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Co. No. 5; Ex. B.1;

Co. No. 6, Ex. B.5; [1(S),2A]
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[1(5).2B]
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Co. No. 7; Ex. B.5;
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Co.No. 12; Ex. B.1;
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Co. No. 16; Ex. B.2

Co. No. 17; Ex. B.1;
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Co. No. 18; Ex. B.1;
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Co. No. 27; Ex. B4;
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mp. 170-171°C

_ Co. No. 30; Ex. B.4;
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mp. 173-175°C
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Co. No.31; Ex. B.2;
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Co. No. 32; Ex. B.2;
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Co. No. 33; Ex. B.1;
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Co. No. 34; Ex. B.1;
WCHF30,; [S-(R*,R*)]

Co. No. 35; Ex. B.1;
:CoHPF303;

- Co. No. 36; Ex. B.5;
.2C7,HF302; [Sj‘(R*R*)]

[R-(R*S%)] + [S-(R* R*]]

e, F Y
Co. I‘;‘é 3;;%"2‘.13'5 ; Co.No.38;Ex.B2; | Co.No.39; Ex. B.L; [1(S))
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NH,
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€o. No. 40; Ex. B.5; [1(S)];
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Co.No. 43; Bx. B.1; Co. No. 44; Ex. B.5; Co. b;%;;};ngS’
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.CzHF}OZy [S (R ,R )] '3C2HF302, [S (R rR )] [R—(R* S*)] + [S (R* R*)]
g N s %
N .
Hﬁ/\/l\o \/\m‘/:\o 4 é/ko '
Co. No. 47; Ex. B.5; Co. No. 48; Ex. B.5;
Co. N°'145‘; -"11?051(3:'5 : | 2CH04 [S-R*R®)]; | 2ZHCL3H,0; [S-(R* R¥)];
op- mp. 135-137°C mp. 85-87°C ©
N .
o LA Yo

Co. No. 49; Ex. B4;

Co. No. 50; Ex. B.5;

)
" Co. No. 51; Ex. B.1; .
.C,HR,0,;

N

e

Y

Y,

H;0.C;HF;0;; mp. mp. 116-118°C [R-(R*,S*)] + [S-(R* R*)]
. H

; _ ~

. R YT
Co. No 53; Ex. B 5; Co. No. 54; Ex. B4;
Co. No. 52; Ex. B.5; H;0.2C,HF;0; .CHF;0p; [S-(R* R¥);
2CoHF0z; [R-R*,SY)] R®ASY) mp. 66-68°C
R

e

Co. No. 55; Ex. B.S;
[S-(R*,R¥)]; mp. 195-197°C

Co. No. 56; Ex.. B.1;
[S-(R*,R*)]; mp. 76-78°C

- Co. No. 57, Ex.B.S; _
[S-(R*.R*)}; mp. 141-143°C

Co. No. 58; Ex. B.2;

“mp. 173-174°C

Co. No. 59; Ex. B.2;
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Co. No. 60; Ex. B.1; '.Hzo;
mp. 183°C
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Co. No. 61; Ex. B.5;

Co. No. 62; Ex. B.16;

Co. No. 63; Ex. B4,

mp. 122°C 2H;0.2C,HF,0, [S-(R* R*)]; mp. 77-80°C
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Co. No. 64; Ex. B.5;
[S-(R*,R*)]; mp. 137-138°C

Co. No. 65; Ex.B.1;
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- Co. No. 66; Ex. B.5;
.CQH204-2H20;
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mp. 153-156°C

XOT 0
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Sos=ng

Co. No. 67; Ex. B.1;
mp. 100-104°C

Co. No. 68; Ex. B.5;
.HCLH,0; mp. 152°C.

Co. No.'69; Ex. B.1 .

St
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Co. No. 70; Ex. B_5; .H,0;
mp. 168-170°C

Co. No. 71; Ex. B.2; .2KCl;
mp. 189-191°C

Co. No. 72; Ex. B.1;
mp. 168°C

St

OH

Noe-an

Co. No. 73; Ex. B.5;

Co. No. 74; Ex. B.2;
mp. 191-192°C

Co. No. 75; Ex. B.1;
mp. 214-216°C

.H20.2C2F302; mp. >300°C
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?‘HN

A
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Q

"Co. No. 76: Ex. B.5;

Co. No.77; Ex. B.11

Co. No. 78; Ex. B.11

mp. 158-160°C
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Co. No. 79; Ex. B.12;

Co. No. 80; Ex. B.3;

Co. No. 81; Ex. B.1

2C,HF;0, mp. 179-181°C
| m'/.,k" | Sy %

Co. No. 82; Ex. B.5;
mp. 186-188°C

" Co. No. 83; Ex. B.1

mp. 173-174°C

Co. No. 84; Ex. B.5; .C4H,O4; |

OH

Q

e

AT

s

Co. No. 85; Ex. B.10;
» .C;HF50,

Co. No. 86; Ex. B.2;
mp. 225-226°C

Co. No. 87; Ex. B.4;

“J

Sk

oo

Co. No. 88; Ex. B.5;
mp. 193-195°C

Co. No. 89; Ex. B.8

Co. No. 90; Ex. B.9;
CyHF30,

S

NH,

o

Co. No. 91; Ex. B.6; mp.

Co. No. 92; Ex. B.7:
.CHF;0,

Co. No. 93; Ex. B.2

poats
2

T
oS

NB,

RS SA

Co. No. 94; Ex. B.1;
C,HF;0,

Co. No. 95; Ex. B.5;
CoHF;0,

Co. No. 96; Ex. B.2
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Co. No. 98; Ex. B.S5;
mp. 214-215°C
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St

NH,
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X

Co. No. 100; Ex. B.1;
mp. 165-167°C:

Co. No. 101; Ex. B.5;
mp. 197-198°C

Co. No. 102; Ex. B.3

NN Y™
z-m

NH,

N

£

Co.No. 103; Ex.B4

Co. No. 104; Ex. B.5;

ﬂ. Co. No. 105; Ex. B.17

£

C2HF30,; mp. 102-105°C

Co. No. 106; Ex. B.18

Co. No. 107; Ex. B.1

- Co. No. 108; Ex. B.5;

£

' G\/r}.—gg . H\io,
2=0 v
"
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CHP,0,; mp 124-131°C

Co. No. 109; Ex. B.19

Co. No. 111; Ex. B.5;

Co. No. 110; Ex. B.1
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Co. No. 112; Ex. B.2;
mp. 236-237°C

Co. No. 113; Ex. B.1; mp.
184-188°C

Co. No. 114; Ex. B.5;
LCoHF50, |

e
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Co. No. 115; Ex. B.1;
.C;HF,0,
[2R-[1(S*),2R*]}

Co. No. 116; Ex. B.5;
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[2R-[1(S*),2R*}]

Co. No. 117; Ex. B.14
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S
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o
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NB,

Co. No. 118; Ex. B.15

Co. No. 119; Ex. B.1

Co. No. 120; Ex. B.5;
T CHP0,
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P
"
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e

%,

A | : -
Co. No. 121; Ex._ B.1; Co. No.122; Ex. B.5; - Co. No. 123; Ex. B.1; .
-CzI'IF30z -Cz}IFBOz B . -Czl‘lF30z A
[2S-[1(R*),2R*]) [2S-[1(R*),2R*]] _[2R-[1(S%),2R*]] . -
\h ! S | /\e‘ﬁa “
o < ol

O\é .

Co. No. 124; Ex. B.5;

CHF30,
[2R-[1(S*).2R*]}

Co. No. 125; Ex. B.4;
C,HF;0,

Co. No. 126; Ex. B.5;
, .CzHFg;O;
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NH,

Co. No. 127; Ex. B.24;
CHF;0;
[2S-[1(R*),2R*]]

Co. No. 128; Ex. B.1;

CHF50;;
[28-[1(R*),2R*]]

Co. No. 129; Ex. B.5;
- GHR0,
[2S-[1(R*),2R*]]
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~ 2

NH,

ol

Co. No. 130; Ex. B4;
.CzI’IF302';
[2S-[1(R*),2R*]]

Co. No. 131; Ex. B.5; .HCl |

[2S-[1(R*),2R*]};
mp. 235-240°C

- Co. No. 132; Ex. B.13
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e

NH,

Co. No. 133; Ex. B.13

Co. No. 134; Ex_B.1

Co. No. 135; Ex. B.5;
. mp. 115-117°C
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Tt

o28-

NH,

Co. No. 136; Ex. B.1

Co. No. 137; Ex. B.5;
mp. 107-109°C

~ Co. No. 138; Ex. B.20
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o34 |

Co. No. 139; Ex.’B.S;
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; or R? is a bivalent radical of formula (I).

JP 2004-512365 A 2004.4.22



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 |

(45)

wO 02/36116 A2 LU0 00 0. A

—  of inventorship (Rule 4.17(iv)) for US only

Published:
—  without international search report and to be republished
wupon receipt of that report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

JP 2004-512365 A 2004.4.22



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

35

(46)

WO 02/36116 PCT/EP01/12388

_1-

TRIPEPTID YL PEPTIDASE INHIBITORS

The present invention is concerned with novel compounds of formula (T) which ate
inhibitors of a membrane tripeptidyl peptidase responsible for the inactivation of

-endogenous neuropeptides such as cholecystokinins (CCKs). The invention further

relates to methods for preparing such compounds, pharmaceuticél compositions
comprising said compounds as well as the use as a medicine of said compounds.

Cholecystokinins (CCKSs) are a family of hormonal and neuronal peptides which exert

_ pleiotropic biclogical effects in the gn and brain. The actions of CCK are mediated by

CCK, and CCKj, receptors. CCK is known to have 2 physiological role in the control
of food intake, which is enhanced by CCK, agonists (Smith G.P. et al., J. Ann. N.Y:
Acad., Sci., 713, 236-241 (1994)), and the control of anxiety, which is decreased by
CCKg antagonists (Woodruff G. et al., Rev. Pharmac.,31, 469-501 (1991)).

Tripeptidy! peptidase Il (TPP 1) is a CCK inactivating peptidase. TPP ILis found in )

neurons responding to chnlecystékinin as well as in non-neuronal cells. TPP Il is
considered to be a neuropeptidase responsible for CCK-8 inactivation (Rose C. ét al.,
Nature, 380, 403-409, (1996)). ‘ '

TPP L could be involved in CCK-8 inactivation in the gastrointestinal tract.

Exogenous CCK reduces food intake and elicits other behavioural concomitants of
satiation. Food intake is increased by systemic administration of CCK reoeptor'

agonists (Smith G.P. et al., J. Ann. N.Y. Acad. Sci., 713, 236-241 (1994)). Endqgenoué »

CCK-controlling food intake seems to be of neuronal rather than hormonal origin and

acts upon peripheral CCK receptors on vagal afferent fibres (Smith G.P. etal., Am. J.

Physiol., 249, R638-R641 (1985)).

Inhibitors of TPP Il are useful tools in investigating the functions of CCK neurons and
may be useful drugs for the treatment of disorders such as over-eating, obesity,
problems with gastrointestinal motility and psychotic syndromes.

W0~96/35805, published 14 November 1996, discloses inhibitors of a membrane
tripeptidylpeptidase responsible for the inactivation of endogenous neuropeptides useful
in treatment of gastrointestinal and mental disorders. WO-99/33801, published 8 July
1999, discloses CCK-inactivating tripeptidyl peptidase (TPP II) inhibiting compounds

JP 2004-512365 A 2004.4.22
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useful in the treatment of eating disorders, obesity, psychotic syndromes and associated
psychiatric disorders. :

The compounds of the preseﬁt invention differ from the cited art-known compounds
structurally, by the nature of the R? substituent.

The present invention concerns compounds of formnla ()

RP— :
L
CHp dp O

1

T

a stereochemically isomeric form thereof, or a pharmaceutically acceptable addition salt

thereof, wherein

n - is aninteger O or 1;

X - represents O; S; or (CR4RS),- wherein m is an integer 1 or 2; R4 and RS are-each
independently from each other hydrogen or Cy_4alkyl; :

is Cy_galkylcarbonyl option‘allg' substituted with hydroxy; Cy_galkyloxycarbonyl;

aminoC;_galkylcarbonyl wherein the C;_galkyl group is optionally substituted. with

C3_geyeloalkyl; mono- and di(Cy_galkylaminoCy_galkylcarbonyl; aminocarbonyl .

substituted with aryl; Cy_galkylcarbonyloxyCy_galkylcarbonyl;

Cy.galkyloxycarbonylaminoC,_galkylcarbonyl wherein the amino group is

optionally substituted with Cj.4alkyl; an amino acid residue bound via the carbonyl

group; Cy.galkyl substituted with amino; or arylcarbonyl;

R? s a S-membered heterocycle selected from

'

R

6 6 6
& ¥ooor
2 X R’
L (R Vot \(R7) \Q\Oﬂ) 7’
(a-1) . (a-2) (a-3) (a—4)
\( \( \(N\ R7
ST,y ST ® - Nd
(a-5) . (a-6) (a7
wherein m' is an integer 1 to 2;
RS is hydrogen or C;_galkyl;

R7 is independently from each other hydrogen; halo; amino; hydroxy;
trifluoromethyl; Cy_galkyl; C;.4alkyl substituted with hydroxy,

JP
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hydroxycarbonyl, €;_galkyloxycarbonyl, aminocarbonyl, mono- or
di(Cy_galkyDaminocarbonyl, amino, or mono- or di(C;_galkyl)amino; phenyl;

aminocarbonyl; hydroxycarbonyl; Cy 4alkyloxycarbonyl; Cy_salkylcarbonyl; or

C;.4alkyloxycarbonylCy_yalkylaminocarbonyl;

orR?  is benzimidazole, or benzimidazole substituted with one or two sibstituents
each indepen‘denﬂy selected from halo, trifluoromethyl, Cy_galkyl, hydroxy,
hydroxycarbonyl, or Cj4alkyloxycarbonyl;

R3 is 2 bivalent radical -CH,CHj,- optionally substituted with halo-or phcnylmeth)l

or R3is a bivalent radical of formula

cCooor C(
® e 09
wherein said (b-1), (b-2), or (b-3) optionally can be substituted with one, two
‘or three substituents each independently selected from halo, bydroxy,
C1.¢alkyl, Cy_gdlkyloxy, nitro, amino, cyano, trifluoromethyl, phenyl,
or pheny! substituted with one or two subsi each independently
selected from halo, hydroxy, cyano, Cy_galkyl, Cy.ealkyloxy, nitra,
cyano, and trifluoromethyl;

=

<

fas] (1

aryl is phenyl, or phenyl substituted with amino, nitro or hydtoxycérbonyl.

The term “amino acid residues” as used herein are the glycine, alanine, valine, lencine,
tryptophan, serine, threonine, cysteine,
tyrosine, asparagine, ghutamine, aspartic acid, esters of aspartic acid, glutamic acid,
esters of glutamic acid, lysine, arginine, and histidine amino acid radicals which are
bound via their carbonyl group to the nitrogen atom of the rest of the molecule and
whlch can be generally represented by "R-CH(NH)-CO-".

1

isc ine, methionine, proline, phenylal

As used in the foregoing definitions halo is generic to fluoro, chloro, bromo and iodo;
Cj-4alkyl defines straight and branched chain saturated hydrocarbon radicals having
from 1 to 4 carbon atoms such as, for examp]e, methyl, ethyl, propyl, butyl, 1-methyl-
ethyl, 2-methylpropyl and the like; Cj.galkyl is meant to include Cj_4alkyl and the
higher homologues thereof having 5 or 6 carbon atoms, such as, for example, 2-methyl-
butyl, pentyl, hexy! and the like; C3_gcycloalkyl is generic to cyclopropyl, cyclobutyl,
cyclopenty] and cyclobexyl; C3_galkenyl defines straight and branched chain
unsaturated hydrocarbon radicals having from 3 to 6 carbon atoms, such as propenyl,

JP 2004-512365 A 2004.4.22
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butenyl, pentenyl or hexenyl; Cy.palkanediyl defines methylene or 1,2-ethanediyl;
C;.salkanediyl defines bivalent straight or branched chain hydrocarbon radicals
containing from 1 to 5 carbon atoms such as, for example, methylene, 1,2-ethanediyl,
1,3-propanediyl, 1,4-butanediyl, 1,5-pentanediyl, and the branched isomers thereof;
Ci.-galkanediyl includes C._salkanediyl and the higher homologues thereof having 6
carbon atoms such as, for example, 1,6-hexanediyl and the like. The term "CO" refers
to a carbanyl group.

The term “stereochemically isomeric forms” as used hereinbefore defines all the
possible isomeric forms which the compounds of formula () may possess. Unless
otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in particular,
stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic
(partially) saturated radicals may have either the cis- or trans-configuration.
Compounds encompassing double bonds can have an E or Z-stereochemistry at said
double bond. Stereochemically isomeric forms of the compounds of formula (I) are
obviously intended to be embraced within the scope of this invention.

The pharmaceutically acceptable addition salts as mentioned hereinabove include
pharmaceutically acceptable.acid addition salts and are meant to comprise the
therapentically active non-toxic acid addition salt forms which the compounds of
formula (I) are able to form. The pharmaceutically acceptable acid addition salts can
conveniently be obtained by treating the base form with such apﬁropriate acid. . |
Appropriate acids compﬁse, for example, inorganic acids such as hydrohalic acids, e.g.
hydrochloric or hydrobromic acid, sulfuric, nitric, phosphoric and the like acids; of
organic acids such as, for example, acetic, propanoic, hydroxyacefic, lactic, pyruvic,
oxalic (i.e. ethanedioic), malonic, succinic (i.e, butanedioic acid), maleic, fumarie,
maﬁc, tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic,
p-toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, pamoic and the like acids.

