Cymaryl.
In one preferred embodiment, R is hydrogen or saturated aliphatic Cq_ralkyl.

In one preferred embodiment, R is -H, Me, -Ef, -nPr, -iPr, -nBu, -sBu, -Buy, -Ph,
or-Bn.
In one praferred embodiment, R’ is -H, -Ms, -Et, -nPr, -iPr, -nBu, -sBu, or -iBu.

In one preferred embadinent, R is -H, Ms, -Et, -Ph, or Bn_
In one preferred embadiment, R is -H, Me, or -Et.

In gne preferrad embodiment, R’ Is -H.

The Acid Leader Group, OF

The acid leader group, G2, is Cralkylene; Ceggarylene; Csasarylene-Cyalkylens;
Cy.ralkylene-Cs zoarylene; or an ether linkage {i.e. -REX-R%-); and is optionally
substifuted,

In one preferred embodiment, Q 18 Cysalkylene; Cs aparyiens:
Cs.zoarylene-C1ralkylens; or Gyalkylene-Cy.aparylene; and is optionally
substituted,

In one embodiment, @7 is unsubstituted.

In one embadiment, OF is optionally substituted.

JP
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In ohe embeodiment, QF is substiuted.

The Acid Leader Group, G Alkviens

In one preferred embodiment, the acid leader group, Q, is Cralkylene and is
oplionally substituted.

In one preferred smbodiment, Q7 is a Czalkylene group.

In one preferred embodiment, 07 is a saturated Gqzalkylane group.

In one preferred embodiment, Q2 is a partially unsaturaied Cy.zalkylene group.
In cne preferred empodiment, Q° is an aliphatic Cy.alkylene group.

In one preferred embodiment, GF is a linear Cy.zaikylene group.

In one preferred embadiment, G is a branched Gy ralkylene group.

in one preferred embodgiment, Q° is an alicyclic T, 7alkylene group.

In ane preferred embodiment, @ is a saturated aliphatic G, salkylene group.
In ong praferred embodiment, Q is a saturated linear Cy.raliylens graup.

In ane preferrad embodiment, O 's a saturated branched Cralkvlene group.
In one preferred embodiment, O° is a saturated alicyclic Ciralkylene group.

In ong preferred embodiment, Q% is a partially unsaturated gliphatic Cy.zalkylene
group.

JP 2004-511462 A 2004.4.15
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In one preferred ambodiment, (F is a partially unsaturated linear Cyrelkylene
group.

In one preferrad embodiment, Q2 is a partially unsaturated branched C.ralkylene
group.

In one preferred embodiment, QF is a partially unsaturated alicyclic Csralkylena
graup,

Mote that, for embediments excluding, e.g., unsaturation, etc., ilis fo be
understood that the corresponding species listed below are similarly excluded
from the respective embodiments discussed below.

In one preferred embediment, O is selscted from:

-(CHa}y- where n is an intager from 110 7;

~CHGH3)-

-CH(CHs)CHy- and -CHoCH{CHz}-;

-CH{CH3JCH,CH,-, -CHCH(CH;)CH,-, and -CHCHaCH{CH,)-

-CH{CH3)CH2CH2CHz-, -CH2CH{CH3)CH2CHa-, -CH2CH2CH{CH3}CH,-, and
-CHZCHCHCH{CHa)-

-CH{CH3s)CHCHCHCH,-, -CHzCH{CH3)CHCHZCH:-,
~GH2CHzCH(CH2)CH2 CHg-, -CHoCHoCH2 CH{CH,)CH,-, and
-CHzCHaGHRCHaCHICH)-

-CH{CHzCH3)-;

-CH{CHzGH3)CHz- and -CH2CH{CHzCH3)-;

-CH{CHzCH3)CHzCHz, -CHCH{CHCH3)CH;-, and -CH;CH;CH(CH>CHa)-;

-CH{CH,CH3)CH CHRCHy-, -CHCH(CHCH3)CHZCH,-,
-CHzCHaCH(CH2CH;)CHa-, and -CHaCHzGH2CH(CHACHa)-;

JP
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-CH(CH2CH3)}CHCHCHRCH-, -CH2CH{CH2CHz)CHCHCH-,
-CHaCHoCH{CHZCH3)CH:CHz-, -GHzCHZCHZCH{CHCHa)C H;-, and
~CHCH2CH2CH2CH{CH2CH3)-

-ChH=CH-;
-CH=CHCH;- and ~CHCH=CH-;
-CH=CHCHLCH,-, -CHzCH=CHCH,-, and -CH.CH,CH=CH-;

-CH=CHCHCHCHa-, -CHCH=CHCH,;CH3-, -CHaCH-CH=CHCH:~, and

-GHaGHCHaGH=CH-;

-CH=CHCHCHCH2GHz-, -CH;GH=CHGHZCHaGHa-,
-GHGHCH=CHEOHGH,-, -CHoCH,CHCH=CHCH,-, and
-GH;GHCHCiHGH=CHy;

~C{GH3)=CH- and -CH=G(CHs)-;
-C(CH)=CHCHy-, -CH=C(CHa)CHz-, and -CH=CHGH{CHg)-;

-CH{CHs}CH=CH-, -CHzC{CHa}=CH-, and -CHGH=C{CHg}-;

-CH=CHCH=CH-;

-CH=CHCH=CHCH;-, -CHzCH=CHCH=CH-, and -CH=CHCH,CH=CH-;

-CH=CHCH=CHCH,CHy-, -CH=CHCH,;CH=CHCHy~, and

-CH=CHCH;CHyCH=CH-, -CHeCH=CHCH=CHCH;-, -CH:CH=CHCHCH=CH-,

and -CHzCH,CH=CHCH=CH-;

“C(CHg)=CHCH=CH-, -CH=C{CH}GH=CH-, -GH=CHC(GHg)=CH-~, and

CH=CHCH=C{CHg)-;

-C=C-

-G=ECCHy, -CHaGEC-; -CECCH(CHs ), and -CHICH:)IC=C-;
-CECCHCHe, -CHCECCH,-, and -CH;GHCRG-;
-CRCCH{CH;)CH2- and -C=CCH,CH(CHa)-;
-CH{CH3)C=CCHz- and -CHxCECCH{CHa)-;
-CH{CH3)}CHC=C~ and -CH,CH(CH3)C=C;

JP
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-CECOH=CH-, -CH=CHC=G-, and -CECO=C-,
-GECCH,CH;CHy- and -CHaGH,CH,C=G-;
-CECOH,CHCHCH,- and -CHzCH,CHoGH,C=0-,

-C2CCH=CHCH=CH-, ~CH=CHC=C-CH=CH-, and -CH=CHCH=CHCEC-;

5
-C{CHa)=CHC=C-, -CH=C(CH3)}C=C-, -C=CC(CHz)=CH-, and
-C=CCH=C{CHy)-;
cyclopeniylene and cyclopantenylsne; and,
10 cyclohexylene, cyclohexenylene, and cyclchexadienyiene.

In one preferred embediment, G is selected fram:
-CHom, {CHz)e, «(GHalsm, -(CHa)i-, -(CHa)e-, and -{CHz)s-;
-CH(CH)CHzGHaCHaCHav, -CHCH{CHZ)CHCHRCHa-,
15 -CHzCHaCHCH(CH3}CH;-, and -CHaCHLCHCHRCH(CH3)-;
-CH=CHCH,;CH,;CHz and -CHCHCHCH=CH-;
-CH=CHCH,CHCHzCHz- and <CHCH;CH2CH.CH=CH-;

{cyclopent-1,3-yiene)

£

(cyclohex-1,4-ylene)

O

(2,5-cyclohexadian-1,4-ylene)

=]

{mathylene-cyclohex-1,4-ylene)

e

O

(4-cyclopenten-1,3-ylene)

G

{2-cyclohexen-i 4-ylene)

O

(cyclohex-1,4-ylene-methylene)

L

O

JP
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In one preferred embodiment, Q7 is selected from:
~CH{CHa}CHCHCHRCHz- and -CHaCHCHCHCH{CHz)-
-CHzCHCHCH=CH-; and,
-CHaGHCHCH CH=CH-.

The Acid Leader Group, Q% Arylene

In cne preferred embodiment, the acld leader group, @, is Cs.oarylene, and is
optionally substituted.

In ane preferreg¢ embodiment, GF is Cssanviene. In one preferred embodiment,
Qs Cegarylene. In one preferred embodiment, OF is phenylene.

The Acid Leader Group. Q%
Alkylene-Arylene and Arylena-Alkylens

In ene preferred embodiment, the acld leader group, Qz, is
Csonarytene-Cqzalkylene or Gq.zalkylene-Csgearylene, and is optionally
substituted. '

In ene preferred embodiment, Q7 is Cs sarylene-Cy salkylene or
Cizalkylens-Cssarylene, and is optionally substituted.

In one preferred smbodiment, OF is Cyzalkylene-Crzoarylene. In one preferred
embodiment, OF is Cisalkylene-Cyearylene.

in one preferrec embodiment, Q7 is Csaparyiene-Cozalkylene. In one preferret
embodiment, & is Cssarylene-Cyralkylene.

In one preferred embodiment, OF is Cysalkylene-phenylene. In one preferred
embodiment, @ is methylene-phenylene, ethylene-phenylene, propylens-
phenylene, and ethonylene-phenylene {also known as vinylsne-phenylene).

JP
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In ane preferred embodiment, Q7 is phenylane-Cyralkylens. In one praferred
ambodiment, QF is phenylene-methylene, phenylene-ethylene, phenylene-
prapylens, or phenylene-ethenylene {also known as phenylene-vinylene).

In the above alkylene-phenylene and phenylene-alkylene groups, the phenylena
linkage may be ortho, meta, or para, and the phenylene group is cptionally
substituted with from 1 ta 4 aryl substiuents, R%:

RB

ortho meta para

in one preferred ambodiment, the phenylene linkage s msia or para. jh one
preferred embadiment, the phenylene linkage is para. In one preferred
embodiment, the phenylene linkage is meta.

In one preferred embadiment, m is an integer from 0 1o 4.
In pne preferred embodiment, m is an integer from 0 fo 3.
In one prefsrred embadiment, m is an integer from 0 fo 2.
In one preferred embodiment, mis Q or 1.

In one preferred embodiment, m is an integer from 1 to 4.
In one preferred embodiment, m is an integer from 1 to 3.
In one preferred embodiment, mis 1 or 2.

In one preferred ambodiment, mis 4.

In ene preferred embodiment, m is 3.

In one preferred embodiment, in is 2.

In one preferred embediment, mis 1.

In one preferred embodiment, mis 0.

Each aryl substituent, R®, is a substitusnt as definad herein.

JP 2004-511462 A 2004.4.15
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Examplas of preferred aryl substituents, RZ, include, but are nat limited to, the
following: fluare, chiora, methyl, ethyl, isopropyl, tbutyl, trifluoromethyl, hydroxy,
methaxy, ethoxy, isopropoxy, methylthie, amine, dimethylamino, diethylamine,
merpholing, aceiamido, nitro, and phenyl.

I ane prefarred embodiment, the phenylene linkage is meta, and G has the

following formula, wherein R%® s Gy salkylene and is opticnally substitued

{referred 1o herein as "phenylene-meia-Cy.ralkylzne®):

]
2,

e

In one preferred embodiment, R™ is a saturated Cyralkylene group.

In ane preferred embodiment, R¥ is a partially unsaturated Cq.7alkylene group.
In ane preferred embodiment, R*is an aliphatic Cyralkylene graup.

In ane preferred embediment, R is a linear Cysalkylene group.

In one preferrad embodiment, Rz a branched Cs.ralkylene group.

In one preferred embadiment, R% is an alicyclic Ciqalkylene group,

It one preferred embodiment, R% is a saturated aliphatic Cs.ralkylene group.
In one preferred embodiment, R™ is a saturated linear Gaalkylene groug,

I one preferred embadiment, R is a saturated branched Cq 7alkylene group.

In one preferred embodiment, R%2 is & saturated alicyciic Cyrallylene group.

JP 2004-511462 A 2004.4.15
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In ona preferred smbadiment, R is a partially unsaturated aliphatic Cy.7alkylene
group,

tn one preferred embodiment, R is a partially unsaturated linear Cy.7alkylens
group.

In one preferred embodiment, R is a partially unsaturated branched Cyzalkylene
group.

In one preferred embodiment, R is a partially unsaturated alicyolic Gqralkylens
group.

In one preferred embodiment, R™? is selected from:

~(CHa)-- where n is ah integer from 1 to0 7,

-CH(CHy)-;

-CH({CH2)CHg- and -CHRCH(CHy)~

~CH(GH3)GH2CHa-, -CHaGH(CH3)CHz-, and -CHaCHaGHCH,)-;

-CH{CH3)CHzCH CH-, -CH2CH(CH3)CH2CH;-, -CH2CHACH{CHS)CH -, and
~CHyCHCHCH{CH3)-;

-CH{CHg)CHsCRaCHCHa-, -CHaCH{CHs)CHCHaCHz-,
~CHaCHCH{CHa)CHeCHze, -CH:CHGHCH{CHS)ICH,-, and
-CH3CHoCH;CHaCH{CHa)-;

-CH(CHzCHa)-;

“CH{CH:CH)CHe and -CHaGH(CH.CHa)-:

-CH{CH2CH)CHGHz-, “CHaGH{CH;CHe)CHa-, and -CHaGHaCH{CH, G-

-CH(CHCHa)CHzCHCHz-, -CH,CH{CHLCR5)CHLCH,-,
-CHCHZCH{CHaCHEYCHg-, and -CHCHZCH;CH(CH,CHa)-;

~CH(CHCHAICHoCHRC H2CH -, -CHCH{GHZCH:)CGHaGHLCH-,
-CH3GHCH(CH2CHa)CH,CHa-, -CH2GHZGHLGHCHGHAYCHy-, and
-OHzCHaCHaCHGH{GHCHa

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

25

30

(252) JP 2004-511462 A 2004.4.15

WO 0130879 PUTHGRIIN4326

L47 -

-CH=CH-;

-CH=CHCH,- and -CH-CH=CH-;

-CH=CHCH,CH>-, -CH2CH=CHCHz~, and -CHzCH;CH=CH-;

~-CH=CHCH,CH-CH»-, -CH:CH=CHCH2CHz-, -CH:CH-CH=CHCH;-, and
-CH;CH;:CH;CH=CH-;

-CH=CHCH,CH2CH2CHe-, -CH2CH=CHCH2CH2CHz-,
-CHzCHCH=CHCH3CHg-, -CHZCH:CH,CH=CHCH;-, and
-CH2CHoCHCHCH=CH-;

-G(GH3)=CH- and -CH=G{CHa};
C{CHa)=CHCH,, «CH=CIGHg)CHy-, and -CH=CHOR(CH)-;
-CH{CH3)GH=CH-, -CHaCG{CRg)=CH-, and -CH,CH=G{GH3)-;

-CH=CHCH=CH-;

-CH=CHCH=CHEH-, -CHaCH=CHCH=CH-, and -GH=CHGHGH=CH-;

-CH=CHCH=CHGH G Hz-, -CH=CHGH:CH=CHGHs-, and
-CH=CHCHGHeGH=CH-, -CHzCH=CHCH=CHCHz-, «CH;CH=GHGHCH=CH-,
ang -CHyCHCH=CHGH=CH;

-C{CH3)=CHCH=CH-, -CH=C(CH3)CH=CH-, -CH=CHC{CHg)=CH-, and
-GH=CHCH=C(CHg)-;

-C=G-;

-CECCH;-, -CH2C=C-; -CECCH(CHy)-, and -CH{CH;)C=C-;
-C=CCH2CHg-, -CH2C2CCHz-, and -CHACHoC=C-;
-CECCH(CHs)CHe- and -CECCHCH{GH,);
~CH{CHz}C=CCHe and -CH.CSCCH(GHa)-;
-CH{CHa)CH,C=C- and -CH;CH{CHa)C=C-;
-CECCH=CH-, -CH=CHC=G-, and -C=CC=G-;
+C=CCHaCHCH- and -CHCH-CH:C=C-;
-C=CCH2CHCHCHy and -CHzCHCHzCGHLC=0-;
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-C=CCH=CHCH=CH-, -CH=CHCSC-CH=CH-, and -CH=CHCH=CHC=C-;

-C{CHs}=CHC=C-, -CH=C{CH3)C=C-, “C=CC{CHa)=CH-, and
-C=CCH=C(CH3)-;

cyclopentylsne and cyclopentenylens, and,
cyclohexylene, cyclohexenylone, and cyclohexadienylene.

In ans preferred embodiment, R™ is selected from;
-CHz-, -(CHa)em, -(CHz)e, {CHz)a-, -{CHz)s-, and -(CHa)e-:
-GH=CH-, -CH=CH-CH=CH-;

in ane preferred embodiment, R™ is cig or trans -CH=CH-.
In ane preferred smbodimsnt, R™ is cis -CH=CH-.

In ane preferred emhodiment, R™ is trans -CH=CH-.

In one preferred embodiment, R™ is -CH=CH-, and Q7 Is (referred to herein as
"shenylene-meta-trans-ethylene"):

b%g

In one preferred embodiment, m is 0, and G is {referred to hereln as

“rnsubstituted phenylene-meta-trans-ethylene”):

BN

2004-511462

A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

20

25

3¢

(254)

WO 0130879 PUTHGRIIN4326

L49.

The Acid Leader Group, 0% Ether

In one embodiment, &F is an ather linkage, -R*-%-R>-, wharein X is an sther
heteroatom, and is -0~ or -8- and each of R? and R? is independently an ether

group.

Each of the sther groups, R% and R®, is independently a Cyalkylere group, and is
optionally substituied.

In one ambodiment, each of RZ and R® is unsubstituted. In one smbodiment,
zach of R? and R? is optionally substituted. In ene embodiment, each of R and
R? is substituted.

In one preferrec ambodiment, R? andfor R® is a saturated Cy-alkylens group.

In one preferred embodiment, R® andfor R% is & parfialty unsaturaled Cy.ralkylene
group.

in one preferred embediment, R? andfor R? is an aliphatic Cy.ralkylene group.
In one preferrec embodiment, R? andior R is 2 linear Cy.yalkyleng group.

Ir one preferred embodiment, R? andfor R is a branched Csralkylene group.
In one preferred embodiment, R? andfor R? is an alicyclic Cr.zalkylene group.

In one preferrec embodiment, R? andlor R? is a saturated aliphatic Ci.alkylens
group.

In are preferred ambodiment, R? and/or R? is a saturated linear Gy 7alkylene
group.

JP 2004-511462 A 2004.4.15
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In ane preferred embodiment, RZ and/or R is a saturated branched Ciralkylens
group.

In ong preferred embodiment, R? and/or R? is 2 saturated alicyclic G17alkylene
group.

In one preferred embodiment, R? and/or R® is & partially unsaturated aliphatic
Ci.7alkylene group.

in one preferred embodiment, R and/or R® is a partially unsaturated linear
Cyralkylene group.

In one preferred embodiment, R* andfor R® is a partially unsaturated branched
C; ralkylena group.

In one preferred embodiment, R® andfor R? is a partially unsaturated alicyclic
Ciralkylene group,

In one preferrad embediment, R? andfor R? is selscted from:
-{CHa)o- where nis an integer from 1 to 7;

-GH(CHg)-;

-CH{CH3)CHz- and ~GHyCH{CHa)-;

-CH(CH3)CH,CH;-, -CH2CHICH3ICHz-, and -CHZCH,CHCH )

-CH(CHa)CHzCHzCHz—, -CHECH(CH3}CHQCH2-, -CHzCHzCH(CHa]CHQ-, and
-GHCHCHGH(CHG)-;

-CH(CH)CHCHaCHECH,-, ~CHaCH(CH)CHCHRCH-,
-CHzCHzCH(CHa)CHaCHg-, -CHzCHCHyCH{CHR)CH, and
-CH;CHzCH:CHaCHICH)-;

-CH{GHGHa)-:

JP 2004-511462 A 2004.4.15
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- 51
“CHCHaCH,)C - and -CHCHICH,CHg)-

~CHGHCHa)CHzGH2-, -CHaCH{CH2CH3)CHz-, and ~CH2CHyCH(GH2CH3)-;

-CH{CHCHa)CHZCHCHg-, ~CHCH{CHGHa)CH2GHz-,
-CHsCH3CH{CHaCHg)CHz-, and -CH;CHzCHaGH{CH:CHg)-;

~GHICHG Hs)CH2CHaGHRCHa~, -CHGH{CH2GHaYCHLG HaCHa-,
-CHaC HaCH(CH2CH)CH2C He-, -CHaGHCHICH{CH:CH)CHe-, and
~CHZCHCHECHGH{GHZCHg )

-CH=CH-,
-CH=CHGH: and -CH,CH=CH-;
-CH=CHCH;CH;-, -CHCH=CHCH;-, and -CH2CH2CH=CH-;

«CH=CHCH;CH2CHg-, -CHyCH=CHCH,CH,-, -CH,CH2CH=CHRCH;~, and

-CHGHCHCH=CH-;

-CH=CHGH,GH2CH G Hz-, -CHACH=CHCHCH G H;-,
BH:CHoCH=GHCHCHy-. -CHaCHsCHoCH=CHC Hy-, and
-CHCHZCH:CH-GH=CHY;

-G(CH3)=CH- and -CH=C{CHg};
-C{CH3)=CHCHg-, -CH=C{CHg)GH,-, and -CH=CHCH(CHs);
~CH{CHa)CH=CH-, -CH:C{CHg)=CH-, and -CHCH=C(CHg)-;

-CH=CHCH=CH-;

-CH=CHCH=CHCHg-, -CHaCH=CHCH=CH-, and -CH=CHCH;CH=CH-;

LH=CHCH=CHCH;CHy-, -CH=CHCH,CH=CHCHg-, and

-CH=CHCH;CH:CH=CH-, -CH2CH=CHCH=CHCH3-, -CH;CH=CHGH2CH=CH-,

and -CH,CHZCH=CHCH=CH-;

-C{CHz}=CHCH=CH-, .CH=C(CH3)CH=CH-, -CH=CHC{CH3)=CH-, and

CH=CHCH=C(CHa)-;

-CEC-;
-CECCHg-, -CHaCEC-; -CSCCH(CHa)-, and -CH{CHz)C=C-;

JP 2004-511462 A 2004.4.15
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B=CCH,CHo-, -CHCECCHg-, and -CH;CHaCEC-;
-C=CCH{CH3)CHg- and -CECCH,CH{CHs)-;
-CH(GH,}C=CCHg- and -CHoCSCCH{CHz)-:
~CH{CH)CHaC=C- and -CHaCH(CHz)GEG-;
5 -C=CCH=CH-, -CH=CHGEC-, and -C=CCEC-;
-CECCH,CH,CH;- and -CHpCH,CH;CEC-;
-C=CCHaCH,CHzCH;- and -CHaCH2CH:CH,CEC-;
-C=CCH=CHEH=CH-, -CH=CHGEC-GH=CH-, and -GH=CHCH=CHOSC-;

10 CATHE=GHEEC-, -CH=G(OH)GEC-, -CECG(GH,)=CH-, and
-G=CCH=G(CHa)-:

cyclopentylene and cyclopentenylene; and,
cyolchexylene, cyclohaxenylens, and cyclchexadienylene.
15
In one preferred smbodiment, R? andfor R® is selected from:
'CHQ', -(CH:):-, -(CHz)s-. -(CH;).‘m “(CHz)s-, and '(CHZ)E';
-CH{CHa)CHzCH2CH2CHz-, ~-CHaCH{CHZ)CHCHaCH-,
-GHACHGHCH(GH:)GH -, and -CHyCHaCH;CHLCHICH, )
20 -CH=CHCH,CH;CHy- ant -CHaCHaCHCH=CH-;
-CH=CHCH,CH;CH2CHz- and «CHaCHCH2CHCH=CH-;
(cyclopent-1,3-ylane) (4-cyclopenten-1,3-ylene)

haa o

{oyclohex-1,4-ylene) {2-cyclohexen-1,4-ylene)

- O

{2,5-cyclohexadien-1,4-ylens} (cyclohex-1,4-ylene-methylene)

.

O ey

JP
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{methylene-cyclohex-1,4-ylene)

L

s

In ene prefarred embodiment, each of R2 and R? is & saturated Gq7alkylene
group.

In sne preferred embodiment, each of R? and R? is selected fram -{CHz)n-,
wherein n is an integer from 1 1o 5.

In pne preferred embodiment, the group R2-X-R? is selected from the following:
-CHz-O-CH;- and -CHz-8-CHz;
~CHz-0-CH2CHzw ant -CHz-S$-CHzCH»-;
-CHzCHz-0-CHa- and -CHaCHz-8-CHy-;
-GH-0-CH;CH,RCHy- and -CH;-8-CHaCHCH:
-CHaGH2-0-CHoCH 2 and ~-CHzCH2-S-CH2CH,-;
-CHRCHCH2-0-CH;- and -CHyCHaGHz-S-CHz-;
-CHz-0-CHCHzCH2CH2- and -TH2-5-CHCHGHRCH,-;
-CH2CH2-0-CHaCH2CH- and -CHzCHz-S-CHaCH2 CH:-;
-CHzCHzCHz-0-CHCHz and -CH2CHZCHz-S-CH;CHo-;
-CH:CH2CHCH;-0-CHz and -CHaCH2CHCH»-5-CHz-;
-GHz-0-CHCHaCH2CHCHg- and -CHa-8-CHyCHRCHaCHCHg-
-GHCHzQ-CHzCHzCHZCHz- and -CHzCHz-8-CHzCHCHCH;,-;
-CHzCHCHZ-0-CHCHECH;- and -CH2CHCH-S-CHCHCH2-;
-CH;CHyCHGH,-0-CH;CH;- and -CHaCHCHoCHp-S-CH2CH2-
-GHzCH20HCHCH2-0-CH;- and -GHaCHaCHCHZCHa-S-CHg-;

In cne preferred embodiment, the group R2-X-R? is selected from the following:
-CHz-O-CHz- and -CHQ-S-CHQ—.

JP 2004-511462 A 2004.4.15
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In ane preferred embodiment, the group R%-X-R? is selected from the following:
-CHz-Q-CHzCHz- and -CH,-S-CH3;CHo-;
-CH3CH2~0-CHz- and ~CHCH-5-CHz-.

In one preferred embodiment, the group R%-X-R? is selected from the following:
-CHz-0-CHzCH3CHz- and -CHz-S-CHa2CHoCHz-;
-CHyCHz-O-CH3CHy- and -CHaGH,-S-CHaCHy-;
-CHzCHzCH0-CHs- ang ~CHzCHCH-S-CHe.

In one preferrad embodiment, the group R*-X-R? is selectad from the following:
'CHQ'O’CHQCHQCHQCHZ' and 'CHQ'S'CHQCHQCHZCHQ“;
-CHaCH-Q-CHaCHaCH- and -CHRGHZ-S-CHoCHCH,-,
-CH2CH2CHa-Q-CHZCHz- and -CH2CHzCHa-5-CHCH -,
-CHCH2CHzCH-0-CHz- and -CHaCH;GHCHz-S-CHa-.

In one preferred embodiment, the group RZX-R? is seiected from the following:
-CHa-0-CHCHGH2CHECHg- and -CHg-5-CHaCHaCHaCHRCHe-;
-CHzCHz-O-CH:CHzCHzCH:- and -CHzCHQ-S-CHzCHzCHzCHz-;
“CHACHCHa-O-CHRCH:CH;- and -CHaCHCHa-5-CHCHCH-;
-CHaGHCHpCH-O-CHACH- and -SH;CHGHCHy-S-CH:CH;
“CH3CH2CH2CH2CH2-0-CH;- and «CH2CHyCH2CHCH-5-Chig-,

Certain Embodiments

In ene preferred embodiment, Q" is a covalent bond or an aryl leader group, Jis
-NR'S0y-, @° Is meta-phenylene-C- yalkylene, and the compounds have the
follewing formula:

RB

(:
A—Q’—N—Emﬁﬁg—ww @

]
rR'Q

JP
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In one preferred embodiment, & is & covalert bond, Jis -NR'S0q-, Q7 is meta-
phenylene-Ci;alkyleng, and the compounds have the following formula:
RB

I
— R“—z—g—ﬁﬂm

i

I
R'O

In one preferred embodimant, G is an aryl leader group, J is -NR'S0,-, @7 is

meta-phenylens-Gqgalkylens, and the compounds have the following formula:

&

2 8
mnﬁ—gmw—m @
H

In one preferred embodiment, the aryl leader group, Q', has a backbone of at

R

=0

A—al—

A=
[}

1

least 2 caroon atoms.,
I one preferred embadiment, the aryl leader group, Q', has a backbone of at
least 3 carbon atoms,
In one preferred embodiment, the aryl teader group, @', has a backbone of at
least 4 carbon atoms.
In one preferred embodiment, the aryl leader group, Q', has a backbone of at
least 5 carbon atoms.

In one preferred embodiment, @' is -CH2CHa-, J Is -NR'SC,-, GF is meta-
phenylene-C.zafkylene, and the compounds have the following formula:

R
[s)
¥ i {10)
A‘\/\rfﬂlst R¥—C—N—0H
R' ©

In ana praferred smbedimant, @' is a sovalent bond or an aryl leader group, J is
-NR'SOz~, CF i3 phenylene-meta-trans-sthylene, and the compounds have the

following formula:

JP 2004-511462 A 2004.4.15
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B
R ",
ISR )
A-ﬁQ—r‘w—ﬁ ol C—H—-DH
R' &

In ane preferred embodiment, Q' is a covalent bond. J is -NR'SOs-, Q% is
phenylens-meta-trans-ethylene, and the compounds have the following formula:

R,
o i2

5 In one preferred embodiment, Q' is an aryl leader group, J is NR'SOx-, QY

phenylens-meta-trans-ethylene, and the compounds have the fallowing formula:
B

Rlv'|
‘ ﬁjfilx/\ﬁ an
A——Q—hN—=1 T C—N—0n
Lol H
R' G

In ana preferred embodiment, the aryl leader group, @°, has a backbona of at
least 2 carbon atoms.

10 Inone preferred embodiment, the aryl leader group, Q, has a backbone of at
least 3 carbon atoms.
in one preferred embodiment, the aryl leader group, Q', has a backbone of at
laast 4 carbon atoms.
In ane preferred embodiment, the aryl leader group, Q', has a backbone of at

15 least 5 carbon atoms.

fn ane preferred embodiment, Q is -CH;CHz-, J is -MR*'S0;-, G is phenylene-
meta-trans-ethylene, and the compounds have the following formula;

JP

2004-511462 A 2004.4.15
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REM.
0/@\/\0 (13
A 1 Il
R > C—p—0H -
1, 1 H
R' O

in ohe preferred embodiment, A is an optionally substitsted phenyl group, Glis a
covalent bond or an aryl leader group, J is -NR'S0O;-, ©F is phenylene-meta-trans-
ethylene, and the compounds have the following formula:

R,
3o
‘ Rjij\/\ﬁ ()
4 Q—N—§ Gl Cfﬁ*OH
R'\" A -

T
R' O

In one preferred embodiment, A is an optionally substituted phenyl group, Q' is a
covalent bond, J is -NR'S0x, QF is phenylene-meta-trans-ethylene, and the

compounds have the following formula:
‘ &
5 g 09
@—v —~% # C—N=OH
R* —_ H

In one preferred embodiment, A is an opticnaliy substituted phenyl group, @' is an
aryl leader group, J Is -NR'SO¢-, QF is phenylene-meta-trans-ethylene, and the
compoungs have the following farmula:

R L1
N
, i i (14)
- Q- —h—3 & G—H-on
¥ B S
oo

In one preferred embodiment, the aryl leader group, @', has a backbone of at
least 2 carbon atoms,

JP

2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

(263)

WO 0130879 PUTHGRIIN4326

_58-
In one preferred embodiment, the aryl leader group, @', has a backbone of at
least 3 carbon atoms.
In one prefarred embadiment, the ary! leader group, Q', has a backbone of at
least 4 carbon atoms.
In one preferred embediment, the aryl leader group, Q', has a backbane of at

least 5 carbon atoms.

In ene preferred smbediment, A is an optionally substituted phenyi group, Q' is
-CHzCHz-, J is -MR'SQ;-, Q% is phenylene-meta-trans-sthylane, and the
compounds have the following formuta:

(]
¥ Rm
e
R o PN (18}
— — =0
v i SRR
R Q

Examples of Specific Embodiments

Examples of compounds with J as -S0,NR’- and no O' group {i.e., where @' is a
covalent hond) are shown below, for comparison purposes.

o]
Il H
1 T ’Q\”WN“UH PXOBO342
o]
/©/ H [+
Me’

7 H
2 @/ﬁm ANy PX089344
QO H 4

S, CH
N

w
=y

s
IZ

PX106499

o=

&
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Me

Some individual embodiments of the present invention include the following

compounds.
PN’
10 . Mgy PX089343
4 i ﬁ
" @ ‘j\\SQ/WFLOH PX10564
N \\0 o

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 0130879

(265)

PUTIGRILAMI2G

-60 -
O\ RI
12 % = ~oH PX105685
N7
|\Iﬂ (o]
=
MeO o
13 \O\ Y = N\OH PX 105644
ﬁ/ \\0 [a
Me. o
14 @\ 4y Mg, PXAD6538
H/ ko [}
Br o H
15 \7::::L“H:E“ PR PX106509
&)
cl o
18 \\[:::l“ﬁjé“ P PX106510
o
4, o M.
17 [:::I,»\H,s“ oH PX 106511
O
18 @L/\ O\\S’Q\W N“GH PX106512
Y
L 0
19 [::]\ % S H PX116238
b g
” ‘o = o
Iy
= TaH
20 o=s=0  © PX116242
©/NH

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 0130879

(266)

PUTIGRILAMI2G

SB1-
Q
21 O stVYH“OH PX117225
N
SELR
G M
22 o o oM PX117226
Crrwe
o
Q
z [;:1\ )é;i:::l“f’““F’H‘OH PX17227
il L
OMe ]
[}
24 ‘ )\s\’©\¢\,‘/n‘w PX 117228
N W
s
1.2 H
o5 [:::T’ dﬁxg,/\\,/~\”/N~QH PX417233
[
o i
% b i PX117234
o C
HoP
27 & o PX117235
O
nf b
28 [:::]/ TN o PX117236
Q
o b
2 ey oM PX117245
H © Q
C\P\ o H
30 N By "OH PX117250
iy | H e sl

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 0130879

(267)

PUTIGRILAMI2G

-B2-
l\IAs
N4
3 [:::]” y; NMOH PX117260
Q
e, 1.
32 i PX117410
P\J kel s}
Me
(23
33 Y CH PX 117411
| Q
e
9 i
,s/\/\/\/\“’ cH
N
a4 o b PX117412
% R,
N”‘s\\/\/\/\ﬂ/ oH
5 : o o PX117414
=
L e )
5 S i FX117429
i B
8]
0, H
a7 % o e, PX117445
)
Lk o
o]
38 [:::]\\4ﬁ°j§i i M PX117448
O’ ﬁ OH
o]

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 0130879

(268)

PUTIGRILAMI2G

-B3 -
Q%(ELOH
D—_—‘S:O ls]
39 ' NH PR117447
Q\@r“w
40 0=8=0 0 PX{17448
She
o
a1 “”;; PX117450
o]
= F}“OH
(o]
| =
e
HH._&
42 &P PX117453
W
o H“OH
Q
o q
= e A o PX117710
, *RANNE
0 H
a4 /[:::L\ 5 . N PX417712
Mel! N
H © o

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 0130879

(269)

PUTIGRILAMI2G

64 -
ey M
45 T “om PR1T713
[6]
Fh ©
o)
\ s o
46 | O noo o PYX117715
H
47 QE’J:::1\¢¢“\W/N*OH PX117734
B N
H © s}
a O. Q K. 117
3 \N:‘S\‘ A Ay PX117735
H O ]
o)
Njﬁ’
Q
g ‘| \Qf\r“w PX117738
[s]
50 g, B, PX117773
i oH
O
51 al H PX117774
< ‘\s\\ Fe Mo
Q o]
F4C0 o
52 Q Y 2 ﬂam PX117775
N
H O Q

JP 2004-511462 A 2004.4.15




L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 0130879

(270) JP 2004-511462 A 2004.4.15

PUTIGRILAMI2G

«B5 -
Q
Me0) ) OH
53 N % 3 PX117778
Mel
OMe
Me
Mel.
54 Q L PX117779
N OH
H © Q
Me
4
56 Q, M PY117782
Me.‘o Py OH
B o
o, q
56 s & oM PX117TET
N
; H Q a}
Q H
57 % g Mo PX117788
F N
H 0 [}
F\T/F
Q.
58 \@ 9, e ML PX117789
Py OH
L) 0
F
2, il
59 Y o PX 17790
H O o)
E
©F,
a, N
&0 -5 ~on PXT17791
! B o
Ma™
e
o
61 O o PX117702
@Wn\w
[e]




L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 0130879

(271)

PUTIGRILAMI2G

- 66 -
H
Jop
P
2 Br ° B PX 117795
OH
o
o Oz 1 q ! S
L i g PX11779G
;
H O s}
EE\
G, H
o < 3 ,“s{(@v/\('\km PX117798
_ ¥ J
NC
65 7::1‘% M.
NS OH
H ©Q <]
Mala
&6 % e F}
W TOH
H © C
F4C. a H
67 \©\N,\\S\\ = N*DH
H @ Q
S.
oFy”
&8 ! Q, s M.
N/S\\ CH
H © Q
%)
59 /lr:j\q N
N)S\\ & “oH
H O Q
[s]
R
P
o h o Mk
- OH
ﬁ Q 5]
HZN.; ISJ/
71 o Q.
el n,
ﬁ O 0

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 0130879

(272)

PUTIGRILAMI2G

.87 -
72 o i
%@\Nr\\s\ \/Q%H/ o
H ©Q [¢]
HO
73 Tij\% o A
o OH
H O Ja)
0, H
A\ M.
74 /@\ /\S@\//’\H/ aH
NG N
H O [
o H
75 Y@N’\\S\\/@qm‘c’”
& H © o
9
76 H ZN\(@ :é\\’@\af\rn-\o[_f
i N o o
0,
7 Hoﬂ ,“s\\ # H“OH
B % Q
q |
78 \‘ P
CFE-‘.S N};g\\/@\/* ~oH
H © Q
a H
W
79 Q\N,‘s\\ Zp on
H ©
CF,
Q H
80 s Mgy
N ol
cl
] N
S P ~
8 o5 oH
N o o
HO

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 0130879

(273)

PUTIGRILAMI2G

-G8 -
Me.
a2 ji:L?\ o M
e N’S\‘ or
B 0 ¢}
E
83 % P H\
-5 OH
F ™
L] a
Fjij ;
Q
W 2 ~
& ol e OH
H O [s]
cl H
[}
Ay o M.,
85 -4 O
H O [s]
e
Br. "
Q,
W - b,
BB \Qle\\ OH
H © Q
ol
i J@\/\rn
g,
W P .
87 N/s\\ OH
H © <]
l
CF.
’ Q, o M
88 87 OH
Vo o
OMe
F H
s}
3 N.
89 \Q\ Dy = aH
iR o
GF,
Br. u
Q,
W = N
a0 \Q\N,s\\ oH
E H O o
F H
Q,
el \Q\ js\\ 2oy
' o o

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 0130879

(274)

PUTIGRILAMI2G

- BY -
F
o2 a, M
F - S\\ o
” o a]
CF,
CF, e eH
H @ o
CFy
0, H
04 ) P N,
Q\ N/S\\O QH
oF, H g
CF,
Q H
95 W o N..
N’S\\/©\/Y o
E H © a
FS
fa) H
96 R = N
Y QH
H O <]
Br
" i
o)
a7 Y o ~ou
N
poH < Q
Me
Q,
98 @: 5 = H*OH
N
H
Me ©
iPr a
o
N o N
99 Q:N,s\\o oH
H a
iPr
F. Br
% S 5
100 N
¥ e
Br

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 0130879

(275)

PUTIGRILAMI2G

70 -
[#]
HO.
“ o U
101 | =~ e N
- N/S\\/QV\"/ oH
L onoo ) i
[#]
¢l "
102 Q e e
a” T on
H © Q
1
n H
N
Q\N/\\S\\’@\W oH
103 Q ol
OJ[;L,Nﬁn
N o ~
U5, OH
104 \‘HN \\O i ,
g i
105 lji 5
NF o
106 ‘ )"S/Q\/\WH\OH
N
H @ Q
N
107 | P Oﬁﬁ/@\,y\rn\oﬁ
(¥
NE
108 ’

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 0130879

(276)

PUTIGRILAMI2G

-71-
Q o] H
109 “!ﬁ]!l\“/[:lﬁﬁﬁrM ]
8, QH
N -
i §o o]
M
[}
H 0 o
a H
144 - N:\S\\/Q\/)\N/N\OH
o]
| ey o
F o,
| 112 )E’[:::L\f"\n’n*on
Ry
N o o
Br
Le]
Qfﬁr“
13 E:TA‘ o o
Q H
fSQVY "o
114 tli 3
Q H
o o
4
116 ji;L/«.“ e
) CH
HY ﬁ \\D a
-
[»3
7 @\j\ )\S;f@\//\[fn‘m
N o o

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 0130879

277)

PUTIGRILAMI2G

.72
s}
118 Qﬁ{:{;\s“/@\%\’(ﬁ\w
[s]
OH ©
= o H
119 . | N,\\S\\IQ\'/?\”/N\DH
(o]
4on o]
3
120 | 8, o N
7% S OH
- H © o]
7N N |
G,
121 = o = N
/L\/\N,S\\ OH
H © a)
e H
Q
122 . ) B Ny
v} [ N
H Q Q
/= o H
N
123 AN N)\S\\/Q\/\WN\OH
H O [}
0 H
N = N
124 Ty, N’S\\/©\/\f( oH
I 0 !
o
125 @\/\/\ % PR
[TH H
H 9 <

Chemical Terms

The term "carbo," "carbyl," "hydrocarbo,* and "hydrocarbyl," as used herein,

pertain to compounds andior groups which have only carbon and hydrogen

atomns,
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The term "hetero," as used herain, pertains to compounds and/or groups which
hava at least one hetercatom, for example, multivatent hetercatoms (which are
also suitable as ring hetsroatoms) such as boron, silicor, nitrogen, phosphorus,
oxygen, and sulfur, and monovaltent hetercatems, such as fluorine, chlorine,

bramine, and lodine.

The term "saturated,” as used herein, pertains to compounds and/or groups which
do not have any carbon-carban double bonds or carbon-carbon triple bonds.

The term "unsaturated,” as used herein, pertains 1o compounds and/or groups
which have atleast ona carbon-carbon double bond or carbon-carbon triple bond.

The term "aliphatic," as used herein, pertains to compounds and/or groups which
are lingar or branched, but not cyclic (also known as “acyclic” or *open-chain”

groups).

The term "cyclic," as used hergin, pertains to compounds and/or groups which
hava one ring, or fwo of mare rings (e.9.. spiro, fused, bridged).

The term "ring,” as used herein, pertains to a closed ring of from 3 to 10
covalently linked atorns, more preferably 3 to 8 covalently linksd atoms.

The term "sromatic ring," as used herein, pertains to a closed ring of from 3 to 10
covalently linked atoms, more preferably 5 to 8 covalently linked atoms, which ring
is aromatic.

The term "heterocyclic ring," &8 used hereln, pertains to a closed ring of from 3 to
40 covalently linked atoms, more prefarably 3 to 8 covalently linked atoms,
wherein at least one of the ring atoms is 2 multivalent ring hetereatom, for
example, nitrogen, phosphorus, silicon, oxygen, and sulfur, though more
commonly nitragen, oxygen, and sulfur.

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

25

30

(279)

WO 0130879 PUTHGRIIN4326

-74-
The term “alicyclic,” as used herein, pertains to compounds and/or groups which

have one ring, or two or more rings (e.g., spiro, fused, bridged), wherein salid
ring(s) are not aromatic.

The term "aromatic,” as used herein, pertains to campounds and/or groups which
have one ring, or two or more rings {(8.g., fused), wherein at Jeast one of said
fing(s) is aromatic.

The term "heterocyclic,” as used herein, pertains to cyclic compounds andfor
groups which have one heteracyclic ring, or two or more heterocyelic rings {e.g.,
spiro, fused, bridged), wherein said ring(s) may be alicyclic or arcmatic.

The temn "heterparomatic,” as used herein, pertains to cyclic compounds andg/or
grmups which have one heterocyclic ring, or two or more heterocyclic rings (e.g.,
fused), wherein said ring(s} is aromatic.

Substituents

The phrase "optionally substituted,” as used herein, perizins te a parent group
which may be unsubstituted or which may be substituted.

Unless otherwise specified, the term "substituted,” as used herein, pertains to a
parent group which bears cne or more substituenis. The term "substituent” is
used herein in the convantional sense and refers o a chemical moiety which is
covalently aftached to, appended to, or if appropriate, fused to, a parent group. A
wide variely of substituanis are well known, and methods for their formation and
intraduction into a variety of parent groups are also well known.

in one preferred embodiment, the substiuent{s), often referred to herein as R, are
independently selected from: halo; hydroxy; ethar [e.g., Cy.yalkoxy); formyl; acyl
(e.g., Ciralkylacyl , Craoatylacyl); acylhalide: carboxy; ester; acyloxy; amido;
acylamide; thioamido; tetrazolyl, amino; nitre; nitroso; azido; cyano; isocyano;
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cyanato; Isocyanato; thiscyano; isothiocyano; sulfhydryl; thisether {e.9.,
Cqralkylthio); sulfonic acid; sulfonate; sulfone; sulfonyloxy; sulfinylexy; sulfaming;
sulfonamino; sulfinaming; sulfamyl; sulfonamido; Cy.ralkyi (including, e.g.,
Cyrhaloatkyl, Ciohydroxyalkyl, Ci.zcarboxyalkyl, Ciramincalkyl, Csaearvi-
Gyzalkyl); Cazgheterocyclyl; or Cg.agaryl (including, e.g., Gg.pecarboaryl,
Csamheteroaryl, Ci.7alkyl-Csaparyl and Csashalnaryl)),

In one prefsrred embodiment, the substituent(s), often referred to herein as R, are
independently sslacted from:

-F, -Cl, -Br, and -I;

-DH;

-OMe, -OES, -0O(Bu), and -OCHaPh;

-5H;

-SMe, -SEt, -S(1Bu), and -SCHzPh;

-C(=0}H;

-C(=0)Me, -C{=0)Et, -C{=0)(tBu), and -C{=Q)Ph;
-C(=0)CH;

-C(=0)OMe, -C{=0)OEt, and -C{=C)Q{tBu);

-C(=0)NHz, -C{=0)NHMe, -C(=0}NMe;, and -C{=0Q)NHEt;

-NHC(=0)Me, -NHC(=Q)EL, -NHC(=Q}Ph, succinimidyl, and maleimidyl,
-NHj, -NHMe, -NHEL, -NH(IPr), -NH(nPr), -NMes, -NEtz, -NEPDz, NPTz,
-N(hBu),, and -N{tBu}z;

-CN;

-NOg;

-Me, -Et, -nPr, -iPr, -nBu, -tBu;

-CF3, -CHFy, -CH,F, -CCls, -CBrs, -CHyCHF, -CH2CHF;, and -CH,CFs;
-DCF 3, -OCHFy, -OCHF, -0CCk, -OCBrs, -OCHCHF, -OCHACHF g, and
-OCH,CFa;

-CHGH, -CHCHzOH, and -GH{OHYCH.OH;

-CHaNHZ,-GHaGHzNHz, ang -CHaCHaNMey; and,

optionally substituted phenyl.

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

25

30

(281)

WO 0130879 PUTHGRIIN4326

-76 -

In one preferred embodiment, the substituent(s}, often referred to herein as R, are
independenlly selected from; -F, -ClI, -Br, -1, -OH, -OMe, -OE%, -SH, -SMe, -SEL,
-C{=0)Me, -C{=0)0H, -C{=0}OMe, -CONHp, -CONHMe, -WH,, -MMe;, -NEt;,
-N{nPr}z, -N{iPr)z, -CN, “NOz, -Me, «E1, -CFa, -OGCF3, -CHzOH, -CH;CH;0H,
~GHzNHg, -CHzCH;NR;, and -Ph,

n one preferred embodiment, the substiiuent(s), often referred to herein as R, are
independently selected from: hydroxy: ether (e.4., Ciralkaxy); ester, amide;
aming; and, Crzalkyl (including, e.g., Cirhaloalkyl, Cs7hydroxyalkyi,
Cyrcarboxyaikyl, Cq.raminoalkyl, Cs.zoaryl-Ciralkyl).

in one preferred embodiment, the substituent(s}, often referred to herein as R, are
independently selected from:

-OH;

-Oie, -OE}, ~C(iBu), and -DCHzPh;

-C(=0)OMe, -C(=0)OEL, and -C{=0)O(tB);

-C{=0}NH,, -C{=0)NHMe, -C(=0]NMe,, and -C(=C)NHEL,

-MHg, -NHMe, -NHEL, -NH{IPr), -NB(rPr), -NMeg, -NEty, -N(iPr)g, -N{nPr)g,
-M{nBu)y, and -N{tBu)z;

-Me, ~Et, -nPr, -iPr, -nBu, -1Bu;

-CF3, -CHF, -CH3F, -CCls, ~CBra, -CHaCGHaF, “CHCHF 3, and -CH,CFy;
-GH,OH, -CH;CH,DH, and -CH(OH)GH,OH; and,

-CH>MNHg,-CHaCHaNHz, and -CHxCH:NMez.

The substituents are described in more detail below.