‘Where the compounds of the invention carry an acidic moiety, suitable
pharmaceutically acceptable base addition salis are possible which include alkali metal
salts, e.g., sodium or potassium salts; alkaline earth metal salts, e.g., calcium or
magnesium salts; and base addition salts formed with suitable organic ligands, e.g.,
primary, secondary, tertiary or quaternary ammoniumi salts, such as morpholinyl,
tert—butyla:nindz and the like.

JP 2004-512365 A 2004.4.22
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5

Conversely said salt forms can be converted by treatment with an appropriate base into
the free base form.

The term addition salt as used hereinabove also comprises the solvates which the
compounds of formula (I) as well as the salts thereof, are able to form. Such solvates
are for example hydrates, alcoholates and the like.

Interesting compounds are those compounds of formula (I) wherein one or more of the
following restrictions apply : '
a) nis0;
b) R3 is a radical of formula (b-1) optionally substituted with halo or methoxy;
c) X represents ~CHy- or ~CHyCHp-;
d) R?is aradical of formula (a-2) wherein RS is hydrogen;
) R2 i aradical of formula (a-2), (a-4), (a-6), or (a-7);
f) R%is benzimidazole optionally substituted with methyl, hydroxy, halo,
" wrifluoromethyl, methyloxycarbonyl, or hydroxycarbonyl;
2 Rlis Cy.galkyloarbonyl, aminoCy_galkylcarbonyl or an amino acid.

Particular compouinds are those compounds of formula (I) wherein n isOand R3is a
radical of formula (b-1) optionally substituted with halo or methoxy.

Preferred compounds are those compounds of formula (I) wherein n is 0, R? is a radical

. of formula (b-1) optionally substituted with halo or methoxy, and X represents ~CHy-.

Other preferred compounds are those compounds of formula () wherein nis 0, R3is a
radical of formula (b-1) optionally substituted with halo or inethoxy. and X represents
-CHyCHj-.

Still-other pmféned compbunds are those compounds of formula (I) wherein R! is

' Cy-gatkylcarbonyl, mmnocl;salkylcarbonyl or an amino acid.

Compounds of formula (I-a), defined as compounds of formula (I) wherein R1a
represents all R! subitituents other than C1.4alkyl substituted with amino, can be
prepared by reacting an intermediate of formula (II) with an intermediate of formula .
(IIT) in the presence of 4-methyl-morpboline, in a reaction-inert solvent such as, e.g,
dichloromethane of chloroform. Stirring may enhance the rate of the reaction.. The
reaction may convenjently be carried out at a temperature Tanging between room
temperature and the reflux temperatute of the reaction mixture and, if desired, the
reaction may be carried out in an autoclave at an increased pressure. Optionally said
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reaction is followed by an acid hydrolysis step to remove acid labile protecting groups,
such as a ferr-butyloxycarbonyl.

¥
fa_ g
(CHy_an)\ R, + R F i I-a)
L [ay)
Uy

Alternatively, compounds of formula (I-2) can also be prepared by reacting an
intermediate of formula () with an intermediate of forimula (IV) in the presence of an
appropriate activating agent, such as e.g. isobutyl chloroformate, in a reaction-inest
solvent such as, e.g. dichloromethane, in the presence of a suitable base such as, e.g.
triethylamine. Optionally said reaction is followed by an acid hydrolysis step to remove
acid labile protecﬁng groups, such as a fers-butyloxycarbonyl. )

5
N la__, -
(CH:Z,;N )\RZ o OR—OH —— (@)
X av)
an

Compounds of formula (I-b), defined as compounds of formula (I) wherein R1
tepresents Cy_galkyl substituted with amino, can conveniently be prepared by
submitting the corresponding starting compounds (I-b’) wherein R! represents

) aminoCy_salkylcarbonyl to an appropriate reduction reaction. Appropriate feduction
‘Teactions can be e.g. treatment with borane—tétahydrofuran complex.

5 5
@l g, Loy
(:)=O é1~6a1@muo
C-salkylamino
[15)] @-b)

Compounds of formula (I-c), defined as compounds of formula (I) wherein R2
represents a radical (2-2) wherein RS is hydrogen and R7 is located at the 3-position of
the imidazole moiety, can be prepared by reacting an intermediate of formula (V) with
an intermediate of formula (V1) in the presents of potassium acetate in a snitable
solvent such as methanol. :
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[\ D <
The compounds of formula (D) may further be prepared by converting compounds of

formula (1) info each other according to art-known group transformation reactions.

The starting materials and some of the intermediates, such as'e.g. intermediates of
formuta (IIE), (IV) and (VI), are known compounds and are commercially available or
may be prepared according to conventional reaction procedures generally known in the
art.

Compounds of formula (I) and some of the intermediates may have one or more -
stereogenic centers in their structure, present in aR or a S configuration, such as, e.g.
the carbon atom bearing the R2 substituent. :

Followl;ng-CAS nomenclature conventions, when two stereogenib centers of known
absolute configuration are present in a molecule, an R or S descriptor is assigned (based
on Cahnfhlgold~Preiqg sequence rule) to the lowest-numbered chiral center, the
reference center. The configuration of the second stereogenic centér is indicated using
relative descriptors [R* R* ] or [R*,5*], where R* is always specified as the reference
center and [R*R*] indicates centers with the same chirality and [R*,5%] indicates:
centers of unlike chirality. For example, if the lowest-numbered chiral center in the
moleeule has an S configuraﬁoﬁ and the second center is R, the stereo descriptor would
be specified as §-[R%5*]. - .

The compounds of formula (T) as prepared in the hereinabove described processes thay
be synthesized in the form of racemic mixtures of enantiomers which can be separated
from one another following art-known resolution procedures. The racemic compounds
of formula (T) may be converted into the corresponding diastereomeric salt forms by
reaction with a suitable chiral acid. Said diastercomeric salt forms are subsequently
separated, for example, by selective or fractional crystallization and the enantiomers are
liberated therefrom by alkali. An alternative manner of separating the enantiomeric
forms of the compounds of formula (I) involves liguid chromatography using a chiral
stationary phase. Said pure steteochermically isomefic forms miay also be derived from
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the corresponding pure stereochemically isomeric forms of the appropriate statting
materials, provided that the reaction occurs stercospecifically. Preferably if a specific
stereoisomer is desired, said compound will be synthesized by stercospecific methods
of preparation. These methods will advantageously enoploy enantiomerically pure -
starting materials. '

The compounds of formula (I), the pharmaceutically acceptable salts and stereoisomeric
forms thereof are inhibitors of a membrane tripeptidy] peptidase responsible for the
inactivation of endogenous neuropeptides such as cholecystokinis (CCKs) as evidenced
in‘pharmacological example C-1. o

In viewof their TPP II inhibiting properties the compounds of the present invention are
'useful in treatment of conditions or disorders associated with TPP Il activity such as, -
e.g. eating disorders, obesity, psychotic syndromes and associated psychia"m’c disorders.

" In view of the utility of the compounds of formula (D), it follows that the present
invention also provides a method of treating warm-blooded animals, including humans,
(generally called herein patients) suffering from eating disorders, obesity, psychotic
syndromes and associated psychiatric disorders Consequently a method of ireatment is
provided for inhibiting the activify of TPP II and/or relieving patients suffering from
‘bonditions, such as, for example, eating disorders, obesity, psychotic syndromes and
associated psychiatric disorders. '

Hence, the use of a compound of formula (I) as medicine is provided acting as an
inhibitor of the CCK-inactivating peptidase tripeptidyl peptidase (TPP II) and/or for the
treatment of eating disorders, especially obesity and/or for the treatment of psychotic
syndromes and associated psychx'atﬁc disorders, which comprises a therepautically

.. effective amount of a compound of formula (I). Also provided is the wse of 2
compound of formula (I) for the manufacture of a medicine for inhibiting the activity of
TPP 11 and/or treating eating disorders, obesity, psychotic syndromes and associated
psychiatric disorders. Both prophylactic and therapeutic treatment are envisaged.

Tt is believed that some of the compounds of the present invention, in particular
corﬁpounds (153) to (181), may also have opioid activity such as delta-opioid (),
mu-opioid () and/or kappa-opioid (k) activity. Opioid activity can be measured using
the assays as described in pharmacological examples C.2 and C.3.
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To prepare the pharmaceutical compositions of this invention, an effective amount of
the particular compound, in base or acid addition salt furm, as the active ingredient is
combined in intimate admixture with a pharmaceutically acceptable carrier, which
carrier may take a wide variety of forms depending on the form of preparation desired
for administration. These pharmaceutical compositions are desirably in unitary dosage
form suitable, preferably, for administration orally, rectally or by parenteral injection.
For example, in preparing the compositions in oral dosage form, any of the usual
pharmaceutical media may be employed, such as, for example, water, glycols, oils,
alcohols and the like in the case of oral liquid preparations such as suspensions, syrups,
elixirs and solutions; or solid carriers such as starches, sugars, kaolin, fubricants,
binders, disintegrating agents and the like in the case of powders, pills, capsules and
tablets: Because of their ease in administration, tablets and capsules represent the most
advantageous oral dosage unit form, in which cése solid pharmaceutical casriers are -
obviously employed. For parenteral compositions, the carrier will ﬁsunlly comprise:
sterile water, at least in large part, though other ingredients, for example, to aid
solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or 2 mixture of saline and
glucose solution. Injectable suspensions may also be prepared in which case appropriate
liquid carriers, suspending agents and the like may be employed: In the compositions
suitable for percutaneous administration, the carrier optionally cbmpn‘ses a penetration
" enhancing agent and/or a suitable wetting agent, optionally combined with suitable
additives of any nature in minor proportions, which additives do not cause a significant
deleterious effect to the skin. Said additives may facilitate the administration to the skin
and/or may be helpful for preparing the desired compositions. These comﬁesitions may
be administered jn various ways, e.g., as a transdermal patch, as a spot-on, 8s an
ointment. Acid addition salts of (I} due to their increased water solubility over the ‘
corresponding base form, are obviously more suitable in the preparation of aqiieous
compositions. ' ’ .
It is especially advantageous to formulate the aforementioned pharmaceutical,
compositions in dosage unit form for ease of administration and unjformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermined quantity
of active ingredient calculated to produce the desired therapeutic effect i association
with the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
injectable solutions of suspensions, teaspoonfuls, tablespoonfuls and the like, and
segregated multiples thereof. ‘
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For oral administration, the phatmaceutical compositions may take the form of solid
dose forms, for example, tablets (both swallowable-only and chewable forms), capsules
or geleaps, prepared by conventional means with pharmaceutically acceptable
excipients such as binding agents (e.g. pregelatinised maize starch,
polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g. lactose,

. microcrystalline cellulose or calcium phosphate); lubricants e.g. magnesium stca.ta‘te,

tale or silica); disintegrants (e.g. potato starch or sodium starch glycollate); or weiting
agents (e.g. sodium lauryl sulphate). The tablets may be coated by methods well known
in the art.

-

Liquid preparations for oral ion may take the form of, for example,
solutions, syrups or suspensions, or they may be presented as a dry product for
constitution with water or other suitable vehicle before use. Such liguid brepamﬁons
may be prepared by conventional means, optionally with pha:maceuﬁcally acceptable
additives such as suspending agents {e.g. sorbitol syrmup, methylcellulose, hydroxy-

propyl methylcellulose or hydrogenated edible fats); emulsifying agents (e.g. Tecithin or

) acacia); non-aqueous vehicles (e.g.. almond oil, oily estezs or ethyl alcohol); and

preservatives (e.g. methyl or propyl p-hydroxybenzoates or sorbic acid).

Pharmaceutically acceptable sweeteners comprise preferably at least one intense
sweetener such as séccharin, sodium or calcium saccharin, aspartame, acesulfame
potassium, sodium cyclamate, alitame, a dihydrochalcone sweetener, monellin,
stevioside or sucralose (4,1'.6™trichloro-4,1',6-trideoxygalactosucrose), preferably
sacchaiin, sodium or calcium saccharin, and optionally a bulk sweetener such.as
sorbitol, mannitol, fructose, sucrose, maltose, isomalt, glucose, hydrogenated glucose -
syfup, xylitol, caramel or honey. ’

Intense sweeteners are conveniently employed in low concentrations. For example, in
the case of sodium saccharin, the concentration may range from 0.04% to 0.1% (w/v)
based on the total volume of the final formulation, and preferably is about 0.06% in the
low-dosage formulations and about 0.08% in the high-dosage ones. The bulk sweetener
can effectively be used in larger quantities ranging from about 10% to about 35%,
preferably from about 10% to 15% (w/v).

The pharmaceutically acceptable flavours which can mask the bitter tasting ingredients
in the low-dosage formulations are preferably fruit flavours such as cherry, raspberry,
black currant or strawberry flavour. A combination of two flavours may yield very
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good results. In the high-dosage formulations stronger flavours may be required such
as Caramel Chocolate flavour, Mint Cool flavour, Fantasy flavour and the like
pharmaceutically acceptable strong flavours. Each flavour may be present in the final
composition in a concentration ranging from 0.05% to 1% (w/v). Combinations of said
strong flavours are advantageously used. Preferably a flavour is used that does not,
undergo any change or loss of taste and colour under the acidic conditions of the
formulation.

The compounds of the invention may also be formulated as depot preparations. Such
long acting formulations may be administered by implantation (for example
éubcutanenusly or intramuscularly) or by intramuscular injection. Thus, for example,
the compounds may be formulated with suitable polymeric or hydrophobic materials
(for example as an emulsion in an acceptable oil) or ion exchange resins, or as sparmgly
soluble derivatives, for example asa spatmgly soluble salt.

The compounds of the invention may be formulated for parenteral administration by
injection, conveniently intravenous, intramuscular or subcutaneous injection, for
example by bolus injection or continuous intravenous infusion. Pormulations for
injection may be presented in unit dosage form e.g. in ampoules or in multidose
containers, with an added preservative. The compositions may take such forms as
suspensions, selutions or emulsions in oily or agueous vehicles, and may contait
formulatory agents such as isotonizing, suspending, stabilising and/or dispersing agents.
Alternatively, the active ingredient may be in. powder form for constitution with a
suitable vehicle, e.g. sterile pyrogen-free water before use.

The compounds of the invention may also be formulated in rectal compositions such as
suppositories or retention enemas, e.g. containing convenuonal suppository bases such
as cocoa butter or other glycerides.

For intranasal administration the compounds of the invention may be used, for
example, as a liquid spray, as a powder or in the form of drops.

Experimental part

In the procedures deseribed hereinafter the following abbreviations were used : "ACN"
stands for acetonitrile; “THF", which stands for tetrahydrofuran; "DCM" stands for
dichloromethane; and “MIK” stands for methyl isobutyl ketone.
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For some chemicals the chemical formula was used, e.g. CHCly for dichloromethane,
CH30H for methanol, NH; for ammonia, HCI for hydrochloric acid, NaOH for sodium
hydroxide, NaHCO; for sodium hydrogen carbonate, and NayCOj3 sodium carbonate.

In those cases the ster'eoche:fﬂcally isomeric form which was first isolated is designated

" as “A” and the second as “B”, without futher reference fo the actual stercochemical

configuration.

Preparative liquid chrométography was performed on a semi-preparative HPLC unit
using a YMC ODS-A column (30 x 100 mm, 5 micron, temperature : ambient, flow
rate : 35 mL/min, mobile phase : a) 10/90 acetonitrile/ water with 0.1% triflnoroacetic
acid, b) 90/10 acetonitrile/ water with 0.1% trifluoroacetic acid, gradient : linear
gradient from A to B over 9 minutes, UV detection at 254 nm. )

A. Preparation of the intermediates
Example A.1 o :
a) 2,3-Dihydroxy-LH-indole-2-carboxamide (0.030 mol) was suspended in

trichloromethane (400 ml). The mixture was cooled to 0°C. Triéthy]amine (0.045 mé]) »

was added. Acetyl chloride (0.045 mol) was added over 2 n:iputes. After 30 minutes,
TLC showed the reaction was incomplete. While the flask was still cool, more

- Triethylamine (6.26 ml) was added, followed 15 minutes later with more acetyl - )
" chloride (3.21 ml). TLC showed the reaction was still incomplete. The feaction was

continued to allow to stir, cooled to 0°C, and more triethylamine (6.26 mi) was.added.
Over 2 minutes, more acetyl chloride (3.21 mi) was added neéat, TLC showed 80%
completion after 60 minutes, and no progress after 30 more minutes. A third portion of
acetyl chloride and triethylamine was added. After an additional 15 minutes, icé cold
water (200 ml) was added. The mixture was stirred for 10 minutes, filtered, and rinsed
with water (3 x 100 ml) and trichloromethane (2x 75 ml). The sémple was allowed to
dry overnight, yielding 4.71 g of (5)-1-acetyl-2,3-dihydro-1H-indole-2-carboxamide
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yielding 3.12g (83%) of (S)-1-acetyl-2,3-dihydro-1H-indole-2-carbonitrile
(intermediate 2, mp. 134-135°C).

¢) Intermediate (2) (0.0151 mol) was suspended in diethylether (200 ml). Ethanol
(0.0214 mol) was added, and the mixture was cooled to 0°C. HCI (gas) was bubbled in
for 45 minutes. The mixture was removed from the ice bath and stirred. After 20
minutes, a residue collected on the wall sides. The walls were scratched, and a white
solid precipitated out. After 1 hour the sample was filtered, rinsed with diethylether, air
dried qﬁickly, yielding 3.99 g of (S)-ethyl 1-acetyl-2,3-dihydro-1H-indole-2-
carboximidate monohydrochloride (intermediate 3).

In analogy, ethyl 1-acetyl-2,3~dihydro-1H-indole-2-carboximidate monohydrochlaride
(intermediate 6) was prepared starting from I-acety1—2,3—dihydro-1H—indoIe~2~
carbonitrile.

Example A.2

a) 5-ch10ro~2,3»d§hydroxy—1H—indole-2—barboxylic acid, methy! ester (0.00761 mole)
was dissolved in methanol (25 ml) and cooled to 0°C. NH; was bubbled in for 10
minutes. The flask was stoppered and allowed to warm to room temperature. The
mixture was stirred overnight. TLC showed the reaction. was mostly complete. The
sample was concentrated to = 1/3 volume, cooled, and filtered, rinsing resulting solid
with ice cold methanol (2 ml) and then dried ion the air, yielding 0.74 g of 5-chloro-
2,3-dihydro-1H-indole-2-carboxamide (intermediate 7; mp. 151-152°C).

b) Triethylamine (0.02080 mole) was added to intermediate (7) (0.09632 mole)
dissolved in trichloromethane (700 ml). The mixture was cooled to 5°C. Aéetyl
chloride (0.2480 mole) was added over 2 minutes with stirring. After 5 minutes, a
precipitate formed.. The ice bath was removed, and the container allowed to sit for

15 minutes. Ice water (250 ml) was added, and the mixture was stirred for 10 minutes.
The sample was filtered, rinsed with water and trichloromethane. The solid was )
suspended in water (200 ml), and swirled for 10 minutes. Trichloromethane (200 mly
was added and the mixture was stirred, then filtered and rinsed with water and
trichloromethane, and then dried to the air overnight, yielding 19.71 g of I-acetyl-5-
chloro-2,3-dihydro-1H-indole~2-carboxamide  (intermediate 8).

¢) Triethylamine {0.41291 mole) was added to intermediate (8) (0.08258 mole)
suspended in dichlofomethane (500 mi) at 0°C. Trichloroacetyl chloride (0.20645
mole) was added over 10 minutes. When the reaction appeared sluggish, an additional
portion of triethylamine (20 ml) and then more trichloroacetyl chiloride (7.6 ml) were
added, and the mixture was stirred for 2 hours at Jow temperature. The ice bath was
removed, and the mixture was allowed to sit for 2 hours. This resulted in a darker. .
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colored reaction, which was re-cooled to 0°C. Ice cold water (150 mi) was slowly
added, and the mixture was stirred for 5 minutes. The layers were separated, and the
organic phase was washed (ice cold 3N HC, saturated NaHCO3), dried, filtered, and
concentrated . The residue was triturated in ice cold diethylether (40 mi). Filtration,

rinsing with ice cold diethylether (10 ml), yielding 15.13 g of 1-acetyl-5-chloro-2,3~

dihydro-1H-indole-2-carbonitrile (intermediate 9, mp. 140-142°C).

d) HCI (as a 2 M solution) was added slowly to intermediate (9) until gas evolution was
noted. Then stopped adding the prepared HC1 (2N in diethylether), and suspended HCI

in diethylether (150 ml) and then ethanol (0.042 mole) was added. The mixture was

- cooled to 0°C and HCI (gas) was added over an hour, with an oil precipitating out. The
reaction was diluted to 1 1 with diethylether. More oil precipitates, and no solid formed

after sitting for 1 hour. The diethylether was decanted off. The residue was diluted
(diethylether, 500 ml). The solid begins to form, and the mixtute was stirred for

2 hours. The sample was filtered, rinsing with diethylether. The sample was placed.
under vacuum, yieiding 6.41g of ethyl I-acetyl-5-chloro-2,3-dihydro-1H-indole-2-
carboximidate monohydrochloride (intermediate 10). ‘

Example A.3 . :

a) Bis (1,1-dimethylethyl)ester dicarbonic acid (0.07615 mol) in DCM (50 ml) was
added over 5 minutes to 2,3-dihydro-1H-indole-2-methanol (0.07615 fnol) in DCM
(150 ml) at 0°C. The mixture was allowed to warm to room temperature and stirred
overnight. The mixture was concentrated under reduced pressure and submitted to a
Kogel Rohr distillation, yielding 11.98 g of 1,1-dimethylethyl 2,3-dihydro-2-
(hydroxymethy})-1H-indole-1-carboxylate (intermediate 11).

. b) Dess-Martin Reagent (0.011 mol) was added neat over 1 minutes to intermediate

(11) (0.010 mol) dissolved in DCM (35 ml). After 15 minutes, the ice bath was
removed, and the mixture was allowed to warm to room temperature. More Dess-
Martin Reagent (0.33 g) was added, and the iixture was stirred for 30 minutes more.

The mixture was relqooled to 0°C and treated slowly with a partial suspension/solution ‘

of NayS50; (25 g) which had attempted to dissolve in a saturated agneous NaHCOa

(100 ml) solution. After 10 minutes, the mixtute was removed from ice, and the layers

were separated. More DCM was added, and the mixture was filtered. The organic was
separated from the filtrate, and the combined organic phases were dried, filtered,
concentrated and purified through flash colummn ch:omatogra:phy (cluent : 10% ethyl ‘

acetate: hexane, dissolving the sample in 3:1 ethyl acetate: hexane (5 ml)), yielding 1,1-
dimethylethyl 2-formyl-2,3-dihydro-1H-indole-1-carboxylate (intermediate 12, mp. 85-

87°C).
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Example A4

A solution of 1-acetyl-2,3-dihydro-1H-indole-2-carbonitrile (0.00988 mol) and
Triethylamine (0.0197 mol) in pyridine (50 ml) was treated with hydrogen sulfide (gas)
at room temperature via a bubbler for 2 hours and the resultant saturated reaction

" mixture was closed and allowed to set for 16 hours. The reaction mixture was poured

into 200 ml of an ice water sjurry. A voluminous precipitate formed. The mixture was

- recooled in-an ice bath and the precipitate was collected by suction filtration, washed
- with cold water, and air dried, yielding 1.62 gof 1-acetyl-2,3-dihydro-14- mdok%Z—

carbothioamide (intermediate 13, mp. 194- 195°C')

Example A.5 »
1-acetyl-2,3-dihydro-1H-indole- 2-carbonitrile (0.0132 mole) was treated with water
(54 ml) and the resulting suspension was treated sequentially with Na,CO3 (0.00726
mole) and NHOH.HCI 0.0145 mole). The mixture was treated with ethanol (26 ml)
and heated to 80-90°C. U;;on achieving reaction temperature, the mixture was still a
suspension. Added another 26 ml of ethanol which afforded a clear solution. The

. reaction was heated for 2.5 hours and cooled to room temperature with stirring. A
* voluminous precipitate formed which was collected by suction filtration, washed with

cold distilled water, and air dried, yielding 2.23 g of 1-acetyl-2,3-dihydro-N'-hydroxy-
1H-indole-2~carboximidamide (intermediate 14, mp. 204-205°C).

Example A.6

" 1-acetyl- 2,-(4-ethy] 1H-imidazol-2-yl)-2,3~ dx_hydro 1H-indole (0.0035 mol) and HCI,

6N (50 ml) were combined under nitrogen atmospliere. The reaction mixture was
heated immediately and the heating was continued for 3.5 hours. The mixture was )
allowed to cool to room tempetature, then extracted with diethylether (2 x 75 ml),

*cooled 10.0°C, alkalized (with cooled 3 N NaOH) then extracted with chlamfmm GBx

60 nl). The combined organic layers were dned filtered and the solvent was
evaporated, yielding 0.79 g of 2-(4-ethyl-1H-imidazol-2-y1)-2,3-dihydro-1H-indole
(intermediate 15).

Example A7

a) To a suspension of 5-fluoro-1H-indole-2-carboxylic acid, ethyl ester (0.121 mole) in
methanol (600 ml) was added Mg (0.36 mole). The mixture was in a 3-neck round
bottom flask under argon at room temperature. The temperature of the reaction was

- monitored closely. After about 10 minutes, the mixture began to bubble, slowly at first

and then more vigorously. The reaction temperature was maintained between 15 and
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25°C with intermittent applications of an ice bath. After 30 minutes, the bubbling had
slowed. The mixture was allowed to stir at room tempesature for three days. The
mixture was partitioned between 600 ml of chloroform and 500 ml of saturated NH,C1
solution. The organic layer was dried over MgSO4 and concentrated to a brown oil. The
oil was dissolved in ether and extracted with 3N HCI. 'The aqueous layer was washed
with ether, basified with 3N NaOH, and extracted with chloroform, The extract was
dried over MgS0, and concentrated, yielding 13.91 g of methyl 5-fluoro-2,3-dihydro-
1H-indole-2-carboxylate (intermediate 16).

b) To 2M NH; in methanol (0.6 mol), cooled in an ice bath under Ar, was added
intermediate (16) (0.0574 mol) dissolved in methanol (150 ml). The mixture was
allowed to warm to room temperature and stir under argon for 6 hours. The reaction
was concentrated to 150 ml and filtered. The solid was rinsed with a small amount of
cold methanol and allowed to dry, yielding 2.33 g of 5—ﬂuor'6—2,3—dihydr0-IZI—indoIe—Z-
carboxamide (intermediate 17, mp. 197-199°C). :

©) To a mixture of intermediate (17) (0.0094 mole) in DCM (30 ml), cooled in an ice '
bath_ under argon, was added triethylamine (0.031 mole) followed by acetyj chloride
(0.031 mole). The resulting mixture was allowed to return to room temperature. After .
stirring for 6 hours, the' mixtuse was cooled in an ice bath and 50 ml of water was
added. The mixture was allowed to stir about 20 minutes, was filtered and the solid was
allowed to dry to obtain 1.58 g of I_—acetyl-S-ﬂuom«Z,S—&ihydro-lH-indolc—Zi
carboxamide (intermediate 18, mp. 232-235°C). ) )

d) To a suspension of intermediate (18) (0.0076 mole) in DCM (30 ml), cooled in an
ice bath under argon, was added triethylamine (0.0228 mole) followed by
trichloroacetyl chloride (0.0115 mole). The mixture was allowed to warm to room
temperature and stir for 2 hours. The mixture was washed with water, 2N HC}, and
saturated NaHCO;. The organic layer was dried and concentrated: The concentrate was
triturated in.ether and purified on silica gel column, eluting with 50% ethiy] acetate in "
hexane, The desired fractions were combined and concentrated. The residue was
triturated in ether and the solid collected by filtration and allowed to d‘ry,‘yielding 0.30g
of 1-acetyl-5-fluoro-2,3-dihydro-1H-indolé-2-carbonitrile (intermediate 19; mp. 93-
95°C).

¢) A solution of intermediate (19) (0.004 mole) and HCV/diethylether (60 mL) was
cooled in an ice bath under argon. Ethanol (0.0075 mole) was added. HCl was bubbled
into the solution for 50 minutes until the mixture became homogeneous. The mixture
was allowed to slowly warm to room temperature and stir for 4 hours. The ether was
decanted off and dissolved in methanol. The methanol solution was concentrated in .
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vaenum and the residue was used as is for the next step, yielding ethyl l-acetyl-5-
fluoro-2,3-dihydro-1H-indole-2-carboximidate monohydrochloride (intermediate 20).

Example A.8
a) 2,3-dihydro-5-methoxy-1H-indole-2-carboxylic acid roethyl ester (0.084 mole) and
2M NH3 in methanol (500 ml) were combined and stirred at room temperature under
argon over the weekend. The solution was.concentrated to 100 ml, cooled in an ice
bath, and filtered. The solid was rinsed with a small amount of cold methanol and
dried.The residue was triturated in methanol/ACN and filtered, yielding 4.56 g of 2,3~
dihyd:o»S-memoxy-IH—meIErZ{arboxanﬁde (intermediate 21, rhp. 228-229°C).
b) Triethylamine (0.0106 mole) then acetyl chloride (0.0106 mole) were added to a
solution of intermediate (21).(0.0032 mole) in DCM (40 ml) cooled in an ice bath under
" argon. The mixture was allowed to slowly warm to room temperature and stir
overnight. The mixture was cooled in an ice bath and ice cold water (30 ml) was added.
After stirring for 10 minutes, the mixture was filtered, and the solid was allowed to dry
overnight. The residue was suspended in 50 mi water.- The suspension was allowed to
stir for 30 minutes, filtered, and dried overnight, yielding 0.40 g of 1-acetyl-2,3-
dihydro-5-methoxy-1H-indole-2-carboxamide (intermediate 22, mp. 196-197°C).
c) To a suspension of intermediate (22) (0.022 mole) in DCM (150 ml), cooled in an ice
bath under argon, was added triethylamine (0.066 mole) then trichloroacetyl chloride
- (0.033 mole). The mixture- was allowed to slowly warmed to room teinperature
overnight. The mixtore was washed with water, 2N HC, and saturated NaHCOQj3. The
organic phase was dried, concentrated and triturated in ether and the sofid collected;
© yielding 1-acetyl-2,3-dihydro-5-methoxy-1H-indole-2-carbonitrile {intermediate 23,
mp. 108-110°C). ' - )
d) To a solution-of intermediate (23) (0.0154 mole) and ethanol 0.0231 mole) in 1M
HCl/diethylether (200 mi), cooled in an ice bath was bubbled HCI (gas) for 60 minutes..
" The ice bath was maintained for 45 minutes, and the mixture was concentrated at room
temperature under vacuum to 200 ml of an oily precipitate, The residue was friturated
to a brown solid that becarne an oil after decanting off the diethylether. The residue was
washed with diethylether twice, dissolved in methanol, and used without further
purification for further synthesis, yielding ethyl 1-acetyl-2,3-dihydro-5-methoxy-1H-
indole-2-carboximidate monohydrochloride (intermediate 24).

Example A.9 .
(S)-2-(Tert-butoxycarbonylamino)butyrie acid (0.010 mol) dissolved in DCM (25 mi)
was placed in a cooling bath at -10-°C. Pyridine (0.010'mol) was added, followed by
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2,4,6-trifluoro-1,3,5-triazine (0.0345 mol). The mixture was stirred tnder nitrogen.
After one hour, ice cold water (75 ml) was added. More DCM (45 ml) was added, and
the mixture was shaken. The organic phase was separated, washed with ice cold water
again (100 ml), then the organic phase dried, filtered, and concentrated to yield 2.29g of
(S)-1,1-dimethylethyl [1-(fluorocarbonyl)propyl}-carbamate (intermediate 25).

Example A.10

Compound (8) (0.00170 mol) was dissolved.in HCI, 6N (20 ml), and immediately
warmed in an oil bath at 100°C under nitrogen for 200 minutes. The heat was tuned
off, and the sample was cooled to 0°C. 3"N NaOH (35 ml) was slowly added.
Basification was completed with saturated NaHCO;. The sample was extracted with
chloroform. The combined organic phases were dried, filtered, and the resulting
solution was used without further purification in further synthesis, yielding (S)-2,3-
dihydro-2-(4-propyl-1H-imidazol-2-yl)-1 H-indole (intermediate 5).

Ex e Al Co
A mixture of intermediate (13) (0.00844 mol) in ethanol (180 ml) was treated with
1-bromo-2-butanone (0.0085 mol) in one portion and heated to refhux for 16 hours. The
_reaction mixture was cooled to room temperature and extracted between ether and cold
1 M NaOH (aqueous). The organic fraction was dried over MgSO4 and concentrated in
vacuo to afford a dark solid which was subjected to silica gel flash column
chromatography (eluent 100% DCM to 97:3 DCM / diethyl ether), yielding 0.91 g of
. 2-(4-ethyl-2-thiazolyl)-2,3-dihydro-1H-indole (intermediate 4).

. Example A.12

butyl ester

3,4-Dihydro-1H-isoquinoline-2,3-dicarboxylic acid-2-tertbutyl ester (2.77 g, 10 mmol)
and 2-amino-1phenyl-ethanone (1.71 g, 10 mmol), and HOBT (1-hydroxybenzo-
triazole) (2.70 g, 20 mmol) were dissolved in dichloromethane (100 ml). The solution
was cooled to 0°C and then (4-dimethylamino-butyl)-ethyl-carbodiimide (2.29 g, )
12 mmol) was added followed by NMM (N-methyl-morpholine) (1.31 g, 13 mmol). .
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The reaction mixture was then warmed to room temperature. After 72 hours the
reaction mixture was extracted with water, and the organie phase extracted
consecutively with saturated NaHCQs, 2N citric acid and NaHCO3 dried over MgSOy,
filtered and concentrated to yield the title product as a yellow foam. Liquid

5 chrorhamgraphy (LC) indicated the compound was 86% pure (214 nm), and was used
without further purification. o

Example A.12a

Dehydration of 3-(2-0x0-2-phenyl-ethylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-
10 carboxylic acid benzyl ester (prepared in a similar manner as 3-(2-oxo-2-phenyl-

ethylcarbamoyl)-3,4-dihydro-1H-isogninoline-2-carboxylic acid tert butyl ester of

Example A.12) with POCL; yields the following intérmediate compound :

s

15

The CBZ group is readily removed from the resulting oxazole by treatment with
iodotrimethylsilane. The resuiting nor-amine oxazole intermediate can be carried on to
compound 170 following similar procedures as described for its analogous imidazole
intermediates. ' '

Example A.13

butyl ester

25  The product prepared in Example A.12 above (3.55g, 9mmol), NH:OA¢ (ammonium
acetate) (20.8g, 270 mmol) and AcOH (acetic acid) (30 mL) were combined at room
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temperature and the reaction mixture was warmed on a steam bath for about 3 hours.
The reaction mixture was then cooled to room temperature and poured into an ice slurry
mix (400 g). To this mixture was added concentrated ammonium hydroxide (50 mL)
and ethyl ether, The layers were separated, and the aqueous phase washed with a
second portion of ethyl ether. The organic phases were combined, dried over MgSOy,
filtered, and concentrated under reduced pressure to yield a brown foam. This sample
was purified by preparative HPLC to yield the purified title compound as a white
powder. LC indicated the sample was 96% pure at 214nm.