Ciyalkyl: The term "Cqralkyl," as used herein, perains to a monovalent mojety
chtained by removing a hydregen atom front a Cqshydrocarbon compound having
fram 1 to 7 carbon atoms, which may be aliphatic ar alicyslic, or & combination

thereof, and which may be saturated, pariially unsaturated, or fully unsaturated.

JP 2004-511462 A 2004.4.15
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Examples of {unsubstituted) saturated linsar Ci7alkyl groups include, but are not
limited to, methyl, ethyl, n-propyl, n-butyl, ang n-pentyl {amyl}.

Examples of {unsubsiituted) saturated branched Cq.7alkyl groups include, but are
not limited 1o, Iso-propyl, iso-butyl, sec-butyl, terf-butyl, and nec-pentyl.

Examples of saturatad alicyclic (also carbacyclic) Ci.zalkyl groups (also referred to
as "Caseycloalkyl groups) include, but are not limited to, unsubstituted groups
such as cyclopropyl, cyclobuty), cyelopentyl, cyclohexyl, and norbemane, as well
as substituted groups (e.g., groups which comprise such groups), such as
methylcyclopropyl, dimethylcyclopropyl, methyleyclobutyl, dimethyieyclobutyl,
methyleyclopentyl, dimethylcyclopentyl, methylsyclohexyl, dimethylsyclohexyl,
oyclapropyimethyl and syclohexyimeathyl.

Examplas of {unsubstituted) unsaturated C,alkyl groups which have cne or more
carbon-carbon double bonds (also refered to as "Cyr7alkenyl” groups} include, but
are not limited Lo, ethenyl (vinyl, -CH=CHz). 2-propenyi (aliyl, -CH-CH=CHa),
isopropenyl (-C{CHz)=CH3), butenyl, pentenyl, and hexenyl.

Examples of {unsubslituted) unsaiurated Cizalkyl groups which have one or more
carbon-carbon triple bonds {also referred to as "Czralkynyl" groups) include, but
are not limited to, ethynyl {athinyl) and 2-propyny! {propargyt).

Examples of unsaturated alicyclic (also carbocyclic) Gi.zalkyl groups which have
one or more carben-carbon double bonds (also referred to as "Cg.seycloalkenyl”
groups} Include, but are not limited to, unsubstituted groups such as
cyeloprapenyl, cyclobufenyl, cyclopentenyl, and cyclohexenyl, as well as
substituted groups {&.g., groups which comprise sush groupe) such as
cyelopropenylmethyl and cyelohexenylmethyl.

Additional examples of substituted Ca rcycloalky! groups include, but are not
limited to, those with one or more other rings fused thereto, for example, those
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derived from: indens (Ce), Indan {2, 3-dihydro-1H-indene) (Cg), tatralne {1,2,3,4-
tetrahydrenaphinalena {Ci), adamantans (o), decalin (decahydronaphthalena)
{Gp), fluorens (Cia), phenalene {Cys). For example, 2H-inden-2-yl is a
Cscycloalkyl group with a substifuent {phenyl) fused thersto.

Cygoheterocyclyl: The term "Gs ggheterocyclyl,” a& used herein, perains to a
menovalent moiety obtained by removing a hydregen atom fram a ring atom of a
Czaheterocyclic compound, said compound having one ring, or two or more rings
(e.g., spiro, fused, brdged), and having from 3 o 20 ring atoms, of which from 1
to 10 are ring heteroatoms, and wherein af least one of said ring(s) is a
heterocyclic ring. Preferably, each ring has frem 3 fo 7 ring atoms, of which from
1 to 4 are ring heteroatoms.

In this context, the prefixes (e.g., Ca.za, Caz, Csa, ete.) denote the number of ring
atoms, or range of number of ring atoms, whether carbon atoms or heteroatoms.
For example, the term "Cs ¢heteracyciyl," as used herein, pertains to a
heterogyclyl group having & or 6 ring atoms. Examples of groups of heterocyclyl
groups include Cs.acheterocyelyl, Casheterocyciyl, Csyheterocyclyl.

Examples of (non-aromatic} monocyciic heterocyclyl groups include, but are nat
limited to, those derived from:

Ny: aziridine (Ca), azetidine (C4). pyrrolidine (ietrahydropyrrole) (Cs), pyrreline
{e.q., 3-pyrraline, 2,5-dinydropyrrole) (Gs), 2H-pyrrole or 3H-pyrrols {isopyrrole,
isgazole) {Cs), piperidine (Cs), dinydropyridine (Cs), tetrahydropyridine (Ce),
azepine (Cr);

G4: oxirane {Ca), oxetane {C4), oxolane {tetrahydrefuran) (Cs), oxcle
{dihydrofuran) {Cs), oxane {ietrahydropyran) (Cg), dihydropyran (Ce), pyran (Cg},
oxepin (Cr);
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S, thiirane (G3), thietane (Cj), thiclane (tatrahydrothiophene) (Cg), thiane
{tetrahydroihiopyran) (Cg), thiepane (C7);

0Oy dioxalane (Cs), dioxane (Cg), and dioxepane {Cy);
Og: trioxane {Cs);

Nz imidazolidine {Cx), pyrazolidine {diazolidine) (Cs), imidazoline (Cs), pyrazolina
{dihydropyrazole) (Cs), piperazine {Cg);

N;04: tetrahydrooxazale {Cs), dihydrooxazole {Ts), tetrahydreisaxazele (Gs),
dihydroismazale {Cs), morpholing (Cs), fetrahydrooxazine (Cg), dihydrooxazine
{Cg), oxazine (Cs);

N3 5q: thiazoling (Cs), thiazolidine (Cs), thiomorpholine (Cg),

N2O+: oxadiazine (Cs);

045: oxathiole (Cs) and oxathiane (thioxane) {Ca); and,

N1O484: oxathiazine {Cg),

Examplas of substituted (non-aromatic) manoeyclic heterocyclyl groups include
sacchariges, in cyclic form, for example, furanoses {Cs), such as arabinofuranose,
lyxofuranose, ribofuranose, and xylofuranse, and pyranoses {Cs), such as
allopyranose, altropyranose, glucepyranose, mannopyranose, gulopyrancse,

dopyranose, galactopyranoss, and talopyranose.

Examples of heterocyclyl groups which are also hetercaryl groups are described
below with ary! groups.
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Cszoaryl: The term "Cszoaryl,” as used herain, pertains to 3 monovalent moiety
obtained by removing a hydrogen atom from an aromatic ring atom of a
Crzparomatic compound, said compound having one ring, or two or more rings
(e.g., fused), and having frorm 5 to 20 ring atoms, and wherein at least one of said
ring{s} is an aromatic ring. Preferably, each ring has from 510 7 ring atoms.

In this context, the prefixes {8.q., Ca.zo, Csy, Css, els.) denate the number of ring
atomns, ar range of number of ring atoms, whether carbon atorns or heteroatoms.
For example, the term “Cs.saryl,” as used hereln, pertains to an aryl group having
5 or 6 ring atoms. Examples of groups of aryl groups include Caaparyl, Ceraryl,
Csgaryl.

The ring atoms may be all carbon atoms, as in "carboaryl gmups” (e.g.,
Cgpcarboaryl).

Exarnples of carboaryl groups include, but are not limited to, those derived from
benzene {i.e., phanyl) (Cs), naphthalense (G, azulene (Cy), antbracene (Gia),
phenanthrene {C14), naphthacene (Cie), and pyrane {Cqs).

Examples of aryl groups which comprise fused rings, at least one of which is an
argmatic ring, include, but are not limited 1o, groups derived from indens {Ca),
Isoihdene (Cg), and flucrene {Cy3).

Alternatively, the ring atoms may include one or mare heferoatoms, including but
not limited to oxygen, nitrogen, and sulfur, as in “hetercaryl groups.” In this case,
the group may conveniently be referred to as a "Csaheterparyl” graup, wherain
*Cs" denotes ring atoms, whether carbon atoms or heteroaioms. Preferably,
each ring has from & to 7 ring atoms, of which from 0 ta 4 ara ring heteroatoms.

Examples of menccyclic heteroaryl groups include, but are not limited to, hose
derived fron:

N1; pyrrole {azole) (Cs), pyridine (azine} (Ca);

Qy; furan (oxole) (Cs);
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2,: thiophene (thicle) (Cg);

N;Q4: oxazole {Cs), isoxazaie (Cs), isoxazing {Cg);

MNz04: oxadiazole (furazan) (Cs);

Nz04: oxatriazole (Cs);

MNyS1: thiazole (Cs), isothiazole {Cs);

Nz imidazole {1,3-diazole) (Cs), pyrazole (1,2-diazole) (Cs), pyridazine
(1.2-diazine) {Cg), pyrimidine {1,3-diazine} (Ce) {6.g., cytosing, thymine, uracil},
pyrazine (1,4-diazine) (Cs);

Ma: triazole {Cs), triazine (Gg); and,

Ng: tetrazole (Cg).

Examples of heterocyclic groups (some of which are alsp hetercary] groups}
which comprise fused rings, includa, but are not limited to:

Cgheterocytlic groups (with 2 fused rings) derived from benzofuran (O4),
ischenzofuran (O-), indole (N,), iscindole (N4}, purine (N4) {e.g., adenine,
guanine), benzimidazole (N;), benzoxazole (N1Q4), benzisoxazole (N1Cy),
benzodioxole (O2), banzofurszan (N204), berzotrlazole [Ma), henzothicfuran {54),
benzothiazole (N4S4), benzothiadlazole (N2S};

Cigheterocyclic groups {with 2 fused rings) derived from benzodioxan {0z},
guinaline (N4), isoquinaline (N4), berzoxazine (N1+O1), benzodiazine {Nz),
pyridopyridine {Na), quinoxaline {Nz), quinazoline (Nz);

Cizheteracyclic groups fwith 3 fused rings) derived from carbazole (Nq),
dibenzofuran (S4), dibenzothiophene (S,); and,

Cysheteracyclic groups [with 3 fused rings) derived from acriding (M1},
xanthene {Q4), phenoxathiin {G41S), phenazine (Nz), phenoxazine (N4Q4),
phanothiazine (NS}, thianthrene {Sz), phenanthiidine (N4), phenanthraline (N2},
phenazine (Nz).

Heterooyclic groups {including hetercary groups) which have a nitrogen ring atom
in the form of an -NH- group may be N-substitulad, that is, as -NR-. For example,
pyirole may be N-methyl substituted, to give N-methypyrrole. Examples of N-
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substitutents include, but are not limited to Cy.7alkyl, Caachetaracyclyl, Csaaatyl,
and acyt groups.

Reterocyclic groups (including heteroary groups) which have a nitrogen ring atom
in the form of an -N= group may be substituted in the form of an N-oxide, thatis,
as -N{(—O)= falso denoted -N*{—0}=). For example, quinoline may be
substituted o give quinoline N-oxide; pyridine 1o give pyridine N-oxide;
benzofurazan fo give benzofurazan N-oxide (also known as benzofuroxan).

Cyclic groups may additicnally bear one or more oxo (=0} groups on ring carbon
atoms. Monocyclic examples of such groups include, but are not limited to. those

derived from:

Cy cyclopentanone, cyclopentenone, cyclopentadienone;

Cg: cyclchexanone, cyclohexenone, cyclohexadienone;

04 furanone {Cs), pyrone (Cs);

Ny: pyrrolidone (pyrrolidinone} (Gs), piperidinons (piperidone) {Ce). piperidinedione
{Ce)

N2: imidazolidone {Imidazalidinene) (Cs), pyrazolone {pyrazolinone) {Cs),
piperazinone {Ce), piperazinediene (Cg), pyridazinone (Cg), pyrimidinane (Cs)
(e.g., cytosing), pyrimidinedione {Cg) (e.g., thyntine, uracil), barbituric acid (Cg);
Ny54: thiazolone (Cs), isothfazolone (Cs); '
MN404; oxazolinone (Ts).

Polysyclic examples of such groups include, but are not limited fo, those dertived
from:

Cy indenedions;

My oxindole (Cq);

Oy benzopyrone {e.g., cowmarin, isocoumarin, chromons) [Cra);

N;04: benzoxazalinons (Cg), benzoxazolinane {Gia);

Nz quinazolinedione (Cia);

Na. purinone (Cg) (2.9., guanine).
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Still more sxamples of cyclic groups which bear one or more exo (~Q) groups on
ring carbon atoms include, but are not limited te, those derived from:

cyelic anhydrides (-C(=0)-0-C{=0)- in & ring), including hut not limited to
maleic anhydrige {Cs), succinic anhydride {Cs}, and glutaric anhydride (Cs);

cyelic carbonates {-0-C{=Q}0- in a ring), such as ethylene cavbonate (Cs)
and 1,2-propylene carbonate (Cs);

imides {(-C{=0)-NR-C{=Q})- in a ring), including but not limited to,
succinimide {Cs), maletmide {Cs), phthalimide, and glutarimide (Cs);

lactones {oyclic esters, -O-C(=0)- in a ring}, including, but not limited to,
B-propiolactone, y-butyrolactong, -valerclaclons (2-piperidone}, and
e-caprolacione;

lactams (cyclic amides, -NR-C(=C}- in & ring), including, but notiimited to,
B-propialactam {C.), y-butyrolaclam (2-pyrrolidane) (Cs), d-valerolactam {Cg), and
s-caprolactam (Cr);

cyclic carbamates (-O-C{=0}NR- in a ring), such as 2-oxazolidons {Cs);

cyclic ureas (-NR-C{=0)-NR-~ in a ring), such as 2-imidazolidone (Cs} and
pyrimiding-2 4-dione (8.g., thymine, uracit) {Cs).

The above Cyalkyl, Cazpheterocyelyl, and Cszpary! groups, whether alone or part
of another substituent, may themselves oplionally be substituted with cne or more
groups selocted from themselves and the additional substitusnts listad below.
Hydragen: -H. Note that if the substituent at a particular position is hydrogen, i
may be conveniant to refer to the compound as being "unsubstifuted" at that
position.

Halo: -F, -C, -Br, and -l

Hydraxy: -OH.

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

20

25

30

(289)

WO 0130879 PUTHGRIIN4326

B4
Ether; -OR, wherein R is an ether substituent, for example, a Cqzalkyl group (also
refarred to as a Cqralkoxy group, discussed below), a Gamhaterocysly! group
{also referred 1o as a Ca.gohetercyclyloxy group), or a Csagaryl group (also referrad
to as a Csaparyloxy group), preferably a Cqzalkyl group.

Cy.ralkoxy. -OR, whersin R is a Csalkyl group. Examples of Cy.alkoxy groups
include, but are not limited to, -OCH3 (methoxy), -OCHzCHy (ethoxy) and
-OC{CHz); (tert-butoxy).

Oxo (keto, -one); =0. Examples of cyclic compeunds and/cr groups having, as a
substituent, an oxe group (=0) include, but are not limited to, carbocyclics such as
cyclopentanone and cyclohexanone; heterocyclics, such as pyrane, pyrrolidone,
pyrazalone, pyrazolinong, piperidone, piperidinedione, piperazinedione, and
imidazolidone; cyclic anhydrides, including but not limited to maleic anhydride and
suecinic anhydride; cyclic carbonates, such as propylene carbonate; Imides,
Inctuding but not limited to, succinimide and maleimide; tactones {cyclic esters,
-0-C{=0)~ in a ring), including, but not limited to, 8-propialactone, y-butyrolactone,
d-valarnlactone, and s-caprolactone; and factams (cyclic amides, -NH-C(=0)-in a
ring), including, but not limited ta, B-propielaciam, y-butyrolactam, S-valerolactam,
and e-caprolactam.

Imina {imine}: =NR, wharein R is an imino substituent, for exampls, hydrogen;
Csralkyl group, a Cazcheterocyclyl group, or a Csasaryl group, preferably
hydrogen or & Cyralkyl group. Examples of imino groups includs, but are not
limited to, =NH, =NMe, =NEt, and =NPh.

Farmyl {carbaldehyde, carboxaldehyde): -G(=OH,

Acyl keto): -C(=0)R, wherein R is an acyl substituent, for sxample, a Cr.zalkyl

group (also referred 10 as Ciralkylacyl or C4yalkanayl}, a Cagsheterocyeiyl group
{also referred to as Csacheferocyclylacy!), or a Ceeearyl group {also referred to as
Cr.zoarylacyl), preferably 2 Cy.zalkyl group. Examples of acyl groups include, but
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are not limitad to, -C(=0)CH3 (acetyl), -C{=0)CH,CHs {propionyl), -C(=0)C(CHs)s
fhutyryl), and -C(=0)Ph (benzoyl, phenone).

Acylnalide (haloformyl, halocarbenyl): -C(=0)X, wherein X is -F, -Cl, -Br, or -1,
wreferably -Cl, -Br, or -1,

Carboxy {sarboxylic acid): -COOH.

Ester (carboxylate, carboxylic acid ester, oxycarbonyl): -C{=Q)OR, wherein R is
an ester substifuent, for example, a Cyralkyl group, a Ga.asheterocyclyl group, ora
Cozparyl group, preferablyé Cizalkyl group. Examples of ester groups include,
but are not limited to, -C{=0)OCH;, -C{=C)OCH2CH3, -C(=0)OC{CHa)a, and -
C(=C)OPh.

Acyloxy {reverse ester): -OC(=0)R, wherein R is an acyloxy substituent, for
example, a Cqzalkyl group, & Ca.zgheterocyclyl group, or a Cgoearyl group,
preferably a Ci_ralkyl group. Examples of acyloxy groups include, bui are not
limited to, -DC(=GH; (acetoxy), -DC(EOICHCH, -OC(=0)C(CHals,
-OC{=Q)Fh, and -QC{=0)CHaPh,

Anmiido {carbamayl, carbamyl, aminocarbonyl, carboxanide): -C(=0)NR'R?,
whersin R' and R® are independently amino substituents, as defined for amino
groups. Examples of amido groups include, but are not limited te, -CG{=01NH;,
-G{=03NHCH3, -C(=0MNH(CHs), -C{=0)NHCH,CHs, and -G{=0M(CH,CHs)s, as
wel! as amido groups in which R and R?, together with the nitrogen atom to which
they are attached, form a heterocyclic siructure as in, for example,
piperidinocarbonyl, morpholinocarbonyl, thiomorpholinocarbonyl, and
piperazinacarbonyl.

Acylamida {acylamino): -NR'C{=0)R?, wherein R’ is an amide substituent, for
exampls, a Cy_alkyl group, a Csxhélerocyclyl group, or a Cs.aaryl group,
praferably a Cy_yalkyt group, and RZis an acyi substituent, for example, a Cy.ralkyl
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group, a Cagpheterocyclyt group, or a Csypary! group, preferably a Cqalkyl group.
Examples of acylamide groups include, but are not limited to, -NHC(=0)CHa ,
-NHC{=0YCHCH3, and -NHC(=0)Ph. R' and R? may together form a cydlic
structure, as in, for example, for example, succinimidyl, maleimidyl, and

phthalimidyl:
|
| ] O N0
OQ(“_fc oﬁ/yc R
succinimidy] male?n]dyi phﬂ';midyl

Thicamido (thiocarbamyl): -C(=SINR'R?, wherein R' and R? are independently
amino substituents, as defined for amino groups, Examples of amido groups
include, but are not limited 1o, -C(=S)NHz, -C{=S)NHCHs, -C(=S)NH(CHj),, and
~C(=SINHCH;CHs,

Tetrazolyl: a five membered aromatic ring having four nitrogen stoms and one

carbon afom,
R

—

Amino: -NR'R?, wherein R" and R® are independantly amino substituents, for
example, hydrogen, a Cq.7atkyt group (also referred fo as Cq.ralkylamino or di-
Ci-zalkylamino), a Cy soheterocyclyl group, or a Cs.aearyl group, preferahly Hor a
Cy7alkyt group, or, in the case of a “cyolic” amino group, R' ang R2, taken
together with the nitrogen atem to whish they are attached, form a heterocyclic
ring having fiem 4 to 8 ring atoms. Examples of amino groups include, but are not
timited to, -NHz, -NHCHs, -NHCH({CH3),, -N(CHs)e, -N{CH2CHa)z, and -NHPh.
Examples of cyclic amino groups include, but are net limlted to, aziriding,
azetidino, piperidino, piperazing, morpholino, and thiomarpholine.

MNitro: -NCa.
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Nitroso: -NO.

Azidg: -Na,

Cyane (nitrile, carbonitrile). -CN.

lspoyano: -NC.

Cyanato: ~OCN.

Isocyanato: -NCO,

Thiocyano (thiocyanato): -8CN.

Isothiocyano (isothiccyanate): -NCS.

Sulfhydryl (thiol, mercapto): -SH.

Thipether (sulfide): -SR, wherein R is a thioether substituent, for example, a

Cs.zalkyl group (atso referred to as a Cy.zalkyithio group), a Cazgheterocyclyl

aroup, or a Cs zearyl group, preferably a Cy_-alkyl group. Exampies of Cq_ralkyithio

groups include, but are not limited to, -SCH; and -SCHCHy.

Sulfonic acid (sulfo): -S({=0);OH.

Sulfonate {sulfonic acid ester): -S{=0),0R, whersin R is a sulfonate substituent,

for example, a Cy.ralkyl group, a Cs.zoheterocyclyl group, or & Cszoaryi group,

preferably a Cyralkyl group. Examples of sulfonate groups include, but are not
limited to, -5(=0}0CH; and -5(=010CHCH;.
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Sulfone (sulfonyl): -S(=0):R, wherein R is a suifone substituent, for example, &
Caalkyl group, a Ca.xheterooyclyl group, or a Csagaryl group, preferably a
Cizalkyl group. Examples of sulfone groups include, but are not limited to,
-8{=0),CHs (methanesulfonyl, masyl), -3{=03CFs, -3{=0%CHxCH., and 4-
methylphenylsufonyl {tosyl}.

Sulfonvloxy: -OS(=0)R, whersin R is a sulfanyloxy substituent, for example, a
Cyzalkyl group, a Caaxheterocyclyl group, or a Csaparyl group, preferably a
Cyralky! group. Examples of sulfonylexy groups includs, but are not limited o,
~0S(=0%CHz and -0S(=0}CHCH,.

Sulfinylexy: -0S(=0)R, wherein R is a sulfinyloxy substiluent, for example, 3
Cyralkyl group, & Gagheterosyolyl group, or & Cs.zparyl group, preferably &
Cy-ralkyl group. Examples of sulfinyloxy groups include, but are not limited to,
-08({=0)CH; and -0S5(=0)CH.CHa.

Sufaming; -NRS(=0);0H, wherein R' is an amino substituent, as defined for
amine groups. Examples of sulfamino groups include, but are not limited to,
-MHS{=0}%0H and -N{CH3)S{=0)z0H.

Sulfonamino: -NR'S(=0)R, wherein R' is an amino substiuent, as defined for
amine groups, and R s a sulfonamine subsiituent, for example, a Cialkyt group,
a Camheterocyelyl group, or a Csaparyl group, preferably a Cqzalkyl group.
Examples of sulfonamine groups include, but are not limited to, -NHS{=0)>CH;
and -N(CHz)S(=03CeHp.

Sulfinamino: NR'S(=0)R, wherein R is an amino substituent, as defined for

aming groups, &nd R is a sulfinamino substituent, for example, a Cizalkyl group, a

Ca.zmheterocyclyl group, or a Cszcaryl group, preferably a Cy_alkyl group.
Examples of sulfinaming groups include, but are not limited to, -NHS(=C}CH; and
—N(CHs)S(=O)CsH5‘
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Sulfamyl: -S(=0INR'R?, wherein R' and R? are independenlly amino substituenis,
as defined for amino groups. Examples of sulfamyl groups inciude, but are not
limited to, ~8(=0¥NHg, -5(=0)NH(CHs), -83{=0)N{CHa}z, -S{=0]NH{CH2CH;),
~S(=0)N{CH2CHgl2, and -S(=0)NHPh_

Sulfonamido; -5(=0):NR'R?, wherein R’ and R? are independently amina
subsiituents, as defined for amino groups. Examples of sulfonamido groups
include, but are nat fimited to, -S(=0)2NHz, -S{=0}NH{CHa), -S(=0)%N(GHs)z,
-S(=01NHICHGH:), -S{=0):N{CH2CHzlz, and -S{=0):NHPh.

As mentioned above, a Cyzalkyl group may be substituted with, for example,
hydroxy (also referred to as a Gy.rhydroxyalky! group), Cq.ralkoxy {also referred io
as a Gqyalkaxyalkyl group), amino {alse referred 10 as a Ciramincalky! group),
halo (also referred ic as a Cy7haloalky! group), carboxy (also referred to as a
Cyrearboxyalkyl group), and Cs.agaryl {also referred o as a Cgagaryl-Cy-yalkyl
group).

Similariy, a Csaaryi group may be substituted with, for example, hydroxy (also
refarred o as a Csechydroxyaryl group), halo {also referred fo as a Cs.aohaloaryl
group), amino (also referred 1o as a Coapaminoaryi group, €.g., as in aniling),
Cyralkyl (also referrad to as a Cyyalkyl-Csaparyl group, e.g., as in folvene), and
Ch.ralkoxy (also referred to as a Cralkoxy-Cs.naryi group, e.g., as in anisole),

These and other specific examples of such substituted groups are also discussed
below.

Ci.7haloatkyl group: The term "Gyzhaloalkyl group,” as used herein, pertains to a
Gi.palkyl group in which at least one hydrogen atom (e.g., 1, 2, 3) has been
replaced with a halogen atom (e.g., F, Cl, Br, I). I mare than ane hydrogen atom
has been replaced with a halogon afom, the halogen atoms may independently be
tha same or different. Every hydregen aiom may be replaced with @ halogen
atom, in which case the group may conveniently be referred fo as a
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Ci.zperhaloalkyl group.” Examples of Cy7haloalkyl groups include, but are not
limited to, -CF3, -CHFy, -CH,F, -CClg, -CBrs, -CHaCHyF, -CHaCHF, and -CHCFs.

Cyzhydroxyalkyl: The term "Cr_/hydroxyafkyl group,” as used herein, pertains io a
Cizalkyl group inwhich at least one hydrogen alom has been replaced with a
hydroxy group. Examples of Cq.7hydroxyalkyl groups include, but are not iimited
to, -CHzOH,-CHzCH:0H, and -CH{OH)CH20H.

Circarboxyalkyl: The term "Cizcarboxyalkyl group," as used hersin, pertains to a
Gazalky! group in which at least one hydragen atom has been replaced with a
carboxy group. Examples of Cy.rcarboxyalkyl groups include, but are not limited
to, -CH,CCOH and -CHaCHCO0H.

Cizaminoalkyl: The term "Ci.raminoalky! group," as used herein, pertains to a
Ciralkyl group in which at least ane hydrogen atom has been raplaced with an
amino group. Examples of Ci.;aminoalkyl groups include, but are not limited to,
-CHaMNHz,-CH2CHNH2, and -CHaCHaN{CHz)z.

Cyrallyl-Cs.20aryl: The term "Cqralkyl-Csmaryl,” as used herein, describes certain
Cs zary! groups which have been substituted with a Cs.ralkyl group. Examples of
such groups inclurde, but are not lmited to, tolyl (as in toluene}, xylyl {as in
xylans), mesityl (as in mesitylena), styry! (as In styrena), and cumsnyl {as in
cumene).

Cs.poaryl-C1.zalkyl: The term "Gs.zearyl-Gazalkyl," as used herein, describers
certain Cyralkyl groups which have been substituted with a Cs aparyl group.
Exampies of such groups include, but are not limited to, benzyl (phenyimethy!),
tolylmethvl, phenylethyl, and tiphenylmethyl (trityl).

Cszohaloaryl: The term "Cy.pchaloaryl,” as used herein, describes certain Cg.zpary)
groups which have been subsiituted with one or mere halo groups, Exarmples of
such groups include, bui are not limited to, halophenyl (e g., fluorophenyl,
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chloropheny!, bromophenyl, or iodophenyl, whether ortho-, meta-, or para-
substifuted), dihalophenyl, irihalophenyl, tetrahalophenyl, and pentahalophenyl.

Bidentate Substituents

Some subslituents are bidentate, that is, have two points for covalent aftachment.

For example, a bidentate group may be covelently bound to two different atoms
on two different groups, thereby acting as a linker therebetween. Alternatively, a
bidentate gioup may be covalently bound to twoe different atoms on the sams
group, thereby forming, together with the two atoms fo which it Is attached {and
any intervening atoms, if present) a cyelic or ring struciure. In this way, the
hidentate substituent may give rise to a heterocydlic group/compound and/or an
aromatic group/compound. Typically, the ring has from 3 1o & ring atoms, which
ring atoms are carben or divalent hetercatems (e.g., boron, silicon, nitrogen,
phosphorus, oxygen, and sulfur, typically nitrogen, oxygen, and suffur), and
wherein the bonds between said ring atems are single or double bonds, as
parmitied by the valencies of the ring atoms. Typically, the bidentate group lé
covalently bound to vicinal atorms, that is, adjacent atoms, in the parent group.

Cyralkylene: The ferm "Cyralkylene,” as used herein, periains to & bidentate
moigty obiained by removing two hydrogen aloms, either both from the same
carbon atom, ar one from each of iwo different carbon atoms, of a
Ciyhydrocarbon compound having from 1 to 7 carbon atoms, which may be
aliphatic or alicyclic, or & combination thereof, and which may be saturated,
partfally unsaturated, or fully unsaturated.

Examples of linear saturated C..-alkylene groups include, but are not limited to,
-(CHz)n- where n is an integer from 1 to 7, for example, -CHz- {methylene),
-CH2CHg- (athylene), -CHaCHaCHg- (propylene), and -CHCH2CH,CH,-
{butylane).
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Examples of branched saturated Cialkylene groups include, but are not imited
to, -CH{CH3}-, “CH{CH3)CHz-, “CH{CH2)CH2CH;-, ~CH{CH3}CH,CH;CHz-,
-CH2CH{CH3)CHz-, -CHaCH{CH3)CHaCH.-, -CH{CH2CHa)-, ~CH{CHCH3)CH3-,
and ~CHzCH{CHaCHg)CHg-.

Examples of linear partially unsaturated Cqzalkylene groups include, but are not
limited to, «CH=GH- {vinylene), -CH=CH-CHz~, -CH=CH-CHzGH,-,
-CH=CH-CH>-CHp-CHy-, -CH=CH-CH=CH-, -CH=CH-CH=CH-CHy-, -CH=CH-
CH=CH-CHz-CHz-, -CH=CH-CHz-CH=CH-, and -CH=CH-CH;-CHs-CH=CH-.

Examples of branched partially unsaturated Cyralkylene groups include, but are
not limied to, -C{CHy)=CH-, -C(CHy)=CH-CHy-, and -CH=CH-CH{CH;)-.

Examples of alicyclic sajurated Cyralkylene groups include, but are not limited to,
cyclopentylene (e.g.. cyclopent-1,3-ylene), and cyclohexylene (e.g., cyclohex-1,4-
ylens).

Examples of alicyclic partially unsaturated Ca7alkylona groups inclugs. but are not
limited to, cyclopentenylene {e.g., 4-cyclepenten-1,3-ylene), cyclohexenylene
{e.g., 2-cyclohexen-1,4-ylene, 3-cyclohexen-1,2-ylene, 2,5-cyclohexadien-1,4-
ylene),

Cszgaryiene: The term "Csparylens,” as used herein, pertains to a bidentate
moiety obtained by remaving twe hydrogen atoms, one from each of two different
ring atoms of & Cepgaromatic compound, said compound having one ring, or twe
of more rings (e.g., fused), and having from S to 20 ting atoms, and wherein at
lzast one of said ring(s) is an aromatic ing. Preferably, each ring has from S5t 7
ring atoms.

The ring atoms may be all carbon atoms, as in "carboarylene groups,” in which
case the group may conveniently be referred {0 as a "Gspgrarboarylens” group.

JP 2004-511462 A 2004.4.15
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Altarnatively, the ring atoms may include one or more heteroaioms, inchuding but
not limited o oxygen, nitrogen, and sulfur, as In "heteroaryiene groups.” In this
case, the group may conveniently be referred to as a *Csagheteroarylene” group,
whersin "Cs.z0" denotes ring atoms, whether carbon atoms or hetercatoms.
Prefarably, each ting has from 5 to 7 ring atoms, of which from 0 to 4 are ring
heteroatoms. ‘

Examples of Csaparylene groups which do not have ring heteroatoms

(i.e., Csapcarboarylene groups) include, but are not limited to, those derived from
benzens (l.e., phenyl} (Gg), naphthalene (G.g), anthracene (Cu), phenanthrene
(C1a), and pyrens (Co).

Examples of Cs spheternaryfene groups include, but ara not limited ta,
Csheteroarylene groups derived from furan (oxale}, thiophene (thiole), pyrele
(szole}, imidazale (1,3-diazole), pyrazale (1,2-diazole), triazole, oxazole,
lsoxazole, thiazole, isothiazols, oxadiazels, and oxatriazole; and Ceheteroarylene
groups derived from isoxazine, pyridine (azine), pyridazine (1,2-diazine),
pyrimidine {1,3-diazine; e.g., cylosing, thymine, uracil), pyrazine {1,4-diazine),
triazine, tetrazole, and oxadiazole (furazan).

Cs.z0Arylene-Ciralkylene: The term "Csgparylene-Crrafkylens,” as used herein,
pertains 1o a bidentate moiely comprising a Cs.aparvione moiety, -Arylene-, iinked
to a Cyralkylene moiety, -Alkylene-, that is, -Arylene-Alkylene-.

Exampies of Csaarylene-Cyalkylene groups include, but are not limited to,
phenylene-methylene, phenylene-sthylene, phenylene-propylene, and phenylene-
sthenylene (also known as phenylene-vinylene).

Cs.zehlkylene-Cyrarylene: The term "Cs.apalkylens-Crarylene,” as used herein,
pertains io a bidentate moiety comprising a Cs.zealkylene moiety, -Alkylene-,
linked io a Cyzarylene moiely, -Aryleng-, that is, -Alkylene-Arylena-,

JP 2004-511462 A 2004.4.15
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Examples of Csxalkylene-Co.zarylens groups include, but are not limited to,
methylene-phenylens, ethylene-phenylene, prepylene-phenylene, and
ethenyiene-phenylene (also known as vinylene-phenylene).

Included in the above are the well known ionic, salt, solvate {e.g., hydrate), and
protected forms of these substituenis, For example, a reference to carboxylic acid
{-COOH) also includes carboxylaie (-COC). Similarly, a reference to an amino
group inclides a salt, for example, a hydrechloride salt, of the amino group. A
refergnce to a hydroxyl group alse includes conventional protected forms of a
hydroxy! group. Similarly, a reference to an amino group also includes
cohventicnal protectad farms of an amino group.

Acronyms

For ¢convenience, many chemical moisties are represented herein using well
known abbreviations, including but not limited to, methyl {Me), ethyl {E1), n-propy!
(nPr}, iso-propyl (iPr), n-butyl (nBu), tert-butyl (¢Bu), n-hexyl {nHex), cyclohexyl
(cHex), phenyl (FPh), biphenyl (biPh), benzyl (Br), naphthyl {naph), methoxy
(MeQ), ethoxy (EtO), tenzoy! (Bz), and acetyl (Ac).

For convenience, many chemical compounds are represented hereln using well
known abbreviations, including but not limited te, methanal (MeQH), sthanol
[EIOHY), iso-propanol {i-PrCH), methyl ethy! ketone (MEK), acetic acid (AcOR},
dichloremethane (methylene chloride, DCM), rifluarcacatic acid (TFA),
dimethylformarmide (DMF), and tetrahydrofuran {THF).

Isorers, Salts, Solvates, Protected Forms, and Prodrugs

A certzin sompound may exist in one or more particuiar geometric, optical,
asnanticmeric, diasteriomeric, epimeric, sierepisomeric, tautcmeric,
conformational, or anomsric forms, including but not limited o, cis- and trans-
forms; E- and Z-forms; ¢-, {-, and r- forms; ende- and exo-forms; R-, 8-, and

JP 2004-511462 A 2004.4.15
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meso-forms; D- and L-forms; (+) and (-) forme; keto-, encl-, and enolate-forms;
syn- and anti-forms; synclinal- and anticlinal-forms; a- and B-farms; axtal and
equatorial forms; boat-, chair-, twist-, envelope-, and halfchair-forms; and
combinaticns thereof, hereinafter collactively referred to as "isomers” {or "isomeric
farms"}).

Note that, except as discussed below for tautomeric forms, specifically excluded
from the term “isomers,"” as used herein, are structural (or constitutional) isomers
{i.e., isomers which differ in the connections between atoms rather than merely by
the position of atoms in space). For example, a reference to a methoxy group,
-QCHz, Js not 1o be construed as a reference te its structural isomer, a
hydraxymethyl group, -CHOH. Similarly, a reference to ortho-chloraphenyi is not
ta be construed as a reference to its structural isomer, meta-chlorophenyi.
However, a reference o a class of structures may well include structurally
isomeric forms falling within that class {e.g., Cyralkyl includes n-propyl and iso-
propyl; butyl Includes n-, isc-, sec-, and tert-butyl; methoxyphenyl includes orthe-,
meta-, and para-methoxyphenyl).

The above exclusian does not pertain to tautomeric forms, for example, keto-,
ench, and enolaie~forms, as in, for example, the following tauiomeric pairs:
keto/eno! (illustrated below), iminefenamine, amidefiminc alcohol,
amidina/amidine, nitroso/oxime, thioketone/enethiol, N-nitroso/hydroxyazo, and
nitro/aci-nitro.

o ~  OH H . g0
—G—C == =0 = c=C’
. 2N HoSN

Note that spacificalty included in the term "lsemer” are compounds with one or
morg isotopic substitutions. For example, H may be in any isotopic form, including
'H, 2K (D), and *R (T); C may be in any isotopic form, including 26, 6, and 14¢;
© may be in any isotopic form, including *®0 and ®0; and the like.
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Unless otherwise specified, a reference 1o a particular compound includes all such
isomeric forms, including racemic and other mixtures thereof. Methods for the
preparation (e.g., asymmetric synthesis) and separation {e.g., fractional
crystallisation and chromatographic means) of such iscreric ferms are either
known in the art or are readily obtained by adapting the methods taught herein in
a known manner,

Unless otherwise spacified, a referanca ta a particular compound also Includes
ionic, salt, solvate (e.g., hydraie), protected forms, and prodrugs thersof, for
example, 2s discussed below.

it may be convenient or desirable to prepare, purify, and/or handle a
corresponding salt of the active compound, for example, a pharmaceutically-
sceeptable salt, Examples of phamaceutically acceptable salts are discussed in
Berge ef al., 1877, "Pharmaceulically Acceptable Salts,” J. Pharm. Sci,, Voi. 66,
pp. 1-19.

For example, if the compound is anlonic, o has a functional group which may be
ahionle (8.g., -CO0H may be -COQ), then a salt may be formed with a suitable
cation. Examples of suitable inorganic cations include, but are not limited to, alkali
metal ions such as Na+ and K+, alkaline earth caticns such as Cz%" and Mg®",

and cther cations such as A, Examples of suitable organic cations Include, but
are not limited 1o, ammonium ion (i.e., NHs") and substituted ammeonium ions
{2g., NHaR", NHzRz', NHR3", NRs"). Examples of some suitable substituted
ammanium ions are those derived from: sthylamine, diathylamine,
ethylenadiamine, ethanolamine, diethanclamine, piperazine, An example of 2
common quaternary ammarium ion 1s N(CHa)s™.

if the compound is cationic, or has a functienal group which may be cationic (e.g.,
NHz may be -NH3"), then a salt may be formad with a sviteble anion. Examples

of suitable inorganic anlens include, but are not limited to, those derived from the
following inorganic acids: hydrochiaric, hydrobromic, hydroiodic, sulfuric,

JP 2004-511462 A 2004.4.15
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sulfurcus, nitrie, nitrous, phospheric, and phosphorous. Examples of suitable
organic anfons include, but are not limited {o, anions from the following organic
acids: acetic, propionic, succinic, gycolic, stearic, lactic, malic, tartaric, citric,
ascorbic, maleic, hydroxymaleic, phenylacetic, glutaric, benzoic, salicyiic,
sulfanitic, 2-acetyoxybenzoic, fumaric, toluenesulfonic, methanesulfonic,
ethanesulfonle, ethane disulfonic, oxalic, isethlonic, and valeric.

It may be convenient or desirable to prepare, purify, and/or handle a
correspending solvate of the aclive compound. The ierm "solvale” is used herein
in the conventional sense to refer ta 2 complex of solute (.., astive compound,
sali of active compound) and solvent. If the solvent is water, the solvate rmay be
conveniently referred {o as = hydrate, far exampla, a mono-hydrate, a di-hydrate,
a tri-hydrate, efc.

It may be convenient or desirable fo prepare, purify, and/or handle the active
compound in a chemically protacted form. The term "chemically protected form,”
as used herein, pertaing to & compound in which one or more reactive functiona!
groups are protected from undesirable chemical reactions, that is, are in the form
of a protected or pretecting group (also known as a masked or masking group).
By protacting a reactive functional group, reactions involving other unprotected
reactive functional groups can be performed, without affecting the protected
group; the protecting group may be removed, usually in a subsegquent step,
without substantially affecting the remainder of the molecule. See, for example,
Protective Groups in Qrganic Synthesis (7. Green and P. Wuts, Wiley, 1997}, and
Protective Groups in Qrganic Synthesis {T. Green and P. Wuts; 3rd Edition; John
Wiley and Sons, 1989).

For example, a hydroxy group may be protected as an ether (-OR) or an ester
(-OC(=01R), for example, as: a tbutyl ether; a benzyl, benzhydryl
(diphenylmethyl}, or irityl (triphenylmethyl} ether; a trimethylsilyl or
t-butyldimethylsifyl ether; or an acetyl ester (-OC(=0)CH;, -CAc).

JP 2004-511462 A 2004.4.15
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For example, an aldehyde or ketone group may be protected as an acetal or ketal,
respectively, in which the carbonyl group (>C=Q) is converied to a disther
(>C{ORY),), by reaction with, for example, a primary alcobol. The aldehyde or
ketone group is readily regenerated by hydroiysis using a targe excess of water in
the presence of acid.

For example, an amine group may be protected, for sxample, as an amide
{-NRCO-R) or a urethane (-NRCQ-CR), for example, as: a methyl amide
{-NHCO-CH3); a benzyloxy amide (-NHCO-QCHCgHs, -NH-Cbz); as a t-hutoxy
amide (-NHCO-OC(CHal, -NH-Boc); a 2-biphenyl-2-propoxy amide
(-NHCO-0C(CH3)2CsHaCeHs, -NH-Bpoc), as a S-fluarenyimethoxy amide
{-NH-Fmoc), as a 6-nitroveratryloxy amide (-NH-Nvoc), as a
2-trimethylsilylethyloxy amide {-NH-Teos}, as a 2,2,2-trichloroethyloxy amide
(-NH-Troc), as an allyloxy amide (-NH-Alloc), as a 2Z{-phenylsulfonyliethyloxy
amide (-NH-Psec); or, in suitable cases (2.0., cyelle amines), 25 a nitrexide radical
(=N-0-),

For example, a carboxylic acld group may be protecied as an ester or an amide,
for example, as: a benzy! ester; a t-butyl ester; a methyl ester; or a methyl amide.

For example, a thiol group may be protected as a thioether {(~8R), for example, as:
a benzyl thioether, an acetamidomethyl sther {-S-CHNHC{=0)CHs).

It may be convenlent or desirable ta prepare, purify, andfor handle the aclive
conpound in the form of a prodrug. The term “prodrug,” as used herein, pertains
to a compound which, when metabolised, yields the desired active compound.
Typically, the prodrug is inactive, or less active than the active compound, but
may provitte advantageous handling, administration, or metabclic properties. For
example, some prodrugs are esters of the active compound; during matabolysis,
the ester group is cleaved to yield the aclive drug. Also, some prodrugs are
activated enzymatically to yield the active compound, ar a compaund which, upon
further chemical reaction, yields the active compound. For example, the prodrug

JP 2004-511462 A 2004.4.15
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may be a sugar derlvative or other glycoside conjugate, or may ba an aminc acid

ester derlvative.

Synthesis

Several methads for the chemical synthasis of compounds of the present
invention are described herain. Thase methads may be medified and/or adapted
in known ways in order to facilitate the synthesis of additional compoeunds within

the scope of the present invantion.

The compounds of the present invention may be prepared, for example, by the
methods dascribed hersin, or by adapting these or other well known methods in
waell known ways.

In one method, an arylaldehyde is reacted with oleum to form a sulfonyl-
arylaldehyde product. The aldehyde group is then reaclsd with a phosphono
ester, to form a pendant carboxylic acid ester, The sulfonyl group is then reacted
with 8OC!; to form 2 sulfonyl halide group. The product is then reacled with an
amine (2.g., an aryl amine) to Jorm the corresponding sulfenamide. The
carboxylle acid ester is then deprotected by reaction with base, and subsequently
converted to an acyl hatide. The acyl halide is reacted with hydroxylaming to form

the corresponding carbamic acid.

Cne example of this approach is llustrated below, in Scheme 1, wherein the
reaction condiions are as follows: (i) H;S04 + 303, 30°C at mixing, mixing 40°C
far 10 hours, mixing at rcom temperature overnight, add cold HeO, add CaGOs;
(i) KzC O3, (Me0)P(=0)CHCOOMa, HzO, room temperature, 30 min.; {iii) thionyl
chloride, benzene, OMF, reflux, one hour; (iv} aniline, pyridine, DCM, 50°C,

1 hour; {v) NaCH, MaOH; (vi} oxaly) chloride, DMF, DCM, 40°C, 1 hour;

(vii} hydroxylamine hydrochloride and NaHCQa in THF, room temperature, 1 hour.

JP 2004-511462 A 2004.4.15
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Scheme 1
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By using amines instead of aniline, the correspending products may be cbtalned.
The use of aniline, 4-methoxyaniling, 4-methylaniline, 4-bromoaniline,
4-chioroaniline, 4-benzylamine, and 4-phenethyamine, among others, is described
in the Examples below.

In another method, a suitable amino acid (2.g., a-amine acid) having a protected
carboxylic acid (e.g., as an ester} and an unproiected amino group is reacted with
a sulfonyl chloride compound {e.g., RSC.Cl} to give the corresponding
suffonamide having a protested carboxylic acid. The protected carboxylic acid is
then deprotected using base te give the free carboxylic acid, which is then reacted

2004-511462
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wilh, for example, hydroxylamine 2-chlorotrity! resin followad by acid {e.g.,

frifluoroacetic asid), to give the desired carbamic acid.

One example of this approach is illustrated below, in Scheme 2, whergin the

& reaciion conditions are as follows: (i) RSOuCl, pyriding, DCM, room temperature,
12 hours; {i} 1 M LIOH or 1 M NaOH, dicxane, raom temperature, 3-48 heurs; (i}
hydroxylamine 2-chlorotrity) resin, HOAL, HATU, DIPEA, DCM, room temperatura,
16 hours; and (iv) TFA/DCM (5:95, viv), room iemperature, 1.5 hours,

10 Scheme 2

Bro” —lL+
HHSOR
(i) L@
— NHSO,R

(i) and (iv) HO‘H o
- 1 NHSC,R

Additional methods for the synihasis of compounds of the present invention are
iliustrated below and are exemplified in the examples below.
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Scheme 5
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Uses

The presentinvention provides active compounds which are capable of inhibiting
HDAC (for exampla, inhibiting HDAC activity, inhibiting formation of HDAC
complexes, inhibiling activity of RDAC complexes), as well as methods of
inhibiting HDAC activity, comprising contacting a cell with an effective amount of
an active compound, whether i vitro or in wivo.
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The term "active," as used herain, pertains to compounds which are capable of
inhlbiting HOAC activity, and specifically includes both compounds with intringic
activity (drugs) as well as prodrugs of such compounds, which prodrugs may
themselves exhibit litile or ne Intrinsic activity.

One of ordinary skili in the art is readily 2ble {o determine whether or not a
candidate compound Is active, that is, capable of inhibiting BDAC aclivity. For
example, assays which may conveniently be used to assess the inhibition offered
by a parficular compound are daseribad in the examples below.

For example, a sample of cells (e.g.. from a tumour) may be grown in vitro and a
candidate compound brought into centact with the cells, and the effect of the
compound on those cells phserved. As examples of "effect," the momhological
status of the cells may be determined {e.q., alive or dead), or the exgression
levels of genes regulated by HDAC. Where the candidate compound is found to
exert an influence on the cells, this may be used as a prognostic or diagnostic
marker of the efficacy of the compound In methods of trealing a patient carrying
cells of the same type (e.9.. the tumour or a tumour of the same celtular type).

In one aspect, the present invention provides antiproliferative agents. The term
"antiproliferative agent” as used herein, pertains to a compound which treats a
proliferative condition {i.e., @ compound which is useful n the treatment of a

profiferative condition).

Tha terms "cell proliferation,” "proliferative condition,” "proliferative disorder,” and
"proliferative disease," are used interchangeably herein and pertain to an
unwanted cr uncontrolled cellular profiferation of excessive or abmormal cells
which is undesired, such as, neoplastic or hyperplastic growth, whether in vitro or
in vive, Examples of prollierative conditions include, but are not imited to,
pre-malignant and malignant cellular proliferation, inciuding but not limited to,
malignant neoplasms and tumours, cancers, leukemias, pscriasis, bone diseases,
fibmproliferative disorders (e.g., of conneclive tissues), and atheresclerosis. Any
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type of cell may be treated, including but not limited to, lung, colon, breast,

ovarian, prostate, liver, pancreas, brain, and skin,

Antiproliferative compounds of the present invention have application in the
treatment of cancer, and so the present invention further provides anticancer
agents. The term "anticancer agent” as used herein, pertains to a compound
which treats a cancer (i.e., a compound which is useful In the freatment of a
cancer). The ant-cancer effect may arise through one or mere mechanisms,
including but not limited to, the regulation of cell proliferation, the inhibition of
angiogenesis (the formation of new blood vessels), the inhibitlon of metastasis
(the spread of a tumour from its origin), the inhibition of invasion (the spread of
tumour cells into neighbouring normal structures), or the promotion of apaptosis
(programmed cell death).