Measured MW (MH"): 376

Example A4

H
AH

Triflouroacetic acid (TFA} (4mL.) was cooled in a test tube to about 0°C.- To the cool
solvent was then added the product prepared in Example A.13 (0.75 g, 2 mmol) above.
The reaction mixture was allowed to warm to room temperature over about 45 minutes.

_ Bxcess TFA was removed under a stream of N; gas. The residue was partitioned

between dichloromethane (15 mL) and saturated NaHCOj3. The aqueous phase was
then re-extracted with a second portion of dichloromethane and the organic phases ‘
combined, dried over MgSO; and filtered, to yield the title compound in
dichloromethane solution. The filtrate was used in the next step (BExample A.15)
without further purification or isolation. ‘

Measured MW (MH"): 276

Example A.15

' isoquinolin-2-yll-ethyl]-carbamic acid texf»but I ester

NH’

A3y
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2-Tert-butoxycarbonylamino-3-(4-tert-butox y-phenyl)-propionic acid (0.74 g, 2.2
mmol) was dissolved in dichloromethane (40 mL) and the reaction mixture cooled to
about 0°C. To the solution was then added NMM (0.21 g, 2.1 mmol) followed by
isobutyl chloroformate (0.27 g, 2 mmol, 0.26 mL) and the solution was allowed to stand
for.about 1.25 hours. To the reaction mixture was then added the product prepared in .
Example A.14 (0.55 g, 2 mmol) and the reaction mixture stirred for about 16 hours.
The reaction mixture was then extracted with water, saturated NaHCOs3, 2N citric acid,
saturated NaHCO;, dried over MgSOsy, filtered and concentrated to yield the title
product as a foam. Measured MW (MH"): 595. '

A bromine can be introduced at the 5-position of the imidazole moiety of this
intermediate compound by reacting said intermediate compound with 1 equivalent of
Br; at 0°C in chloroform. '

A chlorine can be introduced at the S-position of the imidazole moiety of this
intermediate compound by reacting said intermediate compound with N-chloro-
succinimide.

Example A.16

acid tért-buty) ester

k

3-Formy)-3,4-dihydro- 1H-isoquinoline-2-carboxylic acid tert-butyl ester (1.83 g, 7

mmol) was corbined with AcOH (25 mL) to which was irﬁmediately added 1-phenyl-
propane-1,2-dione (3.11 g, 21 mmol) and NH,OAc (13.49-g, 175 minol), The reaction.
mixture was then placed on a steam bath and heated under an argon atmosphere for 20

minutes. The reaction mixture was cooled in an ice bath and then added to an ice slurry
(44 g). The resulting mixture was basified by addition of concentrated NH,OH (50 mL)
and then extracted twice with diethyl ether (150 mL each). The combined organic
phases were dried over MgSO4, filtered and concentrated to yield crude product. This
material was purified by preparative HPLC to yield the title compound as a white solid.
Measured MW (MEE): 300 '

JP 2004-512365 A 2004.4.22
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Example A.17

To a solution of TFA (SmL) cooled to about 0°C was added the compound prepared in
‘Example A.16 (1.10 g, 2.82 mmol) and the reaction mixture stirred for about 30
minutes. The reaction mixiure was then removed from the ice bath and allowed to
warm to room temperature. ‘Excess TRA was removed under a stream of N,. The
residue was partitjonéd between saturated NaHCOj; and dichloromethane. The aqueous
phase was washed with a second portion of dichlofomethane and the organic phases
combined. The combined organic phase was dried over NaySOy, then filtered to yield
the title product as a solution in dichloromethane, which was used without further
purification or isolation.

Example A.18 .
1-(4-tert-butoxy-benzyl)-2-[3-(5-methyl-4-phenyl-1H- imidazol-2-yl)-3.4-dihydro-1H-
isoguinolin-2-yl]-2-oxo-ethyl]-c: ic acid tert-buty} ester

N
W\
H
N, 0
o
N7 ><
H

A
2-Tert-butoxycarbonylamino-3-(4-tert-butoxy-phenyl)-propionic acid (0.74 g, 2.2
mmol) was dissolved in dichloromethane (60 mL), cooled to about 0°C. To the
reaction mixture was then added NMM (0.30 g; 2.97 mmo}), followed by isobutyl
chloroformate (0.39 g, 2.82 numol, 0.37 mL). The solution was allowed to stand at 0°C
for about 90 minutes. To the reaction mixture was then added the product prepared in
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Example A.17 (2.82 mmol) as a solution in dichloromethane. The reaction mixture was
then warmed to room temperature. After 16 h the reaction mixture was extracted
sequentially with water, saturated NaHCQ3, 2N citric acid, saturated NaHCO3, then
dried over MgSQy, filtered and concentrated to yield crude product. This material was
purified via preparative HPLC to yield the title product as a whitish foam.

Measured MW (MH"): 609

B. Preparation of the final compounds

Example B.1 - .

4-Methylmorpholine (0.003 mol) was added.to intermediate (5) (0.003 mol) dissolved
in chloroform {80 mi). After cooling to 0°C, intermediate (25) (0.003 mol) was added
neat as an oil. After 27 minutes, the reaction mixture waé wﬁshed wjﬂl water, saturated
NaHCO3, and brine, dried, filtered, and concentrated, yielding [28-[1(R*),2R*]]-1,1-
dimethylethyl [1»[[2,3-dihydro-z-(4-propy1-lH—irxiidazol—Z—yl)—IH-'mdol-l—yl]- '
carbonylJpropyl]-carbamate (compound 14).

Example B.2

- To intermediate (3) (0,047 mdlé) in methanol (200 mi) ‘was added potassjum acetate
(0.199 mole). The mixture was heated to reflux under argon. To this wags slowly added .

a solution of 1-amino-2-pentanone hydrochloride (0.094 mole) in methanol (95 ml)
over 45 minutes. After the addition was complete, the mixture was allowed to stir
overnight at reflux, then concentrated. The concentrate was taken up in DCM and
washed with saturated NaHCOs. The aQueous layer was extracted with DCM. The
combined organic extracts were dried and concentrated to a solid residue. The residue
was purified by trituration with diethyl ether and ACN and optionally further purified
by column chromatography, yielding 5.83 g of (S)-1-acetyl-2,3-dihydro-2-(4-propyl-
1H-imidazol-2-y1)-1H-indole (compound 8, mp. 174-175°C). ’

Example B.3 _
Intermediate (12) (0.00101 mole}, 2-3-hexanedione (0.004- mole), and ammonium

acetate (0.025 mole) were combined in acetic acid (4 ml), ind immediately placed ona -

steam bath for 15 minutes. After 2 hours at room temperature, the reaction was poured
into ice water (100 ml), basified with 3N NaOH, and extracted with diethylether
(twice). The organic phases were combined, dried, filtered, and concentrated. The
residue was taken up in diethylether, concentrated and then purified by prep LC,
vielding 0.440 g of 1,1-dimethylethyl 2,3-dihydro-2-(5-methyl-4-propyl-1H-imidazol-2-
yI)- 1H-indole-1-carboxylate (compound 99). ‘
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Analogously, compound (80) was prepared by reacting intermediate (12) with the
respective aldehyde of 1,1, -trifluoro-3,3-dibromoacetone.

Example B4

N-[(1,1-dimethylethoxy)carbonyl}-V-methyl- L-alanine (0.00181 mol) was dissolved in
DCM and cooled to 0°C. Triethylarmine (0.00181 mol), then isobutyl chloroformate
(0.00181 mol) were added, and the mixture was stirred at 0°C for 70 minutes.
Intermediate (5) (0.00181 mol) in DCM (6 ml) was added. The mixture was allowed to
warm te room temperature and stirred overnight. The mixture was extracted (water,
saturated NaHCOs), dried, filtered, and concentrated. The residue was purified by
HPLC: The pure fractions were collected and the solvent was evaporated, yielding
0.380 g of [2S-[1(R*),2R*]]-1,1-dimethylethyl [2-[2,3-dihydro-2-(4-propyl-1H-
imidazol-2-yl)-1H-indol-1-yl}-1-methyl-2-oxoethyl]methyl-carbamate (compound 63,
mp. 77-80°C).

Example B.5

Compound 14 (0.0073 mole) and trifluoroacetic acid (5 i), both precooled in an ice
bath, were combined and allowed to slowly retutn to room temperature under nitrogen.
After 1 h’om‘,‘tﬁe mixture was concentrated. The concentrate was dissolved in water and
extracted with diethylether. The aqueous layer was basified with saturated NaHCO; and
extracted twice with chioroform. The combined organic extracts were dried over
MgS04 and concentrated. The residue was dissolved in ether and treated with 3 ml of
IM HCl in ether. The precipitate was filtered and dried under vacuum. The residue was
partitioned between saturated NatICO3 and chloroform. The organic layer was dried
over MgSOy¢ and concentrated. The concentrate was purified on a Biotage columﬁ,
eluting with 5% MeOH in chloroform. The residue was dissolved in ether and treated .-
with +2 ml of IM HCl in diethyl ether. The solid was collected by filtration under
nitrogen and dried under vacuum overnight, yielding 0.364 g of [2S-[1(R*),2R*]}-or-
ethyl-2,3-dihydro-B-oxo0-2-(4-propyl-1H-imidazol-2-yl)-1H-indole-1-ethanamine
dihydrochloride dihydrate (cqmpound 15, mp. 132-140°C).

Example B.6

A suspension of intermediate (13) (0.0102 mole) in n-butanol (200 ml) was treated with
butanoic acid hydazide (0.0254 mole), stitred for 10 minutes, and then heated to reflux
for 10 days. The reaction was cooled, concentrated in vacuo, distributed between DCM
and distifled water. The concentrated organic phase was subjected to reverse phase
preparatory column chromatography to give 1-acetyl-2,3-dihydro-2-(5-propyl-1H-1,2,4~
triazol-3-y1)-1H-indole (compound 91).

JP 2004-512365 A 2004.4.22
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Example B.7

a) A solution of the compound 91 (0.42g) in ethanol (25 ml) was treated with anx
aqueous NaOH sofution (3 M, 25 mL) and the reaction mix was refluxed for 24 hours.
The reaction was cooled, diluted with ethyl acetate, and treated with cold distilled
water. The layers were separated and the aqueous fraction was extracted 5 times with
ethyl acetate and the combined organic fractions were dried, concentrated and purified
by preparatory column chromatography yielding 2,3—dihydro~2~(5—pmpy1—iH~1 24-
triazol-3-yl)-1H-indole. .

b) A solution of 2,3-dihydro-2-(5-propyl-1H-1,2,4-triazol-3-yl)-1H-indole (0.00017
mole) in DCM (5 mi) was treated with N-ethyl-N-(1-methylethyl)-2-propanamine
(0.00072 mole) then (Z-ﬂuoro-Z—oxoelhyl)—9H—ﬂuorcn—9<yl-,carbamic acid methyl ester
(0.00070 mole). The reaction was stirred at room temperature for 15 hours. The
reaction was diluted with DCM, treated twice with saturated NaHCOj3, and dried over
Na,504 and concentrated. The residue was subjected to reverse phase prep column -
chromatography to obtain 0.02 g of the desired mono-adduct and 0.02g of a bis-addnct

‘that was completeiy converted to the desired mono-adduct by treatment with the prep

chromatography eluent (0.1% trifluoroacetic acid in water / acetonitrile). These were
combined, yielding 0.03 g of H-fluoren-9-ylmethyl [2-[2,3-dihydro-2-(5-propyl-1H-

1,2 4-triazol-3-yl)-1H-indol-1-yl]-2-oxoethyl] -carbamate.

¢) A solution of H-fluoren-9-ylmethyl [2-[2,3-dihydro-2-(5-propyl-1H-1,2 4-triazol-3-
- lH-indo_l—1-y1]—2»0x0eﬁ1y1]—carbam$ta (0.00006 mole) in DCM (10 ml) was treated
with piperidine (0.010 mole) and stirred at.room temperature for 1 hour. The completed
reaction was concentrated in vacuo and subjected to reverse‘phase prep column
chromatography, yielding 0.02 g of 2,3-dihydro-|3—oxo-2—(5~propyl—1H~1,2,4—tria’zol~3»
y1)-1H-indole-1-ethanamine trifluoroacetate (1:1) (compound 92).

ExampleB.8 : . . o
A mixture of intermediate (14) (0.00898 mole) and butanoy] chloride (0.0094 mole) in
pyridine (140 ml) was stirred at room temperature for 40 hours and then heated to
reflux. After 21 hours the reaction was cooled and concentrated in vacuo. The residue
was extracted between DCM and saturated aqueous NaHCOQs and the organic fraction
was dried over Na;SOy, filtered, and concentrated. The residue was subjected to silica
gel flash columm chromatography (eluent 100% CH;Cl to 95/5 CHCly / ether),
yielding 1-acetyl-2,3-dihydro-2-(5-propyl-1,2,4-oxadiazol-3-yl)-1H-indole (compound
89, mp. 93-94°C). :
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Example B.9

a) A solution of compound 89 (0.0035 mole) in ethanol (60 ml) was treated with 3M
NaOH (60 ml), and the reaction mix was heated to 55 - 60°C for 5.5 hours. The
reaction was rapidly cooled in.an ice bath, diluted with DCM, and treated with cold
distilled water. The layers were separated and the aqueous fraction was extracted three
times with DCM. The organic fractions were combined, washed once with 1M NaOH,
and dried over NSO, and concentrated in vacuo. The residue was purified by prep

- column chromatography, yielding 0.45g of 2,3-dihydro-2-(5-propyl-1,2,4-oxadiazol-3-

yh)-1H-indole. .

b) A solution of 2,3~dihydro-2-(S-propyl-1,2,4-oxadiazol-3-yl)-1 H-indole (0.0011
mole) in DCM (10 ml)was treated with N—methyl«N-(I—methylethyl)-&pmpanan}ine
(0.40 mL) then (2-ﬂuoro-2—oxoeﬂ1yl)—9H—ﬂuoren‘—9—yl carbamic acid roethyl ester (0.67
£). The reaction was stirred at room texoperature for 40 hours and treated with another
portion each of N-methyl—N;(1~metliylethyl)—2—propanamjne then (2-fluoro-2-oxoethyl)-
9H-fluoren-9-yl carbamic acid methyl ester-and stirred at room témperature for two
days. The reaction was diluted with DCM, treated twice with satarated NaHCOs, and
dried over Na;SO4. and concentrated. The residue was subjected to reverse phase prep
column chromatography; yielding 035 gof 9H—ﬂuoren—9-ylmethyly [2-[2,3-dihydro-2-
(5-propyl-1,2,4-oxadiazol-3-yl)-1H-indol-1-yl]-2-ox oethyl]-carbamate.

) 9H-fluoren-9-ylmethyl [2-[2,3-dihydro-2~(5-propyl-1 ,Z,4—oxadiaiol-3—yI)-IH—indol—
1-yl]-2-oxoethyl]-carbamate (0.35 g) was dissolved in DCM (40 ml), treated with
piperidine (0.50 ml), and stired at room temperature for 18 hours. The completed

- reaction was concentrated in vacue and subjected to reverse phase prep column

chiomatagraph, yielding 0.13 g of 2,3-dihydro-B-ox0-2-(5-propyl-1,2 4-oxadiazol -3~

yI)-1H-indole-1-ethanamine trifluoroacetate (1:1) (compound 90, mp. 160-162°C). -

Example B.10 )

2,3—dihydm72—(4<propy]—1H»h'nidazol-2—yl)-1H—indole (0.0024 mol) and 1,3~
isobenzofurandione (0.0026 mol) were heated to 100°C in a 25 m] pear shaped flask
under argon for 2 hours. The mixture was dissolved in methanol and heated to reflux
for 15 hours. The reaction mixture was concentrated and takeni up in DCM, washed
with water and 3 N'NaOH. The basic aqueous extract was acidified with 6 N HCI and
extracted with DCM. This organic extract was dried over MgSO, and conceéntrated. The
concentrate was triturated in ether and collected. This was further purified, together

“with the acidic aqueous solution, by prep liquid chromatography, yielding 023 gof2-

[[2-(4-ethyl-1 H-imidazol-2-y1)-2,3-dihydro-1 H-indol-1-yljcarbonyi]- benzoic acid
trifluoroacetate (1:1) (compound 85, mp. 98-103°C).
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Example B.11

1-Isocyanato-2-nitro-benzene (0.002 mol) was added to a solution of intermediate (15)
(0.016 mol) in THF (10 ml). The mixture was stirred at room terperature under argon
for 5 bours. The mixture was diluted with hexanes, filtered, and allowed to dry, yielding
0.34 g of 2-(4-ethyl-1H-imidazol-2-y1)-2,3-dihydro-N-(2-nitrophenyl)-1 H-indole-1-
carboxamide (compound 77, mp. 208-209°C).

Example B.12 «
To a mixture of compound 77 {0.0006 mol), Raney Nickel (0.02 g; 50% slurry in
water), and methanol (20 ml) was added hydrazin. Water (0.003 mol). The resulting
mixture was heated to reflux for 2 hours. After cooling to room temperature, the
mixture was carefully filtered through celite and the filtrate was concentrated. The
residue was triturated in ether and filtered. The residue was purified by prep l.iqixid .

v chromatography; yielding 0.24 g of N-(2-aminophenyl)-2-(4-ethyl-1H-imidazol-2-yl)-
2,3-dihydro-1H-indole-1-carboxamide trifluoroacetate (1:2) (compound 79, mp. 106-
108°C). |

Example B.13 : : .
A mixture of compound 16 (0.00697 mole) in THE (70 ml) was treated with of sodium
hydride (0.007 molé) in orie portion and stirred at ambient temperature for 16 hours.
Iodomethane (0.0071 mole) was introduced in one portion. After stirring at ambient ‘
temperature for 24 houts, more sodium hydride (0.007 mole) was added in one portion
under an argon atmosphere. The flask was restoppered after effervescence had
subsided, and stirred for 16 hours. The completed reaction was cooled in an ice bath,
poured into DCM, and treated with cold water. The layers were separated and the
aqueous was extracted three times with DCM. The combined organic fractions were
washed with sat NaHCO;, dried over NazSOy, and concentrated. The residue was
subjected to flash silica gel column chromatography (DCM to ether to 9:1 ether/THF).
The appmpﬁate; fractions were combined. The residue was taken up in ether and placed
in the freezer. Crystallization occurred, yielding 0.55 g (29.3%) of 1-acetyl-2-(4-ethyl-
1-methyl-1H-imidazol-2-y)-2,3-dihydro-1H-indole (compound 132, mp. 105-10'6"(3)‘
The second set of fractions were combined. The residue was taken up in ether and
placed in the freezer. Observed crystallization occurred, yielding 0.38 g of 1-acetyl-2-
(4-ethyl-1-methyl-1H-imidazol-2-y1)-2,3-dihydro-1H-indole (compound 133, mp. 135-
137°C). :
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Example B.14

Compound 80 (0.001 mole) was suspended in 1IN NaOH (12 ml). The mixture was
vigorously stirred and heated to 88°C under nitrogen for 1 hour. After stirring at room
temperature for 3 hours, the mixture was cooled to 0°C, slowly neutralized with 1M
HCl to precipitate some solid. The solid was filtered, rinsing with ice cold water. The
aqueous phase was extracted twice, dried, filtered, concentrated and dried, yielding
0.140 g of 1,1-dimethylethyl 2-(4-carboxy-1H-imidazol-2-yl)-2,3-dihydro-1H-indole-1-
carboxylate (compound 117). :

Example B.15
1-Hydroxybenzotriazole hydrate (0.00036 mole), glycine methylester, hydrochloride
(0.00047 mole), 4-methylmorpholine (0.00055 mole), and N'-(ethylcarbonimidoyl)-

_N,N-dimethyl-1,3-propanediamine monohydrochloride (0.00047 mole) were added to

compound 117 (0.00036 mole) dissolved in DCM (30 ml) at 0°C. The mixture was
allowed to-warm to room temperature under nitro, gen, and stirred overnight. The

‘mixture was extracted with water, saturated NaHCOj, 2N citric acid, then saturated

NaHCO3, dried, filtered, and concentrated, yielding 0.100g (69%) of I,I«dimethyletllyl
2,3-dihydro-2-[4-[[(2-methoxy-2-oxoethyl)amino]carbonyl]-1H-imidazol-2-y1}- 1H-
indole-1-carboxylate (compound 118). )

Ex: e B.16

Compound 61 (0.00028 mol) was treatéd with 3N NaOH (3 ml) and allowed to stir for i

20 minutes at room temperature. The solution was then treated with 3 ml of 3 N HCI
and extracted with chloroform. The material stayed in the aqueous layer. The aqueous
layer was purified by preparative liquid chromatography, yielding 0.12 g of 2-[1-
(aminoacetyl)-2,3-dihydro-1H-indol-2-yl}-1 H-benzimidazole-5-carboxylic acid

monohydrate trifluoroacetate (1:2) (comp_ouhd 62, mp. 208-211°C),

Example B.17

Compound 102 (0.00238 mole) was dissolved in 40 ml of methariol and combined with
1N KOH (50 mL). The reaction was warmed to 40°C under argon overnight. The heat
was increased to 55-60°C for an additional bvamjght heating. The reaction was then
cooled to room temperature, filtered, andat 0°C slowly neutralized with IN HCL The
sample was extracted 5 times with DCM, combined, and dried over N2,SO;. This
organic solution was filtered and used in further synthesis without further purification,
yielding 1,1-dimethylethyl 2-(4-carboxy-5-propyl-1H-imidazol-2-yl)-2,3-dihydro-1 H-
indole-1-carboxylate (compound 105). ' '
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Example B.18 : .
1-Hydroxybenzotriazole hydrate (0.00318 mole) was added to a solution of compound
105 (0.00159 mole) in DCM (160 mL) at room tempertuge. NV’ -methane-tetrayl-
biscyclohexanamine (0.00206 mole) was added neat at room temperature. After 60
minutes, NHy gas was bubbled in for 5 minutes, and a solid precipitated out. The
mixture was allowed to sit over the weekend. The mixture was filtered, and the filtrate
was extracted with saturated NaHCOs. The hrganic phases were dried over MgSO,,
filtered, and concentrated. The residue was purified by liquid cliromatography, yielding
0.21 g of 1,1-dimethylethy} 2-[4-(aminocarbonyl)-5-propyl-1H-imidazol-2-y1]-2,3-
dihydro-1H-indole-1-carboxylate (compound 106).

Example B.19
1-Hydroxybenzotriazole hydrate (0.00158 mole¢) was added to a solution of compound *
105 (0.00079 mole) in DCM (80 ml). Glycine methylester hydrochloride.(0.00103

mole), N-(ethylcarbonimidoyl)-N,N-dimethyl-1,3 propanediamine monohydrochioride

(0.00103 mole) and 4-methylmorpholizie (0.00103 mole) were added. THF (25 mm)
was added. The reaction was stirred at room temperature for 3 days. The mixture was
extracted with water. The organic phase was washed with saturated NaHCOj3, 2N citric
acid, saturated NaHCOs, dried over MgSO0, filtered, and concentrated , yielding 0.20 g
of 1,1-dimethylethyl 2,3-dihydro-2-[4-[[(2-methoxy-2-0x0ethyl)amino]carbonyl]-5-
propyl-1H-imidazol-2-y1]- 1H-indole-1-carboxylate (compound 109).

Example B.20 .

Compound 81 (0.0005 mole) was Suépended in. IN NaOH (6 m!) under argon. The
mixture was immediately heated to 80°C for 60. minutes. At room temperature,
chloroform (6 ml) then (2-fluoro-2-oxoethyl)-1,1-dimethylethyl carbamic acid ester
(0.001 mole) were added. The mixture was stirred overnight. The layers Wele‘sepa:'ated.
The aqueous phase. was cooled, acidified, and extracted twice with chloroform. The
létter organic phases were combined, driéd, filtered, and concentrated. The sample was.
purified by prep HPLC, yielding 0.040 g of 2-[1-{[[(1,1-dimethylethoxy)carbonyl]}-
aminoJacetyl]-2,3-dihydro-1H-indol-2-yi]- lé-inddazole4—carboxylic acid
{compound 138): )

amj .21
To compound 145 (0.00097 mole), dissolved‘in ethanol (5 ml), was added several drops
of 21% NaOFEt in ethanol. The mixture was allowed to stir at room temperature under
argon. An additional 2 drops of 21% NaOEt in ethanol were added after 30 minutes. An
additional 2 drops of 21% NaOEt in ethano} were added after 16 hours. After 30
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minutes the mixture was concentrated and partitioned between water and DCM. The

* aqueous layer was washed with additional DEM. The combined organics were washed
with water, dried, and concentrated, yielding 0.193g (66%) of [2S-[1(R*),2R*]]-2,3-
dihydro-c-methyl-B-oxo-2-(4-propyl-1H- mudazol 2-y)-1H-indole-1 —ethanol
(compound 146).
Compound 148 was prepared analogously starting from compound 147.

Example B.22 .
To a suspension of compéund 58(0.0019 mole) in acetonitrile (15 ml) was added acetic
acid, anhydride (0.074 mole). Stirred at room temperature under argon for 4 hours. An
additional 1.0 ml of acetic acid, anhydride was added, aﬂd the reaction was stirred
overnight. After stirring 6 hours more, the reaction was complete. The mixtuge was
concentrated and the residue partitioned between saturated NaHCOj; and chioroform.
The organic Ihjer was dried and concentrated. The residue was purified by column
chromatography. The desired fractions were combined, triturated in ether and collected.
yvielding 0.37g of 1-[[1-[(4-chlorophenyl)acetyl]-4~(3-methoxyphenyl)-4-

N pxpendmyl]memy[] 1,3 dlhydn»ZH benznmdazol 2-one (compound 149},

ple B23
A solution of compound 149 (0.0012 mole) and THF (200 ml) was placed inside of a
photochemical reactor and irradiated with UV light for 14 hours. The mixture was then
allowed to sit at room témperature under nitrogen for 2 days. The mixture was - '
concentrated. The concentrate was purified on Biotage column, eluting with 1:9 THF
in DCM, yxe]dmg()077 g of 1-[2~(1-acetyl-2,3-dihydro-1H-indol-; 2 -yl)-5-propyl- IH-
mudazol—4»yl}-ethanone (compound 150).

Example B.24

Compound 13 (0 00106.mole) dissolved in 10 ml of THF was treated at room -
temperature w1th BH;.THF (19 ml), which was 3 solution in THE. The solition was
then placed in an oil bath and heated to 60°C overnight. After cooling to 0°C, the
solution was carefully treated with 15 ml of 3N HCL. The reaction was then warmed to
room temperature and stirred for 4 hours. The mixture was then recooled to 0°C and
basified with 12 ml of 3N NaOH, then completion of basification was done with solid
NaxCOs. The layers were separated and the aqueons was rewashed with chloroform.
The organics were combined, a small amount of aqueous separated, and the organic
dried over Na;SO,. The mixture was filtered, and the filtrate conceritrated under
reduced pressure. The residue was submited for preparative liquid chromatography,
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yielding 0.33 g of [2S-[1(R*),2R*]]-2-(4-ethyl-1H-imidazol-2-yl)-2,3-dibydro-o-
methyl-1H-indole-1-ethanamine trifluoroacetate (1:1) (compound 127).

Example B.25
3-amino-4-(4-hydroxy-

hen:
isoguinolin-2-yl]-butan-1-one (compound 155)

N .
NH
N0
f NHz
T OH

TFA (4mL) was cooled to about 0°C and then the ptoduct prepared in Example A.15
) (1.10 g, 1.85 mmol) was added. The reaction mixture sat for about 0.5 hours. Excess
10, ' TFA was then removed under a stream of N to yield a brown oil. The oil was purified
via preparative HPLC to yield the title compound as a white solid.
Measured MW (MH"): 439

Example B.26
15 Z:amino-3-(4-hydroxy-benzyl)-1-[3-(5-methyl-4-phenyl-imidazol-2-y1)-3.4-dihydro-
* " 1H-isoquinolin-2-yll-propan-1-one (compound 153)

"N
) CHy
' H
N._O )
E\ i‘NHg
O

To a solution of TFA (4mL) cooled to about 0°C was added the compound prepared in
20 Bxample A.18 (0.24 g, 0.4 mmol) and the reaction mixiure stirred for about 20 minutes.
+ The reaction mixture was then removed from the ice bath and allowed fo warm to room
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temperature. Excess TFA was removed under a stream of N to yield crude produc‘t‘
This material was purified via preparative HPLC to yield the title compound as a white

solid.

Measured MW (MIT*): 453

Table F-1 kists the compounds that were prepared according to one of the above
Examples. The following abbreviations were used in the tables : .CoHF30, stands for
the trifinoroacetate salt, .2CoH,0, stands for the ethanedioate salt, and .CioHsO3S
stands for the 2-naphthalenesulfonate salt. Said Table F-1 lists the structure of the
compounds, the Example number according to which these compounds have been
preparéd, the salt form, the stereochemical designation and the melting point (if

measured).
. Table F-1
. ﬁ/ko B Y
Y L, T

o}

Co.No. 1; Ex. B.1

Co.No. 2; Ex. B.5

Co. No. 3; Ex. B.1;
[2R-[1(S%),2R*]] +
[28-(1(R*),2R*]]

e

oo

Co. No. 4; Ex. B.1;
[165).2A]

Co. No. 5, Bx. B.1;

[1(8),2B]

Co. No. 6, Ex. B.5; [1(S),2A]

o

Ty

~*Co.No. 7; Ex. B.5;
[1(5),2B]

" Co. No. 8; Ex. B.2; (S);
mp. 174-175°C

Co. No. 9; Ex. B.1;

[25-[1(R*),2R*]}
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o T
L | e | T
2 o

" Co, No. 10; Ex. B.5;

Co.No. 11; Ex. B.2; (S);
mp. 136-139°C

Co. No. 12; Ex. B.L;
[28-[1R*),2R*]]

[2S-[1(R*),2R*]]

o0
e

B
rep

e

[2S-[L(R*),2R*]];
mp. 116-118°C

[25-[1(R*),2R*]]

N I Nt o
' L Co. No. 15; Ex. B.5;
Co. No. I3; Ex. B.5; Co. No. 14; Ex. B.1; . 2HCLIH,0

[28-[1R*),2R*]};
mp. 132-140°C

O

N.‘}j
Yl%ﬁj\

N
>r0\'cl)/NH

Ot
T

Co. No: 16; Ex. B.2

Co. No. 17; Ex. B.1;
[2R-[1(S%),2R*];
mp. 76-79°C_.

Co.No. 18; Ex. B.1;

1mp. 198-199°C

e

o

‘ >r_°jg““

Co. No. 19; BEx. B.s;
mp. 184-186°C

Co. No. 20; Ex. B.5; .H;0
[2R-[1(8%),2R*]];
mp. 73-74°C .

Co. No. 21; Ex. B.1;
2R-[1(8),2R*]] +
[25-[L(R*),2R*]]

S

0

R

o

[1(8).2B]

NH 0.
Y Ty =
. N Co. No. 24; Ex. B.5;
Co. No. 22; Ex. B.1; Co. No. 23; Ex. B.1; i~ Y
[165)2A] : 2CH04; [1(8),241;

mp. >90°C
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"o

N-

oans

0, NH
k. Ty
Co. No. 25; Ex. B.5; Co. No. 27; Ex. B.4;
_ .| Co.No.26;Ex. B.2; (S); SARY:
2HCL2ELO [1(S),2B]; mp. 208-210°C [S-{1R*).R*];
mp. >100°C mp. 107-109°C
Crlﬁ o @NJYEJN
N . N. H |
l N 1 Q: ; N N .

- [Co. No. 28; Ex. B.5; .3HCI;
[S-ILR*),R*];
mp. 240-242°C

Co.No.29 ; Ex. B.4;
mp. 170-171°C

- Co. No. 30; Ex. B.4;
C2HF304; [S-(R*R*)];
mp. 173-175°C

i

PN l’©\<

CLA,

Co. No. 31; Ex. B.2; ~
mp. 261-262°C

Co. No. 32; Ex. B.2;
1mp. 256-257°C

Co. No. 33; EX. B.1;
-CoHF305; [R-(R*,S%)]

SR

>l/°\"/N'H F
) .

>'/O\[o],)"l-[ F

L0y,

Co. No. 34;Ex. B.1;
CHF30y; [S-R*R¥))

Co. No. 35; Ex. B.1;
1 CoHF02
[R-(R*8%)] + [SAR* R*]]

Co. No. 36; Ex. B.5;
+2C,HF304; [S-(R*R¥)]

RS9y

Bk

Co. No. 37; Ex. B.5;
i 2CHF;0,;
R-R*,5%)] + [S-R*R*)]

Co.No. 38; Ex. B.2;
mp. 214-216°C

mp. 137-138°C

 Co. No. 39; Ex. B.1; [1(S)];

%ﬂn

o,

XOINH

Co. No. 40; Bx. B.5; [1(S)];
mp. 198-203°C

Co. No. 41; Bx. B.2;

Co. No. 42; Bx. B.1;

2CHFOy; [R-R*,SH)]

mp. 221-222°C
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G
i

poauol

Co. No. 43; Ex. B.1;
CoHF30y; [S-(R*R¥)]

Co. No. 44; Ex. B.5;
3C3HF;0,; [S-R*R™)]

Co.No. 45, Ex. B.5;
2CHF;0,;
[R-(R*,5*)] + [S-(R*R*)]

T

S

Co. No.46 ; Ex. B.5;
mp. 158-160°C

Co. No. 47, Bx. B.5;
2CH,04 [S-R*R¥)];
mp. 135-137°C

Co. No. 48; Ex. B.5;
2ZHCL3H;0; [S-(R*.R*)];
mp. 85-87°C ~ ¢

o,

o

Do
Y

Co. No. 49; Ex. B4;
Hy0.CHF;0,; mp.

Co. No. 50; Ex. B.5;
mp. 116-118°C

Co.No. 51;Ex. B.1; .
CHF30y; -
[R-(R*,S%)] + [S-(R*R¥)]

o
S

H

et

N,

Co. No. 53; Ex. B.5; Co. No. 54; Ex. B.4;

Co. No. 5% Ex. B.5; ; ; ; :
2OFEO8 RAR*S50] H,02CHF;0; ‘CoHF;0y; [S-R%RY);

: ’ _R-R*S¥)] mp. 66-68°C

Ww LT - Quy!