The compourds of the present invention may also be used in the reatment of
conditions which zre known to be mediated by BDAC, or which are known to be
treated by HDAC inhibifors (such as, &.9., trichestatin A). Examples of such
conditions include, but are not limtied to, the following:

Cancer {see, e.g., Vigushin et al., 2001).
Psorlasis (see, s.9.. lavarone et al., 1899).

Fibroproliferative disorders (e.g., liver fiorosis) (see, <.9., Niki et al., 1999; Comeil
et al., 1998).

Smooth muscle proliferative disorder (e.g., atherosclerasis, restencsis (see, .g.,
Kimura ef al., 1994).

Neurodegenalive diseases {e.g., Alzheimer's, Parkinson's, Huntinglon's chorea,
amyotropic lateral sclerasis, spino-cerebsllar degenerafion} (ses, &.g., Kuusisto et
al., 2001).
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Inflammatory disease (8.g., osteoarthritis, rheumatoid arthritis) (see, e.g.,
Dangond et al., 1998; Takshashi st al., 1996).

Diseases involving angiogenesis (e.g., cancer, rheumatoid arthritis, psoriasis,
diabetic retinopathy) (see, e.g., Kim et al., 2001).

Haematopoistic disorders {0.9., anasmia, sickle cell anaemia, thalassasimia)
(see, 8.9., McCaffray et al., 1897).

Fungal infection {see, e.g., Bernstein et al., 2000; Tsuji st al., 1976),

Parasitic infection (e.g., malaria, trypanosomiasis, helminthiasis, protozoal

infections (see, 6.9., Andrews et al., 2000).
Bacterial infection (see, 8.g., Cnishi et al., 1996).
Viral infection (see, &.g., Chang et al,, 2000}.

Condilions treatable by immune modulation (e.g., multiple sclerosis, autoimmune
diabetes, lupus, atopic dermatilis, allergies, asthma, allergic rhinitis, inflamntatory
bowe! diseass; and for improving grafiing of transplants) (see, e.g., Dangond et
&l., 1998; Takahashi et al., 1396).

The invention further provides active compounds for use in a method of treatment
of the human or animal body. Such a methad may comprise administering to
such a subject a therapeutically-effective amcunt of an active compeund,
preferably in the form of a pharmaceutical composition.

‘The tarm "freatment,” as used herain in the context of treating a condition,
pertains generally to treatmeni and therapy, whether of a human or an animal
{e.g., in veterinary applications), in which some desired therapeutic effect is
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achieved, for example, the inhibition of the prograse of the condition, and includaes
a reduction in the rate of progress, a haltin the rate of progress, amelicraticn of
the condition, and cure of the condition. Treatment as a prophylactic measure is
also included.

The term "therapeutically-effective amount,” as used herain, pertalns to that
amacunt of an active corpound, or a material, composifion or dosage from
comprising an active compound, which is effective for producing some desired
therapeutic effect, cornmensurale with a reasonable benefitrisk ratio.

The term "treaiment” includes combination treatments and therapies, in which two
or more freatments or therapies are combined, for example, sequentially or
simultanaously. Examples of treatments and therapies include, but are not limited
to, chemotherapy (the administration of active agants, including, e.g., drugs,
antibodies {e.g., as in immunatherapy), prodrugs {e.g., as in photodynamic
therapy, GDEPT, ADEPT, elc.); surgery; radiation therapy, and gena therapy.

The invention further provides the use of an active compound for the manufacture
of a medicament, for example, for the traatment of a proliferative condition, as

discussed atove.

The invention further pravides the use of an active compound for the manufacture
of a medicament, for example, for the treatment of conditions which are known io
be mediated by HDAG, or which are known to be treated by HDAC inhibiiors
(such as, e.g., trichostatin A}, as discussed above,

The invention further pravides a method for inhibiting H2AC in a cell comprising
said cell with an effective amount of an active compound.

The invention further provides a method of treatment of the human or ardmal
body, the method comprising administering to a subject in need of {reatment a
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therapeutically-effective amount of an active compound, preferably in the farm of
a pharmaceutical compositicn.

Active compounds may also be used, as described above, in combination
therapies, that is, in conjunction with other agents, for example, cytctoxic agents.

Active compounds may also be used as part of an in vifro assay, for example, in
crder to determine whether a candidale host is likely to benefit from treatment with
the compound In question.

Active compounds may also be used as a standard, for axample, in an assay, in
order to identify other active compounds, cther antiproliferative agents, #ic,

The compounds of the present invention may alsc be used in methods of
improving protein production by cultursd cells (see, e.g., Furukawa et al., 1898).

Routes of Administration

The active compound or pharmacsutical composition comprising the active
cempeound may be administered to a subject by any convenient route of
administration, whether systemically/ peripherally or topically (i.e., at the site of
desired action).

Routes of administration include, but are not limited 1o, oral (2.g, by ingestion};
buceal; sublingual; transdermal (including, e.g., by a patch, plaster, etc.);
transmucosal {including, e.g., by a patch, plaster, ete.); intranasal {e.g., by nasal
spray); ocular {e.g., by eyedrops); pulmonary (e.g., by inhalation or insufftation
therapy using, £.9., via an aerosol, 2.q., through the mouth or nase); rectal (e.g.,
by supposiiory or enema); vaginal (e.g., by passary); parenteral, for example, by
injection, including subcutaneous, infradermal, intramuscufar, intravenaus,
intraarterial, intracardiac, intrathecal, intraspinal, infracapsular, subcapsular,
intraorbital, intraperitoneal, intratracheal, subcuticular, infraarticular, subarachnaid,
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and intrasternal;, by imptant of & depot or reservoir, for exampla, subcutanscusly

or intramuscularly.

The Subject

The subject may be a prokaryote (e.g., bacteria) or a sukaryote (e.g., protoctista,
fungi, glants, animals).

The subject may be a protoctista, an alga, or a protozoan.

The subject may be a plant, an angiosperm, a dicotyleden, a monocotyiedon, a
gymnosperm, a conifer, a ginkgo, a cycad, a fern, a horsetail, a clubmoss, a

liverwor, or a moss.
The subject may be an animal.

The subject may be a chordate, an invertetrate, an echinoderm {e.g., starfish, sea
urchins, brittlestars}), an arthropod, an annelid (segmented worms) {e.g.,
earthworms, lugworms, leeches), a mollusk (cephalopods (e.g., squids, actopi),
pelecypods {e.g., aysters, mussels, clams), gasiropods (e.g., snails, slugs)), @
nematode (round worms), a platyhelminthes (latworms) {e.g., planarians, flukes,
tapeworms), a cnidaria (.g., jelly fish, sea anemenes, corals), or a porifera (e.9.,
spongas).

The subject may be an arthroped, an insect (e.g., beetles, butterfiles, moths), a
chilopoda {centipedes), a diplopoda {millipedes), a crustacean (e.q., shrimps,
crabs, lobsters), or an arachnid (e.g., spiders, scorpions, mites),

The subject may be a chordate, & vertebrate, a mammal, a bird, a reptile (e.g.,
snakes, lizards, crocodiles), an amphibian (e.g., frogs, toads), a bony fish (8.g.,
saimon, plaice, eel, lungfish), a cartilaginous fish (e.g., sharks, rays), or a jawless
fish {e.g., lampreys, hagfish).
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The subject may be a mammal, & placental mammal, a marsupial {g.9., kangaroo,
wombat}, a manotreme (e.g., duckbilled platypus), a rodent (e.g., a guinea pig, a
hamster, a rat, a mouse), murine (e.g., a mouse), a lagomorph {e.q,, a rabbit},
avian (e.g., a bird), canine (e.g.. a deg), feline (e.¢., a cat), equine (e.g., a horse),
porcing (.., 2 pig), ovine (2.g., a sheep), bovine (e.g., & cow), a primate, simian
(e.g., a menkey or ape), a monkey (e.g., marmoset, baboon), an ape (e.g., gerilla,

chimpanzeg, crangutang, gibbon), or a human.

Furthermore, the subject may be any of its forms of development, for example, a
spore, a seed, an egq, a larva, & pupa, of a fosafus.

In one preferred embodiment, the subject is a human.,
Formulations

While it is passible for the adlive ingredient to be administered alane, itis
preferable fo present it as a pharmaceutical composition (e.g., formulation)
comprising at least one active ingradient, as defined above, togsether with ane or
more pharmacsutically scceptable carriers, excipients, buffers, adjuvants,
stabilisers, or other materials well known fo those skilled in the art and optionally
other therapeutic agents.

Thus, the present invention further provides pharmacseutical compositions, as
defined above, and mathods of making a pharmaceutical composition comprising
admixing at least one active Ingredient, as defined above, together with one or
more pharmaceutically acceptable carriers, excipients, buffers, adjuvants,
slabilisers, or other malerials, as described hergin.

The term “pharmacsutically acceptable” as used herein pariains to compounds,
materials, compositions, and/or dosage forms which are, within the scope of

scund medics! judgement, suitable for use in contact with the lissues of a subject
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{e.g., human) without excessive toxiclly, irritation, allergic response, or other
problem or complication, commensurate with a reasonable benefitrisk ratic. Each
carrier, excipient, efc. must also be "acceptable” in the sense of being compatible
with the other ingredients of the formulation.

The formulations may conveniently be prasented in unit dosage form and may be
prapared by any mefhods well known in the arl of pharmacy. Such methods
include the step of bringing info association the active ingredient with the carrier
which constitutes one or more accessory ingredients. In general, the formulations
&re prepared by uniformly and intimately bringing into association the active
ingredient with ligui¢ carriers or finely divided solid carriers or both, and then if
necessary shaping the product.

Formulations may be in the form of liquids, sotutlons, suspensions, emuisions,
tabiets, losenges, granules, powders, capsules, cachets, pills, ampoles,
suppositories, pessaries, ointments, gels, pastes, creams, sprays, foams, lofions,

oils, boluses, eleciuaries, or aerosols.

Formulations suitable for orai administration (e.g., by ingastion) may be presented
as discrete units such as capsules, cachets or fabiets, each containing a
predetermined amount of the active ingredient; as a powder or granules; as a
selution or suspension in an aguecus of non-aquecus liquid; or as an oiHn-water
liquid emulsion or a water-in-oil liquid emulsion; as & bolus; as an electuary; or as
a paste.

A tablet may be made by compression or moulding, optionaily with one or more
aceessory ingradients. Compressed tablets may be prepared by compressing in a
suifable machine the active ingredient in a free-flowing form such as a powder or
granules, oplionally mixed with a binder (e.g., povidone, gelatin,
hydraxypropylmethy! cellulosa), lubricant, inert diluent, preservative, disintegrant
(e.g., sodium starch glycolate, cross-linked povidone, cross-linked sodium
carbaxymethyl cellulose), surface-active or dispersing agent. Moulded tablats
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may be made by moulding in a suitable machine a mixture of the powdered
compound moistenad with an inert fiquid diluent, The tablets may aptionally be
coated or scored and may be formulated so as ie provide slow or contrelled
release of the aclive ingredient therein using, for example, hydroxyprapylmethyt
cellulose in varying proportions to provide the desired release profile. Tablets
may oplionally be provided with an enteric coating, to provige release in parts of
the gut other than the stomach.

Formulations suitable for topical administration (e.q., {ransdermal, intranasal,
ocular, buczal, and sublingual) may be formulated as an ointment, cream,
suepension, lotion, powdsr, sclution, paste, gel, spray, asrosol, or oil.
Alternatively, a formuiation may comprise a patch or a dressing such as a
bandage or adhesive plaster impregnated with active ingredients and optionally
one ar more excipients or dituents,

Formulations suitable for tepical adminisiration in the mouth inclugde losenges
comprising the active ingredient in a flavored basis, usually sucrose and acacia or
fragacanth; pastilles comprising the active ingredient in an inert basis such as
gelatin and glycerin, or sucrose and acacia; and mouthwashes comprising the
aclive ingredient in a suitable iiquid carrier.

Foamulations suitable for topical administration to the aye also include aye drops
wherein the active ingredient is dissolved or suspended in a suitable carrier,
especially an aqueous solvent for the active ingredient.

Fomulations suitable for nasal administration, wherein the camrier is a solid,
include a coarse powder having a partlcle size, for example, in the range of ebout
20 to about 500 microns which is administered in the manner in which snuff is
taken, i.e., by rapid inhalation through the nasal passage from a cantainer of the
powder held close up to the nose. Suitable formulations whersin the carrier is a
liquid for adminisiration as, for example, nasal spray, nasal drops, or by aerosol
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administration by nebuliser, include agquacus or oily solutions of the active
ingredient.

Formulations suitable for topica)l administration via the skin include ointrnents,
creams, and emulsions. When formulated in an ciniment, the active ingredient
may optionally be employed with either a paraffinic or a2 water-miscibie pintment
hase. Alternatively, the active ingredients may be formulated in & cream with an
oiHin-water cream base. If desired, the aqueous phase of the cream base may
include, for example, at least about 30% whv of a palyhydric alcohol, i.e., an
alcohol having two or more hydroxy! graups such as propylens glycol, butane-1,3-
dial, marnitol, sorbitol, glyeeral and polyeihylene glycol and mixiures thereof. The
topieal formulations may desirably include a compound which enhances
absorption or penatration of the active ingredient through the skin or other
affected areas. Examples of such dermal penetration enhancers inciude

dimethylsulfoxide and related anajoguss.

When formulsted as a topical emulsion, the cily phase may optienally comprise
merely an emulsifier (ptherwise known as an emulgent), or it may comprises a
mixture of at least one emulsifier with a fat or an oil or with boih a fat and an oil.
Freferably, a hydrophilic emulsifier is inciuded fogether with a lipophilic emulsifier
which acls as a stabiliser, It is also preferred te include both an oil and a fat.
Together, the emulsifier(s) with or without stabiliser(s) make up the so-called
emulsifying wax, and the wax together with the oll and/or fal make up the so-
called emulsifying ointment base which forms the olly dispersed phase of the
cream formulations.

Suitable emuigents and emulsion stabillsers include Tween 60, Span 80,
cefostearyl alechol, myrstyl alcohal, glyceryl mongstearaie and sodium laury!
suate. The choice of suitable oils or fats for the formulsiion is based on
achieving the desired cosmatic properties, since the solubility of the aclive
compound in mos cils likely to be used in pharmaceutical emuision formulations
may he very low. Thus the cream should prefarably be a non-greasy, non-
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staining and washable product with suitable consistency to avoid leakage fram
tubes or other containers. Stralght or branched chain, mone- or dibasic alkyl
esiers such as di-lsoadipate, isccelyl stearate, propylene giycol diester of coconut
fatty acids, isopropyl myristate, dacyl oleale, Isopropyl palmitate, butyl staarate, 2-
ethylhexyl palmitate or a blend of branched chain esters known as Crodamal CAP
may be used, the Iast three being preforred esters. These may be used alpne or
in combination depending on the properties required. Alternatively, high melting
point lipids such as white soft paraffin andfor liquid paraffin or other mineral oils
tan be used.

Fermulations suitable for rectal administration may be presented as a suppository
with a suitable base comprising, for example, cotoa butler or a salicylate.

Fermulations suitable for vaginal adminisiration may be presented as pessaries,
tampons, creams, gels, pastes, foams or spray formulations containing in addition
to the active ingradient, such carriers as are known in the art to be appropriate.

Formulations suitable for parenteral administration {e.g., by injection, including
cutanaous, subculaneous, intrarmuscular, intraveneus and intradermal), include
agueous and non-agueous isctehic, pyrogen-fres, sterlla injection solutions which
may contain anii-oxidants, buffers, preservatives, stabilisers, bacteriostats and
solutes which render the formulation isofonic with the blood of the intended
racipient; and aqueous and non-agueous sterfie suspensions which may include
suspending agents and fhickening agents, and liposomes or other
microparticulate systems which are designed to target the compound o bload
companents or one or mare organs. Examples of suitable isotonic vehicles for
use in such formulations inciude Sodtum Chloride Injaction, Ringer's Sclution, or
Lactated Ringer's Injection, Typically, the concentration of the active ingredient in
the salution is from about 1 ng/ml fo about 10 pg/mi, for example from about 10
ngfml te about 1 pgiml. The formulations may be presanted in unii-ciose or multi-
dose sealed coniainers, for example, ampoulss and vials, and may be stored in a
freese-dried (lyophilised) condition requiring only the addition of the starile liguid
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carrier, for example water for injections, immediately prior ta use.
Extermporanscus injeclioh sclutions and suspensions may be prepared frem
sterile powders, granules, and tablets. Formulations may be in the form of
lippsomes or other micropariiculate systems which are designed to target the

active compound to blood components or one or more crgans.
Dosage

It will be appreciated that appropriate dosages of the active compounds, and
compesitions comprising the active cnmpnunds' can vary from patient to patient.
Determining the optimal dosage wil generally invotve the balancing of the level of
therapeutic bansfit against any risk or deleterious side effects of the treatments of
the preseniinvention. The selectad dosage leval will depend on a variety of
factors including, but not limited to, the activily of the pariicular compound, the
route of administration, the time of administration, the rate of excretion of the
compound, the duration of the treatment, cther drugs, compounds, andfor
matetials used in combination, and the age, sex, weight, conditicn, general health,
and prior medical history of the patient. The amount of compound and route of
administration will ultimately be at the discrefion of the physician, aithough
genarally the dosage will be to achieve local concenirations at the site of action

which achieve the desired sffect.

Adrrinistration i vive can be effected in one dose, continuously or intermittently
throughout the course of freatment. Methods of determining the most effective
means and desage of adminisiration are well known to those of skill in the art and
will vary with the formulation used for therapy, the purpose of the therapy, the
target cell being treated, and the subject being freated. Single or multiple
administrations can be catried aut with the dose level and pattern being selected
by the treating physician.

In general, a sultable dose of the active coempound is in the range of about 0.1 1o
about 250 my per kilogram body weight of the subject per day. Where the active
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ingredient is a salt, an ester, prodrug, or the like, the amount administered is
calculated on the basis the parent compound and 50 the actual welght to be used
is increased proportionately.

Kits

One aspect of the invention pertains to a kit comprising (a) the active ingredisnt,
preferably provided in a suitable container andfor with suitable packaging; and

(b) instructions for use, for example, wiitten instructions on how to administer the
active compound.

The written instructions may alsc include & list of indications for which the active
ingredient is a suitabla treatment.
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EXAMPLES

The following are examples are provided solely to illustrate the present invention
and are not intended to limit the scope of the invention, as described herein.

General

"H NMR spastra were recorded at ambient temperature with WH-90/DS or
Mercury 200 (Varian) spectrometers. The HPLCG measurements were performed
on a Gilsen Model 302 system equipped with a spectrophotormneter. Elemental
analyses were obtained with a Carlo Erba EA 1108 instrument. Melting points
were measlred on a *Boétius” or “Fisher' micro meHing point apparatus and are
uncorrected. Silicage!, 0.035-0.070 mm, (Acros) was employed for column
chromatography, All the solvents were purified before use by routine techniques.
To isolate reaction products, the solvents were removed by evaporation using a

vacuum retary evaporator, the water bath femperature not exceeding 40°C.

Various reagents were purchased from Sigma-Aldrich (The Old Brickyard, New
Road, Gillingham, Daorset, UK), Acros Organics (Janssens Pharmaceuticalaan 3A,
2440 Gesl, Belgium), Lancaster Synthesis Ltd. (Eastgate, White Lund,
Maorecamba, Lancashira, LA3 3DY, UK), and Maybridge plc (Trevilleit, Tingagel,
Cornwall, PL34 OHW, LK),

Example 1
3-Formylbenzenesulfonic acid, scdium salt (1}

0,
h H
Nag™ ™
A07 Y,

Oleum {5 mi) was placed in a reaction vesse! and benzaldetyde (2.00 g, 18.84
mmol} was slowly added not exceeding the temperature of the reaction mixiure
more than 30°C. The ohtained solution was stirred at 40°C for ten hours and at
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ambient temperature cvernight. The reaction mixiure was poured into ice and
extracted with ethyl acetata, The aquecus phase was treated whh CaCO; until the
syolution of CO; ceased (pH~6-T), then the precipitated CaS0, was filtered off
and washet with water, The fillrate was treated with Na,COQj; untll the pH of the
reacticn medium increased to pH 8, obtained CaCQO; was filtered off and water
solution was evaporated in vacuum. The residue was washed with methanaol, the
washings were evaporated and the residus was dried in desiccator over PoOs
affording the title compoundt (2.00 g, 51%). 'TH NMR {D40), 5: 7.56-8.40 (4H, m);
10.04 ppm (1H, s).

Example 2
3-(3-Sulfophenyljacrylic acid methyl ester, sodium salt {2)

0,
B # Oy
MNao ™ ©
(o]

o
Sadium sailt of 3-formylbenzenesulfanic acid (1) (1.00 g, 4.80 mmal), potassium
carbonate (1.32 ¢, 2.56 mmal), timethyl phosphonoacetate (1.05 g, 5.77 mmol}
and water (2 ml) were stirred at ambient temperature for 30 min., precipitated
solid was filtered and washed with methanol. The filtrate was evaporated and the
tifle compound (2) was obtained as a white solid (0.70 g, 55%). 'H NMR (DMSO-
ds, HMDSQ), 8. 3.68 (2H, 8); 6.51 (1H, d, J=16.0 Hz}, 7.30-7.88 (5H, m).

Example 3
3-(3-Chtorosuiforyiphenyl)acrylic acid methyl ester (3)

\y o,
o

Q
To the sodium salt of 3-{3-sulfophenyliacrylic acid methyl ester (2) (0.670 g, 2.63
mmol) benzene (2 ml), thiony! chloride (1.508 g, 0.9 mi, 12.67 mmol) and 3 drops
of dimethylformamide were added and the resultant suspension was stirred at

reflux for one hour. The reaction mixture was evaporated, the residue was
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dissolved in benzene (3 ml), fitered and the filtrate was evaporaled te give the
title compound (0.840 g, 97%).

Example 4
3-(3-Phenylsulfamoyiphenyljacrylic acid methyl ester (4a)

@\ %‘SQ\//\W e
%

s}
A solution of 3-{3-chiorosulfonylphenylacrylic acid methyl ester (3) (0.640 g, 2.45
mmel) in dichloromethane (2 ml) was added lo a mixture of aniline (0.465 g, 4.89
mmol) and pyridine (1 ml), and the resultant sofuiion was stirred at 50°C for one
hour. The reaction mixtura was evaporated and the residue was partittoned
hetwaen ethyl acetate and 10% HCI. The organic layer was washed successively
with water, saturated NaCl, and dried (N2:804). The solvent was remaoved and
the residus was chromatographed on sillea gel with chloroform-ethyl acetste (7:1,
viv) as eluent. The obtained product was washed with diethyl ether to give the tile
gompound {0.226 g, 29%). "H NMR (CDCl, HMDS0), 8: 3.72 (3H, s} 6.34 (1H, d,
J=16.0 Hz); 6.68 {1H, br s); 6.92-7.89 (10H, m).

Example 5
3-{3-Phenylsulfamoylphenyliacrylic acid (5a)

D3y

3-{3-Phenylsulfamoylphenyljacrylic acid methyl ester {(4a) (0.220 g, 0.69 mmol}
was dissoived in methanol (3 ml), 1N NaOH (2.08 mi, 2.08 mmol} was added and
the resultant solution was stired at ambient temperature overnight. The reaction
mixture was partitioned between ethyl acetate and water. The agueous layer was
acidified with 10% HC! and stirred for 30 min. The precipitated solid was filtered,
washed with water and dried in desiccator over P;05 to give the tifle compound as
2 white sclld (0.173 g, 82%).
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Example 8
3-{3-Phenyisulfamoylphenylacryloyi chioride {(8a}

ST

To a suspension of 3-(3-phenylsulfamoylphenyl)acryiic acid (5a) (0.173 g, 0.57
mmal) In dichioromethane (2.3 mi) oxalyl chloride (€.17 ml, 1.95 mmol) and one
drop of dimethylformamide were added. The reaction mixture was stirred at 40°C
for one heur and concentrated under reduced pressure to give cruds title
compound (0.185 g).

Example 7
N-Hydroxy-3-(3-phenylsulfamaylphenyijacrylamide (7a) (PX105684)

g i
5
©\ 5 7 “oH
)

To a suspension of hydroxylamine hydrochloride (0.200 g, 2.87 mmaol} in
tetrahydrofuran (3.5 ml) a saturated NaHCO; solution (2.5 ml) was added and the
resultant mixture was stirred at ambiant tempsrature for 10 min. To the reaction
mixture a 3-(3-phenylsulfamoylphenyi)acryloy! chloride (6a) {0.785 g) solution in
tetrahydrofuran (2.3 ml) was added and sfirred at ambient temperature for one
hour. The reaction mixture was partitioned between ethyl acetate and 2N HCI,
The organic layer was washed successively with water and saturated NaCl, the
solven was removed and the residue was washed with acetonitrile and diethyl
ethar.

The fitle compound was obtained as a white solid (0.066 g, 36%), m.p. 172°C. H
NMR {DMSO-dg, HMDSO), &: 6.48 (1H, d, J=16.0 Hz); 7.18-8.05 {10H, m}); 9.16
(1H, brs); 10.34 (1H, s}; 10.85 ppm (1H, br s}, HPLC analysis on Symmetry Cg
column: impurities 4% (calumn size 3.9x150 mm; mobite phase acetonitrile - G.1M
phosphate buffer (pH 2.5), 40:60; sample conceniration 1mg/ml; flow rate 0.8 mlf
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min, detector UY 220 nm). Anal, Caled for CisHi4N2043, %: G 58.59, H 4.43, N
8.80. Found, %: C 56.28, H 4.44, N 8.56.

Example 8
3-[3-(Methylphenylsulfamoyi)pheny jacrylic acid methyl ester (db)

g /@‘\/\
8
Q\ ,\s\\ ™ cooms
M %
Me

A solution of 3-(3-chlorosulfonylphenyljacrylic acid methyl esler (3) {0.440 g, 1.68
mimel) in dichloromethane [2 ml) was added to a mixture of N-methyfaniline {0.364
g, 3.40 mmeol) and pyridine (0.5 ml), and the resultant solution was stired at 50°C
for one hour. The reaction mixture was evaporated and the residue was
partitioned between ethyl acetats and 10% HCI. The organic layer was washed
suctassively with water, saturated NaCl, and dried (N&azS04}. The solvent was
removed and the residue was chromatographed on silica gel with chioroform-gthyl
acetate (15:1, v/v) as sluent. The obtained product was washed with diethyl ether
to give the title compound (0,155 g, 28%). "H NMR (CDGls, HMDSO), & 3.12 {3H,
s} 3.74 (3H, s); 6.34 (1H, d, J=16,0 Hz}; 6.97-7.74 {10H, m).

Example 9
3-[3-(Methylphenylsulfamoyliphenyl]acrylic acld (Sh)

3
N
@ 5 #™cooH

o

Ms
3{3-{Methylphenylsulfamoyl)phenyi]acrylic acid methyl ester (4b) (0.150 g, 0.45
mmal) was suspended in methanol (2 ml}), 1 N NaOH solution (1.35 ml, 1.35
mimol) was added and the resultant solufion was stimed at ambient temperature
ovemight. The reactlon mixture was partitioned between ethyl acetate and water.
The agueous iayer was acidified with 10% HCI and exiracted with ethyl acetate.
The organlc layer was washed successively with water, saturated NaCi, and dried
(Naz80.). The solvent was removed to give the title compound (0.135 g, 94%).

JP 2004-511462 A 2004.4.15
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Example 10
3-[3-Methylphenylsulfamoyliphenyllacryloyl chlaride (6b)

o )
8 [alals]]

o

Me
To a suspension of 3-{3-(methylphenylsulfamovl)phenyl] acrylic acid (b} (0.135 g,
0.42 mmnl) in dichioromathans (2.3 mi) oxalyl chloride {0.17 ml, 1.95 mmol} and
ohe drop of dimethylformamide were added. The reaction mixiure was stirreg at
40°C for one hour and concenirated under reduced pressure to give crude title
sompound (0.142 g).

Example 11
N-Hydroxy-[3-(3-methylphenylsuffamaoyliphenyllacrylamide (7h) (PXT05685)

Te a suspansicn of hydroxylamins bydrochlonde (0.200 g, 2.87 mmol) in
tetrahydrofuran (3.6 mil} a salurated NaHCO; salution (2.5 ml) was added and the
resultant mixture was stirred at ambient tsmperature for 10 min. To the reaction
mixiure a 3 3I-{melhylphenylsulfamoyl)ghenyllacryloyi chlorids (6l (0.142 g)
solution in tatrahydrofuran (2.3 ml) was added and stirred at ambient tsmperature
for one howr. The reaction mixture was partifioned between ethyl acetate and 2N
HCI. The organic layer was washed successively with water and saturated Nacl,
the solvent was removed and the residue was washed with diethyl ether.

The title compound was obtained as a white solid (0.062 mg, 42%), m.p. 152°C.
"H NMR (DMSO-ds, HMDSG), & 3,16 (3H, s); 6.47 (1H, d, J=16.0 Hz); 7.03-7.96
(10H, m}; 9.00 (1H, br 5} 10.78 ppm (1H, br ), HPLC analysis on Symmetry Cyg
column: impurities 1.7% (column siza 3.9%150 mm; mobile phase acefonitrile -
0.1M phosphats buffer (pH 2.5), 40:60; sample concentration Tmg/ml; flow rate

JP 2004-511462 A 2004.4.15
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1.0 mif min; detector UV 220 nm). Anal, Caled for CysH1Mz04S, %: C 57.82, H
4.85, N 8.43. Found, %: C §7.82, H 4.83, N 8.35.

Example 12
5 3-[3-(4-Methoxyphenylsulfamayl)-phenyi}jacrylic acid methyl ester (4c)

Med o
v
\Q\ h:t # Py
%
N %

0
A solution of 3-(3-chlorosulfenylphenyl)acrylic acid methyi ester (3) (2.0g, 7.23
mmol} in dioxane (10 ml} was added to a mixture of A-methoxyaniline (0.82 g,
7.23 mmol) in dicxane {15 ml) and MaHCO; {1.2g, 14.5 mmal) in water (20 m,
10 and the rgsultant solution was stirred at room temperatura for che hour. The
reaction mixture was evaperated and the residus was partitioned between ethyl
acetate and 2N HCI. The organic fayer was washed successively with water,
saturated NaCl, and dried (Na:SQ4). The solvent was removed and the residue
was chromategraphed on silica gel with dichloromethane-ethyl acetate (20:1, viv)
15  as eluant. The obtained product was washed with diethy! ether to the title
compaund (2.0 g, 80%). "H NMR (DMSO-ds HMDS0), & 3.65 (3H, s); 3.74 (3H,
s); 6.85 (1H, d, J=16.0 Hz); B.72-7.20 (4H, m}); 7.56-8.18 {5H, m}; 2.96 {1H, br s).

Example 13
20 3-[3-{4-Methoxyphenylsulfamoyl)-phenyl)]-acrylic acld (B¢}

MeO o
To @ suspension of 3-[3-(4-mathoxyphenyisulfamoyl)-phenyl)-acrylic acid methyl
ester (4c) (1.0g. 2.88 mmal) in methancl (15 mlj TN NaOH solution (8.63 ml, 8 63
mmal) was added and the resultani mixture was stimed at ambient iemperature

25  overnight. The reaction mixture was partitioned between ethyl acetate and water.
The aqueous layer was acidified with 2N HCI selution and stirred for 30 min. The
precipitated solid was filterad, washed with waler and dried in desiccator over
P,05 1o give the tile compound as a white solid {0.95 g, 99%).

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

i0

18

20

25

(334)

WO 0130879 PUTHGRIIN4326

-128-

Example 14
3-[3-(4-methoxyphenylsulfamoyl}-phenyl)]-acryloyl chloride {(Gc)

Mas

\

To a suspension of 3-{3-(4-methexyphenylsulfamoyl)-phenyl)j-acrylic acid (5¢)
(0.95 g, 2.856 mmol) in dichloromethang {12.0 mi) oxalyl chioride (0.88 ml, 10.07
mmol} and one drop of dimethylformamide were added. The reaction mixture was
stirred at 40°C for one hour and concentrated under reduced pressure to give
crude title compound (1.07 g).

Example 15
N-Hydroxy-3-[3-(4-methoxyphenyisulfamoyl)-phenyl)]-acrylamice (Fe} {PX105844)

Me(: o
\©\ ,‘\s\\ # H‘OH
%
Te a suspension of hydrexylamine hydrochloride (0.99 g, 14.38 mmol} in
tetrahydrofuran (17.0 ml} a saturated NaHCO; solution {12.0 ml) was added and
the resultant mixture was stirred at ambient temperaiure for 10 min. To the
reaction mixture a solution af 3-[3-(4-methoxyphenylsulfamoyl}-phenyl}-acryloyl
chloride (6¢) (1.01 g) i tetrahydrofuran {12.0 mi) was added and the mixture was
stired at ambient ternperature for one hour. The reaction mixture was partitioned
between ethyl acetate and 2N HCI. The organic layer was washed successively
with water and saturated NaCl, then the sclvent was removed.

The residue was crysiallised from ethy! acetate-methanal affording the title
compound {0.77 g, 77%), m.p. 186°C. "H NMR (DMSO-dg, HMDSO), 5: 3.67 (s,
SH); 6.49 {d, J=16.0 Hz, 1H); 6.72-8.03 (m, H); &.14 (br s, 1H); 9.91 (5, 1H);
10.85 (br s, 1H). HPLG analysis on Symmetry Css colurnn: impurities 2.5%
{column 8izé 3.8x150 mm;, mohile phase acetonitrile - 0.1M phosphate buffer {(pH
2.8), 30:70; sample concentration §.25 mg/ml; flow rate 1.0 mlf min; detector UV
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220 nm). Anal. Caleti for CgMash2058, %: C 55.18, H 4.63, N 8.04, 5 8.20.
Found, %: C 55.07, H4.60, N7.04, §0.01.

Example 15
5 3-(3-p-Tolylsulfamoyl-phenyl}-acrylic acid methyl ester (4d)

A solution of 3-(3-chlorosulfenylphenyi)-acrylic acid methy! ester (3) (2.0g, 7.23
mmol) in dicxane (10 ml) was added ta a mixture of 4-methylaniline (.77 g, 7.23
mmal) in dioxane (20 mi} and NaMTO; (1.2g, 14.5 mmol) in water {20 ml}, and the

10 resultant solution was stirred at room temperature for one hour. The reaction
mixture was evapgrated and the residue was partitioned between ethvi acetate
and 2N HCI. The organic layer was washed successively with water, saturated
MNaCl, and drisd (NazS0,). The sclvent was ramoved and the residue was
chromatographed on silica gel with dichloromethane-ethyl acetate (20:1, viv) es

15  eluent. The obtained product was washed with diethyl ether fo give the {ile
compound (1.9 g, 79%). 'R NMR (DMSG-dg, HMDSO), &: 2.16 (3H, s); 3.69 (3H,
s); 6.65 (1H, d, J=16.0 Hz), 7.00 (4H, s); 7.46-8.11 (5H, m}; 10.14 {1H, brs).

Example 17
20 3-{3-p-Tolylsulfzimoyl-phenyl)-acrylic acid {5d)

be.
\Q Q\S e _OH
yY
a

To a suspension of 3-(3- p-tolylsulfamoyl-phenyl}-acrylic acid methy! ester (dd}
(0.89g, 2.70 mmaol} in methanol (12 ml) 1N NaDH sclutien (8.1 ml, §10 mmol)
was added and the resultant mixiure was gtimed at ambient temperature:

25  ovemight. The reaction mixture was partitoned between ethy) acetate and water.
The agueous layer was acidified with 2N HCI solution and stirred for 30 min. The
precipitated solid was fittered, washed with water and dried in desiceator over
P20s to give the title compound as a white solid (0.75 g, 87%).

JP 2004-511462 A 2004.4.15
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Example 18
3-[3-p-Tolylsulfamoyl-phenyl}-acryloyl chloride (6d}

e
':{\ = Cl
-3
N % [}

To a suspension of 3-(3-p-tolylsulfamoyi-phenyl}-acrylic acid (5d) (0.75 g, 2.36
mmol} in dichloromethane (10.0 ml) oxalyl chloride (0.62 ml, 7.08 mmol) and one
drop of dimethylformamide wera added. The reaction mixture was stired at 40°C
for one hour and concentrated under reduced pressure to give crude titie
compaund (0.79g).

Example 13
N-Hydroxy-3-(3-p-tolylsulfamoyl)-phenyl}-acrylamide (7d) (PX106508)

Ma, o
\Q\N’\\S‘b Mg
Te a suspension of hydrexylaming hydrachloride (0.82 g, 11.80 mmal}in
tetrahydrofuran (10.0 mi) a safurated NaHCO; selufion (12.0 ml) was added and
the resultant mixture was stirred at ambient temperature for 10 min, To the
raaction mixture a solution of 3-[3-p-tolylsulfarmayl)}-phanyl)-acryloyl chloride (6d)
{0.79 a) in tetrahydrofuran {(12.0 ml) was added and the mixture was stirred at
ambient temperature for one hour. The reaction mixture was parfitioned beiween
ethyl acetate and 2N HC|. The organic layer was washed successively with water
and saturated Nadi, and the solvent was removed.

The residue was crystallised from ethyl acetate giving the fitle compound {0.67 g,
85%), m.p. 200°C. "H NMR (DMSO-dg, HMDSO) &: 2.16 (s, 3H); 6.47 {d, 1H,

J=18.0 Hz), 6.88 (s, 4H); 7.20-7.68 (m, 5H); ©.08 (br 5, 1H); 10.09 (s, 1H}; 10.76
{br s, iH). HPLC analysis on Zorbax SB- C4g column: impurities 4% (column size
4.6x150 mm, mobile phase acatenitrile - 0,1% HzPO4, gradient from 40 to 100%;

sample concentration 0.6 mg/mi; flow rate 1.5 mIf min; detector UV 270 nm). Anal.
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Caled for GrgHhaMz04S, %: C 57.82, H 4.85, N 8,43, Found, %: G 57,81, H 4.93, N
8.16.

Example 20
5 2[3-{4-Bromo-phenylsulfamoyk-phenyl)-acrylic acid methyl ester {de}

Br
Q,
& G
\QH)S\ Fe e

® b
A solution of 3-(3-chlorosulfonylphenyl)-acrylic acid methyl ester (3) {1.85g, 6.50
mmol) in dioxane (10 m!} was added to a mixture of 4-bromeaniline (1.12 g, 6.50
mmol) in dioxane (20 ml) and NaHCOz (1.10g, 13.09 mmol) in water (15 mlj, and
10 the resultant solution was stirred at room temperature for one hour, The reaction
mixture was evaporated and the residue was partitioned between ethyl acetate
and 2N HC). The organic layer was washed successively with water, saturated
NaCl, and dried (NaxSQ.}. The solvent was removed and the residue was
chromatcgraphed on silica gel with dichloromethane-ethyl acetate (20:1, v/v) as
16 eluent. The obtained product was washed with diethyl ether to give the title
compound {1.62 g, 63 %). "H NMR (DMSQ-ds, HMDS(Q), &: 3.76 (3H, 5); 6.60
{1H, d, J=16.0 Hz); 6.98-7.23 {2H, m}; 7.32-8.07 (7H, m); 10.47 {1H,br s).

Example 21
20 3H(3-{4-Broma-phenylsulfamoyl-phenyl)]-acrylic acid {5e)

To a suspension of 3-[3-{4-bromo-phenylsulfameyl-phenyl)}-acrylic acid methyl
ester {4e) (0.80g, 2.02 mmoi) il methanc) {10 ml} TN NaOH solution (6.00 m,
6.00 rmmol) was added and the resultant mixture was sfirred at ambisnt

25 tempersture overmight. The reaction mixture was partitioned between ethyl
acetate and water. The agueous layer was acidified with 2N HCIl and stirced for 30
min. The precipitated sclid was filtered, washed with water and dried in desiceator
aver P;0s to give the fitle compound as & white solid (0.64 g, B4%).

JP 2004-511462 A 2004.4.15
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Example 22
3-[3-(4-Bromo-phenylsulfamayl-phenyi)]-acrylov chlaride (§e)

Br
£y e
/3\\
ﬁ 0 O

Ta a suspension of 3-[3-(4-bromo-phenylsulfaroyl-phenyl)l-acrylic acid (5e) (.64
g, 1.67 mmol} in dichloromethane (8.0 ml) oxalyl chloride {0.44 ml, 5.02 mmol)
and one drop of dimathylformamide were added, The reaction mixture was stirred
at 40°C for one hour and concentrated under reduced pressure to give crude lifle
compound {0.87 g).

Example 23
N-Hydroxy-3-{3-(4-bromo-phenylsulfamoyl)-phenyl)[-acrylamide (7e} (PX106503)

Br u
Q.
W
\Q\ hi> # ~GH

N
Tao a suspension of hydroxylamine hydrochleride {0.58 g, 8.35 mmal) in
tetrahydrofuran (8.0 ml) a saturated NaHCTO; solution (8.0 ml) was added and the
resultant mixture was stirred at ambient temperature for 10 min. To the reaction
mixture a 3-[3-(4-brome-phenyisutfamayl)-phenylil-acryloyl chloride (6e) (0.67 g}
solution in tetrahydrofuran {8.0 ml) was added and stirred at ambient tempsrature
for one hour. The reaction mixiure was pastitioned between ethyl acetaie and 2N
HOGL. The organic layer was washed successively wiih water and saturated NaCl,
and the solvent was removed.

The residue was crystallised from ethyi acetate giving the title compound (0.52 g,
78%), m.p. 204°C. 'K NMR (DMSQ-de, HMDSO), &: 6.49 (d, 1H, J=16.0 Hz); 7.05
(d, 2H, J=9.0 Hz); 7.34-7.88 {m, 7H); .08 (br s, 1H); 10.47 (s, 1H); 10.80 (br s,
1H). HPLC analysis on Zorbax SB- Cg column: impurities 5% {column size

4 6x150 mm; mobile phase acetonitrile - 0.1% HaPOy4, gradient from 40 to 100%;
sample conceniration 0.9 mgimt; flow rate 1.5 mif min; detactor UV 270 nm). Anal.

JP 2004-511462 A 2004.4.15
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Caled for CgHaBrNO4S, %: C 45.35, H 3.30, M 7.95. Found, %: C 45.73, H 3.33,
N 6.81.

Example 24
5 3-[3-{4-Chloro-phenyisulfamoyl-phenyl)]-acrylic acid methyl ester (4f)

cl
t :l )
3y a
\EJS = “Me

N I
A solution of 3-(3-chlorosulfonylphenyl} acrylic acid methyl ester (3) (1.10 g, 4.22
mimol) in diexane (10 ml) was added to 2 mixture of 4-chloroaniine (0.53 g, 4.22
mmeal) in dicxane (19 ml) and NaHCQ, {0.50g, 5.95 mmol) in water {10 ml}), and

10 the resuliant solution was stirred al room (emparature for one hour, The reaction
mixture was evaperated and the residue was partitiongd between ethyl acetate
and 2N HCI. The organic [ayer was washed successively with water, salurated
NaCl, and dried (Na:304). The solven{ was removed and the residue was
chromatagraphed on silica gel with dichloromethane-sthyl acetate (20:1, viv) as

15  eluent. The obtained product was washed with diethyl ether to give the title
compound (1.01 g, 71 %).

Exampte 35
3-[(3-{4-Chloro-phenylsulfamoyl-phenyl)l-acrylic acid (5f)

cl
\@\ g 2 OH
)
Al
Q

Te 5 suspension of 3-[3-(4-chloro-phenylsulfamoyi-phenyl)i-acrylic acid methy!
ester {4f} (0.77g, 2.12 mmol) in methane! (10 ml) 1N NaOH solution (8.57 ml, 6.57

mmol) was added and the resultant solution was stirred at ambient temperature

20

overnight. The reaction mixture was partitoned between ethy! acetate and waler.

25  The aquecus layer was acidified with 2N HO) and stirred for 30 min, The
precipiiated solid was filtered, washed with water and dried in desiocator over
P05 to give the title compound as a white solid (0.64 g, 86%).

JP 2004-511462 A 2004.4.15
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Exampls 26
3-[3-{4-Ghlara-phenylsulfamoyi-phenyll-acryioyl chioride (6f)

&l
% oG
3
IS

To a suspension of 3-[3-(4-chloro-phenylsulfamoyl-pheny)]-acryfic acid (5f) (0.64
g, 1.89 mmol} in dichloromethane (8.0 mi} oxalyi chloride (0.50 ml, 5.68 mmal)
and one drep of dimethytormamide were added. The reaction mixture was stirred
at 40°C for ane hour and concentrated under reduced pressure to give crude title

compound {0.65 g}

Example 27
N-Hydroxy-3-[3-{4-chlore-phenyisuifamoyl}-phenyli-acrylamide (Tf) (PX106510)

CI\@;‘S’O\/A( Lo

B 1
To a suspension of kydroxytamine hydrechioride (0.66 g, 9.45 mmaol) in
tetrahydrofuran (12.0 m!) a saturated NaHCO; selution (8.0 ml) was added and
the resultant mixiure was stirred at ambient temperature for 10 min, To the
reaction mixture a 3-[3-{4-chioro-phenyleulfamoyl}-phenyl)l-acryloyl shloride (8f)
(0.85 g) solution in tetrahydrofuran (8.0 mi) was added and the mixture was slirred
at amblent temperature for one hour. The reaction mixture was pariitioned
batween ethyl acetate and 2N HCI. The organic iayer was washed successively
with water and saturated MaCl, and the solvent was removed.

The residus was crystallised from acetonitrile giving the fifle compound (0.47 g, 75
%), m.p. 198°C. "H NMR (DMSQ-dg, HMDSQ}, 5: 6.49 (d, TH, J=16.0 Hz); 6.98-
8.05 (m, SH); 9.16 (brs, TH); 10.48 (s, 1H); 10.85 {s, TH}. HPLC analysis on
Zorbax SB- Cig colurmnn: impurities 5% (column size 4.6x150 mm; mobile phase
acetonitrile ~ 0.1% HyPO4, pradient from 30 to 100%,; sampie concentration 0.2
mafm!; flow tate 1.5 mifmin; detector UV 270 nm), Anal. Galed for CisHiaCiNa0, S,
%: C 51.07, H3.71, N 7.84, § 9.09. Found, %: C 50.96, H 3.62, N 7.76, 5 9.00.

JP 2004-511462 A 2004.4.15
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Example 28
3-{3-Benzylsulfamoyl-phenyi}-acryfic acid methyl ester (4a)

0 O

3 o.

,\S\\ & ] e
©/\N O ©

A solytion of 3-(3-chlcrosulfonylphenyl) acrylic acid methyi ester (3) (0.40g, 1.53
mmel}in dioxane (5.0 mi} was added to a mixiure of 4-benzylamine {0.17 ml, 1.53
mmol} in dioxane (1.0 ml) and NaHGQ; (0.26g, 3.06 mmal) in water (3.0 mi), and
the resuitant soiution was stliyed et room temperature for one hour. The reaction
mixturs was evaporated and the residue was partitioned betweaen ethy! acetate
and 2N HCI. The organic layer was washed successively with water, saturated
NacCt, and drled {(Na25Qu). The solvent was removed and the residue was
chromatographed on silica get with petroleum ether-efhyl acetate (2:1, v/v) as
eluent, The obtained product was washed with diethy! ether o give the fitle
compound {0.29 g, 57 %).

Example 22
3-(3-Benzylsulfamoyl-phenyl}-acrylic acid (5g)

2 e OH
@/\ Ry
)

O

To a suspension of 3-(3- benzyisulfamoyl-phenyl}-aceylic acid methyl ester (dg)
(0.29g, 0.87 mmel} in meihanol (4.5 mi) 1N NaOH solution {2.60 ml, 2.60 mmoi}
was added and the resuliant mixture was stirred at ambient temperature
overnight. The reaction mixture was partitioned between ethyl acetate and water.
The aqueous layer was acidified with 2N HCI solution and stirred for 30 min. The
precipitated solid was fitersd, washed with water and dried in desiteator over
P;0s to give the tite compound as a white solid {(0.22 g, 81%). H MR (DMSO-
dg, HMDSO), B: 4.05 [2H. d, J= 6.4 Hz); 6,60 {1H, d, J=18.0 Hz}; 7.27 (4H, 8),
7.52-8.09 (65, ); 8.20 (1, t, }=56.4 Hz); 12.58 (1H, brs).

JP 2004-511462 A 2004.4.15
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Example 30
3-(3-Benzylsulfamoyl-phenyl)-acryloyl chloride (Bg)

R P
5
kY
@ %

[s]

& Toasuspension of 3-{3-(benzylsulfamoyl-phenyl)-acrylic acid (5g) (0.16 g, 0.52

15

20

25

mmoal} in dichloromethane (2.0 mf} oxaly! chieride (0,16 ml, 1.72 mmol} and one
grop of dimethyiformamide were added. The reaction mixture was stirred at 40°C
for one hour and concentrated under reduced prassure to give crude title
compound (0.17 g).