0. 0 .
~ f > f '

Co. No. 55; Ex. B.5;
C10H5038.H0;
[S-(R*R*)]; mp. 195-197°C

Co. No. 56; Ex. B.1;
[S-(R*R*)}; mp. 76-78°C

Co. No. 57; Ex. B.5;
[S-(R*R*)]; mp. 141-143°C |

oo

: N ‘" § ‘
s

Co. No. 58; Bx. B.2;
" mp. 173-174°C

Co. No. 59; Ex. B.2;

Co. No. 60; Ex. B.1; .H,0:;

mp. 220-222°C

mp. 183°C
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"
oY 2o

H

N-——\ﬂ/\/

-

0

8

Y

Co. No. 61; Ex. B.5;
mp. 122°C

Co. No. 62; Ex. B.16;
2H0,2C,HF;0,

o__. )
Co. No. 63; Ex. B.4;
[S-(R*,R*)]; mp. 77-80°C

N Ig
: 'Ik"N—J/\/

-
‘ “"Ir"j< .

it

Co. No. 64; Ex. B.5;
[S-(R*.R*)]; mp.- 137-138°C

Co. No. 65; Ex. B.1;
[28-[1(R*),2R*]]

Co. No. 66; Ex. B.5;
CoH204.2H,0;
[28-[1(R¥),ZR*]);

mp. 153-156°C .

i

>y

Cor

B

o

>’[,o§

o:

o

Co. No. 67; Ex. B.1;
mp. 100-104°C

Co. No. 68; Ex. B.5;
-HCJLH;0; mp. 152°C,

Co. No.69; Ex. B.1

©\_j\(x . Q\_J\(#

N. N N

o X o AN, »L—Q

H,N\/L N

° OH >[/ I . OH -

Co. No. 70; Ex. B.5; .H,0; {Co. No. 71; Ex. B.2; .2KCJ; Co. No. 72; Ex. B.1;
mp. 168-170°C mp. 189-191°C mp. 168°C

,,i\u:" :Yﬁ%

oan

o

Y A

Co. No. 73; Ex. B.5;

Co. No. 74; Ex. B.2;
mp. 191-192°C -

Co. No. 75; Ex. B.1;
mp. 214-216°C

" H20.2CF30,; mp. >300°C

H

A~

. i

hoqe el 0
S -
Co. No. 76; Ex. B.5; . . .
1mp. 158-160°C Co. No. 77; Ex. B.11 Co. No. 78; Ex. B.11
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Co. No. 80; Ex. B.3;

Co. No. 81; Ex. B.1

J2CHF:0, mp. 179-181°C
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Co. No. 82; Ex. B.5;
mp. 186-188°C

Co. No. 83; Ex. B.1

mp. 173-174°C
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Co. No. 84; Ex. B.5; .CsHO4; |

_GHF0,

Co. No. 83; Bx. B.10;

Co. No. 86; Ex. B.2;
mp. 225-226°C

Co. No. 87; Ex. B.4;

N
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A

Co. No. 88; Ex. B.5;
mp. 193-195°C

Co. No. 89; Ex. B.8

Co. No. 90; Ex. B.9;
CoHF;0,

S

o3

e

Co. No. 91; Ex. B.6; mp.

Co.No. 92, Ex. B.T;

Co. No. 93; Ex. B.2

e R
;f ' Lo | 9o

Co. No. 94; Ex. B.1;
C;HF:0,

Co. No. 95; Ex. B.5;
CoHFE30,

Co. No. 96, Ex B2
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Co. No. 100; Ex. B.1;
mp. 165-167°C:

Co. No. 101; Ex. B.5;
mp. 197-198°C
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Co. No. 103; Ex. B4 .

Co. No. 104, Bx. B3, |

Co. No. 105; Ex. B:17

e

CoHF;0,; mp. 102-105°C
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Co. No. 106; Ex. B.18

Co. No. 107; Ex. B.1

- Co. No. 108; Ex. B.5;
CzHF30,; mp. 124-131°C
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e
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2

Co. No. 109; Ex. B.19

Co. No. 110; Ex. B.1

Co. No. 111; Ex. B.5;

| _CoHF;05; mp. 95-99°C
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Co. No. 115; Ex. B.1;
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Co. No. 117; Ex. B.14
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Cl:
¢
N N
ot

NH,

[28-[LR*).2R*]]
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T~
~ s
i

- [2R-[1(8%) 2R*]]

N

Co. No. 124;Ex. B.5; |
OHF0;
[2R-[1(5%),2R*]]

Co. No. 125; Ex. B4;
CHF;0,
[2R-[I(Sf‘),ZR"f]]

Co. No. 126; Ex. B.5;

szHF302

[2R-[1{5%),2R*]]
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Co. No. 127, Ex. B.24;
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[25-[1(R*),2R*]]

Co. No. 128; Ex. B.1;
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[2S-[1(R*),2R*]]

Co. No. 129; Ex. B.5;
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Co. No. 130; Ex. B4;
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Co. No. 139; Ex. B.5;
{CHF;0,

Co. No. 140; Ex. B2

- Co. No. 141; Ex. B.1;
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[2R-[1(5%),2R*]]
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Co. No. 142; Ex. B.5; CHF.O;: Co. No. 144; Ex. B.5;

[2R-[1(8*),2R*]]

[25-[1R*),2R*]]

[28-[1R*),2R*]]

3
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Co. No. 145; Ex. B.1; '
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Co. No.154; Ex. B.26

Co. No.155; Ex. B.25

Co. No.156; Ex. B.26
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€Co. No.162; Ex. B.26 -

‘HO 2
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Co. No.167; Ex. B.25 -
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Co. No.171; Ex. B.25
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'Co. No.172; Ex. B.25 Co. No.173; Ex. B.26 Co. No.174; Ex. B.26
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NN § i . LS N
i CH, . i COGH
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Q
[¢] o
Co. No.175; Ex. B.26 Co. No.176; Ex. B.26 | Co.No.177; Ex. B.26
: sz NH, :
%\ o o By
N N N “N
i N H ) R
Wo . . . )
N .
Ho He o NH, o NH,
Co. No.178; Ex. B.26 Co. No.179; Ex. B.26 Co. No.180; Ex. B.26
%
N il -

o
NH,

Co. No.181; Ex. B.26

HO

* C. Phatmacological examples
C.1. Inhibition of tripepti tidase o .
The inhibition of TPP I was measured using the procadufe as described by C. Rose et
al. in Nature, 380, 403-409 (1996). ‘
TPPII activity was evaluated using 15 pM AAF-AMC as a substrate in a 50mM
Potassiumphosphate buffer pH 7.5 with 1 mM DTT and 1 mM EGTA. Compounds
were added at a final DMSO concentration of 1%. Fluorescence was measured at 405
nm. The potency of the compounds of formula (T) was expressed as the IC5q value, i.e.
the concentration needed to provide 50% inhibition.
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Compounds 6, 10, 13, 15, 19, 22, 24, 28, 30, 44, 47, 48, 54, 55, 57, 61, 62, 66, 68, 70,
73,76, 82, 84, 88, 90, 92, 95, 101, 104, 108, 111, 114, 116, 120, 122, 124, 126, 129,
131, 135, 142, and 144 have an IC5( value equal to or lower than 1.105 M.

C.2 Rat Brain §-Opioid Receptor Binding Assay
Male, Wistar rats (150-250 g, VAF, Charles River, Kingston, N'Y) are killed by cervical
dislocation, and their brains removed and placed immediately in ice cold Tris HC]
buffer (50 oM, pH 7.4). The forebrains are separated from the remainder of the brain
by 4 coronal transection, beginning dorsally at the colliculi and passing vantrallf(
through the xuidbramﬁpontinc junction. After dissection, the forebrains are ’
homogenized in Tris buffer in 2 Teflon®-glass homogenizer. The homogenate is
diluted to a concentration of 1 g of forebrain tissue per 100 mL Tris buffer and
centrifuged at 39,000 X G for 10 min. The pellet is re-suspended in the same vquim;
of Tris buffer with several brief pulses from a Polytron homogenizer. This particulate ‘
preparation is used for the §-opioid binding assays. Following incubation with the
d-selective peptide ligand [PHIDPDPE at 25°C, the tube contents are filtered through
‘Whatman GF/B filter sheets on a Brandel cell harvester.. The tubes and filters are
sinsed three times with 4 mL of 10 mM HEPES (pH 7.4), and the radioactivity

- associated with the filter circles is determined using Formula 989 scintillation fluid
‘(New England Nuclear, Boston, MA) in a scintillation counter.

The data are used to calculate either ﬂle’% inhibition compared to control binding
(when only a single concentration of test compound is evaluated) or a K; value (when a
_ range of concentrations is tested). ’

% Inhibition is calculated as follows: .

<1 i {Test Compound dpm - Non-specifi ] > X 100%

(Total dpm - Non-specific dpmy)

K value is caloulated using the LIGAND (Munson, P.J. and Rodbard, D., Anal.
Biochem. 107: 220-239, 1980) data anaiysis program.

C.3 Rat Brain u-Opioid Receptor Binding Assay ‘ «

Male, Wistar rats (150-250 g, VAF, Charles River, Kingston, NY) are killed by cervical
dislocation and their brains removed and placed immediately in ice cold Tris HC[
buffer (50 mM, pH 7.4). The forebrains are separated from the remainder of the brain
by a coronal transection, beginning dorsally at the colticuli and passing ventrally
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through the midbrain-pontine junction. After dissection, the forebrains are
homogenized in Tris buffer in 2 Teflon®-glass homogenizer. The homogenate is
diluted to a concentration of 1 g of forebrain tissue per 100 mL Ttis buffer and
centrifuged at 39,000 X G for 10 min. The pellet is re-suspended in the same volume
of Tris buffer with several brief pulses from a Polytron homogenizer. This particulate
preparation is used for the pu-opioid binding assays. Following incubation with the
p-selective peptide ligand [PHIDAMGO at 25°C, the tube contents are filtered throﬁgh
‘Whatman GF/B filter sheets on a Brandel cell harvester. The tubes and filters are
rinsed three times with 4 mL of 10 M HEPES (pH 7.4) and the radioactivity
associated with the filter circles is determined using Formula 989 scintillation fluid
(New England Nuclear, Boston, MA) in a scintillation counter. '

The data are used to calculate either the % inhibition compared to control binding
(when only a single concentration of test compound is evaluated) or a K; value (when a
range of concentrations is tested).

. % Inhibition is calculated as follows:

_ | (Test Compound dgm - Non-specific dpm) o
<1 [ (Total dpm - Non-specific dpm) X 100%

K; value was calculated using the LIGAND (Munson, P.J. and Rodbérd, D.; Anal.

Biochem. 107: 220-239, 1980) data analysis program.
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Claims
1. A compound of formula (T)

By
e N,
ll
5 . R

a stereochemically isomeric form thereof, or a pharmaceutically acceptable addition
salt thereof, wherein
n isaniotegerOor1;

10 X represents O; S; or -(CR4RS) - whcrem m is an integer 1 or 2; R4 and RS are -
each independently from each other hydrogen or C; 4@lkyl, .

Rl is Cy galkylcarbonyl optionally substituted with hydroxy; C;_galkyloxycarbonyl;
; Mnocl_saikylcarboqyl wherein the €y _galkyl group is optionally substituted
with Cy_geyeloalkyl; mono- and di(C14a]kyI)anﬁnoC1 _galkylcarbonyl;

15 . aminocarbonyl substituted with aryl; Cy-salkylcarbonyloxyC,_ealkylcarbonyl;
CI_Galkyloxyéarbonylanﬁnocl_6a]kylca.rbonyl wherein the amino group is .
optionally substituted with Cy_4alkyl; an amino acid residue bound via the
carbonyl group; Cy_galkyl substituted with amino; or arylcarbonyl;

R? is a 5-membered heterocycle selected from

20 ; ’
6 6 6
¥ Lor
) R’
\(—/\(Rﬁ N T ® )y & K N_Z/
(a~1) @2 (@-3) (a4)
ANy
\g - (R7) \( \(R7) \( Y
(a-5) (a-6) (a—7)
wherein m'is an integer 1 to 2;
R is hydrogen or C;y_qalkyl;
R is independently from each other hydrogen; halo; amino; hydroxy;
25 trifluoromethyl; Cy_galkyl; C;.4alky! substituted with hydroxy, .

hydroxycarbonyl, C_salkyloxycarbonyl, aminocarbonyl, mono- or
di(Cy_galkyl)aminocarbonyl, amino, or mono- or di(Cy_4alkyl)amino; phenyl;
aminocarbonyl; hydroxycarbonyl; €;4alkyloxycarbonyl; Cy_galkylearbonyl; or
Cy_4alkyloxyearbonylCy_salkylaminocarbonyl;
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or RZis benzimidazole, or benzimidazole substituted with one or two substituents
each independently selected from halo, triflnoromethyl, C;_zalkyl, hydroxy,
hydroxycarbonyl, or Cy_salkyloxycarbonyl;

R3 is a bivalent radical -CH,CHy- optionally substituted with halo or phenylmethyl;

or R3is a bivalent radical of formula

o
-1 NG G
“wherein said (b-1), (b-2), or (b-3) optionally can be substituted with one, two or
three substituents each independently selected from halo, hydroxy, Cy_galkyl,
Cj.galkyloxy, nitro, amino,_'cyanb, trifluoromethyl, phenyl, or phenyl substituted
with one or two subsitutents each independently selected from halo, hydroxy,
cyano, Cy_gatkyl, Cy.alkyloxy, nitro, cyano, and trifluoromethyl;
aryl is phenyl, or phenyl substituted with amino, nitro or hydroxycarbonyl.

A compound as claimed in claim 1 wherein n is 0 and R3 is a radical of formula
(b-1) optionally substituted with halo or methoxy.

. A compound as claimed in claim 1 wherein n is 0, R3 is a radical of formula (B—l)

optionally substituted with halo or methoxy, and X represents -CHy- or -CH,CH,-.

. A compound according to any of the preceding claims wherein (a-2), (a-4), (a-6), or

(a-7).

A compound according to any of the preceding claims wherein R1is
Cygalkylearbonyl, aminoC;_galkylcarbony! or an amino acid.

A pharmaceutical composition comprising a pharmaceutically acceptable carrief and
a therapentically active amount of 2 compound as claimed in any of claims 1 to 5.

. A process for preparing a pharmaceutical composition as claimed in claim 6 wherein

a therapeutically active amount of a compound as claimed in any of claims 1 to3is
intimately mixed with a pharmaceutically acceptable carrier.

. A compound as claimed in any of claims 1 to 5 for use as a medicine.
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9. A process for preparing a compound of formula (I) wherein
a) an intermediate of formula (II) is reacted with an intermediate of formula (II)
in a reaction-inert solvent and, optionally in the presence of a suitable base,
thereby yielding compounds of formula (I-a), defined as compounds of formula
5 (I) wherein R12 sepresents all R1 substituents other than C;_galkyl substituted
) with amino; or

—x
(CHy), )\ +  RAp e ([a)
< R, .
m
H
(L]
‘ 10 - ib) an intermediate of formula (II) is reacted with.an intermediate of formula (IV),

thereby yielding a compound of formula (I-a);

N |
(CHQ,,]\)\ + RP—OH —— (I2)
N Ry
4 . av)
[y
15 wherein in the above reaction schemes the radicals R1, R2, R3, and the integer n;

. are as defined iri claim 1;

c) or, compounds of formula (D are converted into each other following art-known.
transformation reactions; or if desired; a compound of formula (I) is converted
20 . into an acid addition salt, or conversely, an acid addition salt of a compound of
formula (I) is converted into a free base form with alkali; and, if desired, -
prepaiing stereachemically isoivetic forms thereof,

JP 2004-512365 A 2004.4.22
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=== (54) Title: TRIPIPTIDYT, PEPTIDAST INHIBITORS

-

CHp S O

~

=2

®-1 (-2 ®-3)

mono- and di(Ch.galkyDaminoC, galkylcarbonyl; aminocarbonyl subsiituied with aryl; CygalkylcarbonyloxyCy.alkylearbony]
€ galkyloxycarbonylaminoCsalkylcarbonyl wherein the amino group is optionally substituted with €, alkyl; an amino acid;

(57) Abstract:  The present invention
is concerned with novel compounds off
formula (1) which are inhibitors of a
membrane tripeptidy] peptidase respon-
sible [or the ina lion o endogenous
neuropeptides such as  cholecystokinis
(CCKs). The invention [urther relates o
methods for preparing such compounds,
pharmaceutical compositions comprising
said compounds as well as the use as a
medicine of said compounds. (Ty wherein
n is an integer (0) or (1% X represents
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TRIPEPTIDYL PEPTIDASE INHIBITORS

The present invention is concerned with novel compounds of formula (I) which are
inhibitors of a membrane tripeptidyl peptidase responsible for the inactivation of
endogenous neuropeptides such as cholecystokinins (CCKs). The invention further
relates to methods for preparing such compounds, pharmaceutical compositions
comprising said compounds as well as the use as a medicine of said compounds.

Cholecystokinins (CCKs) are a family of hormonal and neuronal peptides which exert
pleiotropic biological effects in the gut and brain. The actions of CCK are mediated by
CCK, and CCKp receptors. CCK is known to have a physiological role in the control
of food intake, which is enhanced by CCK, agonists (Smith G.P. et al., J. Ann. N.Y.
Acad. Sci., 713, 236-241 (1994)), and the control of anxiety, which is decreased by
CCKp, antagonists (Woodruff G. et al., Rev. Pharmac., 31, 469-501 (1991)).

Tripeptidyl peptidase I (TPP I) is a CCK inactivating peptidase. TPP ILis found in
neurons responding to cholecystokinin as well as in non-neuronal cells. TPP I is
considered to be a neuropeptidase responsible for CCK-8 inactivation (Rose C. et al.,
Nature, 380, 403-409, (1996)).

TPP II could be involved in CCK-8 inactivation in the gastrointestinal tract.
Exogenous CCK reduces food intake and elicits other behavioural concomitants of
satiation. Food intake is increased by systemic administration of CCK, receptor
agonists (Smith G.P. et al., J. Ann. N.Y. Acad. Sci., 713, 236-241 (1994)). Endogenous
CCK-controlling food intake seems to be of neuronal rather than hormonal origin and
acts upon peripheral CCK, receptors on vagal afferent fibres (Smith G.P. et al., Am. J.
Physiol., 249, R638-R641 (1985)).

Inhibitors of TPP I are useful tools in investigating the functions of CCK netrons and
may be useful drugs for the treatment of disorders such as over-eating, obesity,
problems with gastrointestinal motility and psychotic syndromes.

WO0-96/35805, published 14 November 1996, discloses inhibitors of a membrane
tripeptidylpeptidase responsible for the inactivation of endogenous neuropeptides useful
in treatment of gastrointestinal and mental disorders. W0-99/33801, published 8 July
1999, discloses CCK-inactivating tripeptidyl peptidase (TPP II) inhibiting compounds
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useful in the treatment of eating disorders, obesity, psychotic syndromes and associated
psychiatric disorders.

The compounds of the present invention differ from the cited art-known compounds
structurally, by the nature of the R? substituent.

The present invention concerns compounds of formula (I)

N
(CHy), )\R o,
% 2

|
R!

a stereochemically isomeric form thereof, or a pharmaceutically acceptable addition sait
thereof, wherein

n  isaninteger O or 1;

X represents O; S; or -(CRAR5) ;- wherein m is an integer 1 or 2; R% and RS are each
independently from each other hydrogen or C_4alkyl;

is Cy_galkylcarbonyl optionally substituted with hydroxy; Cy_galkyloxycarbonyl;
aminoCj_galkylcarbonyl wherein the Cy_galky! group is optionally substituted with
C3.gcycloalkyl; mono- and di(Cy_4alkyl)aminoC_galkylcarbonyl; aminocarbonyl
substituted with aryl; Cy_galkylcarbonyloxyCy_galkylcarbonyl;
C.galkyloxycarbonylaminoC_galkylcarbonyl wherein the amino group is
optionally substituted with Cy_galkyl; an amino acid residue bound via the carbonyl
group; Cy_galky! substituted with amino; or arylcarbonyl;

R? is a 5-membered heterocycle selected from

6 6 6 6
A U
AY ®’
\ >\(R7)m' \g——‘?\(ﬂ)m- \(—ﬁ\Wh'\«N—?r/

R

1) (a-2) (a-3) (a-4)

N N. N 7
\g—?\aﬂ)ml \(;_17\ (R7)mv \g_y/lt

(a-5) (a-6) @7)

wherein m'is an integer 1 to 2;

R6 is hydrogen or €;_galkyl;

R7 is independently from each other hydrogen; halo; amino; hydroxy;
trifluoromethyl; Cy_galkyl; Cy_galkyl substituted with hydroxy,
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hydroxycarbonyl, C;_galkyloxycarbonyl, aminocarbonyl, mono- or
di(Cy_salkyl)aminocarbonyl, amino, or mono- or di(Cy_4alkyl)amino; phenyl;
aminocarbonyl; hydroxycarbonyl; C;_salkyloxycarbonyl; Cq_salkylcarbonyl; or
Cj_4alkyloxycarbonylCy_4alkylaminocarbonyl;

orR?  is benzimidazole, or benzimidazole substituted with one or two substituents
each independently selected from halo, trifluoromethyl, Cy_4alkyl, hydroxy,
hydroxycarbonyl, or Cy_galkyloxycarbonyl;

R3 is a bivalent radical ~CH,CHy- optionally substituted with halo or phenyimethyl;

or R3 is a bivalent radical of formula

cCooC

®-D ®-2) (b-3)

wherein said (b-1), (b-2}, or (b-3) optionally can be substituted with one, two
or three substituents each independently selected from halo, hydroxy,
C1.galkyl, C1-galkyloxy, nitro, amino, cyano, trifluoromethyl, phenyl,
or phenyl substituted with one or two subsitutents each independently
selected from halo, hydroxy, cyano, C)_galkyl, C1.galkyloxy, nitro,
cyano, and trifluoromethyl;

aryl is phenyl, or phenyl substituted with amino, nitro or hydroxycarbonyl.

mm@m

The term "amino acid residues" as used herein are the glycine, alanine, valine, leucine,
isoleucine, methionine, proline, phenylalanine, tryptophan, serine, threonine, cysieine,
tyrosine, asparagine, glutamine, aspartic acid, esters of aspartic acid, glutamic acid,
esters of glutamic acid, lysine, arginine, and histidine amino acid radicals which are
bound via their carbony! group to the nitrogen atom of the rest of the molecule and
which can bevgenerally represented by "R-CH(NH,)-CO-". '

As used in the foregoing definitions halo is generic to fluoro, chloro, bromo and iodo;
C1.4alkyl defines straight and branched chain saturated hydrocarbon radicals having
from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl, butyl, 1-methyl-
ethyl, 2-methylpropy! and the like; Cj.galkyl is meant to include Cy.4alkyl and the
higher homologues thereof having 5 or 6 carbon atoms, such as, for example, 2-methyl-
butyl, pentyl, hexyl and the like; C3.¢cycloalkyl is generic to cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl; C3_galkenyl defines straight and branched chain
unsaturated hydrocarbon radicals having from 3 to 6 carbon atoms, such as propenyl,
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butenyl, pentenyl or hexenyl; Cj-palkanediyl defines methylene or 1,2-ethanediyl;
C.salkanediyl defines bivalent straight or branched chain hydrocarbon radicals
containing from 1 to 5 carbon atoms such as, for example, methylene, 1,2-ethanediyl,
1,3-propanediyl, 1,4-butanediyl, 1,5-pentanediyl, and the branched isomers thereof;
Ci-alkanediyl includes Cj.salkanediyl and the higher homologues thereof having 6
carbon atoms such as, for example, 1,6-hexanediy! and the like. The term "CO" refers
to a carbonyl group.

The term “stereochemically isomeric forms” as used hereinbefore defines all the
possible isomeric forms which the compounds of formula (I} may possess. Unless
otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in particular,
stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic
(partially) saturated radicals may have either the cis- or trans-configuration.
Compounds encompassing double bonds can have an E or Z-stereochemistry at said
double bond. Stereochemically isomeric forms of the compounds of formula (I) are
obviously intended to be embraced within the scope of this invention.

The pharmaceutically acceptable addition salts as mentioned hereinabove include
pharmaceutically acceptable acid addition salts and are meant to comprise the
therapeutically active non-toxic acid addition salt forms which the compounds of
formula (I) are able to form. The pharmaceutically accepiable acid addition salts can
conveniently be obtained by treating the base form with such appropriate acid.
Appropriate acids comprise, for example, inorganic acids such as hydrohalic acids, e.g.
hydrochloric or hydrobromic acid, sulfuric, nitric, phosphoric and the like acids; or
organic acids such as, for example, acetic, propanoic, hydroxyacetic, lactic, pyruvic,
oxalic (i.e. ethanedioic), malonic, succinic (i.e. butanedioic acid), maleic, fumaric,
malic, tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic,
p-toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, pamoic and the like acids.

‘Where the compounds of the invention carry an acidic moiety, suitable
pharmaceutically acceptable base addition salts are possible which include alkali metal
salts, e.g., sodium or potassium salts; alkaline earth metal salts, e.g., calcium or
magnesium salts; and base addition salts formed with suitable organic ligands, e.g.,
primary, secondary, tertiary or quaternary ammonium salts, such as morpholinyl,
tert-butylamino, and the like.
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Conversely said salt forms can be converted by treatment with an appropriate base into
the free base form.

The term addition salt as used hereinabove also comprises the solvates which the
compounds of formula (I) as well as the salts thereof, are able to form. Such solvates
are for example hydrates, alcoholates and the like.

Interesting compounds are those compounds of formula (T) wherein one or more of the

following restrictions apply :

a) nis0;

b) R3is aradical of formula (b-1) optionally substituted with halo or methoxy;

¢) Xrepresents -CH,- or -CH,CHj-;

d) R? is a radical of formula (a-2) wherein RS is hydrogen;

€) R?is a radical of formula (a-2), (a-4), (a-6), or (a-7);

f) R2 is benzimidazole optionally substituted with methyl, hydroxy, halo,
trifluoromethyl, methyloxycarbonyl, or hydroxycarbony};

2) Rlis Cy_galkylcarbonyl, aminoCy_galkylcarbonyl or an amino acid.

Particular compounds are those compounds of formula (I) wherein n is 0 and R3is a
radical of formula (b-1) optionally substituted with halo or methoxy.

Preferred compounds are those compounds of formula (I) wherein n is 0, R3 is a radical
of formula (b-1) optionally substituted with halo or methoxy, and X represents -CHy-.

Other preferred compounds are those compounds of formula () wherein nis 0, R3 is a
radical of formula (b-1) optionally substituted with halo or methoxy, and X represents
-CHoCHp-.

Still other preferred compounds are those compounds of formula (I) wherein R1 is
C;.¢alkylcarbonyl, aminoC_galkylcarbonyl or an amino acid.

Compounds of formula (I-a), defined as compounds of formula (I) wherein R12
represents all RI substituents other than Cj.4alkyl substituted with amino, can be
prepared by reacting an intermediate of formula (IT) with an intermediate of formula
(III) in the presence of 4-methyl-morpholine, in a reaction-inert solvent such as, e.g.
dichloromethane of chloroform. Stirring may enhance the rate of the reaction. The
reaction may conveniently be carried out at a temperature ranging between room
temperature and the reflux temperature of the reaction mixture and, if desired, the
reaction may be carried out in an autoclave at an increased pressure. Optionally said
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reaction is followed by an acid hydrolysis step to remove acid labile protecting groups,
such as a zerr-butyloxycarbonyl.

¥
(CHy), R, + Rie—F ———  (-a)
E (m
a

Alternatively, compounds of formula (I-a) can also be prepared by reacting an
intermediate of formula (I) with an intermediate of formula (IV) in the presence of an
appropriate activating agent, such as e.g. isobutyl chloroformate, in a reaction-inert
solvent such as, e.g. dichloromethane, in the presence of a suitable base such as, e.g.
triethylamine. Optionally said reaction is followed by an acid hydrolysis step to remove
acid labile protecting groups, such as a fert-butyloxycarbonyl.

R¥—x
(CEo) Re + RP—O0H —— (a)
E avy
[y}

Compounds of formula (I-b), defined as compounds of formula () wherein R!
represents Cq_galkyl substituted with amino, can conveniently be prepared by
submitting the corresponding starting compounds (I-b’) wherein R! represents
aminoCy_salkylcarbonyl to an appropriate reduction reaction. Appropriate reduction
reactions can be e.g. treatment with borane-tetahydrofuran complex.

By e
(Clen l\)\Rz (CHzZn )\Rz
o -
Cy-salkylamino
ab) @b)

Compounds of formula (I-c), defined as compounds of formula (I) wherein R2
represents a radical (a-2) wherein RS is hydrogen and R is located at the 3-position of
the imidazole moiety, can be prepared by reacting an intermediate of formula (V) with
an intermediate of formula (VI) in the presents of potassium acetate in a suitable
solvent such as methanol.

JP 2004-512365 A 2004.4.22



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

30

35

(104)

WO 02/036116 PCT/EP01/12388
-
RIS_X o R/S___X II_I

7
0. CH, N R

(CHQ,N )\M N HZN\)I\R., — ZbN )\"/ |

! g

\2 (VD) I

The compounds of formula (I) may further be prepared by converting compounds of
formula (I} into each other according to art-known group transformation reactions.

The starting materials and some of the intermediates, such as e.g. intermediates of
formula (IIT), (IV) and (VI), are known compounds and are commercially available or
may be prepared according to conventional reaction procedures generally known in the
art.

Compounds of formula (I) and some of the intermediates may have one or more
stereogenic centers in their structure, present in a R or a S configuration, such as, e.g.
the carbon atom bearing the R2 substituent.

Following CAS nomenclature conventions, when two stereogenic centers of known
absolute configuration are present in a molecule, an R or § descriptor is assigned (based
on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered chiral center, the
reference center. The configuration of the second stereogenic center is indicated using
relative descriptors [R*,R* ] or [R* 8*], where R* is always specified as the reference
center and [R* R*] indicates centers with the same chirality and [R*,$*] indicates
centers of unlike chirality. For example, if the lowest-numbered chiral center in the
molecule has an § configuration and the second center is R, the stereo descriptor would
be specified as S-[R*,5*].

The compounds of formula (I) as prepared in the hereinabove described processes may
be synthesized in the form of racemic mixtures of enantiomers which can be separated
from one another following art-known resolution procedures. The racemic compounds
of formula (I) may be converted into the corresponding diastereomeric salt forms by
reaction with a suitable chiral acid. Said diastereomeric salt forms are subsequently
separated, for example, by selective or fractional crystallization and the enantiomers are
liberated therefrom by atkali. An alternative manner of separating the enantiomeric
forms of the compounds of formula (I) involves liquid chromatography using a chiral
stationary phase. Said pure stereochemically isomeric forms may also be derived from
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the corresponding pure stereochemically isomeric forms of the appropriate starting
materials, provided that the reaction occurs stereospecifically. Preferably if a specific
stereoisomer is desired, said compound will be synthesized by stereospecific methods
of preparation. These methods will advantageously employ enantiomerically pure
starting materials.

The compounds of formula (T), the pharmaceutically acceptable salts and sterecisomeric
forms thereof are inhibitors of a membrane tripeptidyl peptidase responsible for the
inactivation of endogenous neuropeptides such as cholecystokinis (CCKs) as evidenced
in pharmacological example C-1.

In view of their TPP Il inhibiting properties the compounds of the present invention are
useful in treatment of conditions or disorders associated with TPP 1T activity such as,
e.g. eating disorders, obesity, psychotic syndromes and associated psychiatric disorders.

In view of the utility of the compounds of formula (D), it follows that the present
invention also provides a method of treating warm-blooded animals, including humans,
(generally called herein patients) suffering from eating disorders, obesity, psychotic
syndromes and associated psychiatric disorders Consequently a method of treatment is
provided for inhibiting the activity of TPP IT and/or relieving patients suffering from
conditions, such as, for example, eating disorders, obesity, psychotic syndromes and
associated psychiatric disorders.

Hence, the use of a compound of formula (1) as medicine is provided acting as an
inhibitor of the CCK-inactivating peptidase tripeptidyl peptidase (TPP II) and/or for the
treatment of eating disorders, especially obesity and/or for the treatment of psychotic
syndromes and associated psychiatric disorders, which comprises a therepautically
effective amount of a compound of formula (I). Also provided is the use of a
compound of formuta (I) for the manufacture of a medicine for inhibiting the activity of
TPP I and/or treating eating disorders, obesity, psychotic syndromes and associated
psychiatric disorders. Both prophylactic and therapeutic treatment are envisaged.

It is believed that some of the compounds of the present invention, in particular
compounds (153) to (181), may also have opioid activity such as delta-opioid (5),
mu-opioid (W) and/or kappa-opioid (k) activity. Opioid activity can be measured using
the assays as described in pharmacological examples C.2 and C.3.
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To prepare the pharmaceutical compositions of this invention, an effective amount of
the particular compound, in base or acid addition salt form, as the active ingredient is
combined in intimate admixture with a pharmaceutically acceptable carrier, which
carrier may take a wide variety of forms depending on the form of preparation desired
for administration. These pharmaceutical compositions are desirably in unitary dosage
form suitable, preferably, for administration orally, rectally or by parenteral injection.
For example, in prepating the compositions in oral dosage form, any of the usual
pharmaceutical media may be employed, such as, for example, water, glycols, oils,
alcohols and the like in the case of oral liquid preparations such as suspensions, syrups,
elixirs and solutions; or solid carriers such as starches, sugars, kaolin, lubricants,
binders, disintegrating agents and the like in the case of powders, pills, capsules and
tablets. Because of their ease in administration, tablets and capsules represent the most
advantageous oral dosage unit form, in which case solid pharmaceutical carriers are
obviously employed. Por parenteral compositions, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example, to aid
solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture of saline and
glucose solution. Injectable suspensions may also be prepared in which case appropriate
liquid carriers, suspending agents and the like may be employed. In the compositions
suitable for percutaneous administration, the carrier optionally comprises a penetration
enhancing agent and/or a suitable wetting agent, optionally combined with suitable
additives of any nature in minor proportions, which additives do not cause a significant
deleterious effect to the skin. Said additives may facilitate the administration to the skin
and/or may be helpful for preparing the desired compositions. These compositions may
be administered in vatious ways, e.g., as a transdermal patch, as a spot-on, as an
ointment. Acid addition salts of (I) due to their increased water solubility over the
corresponding base form, are obviously more suitable in the preparation of aqueous
compositions.

It is especially advantageous to formulate the aforementioned pharmacentical
compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermined quantity
of active ingredient calculated to produce the desired therapeutic effect in association
with the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and
segregated multiples thereof.
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For oral administration, the pharmaceutical compositions may take the form of solid
dose forms, for example, tablets (both swallowable-only and chewable forms), capsules
or gelcaps, prepared by conventional means with pharmaceutically acceptable
excipients such as binding agents (e.g. pregelatinised maize starch,
polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g. lactose,
microcrystalline cellulose or calcium phosphate); lubricants e.g. magnesium stearate,
talc or silica); disintegrants (e.g. potato starch or sodium starch glycollate); or wetting
agents (e.g. sodium lauryl sulphate). The tablets may be coated by methods well known
in the art.