Example 31
N-Hydroxy-3-(3-benzylsulfamoyl)-phenyl)-acrylamide (7g) (PX106511)

9
:\S\/Q\%\ﬂzn\on
g\ﬂ ©

Q

To a suspension of hydroxylamine hydrochloride (0.18 g, 2.60 mmal) in
tetrahydrofuran (3.0 mly a saluraied NaHCO; solution (2.5 ml) was added and the
resultant mixture was stirred at ambient temperature for 10 min. Te the reaction
mixture a 3-(3- benzylsulfamoyl}-phanyl)-acryloyi chloride (8g) (0.17 g) salution in
tetrahydrofuran (2.0 m!) was added and stirred at ambient temperature for one
haour. The reaction mixture was partitioned between ethy! acetate and 2N HCL The
organic layer was washed successively with water and saturated NaCl, and the
solvent was removed.

The residue was crystallised from ethyl acetate giving the title compeund {0.12 g,
68%), mp. 179°C. "H NMR {DMSO-dg, HMDSO), 5: 4.02 (d, 2H, J= 6.4 Hz); 6.53
(d, TH, J=16.0 Hz); 7.25 (s, 5H); 7.36-8.03 (m, 5H); B.20 (t, 1H, J= 6.4 Hz}; 9.12
{br s, TH); 10.80 (br s, 1H). BPLC analysis on Zorbax SB-Cya column: impurhies
5% {column size 4.6x150 rmm; mobile phase acetonitrile - 0,1% HzPO., gragdient

JP 2004-511462 A 2004.4.15
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from 30 to 100%; sample concentration 0.5 mg/mi; fiow rate 1.5 mimin; detector

UV 230 nm). Anal. Galed for CrahieMaCeS, %: C 57.82, H 4.85, N §.43, S 0.5,
Found, %: C 57.69,H4.82, N 8.14, 3 9.6.

Example 32
3-{3-Phensthylsuifamayl-phenyl}-acrylic acid methyl ester (4h)

G O,
,3\\ Ma
N s

<}
A solution of 3-(3-shiorosulfonyiphenyl)-acrylic acid methyl ester (3) (0.40g, 1.53
mimol} in dioxane (5.0 ml) was added to a mixture of 4-phensthylamine (0.19 mi,
1.63 mmol} in diexane (1.0 ml) and NaHCOs (0.26 g, 3.06 mmol) in water (3.0ml)
and the rasultant solufion was stirred at roorm temperature for one hour. The
treaction mixture was evaporaled and the residue was pariitioned between aihyl
acetate and 2N HCI. The organic layer was washed successively with water,
saturated NaCi, and dried {Na;SQ,}. The solvent was removed and the residus
was chiomatographed on silica gel with petroleum ether-ethyl acetate {2:1, viv) as
eluent. The obtained product was washed with disthyl ether to give the title
compound (0.43 g, 82 %). "H NMR (DMS0Q-dg, HMDS0), &: 2.69 (2H, m); 2.98
(2H, m); 372 (3H, 5); 6,72 (1H, d, J=18.0 Hz}; 7.05-7.43 (5H, mY; 7.54-8.14 (GH,
mj,

Exampls 33
3-(3-Phenethylsulfamayl-pheny(»acrylic acid (5h)

@\/\ O\\ = o
=y

Ta & suspension of 3-(3-phenethylsulfamoyi-phanyl}-acrylic acid methy! ester (4h}
(0.20g, ©.58 mmol) in methanol (3.0 mi) 1N NaQH solution (1.75 ml, 1.75 mmel)
was added and the resultant solution was stirred at ambient lemperature
overnight. The reaction mixture was partitioned beiween ethyl acetate and water.
The aqueous layer was acidified with 2N HGI solution and extracted with ethyl

JP 2004-511462 A 2004.4.15
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acetate. The organic layer was washed successively with water, saturated NaCl,
and dried (NazS04). The solvent was removed and the residue was washed with
ethar to give the title compound as a white solid (0.15 g, 77%).

Example 34
3-(3-Phenethylsulfamoyl-phenyl}-acryloyl chloride (Bh)

e
| g, = ol
T -5,
H Q s}

To a suspension of 3-{3-phenethylsulfamoyl-phenyl)-acrylic acid (5h) (0.15 g, ¢.45
mmol} in dichloromethane (2.0 mi) oxalyl chlorde (0.14 ml, 1.57 mmaot} and one
drop of dimethylformarmide were added. The reaction mixture was stirred at 40°C
for one hour and concentrated under reduced prassuce to give crude tifle
compound (0.16 g).

Example 35
N-Hydroxy-3-(3-phenethylsulfamaoyl-phenyl)-acrdamide (Th) (PX106512)

=
| %\SQ,WH\DH
i, H/

LS 1
To a suspension of hydroxylamine hydrochloride {0.96 g, 2.26 mmal) in
tetrahydrofuran £3.0 ml} a saturated NaHCO; solution (2.0 mi} was added and the
resultant mixture was stirred at ambient temperature for 4G min. To the reaciion
mixiure a 3-(3-phenethyisulfamayl)-phenyi}-acryloyl chloride (6h) (0.18 g) sclution
in tetrahydrofuran (2.0 mi) was added and stirred at ambient temperature for one
hour. The reaction mixture was partitioned between ethyl acetate and 2N HCI. The
organic layer was washed sucoessively with water and saturated NaCl, and the
solvent was removed.

The residue was crystaliised from dichloromethane-ether giving the title
compound {0.10 g, 66%), m.p. 114°C. TH NMR (DMSO-dg, HMDSQ), &: 2.67 {m,
2H); 3.00 {m, 2H); .55 (d, 1H, J=18.0 Hz); 7.00-8.05 (m, 11H); .12 (br 5, tHY,

JP 2004-511462 A 2004.4.15
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10.78 (brs, 1H). HPLC analysis on Zorbax SB-Cqg column: impuritiee 5% (column
aize 4.6:180 mm; mobile phase acetonitrile - 0.1% HaP Oy, gradient from 30 o
100%; sampla concentration 1.0 mg/ml; flow rate 1.5 mi/min; detector: UV 230
nm). Aral. Caled for CizHeN20.S, %: C 58.94, H 5.24, N 8.09, S 8.26. Found, %:;
G 58.81, H 5.16, M 8.00, 59.05.

Examplo 36
343-(3-Methoxy-phenylsuifamoyl)-phenyl]-acrylic acid methy! ester (4i)

A solution of 3-(3-chiorosulfonyiphenyl)-acrylic acid methyl ester (3) (0.4 g, 1.53
mmol) in dioxane (5 m!) was added to a mixiure of 3:methoxyphenylamine (£.189
g, 1.53 mmol) in dioxane {1 ml) and NaHCC; (025 g, 3.08 mmol) in water {3 ml),
and the resultant solution was stirred at room temperature unti! the complation of
the reaction (contro!l by TLC). The reaction mixture was evaperated and the
residue was partitioned between ethyl acetate and 2N HCI. The arganic layer was
washad successively with water, saturated NaCl, and dried {Na2504). The solvent
waa removed and the residue was chromatographed on silica gel with patroleum
sther-sthyl acetate (2:1, viv) as eluent. The obtained product was washed with
diethyl ether to give the title compound (D.44 g, 82%) as a whiie solid. "H NMR
(DMSO-ds, HMDSO), 8: 3.80 (3M, 5), 3.71 (3H, 8); 6.52-6.74 (3H, m}; 6.63 (1H, d,
J=16.0 Hz); 7.07 (1H, m); 7.43 -8.05 (5H, m); 10.27 ppm (1H, br s).

Exampie 37
3-[3-{3-Methoxy-phenyisulfamoyl}-phenylj-acrylic acid (51)

To a suspension of 3-[3-(3-methoxyphenyl-sulfamoyl)-phenyll-acrylic acid methy!
ester (4i) (0.42 g, 1.2 mmol) in methanol (5.5 mf) 1N NaCH selfution (3.6 ml, 3.6
mmo#) was added and the resuttant mixture was stirred at amhbient temperaiure
overnight. The reaction mixture was partitioned betwesn ethyl acetate and water.
The aqueous layer was acidified with 2M HC! sclution and stirred for 30 min, The
precipitated sclid was filtered, washed with water and dried in desicoator over
P20s. The fifle compound was obtained as 2 white solid (0.38 g, 95%). 'H NMR

JP 2004-511462 A 2004.4.15
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(DMSO-dg, HMDSO), 8 3.85 (3H, s); 6.40-6.78 (4H, m}); 7.18 (TH, m); 7.45-8.09
{5H, m); 10.32 {1H, br s).

Example 38
3-[3-(3-Methoxy-phenylsulfamoy!}-phenyij-acryloyl chloride (Gi)

To & suspension of 3{3-{3-methoxypheny-suifamayi-phanyll-acrylic acid (51)
{5.38 g, 1.14 mmal) in dichloromethane {4 mi} oxaly! chloride (0.3 mt, 3.43 mmol)
and one drop of dimethylformamide were added. The reaction mixture was stirred
at 40°C for one hour and concentrated under reduced pressure to give crude tile
sompound (0.40 g, 100%).

Example 39
N-Hydroxy-3-{3-(3-methoxy-phenylsulfamoyl)-phenyll-acryiamide (7i} (PX117712)

To a suspension of hydroxylamine fivdrochloride (2.32 g, 5.7 mmal} in
tetrahydrofuran {6 m{) a saturated NaHGOs selution (4.5 ml) was added and the
resultant mixture was stirred at ambient temperature for 70 min. Te the reacticn
mixture a solution of crude 3-[3-(3-methoxy-phenylsulfameyi}-pheny!]-acryloyl
chloride (61) (0.40 g) in tetrahydrofuran (4 ml) was added and the mixture was
stirred at ambient temperature for ons hour. The reaction mixture was partitioned
between ethyl acetate and 2N HCI. The organic layer was washed successively
with water and saturated NaCl, then the salvent was removed. The residue was
crystallised from ethyl acetate-acetonitile affording the title compound (0.15 g,
39%) as a lightly pink crystals. M.p, 137°C. H NMR (DMSO-dg, HMDSO} : 3.65
[3H, s); B.38-6.78 (4H, m}; 6.98-7.27 {1H, my; 7.34-8.03 (5H, m}; 9.14 (1H, br s);
10.30 (1R, 8); 10.83 {1H, br s). HPLC analysis on Symmetry Cs column: impurities
5% {column size 3.9x150 mm. mobile phase acetenitrile - 0, 1M phesphate buffer
{pH 2.5}, 40:60; sample cancentration 0.6 mg/ml, fow rate 1.2 mi min; detector

JP 2004-511462 A 2004.4.15
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UV 254 nm). Anal. Calod for GgHigN20sS containing 1 % of inorganic impurities,
%: C 54.67, H 4.50, N 8.08. Found, %: C 54.61, H 4.68, N 7.06.

Example 40
3{3-(Biphenyl-2-ylsulfamoyt)-phenyll-acrylic acid methyl estsr (4j)

Using an analogous method, the titke compound was obtained from 3-(3-
chlorosutfony!lphenylacrylic acid methyl ester (3) and Z-aminobiphenyl, as a white
solia, yield 48%, *H NMR (DMSO-ds, HMDS0), 5 3.65 {3H, s); 6.56 (1H, d,
J=16.0 Hz);, B6.83-8.02 (14H, m); .54 (1H, br s},

Exampls 41
3-(3-(Biphenyi-2-ylsulfamoy}-phenyl]-acrylic acid (5f)

Using an analogous methed, the title compound was obtained from 3-[3-(biphenyl-
2-visulfamoyl)-phenylj-acrylic acid methyl estef (4j} and sodium hydroxide, vield
29%. "H NMR (DMSC-ds, HMDSQ), &: 6.47 (11, d, J= 16,0 Hz}; 8,98 ~5.03 (14H,
m); 9.54 (TH, brs).

Example 42
3-[3-{Biphenyl-2-ylsulfamoy!)-phenyll-acryloyl chloride (6j)

Using an analogous method, the fitle compound was obtained from 3-[3-(hiphenyl-
2-ylsulfamoy()-phenyl]-acrylic acld (5) and oxatyl chlaride in a form of a crude
preduct, yield ca. 97%.

Example 43
3-[3-(Biphenyl-2-ylsulfamoyl)-phenyl]-N-hydroxy-acrylamide (7}) (PX117713)

JP 2004-511462 A 2004.4.15
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Using an analogous method, the tile compound was oblaired from 3-53-{biphenyl-
2-ylsulfamoyl}-phenyl}-acryloyl chloride {8j)and hydroxylamine hydrochlorids, yield
47%, foam. "H NMR (DMSO-c, HMDSOY, 3: 6.43 {1H, d, J=18.0 Hz); 6.94-7.85
{14H, m}; 5.07 (H, br s} 9.58 (1H, br s); 1C.78 (1H, br 5). HPLC analysis on
Symmietry Cy column: impurities 6.4% (column slze 3.9x150 mm; mobile phase
acetonitrile-0. 1M phosphate huffer, pH 2.6, 50:50; sample concentration 0.5
mgimi; flow rate 1.0 mifmin; detector UV 254 nm). Ana!. Calcd for CoyHraNaO4S w
0.5 Ha0, %: 62.52, H 4.75, N 6.04. Found, %: C §2.58, H 4.66, N 6.65.

Exampie 44
3-[3-(Biphenyl-4-ylsulfamoyi}-phenyll-acrylic acid methy) ester (4k)

Using an analogous methed, the tifle compound was obtained from 3-(3-
chlorosuffonyiphenyl}-zcnylic acid methyl ester (3) and 4-aminobipheny! as a white
soiid, yield 88%, 'H NMR (DMSO-ds, HMDSO), 8: 3.71 {3H, &): 6.67 {1H, d,
J=16.0 Hz), 7.07 —8.08 {14H, m}; 10.36 ppm (1H, br g).

Example 45
3-[2-(Biphenyl-d-ylsuifamoyl)-phenyl[-acrylic acid (5k)

Using an analogous method, the filie compound was obtained from 3-[3-(biphenyl-
4-ylsulfamoyl}-phenyl]-acrylic acid mathyl ester {4k) and sodium hydroxide, yield
§8%. 'H NMR (DMSO-ds, HMDSO}, &: 6.56 (1H, &, J= 18.0 Hz); 7.09-8.12 {14H,
m); 10.38 ppm (1H, br s).

Example 46
3-{3-(Biphenyl-4-yisulfamoyi)-phenyil-acryloy! chloride (6k)

Using an analogous method, the fitle compound was obtained from 3-[3-(bipheny!-
4-ylsulfamoyl}-phenyll-acrylic acid (5k) and oxalyl chloride in a form of a crude
product, yieid ca. 98%.

JP 2004-511462 A 2004.4.15
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Example 47
33-(Biphenyt-4-ylsuliamoyl}-phenyl]-M-hydroxy-acrylamide (Tk) (PX117715)

o LN
N;\S~‘ 7 ﬁ, o
DL ¢

Using an analogous method, the title compound was obtained from 3-[3-{biphenyi-
4-ylzulfameylFpheny/Facryloyl chloride (6k) and hydraxylaming hydrochtoride,
yield 78%, M.p. 188°C. H NMR (DMSO-ds, HMDSO), 5: 8.49 (1H, d, J= 16.0 Hz);
7.07-8.07 (14H, m); .08 {1H, br s); 10.35 (1H, br s); 10.80 (1H, brs). HPLC
analysis on Symmetry Cg column: impurities 2.2% (column size 3.9x150 mm;
mobile phase acetonitrile-0. 1M phosphate buffer, pH 2.5, 40:80; sample
concentration 0.5 mgfmi; flow rate 1.5 mifmin; detactor UV 254 nm). Anal. Calcd
for CarHigNa048 + 0.2 H 0, %: G 63.37, H4 .66, N 7.04. Found, %: C 6342 H
4.57, N 8.95.

Example 48
3-[3-(3-Bromo-phenytsulfameyt)-phenyl}-acrylic acid methy! ester (41)

Using an analogous methad, the title compound was obtained frer 2-{3-
chlorosulfonylphenyl}-acrylic acid maethyl ester (3) and 3-bromoaniling as a white
solid, yield 79%, "H NMR. (DMSO-ds, HMDSQ), 5: 3.73 (3K, 5); 6.65 (1H, 4,
J=16.0 Hz), 6.88-7.34 (48, m); 7.49 -8.07 (5H, m); 1C.52 ppm (1H, br 8).

Example 49
3-[3-(3-Bromo-phenylsulfamayl)}-phenyl]-acrylic acid (58}

Using an analogous method, the titte compound was obtained from 3-[3-(3-brormo-
phenylsulfamaoyl)}-phenyl]-acrylic acid methyl ester (41} and sodium hygroxide,
vield 85%.

JP 2004-511462 A 2004.4.15
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Example 50
3-[3-{3-Bromo-phanylsulfamoyl)}-phenyl]-acryloyl chloride (B1)

Using an analogous method, the tifle compound was abtained from 3-[3-{3-bromo-
phenylsuliamayl)-phenyl]-acrylic acid {51} and oxalyl chloride in a form of 2 crude
product, yield ca. 58%.

Example 51
3-[3+{3-Bromo-~phenylsulfamaeyi)}-phenyi}-N-hydroxy-acrylamide (71) (PX117734)

Using an analegous methad, the litle compound was obtained from 3-[3-(3-bromo-
phenylsulfamoyl}-phenyl}-acryloyl chioride (61) and hydroxylamine hydrochloride,
yield 24%. M.p. 135 .5-136.5°C. "H NMR (BMSO-dg, HMDS0), 3: 6.53 (1H, d,
J=15.6 Hz); 7.07-7.28 (4H, m}; 7.48 (1H, d, J=15.6 Hz); 7.60 {1H, t, J=7.6 Hz};
772{1H, d, J=7.6 He); 7.81 {1H, d, J=7.5 Hz); 7.94 (1H, s); 9.15 (1H, br s}; 10.60
{1H, br s} 10.84 (1H, br s). HPLE analysis on Symmetry Ca column: impuriliss
2.6% (column size 3,9x150 mm; mobile phase acetonitrile-0.1M phosphate buffar,
pH 2.5, 50:50; sample copcentration 0.5 mg/ml; flow rate 0.8 mi/mir; deteclor UY
220 nm). Anal. Calcd for CisiHiaBrNz04S, %: G 45.35, H 3.30, N 7.05. Found, C
45,38, H3.03, M 6.96.

Example 52
3-[3-{Indan-2-yisuifamoy!)-phenyl}-acrylic acid methy! ester (dm)

Using an analogeous mathod, the titte compound was cbtained from 3-{3-
chiprpsulfonyiphenyl-acrylic acid methyl ester (3) and 2-aminoindane
hydrachloride as & white solid, yield 80%, "H NMR (DMS0O-dg, HMDSO), & 2.65-
2.93 (4H, m); 3,71 (3H, 5% 3.93 {1H, m); 6.71 (1H, &, J=16.0 Kz); 7.0 (4H, );
749 -8.27 ppm (6H, m).
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Example 53
3-[3-{Indan-2-ylsulfamoyi}-phenyi]-acrylic acid {5m)

Using an analogous method, the title cormpound was obtained from 3-[3-(indan-2-
yisulfamayl}-phenyl]-acrylic acid methy! ester (4m) and sodium hydroxide, yieid
£6%.

Example 54
3-[3-{Indan-2-yisulfamoyi)-phenyl]-acryloyl chloride (6m)

Using an analogous method, the fitls compound was obtained from 3-[3-(indan-2-
ylsulfamoyl}-phenyi[-acrylic acid (5m) and oxalyl chigride in a form of a crude
product, vield ca. 98%.

Example 55
N-Hydroxy-3-[3-(indan-2-ylsulfamayl)-phenyl-acrylamide (7m) (PX117735)

Using an analogous methoed, the titie compound was obtained from 3-[3-{indan-2-
ylsulfamoyl)-phenyll-acryloyl chloride (6m) and hydroxylamine hydrochloride, yield
63%. M.p. 164°C (from acstonitite). 'H NMR (DMSQ-ds, HMDSO), & 2.72 (2H,
dd, J=15.8 and 7.0 Hz); 2.94 (2H, dd, /~15.8 and 7.4 Hz); 3.83-4.03 {1H, m); 6.59
(7H, d, J=15.9 Hz); 7.04-7 19 {4H, m}; 7.55 (1H, d, J=158.8 Hz); 7.66 (1H, 1, J=7.7
Hz); 7.84 {1H, d, J=7.2 Hz); 7.84 (1H, d, /=8.2 Hz); 8.02 (1H, s); 8.11 [1H, br 4,
J=6.6 Hz); 9.15 (1H, br 5); 10.84 (1H, br s} HPLC analysis on Symmatry Cy
column: impurities 1% {column size 3.9x150 mm; mohile phase acetonitrile-0.1M
phosphate buffer, pH 2.5, 45:55; sample concentration 0.5 mg/ml; flow rate 1.0
mifmin; detector UV 254 nm). Anal, Caled for CigHigNeQ48 » 0.25 B0, %: C
59.57, H5.14, N 7.72. Found C 58.51, R 5.01, N 7.54.

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

5

10

15

20

25

(352)

WO 0130879 PUTHGRIIN4326

- 147 -

Example 56
3-[3-{Benzhydryl-sulfamoyi }»phenyl]-acrylic acid methyl ester (4n)

Using an analogous method, the titte compound was cbtained from 3-(3-
chlorosulfonylpheny)-acrylic asid methyl ester (3) and aminodiphenylmethane as
a white solid, yield 73%, TH NMR (DMSO-ds, HMD¥S0), 5: 3.72 {3H, s); 5.60 {1H,
d, J=9.0 Hz); 6.52 (1H, d, J=16.0 Hz); 7.00 —7.83 (18H, m); 8.76 ppm {1H, d,
J=9.0 Hz),

Example 57
3-[3-(Benzhydryl-suifamoyl)-phenyl]-acrylic acid {Sn)

Using an analegous method, the titte compound was obtained from 3-[3-
{benzhydryl-sulfamoyl}-phenyl}acrylic acid methyl ester {4n) and sodivm
tydroxide, yield 78%. "H NMR (DMSO-dg, HMDSO), §: 5.60 {1H, d, J=9.0 Hz);
843 (1H, d, J= 16.0 Hz); .24 ~7.83 (15K, m); 8.80 ppm {1H, d, J=8.0 Hz).

Example 58
3-[3-(Benzhydryl-sulfamoyl}-phenyl}-acryloyl chloride (6n)

Using an anatagous method, the iitle compound was obtained from 3-[3-
(benzhydryi-sulfamoyl)-phenyl]-acrylic acid {Sn} and oxalyl chloride in a form of a
crude product, yield ca. 98%.

Example 59
3-[3-{Benzhydryl-sulfamoy!}-phenyl]-N-hydroxy-acrylamide (7n) (PX117773)

9 i
pg )\S{(Q\/;Y ~oH
s o o

Using an analogous method, the titke compound was cbtained from 3-[3-
{benzhydryl-sulfamoyl)-phenyl]-acryloyl chioride (6n) and hydroxylamine

JP 2004-511462 A 2004.4.15
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hydrochloride, yield 68%. M.p. 180°C. ™H NMR (DMSO-dg, HMDSO), & 5.60 {1H,
d, J= 8.0 Hz); 8.43 {1H, &, J= 16.0 Hz); 6.98-7.83 (150, m); 8.85 (1H, d, J= 2.0
HzZy, 9,14 (iH, br s); 10.80 {1H, br s). HPL.C analysis on Symmetry C; column:
impuritios <1% (column size 3.9x150 mm; mobile phase acetonitrils-0.1M
phosphate buffer, pH 2.5, 46:55; sample concentration 0.5 mg/ml; flow rate 1.4
mi/min; detector UV 220 nm). Anal. Galed for CorHeoMNz045, %: C 64.69, H 4.94,
N 6.85. Found C 64.60, H 4.94, N 6,77.

Example 60
3-[3-(1,2-Diphenyl-ethylsulfamoyi}-pheny(]-acrylic acid methyl ester (4o)

Using an anatagous method, the title compound was obtainsd from 3-(3-
chloresulfoniylphenyl)-acrylic acid methyl ester (3) and 1.2-diphenylamine as a
white sclid, yield 96%, 'H NMR (DMS0-ds, HMDSQ), §: 2.83 (2H, d, J=9.0 Hz);
3.78 (3H, s); 4.48 (1H, q, J=8.0 Hz); 6.54 (1H, d, J=16.0 Hz}; 6.94-7.83 (15H, m);
8.38 ppm {1H, d, 4=8.0 Hz).

Example 61
3-[3-(11,2-Diphenyl-ethylsulfamoyi}phenyl]-aciylic acid (5o}

Using &n analogous method, the tile compound was obtained from 3-[3-(1,2-
diphenyl-ethylsulfamoy!}-phenyl]-acrylic acid methyl ester (4o) and sogium
hydroxide, yield 70%. 'H NMR {DMS0-ds, HMDSQ), 5: 2.85 (2H, g, J=8.0 Hz);
4.49 (MH, q, J=0.0 Hz); 6.40 {1H, d, J= 16.¢ Hz); 6.85-7.78 (15H, m); 8.38 ppm
(1H, d, J=8.0 Hz). '

Example 62
3-[3-(1.2-Diphenyl-ethylsulfamoyi}-phenylj-acryioy! chloride {6o)

Using an analogous method, the fitle compound was ebtained from 3-[3-{1,2-
diphanyl-ethylsulfarmoyl)-shenyl]-acrylic acid {S0) and oxalyJ chloride in a form of a
crude product, yield ca. 98%. i

JP 2004-511462 A 2004.4.15
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Example 63
3-[3-(1,2-Diphenyl-ethylsufamoyl}-phenyl]-N-hydroxy-acrylamide (7o) (PX117774)

I Q H
W o N,
O N’S\\;QV\( OH

H o
Using an analogous method, the fifle compound was cbtained from 3-[3-(1,2-
diphenyl-sthylsulfamayi)-phenyl]-zcryloyt chlorida (6o} and hydroxylamine
hydrechloride, yield 72%. M.p. 150°C. "H NMR (DMSO-dg, HMDSO), §: 2.83 (2H,
d, J=9.0 Hz); 4.47 (1H, q, J= 9.0 Hz); 6.38 (1H, d, J= 16.0 Hz); 6.92-7 .85 (150,
mY, 8,38 (1M, d, J= 9.0 Hz); 9.12 {1H, br 8); 10.80 {1H, brs). HPLC analysis on
Symmetry Ca columin: imputitiss 1% (column size 3.9x150 mm; mobile phase
acetanitrile-0.1v phospitate buffer, pH 2.5, 45:55; sample concenfration 0.5
mgiml; flow rate 1.4 ml/min; detector UV 220 nm). Anai. Caled for CaHaaN2048,
%: C 6838, H5.25, N6.63. Found C §4.97, H 5.14, N 6,567,

Exampie 64
3-[3-<{4-Trifluoromethoxy-phenyisuliamoyl}-phenyl]-acrylic acid methyl ester (4p)

Using an analogous method, the fitle compound was obtained from 3-(3-
chlorosulfonylphenyl}-acrylic acid methyl ester (3} and 4-trifuoromethoxyaniling as
a white solid, yield 82%, 'H NMR (CDCls, TMS) 8 3.82 (3H, s}, 6.47 (1H, ¢,
J=16.0 Hz); 6.89 -7.98 ppm {10H, m).

Example 65
3-[3-(4-Triftucromethoxy-phenylsulfarnoyl)-phenyil-acrylic acid (5p)

Using an a2nalogous methad, tha title compound wes ohtained from 3-[3-(4-
triflucromethoxy-phenylsutfamoyl)-phenylj-acrylic acid methyi ester (4p) and
sodium hydroxide, yield 94%. 'H MMR (OMSO-ds, HMDSO), &: 6.54 (1H, 4, J=
16.0 Hz); 7.23 {4H, 5) 7.47 ~8.14 {6H, m); 10.54 ppm (1H, br 5).

JP 2004-511462 A 2004.4.15
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Example 65
3H3-(4-trifluoromethoxy-phenylsulfamoyl}-phenyllacryloyl chloride (G}

5  Using an analogous method, the litle compound was obtained from 3-{3-(4-
triftuaremethoxy-phanylsuifamoy!)-phenyl]-acryfic acid (3p) and oxalyl chloride in a
form of a crude product, yisld ca, 99%,

Example 67
10 M-Hydroxy-3-[3-(4-trifluoromethoxy-phenylsulfamoyl)-phenyl]-acrylamide (Tp)
(PX117775)

Using an analogaus methed, the title campound was obtained from 3-[3-(4~
rifluoromethaxy-phenyisufamoyl}-phenyll-acryloyl chloride {6p) and
15 hydroxylamine hydrochlorids, yield 46%. M.p. 131°C. TH NMR {DMSO-ds,
- HMDSGQ), 6: 6.42(1H, d, J= 16.0 Hz); 7.03-8.05 {84, m); 8.98 (1H, brs); 10,54
(1H, brs); 10.78 (1H, br s). RPLC analysis on Syminelry Cg column: impunities
3.5% {column size 3.9x150 mm; mobite phasse acetonirila-0.1M phosphate buffer,
pH 2.5, 45:55; sample concentration 0.5 mg/m!; flow rate 1.4 mimin; detector UV
20 220 nm), Apal. Caled for CigHisFaN20sS, %: £ 47.76, H 3.26, N £.96. Found C
47.6B,H3.15, N 6.91.

Example 68
303-(3,4,5-Trimethoxy-benzylsufameyl)-phenyll-acrylic acid methyl ester (4g)

25

Using an analogous method, the title compound was obtained from 2-43-

chlarasulfonylphenylacrylic acid methy| ester (3) and 3,4,5-

trimethoxybenzylamine as a white solid, vield 85%, 'H NMR (CDClh, TMS) 5

372 (&M, s); 3.78 (3H, 8); 3.85 (3H, 5); 4.14 (2H, d, J=8.0 Hz); 5.07 {1H, 1, J=8.0
30 Hz) 6.35(2H, ), 6.49 (1H, d, J=18.0 Hz); 7.36-8.07 ppm {5H, m).

JP 2004-511462 A 2004.4.15
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Example 69
3-[3-{3.4 5-Trimathoxy-benzylsuifamoyl}-phenyl]-acrylic acid (5a)

Using an anafogous method, the tifle compound was obtained from 3-[3-(3,4,5-
trimethoxy-benzyisuliamoyl)-phenyl]-acrylic acid methyl ester (4g) and sodium
hydroxide, yield 90%. 'H NMR (DMSQ-ds, HMDSC), 8: 3,52 (3H, s): 3.65 (6H, s);
3.98 [2H, d, J=8.0 Hz), 6.43 [2H, s); .49 (1H, &, J= 16.0 Hz ); 7.38-8.27 ppm
(6H, m).

Examplgs 75
3-[3-(3.4,5-Trimethoxy-benzylsulfamoyl)-phenyl]-acryloyl chloride (Bg)

Using an analogous method, the title compound was obtained from 3-13-(3.4,5-
rimethoxy-benzylsulfamoyi)-phenyl]-acrylic acid (5g) and oxalyl chloride in a farm
of a crude product, yiek ca. 100%.

Exzample 71
N-Hydroxy-3-[3-(3,4,5-trimethoxy-benzylsulfamoyl)-phenyll-acrylamide (7q}
(PX117778)

0 H
M )%/Q\/Y Nan
N
H © Q
MeO

QM
Using an analogous method, the titie compound was obtained from 3-[3-(3.4,5-
trimethoxy-benzylsulfamoyl)-phenyi]-acryloyl chloride (6q) and hydroxylamine
hydrochloride, yiald 19%, foam, "H NMR (DMSO-ds, HMDSO), §: 3.54 (3H, s);
3.65 (BH, s); 3.98 (2H, m); 6.46 (2H, s); 6.56 (1H, d, J=15.0 Hz); 7.32-7.98 (5H,
m), 8.18 (1H, br 1, J=5.5 Hz); 9.12 {1H, br 8}; 10.78 (1H, br s}. HPLC analysis on
Symmetty Ca column; impurities 7% {column size 3.9x150 mm; mobile phase
acetonitrile-0.1M phosphate buffer, pH 2.5, 30:70; sample concentraticn 0,5

JP 2004-511462 A 2004.4.15
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mg/mi; flow rate 1.4 mimin; detector UY 220 nm). Anal. Caled for CqaHzaN2Q7S *
0.25 EtQAg, containing 1.8% of inarganic impurities, %: C 53,18, H 5,36, N 6.20.
Found C 53.13,H 5,31, N6.02.

Example 72
3-{3-[2-(3,4-Dimethoxy-phenyl)-ethylsulfamoyl]-phenyl}-acrylic acid methyl ester
(4r)

Using an analogous method, the title compound was oblainest from 3-(3-
chlorosulionylphenyl }-acrylic acid methy! ester (3} and 2-(3.4-
dimethoxyphenylethylamine as a white solid, yield 81%, "H NMR: (CDCl, TMS}
§ 272 (2H, t, J=7.0 Hz); 3.20 (2H, g, J=7.0 Hz); 3.80 (9H, ), 4.48 (1H, t, J=7.0
Hz); 6.36-6.87 (4H, m); 7.38-8.00 ppm (5H, m).

Exgmple 73
3-{3-2-{3,4-Dimethoxy-phenyl)-sthylsulfamoyl]-phenyl)-acrylic acid (5r)

Using an analogous method, the title compound was chtained from 3-{3-12-(3,4-
dimethoxy-phenyl}-ethylsulfamoyl-phenyl}-acrylic acid methyl ester (4r) and
sogium hydroxide, vield 87%. H NMR (DMSC-ds, HMDSO), & 2.58 (2H, t,
parially overlapped with & signal of DMSC); 2.83-3.20 {2H, m, partially
overtapped with & water signal of DMSOY); 3.72 (6H, 5); 6,43 -6.89 {4H, m); 7.48 —
8.00 ppm (BH, m).

Example 74
3-{3-[2-{3,4-Dimethoxy-phenyl)-ethylsulfamoyi]-phenyl}-acryloyl chieride (6r)

Using an analogous method, the tite compound was obtained from 3-{3-[2-(3,4-
dimethoxy-phenyl)-ethylsufamoyll-phenyl}-acrylic acid (5r) and oxalyl chloride in a
form of a crude produgt, yield ca. 100%.

JP 2004-511462 A 2004.4.15
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Example 75

3-13-[2-{3,4-Dimethoxy-phenyl)-sthylsulfamoyl]-phenyl}-N-hydraxy-acryamide (7r)
{PXI17779)
Oe
MeQl
Q H
\©\/\ /\\S\\/@/fTMOH

N o

Using an analogous method, ine title compound was obtained from 3-{3-12-(3,4-
dimethoxy-phenyi)-ethylsufamoyl]-phenyl}-acryloyl chloride (6r) and
hydroxylamine hydrochloride, yisld 32%, foam. "H NMR (DMSC-ds, BMDSO), &
2,58 (2H, t, partialiy overlapped with a signal of OMSO, J=7 0 Hz); 2.85-3.16 {2H,
my; 3.67 (6H, s}; 6.38-6.94 (4K, m}; 7.38-8.05 (6B, m); 9.16 (1H, br s}, 10.7G {1H,
br 8). HPLG analysis an Symmetry Ca column: impurities 2.6% (column size
3.8x150 mm; mohile phase acetonifrile-0.1M phosphate buffar, pH 2.5, 30:70;
sample concentration 0.5 mg/ml; flow rate 1.5 ml/min; detector UV 254 nm). Anal.
Caled for CieHaelN2058 containing 4.3 % of inorganic impurities, %: C53.73, H
5,22, N8.60Q. Found C 53.75, H 5.24, N 6.45.

Exampte 76
3{3-(3,4-Dimethoxy-phenylsulfamoyl)-phenyll-acrylic acid methy! ester (4s)

Using an analogous methad, the tifle compound was obtained from 3-(3-
shlgrosulfonylphenyl)-acrylic acid methyl ester (3} and 3,4-dimethoxyeniline as a
white solid, yisld 90%, "H NMR (DMSO-ds, HMDSO), & 3.60 (3H, 5Y; 3.65 (3H, s},
3.76 (3H, s); 6.45-6.85 (4K, m); 7.47 -8.05 (5H, m); 2.92 pom (1H, br s}.

Example 77
3-43-(3,4-Dimethoxy-phenylsulfamoyl)-phenyll-acrylic acid (55)

Using an analogous method, the fitle compound was obtained from 3-3-{3,4-
dimethoxy-phenylsulfamoyl)-phenyll-acrylic acid methy| ester (4s) and sodium

JP 2004-511462 A 2004.4.15
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hydroxide, yisld 50%., 'H NMR (DMSO-ds, HMDSO), 5 3.60 (3H, s); 3.66 (3H, s,
B.28 —6.B9 {44, m); 7.47 -8.09 (5H, m); 9.83 ppm (1H, br g).

Exampie 78
3{3-(3,4-Dirmethioxy-phenylsulfamayl}-phenylf-acryloyl chioride {8s)

Using an analogous method, the title compound was nhtained from 3-[3-(3,4-
dimethoy-phenyisuifamoyl)-phenyl]-acrylic acid (55) and oxalvl chloride in & form
of a crude product, yisid ca, 100%.

Example 79
343-(3,4-Dimethoxy-phanyisulfamoyi)-phenyl-N-hydroxy-acrylamide (7s)
(PX117782)

0. =
o\‘ E PN H
Mo, ] ~oH
0 N7 W
H ©

[a]
Using an analogous method, the fitle compound was chtained from 3-[3-(3,4-
dimethoxy-phenylsulfamoyl)-phenyli-acryloyl chloride (Vliz) and hydroxylamine

hydrachloride, yield 45%. M.p. 191°C. 'H NMR (DMSO-ds, HMDSO), 5 3.60 (3H,

s); 3.85 (3H, s); 6.34-6.87 (4H, m); 7.32-8.03 (5H, m); 5.09 (1H, br s}, 9.92 (15, br
s); 10.80 (1H, bt 8). HPLC analysis an Symmetry Ca column: impurities 6%
{column size 3.8x150 mm; mobile phase acetonitrite-0. 1M phosphate buifar, pH
2.5, 30:70; sample concentration 0.5 mgfmi; flow rate 1.3 mifmin; detector UV 220
). Anal. Caled for CarHiaNeCeS, %: © 53.96, H4.79, N 7.40. Found G 53.84,
H4.78, N 7.25.

JP 2004-511462 A 2004.4.15
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Example 80
3[3-{4-Ditiuoromethoxy-phenylsulfamoyl}-phenylj-acrylic acid methyl ester (4t)

Using ah analogous method, the title compound was obtained from 3-(3-
chicrosulfonylpheny!)-acrylic acid methyl ester (3} and 4-
difiboromethoxyphenyiamine as a white solid, vield 79%.

Example 81
3-[3-(a-Diftuoromethaxy-phenylsulfarcyl}-phenyll-acrylic acid {St)

Using an analogous method, the fitle compound was abtained from 3-[3-(4-
difiuoramethoxy-prenylsulfamoyl-phenyll-acrylic acid methy! ester (4t) and
sodium hydroxide, yield 71%. "H NMR {DMSC-ds, RMDSQ), 5: 6.56 {1H, d,
J=16.0 Hzy 7.11 (4H, s); 7.47-8.04 (8H, m).

Example 82
3-[3-{4-Difluoromethoxy-phenyisulfameyl}-phenyll-acryloy! chioride (Bt}

Using an analogous method, the titie compound was oblained from 3-[3-{4-

difuoromethoxy-phenylsutfamoyl)-phenyll-acrvlic acid (5t) and oxalyl chloride, ea.

yield of the crude product 98% (yelow oil).

Example 83
3-j3-{¢-Diflueromethoxy-phenylsulfamoy!)-phenyl]-N-hydroxy-acrylamide (7t)
(PXA17769)

¢ a | i
\@N::S’\\ PP NG
H @ [a]

Using an analogous method, the tile compound was ebiained from 3-[3-{4-
diflugrormethoxy-phenyisdfamoyl)-preny-acryloyl chiorde (6t) and
hydroxylamine hydrochlorids, yisld B5%. M.p. 91-93°C. "H NMR (DMSO-dg,

JP
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HMDS0) 8: 6.47 {1H, d, J=16.0 Hz}; 6.96 (4H, 5); 7.31-7.93 (6H, m). HPLC
analysis on Symmetry Cs column: impurities 3.5 % (column size 3.9 % 150 mm;
mobile phase acetonitrile — 0. 1M phosphate buffer (pH 2.5), 40:60; detector UY
220 nm; flow rate 1,4 mifmin; sample concentration 0.5 mg/mi). Anal. Galed for
CrgH1aMp05Fa5 = 0.2 HyO » 0.5 EtOH, %: C 49,68, H 4.27, N 6.82, S 7.50. Found,
%: C 48,46, H 3.95, N 6.65, § 7.39.

Example 84
3-{3-(8-Elthyl-8H-carbazol-3-yisulfamoyl}-phenyij-acrylic acid methyt ester (4u}

Using an analogous methad, tha titke compound was obiained from 3-[3-
chiorosulfonylphenyl}-acrylic acid methyl ester (3) and 9-ethyl-9H-carbazol-3-
ylamine in a form of yellow solid, vieid 86% "H NMR {CDCl;, HMDSO), 5: 1.38
(3H, 1, J=7.0 Hz}, 3.78 (3H, s); 4.33 (2H, g, J=7.0 Hz}, 6.33 (1H, d, J=16.0 Hz);
.58 (1H, g); 7.02-8.04 (12H, m).

Example 85
3-3-{9-Ethyl-9H-carbazol-3-yisutfamayl)-phenyll-acrylic acid (5u)

Using an analogous method, the title compound was obtained from 3-[3-(S-ethyl-
9H-carbazol-3-ylsulfamoyl-phenyll-acrylic acid meihyl ester (4u) and sodium
hydroxide, yield 65%.

Example 86
3-[3-(8-Ethyl-BH-carbazol-3-ylsulfamoyl)-phenyl-acryloyl chloride (Bu)

Using an analogous method, ihe title compound was obtained from 3-[3-(9-ethy-
9H-carbazel-3-ylsulfamoyl}-phenyl]-scrylic acid (5u) and oxalyl chloride, ca. vield
of the crude product 98% (yellow ail).

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

15

20

25

(362)
WU 0230879 PULIGROLAMIZG
- 167«

Exampla 87
3-{3-(8-Ethyl-8H-carhazpl-3-ylsulfamoyl}-phenyl}-N-hydroxy-acrylamida {7u)
(PX117798)

Bt
k
s)
O O JB’Q\/A’( I;LOH
N
H © o]

Using an analogous methed, the title compound was obtained from 3-j3-(8-ethyl-
9H-carbazol-3-ylsulfameyi)-phenyll-acryloyl chloride (6u) and hydroxylamine
hydrochicride, yield 42%. M.p. 130-133°C. 'H NMR {DMSO-ds, HMDSO} §: 1.20
(3H, 1, J=6.5 Hz}, 4.34 (2H, 4, J=6.6 Hz); 6.42 {1H, d, J=18 Hz); 8.938.07 {13H,
m}; 9.07 (1H, br, 8); 10.3 (1H, br. 5). HPLC analysis cn Symmetry Cs column:
impurities 10 % (column slze 3.9 x 150 mm; mobile phase acetonitrile — 0,1
phosphate buffer (pH 2.5), 40:60; detector UV 254 nm; flow rale 1.0 ml/min;
sample concentration 1 mg/ml). Anal. Caled for CzHziN3OsS + 1 Ha0, %: C 60.91,
H 511, N 9.27, 8 7.07. Found, %: C 61.01, H 5.15, N 8.75, S 6.65.

Example B8
3-[3-(2.6-Difuoro-phenylsulfamoyl}-phenyl]-acryic acid meihy! ester (v}

Using an analogous method, the tifle compound was oblained frem 3-(3-
chloresuifonylphenyljacryiic acid methyl ester (3) and 2 4-difluorophenylamine In a
form of yellow crystais, vield 70%. 'H NMR (CDCla, HMDSO), &: 3,82 {3H, 5); 6.49
(1H, &, J=18.0 Hz); 7.00 (1H, 1, J=8 Hz); 5.89-6.89 (7H, m).

Example 89
343-(2 4-Difluore-phenylsulfamoyl)-phenyll-acrylic acid (5v)

Using an analogous method, the fitle compound was obtained from 3-[3-(2,4-
diflucro-phenylsutfamoyl)-phenyij-acrylic acid methyl ester (4v) and sodium
hydroxide in a form of white solid, yield 66%. ™H NMR (DMSO-dg, HMDS0O), &
6.56 (1H, d, J=16.0 Hz); 6.06-8.0% (84, m); 10.13 (1H, br, s).

JP 2004-511462 A 2004.4.15
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Example 90
3-[3-(2 A-Difluoro-phenylsuifaroyl)-phenyl}-acryloyl chloride (6v)

5 Using an analogous methed, the fitle compound was obtained from 3-3-(2,4-
difluoro-phenylsLifamoyt)-phenyl]-acrylic acid {5v) and axalyl chioride, ca, yield of
the crude product 98% (yellow oll).

Example 21
10 3-[3-(2,4-Difluora-phenylsuifamoyl)-phenyl-N-hydroxy-acrylamide (7v)
{PX117790)

i H
o
n N..
o8 + oH
£
N %

Using an analogous method, the title compeund was obtained from 3-[3-(2 .4~
difluora-phenylsulfamoyl}-phenyl]-acryloyl chloride (6v) and hydroxylamine

5  hydrochloride, yield 26%. M.p. 78-82°C. "H NMR (CMS0-dg, HMDSO) 8: 6.47
{1H, d, J=16.0Hz); €.82-7.58 (8H, m); .07 (1H, br. 8); 10.02 (1H, br. s} 10.73
(1H, &r ). HPLC analysis on Symmstry Cg column: impurities 7.5 % {column size
3.9 150 mm; moblle phase acetonitrile — 0.1M phosphate buffer {pH 2.5), 35:65;

-

detector UV 220 nmy, flow rate 1.4 mi/min; sample concentratlon 0.5 mg/ml). Anal.

20 Caled for CisHiNaO4F28 + 1 EtOH, %: € 51.00, H 4,53, N 7,00, S 8.01. Found, %:

C50.84, H4.60, N6.78, S 7.76.

Example 82
3-[3-(2-Flyoro-phenylsuifamoyl-phenyll-acrylic acid methyl ester (dw)

25
Using an analogous method, the title compound was obtained from 3-(3-
chlorosulfonykphenyljacrylic acid methyl ester (3) and 2-fluorophenylamine ina
form of white crystals, yield 65%. "H NMR (CDCl;, HMDSQ), &: 3.80 (3H, s); 6.44
(1H, d, J=16.0 Hz); 6.71-7 22 (4H, m); 7.44-7.93 (6H, m).

30

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

25

(364)

WO 0130879 PUTHGRIIN4326

- 1568 -

Example 93
3-[3-(2-Fluoro-phenylsulfamoyl)-phenyl}-acryllc acid (5w)

Using an analogous method, the title compound was abltained from 3-[3-(2.fluoro-
phenylsuifamoyl}-phenyl]-acrylic acid methyl ester (4w) and sodium hydroxide,
yield 50%. 'H NMR (DMS0-ds, HMDSQ), §: 6.58 (1H, d, J=16.0 Hz); 7.04-7.36
{aH, m); 7.51-8.08 (5H, m).

Example 84
3-[3-£2-Flugro-phenylsulfarncyl}-phenyl]-acryloyl chleride (6w)

Using an analogous method, the title compound was obtained frem 3-{3-(2-fluoro-
phenylsulfamoyl)-phenyl]-acrylic acid (8w and axalyl chioride, ca. yield of the
crude product 88% (yeliow oit).

Example 85
3-{3-(2-Flucro-phenylsulfamoyl)-phenyl]1-N-hydroxy-acrylamide (7w) (PX117787)

Using an analegous method, the title compound was obtained from 3-[3-(2-luaro-
phenylsulfamoyl)-phenylj-acryloy! chloride (6w) and hydroxylamine hygrochloride,
yield 30%. M.p. 102-103°C, "H NMR (OMS0-dg, HMDSO), &: 6.44 (1K, d, J=16.0
Hz); 6.96-7.24 (4H, mY; 7.43 (1H, d, J=16.0 Hz}; 7.49-7.91 (4H, m}; 9.04 (1H, br
s) 10.13 (1H, br s); 10.73 {1H, br s). HPLC analysis on Symmetry Cg colwnn;
impurities 4.5 % (column size 3.9 x 150 mm; mebile phase acelonitrils — 0,18
phosphate buffer (pH 2.5), 35:65; detector UV 220 nm; fiow rate 1.4 ml/min;
sample conceniration 0.5 mg/ml). Anal. Caled for CysHigN204FS * 0.9 EtOH, %: C
53,41, H 4.91, N7.41. Found, %: C 53.78, H 4.62, N 7.13.

JP 2004-511462 A 2004.4.15
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Example 98
3-[3-{3-Fluaro-phenylsulfamoyl}-phenyl]-acnylic acid methyl ester (4x)

Using an analogous methed, the fitle compound was obtained from 3-(3-
chiorpsulfonyl-phenyljacrylic acid methyl ester (3) and 3-fluorophienylamine in a
form of white cryatals, yield 80%. "H NMR {COCI;, HMDSQ), 8: 3.78 (3H, ), 6.42
{1H, d, J=16.0 Hz); 68.84-B.02 (100 m).

Example 97
3-[3-(3-Fluoro-phenylsulfamoyl)-phenyll-acrylic acid {5x)

Using &n analogous msthod, the title compound was obtained from 3-[3-(3-fluora-
phenylsulfamoyi}-phenyl]-acrylic acid methyi ester (4%} and sodium hydroxide,
yield 60%. ‘H NMR (DMSO-ds, HMDSO), & 6.56 {TH, ¢, J=16.0 Hz); 6.80-7.36
{4H, m}, 7.49-8.09 {6H, m).

Exzmplo 98
3-[3-(3-Fluoro-phenylsulfameyl)-phenyl]-acryioy! chiloride {(Bx)

Using an analogous method, the tifle compound was obiained from 3-[3-(3-fluoro-
phenylsulfamoyl)-phenyl]-acrylic acid (5x} and oxalyl dichloride, ca. yield of the
cruge product 98% {yellow oil).

Example 99 .
3-[3~({3-Fluoro-phenylsulfamoyl}-phenyl]-N-hydroxy-acrylamide (7x} (PX117768)

Using an analogous method, the title compound was obtained from 3-[3-(3-flupre-
phenylsutfamoyl)-phenyll-acryloyl chloride (6x) and hydroxylamine hydrochloride,
yield 65%. M.p. 130-133°C. 'H NMR (DMSO-ds, HMDSO) & 6.52 (1H, ¢, J=15.8

Hz); 8.75-8.97 (4H. m)y; 7.17-7 .32 (1H, m); 7.47 (1H, d, J=18.8 Hz), 7.58 {14, t,

JP 2004-511462 A 2004.4.15
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J=7.8 Hz), 7.67-7.85 (2H, m); 7.94 (1H, 5); 9.19 (H, br % 10.82 (1H, br s). HPLC
analysis an Symmetry Gg colum: impurilies 5.5 % {column size 3.9 x 150 mm;
mobile phase acetonitrile — 0. 1M phosphate buffer {ph 2.5), 40:80; detector UV
254 nm; flow rate 1.5 mifmin; sample concentration 0.5 mg/ml). Anal, Calcd for
Ci5H1aNz06FS » 055 EtOR, %: C 53.45, H 4,65, N 7.65, S 8.75. Found, %: C
53.54, H4.22, N 7.37, 8 8.50.

Example 100
3-[3-{2-Methoxy-5-triffuarametiyi- phenylsulfamoyl}-phenyl]-aorylic acid methyl
ester {4y)

Using an analagots method, the titie compound was obtained from 3-(3-
chicrosulfonylphenyl}-acrylic acid methyl ester (3) and 2-methoxy-5-
(triflucromethyl)aniline as a white solid, yvield 55%. H NMR {CDCls, HMDSQ), 5:
3.68 (3H, ), 3.80 (3H, 5); 6,39 (1H, ¢, J=16.0 Hz); B.77 (1H, d, J=8.4 Hz); 7.11
[TH, 8% 7.20 =7.95 ppm {7H, m}.

Exampfe 101
3-[3-(2-Methoxy-5-trifluoromethyl-phenyisulfamoyl)-phenyi]-acrylic acid (5y)

Using an analogous method, the titls compound was cbtained from 3-[3-(2-
methoxy-S-iriflueromethyl-phenylsulfamoylj-phenyl]-acrylic acid methyl ester (dy)
and sodium hydroxide, yield 80%. "H NMR (DMSO-dg, HMDSO), &: 3.60 (3H, s);
8.54 (1H, d, J=16.0 Hz); 7.07 (1H, ¢, J=8B.4 Hz); 7.45-7.97 (8H, m}; 9.70 ppm
{1H, brs}.

Example 102
3-[3-{2-Methoxy-5-triflucromethyl-phenylsulfamay!)-phenyll-acryloyl chioride {8y)

Using an analogous method, the titls compound was obtained from 3-[3-(2-
methexy-5-trifluoromethy-phenylsulfamoyl}-phenyl-acrylic acid (5y) ang oxalyl
chloride, ca. yield of the crude product 98% (vellow oil).

JP 2004-511462 A 2004.4.15
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Example 103
N-Hydroxy-3-[3-(2-methoxy-5-trifluoromsthyl-phenylsutfamoyl)-phenyl}-acrylamide
(Ty) (PX117791)

Using an analagous methoed, the bitle scompound was obtained from 3-[3-(2-
methaxy-5-triflupromethyl-phenylsulfamoyi)-phenyl]-acryloyl chlcride (8y) and
hydroxylamine hydrochloride, yield 64%. M.p. 207°C {dec.}. *H NMR (DMS0-ds,
HMDSO) 8: 3.57 (3H, s); €.52 (1H. d, J=15.8 Hz); 7.12 (1H, d, J=8.4 Hz); 7.36-
8.09 (7H, m}; 9.11 {(1H, br s); 9.98 {1H, s); 10.82 (1H, ). HPLC analysis on
Symmetry Cg column: impurities 1.8 % (colurnn size 3.8 x 150 mm; mobile phase
acetanitrile — Q.10 phesphate buffer (pH 2.5), 50:50; detactor UV 254 nm; fiow
rate 0.9 mi/min, sample concentration .5 mgfml). Anal. Caled for Ci7H15F3Nz055,
%: C 49.04, H 3.63, N 6.78. Found, %: C 49.39, H 3.41, N 6.66.

Example 104
3-[3-[(Furan-2-yimethyl}-sulfamoy!]-phenyl}-acrylic acid methyl ester {4z}

Using an analogous method, the title compound was obtained from 3-(3-
chlcrosulfonyiphenyl}-acrylic acid methyl ester (3) and furfurifamine as a white
solid, yield 87%. "H NMR (OMS0-dg, HMDSQ), & 3.73 (IH, 5); 4.05 (2H, d, J=
6.4Hz); 6.20 (2H, m); 6.71 (1H, ¢, J=156.0 Hz); 7.38-8.38 (7H, m).

Example 105
3-{3{{Furan-2-ylmethyl}-sulfamoyl]-phenyl}-acrylic acid (5z)

Using an analogous mathod, the fille compound was obtained from 3-{3-[{furan-2-
yimethyl}-sulfamoyl]-phenyl}-acrylic acid methyl ester (4z) and sodium hydroxide,
yield 89%.

JP 2004-511462 A 2004.4.15
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Example 106
F{3-[(Furan-2-yimethyl}-sulfamoyl]-phenyl}-N-hydroxyacrylamide {72) (FX1M7710)

Q
@/\H)\S\\O F:f‘cm
\ o

To a solution of 3-{3-[tfuran-2-yimethyl}-sulfamoyl]-phenyl}-acrylic acid (5z} {0.17
g 0.55 mmol) in tetrahydrofuran {2.0 ml) at 0°C temperature ethylchloroformate
{0.072g ,0.66 mmol) and triethylamine (0.1 ml, 0,72 mmol} were agded and tha
resulting mibxture was stivred for 15 min. To a stired solufion of KOH {0,058g, 1,04
mmal) in methanal (0.25ml } a solufion of hydroxylzmine hydrohlaride (0.072g,
1.04 mmel) in methanol {(0.7ml) was added at 0°C. The mixture was stirred for 15
min., the precipitated KCl was removed and the filirate was added to the first
solution.. The reaction mixture was stirred at room temperature for 2 kours. Then
the mixture was paritioned between 1N KH;PQ; solution and ethyl acetate. The
arganic layer was washed with water, saturated NaCl, and drieg {Na;S0s). The
scalvent was evaporated and the residue was washed successively with
dichloromathane ard ethyt acetate affording the title compound 0.057 g, 32%).
Mp1%TJHNMRmMsumemsm&4us@H¢JmAHaﬁ23@mmy
6.54 (1H, &, J=16.0 Hz); 7.38-8.05 (6H, m); 8.20 (1H, t, J=6.4 Hz}; 3.08 (1H, br s);
10.83 (1H, br s). HRLC analysis en Zorbax SB-Cha column: impurities 8 %
(column size 4.8 x 150 mm; mobila phase methanal - 0.1% HsPQy, gradient from
30 to 90%; detector UV 270 nm; llow rate 1.5 mifmin; sample concentration 1.0
ma/mi}. Anal. Caled for CiaHiaN20sS, %: C 52,17, H 4.38, N 8.60. Found, %: G
51.87, H4.39, N 8.41,

Example 107
3-{@-{{(Phenyimathyi)sulfonyl)aminojphenyl)acrylic acid ethyt ester {8)

©/\’f o0k

&4
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a-Toluenesullonyl chipride {1.0 g, 52 mmol} was added to a mixture of 4~
aminocinnamic acid ethyl ester (1.0 g, 5.2 mmei), pyridine (0.42 ml, 5.2 mmal)
and dichloromethane {10 ml) and the resultant solufion was stirred at ambient
temperature for twelve hours. The solution was then heated at reflux for a further
eight hours.

The mixture was allowed to cool to ambient temperature and was diluted with
dichlaromethane {100 ml) and was washed with 10 % aqueaus citric acid (20 mi),
saturated aqueous sodium hydrogen carborate (20 ml), and water {2 x 20 ml).
The organic extract was dried (MgSQ4}, filtered and the sclvent was removed
under reduced pressure,

The crudae product was purified by column chromatography on silica gel using a
gradient of ethy! acetate B hexane (1.10}) lo ethyl acetate as the eluent to afford
the title compound as a yellow solid {0.80 g, 45%), tz 5.18 {254 nm, 3.0 mimin™,
5% ACN/85% Hz0 + 0.2% TFA fo 95% ACN/SY HzO + 0.2% TFA over 2.5 min
then 2.5 min at 95% ACN/5% HxO + 0.2% TFA}, m/z [ES] 368 [M - Na]".

Example 108
3-{4-{{{Phenylmethyl}sulfonyl)amio)phenyl)acryiic acid (10)

? /@\/\
Sf/
!
-
T &y cock

A1 M aguecus solution of fithium hydroxide (2.8 ml, 2.9 mmgl) was added to &
solufion of 3-[4-({{(phenylmethyl) sulfonyl) aminojphenylacrylic acid ethyi ester (9)
(500 g, 1,45 mmol) in dioxane {4 ml). The resuliant solution was stirred at
ambisnt temperature for twe hours. Additienal 1 M aquaous lithium hydrozide (2.9
ml, 2.8 mmo!) was added and the reaction mixture was stirred at ambient
temperature far one hour. The solution was stored at + 4 °C for sixteen hours.

The solvent was removed under reduced pressure and ethyl acetate (15 ml) was
added to the residue. The resultant mixture was washed with water (2 x 10 ml).

JP 2004-511462 A 2004.4.15
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The aqueous extracts were combined and acidified to ~ pH 4 with a 1 M aqueous
solution of hydrochloric acid. The acidified solution was exiracted with ethyl
acetaia (4 x 10 mi), The combined organic exiracts were washed with waler (10
ml), dried {MgS0,} and the solvent was removed under reduced pressure.

The crude product was purified by column chrometography on silica gel using of
ethyl acetate as ths eluent fo afford to afford the title compound as a yellow solid
{320 mg, 70%), tr 4.56 (254 rm, 3.0 mimin”", 5% AGN/25% Ha0 + 0.2% TFA fo
95% ACN/S% HzQ + 0.2% TFA over 3.5 min then 2.5 min at 85% ACN/S% H:O +
0.2% TFA), m/z [ES] 316 [M + TFA] and 230 [M + TFAJ.

Example 109
3-(4-({{Phenylmethyl}sulfonyljamino}phenyl)acrylic acid hydroxyamide {11)
(PX089343

)
o
o X
©/\O/f N ca E OH

N-Fmec-hydroxylamine Z-chiorotrityl resin (0.8¢ g, 0.57 mmol) (Calblochem-
Movabiochem Corp., Nottingham, UK} was swollen with a solution of piperidine in
dichlorarnethane {20/80, viv) (6 m}) and then agitated at ambient temperature for
two heurs. The resin was filtered and was washed with 1-methylpyrrolidinone (5
ml), alternately with methanol (4 x 5 ml) and dichloromathane (4 x 5 ml) and finally
with diettyyl ether (5 ml).

The resin was placed in a reaction vessel and was swaollen with dichioromethane
{2 ml). The swollen resin was treated with 3-(4-({{Phenylmethyl)sulfonyl)
aminojphenyhacrylic acid (10} (30 me, 0.28 mmol}, 1-hydroxy-7-azabenzotriazole
{HOAL) (Aldrich, Dorset, UK) (77 mg, 0.57 mmol), O-(7-azabenzotriazol-1-yl)-
NN N, N-ietramethylurenium hexaflucrophosphate (HATU) {216 mg, 0.57 mmol)
{Aldrich, Dorset, UK), N AN-dilsopropylethylamine {188 pl, 1,14 mmoi) and 2
mixture of dichloromethane and N,M-dimethyiformamide (4:1, v/v) (5 ml). The
resultant mixture was agitated at ambient temperature for sixteen hours.

JP 2004-511462 A 2004.4.15
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The resin was filtered and was washed with 1-methy!pyrrolidinons (5 ml},
alternately with methanal (4 x 5 ml) and dichloromethane {4 x 5 ml} and finally with
diethyl ether {& ml}. The resin was placed in a reaction vessel and was swollen
with dichloramethane (2 ml). The swollen resin was treatsd with a solution of
trifluoroacetic acid in dichloromethane (5 1 95, ¥/ {3 mil) and the resultant mixture
was agitated at ambient temperatura for ninety minutes. The mixture was filtered
and the resin was washed with methanol {2 x 8 mt). The solvent was removed
from the combined filtrates under reduced pressure.

The orude product obtained was purified by preparative hplc using a 150 x 21.2
mm & g Hypersil? Elite Cye column eluting with a gradient of 5% ACN/9S% HO
+0.2% TFA o 95% ACN/5% H20 + 0.2% TFA over 10 minutes. The flow rate
was 25 mimin'! and the detactor was set at 254 nm. The fractions that contained
the desired product ware concentrated under reduced pressure and the resultant
residus was lyaphilised from a mixture of dioxane and water. The tiile compound
was obiained as a white solid (1.2 mg, 14%), 1z 4.11 (254 nm, 3.0 mtmin™, 5%
ACN/I5% HoO + 0.2% TFA {o 95% ACN/S% H:O + .2% TFA over 3.5 min then
2.5 min at 95% AGN{5% Hz0 + 0.2% TFA), m/z [ES] 317 [M - HI and 311 [M +
HI.

Example 110
3-{3-[{(Naphthalen-1-yimethy!}-sulfamoyll-phenyl}-acrylic acid methyl ester (14a)

O C'\\ - OMe
S
Y

(o]

A solution of 3-(3-chlorosulfonylphenyliacrylic acid methyl ester (3) (0.4 g, 1.53
mmel) in dipxane (5 ml) was added o a mixture of 1-naphthalenemetiylamine
(0.24 g, 1.53 mmol} in dioxane (1 ml} and NaHCO; (0,25 g, 3.06 mmol) in water
{3 ml), and the resultant solution was stired at room temperature until the
completion of the reaction (control by TLC), The reaction mixture was evaporated
and the residue was pariitioned between ¢thyl acetate and 2N HCI, The organic

JP 2004-511462 A 2004.4.15
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layer was washed succassively with water, saturated NaCl, and dried (Na;SOa).
The sclvent was removed and the residue was chromatographed on silica gel with
pefroleum sther-ethyl acetate {2:1, v/v) as eluent. The obtained product was
washed with diethyl ether to give the title compound (0.44 g, 76%) as a white
solld. "H NMR (DMSO-ds, HMDSO), 8: 3.74 (3H, s, 4.47 (2H, d, J=6.0 Hz); 6.68
(1H, d, J=16.0 Hz); 7.32-8.32 (13H, m).

Example 111
3-{3[(Maphthalen-1-ytmathyl}-sulfamoyl]-phenyl}-acrylic acid (15a)

To a suspension of 3{3-{(naphthalan-1-yimethyl)-sulfamoyll-phenyl}-acrylic acid
methyl ester {14a) (0.44 g, 1,156 mmol) in mathanal (5 mi) 1N NaOH solution (3.45
mi, 3.45 mmol} was added and tha resultant mixture was stirred at ambient
temparature pvernight. The reaction mixture was partitiohed between ethyl
acetate and water. The aqueous layer was acidified with 2N HCI solution and
stirred for 30 min. The precipitated solid was filtered, washed with water and diied
in desiceator over Pz0s. The title compaound was obtained as & white solid (0.32 g,
76%).

Example 112
3-{3-[{Maphthalen- 1-yimathyl}-sutfamoyl}phenyl-acryloyl chioride (16a)

QPR e
e
H O

<

To a suspension of 3{3-{(naphthalan-1-yimethyl)-sulfamoyf-phenyl}-acrylic acid
(15a) (0.32 g, 0.87 mmo!} in dichloromethane (4 ml) oxalyl chloride (0.22 ml, 2 61
mmol} and cne drop of dimethylformamide were added. The reaction mixture was
stirred at 40°C for one hour and concentrated under reduced pressure to give the
title compound {0.33 g, 96%}.
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Example 113
N-Hydroxy-3-{3-[(naphthalen-1-yimethy!-sulfamoyl}-phenyl}-acrylamide {17a)
(PX117225)

To a suspension of hydroxylamine hydrochlaride (0.30 g, 4.35 mmoi) in
tetrahydrofuran (6 ml) a sajurated NaHCOj3 solution (4 ml) was added and the
resultant mixture was stirred at ambieni temperature for 10 min. To the reaction
mixture a solution of crude 3-{3-[{naphthalen- 1-yimelhyl)-sulfamoyl}-pheny!-

10 acryloyl chloride (16a) {0.33 g) in tetrahydrofuran {4 ml) was added and the
mixture was stirred at ambient temperature for one hour. The reaction mixture
was partitioned between ethyl acetate and 2N HCI. The organic layer was washed
successively with water and saturated NaCl, then the solvent was removed. The
residue was crystallised from ethyl acetate-acetonitrile affording the title

15 compound {0.12 g, 40%) a&s a lightly pink crystals. M.p. 177°C. 'H NMR {DMSO-
ds, HMDSO} 6: 4.45 {2H, d, J= 8.0 Hz); 6,58 (1H, d, J=16.0 Hz); 7.29-8.38 (13H,
m); 9.12 (1H, br s); 10.83 (1K, br s). HPLC anatysis on Symmetry Cg column:
impurities 1.5% (column size 3.9x150 mm; mabile phase acetonitrila - 0,1M
phosphate buffer (pH 2.5), 40:60; sample concentration 0.25 mgfml; flow rate 1.2

20 ml min; detector UV 220 nm), Anal, Calcd for CagHaN:048, %: C 62.54, H 4.70,
N7.21. Found, %: C 62.89, H4.74, N 7.32,

Example 114
3-{3-[(Pyridin-3-ylmethyl}-sulfamoyi]-phenyl-acrylic acid methyl ester (14h)

25
A solution of 3-(3-chlorosulfonylphenyl)acrylic acid methyl ester (3) (0.40 g, 1.53
mmol} in dioxane (5 ml) was addad to a mixture of 3-(aminomethyl)pyridine (0.16
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g, 1.48'mmal) in diexane (1 mi) and NaHCO; (0.37 g, 4,49 mmol) in water (3 ml),
and the resultant selution was stimed at room temperature until the completion of
the reaction (control by TLC). The reaction mixture was evaporated and the
residue was parfitioned between ethyl acetate and water. The organic layer was
washed successively with water, saturated NaCl, and dried {Naz504). The solvent
was removed and the residue was chromatographed en sllica gel with
dichloromethane-mathanol (20:1, viv) as elusnt. The obdained product was
washad with diethyl ether to give the title compound (0.35 g, 71%) a5 = while
solid. TH NMR (DMSO-ds, HMDSO}, §: 3.76 (3H, s); 4.09 (2H, o, J=6.0 Hz), 6.72
(1H, d, J=16.2 Hz}; 7.28 (1H, dd, J=B.0 and 5.0 Hz); 7.51-8.12 (6H, m); §.27 (1H,
brt, J=6.0 Hz); 8.31-8.50 (2H, m).

Example 115 )
H3-[(Pyridin-3-yimethyl}-sultamoyl]-phenyl}-acrylic acid (15b)

To a suspension of 3-{3-[(pyridin-3-yimethyl)-sulfamoyl]-phenyli-acrylic acid
methyl ester (14b) (0.35 g, 1.05 mmol} in methanol (4.3 mi) 1N NaCH solution
{3.15ml, 3.15 mmol) was added and the resultant mixture was stirred at ambient
temperature ovemight. The reaction mixture was partitioned between sthyi
acetate and water. The aqueous layer was acidiffed with 2N HCI salution to pH~5
of the reaction madium and stirred for 30 min. The precipitaied sclid was filtered,
washed with water and dried in desiccator over P.Cs. The titie campound was
obtained as a white solid (0.28 g, 84%).

Example 116
3H{3{(Pyridin-3-ylmethy!)-sulfamoyll-phenyll-acryloyl chloride {t6hy
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To a suspension of 3-{3-[{pyridin-3-yimethyl}-sulfamayl(}-phenyl}-acrylic acid {15b}
(0.28 g, 0.88 mmol} in dichloromethane (3.8 ml) oxalyt chloride {0.23 mi, 2.64
mmot) and one drop of dimethylformamide were added. The reaction mixiure was
stirred at 40°C for one hour and concentrated under reduced pressure 1o give
crude fitle compound (0.29 g, 98%).

Example 117
N-Hydroxy-3-{3-[(pyridin-3-yImethyl)-sulfamoyl]-phenyl}-acrylamide (17k)
(PX147250)

Q H
W o N..
W N/S\\/@/\’r aH
j r © o
e,

To a suspension of hydraxylamine hydrochloride {0,31 g, 4,40 mmol} in
tetrahydrofuran (5 ml) a saturated NaHCCa solution (8.8 mi} was added and the
resuliant mixture was stirred at ambient temperature for 10 min. To the reaction
mixture & soiution of crude 3-{3-[(pyridin-3-yimetnyl)-sulfamoyi}-phenyll-acryloy!
chioride (16b} (0.29 g. 6.86 mmol) in tetrahydrofuran (5 ml) was added and the
mixture was stirred at ambient ternperature for one hour, The reaction mixture
was poured info watar, the abtained solufion was acidified with 2N HCI to pH~5 of
the reaction medium and exiracted with ethyl acetate. The organic layer was
washed successively with water and saiurated NaCl, then the soivent was
removed. The residue was washed with hot ethyi acetate and methanol affording
the fitle compound {0.12 g, 37%). M.p. 191°0. "H NMR {DMSOD-dg, HMDSO) &:
4.05 (2H, d, J=64 Hz}; 6.56 (1H, d, J=16.0 Hz); 7.16-8.05 (7H, m); 8.16-8.49 (3H,
m); 9.12 (1H, br 8); 10.80 (1H, br 5), HPLC anaiysis on Symmetry Cys colurmn:
impurtties 8% {column size 3.8x75C mm; mobile phase acetonitrile - 0.1M
phesphate buffer {pH 2.5), 10:20; sample conceniration 0.4 mg/mi; flow rate 1.3
ml/min; detector UV 270 nm). Anal. Caled for GisHisMa04S containing 0.5 % of
inorganic impuritles, %: G 63.77, H 4.51, N 12.54. Found, %: C 53.72, H 4.33, N
12.41.
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Example 118
3-[3-(2-Methoxy-phenylsuliamoyl)-phenyl]-acrylic acid methyl ester (14c)

O\\ o Ohe
N
H O

OMe v
A salution of 3-(3-chloresulfonylphenyljacrylic acid methyl ester (3) {0.40 g, 1.53
mmol] in dioxane {5 ml) was added o a mixture of o-anisidine (0.19 g, 1.54 mmol}
in gioxane {1 mi}and NaHCO;{0.26 g, 3.06 mmal} in water {3 ml), and the
resultant solution was stirred at room temperature until the completion of the
reaction {control by TLC). The reaction mixture was evaporated and tha residue
was partitioned between ethyl acetate and water. The crganic layer was washed
successively with water, saturated NaCl, and dried (Ma280s}. The solvent was
rarnoved and the residue was chromatographad on silica gel with petroleum ether
—ethyl acetate (2:1, viv) as eluent. The obtained preduct was washed with diethyl
ather to give the title compound (0.42 g, 79%) as a white solid. "H NMR (DWMSO-
ds HMD3Q), 4: 3.43 (3H, s); 3.72 (3H, 5); 6.60 (1H, d, J=16.0 Hz); 6.72-7.27 (4H,
m), 7.45-8.12 (5H, m); .47 (1H, ).

Example 119
3-[3-(2-Methoxy-phenylsulfamoyl}-phenyll-acrylic acid {155)

To a suspension of 3-[3-{2-methoxy-phenylsulfamoyl)-phenyi]-acrylic acid methyl
ester (14¢) (0.42 g, 1.20 mmol} in methanol (5.5 ml) 1N NaOM solution (3.6 m,
3.60 mmol) was added and the resuliant mixtire was stirred at ambiant
temperature ovemight. The reaction mixture was parfiticned between ethyl
acetate and water. The aqueous layer was acidified with 2N HCI solution and
exiracted with ethyl acelaie. The exiract was washed with saturated NaCl and
driad {Na;504). The solvent was removed and the residue was dried in desiccator
over P2Qs to give the lile gompound as a white solid (0.37 g, 92%).
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Example 120
3-[3-(2-Methoxy-phenylsulfamocyl)-phenyl]-acryloyl chloride (16¢)

G G
%
H ©

Ohe ©
5 Toasuspension of 3-[3-{2-methoxy-phenylsulfamoyl)-phenyl]-acrylic acid {15c)
{0.36 g, 1.04 mmoel) in dichloromeathane (4 ml) oxay chloride {0.27 mh, 3.12 mmol)
and one drop of dimethylfarmamide were added. The reaction mixture was slired
at 40°C far one hour and concentrated under reduced pressure to give crude title
compound {¢.37 g, 87%).
10
Example 121
N-Hydroxy-3-[3-(2-methoxy-phenylsulfamoyl-phenyll-acrdamide (17c)
{PX117227)

0,
Q\N)\S’Q\f\’(n“oﬂ
H

e
OMe ° e
15 To a suspensicn of hydroxylamine hydrachlonde (0.36 g, 5.20 mmal) in
tetrahydrofuran (8 ml) a saturated NaHCCs solution (4.5 ml) was added and the
resultant mixture was stirred at ambient temperature for 10 min. Ta tha reaction
mixture a solution of crude 3-[3-(2-methoxy-phenylsulfamoy!}phenylj-acryloyl
chloride (16c) (0.37 g. 1.05 mmal} in tefrahydrofuran (5 mi) was added and the
20 mixiure was stirred at ambient temperature for ene hour. The reaction mixture
was poured into waier, the cbtained soluiion was acidified with 2N HCI and
exiracted with sthyl avetate. The organic layer was washed successively with
water and saturated MNaCl, then the solvent was removed. The residue was
crystallised from ethyl acetate and washed with diethyl ether affording the tite
25 compound (0.23 g, 64%). M.p. 181°C. "H NMR (DMSO-dg, BMDSO) 5: 3.45 (3H,
5); .42 {11, d, J=16.0 Hz}; 6.76-7.96 (2H, m); 2.02 (1H, br 5); 9.54 {1H, s); 10.78
(1H, br s). HPLG analysis on Symmetry Ca column: impurities 1.3% {column size
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3.9x150 mm; mobile phase acetonitrile - 0.1M phesphate buffer (pH 2.5}, 35:65;
sample congentration G.15 mg/mi; flow rate 1.2 mifmin; detector UV 230 nm).
Anal. Calcd for CisHieN205sS, %: G §5.18, H 4,63, N 8.04. Found, %: C 55.14, H
4.52, N 7.99.

Example 122
3-[3-(Naphthalen-1-ylsulfamoyl)-phenyl]-acrylic acid methyl ester (14d)

O\\ = Cie
N
H 0O

8]

A solution of 3-{3-chlorosulfonylphenylacrylic acid methyl ester (3) (0.4 g, 1.53
10 mmal) in dioxane (5 mi) was added tc a mixture of 1-aminonaphthalens (0.22 g,
1.53 mmol} in gioxane (1 M and NaNGCs (0.26 g, 3.08 mmal) in water (3 ml},
and the resultant solution was stimed at room temperature until the completion of
the raaction {control by TLC). The reaction mixture was evaporated and the
residue was partitioned between eihyl acetate and 2N HCL. The organic layer was
15 washed successively with water, saturated NaCl, and dried (Nax504), The solveni
was removed and fhe residue was chromatographed cn silica gel with petroleum
elher-ethyl acetate (gradient from 2:1 te 1:1, v/v} &s elvent. The obiained product
wasg washed with diethy] ether to give the title compound (0.28 g, 51%) as a white
solid. "H NMR (DMSO-ds, HMDSO), 8: 3.89 (38, s); 6.56 (11, d, J=16.0 Hz); 7.18
20 (1H, dd, J=7.0 and 1.4 Hz); 7.27-8.14 (11H, m); 10.25 (1H, s).

Example 123
3-[3-{Naphthalen-1-y!sulfamoyl-phenyl]-acrylic acid (15d)

25 Ta a suspension of 3-[3-{naphthalen-1-ylsulfamoyl}-phenyl]-acrylic acid methyl
ester (14d) (0.28 g, 0.79 mmol) in methana! (3 ml} 1N NaOH solufion (2.4 ml, 2.4
mmal) was added and the resultant mixiure was stired al ambient temperature
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ovarnight. Tha reaction mixiure was partitioned between ethyl acelate and water,
The agueous layer was acidified with 2N HCI solution and sfirred for 30 min. The
precipitaled solid was filtered, washed with waler and gried in desiccator over
Pa0s. The tille coimpound was obtained as a white solid {0.22 g, 79%),

Exampig 124
3-[3-(Naphthalen-1-ylsuifarmoyl)-phenyl]-acryloyl chloride (16d)

To a suspension of 3-[3-(naphthalen-1-ylsulfamoyl)-phenyl[-acryiic acid (15d}
(0.22 g, 0.62 mmol) in dichloromethane (2.5 ml) oxalyl chioride {0,168 m!, 1.86
mmgl} and one drop of dimethylformamide were added. The reaction mixture was
stirred at 40°C for ane hour and concenirated under reduced pressure to give
crude title compound (0.23 g, 99%).

Example 125
N-Hydroxy-3-{3-{naphthalen-1-yisulfamoyi)-phenylj-acrylamide (17d) (PX117228)

0 H

o P N
‘ N,s\\/©\An’ oM
O H O

<

To a suspension of hydroxylamine hydrochloride (0.215 g, 3.1 mmol} in
tetrahydroiuran (3.5 ml) a saturated NaHCO; solution (2.7 ml) was added and the
resultant mixture was stirred at ambient temperature for 10 min. To the reaction
mixture a solution of crude 3H{3-(naphthalen-1-ylsulfamoyi)-phenyl]-acrylayl
chioride (16d} (0.23 g) in tetrahydrofuran (2.5 mi} was added and the mixiure was
stined at ambient temperature for one hour. The reaction mixiure was partitioned
between athyl acetate and 2N HCI. The crganic layer was washed suscessively
with water and saturated NaCl, then the solvent was removed. The residue was
crystallised from ethy! acetate affording the tifle compound (0.054 g, 24%), M.p,
180°C. "H NMR (DMSO-ds, HMDSO} 8: 6.45 {1H, d, J=16.0 Hz); 7.14 (1H, dd,
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J=7.0 and 1.4 Hz); 7.31-8.14 (11H, m); 5.09 (1H, br s); 10.27 (1H, s); 10.76 (1H,
br 5}. HPLC analysis on Symmetry Cqg column: impurities 4% (column size
3.8x150 mm; mobile phase acetenitrile - 0.1M phosphate buffer (pH 2.5), 40:60;
sample concentration 0.3 mg/ml; fiow rate 1.2 mi/ min,; detector UV 220 nm). Anai,
Calod for CrkheMa04S, %: C 61.94, H 4,38, N 7.60. Found, %: C 81.18, H4.32, N
7.54.

Example 126
3-[3-(Naphthalen-2-ylsulfamayl)-phenyl]-acrylic acid methy! ester {(14e)

i.ﬂilf%iij\¢\mWe
N7
H Q@ Q

A solution of 3-{3-chlorosulfonylphenyljacrylic acid methy! ester (3) {1.0 g, 3.83
mmol} in dioxane (10 ml) was added to a mixture of 2-aminonaphthalene (0.55 g,
3.83 mmoly and NaHCO3 (0.48 g, 5.71 mmol} in water (6 m!), and the resultant
salution was stirred at room temperature until the completion of tha reaction
(control by TLG), The reaction mixture was evaporated and the residus was
partitioned between ethyl acetate and 2N HCI. The organic layer was washed
successively with water, saturated NaCl, and dried (NapS0,}. The solvent was
removed and the residue wag chromatographed on silica gel with petroleum ether-
ethyl acetate (3.2, viv) as eluent. The obtained product was crystallised fram
petroleum ether-ethyl acetate to give the litle compound (0.52 g, 34%) as a while
solid. "H NMR (DMSO-ds, HMDSQ), 8: 3.73 (3H, s); 6.67 (1H, d, J=16.0 Hz); 7.21-
8.07 (11H. my; 8.16 {1H, s); 10.85 (1H, 5).

Example 127
3-[3-{Naphthalen-2-yisulfamoyl)-phenyl]-acrylic acid (15e}

To a suspensian of 3-[3-{naphthalen-2-ylsulfamoyl)-phenyl]-acrylic acid methyi
estar (14e) (0.25 g, 0.68 mmal) In methancl (3.5 ml) 2N NaOH salution (1.0 ml,
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2.0 mmal) was added and tha resultant mixture was stirred at ambient
temperature overnight, The reaction mixture was partitioned between ethy!
acetate and water. The aquecus layer was acidified with 28 HCI solution and
stirred for 30 min. The precipitated solid was filtered, washed with water and dried
in desiccator aver P20z The title compound was obtained as a white solid (0.21 g,
87%). 'H NMR (DMSO-dg, HMDSO), 5: 6.56 (1H, d, J=16.0 Hz); 7.21-8.01 (11H,
m); 8.12 (1H, s); 10.56 (1H, br s); 12.54 (1H, br s).

Example 128
3-[3-(Naphthalen-Z-ylsufamoyl)-phenyl]-acryloyl chloride (16e)

e
H O [}

To a suspension of 3{3-{naphthalen-2-yisulfamayl}-phenyl-acrylic acid {15e)
{0.21 g, 0.57 mmol) in dichloromethane (2.5 ml) oxalyl chioride (0.15 ml, 1.71
mmol} and one drop of dimethylformamide were added, The reaction mixture was
stired at 40°C for one hour and concentrated under reduced prassiire to give
crude tifle compaund (8.21 g, 95%).

Example 128
N-Hydroxy-3-[3-{naphthalen-2-ytsulfamoyty-phenyl]-acrylamide {17e) (PX117445)

To a suspension of hydroxylamine hydrechloride (2.2 g, 2.85 mmel} in
tetrahydrofuran (3.5 ml} a saturated NaHCOs solution (2.3 ml) was added and the
resultant mixure was stirred at ambient temperature for 10 min, To the reaction
mixiure a solution of crude 3-[3-(naphthalen-2-yisulfamoyl)-phenyll-acryioy
chicride (16e) (0.21 g} in tetrahydrofuran {2.5 mi) was added and the mixture was
stirred at ambient temperature for one hour. The reaction mixture was pariitioned
between athy! acetate and 2N HCI. The organic layer was washed successively
with water and saturated NaCl, then tha solvent was removed. The residue was

JP 2004-511462 A 2004.4.15
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washed with diethyl ether and potroleum ether-ethyl acetate {3:1) affording the
tila compound {0.14 g, 68%). M.p. 164°C. "H NMR (DMSO-dg, HMDSC) 5: 6.49
(1H, d, J=16.0 Hz); 7.16-7.89 (12H, m); 7.98 (1H, br s); 10.52 (14, s); 10.76 {1H,
br s). HPLG analysis on Symmetry Cig Salumin: impurities 5% (column size
3.9x150 mm, mobile phase acetonitrile - 0. 1M phosphate buffer (pH 2.5), 50:50;
sample concentration 0.5 mg/ml; flow rata 0.8 ml/min; detector UV 220 nm). Anal.
Caled for CrgH1sMNs04S, %: C 61.94, H 4,38, N 7.60, Found, %: C 61.44, H 439, N
7.48.

Example 130
3-(3-Nitro-phenyl)-acrylic acid methy! ester (22)

OM
DEN"@%( €

0
Acetyl chlorlde (6.5 ml, 0.09 mol) was added dropwise to methano! (130 ml)at -
15°C temperature. The reaction mixture was stirred for 30 min. simuitaneousty
allowing to warm up to 0°C. 3-{3-Nitro-phenyl)-acrylic acid {21) (25 g, 0.13 mol)
was added by small portions o the mixture at 0°C and the resulting reaction
mixture was stirred overnight at ambient temperatura. The forming precipitate was
filtered, washed with methano) and dried affording the title compound in a form of
white crystals (26.58 g, 98%).

Example 131
3-{3-Amino-phenyl)-acrylic acid methy| ester (23)

OMe
HZN%

G
A mixture of 3-(3-nitro-phenyl}-acrylic acid methyl ester (22) (10.0 g, 48 mmol)
and SnClz2H20 (54 g, 240 mmol) in anhydrous ethanol (200 ml) was heated at
80°C for 1 hour. The reaction mixiure was allowed to coal to room temperature,
then the sclvent was partially evaporated by vacuum rotary evaporator (Up to ca.
¥: volume). The residue was poured In ice water, neutralised {pH~7) with

JP 2004-511462 A 2004.4.15
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saturated NazC0; and the resulting mixture was extracted with ethyl acetate. The
organic extract was washed with saturated NaCl and dried (NazS04). The extract
was filtrated through a simall ampunt of silicagel and evaporated to give pure title
compound in & form of white crystals (8.5 g, 99%). 'H NMR (CDCl;, HMDSO), &
3.89 (3H, brs); 3.7% (3H, s); 6.39 {1H, d, J=16.0 Mz}, 5.61-7.03 (3H, m); 7.18 (14,
t, J=7.6 Hz); 7.62 (1H, d, J=16.0 Hz}.

Example 132
3-{3{{E)-2-Phenylethenesulfonylamina]phsnyl}acrylic acid methyl ester (25a)

(¢}

QN

= ;§\N/©\/\r0Me
oy

Q
A solution of {E)-2-phanylethenesulfonyl chloride (24a) (0.59 g, 2.82 mmol} in
dioxane (3 ml) was added to a mixture of 3-(3-aminopheny!)-acrylic asid methyl
ester (23) {0.50 g, 2.82 mmol} in dioxane (12 ml) and NaHCQ; {0.36 g, 4.28
mmol) in water (8 ml), and the resultant sclution was siirred at room temperature
until the: campletion of the reaction (confrol by TLC). The reaction mixure was
evaporated and the residue was partitioned between ethyl acetate and 2N HCL.
The organic layer was washed successively with water, saturated NaCl, and dried
(Nay80,). The solvent was removed and the residue was chromatographed on
silica gel with chloroform-eihyl acetate (100:2, viv) as eluent to give the title
compound (0.68 g, 70%) as a white solid. 'H NMR (CDCls HMDSO), §: 3.78 {3H,
s), 6,39 {1H. d, J=16.0 Hz); 6.77 (1H, d, J=15.8 Hz}; 6.78 (1H, s}, 7.17-7.48 (2H,
m}; 7.49 {1H, d, J=15.6 Hz}; 7.58 (18, d, J=18.0 Hz).

Example 133
3-[3-{(E)-2-Phenylethenesulfonylamino]phenyljacrylic acid {26a}

JP 2004-511462 A 2004.4.15
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To & suspension of 3{3-{(E)-2-phenylethenasulfenylaminojphenyllacrylic acid
methyl ester (25a) (0.30 g, 0.37 mmol) in methancl (& ml) 1N NaCH solution (2.62
ml, 2.62 mmal} was added and the resultant mixture was stirred at ambient
termperature ovemight. The reaciion mixture was partitioned betwesn ethy|

3 acetate and water. The agueous layer was aciglfied with 2N HCI soluiion and
extracted with ethyl acetate. The extract was washed with saturated NaCl and
driad {Ma,50.). The solvent was evaporated and the residue was dried in
desiceator over P,0s. The tite compound was cbtained as a white soiid {0.26¢,
90%). "H NMR (DMS0-dg, HMDS0) &: 6.41 (1H, &, J=16.0 Hz); 7.12-7.51 (94,

10 m); 7.55-7.81 (3H, m); 10.18 (iH, br 8), 12.32 {1H, brs).

Example 134
3-{3-{(E)-2-Phenylethenasulfonylaminciphenyl}acrylay! chioride (27a)

@\/\”0
al P = o
o H
o]

15 To a suspension of 3-{3-[(E}-2-phenylethenesulfonylaminojphenyilacrylic acid
(26a) (0.26 g, 0,79 mmol} in dichloromethane (3.5 mil) oxaiyl chleride (0.21 ml,
2.37 mmol) and ene drop of dimethylformamide were added. The reaction mixture
was stirred at 40°C for one hour and concentrated under reduced pressure to give
crude tittie compound (0.27 g, 98%).

20
Exarmple 135
N-Hydroxy-B—{Bv[[E)Q-phanylethenesulfunyiamino]phenyf}acrylamids (28a)
(PX117446)
s (O
i f H
/,,S\N e Mo
9 h

[s]
25 To asuspensicn of hydroxylamine hydrachloride (0,27 g, 3.88 mmol) in
tetrahydrofuran {5 m!} a salurated NaiHCOj; solution (3 mi) was added and the
resultant mixture was stirred at ambient temperature for 10 min. Te the reaction
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mixture a selution of crude 3-{3-[(E}-2-phenylethenesulfenylaminolphenyllaciyioyl
chloride (27a) {0.27 g, 0.77 mmei} in tetrahydrofuran (2.5 ml) was added and the
mixture was stirred al ambiant temperature for one hour. The reaction mixture
wag parfitioned between ethyl acetate and 2N HC!. The organic layer was washed
successively with water and saturated NaCl, then the solvent was removed. The
residue was crystallised from ethyl acetate and washed with diethyl ether affording
the tifle compound (0.115 g, 42%) as white crystals. M.p. 171°C. "H NMR {DMSO-
ds, HMDBQ) & 6.38 (4, 4=16.0 Hz, 1H); 7.07-7.80 {m, 12HY; 9.03 (br s, 1H); 10.16
{s, 1H), 10.76 (br 5, 1H). HPLC analysis on Symmetry C1z column: impurities 1%
{column sfze 3.9x150 mm; mebile phase acetonitrile - 0,1M phosphate buffar (pH
2.5}, 35:65; sample concentration 0.4 mg/ml; fiow rate 1.2 mif mtin: detector UV
254 nm), Anal, Caled for CipHigM204S, %: G 58.28, H 4.68, N 8.13. Found, %; G
58,13, B 4.70, N 7,92,

Exampls 136
3-[3-(3.4-Dimethoxy-benzenesuifonylaming)-phenyl]-acrylic acid methyl ester
(25b)

Using an analogous method, the title compound was obtained from 3.4-
dimethaxybsnzenesulphonyl chloride {24b) and 3-(3-aminophenyljacrylic acid
methy! aster (23) as a white salid, yield 77%. ‘H NMR, (DMSO-d;, HMDSO), &
3.69(3H, s); 3.72 (3H, s); 3.78 (2H, ); 8.45 (1H, d, J=16.0 Hz); 6.94-7.87 (8H,
m); 10.23 ppm (1H, brs ).

Example 137
3.{2-(3,4-Dimethoxy-benzenesulfonylariina)-phenyll-acryiic acld (26b)

JP 2004-511462 A 2004.4.15
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Using an analegous method, the tile compound was obtained from 3-[3-(34-
dimethoxy-benzenesulfanylamine)-phenyll-acrylic acid methyl ester (25k) and
sodium hydroxide, ca. yield of the crude product 85%.

5 Example 138
3.[3-({3,4-Dimethoxy-benzenesuifonylamina)-phenyi}-acrylayl chioride (27b)
Wed
Ty
MsQ o"S\ ! Vs cl

Using an analogous method, the title compound was obtained from 3-[3-(3,4-
dimethoxy-benzenesulfonylamino)-phenyl]-acrylic acid (26k) and oxalyl chloride,
10 ca. yleld of the crude product 98% (yellow oil}.

Example 139
3-{3-(3.4-Dimethoxy-benzenesulfonylamino}-phenyl)-N-hydroxy-acrylamide (26h)
(PX117780}

MaO,

y ms N
& PN -
O’ u . oH

15 o
Using an analegous method, the title compound was obtained from 3-[3-(3.4-
dimethoxy-benzenesulfonylamino)-phenyl]-acryloyl chicride (27h) and
hydroxylamine hydrochloride, yield 32%. M.p. 158°C. "H NMR (DIMSO-ls,
BMDSD) 6 3.72 (3K, 8% 3.50 (3H, s); 6.36 (1H, d, J= 16.0 Hz); 6.88-7.52 (85, m);

20 9.03 (1H, br s); 10.16 (1K, brs); 10.78 (1R, br 5). HPLC analysis on Symmetry Cg
cofumn; impurities 2.5 % {celumn size 3.9 x 350 mim; mobile phase acetonitrile —
0.1M pitosphate buffer (pH 2.5), 30:70; detactor UV 254 nm; flow rate 1.3 mifmin;
sarmple concentration 0.5 mgfmi). Anal. Calcd for CypHgN2DsS, %: C 53.96, H
4,79, N 7.40. Found, %: C 53.74, H4.71, N 7.35.

25
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Example 140
3-[3-(Biphenyl-4-sulfonylamino}-phenyl]-acrylic acid methyl ester (25c)
Ph

Using an analogous meathod, the title compound was obtained from biphenyl-4-

5 sulfonyl chleride {24¢) and 3-(3-aminophenyl)acrylic acid methy! ester (23} as a
white solid, yield 78%. 'K NMR {DMS0-ds, HMDSO), & 3.71 (3H, s); 6.43 (1H, 4,
J=16.0 Hz); 7.12-8.17 {14 H, m); 10.49 ppm (1H, brs ).

. Example 141
10 3-[3-(Biphenyl-4-sulfonylaming)-phenyll-acrylic acid (26c}
Fh
&
69\;:{/@\,//’\”/0“

Using an analogous method, the iitle compound was ohtained from 3-[3-(biphenyl-
4-sulfonylarnino-phenyll-acrylic acid methy] ester {(25c) and sodium hydroxide,
ca. yield of the crude product §7%.
15
Exampla 142
3-[3-{Biphenyl-4-sulionylamino)-phenyi]-acryloyl chlonde (27¢)

Using an analogous method, the fitle sompound was abtained from 3-3-(biphenyl-
20 4-sulfonylamino)-phenyl]-acrylic acid (26¢) and axalyl chloride, ca. yisld of the
crude product $8% (yellow oil).

JP

2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

15

20

(388)

WO 0130879 PUTHGRIIN4326

-183 «

Example 143
5-[3-{Biphenyl-4-sulfonylaminc)-phenyl]-N-hydroxy-acrylamide {28c) (PX117731)

Using an analogous method, the tifls compound was obtained from 3-[3-(bipheny!-
4-sulfonylaming)-phenyl]-acryloyl chloride (27¢) and hydroxylamine hydrochloride,
yield 20%. M.p. 115°C, "M NMR (DMSC-ds, HMDSO) &: 6.38 (1H, ¢, J= 16.0 Hz);
8.98-7.65 {10H, m); 7.87 {(4H, ) .03 {1H, br s}, 10.45 [1H, br s); 10.78 (1H, br
5). HPLC analysis on Symmetry Cg column: impurities 2.5 % (column size 3.9 x
150 mm; mobile phase acatonitrile ~ 016 phosphate buffer (pH 2.5), 50:50;
detector UV 254 nm; flow rate 1.0 ml/min; sample concentration 0.5 mg/ml). Anal.
Caled for CziH1aN204S containing 1.3 % of inorganic impurities, %: C §3.11, H
4.54, N 7.07. Found, %: C 63.16, B 4.53, N 6.93.

Example 144
2134 (Toluene—4 sulfonylarnlno -pheny/l-acrylic acid methyl ester (254}

Rey o

Using an analogous method, the title compeund was obtained from folylsulfanyl
chloride {24d) and 3-(3-aminophenyllacrylic acid methyl ester (23) as & white
solid, yield 78%. 'H NMR (CDCl;, TMS), & 2.38 (3H, s); 3.78 {3H, s} 6.34 (1H, d,
J=16.0 Hz); .80 {1H, br, 5, 7.00-7.76 {9H, m).

Example 145
3[3-{Tolusne-4-sulfonylamino}-phenyll-acrylic acid (26d)

JP 2004-511462 A 2004.4.15
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Using an analogous method, the itle compound was obtained from 3-{3-(toluene-
4A-sulfonylaming)-phenyl]-acrylic acid methyl ester (25d) and sodium hydroxide,
ca. yield of the crude product 91%.

Example 146
3-[3-(Toluene-4-sulfonylamino)-phenyll-acryloyt chloride (27d)

Me.
Ty
- = ol
O H
o

Using an analogous methed, the titke compound was obtained from 3-{3-(toluene-
2-sutfonylamino}phenyll-acrylic acid (26d) and oxalyl chloride, ca. yield of the
crude product 98% {yellow off).

Example 147
N-Hydroxy-3-[3-(leluene-4-sulfonylamino)-phenyll-acrylamide (28d) {(PX089342)

Using zn anglogous method, the title compound was chtained fram 3-[3-(toluene-
4-sulfonylamiro)-phanyll-acrfoy! chloride {27d) and hydroxylamine hydrochloride,
yleld 82%. M.p. 147°C. 'H NMR (DMSO-dg, HMDSO) &: 2.32 (s, 3H); 6.36 (d,
J=16.0 Hz, 1H); 6.94-7.76 {m, 9H); 8.03 (br s, 1H); 10.32 (s, 1H); 10.78 ppm {br 5,
1H). HPLC analysis on Symmetry Cig celumn: impurities <1 % (column size 3.9 x
150 mm; mobile phase acetonitrile - 0.1M phosphate buffer (pH 2.5), 35:65;
detector UV 220 nm; flow rate 1.0 mifmin; sample concentration 1.0 mgfml), Anal.
Caled for GagHigNz048, %: G 57.82, H 4.85, N 8.43. Found, %: C 57.73, H4.86, M
8.36.
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Example 148
3-[3—(Banzene-4-suifonyiamino}-phenyl}-acrylic acid methyl ester {25e)

Using an analogous meihod, the title compound was obtained from

5 benzenesulfonyl chloride (24e) and 3-{(3-aminophenyljacrylic acid methyl aster
(23} a8 2 white solid, yield 85%. 1 NMR (CDCl;, TMS), 8: 3.78 (34, s 6.34 (iH,
d, J=16.0 Hz}; 6.74 (1H, br, s}, 6.98-7.83 (10H, m).

Exarmple 149
10 3[3-{Benzens-4-sulfonytamino}-phenyll-acrylic acid (26e)

Using an analogous methad, the title compound was ohtained from 3-[23-
(benzene-4-sulfonylaming)-phenyl]-acrylic acid methyl ester (28e) and sodium
hydroxide, ca. yield of the crude product 88%.
15
Example 150
3-]3-(Benzene-4-sulfonylamino)-phenyll-acryloyl chloride {27e)

0
5" N
-
d N

Q
Using an analogous method, the title compound was obtained from 3-[3-
20 (benzene-4-sulfonylamine)-phenyll-acrylic acid (26e) and oxaly! chloride, ca. yield

of the crude product 98% (yellow oil).
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Example 151
3-{3-Benzenssulfonylamino-phenyl)-N-hydroxy-acrylamide (PX089344)

£ A A M
& N O
[s]
Using an analogous method, the title compound was abtained from 3-[3-

§  (benzene-2-sulfonylamine)-phenyl}-acryloy! chloride (27e} and hydroxylamine
hydrachloride, yisid 86%. M.p. 172°C. "H NMR {DMSO-dg, RMDSO) & 6.35 (d,
J=16.0 Hz, 1H); 6.96-7.92 {m, 10H); .03 (br s, 1H); 10.38 (s, 1H); 10.78 ppm (br
s, 1H). HPLG analysis on Symmetry Csg column: impurities <3 % {column size 3.9
% 150 min; mobile phase acetonitrile - 0.1M phosphate buffer {(pH 2.5), 35:65;

10 detector UV 22¢ nm; flow rate 0.8 miimin; sample concentration 1.0 mg/mi). Anal.
Calod for CigH a3 045, %: C 56.59, H 4.43, N 8.60. Found, %: C 56.48, H4.57, N
8.45.

Example 152
15 Sodium 2-(2-methoxycarbonyl-vinyl)benzanesulfonats (32)

e CMe
SOMNa  ©

Armixture of sodium Z-formylbenzenesutforate hydrate (31) fiech., purtty 75%:

1.33 g, 4.79 mmol), potassium cabonaie (1.32 g, 9.56 mmol), and Irimethy!

phosphoncacetate {1.05 g, 5.77 mmol) in water (2.5 mi) was vigorausty stirred at
2 amblent temperature far 1 hour. The precipitate was filtered ang carefully washed

with methanol. The methanol exiract was evaporated to give the title compound

(0.66 g, 52%) as a white solid. "H NMR (OMSO-dg, HMDSO), 8§ 3.72 (3K, 5); .43

{1H, d, J=16.0 Hz); 7.18-7.96 (4H, m); 8.83 (1H, d, J=16.0 Hz).
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Example 153
3-(2-Chlorosulfonylphenyllacrylic acid methyl ester (33)

= QOMe

0=g=0 a

c

To a solution of 2-(2-methoxycarbonyt-vinylibenzenesulionate {32) (0.63 g, 2.38
mmol) in benzene (2 mY) thionyl chloride (1,43 g, 12.00 rama!) and three drops of
dimeihylformamide were added, and the resultant suspension was stirred at refiux
temperature for 1.5 hours. The reaciion mixiure was evaporated and the residue
was dissolved in benzene {5 ml). The benzene solution was filterad and the filtrate
was ovaporated to give the fille compound {0.47 g, 71%) as an ofi.

Example 154
3-(2-Phenylsulfamoyl-phenyl}-acrylic acid methy! ester (34a}

o OMe

O:‘I.SZO 0

—

T a mixture of aniline (0,33 g, 3.53 mmot) and pyridine (1 ml) a solution of 3-(2-
chlorosulfonylghenylyacrylic acid methyl ester (33) (D.4% g, 1.72 mmol} in
dichloromathane (3 mi) was added and the resultant solulion was stirre¢ at 56°C
for 1 hour, The reaction mixiure was evaporated and the rasidue was partiioned
between athy) acetate and 10% HCI. The organic layer was washed successively
with waier, saturated NaG! and dried (NazS04), The solvent was remaved and the
residue was chromatographed on silica gel with sthy! acetate — chloroform (1.7,
viv) as sluent. The obtained product was washed with diethyl ether ta give the tile
compound {0.23 g, 60%). 'H NMR {CDCiz, HMDSO), 5: 3.86 (3H, s) 6.27 (14, d,
J=16.0 Hz); 685 (1H, br &); 6.87-7.67 (8H, m); 7.84-8.13 (1, m); 842 (1H, d,
J=16.0 Hz}.

JP 2004-511462 A 2004.4.15
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Example 155
3-{2-Phenylsulfamoyk-phenyl}-acrylic acid (35a)

3-(2-phenylsulfamoyl-phenyl)-acrylic acid methyl ester (34a) (0,30 g, (.84 rmmel)
was dissolved in methano! (4 ml), TN NaOH solution (2.82 ml, 2.82 mmol) was
added and the resultant solution was stirred at amblent temperature overnight.
The reaction mixiure was partitionad between ethy! acetate and water, The
aqueous layer was acidified with 10% HCI sclution and stirred at ambient
tamperature for 1 hour. The precipitated solid was filttered, washed with water and
dried in desiccator over P2Os. The fitle compound (0.2 g, 70%) was obtained as a
white solid. 'H NMR (DMSG-dg, HMDSO), & 6.40 (iH, d, J=16.0 Hz); 6.93-7.32
(5H, m); 7.45-8.00 {5H, m); 8.47 (1H, d, J=16.0 Hz); 10.58 {1H, brs).

Example 156
3-{2-Phenylsulfamayl-phenyl)-acryloyl chloride (36a)

o cl

Oi‘IS:O 83

o

To a suspension of 3-(2-phenylsuifamoyl-phenyl-acrylic acld (35a) (0.18 g, D.58
mmal} in dichloromethane (2.0 ml) oxalyl chloride (0.18 ml, 2.06 mmoi) and one
drop of dimethyiformamide were added. The reaction mixture was stired at 40°C
for one hour and coneentrated under reduced pressure.io give crude tite
compound (0,159, 89%}.
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Example 157
M-Hydrosxy-3-(2-phenylsulfamoyiphenyllacrylamide {37a) (PX{16242)
/ H‘oi-l

o

To a suspension of hydroxylamine hydrochloride (0.21 g, 3.01 mmol) in
tetrahydrofuran (4.0 mi) a saturatad NaHCO; sehtion (2.6 ml) was added and the
resuitant midure was stirred at ambient temperature for 26 min. To the reaction
mixture a 3-{2-phenylsulfamoyl-phenyi}-acryloy! chloride (36a) (0.19 g, 0.58 mmol)
sclution in tetrahydrofuran (2.5 ml) was added and tha mixture was stirred at
ambient temparature for 2 hours, The reaction mixture was partitioned between
athyl acetate and 2M HCI, The organic laver was washed suctessively with water
and saturated NaCl, and the sclvent was removed. The residue was washad with
dieihyl ether and crystallised from acetonitrile ta give the title compound (0.056 g,
30%) as white crystals, m.p. 205-206.5°C. "H NMR (DMSQ-dg, HMDSO), 3: 6.37
{1H, d, J=16.0 He); 6.59-8.04 {T0H, m} 8.23 (1H, d, ./=16.0 Hz}; 10.55 {1H, 5);
10.83 (1H, br s}. HPLC analysis on Symmstry Csy column: impurities 6.4%
(column size 3.9x150 mm; mobile phase acetonitrie-0. M phosphate buffer, pH
2.5, 30:70; sample concentration 0.2 mg/ml; flow rate 1.2 mlfmin; detector UV 220
nm). Anal. Caled for CrsHiaN20,8 # 8.1 HpO, %: € 56.28, H B.75, N 4.47. Found,
%: C 55.63, H2.07, N 4.36.
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Example 158
3-[2-(Naphthalen-1-ylsulfamoyl-phenyil-acrylic acid methyl esier (34b}

= OMa

GZ‘I.SZO <

%

Vsing an analogous method, the title compound was obiained from 3-(2-

5  chlorosulfenylphenylacrylic acid methyl ester (33) and 1-aminonaphthaleng, yield
58%. "H NMR (CDCl, HMDSQ), §: 3.76 (3H, s); 6.22 (1H, d, J=16.0 Hz); 6.88-
7.85 (11H, m); 7.94-8.12 (1H, m); 8.51 {(1H, d, J=16.0 Hz).

Example 159
10 3-[2-(Naphthalan-1-ylsulfamoyl)-phenyi]-acrylic acid {35b)

L OH

O=‘$=O Q

i NH

Using an analogous method, the lite cempound was obtained from 3-[2-

{naphthalen-1-ylsulfamoyl)-phenyl]-acrylic acid methy! ester {34b) and sodium

hydroxide, yield 41%. H NMR (DMS0-ds, HMDSD), 8: 6.16 (TH, d, J=16.0 Hz);
15 7.18-7.95 (12H, m}; 8.29 (1H, d, J=16.D Hz); 10.54 (1H, br s).
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Example 160

3-[2-(Naphthalen-i-ylsulfamayl)-phenyl]-acryloyl chloride (36}

OI§=O 2]

i NH

Using an analogous method, the titie compound was obtained from 3-[2-
5 {naphthalzn-1-ylsulfamoyi}-phenyll-acrylic acid {35b} and oxalyl chloride in a form
of a crude product, yield ca. 98%.

Example 151
N-Hydroxy-3-{2-{naphthalen-1-ylsulfamayl)-phenyl]-acrylamide (37b) (PX117447)

N

o 4

Using an analogous methad, the tifle compound was abtained from 3-[2-
(naphthaten- 1-ylsuifamayl)-phenyi]-acryloyl chioride (36h) and hydroxylamine
hydrochloride, yield 38%. m.p. 186-187°C. "H NMR (DMSC-ds, HMDSO0), 6: 6.29
(1H, &, J=15.0 Hz); 7.17-8.16 (118, m); 8.35 {1H, d, J=15.0 Hz); ©.14 {iH, br sy

15 10.57 (1H, s} 10.83 (1R, 5). HPLC analysis or Symmetry C; column: inpurities
84% (column size 3.9x150 mn1; mobila phase acetonitriie-0.1M phosphate buffer,
pH 2.5, 35:65; sample concentration 0.5 mg/mi; flow rate 1.8 mlfmin; detactor BV
220 nm}. Anal. Caled for CigHigNa04S + 0.4 Hy0, %: C 60,76, H 4.51, N 7.46.
Found, %: C 60.46, H 4,35, N 7.89.

20
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Example 162
3-[2-(Methyl-phenyl-sulizmoyl)-phenyl]-acrylic acid methyl ester (34c)

Q\/\(om

O:?:O Q

N
@f “Me

Using an analogous method, the fitle compound was obtained from 3-(2-

5 chicrosulfonylphenyl)acrylic acid methyl ester (33) and N-methylaniline, yield 54%.

"H NMR (DMSO-de, HMDSO), 5 3.13 (3H, 5); 3.67 (3H, 8); 6.29 (1H, d, /=16.0
Hz): 7.01-7.45 {5H, m); 7.52-8.00 (5H, m).

Example 163
10 3-[2-(Methyi-phenyi-sulfamoyl)-phenyl]-acrylic acid (35¢)

Using an anslegeus methad, the tile compound was abtained from 3-[2-(methyl-

phenyl-sulfamoyl)-phenyll-acrylic acid methyl ester (34¢) and sodium hydroxide,

yield 48%. "H NMR {DMSO-dg, HMDSQ), &: 3.17 (3H, 8); 6.28 (1H, d, J=16.0 Hz);
15 7.06-7.42 (5H, m}); 7.53-8.20 (6H, m).

Example 164
3-[2-(Methyl-phenyl-sulfamoyi)-phenyl[-acryloyl chloride (36c)

JP

2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(398)

WO 0130879 POT/GROLAM3G

-193 -

Using an analogous method, the titie compound was obtained from 3-j2-(methyl-
phenyl-sulfamoyl}-phenyi]-acrylic acid (35¢) and oxalyl chioride in a form cf the
crude product, yield ca, 99%.

5 : Example 165
N-Hydroxy-3{2-{methyi-phenyl-sulfamayl)-phenyl-acrytamide (37¢) (PX117448)

O:?‘:O =]

Using an analogous method, the title compound was obtained from 3-[2-{methyl-
phenyl-sulfamoyl}-phenyil-acryloyl chioride (366) and hydrorylamine

10 hydrochloride, yield 40%, m.p. 144.5-145.5°C. "TH NMR {DMSO-dg, HMDSO), &
3.16 (3H, s}; 6.32 (1H, d, J=16.0 Hz); 7.0D-7.86 (8H, m); 8.09 (1H, d, /=16.0 Hz);
9.12 {1H, br &), 10.80 (1H, s}, HPLC analysis on Zorbax SB Crg column; impurities
1.0% {column size 4,6x150 mm; mobile phase methanol-0.1% HiPO,, gradieat
from 50:50 io 90:10; sample concentration 0.5 mg/m; flow rate 1.5 mbmin;

15 defector UV 230 nimj. Anal. Caled Tor GagHrsNzO4S # 0.7 HpQ, %: C 55.70, H 5.08,
N §.12. Found, %: C 55,17, H 4.85, M 8.05.

Example 186
3-(4-Chlorosulfonyl-phenyl)-acrylic acid (42)

L, f/o

7
<
= OH

20 ©
To neat chloresulfonic acid (5.3 ml, 80 mmol) at 0-5°C tempetature siowly
winpamic acid (41} {1.47 g, 10 mmal) was added. As the reaction procesded
hydrogen ghlaride gas evolved, Thie reaction mixture was stirred sucoessively at
0°C for 1 haur, at ambient temperature for 2 hours and at 40-42°C for 2 hours.
25  The dark, viscous syrup was poured onto ice, the precipitated solid was filtered
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and washed with water. The title compound (0.5 g, 20%) as a white solid was
abtained. 'H NMR (OMSO-dg, HMDSOY, 5: 8.55 (1H, d, J=16 Hz); 7.58 (1R, 4,
J=16.0 Hz), 7.65 (4H, s} 8.15 (1H, brs).

Example 1867
3-{4-Phenylsulfamoyl-phenyl}-acrylic acid (43a)

To a mixture of anifine (0.35 g, 3.75 mmo!l} and pyridine {1 ml) a solution of 3-(4-
chilorosulfonyl-phenyl}-acryfic acld (42) (0.45 g, 1.82 mmoel) in dichloromethane (3
m!) was added and the resultant solution was stirred at 40°C for 1 hour, The
reaction mixture was evapuorated and the residue was partitioned belween ethyl
acetate and 6N HCI. The organic fayer was washed successively with water,
saturated NaCl and dried (Na,S04). The solvent was evaporaled unger reduced
pressure to give the title compound (0.30 g, 54%). 'H NMR. (DMS0-d, HMDSQ),
8:6.60 (1K, d, J=18.0 Hz); 6.93-7.43 (5H, m); 7.60 (1H, d, J=16.0 Hz); 7.79 (2H,
d, J=8.0 Hz}, 7.67 (?H, d, J=8.0 Hz); 10.35 (1H, 5).

Example 168
3-(4-Phenylsulfamoykphenyl)-acryloyt chioride (44a)
i o

N._
4
Q
= G

Q
To a suspension of 3-(4-phenylsulfamoyl-phenyl)-acrylic acid (43a) (0.25 g, 0,82
mmol) in dichloromethane (4.7 mi) oxalyl chloride (0.32 ml, 3.68 mmol) and one
drop of dimethylformamide were added. The reaction mixture was stirrod at 40°C
for one hiour and concentrated under reduced pressure to give crude title
compound {0.24g, 92%).
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Exarnple 169
N-Hydroxy-3-(4-phenylsulfamoylphenyl}-acrylamide (45a) (PX117450)
H

Y
i
o ~OH

s}

To a suspension of hydroxylamine hydrechlaride (0.21 g, 3.01 mmal} in
5 tetrahydrofuran (4.0 ml) a saturated NaHCO; sofution (2.6 ml) was added and the

resultant mixture was stired at ambient temperature for 25 min. To the reaction
mixture a 3-{4-phenylsulfamoyl-phenylyacryloyl chloride (4da) {0.19 g, 0.59 mmol)
solution in tefrahydrofuran (2.5 ml) was added and {he mixture was stirred at
ambient temperature for 2 hours. The reaction mixture was partitioned between

10 ethyl acelate and 2N HCI. The organic layer was washed successively with water
and saturaied NaCli, and the solvent was removed. The residue was washed with
digihyl ether io give the title compound (0.074 g, 39%) as white crystals, m.p. 176-
177.5°C. "H NMR {DMSO-ds, HMDSO), &: 6.54 (1H, d, J=16.D Hz); 6.96-7.32 (5H,
m); 7.47 (1M, d, J=18.0 Hz); 7.76 (4H, s}; 8.14 (1H, br s); 10,28 (1H, br 8); 10.86

15 (1H, s). Anal. Calcd for CisH1aNa04S, %: C 56.59, H 4.43, N 8.80. Found, %:
55.82, H 4.36, N 9.01.

Example 170
3-[4-{Naphthalen-2-ylsulfamoyl}-phenyl-acrylic acid (43b)
H

(vl
M./
p
o]
= OH

20 o
Using an analogous method, the title compound was obtained from 3-(4-
chiorosulfonyl-phenyl}-acryiic acid (42) and 2-aminonaphthalene, vieid 49%. 'H
NMR (DMSC-ds, HMDSO), 5 6.62 (1H, d, J=18.0 Hz); 7.18 (1H, dd, J=8.0 and
2.0 Hz); 7.34-8.14 (11H, m); 1032 {1H, br s},

25
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Example 171
4-{4-(Maphthalen-2-ylsulfamoyl}-phenyl]-acryloyl chloride (44b)

E flo
iy “;5
PN
i Cl
Q

Using an analogous method, ths title compound was obigined from 3-4-
(naphthalen-2-ylsulfamoyl}-phenyll-acrylic acid (43b) and oxalyl chloride, ca, yield
of the crude preduct 98% (yellow ail).

Example 172
N-Hydroxy-3-[4-(naphthalen-2-ylsulfamoyl»-phenyl]-acrylamide [45k} (PX117736)
H

N\Sﬁc'
4
J il
P \OH

s}
Using an analogous method, the title compound was obtained from 3-[4-
{naphthalen-2-ylsulfamoyl)}-phenylj-acryloyl chloride (44b) and hydroxylamine
hydrachloride, yield 26%. M.p. 198.5-199.5°C. 'R NMR (DMS0-dg, HMDSO?, &
6.54 {1H, d, J= 16.0 Hz); 7.16 (1H, dd, J=B.0 and 2.0 Hz); 7.28-8.12 (T1H, m};
9.1 (1H, br s); 10.07 (1H, s); 10.87 {1H, s). HPLC analysis on Symmetry Ca
column: impurities 1.8 % (column size 3.2 x 150 mm; mobile phase acetoniirle -
0.1M phosphats buffer {pH 2.5), 35:65; detecter UV 254 nm; fiow rate 1.5 ml/min;
sample concentration 0.5 mg/ml). Anal. Caled for GraHisNa04S * 0.2 H0, %: C
61.34, H 4.44, N 7.53. Found, %: C 60.96, H 4.28, N 7.56,

Example 173
3-{4-{Biphenyl-4-ylsulfamoyl)-phanyll-acrylic acid (43c)

H\ép
g
/©/ &
Ph e OH

8]
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Using an analogous method, the tille compound was obtained from 3-(4-
chloresulionyl-phenyl-acrylic acid (42) and 4-aminobiphenyl, vield 67%. H NMR
{DMSC-ds, HMDSO}, & 6.62 {1H, d, J=16.0 Hz); 7.19 (2H, d, J=8.0 Hz); 7.25-7.75
(9F}, m); 7.77-7.95 {4H, m), 10.46 {1H, br s).

Example 174
3-[4-{Biphenyl-4-yisulfamoyi}-phenyl]-acryloyl chlotide (44¢)

i
i
P
o
Ph O
o

Using an analogous methad, the litle compound was obtained from 3-[4-(biphenyl-
10 4-ylsulfamoyl}-phenyl]-acrylic acid (43¢) and oxaly} chloride, ca. yield of the crude
product 79% (yellow oil).

Example 175
N-Hydroxy-3-4-{biphenyl-4-ylsulfamoyl)-phenyl]-actylamide {45¢) (PX117792)
H

N
d
d
/©/ a H
Ph N.
/ oH

15 o
Using an analogous method, the title compound was obtained from 3-[4-(bighenyl-
4-ylsulfamoyl}-phenyl]-acryloy! chloride (44¢) and hydroxylamine hydrochloride,
yield 32%. M.p. 211-211.5°C. 'H NMR {DMSO-dg, HMDSO}, &: 5.53 (1H, d,
J=16.0 Hzy; 7.19 {2H, d, J=B.0 Hz); 7.32-7.89 (8H, m); 7.72-7.92 (4H, m); 9.09

20 (1H, brsy 10.45 (1H, 8); 10.85 (1H, br s). HPLC analysis on Zortax SB-C18
column: impurities 3 % {column size 4.6 x 150 mm; maobile phase acetonitrile —
0.1% H:zPCs, gradient from 50 to 100% (10 min}; detector UV 264 nm; flow rate
1,0 mlfmin; sample concentration 0.65 mg/mi}. Anal. Calcd for CoiH15N0.45, %: C
63.94, H4.60, N 7.10. Found, %: C B3.61, H 437, N7.11.

25
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Example_ 176
3-14-{4-Bromeo-phanyksutfamoyi-phenyi}-acrylic acid (43d)

o
i
o
[&]
B P oH
8]

Using an analogous methad, ihe fitle compound was obtainsd from 3-(4-
chiorosulfonyl-phenyf-acrylic acld (42) and 4-bromoaniling, yisld 66%. 'H NMR
(DMSO-de, HMDSO), &: 6,60 (1H, d, J=16.0 Hz); 7.08 (ZH, &, J=8.0 Hz); 7.44 (24,
d, J=8.0 Hz); 7.60 {18, d, J=16.0 Hz), 7.73-7.85 (4H, m); 10.49 {1H, br s).

Exampie 177
3-4-(4-Bromo-phenylsulfameyl)-phenyll-acryloyl chloride {44d)

o
Using an analogous method, the title compound was obtained from 3-{4-(4-broma-
phenylsulfamoyl)-phenyll-acrylic acid {43d} and oxalyl chloride, ca. yield of the
crude product 21% (yellow oil).

Exampie 178
N-Hydroxy-3-[4-(4-bromo-phenylsulfamoyl)-phenyi]- acrylamide (45d) (PX117795)
H 0
N 57
Py
/©/ o | H
Br P M.

OH

Using an analegous method, the tile compound was obtained from 3-[4-(4-bromo-
phenylswtamoyi)-phenyl]-acryioy! chloride {(44d) and hydroxylamine
hydrochlorids, yield 59%. M.p. 219-220.5°C. 'H NMR (DMSO-ds, HMDSQ), 5:
554 (1H, d, J=16.0 Hz}, 7.05 (2H, d, J=8.0 He): 7.43 (2H, d, J=8 0 Hz), 7 48 (1H,
d, J=16.0 Hz); 7.63-7.87 {4H, m); 8.11 (1H, br s); 10.45 (1H, 8); 10,83 {1H, br s},
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HPLC analysis on Zorbax $B-C18 column: impurities 3 % (column size 4.6 x 150
mm; mobils phase acetanitrile —0.1% HyPO4 gradient from 30 to 100% (15 miny;
detector UV 254 nm; flow rate 1.0 mifmin; sample concentration 0.65 mg/mt).
Anal. Caled for CishygBa048, % © 45.36, H 3.30, N 7.05. Found, %: G 45.44, H

5 323 N7.0b

Example 179
3-[4-(4-Chlaro-phenylsulfamoyli-phenylj-acryiic acid (43e)

Il
N
]
"
ST
< L OH
Q

10 Using an analogous methad, the title compound was obtained from 3-(4-
chiorosulforyl-phenyl)-acrylic acid (42) and 4-chloroaniline, yleld 83%. TH NMR
{DMSO-dg, HMDSQ}, 5: 6.63 (1H. ¢, J=16.0 Hz); 7.09 (2H, d, J=8.0 Hz}; 7.34 (2H,
o, J=8.0 Hz), 7.58 (2H, d, J=6.0 Hz}, 7.72 (2H, d, J=8.0 Hz); 7.84 (2h, &, J=8.0
Hz),10.47 {1H, br s}.

Example 180
3-[4-(4-Chloro-phenylsulfamay!)-phenyll-actyloyt chioride (44e)

Using an analogous method, the tite compound was obtained from 3-[4-{4-chloro-
20  phenylsulfamoyi-phenyll-acrylic acid (42e) and oxaly! chioride, ca. yield of the
crude product 71% (yellow oil}.
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Example 181
N-Hydroxy-3-[4-(4-chloro-phenylsulfamoyl)-phenyil-acrylamide (45e} (PX1177986)

H
NP
S
i
ol N
= N oH
o]

Using an analogous methog, the title compound was abtained from 3-[4-{4-chloro-
phenylsutfamoyi}-phenylj-acryloyl chloride {44e) and hydroxylamine hydrochloride,
vield 33%, M.p. 201-202°C. "H NMR (DMSO-ds, HMDSG), & 6.52 (1H, d, J=16.0
Hz); 7.08 (2H, d, J=8.0 Hz); 7.29 (2H, ¢, J=B.0 Hz); 7.45 (1H. d, J=16.0 Hz); 7.63-
7.89 (5H, m}; 10.43 (TH, br 8); 10.83 (1H, tr s). HPLC analysis on Zorbax SB-C18
column: impuriiies 6 % (column size 4.6 150 mm; mobile phase acetonitrile —
G.1% HaPQy, gradient from 30 to 100% (15 min); detector UV 254 nm; flow rate
1.0 mifmin; sample concentration 0.5 mg/ml). Anal. Cated for CigHiaCINO4S, %:
C51.07,H3.71, N7.94. Found, %: G 51,14, H 3.70, N 7.86.

Example 182
3-Bromo-N-phenykbenzenesulfonamide (52a)

G
s Br
-y
H k=

3-Bromobenzenesulfonyl chloride {51a) (1.0 g, 3.9 mmol} was added to a mixture
of aniline (0.47 g, 5.1 mmol} in acstonifrile (10 ml} and sodium carbonate {1.3 g,
12.3 mmol) in water (10 ml). The mixture was stired at ambient temperaturs for 1
haur and the reaction product was extracted with ethy! acetate (30 ml). The
extract was dried (Na,504) and solvents were removed under reduced pressure
to give the titte compound (1.15 g, 94%) as an oll witch solidified upon standing.
M.p. 88-100°C. 'H NMR (DM30-ds, HMDSO) 8: 6.94-7.43 {5H, m, CsHz); 7.50-
7.96 (4H, m, GeHa); 10.36 (1H, s, NH).

JP 2004-511462 A 2004.4.15
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Example 183
3-(3-Hydroxyprop-1-ynyl)-N-phenylbenzenesulfonamide (53a)

g
vy S o

A mixture of 3-bromo-N-phenyl-benzenasulfonamide (52a) (1.0 g, 3.2 mmal),
benzene (2.4 ml), etrakis(friphenylphasphine)pailadium(0) {0.4 g, 0.34 mmal),
copper iodide {0.032 g, 0.16 mmol}, triethylamine (2.4 mi, 17.2 mmol), and
propargyl alcohol (1.0 ml, 17.2 mmel)) was refluxed under argen for 30 min. The
reaction mixiure was dluted with 5% HCI (50 ml) and produst was extracted with
ethyl acetate (50 ml). The exiract was washed successively with % NaHGOs,
water and dsied (Na,S0s). The solvents were removed under reduced pressure
and the produst was purified on silics gel with ethyl acetate — hexane {1:1, v/v) as
sluent. The titls compound (0.59 g, 64%) was cbtained as an oil. 'H NMR [DMSO-
dg, HMDSQ) §: 428 {2H, d, /=6.0 Hz, CHy); 6.36 (TH, t, J=6.0 Hz, OH); 6.84-7.32
(5H, m, CeHa); 7.35-7.91 (d4H, m, CeHa); 10.32 (1H, 8, NH).

Example 184
3-(3-Oxoprop-1-yny!N-phenylbenzenesulfonamide (54a)

GHO
3-(3-Hydroxyprap-1-ynyl)-N-phenylbenzenesulfonamide (53a) (0.55 g, 1.9 mmof)
was dissoived in a solutioh of Dess-Mariin reagent in methylene chloride (0.157
g/ml} (8.2 ml} and the resultant mixlure was stirred af amblent temperature for 30
min. The mixture was parlitioned between water (50 ml) and ether (50 mi), and
ether solulion was washed successively with 5% NasCQa, waler, and dried
{N2,504). The sclvents were removed under reduced pressure 1o give the title
compound (0.47 g, 72%} as an oil. The crude product 54a was used in the further
step without an additional purification. 'H NMR (DMSO-ds, HMDSO) §: 6.96-7.41
{5H. m, CeHs); 7.54-8.07 (4H, m, CeHq), 9.45 (1H, 5, CH); 10.41 (1H, s, NH).
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Example 185
(E}-5-{3-Phenyisutfamoylohenyl)pent-2-en-4-ynoic acid methyl ester (55a)

0,
L5

Rt

i) P

H

V4

To a solufion of trimethy! phosphanoacetate (0.81 g, 4.5 mmol} in dry
& fetrahydrofuran (20 ml) under an argon atmaosphere at 15-20°C sodium hydride

{0.12 g, 5.0 mmol) was added. The mixture was sfirred at amblent temperature for
1 hour, and = solution of 3-(3-oxoprop-1-ynyi)-N-phenylbenzenesulfanamide (54a)
(0.44g, 1.5 mmol) in dry tefrahydrofuran {20 ml) was added dropwise at 15-20°C.
The reaction mixfure was stirred at ambient temperature for 1 hour and quenched

10 by 3% HCI (20 ml). The product was exiracted with ethy) aceiate {50 ml), the
exiract was washed with 5% NaHCQ,, water and dried (NazS04). The sclvents
were removed under reduced pressure and the residue was chromatographed on
silica gel with ethyl acetate - hexane (1:2, vfv) as eluent to give the title compound
{0.39 g. 74%) as & white solid. M.p. 134-136°C. "H NMR (DMSO-dg, HMDSO) 5;

15 3.73 (3H, 5, CHa); 6.48 (1M, d, J=15.5 Hz, CH); 7.03 (1H, d, J=15.5 Hz, CH); 7.01-
7.38 (5H, m, CeHg); 7.41-7.89 {(4H, m, CoHa); 10.34 (1H, s, NH).

Example 186
(E)-5-(3-Phenylsultamoylphenyl)pent-2-en-4-ynoic acid {56a)

20 e

Te & solution of E-5-(3-phenylsulfamoylphenylpent-2-sn-4-ynoic acid methyl ester '

{55a) (0.34 g, 1 mmol) in methanol (3 ml) 1N solution of sodium hydroxide (3 ml)
was added and the mixture was stired at ambient temperatura for 2 hours.
Methano! was removed under reduced pressure, 1o the residue water (5 mi} was
28 added and the mixture was acidified with 3% HCI. The precipitate was filtered,
washed with water, and dried to give the tile compound (0.31 g, 95%) as white

JP 2004-511462 A 2004.4.15
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crystals. M.p. 188-180°C. 'H NMR {DMSO-ds, HMDSO) 5: 8.36 (1H, d, J=15.8 Hz,
CH); 6.92 (1H, d, J=15.8 Hz, CH); 7.01-7.36 (5H, m, CgHs); 7.36-7.89 (4H, m,
CgHa); 10.32 (1H, 5, NH).

Example 187
{E)-5-(3-Phenylsulfamoyiphenyl}pent-2-en-4-ynoic acid hydroxyamide (58a)
(PX116238)

e
Q,
R -
5] =N H
% = Man

0
To a solution of (E)-5-(3-phenylsufamoyiphenylipent-2-en-4-ynoic acid (56a)
(0.25g 0.77 mmol) in methylene chloride (5 mil) exalyl chloride {0.42g 3.1 mmol)
was added. The resuliant mixture was stirred for 1 hour at ambient terperature
and the solvents were removed under raduced pressure, The crude product (57a)
was tisselved in acetonitiile (& ml) and the abtained solution to a mixture of
hydrexylamine hydrochloride (0.3 g, 4.3 mmol} and NaHCO; (0.3 g, 3.6 mmal} in
watar (8 ml} was added. The reaction mixture was stirred for 10 min. and the
praduct was extracted with ethyl acetate (30 ml). The extract was washed with
10% MNazCCh, and the aqueous phase was acidified with 3% HC). The precipitate
was filtered and dried {¢ give the fitle compound (0.12 g, (46%). M p 88-80°C. ™
NMR (DM30-ds, BMDSO) &: 841 {1H, d, J/=15.8 Hz, CH); 6.82 (1H, d, /=15.8 Hz,
CHy, 6.92-7.41 (5H, m, CgHs); 7.47-8.01 (41, m, CeHy); 8.94-11.21 (3H, brs, NH,
NH, OH). Anal. Caled for Ci7H1sN2048 # 0. 4H20: C 68.58, H 4.27, N 8.01. Found:
C 58.12, H 4.03, N 7.80.
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Example 188
4-lodo-M-phenyl-benzenesulfonamide (52b}

Using an analogous method, the titie compound was obtained from 4
indobenzenssulfenyl chloride (51b) and aniline, yigld 56%, m.p. 135-137°C. 'H
NMR (DMSC-dgs, HMDSO) §: 6.85-7.36 (5H, m, CsHs); 7.52 (2H, d, J=8.5 Hz,
CgHa); 7.89 (2H, d, /=85 Hz, CeHz); 10.32 {1H, 5, NH).

Example 189
4-{3-Hydroxyprop-1-ynyl}-N-phenylbenzenesulfonamide (53b)

B o

Using an anaiogous methed, the title compound was obtained from 4-iodo-N-
phenyl-benzenesulionamide (52b) and propargyl alcohal, vield 86%, m.p. 161-
163°C. '"H NMR (DMB0-dg, HMDSO) &: 4.29 (ZH, d, J=6.0 Hz, CH); 5.38 (TH. 1.
J=6.0 Hz, OH); 6.82-7.38 (5H, m, CsHs); 7.54 (2H, d, J=9.0 Hz, CeHa); 7.73 (2H,
o, 5.0 Hz, CeHg); 10.28 (14, 5, NH).
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Example 190
4-{3-Oxoprop-1 -yayl)-N-phenylbenzenesulfonamide {54h)

0
HN\. ,Sb
Q

S
CHO

Using an analogous method, the title compound was obtained from 4-(3-

& hydroxyprop-1-ynyt-N-phenybenzenesuforamide (53b) and Dess-Martin
reagent, yield 70%, m.p. 161-163°C. "H NMR {DMS0-ds, BMDSO) 8: 6.92-7 .41
(5H, m, Gabs); 7.83 (4H, 5, CeHa); 8.43 {1H, 5, CH); 1042 (1H, 8, NH).

Example 191
10 E.5-{4-Phenyisulfamoylphenyjpent-2-en-4-yroic acid meihyl ester (55b)

HR._ /9
£

0
S OMe
o

Using an analogous method, the fitle compound was obtained from 4-{3-oxoprop~
1-yryl)-N-phenytbenzenesulforamide (54b) and trimethy phosphonoaceiats, yield
49%, m.p. 153-155°C. 15 NMR (DMSO-dg, HMDSQ) & 3.72 {3H, 5, CH;); 6.42

15 (1H, d, v=16.0 Hz, CH); 6.98 {1H, d, /=16.0 Hz, CHY; 6.92-7.38 (SH, m, CgHs);
7.64 (2H, d, J=0.0 Hz, CsHa); 7.76 (2H, d, J=8.0 Hz, CeHz); 10.32 (1H, 5, NH).

JP 2004-511462 A 2004.4.15
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Example 182
5-{4-Phenylsulfamoylghenyljpent-2-en-4-ynoic acid (56b)

HN. P

‘\\\C L aH
Q
Using an analogous methad, the title compaund was obtained from E-5-(4-

5 phenylsulfamaylphenyl)pent-2-en-4-ynoic acid methy! ester (55h), visld 81%,
m.p. 234-236°C. 'H NMR (DMSO-ds, HMDSO?) 5: 6.39 (1H, d, J=18.0 Hz, CHj};
6.95 (1H, d, J=16.0 Hz, CH); 6.94-7.39 (54, m, CgHg); 7.68 {2H, d, v=9.0 Hz,
CgHz); 7.83 (2H, o, J=9.0 Hz, CaHz); 10.36 (1H, s, MH), 12.77 (1H, br 5, OH}.

10 Exarnple 193
E-5-(4-Phenylsulfamoylphenylipent-2-en-d-yneic acid hydroxyamide (58b)
(PX117453)
N,
r‘/s
S M

Using an analogous method, the title compound was obtained from 5-{4-

15 phenylsufamoylphanyl)pent-2-en-4-ynoic acid (56b) via (E)}-5-[4-
phenylsulfamoylphenyl]-2-penten-4-ynoyl chloride (57k), vield 59%, m.p. 161-
163°C. 'H NMR {DMS0-dg, HMDSO) 8:6.38 (1H, d, J=16.0 Hz, GH); 6.78 (1H, d,
J=16.0 Hz, CH}; 6.89-7.43 (5H, m, CeHs); 7.67 (2H, d, J=0.0 Hz, CeHp); 7.78 (2H,
d, #=8.0 Hz, CsHz); 10.05 (3H, br s, NH, NH, OH). Anal. Calcd for Ci7H14Nz048 »

20  0.25H0: C 58.86, H 4.21, N 8.08. Found: C 58.36, H 3.93, N 7.82.
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Example 194
Sndium B-sthoxy-B-oxo-1-hexanesulfonate (62b)
Q OFt
Nao’s\\/\/\/\lr

o s}
To & soluticn of sthyl 8-bromohexancate (61b) (2.48 g, 11.0 mmol) in etharol (8
mi} a solution of sodium sulfite (2.16 g, 20.6 mmotl) in water (9 rl) was added and
the resulting mixiure was refluxed for 1 hour. The reaction mixture was
evaporated under reduced pressure and the obialned sclid was extracted with
heiling ethanol in Soxhiet extraction apparatus for 15-20 hours. The extract was
evaporated and the residue was crystallised from ethancl-diethyl ether {1:10)
giving the tile compound {2.71 g, 89%) in a form of a white solid material. H
NMR (DMSO-ds, HMOSOY, 3 1.05-1.78 (6H, m); 1.17 {3H, t, J=7.2 Hz); 2.26 (4H,
1, J=7.5 Hz}; 4.05 (2H, g, J=7.2 Hz}.

Example 185
Ethyl 6-{chlorosulfonyl)hexanoate {63k)
Q,

L) QFt
C|/E§g\/\/\ﬂ/

s}
Sodium G-ethoxy-6-0x0-1-hexanasulfonate (62b) (1.68 g, 6.8 mmol) was mixed
with phospherus pentachloride and the mixure was carefully pestled in a mortar,
After the reaction came to the end (the foaming of the reaction mixture ceased)
the mixture was extracted with dry benzene (50 ml), The extract was evaporated
under reduced pressure and the residue was dried in vacuum to give crude title
compound (1.03 g, 61%) as a hygroscopic oil. The chloride (83b) was used in
jurther reactions without additional purifisation.

Example 196
Ethyl 6-(anilinosulfonyl}hexancate {54b)

JP
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To a solution of ethyl 6-(chlorosulfonyl)hexancate (63b) (0.5 g, 2.0 mmol} in
benzene (& ml) aniline {0.8 g, 5.5 mmol} was added and the resulting solution was
stirred at amhient tfemperature for 24 hours, The reaclion mixture was partiticned
between ethyl acetate and 1N HC). The organic layer was washad successively
with water, saturated NaCi, and dried (Na:304). The solvent was evaporaied and
the residus was chromatographed on silica gel with petroleum ether - fert-
butylmethyl ether (3:2, viv) as eluant to give the litle compound (0.45 g, 75%} as
an oll. "B NMR {DMSO-t;, HMDSO), §: 1.03-1.81 {8H, m}, 1.15 {(3H, t, J=7.1 Hz);
2.23 (PH. 1, J=6.8 Hz); 3.07 (2H, 1, J=7.6 Hz); 4.04 (2H, g, J=7.1 Hz); 7.00-7 47
(5H, m); 8.76 (tH, s).

Example 197
6-{Anilinosulfonyl)-N-hydroxyhexanamide (67b) (PX117234)

H
©\ % e
N/S\\/\/\/\\“/ H
H © [}

To a mixture of ethy! 6-(anilinosuifonylihexanoate {64b) and hydroxylamine
hydrochloride (0.43 g, 6.2 mmol) in methanol (5 mil) the 3.43 N solutien of sedium
methylate (2.62 ml, 9.0 mmel) in methanol was added and the reaction was stired
at ambient temperature for 40 min. Tha reaction mixiure was poured into
saturated NaH:PO,4 (15 mi) and extracted with ethyl acetate. The exfract was
washed successively with water, saturated NaGl, and dried (NazSQy4). The solveni
was avaporated, the residue was washed with disthyl ether and crystalised from
athyl acetate. The tile compound (0.3 g, 69%) was obtained as white crystals,
m.p., 97-88°C. "H NMR (DMSC-dg, HMDSD), 8: 1.62-1.78 (m, BH, CHz); 1.90 (brt,
2H, J=6.4 Hz, CHy), 3.06 {1, 2H, J=7.0 Hz, CHy); 6.94-7.60 {m, H, aram.}, 8.66
{br s, 1H, NH); 9.76 (br s, 1H, NH); 10.36 (br s, 1H, OH). HPLC analysis on
Symmetry Ca calumn: impuritiss 3.5% (column size 3.9 x 150 mm; mobile phase
acatonitrile — 0.1M phosphate buffer (pH 2.5), 30-70; detector UV 220 nm; flow
rate 1.1 mlimin; sample concentration 0.4 mgéml). Anal, Caled for C1xH1aN20.3,
%: C 50.33, H 6.34, N 9.78, S 11.20. Found, %: C §0.10, H6.22, N .83, S 11.10.

JP 2004-511462 A 2004.4.15
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Exampla 198
Sodium 5-ethoxy-o-oxo-1-pentanesulfonate (G2a)

O
Nag._ 9:/

P OFt
9

[
Using an analegous method, the title compound was obtained from ethyi 5-

bromopentancate (61a} and sodium sulfite in a form of white crystals, yield 98%.
'H NMR (DMSO-dg, HMDSQ), 8: 1.17 (3H, 1, J=7.0 Hz); 1.37-1.72 (4R, m}; 212
2.56 (4H, m, partlally overiapped with a signal of DMSQ}); 4,04 (2H, 1, J=7.0 Hz).

Exampls 198
Ethy! 8-(chiorosulfonyl)peniancate (63a)

(a3
Cla o
g

QEt
7
O/ \/\/Y

Q
Using an analagous method, the title compound was obtained from sodlum 5
ethoxy-5-0x0-1-pentanesulfonate {62a) and phosphorus pentachloride, ca. vield of
the cruds product 90% (hygroscopic cil).

Examg.le 200
Ethyl 6-(anilinosulfonyl}peniancate (64a)
H

(s]
N 2
©/ G,/SW\[I,OEK .
Q
Using an analegous method, the fitle compound was abtained from ethyl &
{chiorosulfonyl)pentanoate (63a) and aniline as an oil, yield 38%. 'H MMR
{DMSO-dg, HMDSO}, 5: 1.15 (2H, 1, J=7.0 Hz); 1.48-1.81 (4H, m); 2.27 (2H, t,
J=6.2 Hz); 3.09 (2H, t, J=6.T Hz); 4.04 (2M, 0, J=7.0,Hz); 6.98-7.48 (5H, m); 9.78
I

{1H, s).

JP
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Example 201
5-(Anilinosufonyl)-N-nydroxypentanamide (67a) (PX117233)

S ﬁ\SrP H
O/ O.t,n \/\/Y ~0H
a
Using an analogous method, fhe title compound was obtained from ethyl 6-
{anilinosulfony/ipentanoate {64a) and hydroxylamine hydrochloride, yield 49%,
m.p. 128-129°C (irom ethyl acetate). 'H NMR (DMSO-de, HMDSO) & 1.37-1.78
(m, 4H, CHz); 1.92 (, 2H, J=5.9 Hz, GHZ); 3.07 {1, 2H, J=7.0 Hz, CH;); 6.97-7.47
(e, 5H, CgHa); 8.6 (5, 1H, NH); 9.78 (s, 1H, NH); 10.33 (s, 1H, OH). HPLC
analysis on Symmetry Cg celumn: impurities 1.2 % (column size 3.9 x 150 mm;
mobile phass acefonitile — 0.1M phosphate buffer (pH 2.5), 25.75; detector UV
220 nim; flow rate 1.2 mlfmin; sample concentration 0.5 mg/mi). Anal. Calcd for
CrHagMN20,8, % © 48,52, 1 5.92, N 10,28, 5 11.77. Found, % G 4857, H
592, N 10.21, § 11.65.

Example 202
Ethyl 5-[{2-naphthylaminojsufonyijpentanoate (64e)

H
NP
S QFEt
&
Ry
Q

Lsing &n enalogous method, the tile compound was obtsined frosn ethy
8-(chlprosuifanyl)pentanoate (63a) and 2-naphthylamine as brown crystals, yiald
20%. 'H NMR (DMSO-ds, HMDSO), & 1.11 (3H, t, J=7.1 Hz); 1.35-1.88 (4H, m);
2.25 {2H, 1, J=6.2 Hz); 3.18 (2H, t, /=6.7 Hz); 3.99 {2H, q. J=7.1 Hz); 7.27-7.97
(7H, m); 10.03 (1H, 8},

Exampie 203
N-Hyd roxy-5{{2-naghthylamino)sulfonyllpentenamide (67e) (PX1172356)

JP 2004-511462 A 2004.4.15
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Using an aralogaus method, the titte compound was obtained from ethyl 5-[(2-
naphthylamino)sulfony!jpentanoate (64e) and hydroxylamine hydrochloride, yield
55%, m.p. 163-164°C (from athyl acetate). 'H NMR (DMSO-ds, BMDSO) &: 1,39
1.78 (m, 4K, GHgl: 1.93 (1, 2H, J=6.4 Hz, CHy); 3.16 {m, 2H, averlapped with a
H20 signal from DMSQO-ds, CHz); 7.30-7.61 (m, 3H, arom.); 7.67 (1H, d, J=2.0 Hz,
arom.); 7.76-7.98 (m, 3H, arom.}; 8.67 (brs, 1H, NH); 10.00 (br s, 1H, NH); 10.31
{br 5, 1H, OH}. BPLC analysis on Symmetry Gyg colurn: impurities 1 % (column
size 3.9 x 150 mm; mabile phase acetonitrile — 0.1M phosphate buffer {pH 2.5),
35:65; datector UV 230 nm; flow rate 1.1 mlftnin; sample concentration 0.5
mg/mi}, Anal. Calod for GisHisMNa04S, %: G 55.89, H 5.63, N 8.69, § 9.95. Found,
%: C 55.83, H 5.52, N 8.68, 5 9.95.

Example 204
Sadium 7-methoxy-7-pxo-1-heptanesulfonate (62¢)

Q
Na(}\sf.r

& \/\/\/\”/OMe
[2)

[s]
Uising an analogous method, the title compound was obtained from methyl 7-
bromoheptanoate (61¢} and sodium sulfite as white crystals, yield 98%. 'H NMR
{DME0-dg, HMDSO), B: 1.05-1,76 (8H, m); 2.27 (4H, t, partially overapped with a
signal of DMSQ, /=6.6 Hz); 3,58 (3H, s).

Example 205
Methyl 7-(chlorosulfonylheptanoate (63}

cr. sf’o

p: \/\/\/\H,DME
o

0
Using an analogous method, the titls compound was cbtained from sodium 7-
methoxy-7-0x0-1-haptanesulfonate (62e) and phosphorus pentachloride, ca. vield
of the crude product 73% (hygroscopic oil).

JP 2004-511462 A 2004.4.15
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Example 208
Methyl 7-(anifmosulfenyljheptancats (B4c}

H o
©/ b OMa
i
4 \/\./\/Y
a

Using an analogous method, the title compound was obtained from methyl 7-
{chlorosulfonylheptancate (63¢) and aniline as an oll, yield 53%. "H NMR
{DMSO-dg, HMBSO), 5: 1.05-1.83 {8H, m}; 2.24 (2H, t, J=56.8 Nz}, 3.06 (2H, t,
J=7.4 Hz); 3.57 (3H, 5); B.97-7.45 (5H, m); 9.76 (1H, 5).

Example 207
5-{Anilinosulfeny!)}-N-hydroxyheptanamide (67¢) (PX117236)

H
hg g
p -
©/ . \M{ oH

0
Using an analogous methed, the tille compound was obtained from methy! 7-
(anilinosulfonyl}heptanoate (64c) and hydroxylamine hydrechloride, vield 74%,
m.p. 94-95°C (from ethy! acetate). TH NMR (DMSO-dg, HMDSQ) &: 1.07-1.51 (m,
6H, CHz); 1.53-1.73 (m, 2H, CHa); 1.89 (¢, 2H, J=7.2 Hz, CHa); 3.04 {t, 2H, J=7.6
Hz, CHz); 7.03-7.40 {m, 5H, CgHsg); 8.67 (s, 1H, NH); 9.78 (s, TH, NH); 10.33 (s,
1H, OH). HPLC analysis on Symmetry Cg column: impurities 3.5% (calumn size
3.9 x 150 mm; mobile phase acetonitrile — 0.1M phasphate buffer (pH 2.5), 36:65;
detector LIV 220 nm; flow rate 0.9 ml¥min; sample concentration 0.3 mg/ml). Anal.
Caicd for CraHoN20,8, %: € 51.98, H 8.71, N 9.33, S 10.67. Found, %: C 51.83,
Hg64, N&23, 51085

Exampie 208
Sodjum B-methoxy-8-oxo-T-cctanasulfonate (62d}
Q

\\S/-\/\/\/YOME
T
NaQ )

a
Using an analogous method, the title compound was obtained from methyl 8
bramooctanecate (61d) and sodium suifite as white crystals, vield 88%. ™H NMR

JP 2004-511462 A 2004.4.15
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[DWMSO-dg, HMDSQ), 8: 1.00-1.78 (10H, m); 2.28 (4H, t, pariially overlapped with
a signal of DMSO, J=7.6 Hz); 3.58 (3H, s).

Example 208
Methyl 8-(chlorosul{onylioctanoate (63d)
2 Olle
CI/SM
Using an analogous method, the title compound was obtained from sodium 8-
mathoxy-8-oxo-1-octanesulfonate (62d) and phosphorus pentachloride, ca. vield
of the cruda product 73% (hygroscopic oil).

Example 210
Methyl 8-(anilinosulfonyljoctancate (64d)

2 OMa
©\N/s\\/\,ﬂ\/\/\n/

H © Q
Using an analogous method, the title compound was oblaired from methyl 8-
{chloresuifonyl)octancate (B3d} and aniline as an ofl, yield 54%. '"H NMR {DMSO-
ds, HMDSO), & 1.01-1.80 {108, m}; 2.25 {21, t, J=6.9 Hz); 3.06 {(2H, t, J=7.5 Hz});
3.57 (3H, s); 6.59-7.48 (5H, m); 9.75 (1H, 5).

Example 211
5-{Anilinasulfonyl)-N-hydroxyoctanamide {87d} (PX117245)

% i
" ~
(;Lwﬁﬁ\/\,mv,jr on

H © ]

Using an analogous method, the title compound was obtained from methyl 8-

anlinocsulimon ctanoate an roxylamine rochloride, yield 76%, m.p.
{aniinosulfonyljoctancete (64d) and hydrexylamine hydrochioride, yisld 76%, m.p

B7-88°C (from athyl aceiats). 'H NMR (DMSO-de, HMDSO) b: 1.08-1.51 {m, &H,
CHz); 1.52-1.73 {m, 2H, CHg); 1.80 (t, 2H, J=7.2 Hz, CHy); 3.05 {t, 2H, J=7.6 Hz,
CHgY; 7.02-7.39 {m, 5H, CeHs); 8.86 {s, 1H, NH); 9.74 (s, 1H, NH); 10.32 (s, 1H,
OH). HPLGC analysis on Symmoetry Cy column: impurities 3% {column size 3.2 x

JP
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150 mm; mobile phase acetonitriie — 0.1M phosphate buffer {pH 2.5), 35:65;

detectar UV 220 nm; fiow rate 1.1 miimin; sample concentration 0.4 mg/m!). Anal.

Caled for CraHzNz048, %: C 53.48, H7.05, N 8.1, § 10.20. Found, %: C 53.23,
H7.05 N8.82 510.25,

Example 212
Methyl 7-[(methylanilino)sulfonyijheptanoate (65c)
Iile
@f“ja” oMe
d
4 \/\/\/\nf
o

Using an analogous method, the fitle compound was obtained from methyf
7-(chlorosulfonyl)heptanoate (63c) and N-methylaniline as white crystals, vield
70%. 'H NMR (DMS0O-ds, HMDSC), 5: 1.10-1.77 (8H, m); 2.26 (2H, t, J=6.8 Hz};
311 (2H, 1, J=7.4 Hz); 3.25 (3H, 8}; 357 (3H, 5); 7.24-7 51 (BH, m}.

Example 213
N-Hydroxy-7 -[imethylanilinojsulfonyllheptanamide (68c) (PX117260)
ffle
Oyt
0
0

Using an analogous method, the fitle compound was abtained from methyl 7-
{methylaniinosulfonyl}hepiancate (65c) and hydroxylamine hydrochloride, yield
59%, m.p. 68-70°C {from ethyl acetate). 'H NMR (DMSO-ds, HMDSC) &: 1.11-
1.70 {m, 8H, CHa); 1.91 {1, 2H, J=7.2 Hz, GH2); 3.08 (i, 2K, J=7.7 Hz, CH,); 3.25
{5, 3H, CHa); 7.21-7.45 (m, BH, CgHs); B.65 (br 5, 1H, NH};, 10.32 (s, 1H, OH).
HPLC analysis on Symmoetry Cie column: impurities <1% (column size 3.9 x 150
mm; mehile phase acetonitrile — 0. 1M phasphate buffer (pH 2.5), 30:70; detector
UV 220 nhim; flow rate 1.1 mlfmin; sample conceniration 0.5 mg/ml). Anal. Caled
for CraHzNz04S, %: G 53.48, H 7.05, N 8.91, 8 10.20. Found, %: G 63.44, H
7.05. N 8.86, 3 10.13.

JP 2004-511462 A 2004.4.15
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Example 214
Ethyl 6-[{methylanilino}sulfony/Thexanoate (65b)

@\ C{\s/\/\/\((OE‘
Lo g
Using an analogous method, the tite compound was obiained from ethyl 6+
{chlorosulfonylihexanocate (63b) and N-mathylaniline as an oil, vield 43%. 'H NMR
(DMSO-gg, HMDSD), & 1.10-1.77 (8H, myy; 2.26 (2H, t, J=6.8 Hz); 3.11 (2H, t,

J=7.4 Hz), 3.25 (3H, 5); 3.57 (3H, s); 7.24-7 51 (54, m).

Example 215
N-Rydroxy-8-[{meathylaniline}sulfonyllrexanamide (68b) (PX117410)

N(E‘S\\/\/\/\rrnaoﬂ

v °
Using an analogous method, the title compound was obtained from ethyl 6-
{methylanilinosulfonyl)hexanoats (65b} and hydroxylamine hydrochloride, yield
40%, m.p. 121-122°C (from ethyl acetate). 'H NMR (DMSO-ds, HMDSO} 5: 1.13-
172 {m, 6H, GHa), 1.91 (t, 2R, J=7.0 Hz, CHg}; 3.09 (&, 2H, J=7 6 Hz, CHy); 325
{s, 3H, CH3); 7.22-7.46 (m, 5H, CgHls); 8.68 {5, 1H, NH); 10.35 (s, 1H, OH). HPLC
analysis on Zorbax 5B-Cyg column: impurities ~6% (calumn size 4.6 x 150 mm;
maobile phase methano! — 0.1% H;PO,, gradient from 50:6C fo 80:10; detecior UV
230 nm; flow rate 1.5 mlfmin; sample concentration 0.5 mgfml). Anal. Calcd for
CiaHaoMN2048, %: © 51.88, H6.71, N9.33, 5 1.67. Found, %: C 61.76, H6.63, N
9.29, S 10.63.

Example 216
Methyl 8-[(methylanilino)sulfanyl]octanoate (65d)

D\\ Qe
@\N/S\\/‘\/\/\/Y

| Q
Me v
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Using an analegous method, the title compound was obtained from methyl 8
{chlorasulfonyioctanoats (63d) and N-methyianiline as an oil, yield 68%. 'H NMR
(DMSO-dg, HMDSOQ), & 1.06-1.76 (10H, m); 2.27 (2H, t, J=7.0 Hz); 3.11 (2H, ¢,
J=7.3 Hz); 3.25 (3H, 5); 3.57 (3H, 5); 7.23-7.51 (5H, m).

Example 217
N-Hydroxy-8-[(methylanilino)sulfonylloctanamide (68d) (PX117411)

Using an analegous methoed, the title compound was obtained from methyl 8-
{methylanilinosutfony!joctanoate (651 and hydroxylamine hydrochioride, yield
86%, m.p. 85.5-66.5°C (from ethyl acetale). 'H NMR (DMS0-ds, HMDSO) &: 1.08-
1.72 (m, 10H, GHy); 1.91 (8, 28, J=7.2 Hz, GHg); 3.09 (1, 2H, J=7.6 Hz, CHy); 3.25
{s, 3H, CHa); 7.21-7.50 {m, 54, Cels); 8.84 (s, 1H, NH); 16.31 (5, 1H, OH). HRLC
analysis on Zotbax SB-Cqe column: impurities ~6% (colurnn size 4.6 x 150 mm;
mobile phase methanol — 0.1% HaPOa, gradient fram 50:50 to 80:19; detector UY
230 nm; flow rate 1.5 mifmin; sample concentration 0,7 mg/m?). Anal, Cajed for
CrgH2sN043, %: C 54.86, H 7.37, N B.53, 8 8.76. Faund, %: C 54.68, H7.30, N
.55, 8§ 9.70.

Example 218
Ethyl 6-[(benzylanilino)sulfonyilhexanoate (66b)

@\ Q oFt
N/S\\/\/\/w
o s}

To a cold solution (ice bath) of ethyl 6-{anilinosulfonylihexancate (64b) (0.85 g,
2.86 mmol} in 1,2-dimethoxyethane (& ml) a 60% suspension of sodium hydride in
mineral gil (0.12 g, 3.0 mmol} and a selution of benzylbromide (0.49 g, 2.88
mmgl) in 1,2-dimethexyethans {3 mi) were added, and the resulting solution was
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stirred at ambient temperature for 24 hours. The reaciion mixture was poured into
water and the resulting mixture was extracted with ethy| acetate. The organic layer
was washed successively with water, saturated NaCl, and dried (Na;SC4). The
solvent was evaporated and the residue was chromatographed on silica gel with
petroleum ether - fer-butylmethyl ether (3:2, viv) as eluent to give the tille
compound {0.58 g, 50%) as an oil. 'R NMR (DMSO-ds, HMDSO), 8: 1.16 (3H, t,
J=7.0 Hz}; 1.21-1.87 (BH, mY; 2.27 (2H, 1, J=6.6 Hz); 3.21 (2H, 1, partially
overlapped with a signal of H20, J=7.6 Hz); 4.05 (2H, q, /=7.0 Hz); 4.89 (2H, s);
7.14-7 58 (10K, m).

Example 219
G-[(Benzylanilino)sulfonyl]-N-hydroxyhexanamide (6%b) (PX117414)

©\ 0“s/\-/\/\ﬂ’ﬁ‘cm
-
N

Q

Using an analogous methed, the title compound was chiained fram sthyl 6
[{benzylanilinc)sulfonyljhexanoate (66b) and hydroxylamine hydrochloride, vield
93%, m.p. 129-129.5°C (from ethyl acetate). 'H NMR (DMSQ-dg, HMDSO) &:
1.11-1.56 {m, 4H, CHz}; 1.61-1.79 {m, 2H, CHz} 1.93 (i, 2H, J=7.2 Hz, CHy); 3.9
(t. 2H, J=7.5 Hz, CHy); 4.89 (s, 2H, CHaPh}; 7.16-7.41 (m, 10H, 2CHs); 8.67 (8,
1H, NH); 10.38 (s, 1H, OH). HPLC analysis on Symmetry Uig column: impurities

% (column size 3.9 x 150 mn; acefonittile — 0.1M phosphate buffer {pH 2.5),
40:60; detector UV 226G nm; flow rate 1.2 mifimin; sample concentration 0.5
mg/ml}. Anal. Caled for CigH24N2048, %: C 60.62, H 6,43, N 7.44, S 8,52, Found,
%: € 60.37, H .35, N 7.45, & 8.46.

JP 2004-511462 A 2004.4.15
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Example 220
Methyl B-[{benzylanilino)sulfonyljoctanoate (66d)

o\\ Ohle
N"S/\/\/\/\rr

v

Using an analogaus method, the tifle compound was obtained from mathyl 8-

5 {anilincsulfonyljoctanoate (64d), 60% suspension of sadium hydride in mineral ol
ang benzylamine as white crystals, vield 23%. 'H NMR (DMSO-ds, HMDSO), &:
1.06-1.87 (10H, m); 2.28 (2H, 1, J=6.8 Hz}, 3.21 (2H, t, J=7.8 Hz); 3.58 (3H, s);
4.89 (2H, s); 7.14-7.45 {10H, m).

10 Example 221
8-[{Benzylanilino)suffanyil-N-hydroxyoctanamide (69d) (PX117412)

L :
= S

Using an analogous method, the fitle compound was obtained from methyl 8
[{benzylanilinu)sufonyilortanoate (66d) and hydroxylarnine hydrochioride, yield

15 B3%, mp. 119-119.59C (from ethyl acetate). 'H NMR {DMSO-d;, HMiDS0} 5:
1.11-1.57 (m, 84, CHy); 1.60-1.81 (m, 2H, GHy); 1,93 {¢, 2H, J=7.2 Hz, CH,); 3.20
{t, 2H, J=7 .5 Hz, CH;}, 4.89 (s, 2H, CHoPh), 7.17-7.41 (m, 10H, 2CgHs), B.67 {5,
H, NH); 10.34 (s, 1H, OH). HPLC analysis on Symmetry Cs column: impuriiies
5.6% (column size 3.9 x 150 mm; acetonitrile — 0.1M phosphate byffer {pH 2.5,

20 50:50; detector UV 220 rm; flow rate 1.3 mi/min; sample concentration 0.5
mgfmi}. Anal. Caled for CaiHzaNz048 + 0.25 H0, %: C 61.67, H 7.02, N 6.85, 5
7.84. Found, %: C 61.50, H 6.87, N 5.85, S 7.89.

JP 2004-511462 A 2004.4.15
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Example 222

3-(4-Nitrp-phenyl-acrylic acid msthyl ester {72)
o]

/©/\\)LDMG
anN

Thionyl chioride (28.8 mi, 0.4 mol} was added dropwisa to methanol (450 ml) at -
10°C tempsrature. To the obtained solution was added 3-(4-nitrophenyl)-acrylic
acid (71) (38.63 g, 0.2 mol) and the reaction mixiure was stirred at 0°C for 3
haurs, at ambient temperature for 24 hours and al 40°C for 1 hour. The resulting
precipitale was filered, washed with methanol (2 x 10 ml) and dried affording the
itie compound in a form of yallow crystals (39.55 g, 96%). 'H NMR (DMSO-tg
HMDSO0), &: 3.69 (2H, br s): 3.77 (3H, 8); 8.87 {1H, d, J=16.0 Hz); 7.67-8.39 (5K,
).

Example 223
3-{4-Aminc-phenyl}-acrylic acid methyl ester (73)
o]

/©A\)L CMa
H,H

A mixture of 3-(4-nitro-phenyl)-acryiic acid methyl esler (72) (39.54 g, 0.191 moi)
and 8nClz2H,0 (220 g, 0.98 mal) in anhydrous ethanol (300 mi) was heated at
50°C for ? hour and at 75°C for 1 hour. The reaction mixture was allowed o coo)
te 10°C, treated with 20% NaOH sclution to pH 8-3, ang extracied with ethyl
acetate (3 x 200 ml). The organic exiract was washed with saturated NaCi (3x
150 mi), dried {(Mg504), and evaporated under reduced pressure.
Recrystallization from isopropano! (180 ml) afforded pure title compound in a form
of yellowish crystals (17.938 g, 53%), "H NMR (DMSO-ds, HMIZSD), §: 3.64 (3H,
8) 573 (2H, 8); 6.22 (1H, d, J=16.0 Hz); 6.57 (2H, d, J=B.0 Hz); 7.38 (2M, d,
J=8.0 Bz); 7.50 {1H, d, J=16.0 Hz).

JP 2004-511462 A 2004.4.15
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Example 224
3-(4-Benzenesulfonylamino-pheny!}-aceylic acid methyl ester {74)

OMe

To a suspension of 3-(4-amino-phenyl)-acrylic acid methyl ester (TN {1.740 g,
6.18 mmal} in methylene chioride (10 ml) benzenesulfonyl chloride (1.084 g, 6.20
mmel} and pyridine (0.583 g,".’.OD rrimel) were added. The resulting suspansion
was stired at 15°C for 24 hours and fillrated. The precipitate was washad with
methylene chicride {10 mi), NaHGO; solution (1¢ mi}, and water [2 %20 ml). The
obtained solid was driad to give the tille compound {1.962 g, 75%]. HMMR
(DMS0-ds HMDSO0), 5 3.71 (3H, 8% 6.51 (tH, d, J=18.0 Hz); 7.7-8.11 {10H, m);
10.59 (1H, s).

Example 225
3-(4~BEnzenesulfor|ylaminophenyl)-N-hydmxyacrylamide (75) (PX106499)
o
o oSy O
1 | H

il T
OH

Ta a mixture, consisting of dioxane (25 mY}, methanol {3 mi), and water (1 ml),
fydroxylamine hydrochloride (0.834 g, 12 mmot} and NaQH (0.950 g, 24 mmal)
followed by 3-{4-benzenesulfonylamino-phenyl)-acryiic acid methyl ester {78)
(1.735 g, 4.1 mmol)) were added. The resuiting mixture was vigorously stired at
ambient temperature for 24 hours and evaporated under reduced pressure. The
residue was mixed with warm (80°C) water and fitered. The agueous solution was
acidified with hydrochloric acid io pH 4 and filiered. Tha precipiiate was washed
with water £2 x 10 ml), ethyl acetate (10 ral), and crystallised from acstonitrile {15
mi)} to give titie compound as a yeliow solid (3.405 g, 31%). M.p. 189-191°C, H

25 MMR (DMSO-ts, HMDSQ) & 630 {d, 1H, J=15.8 Hz): 7.12 (d, 2H, J=8.6 Hz}; 7.32

JP 2004-511462 A 2004.4.15
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(d, 1H, J=15.8 Hz); 745 (d, 2H, J=8.4 Hz), 7 48-7.86 (6H, mY; 9.01 (s, 1H); 10.58
{s, 1K), 10.72 {s, 1H}. HPLC analysis on Zorpax SB-C18 column: impurities 1.8%
{column size 4.6x15¢ mm; mohile phase acetonitrile ~ 0.1% H;PQs, gradient from
30:70 to 100:0; sample concentration 1.0 mg/mi; detector UV 220 nm). Anal,

5 Calcd for CigHiaNz048, %: G 56.59, H 4.43, N 8.80, 5 10.07. Found, %: C 56.03,
H 424, N 886, 5 10.02.

Example 226
3-{4-{Biphanyl-4-sulfcnylamino-phenyl]-acrylic acid (82a)

H
Q\S N
= W
| al e _OH
L

[s]

To a sclution of 3-(4-aminophenyl)-actylic acid hydrochioride (§1) (0.3 g, 1.5
mumol) in dioxane {10 ml) and 0.63 M NaHCO; {2.56 mi, 6.0 mmol) hiphenyl-d~
sulfochloride {0.5 g, 1.78 mmal) was added and the resulting mixiure was stirred
at voom temperature for 60 min, The reaction mixture was partitioned between

15  ethyl acetate and 2N HCI. The organic layer was washed successively with water,
saturated MaCl, and drisd (NagSOs). The solvent was evaporated and the residue
was crystallised from acatonifrile to give the title compound (0.27 g, 47%), H
MMR {OMSO-ds, HMBS0), & 6.37 (1H, d, J=16.0 Hz); 7.19 (2H, d, J=8.0 Hz);
7.36-7.80 {8H, m); 7.86 (5H, m); 10.66 (1H, br s}.

20

Exampig 227
3-[A-(Biphanyt-4-sutfonylamina)-phenyil-acryloyl chioride (83a)

g, MK
S\\
o & cl
£

i o
P

To a suspension of 3-[4-{biphenyl-4-sulfonyiamino)-phenyil-acrylic acid {B2a)
25 (0.27 g, 0.71 mmol) in dichloromethane (3 mi) oxalyl chloride (0.3 mi, 3.39 mmel)
and ane drop of dimethylformamide were added. The reaction mixiure was stirred

JP 2004-511462 A 2004.4.15
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at 40°C for one hour and concenirated under reduced pressurs to give crude title
compound (0.277 g, 98%).

Exemple 228
{E)-N-Hydroxy-3-[4-(4-hiphenylsulfonylamino)-phenyll-2-propenamide (84a)
(PX117793)

o i
s
\b ﬁ
O \©\¢\I( ~oH
@ 5

To a suspension of hydroxylamine hydrochioride (0.27 g, 3.88 mmal} in
tetrahydrofuran {5 ml) saturated NaHCO; solution (3 ml) was added and the
resultant mixture was stirred at ambient temperaturs for 10 min. To the reaction
mixture a solution of crude 3-[3-(3-methoxy-phenylsulfamoyl)-phenyl}-acryloyl
chioride (83a) (0.27 g, 0.68 mmal) in tetrahydrofuran (3.5 ml) was added and the
mixture was stirred at ambient temperature for one hour. The reaction mixture
was pariitioned betwesn ethyl acetate and 2N HCI. The crganic layer was washed
successively with water and saturated NaCl, then the solvent was removed. The
residue was crystallised from acetonitrile and washed with diethyl ether affording
the title compound as a whita solid {0.1 ¢, 37%). M.p. 198-191.5°C. "R NMR
([DMSO-dg, HMDSO) & 6.29 {1H, &, J=16.0 Hz); 7.16 (2H, d, J=8.0 Hz); 7.24-7.78
(8M, mY; 7.85 (4H, m); B.84 (1H, br s), 10.57 (1H, 8% 10.66 {1H, br s). HFLC
analysis an Zorbax SB-C18 column: impurilies 4% (eofumn size 4.8x150 mim,
mobile phase acetonitrile —0.1% H3PQy, gradient from 30 to 100%:; sample
concentration 0.2 mg/ml; flow rate 1.0 mlf min; detector UV 254 nm), Anal, Calod
for CziH1aN2045, %: © 63.94, H 4.60, N 7.10. Found, %. C C 63.64, H 4.45, N
7.00.

JP 2004-511462 A 2004.4.15
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Example 229
3-[4-(3.4-Dimethoxy-benzenesulfonylamine)-phenyl]-acrylic acid (§2h)

Q
o
 SA ) SO
MaOr
o

Using an analogous methad, the title compound was obtained from 3-(4-

5  aminephenyl)-acrylic acid hydrochlaride (81) and 3,4-dimethoxybenzenesutfonyl
chioride as a white salid, yield 56%. "H NMR (DMS0-ds, HMDSQ), 5; 3.74 (3H, s,
3.77 (3H, s); 6.34 {1H, ¢, J=16.0 Hz); 6.94 —7.69 (BH, m); 10.36 {1H, br 5).

Example 230
10 3-[4-(3.4-Dimethoxy-benzenesutfonylaminc)-phenyl]-acrykoyl chloride (83b)

o H
MeC. \\S\:N
s Ol s
[=e)
[o]

Using an anaiogous method, the title compound was obtained from 3-[4-(3.4-
dimethoxy-benzenesulfonylamino}phenyl]-acrylic acid (82b) and oxalyl chloride,
yield of the crude product ca. 76%.
15
Example 231
(E}-N-Hydroxy-3-[4-(3,4-dimethoxyphenylsulfonylamino)-phenyi}-2-propenamide
(B4k) (PX117794)

20 Using an analogous methed, the title compound was obtained from 3-[4-(3,4-
dimethoxy-benzenesulforylamino}-phenyl]-acryloyl chloride (83k) and
hydroxylamine hydrochloride, yield 35%. M.p. 178.5-179°C. '"H NMR {DMSO0-dg,
HMDE0), & 3.72 (3H, 8); 3.78 (3H, 5); 6.32 (11, d, J=18.0 Kz); 7.00-7.85 (8H, m);
8.08 (1H, brs), 10.32 (1H, br s} 16.69 [1H, s). HPLC analysis on Zorbax 3B-C18

JP
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column: impurities 3.5% (column size 4.6x150 mm; mobile phase acetonitrile — 0,1
M phosphate bufier (pH 2.5), 25:75; sample concentration 0.5 mg/ml; flow rate 1.0
milf mir; detector UV 254 nm), Anal, Caled for CrH1sN206S, %: © 53.86, H 4,79,
M 7.40. Found, %: C 53.58, H 4.56, N 7.62.

Example 232
6-Benzenesulfonylaminchexancic acid methyl ester (93a)
[}
1

S.. OhMe
iy
o

Benzenesulfonyl chioride (92a) (0.88 g, 5.0 mmol) was added to the mixture of
methyl E-aminchexanoale hydrochloride (91) (1.82 g, 10 mmo) in acetaniirie (10
mi) and sodiurn carbonate (2.8 g, 24 6 rmoly inwater (10 ml). The mixiure was
stirred for 6 hours al ambient temperature, and the product was extracted with
ethyl acetate (30 ml). The extract was dried (N22SO4} and solvents were removed
under reduced pressure. The product was chromatographed on silica gel with
athyl acetate — hexane (1:2} as eluent. The tifle compound was obtained as oil
(1.28 g, 80%). 'H NMR 5H (90 MHz, DMSQ-ds) 5: 6.90-1.63 (6H, m, CHg); 2.21
(2H, {, J=7.0 Hz, CHz); 2.71 (2H, q, J=6.0 Hz, CH,N); 3.58 (3H, 5, CH3); 7.40-7.72
(3H, m, CgHa); 7.72-7.88 (2H, m, CeHy).

Example 233
8-Benzenesulfonyleminohexanoic acid hydroxyamide (94a) (PX106522)
[}
1

$ R
n"N/\/W “OH
©/ &N I

By an analogous method, the title compound was obtained from §-benzene-
sulfonyiaminohexanole acid methyl ester (93a). Yield 47%, m.p, 80-82°C, 'H
NMR 5H {80 MHz, DMSO-ds) &: 0.88-1.58 {8H, m, CHz); 1.87 (2H, t, J=7.5 Hz,
CHz); 2,69 (28, q, J=6.0 Hz, CH;N); 7,38-7.69 {(4H, m, CgHa. NH); 7.60-7.87 (2H,
m, CgHz); 8.58 (1H, s, NR), 10.27 {1H, s, OH). HFLC analysls on Symmetry Cig
colurmn: impurities <t % (column size 3.9 x 150 mmy; mobile phase acetonirie ~

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

20

25

(430)

WO 0130879 PUTHGRIIN4326

-225-

0.1M phosphate buffer {pH 2.5}, 25:75; detector UV 220 nm; sample
congenfration 1.0 mgiml). Anal. Caled for CiaH1gNa04S: C 50.33, H 8.34, N 9.78.
Found: C 50.48, H 6.25, N 9.62.

Example 234
6-{E-2-Phenyieffiienesulfenylamino)hexanoic acid methyl ester (33b)

@\/\ &
= "’S\H A\WOMQ
&)
0

By an analogous method, the title compound was obtained from 2-phenyl-
ethenesuifonyi chlonde (92b}) and and methyl 6-aminohexancate hydrachloride
(91) by the method of example 2, yield §6%, m.p. 47-45°C. "H NMR §H (80 MHz,
DMS0O-dg) 6: 0.98-1.88 (8H, m, CHa); 1.91 {2H, 1, J=6.5 Hz, CHy); 2.83 (2153, 1,
J=6.0 Hz, CHg); 3.69 (3H, 5, CHg); 7.14 (1H, d, J=16.0 Hz, CH); 7.33 (1H, d,
J=16.0 Hz, CH); 7.33-7.89 (6H, m, CgHs).

Example 235
6-(2-Phenylethenesulfonylamino)hexancic acid hydroxyamide (84b) (PX117429)

o
Q/As” i

B
g ﬁ/\w OH

s}
By an analogous method, the tifle compound was obtained from 6-(E-2-
phenylethenesulfonylamino)hexanoic acid methyl ester (93b). Yield 62%, m_p.
107-109°C, *H NMR &H {90 MHz, DMS0-d;) & 1,03-1.670 (6H, m, CHy); 2.25
(2H,t, J=6.6 Hz, CHz); 2.85 (2H, t, J=6.5 Hz, CHz); 7.43 (1H, d, J=16.0 Hz, CH);
7.36 (TH, d, J=16.0 Hz, CH}; 7.36-7.87 (GH, m, CgHs); 8.38-9.43 (3H, br s, NH,
NH, OH). HPLC analysis on Symmetry Cg column: impurities <1 % (column size
3.9 x 150 mm; mobile phase acetonitrile - 0.1M phosphate buffer {pH 2.5), 30:70;
detector UV 230 nm; samptle concentration 0.11 mgfml). Anal. Caled for
Ci4HagN2045: C 53.83, H .45, N 8.97, Found; G §3.30, H 6.32, N 8.53.

JP 2004-511462 A 2004.4.15
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Examplg 238
B-{Pyridine-3-sulfonylamina)hexanoic acid methyl ester (93c)
=
N | i

Q
T ”3\ /MrOME
o R
o

Pyridina-3-sulfeny) chloride hydrochloride {92¢) (1.8 g, 5.0 mmal} was added to a
5 solution of methyl G-aminohexanoate hydrochloride (91) (1.82 g, 10 mmel) and

fristhylamine (3.03 g, 30 mmol) in acetonitrile (30 mi). The mixture was sfirred for
1 hour at ambient temperature, filtered and solvents were removed under reduced
pressure. The oily produst was dissolved in water {15 ml) and extracted with ethy!
sther (50 ml). The extract was dried (Na;504) and the solvents were removed

10 under reduced pressure. The fitle compound (1.09 g, 76%) was obtained as cil
and was used for the next step without an additional purification. "H NMR 5H (30
MHz, DMSO-dg) 5. 0.80-1.51 {6H, m, CHyY, 1.83 (2H, {, J=6.5 Hz, CHy); 2.76 (2H,
t, J=6.5 Hz, CH:NY; 3.58 (3H, 8, CHs); 7.54 (1H, dd, J=5.0 Hz, J=8.2 Hz, GsHN);
8.12 (1H, dt, J=2.0 Hz, J=8 2 Hz, CsHN); 8.61 (1H, dd, J=2.0 Hz, J=5.0 Hz,

15 CgHN); 8.81 (1H, 8, J=2.0 Hz, CzHN).

Example 237
B-(Pyridine-3-sulfonylamina)hexanoic acid hydroxyamide oxalate (9dc)
{PX117432)

I e

s E“OH

20 o
A solution of sodium methylate (12 mmol} in methanol (10 ml) was added to a
solution of hydroxylamine hydrochloride (.56 g, 8 mmol) in methanol (16 ml). The
mixture was sfirred for 70 min, and NaCl was fltered off. 8-(Pyridins-3-
sulfonylamine)hexanoic acid methyl ester (33c) (0.58 g, 2 mmol} was added to the

25 filtrate and the mixture was left to stand overnight at ambient temperature. The
pracipitate was filtered off, dissolved in water {20 ml) and oxalic acid (0.36 g, 4

mmol} was added fo the solufion. Waler was removed under reduced pressure
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and the product was crystallised from methanol. The titis compound (0.33 g,
44%) was obtained as white solid. M.p. 132-134°C. 'H NMR 31 (90 MiHz, DMSC-
de) 8: 0.78-1.49 (BH, m, CHz); 1.83 (2H, t, J=56.5 Hz, CHg), 2.76 (2H, {, J=6.5 Hz,
CHyN}; 7.54 (1H, dd, J=5.0 Hz, J=8.2 Hz, CsHN); 8.12 {1H, dt, J=2.0 Hz, J=8.2
Mz, CeHNY; 867 {1H, dd, J=2.0 Hz, J=5.0 Hz, CsHN}; 8.51 (1H, d, J=2.0 Hz,
CsHNY. HPLC analysis on Symmetry Gig column: impurities <t % (column size 3.9
% 150 mm; mobile phase acetonitrile — 0.1M phosphate buffer (pH 2.5), 5:85;
detector UV 254 nm; sample concentration 1.0 mg/ml). Anal. Caled for
GiHi7N304S # (COOH): C 41.38, H 5.07, N 11.13. Found: C 41.53, H5.10, N
15.83,

Example 236
34{3-[{Benzo[1,3]dioxal-5-yimethyl)-sulfamoyl]-phenyl-acrylic acid mathyl ester

0\\ L Ohe
O- N"S\‘
{ H O
o

s}

A solution of 3-(3-chlorosulfonylphenyl)acrylic acid methyl ester (0.4 g, 1.53 mmol)
in dioxana (5 ml) was added ta a mixture of piperonylamine (0.23 g, 1.52 mmcl) in
dioxane (1 miband NaHCO; {0.25 g, 3.06 mmal) in water (3 ml), and the
resuitant solution was stirred at roem temperature until the completion of the
reaction (cantral by TLC). The reaction mixture was evaporated and the residue
was partitioned batween ethyl aceiate and 2N HCI The organic layer was washed
successively with water, safurated NaCl, and dried (Naz8(C.). The solvent was
removed and the resiiue was chromatographed on sflica gel with petroleum ether-
ethyl acetete (2:1, v/v) as eluent. The obtained product was washed with diethy!
sther to give the iitle compound (0.47 g, 8%} as a white soli¢. 'TH NMR (DMSO-
dg, HMDSO), & 3.72 (3H, s5); 3.96 (21, d, J=6.4 Hz); 5.94 (2H, s}y 6.66-6.85 (3H,
my; 671 (1H, d, J=16.4 Hz); 7.48-8.07 (&H, m); 8.14 (1H, brt, J=5.4 Hz).
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Example 239
3-{3-[{Banzo[1, 3]dioxokS-yimethvi)-sulfamoyl]-phenyl}-acrylic acid

D\ o OH
<°I:j/‘u/‘8p“w
o)

o}

To a suspenston of 3-{3-[{benzof1,3]dioxo!-5-yimethyl)-sufamoyi]-phenyl}-acrylic
&  acid methyl ester (0.47 g. 1.25 mmel} in methanol {6 ml) 1N NaCH solution (3.75

ml, 3.75 mmol) was added and the resultant mixture was stirred at ambient
temperature overnight. The reaction mixture was paritioned between ethyt
acetate and water. The agueous layer was acidified with 2N HCI solution and
stirred for 30 min. The precipitated solid was filttered, washed with water and dried

10 in desiccator aver PoOs. The title compound was abtained as a white solid (0.32 g,
B7%).

Example 240
3-{3+|(Benzo[1,3]dioxol-G-yImethyl)-sulfamoyl)-phenyf-acryloyl chloride

\\S %cr
O S
< W

15 o
To a suspension of 3-{3-{(banzo[1,3]dioxal-5-yimethyi)-sulfamoyf]-phenyl}-acrylic
acid (0.32 g, 1.08 mmol) in dichloromethane {4 mi) oxalyl chioride (0.28 ml, 3.24
mmol} and ane drop of dimethylformamide were added. The reaction mixture was
stirred at 40°C for one hour and concentrated under reduced pressure {o give

20 crude title compound (0.41 g, quant.).
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Example 241
3-[3-[{Benzof1,3]dioxol-5-yimethyl}-sutfamoy-phenyl}-N-hydroxy-acrylamide
(PXI17226)

o %5%““%
CLy S I

0
To & suspension of hydroxylamine hydrochioride {0.37 g, 5.40 mmol} in
tetrahydrofuran (8 ml) a saturated NaHCO; solution (4.5 mi) was addad and the
resuitant mixiure was sfirred al ambient temperature for 10 min, Ta the reaction
mixture a solution of crude 3-{3-[{benza[1,3jdioxol-5-vimethyl}-sulfamoyl]-phenyl}-
acryloyl chloride (.41 g} in tetrahydrofuran (4 mb) was agded and the mixture
was stirred at ambient temperature for one hour, The reaction mixture was
partitiored betwesn ethyl acetate and 2N HCL The orgaitic layer was washed
successively with water and saturated NaCl, then the solvent was removed. The
residue was crystatlised from athyl acaiate and washed with diethyl sther affording
the title compound {0.14 g, 35%). M.p. 163°C. "H NMR {DMSQ-ds, HMDSO) &:
3.92 (2H, d, J= 6.4 Hz); 5.92 (2H, &}, 6.48 {1H, d, J=16.0 Hz); 6.67 (3H, 5), 7.34
7.89 (5H, m); 8.12 (1H, t, J= 6.4 Hz), 9.07 {1H, br 5); 10.78 (1H, br s). HPLC
analysis on Symmetry Cs colwnn: impurities 3.5% {column size 3.9x150 mm;
maobile phase acetonitrils - 0.1M phosphate huffer (pH 2.5), 30:70; sample
concentration 0.25 mg/ml; flaw rate 1.2 mifmin; detector UV 254 nm). Anal. Caicd
for CizH1sNz085, %: C 54.25, H4.28, N 744, Found, %: C 54.19, H 4.20, N 7.33.
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Biglogical Activity

Candidate compounds were assessed for their ability to inhibit deacetylase activity
{biochemical assays) and ta inhibit cell proliferation {cell-based antiproliferation
assays), as described below.

Primary Assay: Deacstylase Activity

Briefly, this assay relies on the release of radivactive acetaie from a radioactively
lahelied histone fragment by the action of HDAC enzyme. Test compounds,
which inhibit HDAC, reduce the yieid of radioactive acetate. Signal (e.g.,
scintillation counts) measured in the presence and absence of & test compound
provide an indication of that compeund's ability to inhibit HDAG activity.
Decreased activity indicales increased inhibition by the test compound,

The histone fragment was an N-terminal sequence from histone H4, and it was
labelled with radicactively labelled acelyl groups using tritisted acetylcoenzyme A
{zoM) in conjunction with an enzymea which is the histone acstyltransferase
domain of the transcriptional coactivator p300. 0.33 mg of peptide H4 (the N-
terminal 20 amino acids of histone H4, synthesised using conventional methods)
wete incubated with Hist-tagged p300 histone acetyliransiorase damaln famino
acids 1195-1673, exprassod in £ col strain BLR(DE3)pLysS (Novagen, Cat. No.
69451-3) and 3H-acety! coA (10 pL of 3.5 Climmal; from Amersham) in a total
volume of 300 pL of HAT buffer (5¢ mM TrisCl pH 8, 5% glycerol, 50 mM KC,

0.1 mM ethylensdiaminetetraacatic acig (EDTA), 1 mM dithiothreitol {DTT) and

4 mM 4-{Z-aminoethyl)-benzenesulfonyliucride (AEBSF)). The mixture was
incubated at 30°C for 45 min after which the His-p300 was removed using nickel-
frinitriloacetic acid agarose (Qiagen, Cat No. 30210). The acetylated peptide was
then separated from free acetyl coA by size exclusion chromatography on
Sephadex G-15 (Sigma G-15-128), using distilled H:0 as the mobile phase.

JP 2004-511462 A 2004.4.15
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After purificetion of the radiolabelied histone fragment, It was incubated with a
source of HDAGC {e.g., an exiract of Hela cells {a rich Source of HDAC),
racombinantly produced HDAG1 or HDACZ} and any released acetate was
exiracted info an organic phase and quantitatively determined using scintillation
counting. By including a test compound with the source of HDAG, that
compound's ability to inbibit the HDAC was determined.

HeLa Cell Exiract

The Hela cell extract was made from HeLa cells (ATCC Ref. No. CGL-?) by
freeze-thawing three fimes in 60 mM TrisCl pH 8.0, 450 mM MaC!, 30% glycerol.
Two cell volumes of extraction buffer were used, and particulate material was
centrifuged out (20800 g, 4°C, 10 min). The supernatant extract having
deacetylase activity was aliquotted andt frozen for storags.

'Recombinamly Produced HDAC1 and HDAGZ

Recombinant plasmids were prepared as follows,

Full length human HDAG1 was cloned by PGR using a Agt11 Jurkat cDNA library
(Glontech-HL5012b). The amplified fragment was inserted into the EcoRI-Sall
sites of pFlag-CTC vector (Sigma-E5394), in frame with the Flag tag. A second
PCR was carried out in order to amplify a fragment cenfaining the HDAC1
sequence fused lo the Flag tag. The resulting fragment was subcloned into the
EcoRi-5ac1 sites of the baculovirus transfer vector pAGHTL-C (Pharmingen-
Z1466P),

Full length human HDAC2 was subclonad into pAcHLT-A baculovirus transfer
vactor (Pharmingen-21464F) by PCR amplification of the EcoR1-Sag1 fragment
fram a HDAGZ2-pFiag-GTC construct.

Recombinant protein expression and purification was performed as fallows,

JP 2004-511462 A 2004.4.15
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HMBAC1 and HDACZ recombinant baculoviruses were constructed using
BaculoGold Transfection Kit (Pharmingen-554740). Transfer vectors were co-
transfected into SF9 insect cells (Pharmingen-21300C). Amplification of
recombinant viruses was performed according to the Pharmingen Instruction
Manual. SFD cells ware maintained in serum-free SF200 medium

(Gibce 10902-086).

For protein production, 2x107 cells were infected with the appropriate recombinant
virus for 3 days. Cells were then harvested and spun at 3,000 rpm for 5 minutes.
They were ther washed twice in PBS and resuspended in 2 pellst volumes of lysis
buffer (25 mM HEPES pH 7.9, 0.1 mM EDTA, 400 mM KC!, 10% glycerol, 0.1%
NP-40, 1 mM AEBSF). Resuspended cells wera frozen on dry ice and thawed at
37°C 3 times and centrifuged for 10 minutes at 14,000 rpm. The supernatant was
collected and incubated with 300 pi of 50% Ni-NTA agarcse bead siurry (Qiagen-
30210). Incubstion was carried out at 4°C for 1 hour on a rotating whesl. The
slurry was then centrifuged at 500 g for § minutes. Beads were washed twice in 1
inl of wash buffer (25 mM HEPES pH7.9, 0.1 miM EDTA, 150 mM K31, 10%
glycerol, 0.1% NP-40, 1 mM AEBSF}. Protein was sluted 3 times in 300 pl elution
buffer (256 mi HEPES pH 7.9, 0.1 mM EDTA, 250 mM KCY, 10% giycerol, 0.1%
NP-40, 1 mM AEBSF) containing increasing concentrations of imidazole: 0.2 M,
0.5 Mand 1 M. Each elution was performed for 5 minutes at room temperature.
Eluted protein was kept in 50% glycerol at TO°C,

Assay Method

Asource of HDAC (e.g., 2 L of crude Hela extract, 5 uL of HDAG1 or HDAG2; in
elution bufier, as above} was incubated with 3 pL of radicactively labefled peptide
along with appropriate diluticns of candidate compaunds {1.5 ul) in a total volume
of 150 pL of buffer (20 mi Trs pH 7.4, 10% giycerol). The reaction was carried
out at 37°C for one haour, afler which the reaction was stopped by adding 20 L of
1M HGI/ 0.4 M sodium acetate, Then, 750 pL of ethyl acetate was added, the
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samples variexed and, after centrifugation (14000 rpm, 5 min}, 800 plL from the
upper phase were transferred to a vial containing 3 mL of scintillation liquid
{UlimaGeld, Packard, Cat. No. 6013328). Radioactivity was measured using a
Tri-Garb 2100TR Liguid Scinfillation Analyzer (Packard).

Percent activity {% activity) for each test compound was calculated as:
9% activity = { (8% - B}/ {8 - B} } x 100

wherein 3¢ denotes signal measured i the presence of enzyme and the
compound being tested, 5° denotes signal measured in the presence of enzyme
but in the absence of the compound being tested, and B denotes the background
signal measured in the absence of both enzyme and compound being tested. The
ICED corresponds to the concentration which achieves 50% activity.

IC50 data for several compounds of the present invention, as determined using
this assay, are also shown in Table 1, below.

Measurement of cell vizbility in the presence of ingreasing concentration of test

compound at different time points is used to asssss both cytotoxicity and the
effact of the compound on cel! proliferation.

Secondary Assay: Cell Proliferation

Compounds with HDAC inhibition activity, as determined using the primary assay,
were subsequently evaluated using secondary cell-based assays. The following
cell lines were used:

HelLa - Human cervical adenocarcinama cell ling (ATGC ref. No. CCL-2).

K11 — HPV E7 transformed human keratinocyte line provided by Pidder
Jansen-Duerr, Institut fiir Biomedizinische Alternsforschung, Innsbruck, Austria.

JP 2004-511462 A 2004.4.15
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NHEK-AG ~— Primary human adult keratinocyts #ne (Cambrex Corp., East
Rutherford, NJ, USA).

JURKAT -~ Human T-cell line {ATCC no. TiB-152).

Assay Method

Cells were cultured, exposed to candlidate compounds, and incubated for a time,
and the number of viable cells was then assessed using the Cell Proliferation
Reagant WST-1 from Beehringer Mannheaim {Cat. No. 1 844 807}, described
below.

Cells were plated in $6-well plates at 3-10x10% cellaiwell in 100 pL of culture
medium. The following ay, different concentrations of candidate compounds
were added and the cells incubaied at 37°C for 48 h. Subsequently, 10 pLiwell of
WST-1 reagent was added and ¢he cells reincubated for 1 hour. After the
incubation lime, absorbance was measured.

WST-1 is a tetrazolium salt which is deaved to formazan dye by celluiar enzymes.
An expansion in the number of viable cells results in an ingrease in the overali
activity of mitochondrial dehydrogenases in the sample. This augmentation in the
enzyme activity leads to an increase in the ameount of formazan dye formed, which
directly correlates to the number of metabalically active cells in the culiure. The
formazan cye produced is quantified by a scanning multiwell spectrophotometer
by measuring the abscrbance of the dye selution at 450 nm wavelsngth
(reference wavelength 680 nm).

Farcant activity (% activity) in reducing the number of viable cells was caicuiated
for each test compound as:

% activily = { (3 - B)/ (3" - B) } x 100

JP 2004-511462 A 2004.4.15
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wherein 5° denotes signal measured in the presence of the compound being
tested, 8° denates signal measured in the absence of the compound being tested,
and B denotes the background signal measured in blank welis containing medium
only. The IC50 corresponds to the concentration which achieves 50% activity.
IC50 values were calculated using the software package Prigm 3.6 {GraphPag
Software Inc., San Diego, CA), setting top value at 100 and bottom value at 0.

|C50 data for several compounds of the present invention, as determined using
this assay, are also shown in Tabie 2, below.

Measurement of cell viability in the presence of increasing concentration of test
compound at different time points is used to assess both cytotoxicity and the
effect of the compound on cell proliferation.

Biological Data

1C50 (or percent activity) data for several campounds of the present invention, as
determined using the assays described above are summarised in Table 1 and
Takle 2, below.

Table 1
Biochemical Assay Data
Compound HEOAC Inhjbition
{IC50 uniess otherwise specified)
No. Ref. Hela | HDACH HDAG?Z
TSA 5 i 15 17
Oxamflatin 28 - -
1 PX0N89342 125 50 -
2 PXDBS344 29 - 172
3 PX106499 35 - -
4 PX106522 1580 - -
b] PX117432 24% @ 500 - -
[ £Xx117780 1%@5 - _‘ -
7 PX117781 38 - -
] PX117793 50 - -
9 PX117794 24 N .
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Tabie 1
Bicchemical Assay Data

G50 unless otherwise specified

@11 — . - ]
“—E_#-E-
-@—_-mm
PX105844 -_-i__
-m-r_m-——
m__ﬂ—
ﬂ_
T

= IR

— .

|

|

4
%
%

6 | Pxtoesto_|
T .
AN ]
—io | pxriezn |4 |
0] — e
T, — e L -
—per .
— -
o1 | |

i

i

24560 500
56%(@ 500
—ann@eon__| - |
ﬂ—
-_ﬂ“
192 ) ]
[ _35%@ 500 | I
TR

:

|25 |
P |
27 |
|28 |
2o |
.
31 )
I
L3
I

o

-
e | - |
“
#—
54%@ 500 A D
| 36| 73%@ 500
A R
E--E-
lﬁ-
Al | 2 |
Az | 45 |
"4z |
44
a5 ]
T a6 |
47 |
a9 | & |
ﬂ--m-i_

%

.

:

i

i
I

:

T
I
SN
_E_ﬂ
-E__
-E_“
mi_“
__#

%

:

JP 2004-511462 A 2004.4.15



—
L T e T e T e T e T e T e T e T e B e T e B T e T e T e O e T e T e T s T e, T e O e T e T e R e e T e B e |

WO 0130879

(442)

PUTIGRILAMI2G

-237 -
Table 1
Biochemical Assay Data
Compound HDAC Inhibition
{IC50 unless otherwise specified}
No. | Ref. Helz HDACH HDAC?2
a1 PX1i17774 3368 - -
52 PXT17775 16 - -
53 PXi17778 >400 - -
54 PX117779 250 - -
55 PX117782 38 - -
56 PX117787 67 - -
57 PX117788 36 - -
58 PX11778% 30 - -
59 PX117780 175 - -
80 PX1177¢1 250 - -
&1 PX117792 43 - -
62 PX117793 13 - -
63 PX117796 19 - -
64 PX117798 50 - -
Table 2
Cel-Based Antiproliferation Assay Dala
Compound Cell Proliferation Inhibition WST-1
(IC50 unless otherwise spacified)
No. Ref. Hela K11 NHEK-AD Juricat
TSA 0.350 0.38 0.2 G.042
Oxamflatin i 4.58 3.53 0.260
MS-275 - .18 3.1 0.363
SAHA - 6.82 5.37 0.750
1 PX089342 4.1 - - -
2 PX089344 8.4 - - -
3 PX106499 3.8 - - -
4 PX106522 16.7 - - -
) PX117432 - - - -
i} PX117780 6.8 10.5 - 4.0
7 PX117781 3.4 2.2 - 0.8
8 PX117793 20 2.7 - 0.5
9 PX117794 3.3 2.3 - 0.8
il PX088343 - - - -
11 PX105684 2.2 2.4 1.5 0.2
12 PX 105685 7.3 - - -
13 FX105844 0.4 - - -
14 | PX106508 1.8 3.5 - 0.30
15 PX108509 2.0 2.0 - 0.33
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Table 2
Cell-Based Anfiproliferation Assay Dala
Compound Call Protiferation Inhibition WST-1
(1G50 unless otherwise specified)

No. Ref. HelLa K11 NHEK-AD Jurkat
16 | PX108510 2.3 4.2 - 0.25
17 PX108511 0.38 25 - Q.235
18 PX108512 1.8 24 - 0.21
19 PX116238 0.8 - - -
20 PX116242 - - - -
21 PX117225 11.9 26%@20 uM - 3.3
22 PX117226 G.5 2.8 - 0,10
23 PX117227 1.2 47 - 0.36
24 PXt172z28 0.8 1.4 1.2 015
25 PX117233 - - ~ -
26 | Px117234 - - - -
27 PX117235 - - - -
28 | PX117238 - - - -
28 PX117245 0.31 - 0.52 11
30 | PX117250 7.8 - 1.0
31 PX117260 - - - -
32 PX117410 - - - -
33 PX117411 - - - -
34 PX117412 - - - -
38 | PX117414 - - - -
36 PX1i7429 - - - -
37 PX117445 1.1 1.2 0.75 0.12
ag PX117446 6.0 3.7 - 0.43
39 PX117447 77.8 - - -
40 PX117448 28.9 - - -
41 PX 117450 1.6 - - -
42 PX117453 57 4.2 - 1.1
43 PX147710 5.0 4.0 - 0.4z
44 PX117712 1.1 0.65 - 013
45 | PXi1713 5.1 9.2 - 0.62
48 PX117715 1.5 0.93 - Q.28
A7 PXi117734 2.1 0.88 - 0.079
48 PX117735 - 3.1 - 0.074
49 | PXi17736 - 0.80 - D.12
50 PRI17773 34 5.2 - 1.2
a1 FXA1T774 6.4 70 - 1.0
52 PX117775 2.1 53 - 0.53
53 PRATYTTE - >30 - =10
54 PX117779 | %86 1.4 - i1
55 | PXi17782 2.0 15.6 - 0.35
56 PX117787 2.8 1.2 - 0.50
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Table 2
Cell-Based Antiproliieration Assay Data
Compound Cell Proliferation Inhibkicn WST-1
(150 unless otherwise spacified)
No. Ref. Hela w11 | NHEK-AD Jurkat
57 PX117788 2.0 1.7 - 0.29
58 PX117789 i1 0.8 - 0.3
59 PX{117790 12.5 B.0 - 24
60 PX117791 36 6.7 - 1.3
61 PX117792 1.4 0.4 - 0.43
62 PX117795 34 15 - 0.51
63 PX117796 2.6 1.2 - 0.56
[ B84 | PX117798 0.9 0.35 - 36
Activity

{1} (A) As mentioned above, in one ambodiment, the compounds employ, as J, a
“reverse” sulfonamide linkage (Le., -NHSOg-). Such compounds enjoy the
surprising and unexpected property of superior activity as compared to their
“forward" sulfonamide (i.e., -SOxNH-) analogs.

(2) (B1) As menicned above, in one embodiment, the compounds employ, as Q7,
a phenylene-meta-C,.;alkylene linkage. Such compounds enjoy the surprising
and unexpected property of superior activity as compared fo their ortho and para
analogs.

(3) (B2) As mentioned above, in one embodiment, the compounds employ, as &7,
a phenylene-mela-ethylene linkage, Such compounds enjoy the surprising and
unexpested property of superior activity as compared to their critho and para
analogs.

(4} {C1) As mentioned above, in cne embodiment, the compounds employ, as Q)
either: & covalent bond, or: an aryl leader having a backbone of at least two
garbon atoms. Such compounds enjoy the surprising and unexpected property of
superior activity as compared to analogs which comprise, as Q", an aryl leader
having a backbone of one carbon atom.

A 2004.4.15
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{9) {C2} As mentioned above, in one smbodiment, the compounds emplay, as Q'
a govalent bond. Such compounds enjoy the surprising and unexpected property
of superior activity as compared to analogs which comprise, as @', an aryl laader
having a backbane of one carbon atom.

{B) {C3} As mentioned above, i one embodiment, the compounds emplay, as Q°,
an aryl leader having & backbone of at least two carbon atoms. Such compounds
enjoy the surpriging and unexpected property of superior activily as compared to
analogs which comprise, as @', an aryl leader having a backbone of one carbon

atom, and often as compared to analogs which comprise, as @, a covalent bond.

(7} (A+B1) As mentioned above, in one ambodiment, the compounds employ, as
J, a "reverse” sutfonamide linkage (i.e., -NHSOs); and as @ a phanylene-meta-
Ci.ralkylene linkage. Such compounds enjoy the surprising and unexpected
property of superior activity as compared to analogs which do not employ these
groups.

{8) (A+B2} As mentioned above, in one embodiment, the compounds smploy, as
J, a “raverse” sulfonamide linkage {i.e., -NHSOz ), and as 7, a phenylene-meta-
sthylene linkage. Such compounds enjoy the surprising and unexpected property
of supecior aclivity as compared to analogs which do not employ these groups,

{9) (A+C1) As mantioned above, in ane embodiment, the compounds employ, as
J, a "reverse" sulfonamide tinkage (i.e., -MHSOz-); and as Q| sither; a covalent
bond, or: an aryi leader having a backbone of at least twa carbon atoms. Such
compounds enfey the surprising and unexpected property of superior activity as
compared to analogs which do not employ these groups.

(10} {A+C2) As mentioned above, in one embodiment, the compounds emplay, as
J, a "reverse” sulfonamide linkage (i.e., -NHSC2-); and as Q*, a covalent bond,
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Sueh compounds enjoy the surprising and unexpected property of superior activily
as compared to analogs which dn not employ these groups.

{11) (A+C3) As mentioned above, in one embodiment, the compounds emplay, as
J, & "reverse" sulfonamide linkage (.., -NHSO:-); and as Q', an aryi leader
having a backbone of at lgast two carbon aloms. Such compounds enjoy the
surprising and unexpected property af superior activity 2s comparad to analogs
which do not employ these groups.

{12} (B1+C1) As mentioned above, in one embodiment, the compounds employ,
as O, a prenylens-meta-Cq.7alkylene linkage; and, as Q" either: a covalent bond,
or: an aryl leader having a backbone of at least two carbon atoms. Such
compaounds enfoy the surprising and unexpected properly of supsrior activity as
compared te analogs which do not smploy these groups.

(13) (B1+C2) As mentioned above, in one embodiment, the compounds employ,
as O, a phenylene-meta-C 1 alkylene linkage; and, as Q', a covatent bond. Such
compounds enjoy the surprising an¢ unexpected property of superlor aclivity as
compared to analogs which do not emplay these groups.

(14) (B1+C3} As menticnsd above, in one embodiment, the compounds employ,
as GF, a phenylene-meta-C1.zalkylens linkage; and, as @, an anyl lsader having &
backbone of at least two carbon atoms. Such compounds enjoy the surprising
and unexpacted property of superior activity as compared to analogs which do not
amploy these groups.

{19} (82+C1) As mentiones above, in one embodiment, the compounds employ,
asQ?a phenylene-meta-sthylene linkage; and, as Q' either: & covalent bond, or:
an aryl 'leader having a backbone of at least two carbon atoms, Such aompoﬁnds
enjoy the surprising and unexpected property of superior activity as compared 1o
enalogs which do not employ these groups.

JP 2004-511462 A 2004.4.15
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{16) (B2+C2) As mentioned above, in one embodiment, the compounds employ,
as @, a phenylene-meta-ethylens linkage; and, as Q', a covalent bond, Such
compounds enjoy the surprising and unexpected property of superior activity as
compared 1o analogs which do not employ these groups.

(17) (B2+C3) As mentioned above, in ang embaodiment, the compounds employ,
as Q% a phenylene-meta-ethylene linkage; and, as @', an aryl leader having a
backbcne of at least two carbon atoms, Such compounds enjoy the sirprising
and unexpected property of superior activity as compared to analogs which do not
employ these groups.

{18) (A+B1+G1) As mentinned above, in one embadiment, the compounds
amnploy, as J, a "reversa" sulfonamids linkage (i.e., -NHSOx-); as Q7 a phenylene-
meta-Cyyaliylene finkage; and, as Q' either: a covalent band, or: an aryl leader
having a backbone of at least two carbon atoms. Such compounds enjoy the
surprising and unexpected property of superior aclivity as compared {o anzlogs
which do not employ these groups.

(19} (A+B1+C2) As menticned abave, in one embodiment, the compounds
employ, as J, a “reverse” sulfanamide linkage (i.e., -NHSO-); a5 Q% a phenylene-
meta-Ci.7alkylene linkage; and, as Q', a covalent bond. Such compounds enjoy
the surprising and unexpacied property of superior activity as compared to
analogs which do not employ these groups,

{20} (A+B1+C3) As mentioned above, in one embodiment, the compounds
employ, as J, a "revarse" sulfonamide linkage {i.e., -‘NHSO»); a5 G2 a phenylene-
raeta-C+.ralkylene linkage; and, as Q', an aryl leader having a backbone of at
least twe carbon atoms. Such compeunds enjoy the surprising and unexpected
property of superior activity as compared o analogs which do not employ these
groups,

JP 2004-511462 A 2004.4.15
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(21) (A+B2+C1) As mantioned above, in ane embodiment, the compounds
emplay, as J, a "reverse” sulfonamide linkage (i.6., -NHS0-); as Q, a phenylene-
meta-ethylene linkage; and, az Q', either; a cavalent bond, or: an aryl keader
having a backbone of at least two carbon atoms. Such compounds enjoy the
surprising and unexpected properly of superior activity as compared to analogs
which do not employ these groups.

{22} (A+B2+C2) As mentioned above, in one embodiment, the compounds
empioy, as J, a “reverse” sulfonamide linkage (i.e., -NHSO,-); as @2, a phenylene-
meta-ethylene linkage; ard, as Q', a covalent bond. Such compounds enjoy the
surprising and unexpected property of superior activity as compared {o analogs
which do not employ these groups.

{23) (A+B2+C3) As menticned above, in one embodiment, the compounds
employ, as J, & “reverse" sulfonamide linkage (i.e., -NHSO:-): as @, a phenylene-
meta-gthylene linkage; and, as @', an aryl leader having a backbone of at least
wo carbon aloms, Such compounds enjoy the surprising and unexpected
property of superior activity as compared to analogs which do nat employ these
aroups.

Somparative Data for Sulfenamide Diraction

Comparative data for sets of compounds, where the only difference in chemical
stucture Is the sulfonamide direction, are shown hetow.

Compaunds which employ, as J, & "reverse” sulfenamide linkage {i.e., -NH50)
surprisingly and unexpectedly have superior activity as compared to their
"forward” sulfonamide {i.e., -80.NH-) analogs.

JP 2004-511462 A 2004.4.15
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o
Compound | q J o/m/p HelaiC50
PX117234 | - -NHSO-- - 58% @ 500 nM
PX108522 | - -S0MH- - 1.6 uM

@\ %“\
1 OH

=}
Compound | QT | J o/mip Hela IC50
PX105684 - | -NHSO.- m 20 nM
PX088344 - | -SCatH- m 89 nM

" ]
’ N
CRRNE
Jd

Compound + [+ o/mip Hel.a IC50
PX106511 “CHy- -NHSO;- m 35 M
[ PX088343 | -CH, -SCaNH- M 24% @A uM__|
o
%H‘OH
(o)
Compound o J o/mip | " HelsIC50
PX117450 - -NHSO,- p | 20 nM
PX106489 - -S0NH- p | 35 nM
L
| H
T . e M., oH
o)
Compound Qr J omp | HelLalCs0
FX106508 - ~NHSG- m | 31 nM
PX089342 - -8ONH- m [ 125 nhj
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=
F gy
(5]
Compound Q J o/m/p Hela IC50
PX116238 - -NHSQ m 14 nM
Oxarmflatin - -S0O,NH- m 38 ni

Camparalive Data for Phenylene-Alkyiene Acid Leader Orientation

Cowmpataiive data for sets of compounds, where the only difference in chemical
structure is the crtho/metafpara crientation of the phenylene-alkylane acid leader,
are shown below.

in some embadiments, compounds which employ, ag &, a phenylens-meta-
Coqalkylene linkage surprisingly and unexpectedly have supsrior activity as
compared to their ortho and para analogs.

For compounds with a “forward” svifonamide linkage, para analogs are more
active than meta analogs. Surprisingly and unexpactedy, for compounds with a
‘reverse” sulfonamide linkage, meta analogs are as active, or more active, than
para analogs. Thus, compounds which smploy both, as J, a "reverse”
sulfanamide iinkage (ie., \NHSCz-) and, as 02, & phenylene-meta-Ciqalkylene
linkage, surprisingly and unexpected!y have superior activity as comparad to their
“forward" analogs.

s}
Compound Q' J olmip Hela IC50
PX117447 - -NHSO,- 1] 3% (@ 500 nM
PX117228 - -NHSO,- m 7 nM

JP 2004-511462 A 2004.4.15
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= # Mgy
s}
Compound [F}Y J o/mip Hela IC50
PX117448 - -NieSQ - a 3% @ 500 nM
PX145685 - -NieSO.- im 238 nM
= & Mom
Q
Campoung Q' J o/m/p Hela IC50
| PXi16242 - -NHSO.- o 9% @ 500 M
PX105684 ~ -NHSO,- m 20 i
PX117450 - ~NHSO2- g 20 nM
| O
J
4@//\’(“\%’
o
Compound [ Q J ofmip Hela IC50
PX089344 | - -80;NH- ™ 80 niM
PX106498 | N -S0:NH- P 35 nM
S
Lot
T
=R i. on
¢]
Compound Q' I~ J oftnfp Hela IC50
PX116238 - -NHSO.- m 14 niv
PX117453 - -NHS Do~ P 45 nM

Comparative Data for Arl Leader, Q'

Comparative data for sets of compounds, where the only difference in chemicai

structure is the ary! leader, are shown below.

Compounds which employ, 2s Q”, either: a covalent bond. or: an aryl lsader

having a backbone of at least two carbon atoms surprisingly and unexpectedly

have supericr activity as compared to their analogs which comprise, as Q1 an aryl
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leader having a backbene of one carbon atom. The cbservation that, as Q', a one

atom backbone gives substantially reduced activity as compared to a covalent

band, but that a fwo atom backbone give substantially improved activity as

compared to a one atom backbene, is surprising and unexpected,

,

Q\J/©\/\F H‘OH
0

T J

Compound Q o/m/p Hela IC50
PX105664 - -NHS5C,- m 19.5 nM
PX 106511 -CH,- -NHSQ,- m 35 niM
PX106512 ~-CHCH;- -NHSC5 m 22 nM
.
Q\J@\/—THRDH
s
|_Compound =} J ofm/p Bela (C50
PX083344 - -SQ;MH- m B8 nM
PX0BS343 -CHz- -S0ONH- m 24% @ 1 pM
PX1174486 -CH=CH- -SO:MH- m 18 nM
e i
~J # “CH
[¢]
Compound Q' J o/m/p Hela IC50
PX117228 - -NHS O - m 7 oM
PX117225 -CHg- -NHS0;- m 640 nM

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

20

25

30

(453)

WO 0130879 PUTHGRIIN4326

-248-
REFERENCES

A number of patents and publicafions are cited herain in order to more fully
describe and disclose the invention and the state of the art to which the invention
pertains. Full citations for these references are provided herein. Each of thess
references is incorporated herein by reference in its entirety into the present
disclosura.

Andrews et al., 2000, Int. J, Parasitol., Vol, 30, No. &, pp. 761-788.

Bernhard, D, et al., 1999, *Apaptosis induced by the histone deacstylase Inhibitor
sodium butyrate In human leukemic lymphoblasts,” FASEB J., Yol 13,
No. 14, pp. 1891-2001.

Bernstein et al., 2000, Proc. Math. Agad. Sci. USA, Vol. 97, No. 25, pp. 13708
13713,

Brehm, A, et al., 1998, "Retinoblastoma profein recruits histone deaceiylase to

repress transcription,” Nature, 1998, Vol. 381, pp, 587-80+1,

Breslow et al., 1924, *Potent inducers of terminal differentiation ang methods of
usa thereof, |).S. Patent No. 5,369,108 issued 28 November 1394,

Breslow et al., 1995, “Novel potent inducers of terminal differentiation and
methods of use thereof,” published intemational (PCT) patent application
number WO 95/31977 published 30 November 1995,

Breslow et al., 1997, "Potent inducers of terminal differentiation and methods of
use thereof," U.5. Patent No. 5,700,811 issued 23 December 1897,

Chang et al_, 2000, Nucleic Acids Res., Vol 28, Ne. 20, pp. 3818-3925.

Cornell et al., 1998, published Japanese patent application, publication number JP

10114681 A2,
Dangond et at., 1998, Biochem, Biophys. Res. Commun., Vol. 242, No. 3, pp.
648-652.

David, G., et al., 1998, Oncegens, Val. 16{19), pp. 2549-2656.
Davie, J.R., 1998, "Covalent modifications of nistones: expression from chromatic

templates," Curr. Opin. Genet. Dev., Val. §, pp. 173-178,

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

20

30

(454)

WO 0130879 PUTHGRIIN4326

249 -

Delorme et al., 2001, “Inhibitors of Histone Deacelylase,” published internationa!
(PCT} patant applicaticn number WO 01/38322 published 31 May 2001.

Desa) etal., 1999, Proc. AACR, Vol. 40, ebstraci #23886.

Emiliani, 3., et al,, 1898, "Characterization of a human RPD3 orthoiog, HDACS,"
Proc. Natl. Acad. Sci. USA, Vol. 85, p. 2795-2600.

Finnin et al., 1999, Nature, Vol. 401, pp. 168-193,

Furukaws et al., 1998, U.S, Patent No, 5834,249, "Process for produclion of
protein,” 1) November 1998,

Geerts et al., 1998, European patent publication no. EFP 0 8§27 742 A1, published
11 March 1998.

Glick, R.[x., et al., 1998, "Hybrid polar histone deacetylase inhibitor induces

apoplosis and CD85/CDY5 ligand expression in human neurcbiastoma,”
Cancer Research, Vol. 59, No. 17, pp. 4302-43359,

Grozinger et al.,, 1999, Prog. Nail. Acad. Sci. USA, Vol. 96, pp. 48664873,

Hashimoto, N, el al, 1889, "Cell proliferation inhibitars," European Patent
Fublication No. EP Q 301 861 A1.

Hoshikawa, Y., et al,, 1994, Exp. Cell, Res., Vol. 214{1), pp. 189-187.

Howe, L., et al., 1999, Crit. Rev. Eukarvni. Gang Expr., Val. 8(3-4), pp. 231-243.

lavarone &t al., 1989, Mol. Cell Biol,, Vol. 19, No. 1, pp. 916-022.

Jung et al., 1987, Bioorganic & Medicinal Chemistry Letiers, Vol. 7, No. 13,
pp. 1656-1658.

Jung et al., 1299, J. Med. Chem., Vol. 42, pp. 4663-4678.

Kao et al., 2000, Genes & Dev., Vol. 14, p. 55-66.

Kato of al., 1998, UG, Patent No. 5,804,601, "Aromatic hydroxamic acid
compounds, their preduction ang use,” 08 September 1998,

Kiiima et al., 1993, J. Biol. Chem., Vol. 268, pp, 22429-22435.

Kim et al., 1999, Oncagene, Vel 18(15), pp. 246)-2470.

Kim et al., 2001, Nature Medicine, Vol. 7, No. 4, pp, 437-443,

Kim, M.8., et al., 2001 * Histone deacelylases induce angiogenesis by negative
regutation of tumour suppressor genes,” Naturs Medicine, Vol 7. No. 4
pp. 437-443.

Kimura et al., 1994, Biol. Pharm. Bull., Vol. 17, Ma. 3, pp. 396402,

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

15

20

25

30

(455)

WO 0130879 PUTHGRIIN4326

-250 -

Kitamura, K., et al., 2000, Br. J. Haematol., Vol. 108(4), pp. 686-702.

Kouzarides, T., 1999, "Histone acatylases and deacetylases in cell praliferation,”
Curr. Opin. Genet. Dav,, Val, g, No. 1, pp. 40-48.

Kuusisto et al., 2001, Biachem. Biophys. Res. Commun., Val. 280, Ne. 1, pp. 223-
228,

Kwon et al., 1998, Prog. Nafl. Acad. Sci. USA, Val. 95, pp. 3356-33G1.

Laherty, C.D., et al., 1897, Cell, Vol, 89(3), pp. 349-356.

Lea and Tulsyan, 1995, Anticancer Res., Vol, 15, pp. 879-883.

Lea et al., 1898, int. J. Onool., Vol. 2, pp. 347-352,

Lin, R.J., et ai, 1998, Nature, VVol. 391(6668), pp. 511-814

Massa et al,, 26 May 2001, Journal of Medicinal Chemistry, Vol. 44, No. 13,
pp. 2069-2072.

McCaffrey st al_, 1997, Blood, Vol. 99, No. 5, pp. 2075-2083.

Misinickl, L.M., et al , 1299, Exp. Cell. Res., Vol. 24%(1), pp. 161-176.

Ng, H.H. and Bird, A, 2000, Trends Biochem. Sci,, Vol. 25(3), pp. 121-1286.

Miki et al., 1599, Hepatoiogy, Vol. 29, Mo. 3, pp. B58-557.

Nekajima el ai., 1998, Exp, Cell Res,, Vol. 241, pp. 126-133.

Ohiani et al., 1993, "Hydroxamic acid derivatives based on aromatic suifonamide,”
published irternational (PCT) patent application nureber WO 9312075
published 24 June 1993,

Ohtani et &, 1986, "(2E)-5.[3-[(Phenylsulionyl)amino] phenyl]-pent-2-en-4-yno-
hydroxamic acid and its derivatives as nove! and potent inhibitors of ras
transfarmation,” J. Medicinal Chemistry, Vol. 39, Ne. 15, pp. 2871-2873.

Onishi el al,, 1998, Science, Vol. 274, pp. 938-940.

Parsans e al., 1998, "Hydroxamic acid compounds having anticancer and anti-
parasilic properties,” published internaticnal (PCT) patent application
aumber WO 58/55449 publishad 10 Decamber 1998,

Pazin, M.J., et al,, 1997, “What's up and down with histone deacetylation and
franscription?," Cell, Vol, 89, No. 3, pp. 325-328.

Richon et al, 1996, Proc. Natl. Acad. Sci. USA, Val, 93, pp. 57055708,

JP

2004-511462 A 2004.4.15



—
L T e T e T e T e T e T e T e T e B e T e B T e T e T e O e T e T e T s T e, T e O e T e T e R e e T e B e |

10

16

20

25

39

(456)

WU 0330879 PUTABILAM3L6

-251 -
Richon et al., 1998, "A class of hybrid polar inducers of transformed cel
differentiation inhibits histone deacetylases," Proc. Natl, Acad. Sci. USA
Vol, 95, pp. 3003-3007.
Richon etal , 2001, "Novel class of cylodifferentiating agents and histone

deacetylase inhibitors, and methods of use therecf," published intarnational
{PCT) patent application number WO 07/18171 published 15 March 2001,

Seilo et al,, 1999, Proc. Natl. Acad. Sci, USA, Vol. 98, pp. 4592-4597.

Saunders, N, et al, 1939 “Histone deacatylase inhibitors as potential anii-skin
cancer agents,” Cancer Res., Vol 59, No. 2 pp, 399-404.

Sonoda, H. et al., 1996, Oncogene, Vol. 13, pp. 143-149,

Spencer, V.A. and Davie, J.R., 1999, Gene, Val. 240(1), pp. 1-12.

Suzuki et al.,, 1998, Japanese patent publication number 10-182583 published 07
July 1998,

Suzuki et al., 1999, "Synthesis and histone deactyiase inhibitory activity of new
benzamide derivatives," J. Med. Chem., Vol. 42, pp. 3001-3003.

Takahashi et al., 1998, J. Antibiot. (Tokye}, Vol. 49, No. 5, pp. 453-457.

Takahashi, 1., et 2, 1998, “Selactive inhisition of IL-2 gene expression by

trichostatin A, a potent inhibitor of mammafian histone deacetyiase,”
J. Antibiot, (Tokyo), Vol. 48, No, 5, pp. 453-457.

Tauton, J,, et al., 1996, "A mammalian histone deacetylase relaied to the yaast
franseripfional reguiator Rpd3p," Sclence, Vol. 272, pp. 408-411,

Tsuji et al., 1978, J. Antibict. (Tekyo), Vol. 28, No. 1, pp. 1-6.

Ueda, H., et al,, 1994, J. Antibiat. {Tokvo), Vol. 47(3), pp. 315-323.

Van den Wyngaert et al., 2000, FEBS, Vol. 478, pp. 77-83.

Vigushin et al., 2001, Clin. Ganger Res., Vol. 7, No, 4, pp, 971-975.

Warrell et al., 1998, J. Nafl. Canger |nst., Vol. 90, pp. 1621-1625.

Wong, J., etal, 1998, EMBO J., viol. 17(2), pp. 520-534.

Yang, W.M., at al,, 1996, "Tranecriptional repression of Y¥1 is mediated by
interaction with a mammalian homolog of the yeast global regulator RPD3,"
Proc. Natl. Acad. Sci. USA, Vol, 93, pp. 12845-12850.

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(457)

WO 0130879 PUTHGRIIN4326

-252 -

Yang, W.M., et al., 1897, "Isolation and characterization of cDNAs corresponding
1o an additional member of the human histone deacetylase gene family," J,
Biol. Chem, Vol 272, pp. 28001-28007.
Yoshida ef al., 1095, Biosssays, Vol. 17, pp. 423-430,
5 ‘Yoshida, M. and Herinouchi, 5., 1999, Ann, N. Y. Acad. Sci., Vol. 885, pp. 23-36.
Yoshida, M., Beppu, T., 1988, "Reversible arrest of proliferation of rat 31
fibrcblfasts in both G1 and G2 phases hy frichostatin A," Exp. Cell. Res.,
Yol. 177, pp. 122-131.
Yoshida, M., et al., 1990a, J. Biol. Chem., Vol, 265(28), pp. 17174-17179.
1¢  Yoshida, M,, etal., 1990h, J. Antibiot. (Tekyo), Vol, 23(9), pp. 1101-1106.

JP 2004-511462 A 2004.4.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

15

20

25

(458) JP 2004-511462 A 2004.4.15

WU 01/30NTY POTGRILAMIZG
- 253 -
CLAIMS
1. A compoung of the formula:
i
A—lt——i—af C—p—oH {1
wherain:

A s an aryl group;
Q' is a covalent bond or an aryl leader aroup;
J 5 a sulfionamide linkage selected from:

1

)
R S —_—

8w

R is a sulfonamido substituent; and,

A=

.

G? s an acid leader group;
with the pravieo that if J is:

Q=p=0
A=

then ' is an aryi leader group;

and wherein;

A, is a Cagparyl group, and is optionally substitated;

the aryl leader group, i present, is a C+ralkyiene group and is
opticnally substituted;

the sutfonamido substituent, R', ts hydrogen, Gy.zalkyl,
Cs pheterocyclyl, or Csanaryl;

the acid leader group, &2, is Cyalkylene, Cracarylene;
G5 marylens-Cy zaliylene; Cisaliylane-Cs soarylene; or an ether linkage,
and is optionally substituted;

and pharmaceutically acceptable salis, solvates, amides, esters,
ethers, chemically protected forms, and prodrugs thereof.
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2. A compound according o claim 1, wherein J is -5(=0)NR-.

3. A compound according to claim 1, wherein J is NR'S{=0%-

4. A compound accorging to any one of claims 1 to 3, wherein the aryl ieader
group, @, has a backbong of at least 3 carbon atoms.

5. A compound according to any one of ¢laims 1 to 3, wherein the aryl leader
group, @Y, has & backbone of from 2 to 7 carbon aloms.

8. A compound ageording to any ene of ¢laims 1 to 3, wherein the aryl leader
group, @', has a backbone of fram 3 to 7 carbon atoms.

7. A compound according to any cne of claims 1 to 3, wherein the aryl leader
group, Q, has a backbene of 2 carbon atoms.

8 A compound according to any one of glaims 7 to 3, wherein ihe aryl leader
group, @', has a backbone of 3 carbon atoms.

8. A compaund according to any ohe of claims 1 to 3, wherein the any leader
group, @, has & backbone of 4 carbon atoms.

10. A compound according to any one of claims 1 te 3, wherein the aryl leader
group, @', has a hackbane of 5 carbon atomns.

11. A compaund according to any cne of clalms 1 to 10, wherein the aryl leader
group, Q', is a saiurates Gi.ralkylene group and is optionally substitutad.

12, A compound according to any one of glaims 1 to 10, wherein the aryl leader

group, @, is a partially unsaturated Gy 7a¥ylena group and is optionally
substituted,

JP 2004-511462

A 2004.4.15
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A compound aceording to any one of claims 1 te 10, wherein the aryl leader
group, Q', is an aliphatic Cy.7alkylene group and is aptionally substituted,

A compound aceerding to any one of claims 1 te 10, Wherein the aryl leader
group, @', is a linear C1zalkylene group and is optionally substituted.

A compound accerding to any one of claims 1 to 10, wherein the aryl [eader
group, (', is a saturated aliphatic Cq7alkylene group and is optionally
substituted.

A compound accarding fo any one of claims 1 to 10, wherein the anyl leader
group, @', is a saturated linear Gyralkylene group and is optionally
substituted.

A compound according to any ang of claims 1 {a 10, wherein the aryl leader
aroup, @', is a partially unsaturated aliphatic C..7alkylene group and is
aplionally substituied,

A compound according to any one of claims 1 to 10, wherein the aryl leader
group, @', is a partially unsaturated inear G4 7alkylene group and is
opticnally substituted.

A compound according 1o any one of claims 1 to 10, wherein the aryl leader
group, Q, is selected from -CH-, -CHaCH2-, -CHzCHaCHg-, -CH=GH-,
-CH=CH-CH=CH-, and Cycycloalkyl.

A compound accerding to any ons of claims 1 fo 10, wherein the aryl leader
group, @', is selected from -CHg-, -CHeCHa-, ~-CHaCHCH,-, -CH=CH-, and
-CH=CH-CH=CH-.

JP 2004-511462 A 2004.4.15
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A compound according to any ene of claims 1 ta 20, wherein the aryl leader
group, @', is cptionally substitutes with one or more groups selectad from:
halo, hydroxy, ether, Csgearyl, acyl, amido, and oxo.

A compound according to any ane of claims 1 to 20, wherein the aryl leader
group, O, is optionally substituted with one or more groups selected from: -
F, -Cl, -Br, -I, -OH, -OMa, -OE1, -GPr, -Ph, and =0.

A compound according to any ane of claims 1 to 20, wherein the aryl leader
group, Q", is substituted.

A compound according to any one of claims 1 to 20, wherein the aryl lsader
group, @', is unsubsfituted,

A compound according to any one of claims 1 to 24, whersin the acid
leader graup, Q, is C1.alkylene, and is optionally substituted.

A compound according to any one of claims 1 to 24, wherein the acid
Ieader group, Q7 is Csaparylens, and is optionally substituted.

A compound agcording to any one of claims 1 to 24, wherein the acid
leader group, @7, is Cs-8rylene-Cyralkylene or Ciralkylene-Ce.ogarylene,
and is optionatly subsiituted.

A compourd according to any ene of claims 1 to 24, wherein the agid
leader group, Q% is Csarylene-Crralkylene or Crralkylens-Cgsarylene,
and is optionally substituted.

A compound according to any one of claims 1 to 24, wherein the acid
leader group, Q2 is phenylene-Cy zalkylene, and is optionally substituted.

JP 2004-511462 A 2004.4.15
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A compound accarding to any one of claims 1 ta 24, wherein the acid
leader group, Q2 is phenylene-mata-C1.7alkylene or phenylene-para-
Cyyalkylene, and is aptiohally substituted.

A compound according to any one af claims 1 to 24, wherein the acid
leader group, G, has the following formula, whersin R is Cq.salkylens
and the phenylene group is oplionally substituted with m substituentz, R®:

A compound according to claim 31, wherein R%2 is a saturaled Cyalkylens
group.

A compound according to claim 31, wherein R™ is a partially unsaturated
Cyalkylene group.

A compound according ta claim 31, wherein R% is an aliphatic C+.atkylene
group.

A compeund aceording to claim 31, wherein R is a linear Cy7akylene
group,

A compound according ta glaim 31, wherein R is a salurated aliphatic
Czalkylene group.

R*®

A compound according ta claim 21, wherain is a saturated linaar

Ciyallylene group.

A compound according to claim 31, wherein R™ is & partially unsaturated
aliphatic Cqalkylene greup.

JP 2004-511462 A 2004.4.15
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A compaund according to claim 31, wherein R is a pattially unsaturated
linear Cy_raikylene group.

A compound according to claim 31, wherein R% is salected from: -CHy-,
-(CHa)e~, -(CMa)a-, {CHa}e, -(CHa)s-, and {CHg)g-, -CH=CH-, and
-CH=CH-CH=CH-.

A compound according to claim 31, wherein R% is cis or frans -CH=CH-.
A compeund according to claim 31, wherein R is cis ~CH=CH-.

A compound according to claim 31, wherein R%? is trans -CH=CH-,
A compound according to claim 31, the acid teader group, G, ls:

A compound according to any one of claims 1 to 44, wherein the acid
leader group, & is substituted.

A compeund according to 2ny one of claims 1 to 44, wherein the agid
leader group, Q* is unsubstituted,

A cempound according to any one of claims 1 fo 46, wherein J is
-5(=0%,NR™ and Gt is 20 anvd leader group.

A campound according to any one of claims 1o 46, whersin J i
-NR'S(=0),- and Q' Is a covalent bond or an aryl leader group.

A compound aceording lo any one of claims 1 to 46, wherein J is
-NR'S(=0)- and @' is an ary! leader group.

JP 2004-511462 A 2004.4.15
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A compound according to any one of claims 1 10 4B, wherein J is
-NR'S({=0)- and Q" i a covalent bond.

A compound according to any one of claims 1 10 46, wherein J is
-S(=D)2NR’- and @'is an aryl leader group having a backbone of at least 2
carbon atoms.

A compound according fe any one of claims 1 to 46, wherein J is
-NR'S(=0)- and @ is a covalent bond or an aryl leader group having a
hackhene of at least 2 carbon atoms.

A compound agsordting te any one of claims 1 o 46, whereln Jis
-NR'S{=0}- and Q' is an aryl leader group having a backbone of at least 2
carbon atoms.

A comprund according to any one of daims 1 1o 48, whergin J is
-NR'S(=0);- and G' is a covalent bond.

A compound according to any one of claims 1 1o 46, wherein f is
-5(=0)NR'-; Q' s an aryl leader group; and Q% is a
phenylere-meta-Cq-ralkylene group.

A sompound according to any one of claims 1 to 46, wherein J is
-NR'$(=0)-; Q" I8 a covalent bond or an aryl leader group; and Q% s a
phenylene-meta-C-ralkylene group.

A compound according to any ang of claims 1 to 46, whergin J is
NR'S(=0),; Q' is an aryl leader group; and &% is &
phenylene-meta-GCq-7alkylene group.

JP 2004-511462 A 2004.4.15
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A compound accarding to any ore of claims 1 o 46, wherein J is
-NR'S{=0)~ Q' is a covalent bond; and OF is a
phenylena-meta-Cy-zalkylene group.

A compound according to any one of claims 1 to 46, wharein J is
-S{=0)NR'-; Q' is an aryl leader group having a backbone of at least 2
carben atoms; and Q% is a phenyiene-mata-C;-;alkylene group.

A compound according io any one of claims 1 10 46, wherein J is
-NR'S(=07~ 0" is a covalent borid or an aryl leader group having &
backbone of at least 2 carbon atoms; and Q% is a
phenylene-meta-Ci-ralkylene group.

A compound according to any one of claims 1 to 46, wherein J is
“NR'S(=0);; Q' is an aryl ieader group having a backbone of at least 2
carbon atoms; and Q% s a phenylene—mpta-cq-ﬁikylene greup.

A compound according to any one of claims 1 to 46, wherein J is
-NR'S(=0)-; @' is & covalent bond: and % is a
phenylene-meta-Cs-ralkylane group.

A compound according te any one of claims 1 to 46, wherein J is
-5(=0)%NR"-; Q" is an ary! leader group; and Q% a
phenylene-meta-ethyiens group.

A campaund accarding to any one of claims 1 to 48, wherein J is
-NR'S(=0)>-; Q' is a covalent bond or an ary! leader group; and Q7 a
phenylene-meta-ethylene group.

A compound accerding to any one of claims 1 to 46, wherein J is
-NR'8(=0)-; (2" is &n aryl ieader group; and QF &
phenylene-meta-ethylena group.

JP 2004-511462 A 2004.4.15
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A compound according {0 any one of claims 1 1o 48, wherein J is
-MR'S{=0);-; &' is & covalent bond; and Q° a phenylene-meta-ethylena
grous.

A compound according 1o any one of claims 1 to 46, wherein Jis
-5{=0):NR"-; @' is an aryl leader group having a backbone of at least 2
carbon atams; and Q7 a phenylens-meta-ethylena group.

A compovnd accerding to any one of ¢laims 1 to 46, whersin Jis
-NR'S(=0),-; Q' is a covaleni bend or an aryl Jeader group having a
backhone of af least 2 carbon atoms; and QF a phenylene-meta-ethylene
group.

A compound according to any one of claims 1 to 46, wherein J is
-NR'S(=0)-; Q' is an aryi leader group having a backbone of at least 2
carbon atoms; and (7 a phenylene-meta-ethylena group.

A compound according to any one of claims 1 to 46, wherein J is
-NR'S(=0)z; Q" is a covalent bond; ang QF a phenylene-meta-gthylena
group.

A compound according to any one of claims 1 to 70, wherein A is
Csagheteroaryl or Csgyoarboaryl, and is oplionally subsiituted.

A compound according to any ane of claims 1 to 70, wherein Ais a
Cszpary! group derived from one of the following: benzene, pyridine, furan,
indole, pyrrole, imidazole, naphthalene, quinoline, benzimidazole,

benzothicfuran, fluorens, acridine, and carbazole.

A sompound according to any one of claims 1 to 70, wherein A is an
optionally substituted pheny! group.

JP 2004-511462 A 2004.4.15
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A compound according to any one of claims 1 o 70, wherein A is a phenyl
group optionally substituted with ene or more of the foliowing groups:

fluore, chiore, bromo, indo, methiyl, ethy), isopropyl, t-butyl, cyano,

{rifluoromethyl, hydroxy, methoxy, ethaxy, isopropoxy, trifluoremeathoxy,
phenoxy, methylthio, tifluoromethylthio, hydroxymethyl, amine,

dimethytamino, diethylamino, morphclino, amide, acetamido, acetyl, nitro,

sulfonamido, and pheny.

A compound according to any one of claims 1 o 74, wherein the

sulfonamide substituent, R', is hydrogen, Cyalkyl, or Csaparyl.

A compound according to any one of claims 1 to 74, wherein the

sulfcnamido substituent, R, is hydragen or Cy.zalkyl

A compound according to any ene of claims 1 to 74, whersin the
sutfanamido substituant, R', is -H, -Me, or -Ft.

A compound according to any one of claims 1 to 74, wherein the

suifonamido substituent, R, is -H.

Compound PX089343.
Compaound PX105684.
Campound PX105685.
Compound FX105844.
Compound PX1068508.
Compound PX106509.
Campound PX106510,
Compound PX 108511,
Compound PX108512,
Compound PX116238.
Compound PX116242.

SUBSTITUTE SHEET (RULE 2§)
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05,
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Compound PX117225.
Compound PX117226.
Compound PX117227.
Compound PX117228.
Compound PX117232.
Compound PX117234.
Compound PX117235.
Compound PX117235.
Compound PX117245.
Compound PX117250.

Compound PA117280.

Compound PX117410.

Compound FX117411.
Compound PX117412,

Compound PX{17414,
Compound PX117429.

Compound PX117445.
Compound PX117446.
Compaund PX117447,
Gompound PX117448.
Compound PX117450.
Compound PX117453.
Compound BPX117710.
Compound PX117712.
Compaund PX117712.
Compound PX117715.
Compound PX117734.
Compound PX117735.
Compound PX117736.
Compound PX117773.
Compound PX117774.
Compound PX117775.

SUBSTITUTE SHEET (RULE 26)
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123,
124,
125.
128,
127.
128,
129,

130

131
132,
133,

134,

135.

138,

137,

138.

Compauad PX117778.
Compound PX117778.
Campound PX117782.
Campaund PX117787.

Cumpound PX117788

Compound PX117780.
Compound PX117790.
Compound PX117791.
Compound FX117752.
Compound PX1{7795,

Compound PX1177096,

Compound PX117798.
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A compaosilien compriging a compound according to any one of ciaims 1 to
133 and a pharmaceutically acceptable carsier or diluens.

A compound according to any one of claims 1 to 133 for use in a metnod
of treatrment of the human or animal body.

A compound accarding to any one of claims 4 fo 133 for use in a methad
of freatment of a condition mediated by HDAC of the human or animal

body.

A compeund according fo any che of claims 1 to 133 for use in a method
of freatment of a proliferative condition of the human or animal body.

A compound according ta any one of ciaims 1 to 133 for use in a methed
of treatment of cancer of the human or animal body.

A compeund according 1o any one of claims 1 to 133 for use in a method
of treatment of psoriasis of the human or animal body.

SUBSTITUTE SHEET {RULE 26)
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Use of a compaund accerding to any ene of olaims 1 {o 133 for the
manufacture of a medicament for uge in the treatment of a condition
mediated by HDAC.

Use of a compound according to any one of claims 1 to 133 for the
manufacture of 8 medicament for use in the treatment of a proliferative

condition.

Use of a compound aceording to ary one of claims 1 to 133 for the

manufaciure of a medicament for use in the frealment of cancer.

Use of a compound according to any one of claims 1 1o 133 for the
manufacture of a medicament for use in the treatment of psoriasis,

A method inhibiting HDAC in & cefi comprising said cell with an effective
amount of a compound accorging to any one of claims 1 to 133,

A methed for the treatment of & condition mediated by HDAG comprising
administering 1o a subject suffering from a condition mediated by HDAC a
therapeutically-effective amouni of a compound according to any one of
claims 1 to 1233,

A method for the treatment of a proliferative conditicn comprising
administering to a subject suffering from a proliferative condifion a
therapeutically-effective amount of a compound according to any one of
claims 1 to 133,

A method for the treatment of cancer comprising administering to a subject

suffering from cancer a therapeutically-effective amount of a compound
according fo any one of elaims 1 to 133.

SUBSTITUTE SHEET (RULE 26)
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148, A method for the treatrment of psoriasis comprising administering to a
subject sulfering from psoriasis a therapeutically-sffective amaount of a

compound according to any cne of claims 1 to 133.

SUBSTITUTE SHEET (RULE 26)
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Invernationa a pical en No.

INTERNATIONAL SEARCH REPORT PCT/68 01704326

Box | Chservations where cerlsin ciaims ware foung unsearchante (Continuation of item 1 of first shean)

This |Memananal Search Fepert has nat b i o respeg: of under Aticke 17(2¥a) for the following reasons:

1 E Claims Nos.: 145-148

£ECause hey f2lalg i subject MAtier Agt iequITed 10 ba 2parched by ihs Authirily. namely:

Rule 38.1(iv) PCT - Method for treatment of the human or animal body by

therapy
Z m Claims Mos.: 1-28
becauss they relate o pars of the rrArenal Appiiz akan thai do ol camply with the préscrbed requina ments 1o such

an extent hal romeanngtul Int:natena. Search tan be caved o, specifcaty:

see FURTHER INFORMATION sheet PCT/ISA/Z210

a D Claims Ko

LEGALSE INey Are depenoent dliting anda'e Nt Fat2d in A6CHNIANGA Wi Ih 6eCot orid third sentences of Role B.4(a).

Box Il Obsarvations wherg unity of invention s lacking (Continuation of item 2 of first sheet)

This International Sageclang Sdlizrity Jand T 4 & dvenkars n ts mpamational appiication, as iollows:

see additional sheet

As a result of the prior review under R. 4G.2{e} PCT,
no additional fees are to be refunded.

1. m 5 all raquitéd aoditenil search ‘wes were nmai pazd by 1he ApPKCANL, s IMermatonal Searcn Repart covers all
FEAIChank: Clans,

2.1 Asai sesrchabke olaims <o ke somchud wihout atart fastfying an addiional fee, this Authority dhd not Invile payment
— of any aoditicnal 10

3 Ag only 2ome af the required addional skacGl feas were tmely paid by the applicant, this Intemations) Searcn Repo
Ccovers only those Haims far whic:: 15e5 weis padt. snecifically craims Hos.:

4, Mo 1equirac agddhional sazcch 1665 werk 1 ety faid by the epplicant. Consaquently, this Intsmationa Search Hegort iz
rasricted 1o Lhe invenuon fiest mantiznes m the clams: 1t 15 coverad by claims Mos.:

Remark on Protest E The aodtianal search legs were accompanied by tha zpplicant's protest.

D o praltest accompanied Ihe payment of additonal search fees.

Form FCTASASZiC (continuadon of drst shast (1)) (ary 1998)
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International Appication No. PCTGB 01 04326

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 1)

Continuation of Box I.2

Claims Mas.: 1-25

The inttial phase of the scarch reveated a very Targe number of documents
relevant to the issue of novelty. So many documents were retriaved, most
of them falling in the definition of formulall} where Q2 is CI-7
alkylene, that it is impassibla to determine which parts of the clatm(s)
may be sald to define subject-matter for which protection might
legitimately be sought (Articie 6 PCT). For these reasons, a meaningful
search aver the whole breadth of the claim{s) is impossible,

Conseguently, the search has been restricted to what appears in the
appTication to be fully supported by the description and the examples :

The compounds given in Formula (1), where 02=C5-20arylene,
C5-20arylene-C1-7alkylens or C1-7alkylene-C5-20arylene as defined fn
ctamm 26 and 27, and 02=cl-7alkylene as defined in clatm 25 with
J=—N{RI}-502-

The applicant’s attention i3 drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no irternational
search report has been established need not be the subject of an
international preliminary examination (RuTe 66.1(e) PCT). The applicant
15 advised that the EPO palicy when acting as an International
Freiiminary Examining Authority is normally not to carry out a
preliminary examination on matter wnich has not been searched. This s
the case irrespective of whether or not the claims are amepded following
recetpt of the search report or during any Chapter II procedure.
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(478)

temalional soplication e, PCTAE 01 J4326

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

This International Searching Autharity found multiple (groups aof)
inventians im fhis international applicatien, as follows:

1. Craims: 26-93,100,106-148

The compounds given in Formula (1). where 02=C5-2GaryTene,
CE-20arylene-C1-7alkylene or Ci-7alkylene-CE—20arylene as
dafined in ciaim 26 and 27.

1.1. CTaims: Z6-46(partly), 48-50,52-54 56-58,60-62,66-66,
68-70 71~148(partly)

Compounds of formuia {1} where the J linker is N-50Z.

The compounds of farmula (1) where J is N-502 do not
passes any inventive concept fn copmon with the
compounds where J 15 502-N gince the latters are
already known as HOAC inhibitars.

2. Claims: 25.94-98,100-108

Please note that all inventions mentioned under item I, although not
necezsarily linked by a common inventive concept, could be searched
without effort Justifying an additional fee.
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. JBtionat Agpiction No

CT/G8 01/04326
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ciett In search report | date member(s) i aate

WO 0138322 A 31-05-2001 AU 1876801 A 04-06-2001
Wo 0138322 Al 21-05-2001
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WO 0089819 Al 23-11-2000
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W0 9838859 A 11-0%-1998 Al 737329 B2 16-08-2001
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EP 0983257 Al 08-03-2000
EP 0983258 Al La-03-2000
EP 0984959 Al 15-03-2000
EP 0973392 Al 26-01-2000
JP 2001518081 T 019-10-200%
h 994252 A 12-09-1999
PL 335732 Al (B-05-2900
[Llel 9839115 Al 11-09-1398
WO 29839326 A1 11-09-1393
Wo 9339116 Al 11-0%-1998
WO 2338359 Al 11-09-1998
Us 2001020021 At 06-02-2001

Wo 00R6704 A 28-09-2000 AU 3312100 A 02-10-2000
EF 1163213 Al 18-12-2001
Wo Q056704 A1 28-05%-2000

EP 0570584 A 24-11-1933  DE 69221260 D1 04-05-1997
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NO 200024480 A& 11-05-2000
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