Liquid preparations for oral administration may take the form of, for example,
solutions, syrups or suspensions, or they may be presented as a dry product for
constitution with water or other suitable vehicle before use. Such liquid preparations
may be prepared by conventional means, optionally with pha.rmaceuticall‘;l acceptable
additives such as suspending agents (e.g. sorbitol syrup, methylcellulose, hydroxy-
propyl methylcellulose or hydrogenated edible fats); emulsifying agents (e.g. lecithin or
acacia); non-aqueous vehicles (e.g. almond oil, oily esters or ethyl alcohol); and
preservatives (e.g. methyl or propyl p-hydroxybenzoates or sorbic acid).

Pharmaceutically acceptable sweeteners comprise preferably at least one intense
sweetener such as saccharin, sodium or calcium saccharin, aspartame, acesulfame
potassium, sodium cyclamate, alitame, a dihydrochalcone sweetener, monellin,
stevioside or sucralose (4,1',6"-trichloro-4,1',6-trideoxygalactosucrose), preferably
saccharin, sodium or calcium saccharin, and optionally a bulk sweetener such as
sorbitol, mannitol, fructose, sucrose, maltose, isomalt, glucose, hydrogenated glucose
syrup, xylitol, caramel or honey.

Intense sweeteners are conveniently employed in low concentrations. For example, in
the case of sodium saccharin, the concentration may range from 0.04% to 0.1% (w/v)
based on the total volume of the final formulation, and preferably is about 0.06% in the
low-dosage formulations and about 0.08% in the high-dosage ones. The bulk sweetener
can effectively be used in larger quantities ranging from about 10% to about 35%,
preferably from about 10% to 15% (w/v).

The pharmaceutically acceptable flavours which can mask the bitter tasting ingredients
in the low-dosage formulations are preferably fruit flavours such as cherry, raspberry,
black currant or strawberry flavour. A combination of two flavours may yield very
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good resulis. In the high-dosage formulations stronger flavours may be required such
as Caramel Chocolate flavour, Mint Cool flavour, Fantasy flavour and the like
pharmaceutically acceptable strong flavours. Bach flavour may be present in the final
composition in a concentration ranging from 0.05% to 1% (w/v). Combinations of said
strong flavours are advantageously used. Preferably a flavour is used that does not
undergo any change or loss of taste and colour under the acidic conditions of the

formulation.

The compounds of the invention may also be formulated as depot preparations. Such
long acting formulations may be administered by implantation (for example
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for example,
the compounds may be formulated with suitable polymeric or hydrophobic materials
(for example as an emulsion in an acceptable oil) or ion exchange resins, or as sparingly
soluble derivatives, for example as a sparingly soluble salt.

The compounds of the invention may be formulated for parenteral administration by
injection, conveniently intravenous, intramuscular or subcutaneous injection, for
example by bolus injection or continuous intravenous infusion. Formulations for
injection may be presented in unit dosage form e.g. in ampoules or in multidose
containers, with an added preservative. The compositions may take such forms as
suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain
formulatory agents such as isotonizing, suspending, stabilising and/or dispersing agents.
Alternatively, the active ingredient may be in powder form for constitution with a
suitable vehicle, e.g. sterile pyrogen-free water before use.

The compounds of the invention may also be formulated in rectal compositions such as
suppositories or retention enermas, e.g. containing conventional suppository bases such
as cocoa butter or other glycerides.

For intranasal administration the compounds of the invention may be used, for
example, as a liquid spray, as a powder or in the form of drops.

Experimental part
In the procedures described hereinafter the following abbreviations were used : "ACN"

stands for acetonitrile; "THF", which stands for tetrahydrofuran; "DCM" stands for
dichloromethane; and “MIK" stands for methyl isobutyl ketone.
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For some chemicals the chemical formula was used, e.g. CHoCl, for dichloromethane,
CH30H for methanol, NH3 for ammonia, HCI for hydrochloric acid, NaOH for sodium
hydroxide, NaHCOj3 for sodium hydrogen carbonate, and NayCO3 sodium carbonate.

In those cases the stereochemically isomeric form which was first isolated is designated
as “A” and the second as “B”, without further reference to the actnal stereochemical
configuration.

Preparative liquid chromatography was performed on a semi-preparative HPLC unit
using a YMC ODS-A column (30 x 100 mm, 5 micron, temperature : ambient, flow
rate : 35 mL/min, mobile phase : a) 10/90 acetonitrile/ water with 0.1% triftuoroacetic
acid, b) 90/10 acetonitrile/ water with 0.1% trifluoroacetic acid, gradient : linear
gradient from A to B over 9 minutes, UV detection at 254 nm.

A. Preparation of the intermediates

Example‘A‘l

a) 2,3-Dihydroxy-1H-indole-2-carboxamide (0.030 mol) was suspended in
trichloromethane (400 ml). The mixture was cooled to 0°C. Triethylamine (0.045 mol)
was added. Acetyl chloride (0.045 mol) was added over 2 minutes. After 30 minutes,
TLC showed the reaction was incomplete. While the flask was still cool, more
Triethylamine (6.26 ml) was added, followed 15 minutes later with more acetyl
chloride (3.21 ml). TLC showed the reaction was still incomplete. The reaction was
continued to allow to stir, cooled to 0°C, and more triethylamine (6.26 ml) was added.
Over 2 minutes, more acetyl chloride (3.21 ml) was added neat. TLC showed 80%
completion after 60 minutes, and no progress after 30 more minutes. A third portion of
acetyl chloride and triethylamine was added. After an additional 15 minutes, ice cold
water (200 ml) was added. The mixture was stirred for 10 minutes, filtered, and rinsed
with water (3 x 100 ml) and trichloromethane (2 x 75 ml). The sample was allowed to
dry overnight, yielding 4.71 g of (S)-1-acetyl-2,3-dihydro-1H-indole-2-carboxamide
(intermediate 1, mp. >260°C).

b) Intermediate (1) (0.02022 mol) was suspended in DCM (175 ml). The mixture was
cooled to 0°C. Triethylamine (0.06066 mol) was added neat. Trichloroacetyl chloride
(0.03033 mol) in DCM (20 ml) was added dropwise over 20 minutes. After 2 hours, ice
water (200 ml) was added, the phases separated and the organic phase reextracted with
3 N'HCl and then with a saturated aqueous NaHCO; solution. The organic phase was
dried, filtered, and stripped to leave 4.61 g brown solid. The solid was triturated with
ice cold diethylether (30 ml), filtered, and rinsed with ice cold diethylether (twice),
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yielding 3.12g (83%) of (S)-1-acetyl-2,3-dihydro-1H-indole-2-carbonitrile
(intermediate 2, mp. 134-135°C).

¢) Intermediate (2) (0.0151 mol) was suspended in diethylether (200 ml). Ethanol
(0.0214 mol) was added, and the mixture was cooled to 0°C. HCI (gas) was bubbled in
for 45 minutes. The mixture was removed from the ice bath and stirred. After 20
minutes, a residue collected on the wall sides. The walls were scratched, and a white
solid precipitated out. After 1 hour the sample was filtered, rinsed with diethylether, air
dried quickly, yielding 3.99 g of (S)-ethyl I-acetyl-2,3-dihydro-1H-indole-2-
carboximidate monohydrochloride (intermediate 3).

In analogy, ethyl 1-acetyl-2,3-dihydro-1H-indole-2-carboximidate monohydrochloride
(intermediate 6) was prepared starting from 1-acetyl-2,3-dihydro-1H-indole-2-
carbonitrile.

Example A.2

a) 5-chloro-2,3-dihydroxy-1H-indole-2-carboxylic acid, methyl ester (0.00761 mole)
was dissolved in methanol (25 mi) and cooled to 0°C. NH; was bubbled in for 10
minutes. The flask was stoppered and allowed to warm to room temperature. The
mixture was stirred overnight. TLC showed the reaction was mostly complete. The
sample was concentrated to  1/3 volume, cooled, and filtered, rinsing resulting solid
with ice cold methanol (2 ml) and then dried ion the air, yielding 0.74 g of 5-chloro-
2,3-dihydro-1H-indole-2-carboxamide (intermediate 7, mp. 151-152°C).

b) Triethylamine (0.02080 mole) was added to intermediate (7) (0.09632 mole)
dissolved in trichloromethane (700 ml). The mixture was cooled to 5°C. Acetyl
chloride (0.2480 mole) was added over 2 minutes with stirring. After S minutes, a
precipitate formed. The ice bath was removed, and the container allowed to sit for
15 minutes. Jee water (250 ml) was added, and the mixture was stirred for 10 minutes.
The sample was filtered, rinsed with water and trichloromethane. The solid was
suspended in water (200 ml), and swirled for 10 minutes. Trichloromethane (200 ml)
was added and the mixture was stirred, then filtered and rinsed with water and
trichloromethane, and then dried to the air overnight, yielding 19.71 g of 1-acetyl-5-
chloro-2,3-dihydro-1H-indole-2-carboxamide (intermediate 8).

c) Triethylamine (0.41291 mole) was added to intermediate (8) (0.08258 mole)
suspended in dichloromethane (500 ml) at 0°C. Trichloroacetyl chloride (0.20645
mole) was added over 10 minutes. When the reaction appeared sluggish, an additional
portion of triethylamine (20 ml) and then more trichloroacetyl chloride (7.6 ml) were
added, and the mixture was stirred for 2 hours at low temperature. The ice bath was
removed, and the mixture was allowed to sit for 2 hours. This resulted in a darker
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colored reaction, which was re-cooled to 0°C. Ice cold water (150 ml) was slowly
added, and the mixture was stirred for 5 minutes. The layers were separated, and the
organic phase was washed (ice cold 3N HC, saturated NaHCO3), dried, filtered, and
concentrated . The residue was triturated in ice cold diethylether (40 ml). Filtration,
xinsing with ice cold diethylether (10 ml), yielding 15.13 g of 1-acetyl-5-chloro-2,3-
dihydro-1H-indole-2-carbonitrile (intermediate 9, mp. 140-142°C).

d) HCI (as a 2 M solution) was added slowly to intermediate (9) until gas evolution was
noted. Then stopped adding the prepared HCI (2N in diethylether), and suspended HCI
in diethylether (150 ml) and then ethanol (0.042 mole) was added. The mixture was
cooled to 0°C and HCI (gas) was added over an hour, with an oil precipitating out. The
reaction was diluted to 1 1 with diethylether. More oil precipitates, and no solid formed
after sitting for 1 hour. The diethylether was decanted off. The residue was diluted
(diethylether, 500 ml). The solid begins to form, and the mixture was stirred for

2 hours. The sample was filtered, rinsing with diethylether. The sample was placed
under vacuum, yielding 6.41g of ethyl 1-acetyl-5-chloro-2,3-dihydro-1H-indole-2-
carboximidate monohydrochloride (intérmediate 10).

Example A.3
a) Bis (1,1-dimethylethyl)ester dicarbonic acid (0.07615 mol) in DCM (50 ml) was

added over 5 minutes to 2,3-dihydro-1H-indole-2-methanol (0.07615 mol) in DCM
(150 mi) at 0°C. The mixture was allowed to warm to room temperature and stirred
overnight. The mixture was concentrated under reduced pressure and submitted to a
Kogel Rohr distillation, yielding 11.98 g of 1,1-dimethylethyl 2,3-dihydro-2-
(hydroxymethyl)-1H-indole-1-carboxylate (intermediate 11).

b) Dess-Martin Reagent (0.011 mol) was added neat over 1 minutes to intermediate
(11) (0.010 mol) dissolved in DCM (35 ml). After 15 minutes, the ice bath was
removed, and the mixture was allowed to warm to room temperature. More Dess-
Martin Reagent (0.33 g) was added, and the imixture was stirred for 30 minutes more.
The mixture was re-cooled to 0°C and treated slowly with a partial suspension/solution
of Na,S,03 (25 g) which had attempted to dissolve in a saturated aqueous NaHCO;
(100 ml) solution. After 10 minutes, the mixture was removed from ice, and the layers
were separated. More DCM was added, and the mixture was filtered. The organic was
separated from the filtrate, and the combined organic phases were dried, filtered,
concentrated and purified through flash column chromatography (eluent : 10% ethyl
acetate: hexane, dissolving the sample in 3:1 ethyl acetate: hexane (5 ml)), yielding 1,1-
dimethylethyl 2-formyl-2,3-dihydro-1#-indole-1-carboxylate (intermediate 12, mp. 85-
87°C).
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Example A4

A solution of 1-acetyl-2,3-dihydro-1H-indole-2-carbonitrile (0.00988 mol) and
Triethylamine (0.0197 mel) in pyridine (50 ml) was treated with hydrogen sulfide (gas)
at room tempetature via a bubbler for 2 hours and the resultant saturated reaction
mixture was closed and allowed to set for 16 hours. The reaction mixture was poured
into 200 ml of an ice water slurry. A voluminous precipitate formed. The mixture was
recooled in an ice bath and the precipitate was collected by suction filtration, washed
with cold water, and air dried, yielding 1.62 g of 1-acetyl-2,3-dihydro-1H-indole-2-
carbothioamide (intermediate 13, mp. 194-195°C).

Example A.5

1-acetyl-2,3-dihydro-1H-indole-2-carbonitrile (0.0132 mole) was treated with water
(54 ml) and the resulting suspension was treated sequentially with Na;COs (0.00726
mole) and NH,OH.HC1 0.0145 mole). The mixture was treated with ethanol (26 ml)
and heated to 80-90°C. Upon achieving reaction temperature, the mixture was still a
suspension. Added another 26 ml of ethanol which afforded a clear solution. The
reaction was heated for 2.5 hours and cooled to room temperature with stirring, A
voluminous precipitate formed which was collected by suction filtration, washed with
cold distilled water, and air dried, yielding2.23 g of 1-acetyl-2,3-dihydro-N"-hydroxy-
1H-indole-2-carboximidamide (intermediate 14, mp. 204-205°C).

Example A6

1-acetyl-2-(4-ethyl-1H-imidazol-2-y1)-2,3-dihydro-1H-indole (0.0035 mol) and HCI,
6N (50 ml) were combined under nitrogen atmosphere. The reaction mixture was
heated immediately and the heating was continued for 3.5 hours. The mixture was
allowed to cool to room temperature, then extracted with diethylether (2 x 75 ml),
-cooled to 0°C, alkalized (with cooled 3 N NaOH), then extracted with chloroform (3 x
60 ml). The combined organic layers were dried, filtered and the solvent was
evaporated, yielding 0.79 g of 2-(4-ethyl-1H-imidazol-2-y1)-2,3-dihydro-1H-indole
(intermediate 15).

Example A.7

a) To a suspension of 5-fluoro-1H-indole-2-carboxylic acid, ethyl ester (0.121 mole) in
methanol (600 ml) was added Mg (0.36 mole). The mixture was in a 3-neck round
bottom flask under argon at room temperature. The temperature of the reaction was
monitored closely. After about 10 minutes, the mixture began to bubble, slowly at first
and then more vigorously. The reaction temperature was maintained between 15 and
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25°C with intermittent applications of an ice bath. After 30 minutes, the bubbling had
slowed. The mixture was allowed to stir at room temperature for three days. The
mixture was partitioned between 600 ml of chloroform and 500 ml of saturated NH,Cl1
solution. The organic layer was dried over MgSO; and concentrated to a brown oil. The
oil was dissolved in ether and extracted with 3N HC1. The aqueous layer was washed
with ether, basified with 3N NaOH, and extracted with chloroform. The extract was
dried over MgSO4 and concentrated, yielding 13.91 g of methyl 5-fluoro-2,3-dihydso-
1H-indole-2-carboxylate (intermediate 16).

b) To 2M NH; in methanol (0.6 mot), cooled in an ice bath under Ar, was added
intermediate (16) (0.0574 mol) dissolved in methanol (150 ml). The mixture was
allowed to warm to room temperature and stir under argon for 6 hours. The reaction
was concentrated to 150 mi and filtered. The solid was rinsed with a small amount of
cold methanol and allowed to dry, yielding 2.33 g of 5-fluoro-2,3-dihydro-1H-indole-2-
carboxamide (intermediate 17, mp. 197-199°C).

c) To a mixture of intermediate (17) (0.0094 mole) in DCM (30 mi), cooled in an ice
bath under argon, was added triethylamine (0.031 mole) followed by acetyl chloride
(0.031 mole). The resulting mixture was allowed to retum to room temperature. After
stirring for 6 hours, the mixture was cooled in an ice bath and 50 ml of water was
added. The mixture was allowed to stir about 20 minutes, was filtered and the solid was
allowed to dry to obtain 1.58 g of 1-acetyl-5-fluoro-2,3-dihydro-1H-indole-2-
carboxamide (intermediate 18, mp. 232-235°C).

d) To a suspension of intermediate (18) (0.0076 mole) in DCM (30 ml), cooled in an
ice bath under argon, was added triethylamine (0.0228 mole) followed by
trichloroacetyl chloride (0.0115 mole). The mixture was allowed to warm to room
temperature and stir for 2 hours. The mixture was washed with water, 2N HCl, and
saturated NaHCOs. The organic layer was dried and concentrated. The concentrate was
triturated in.ether and purified on silica gel column, eluting with 50% ethyl acetate in
hexane. The desired fractions were combined and concentrated. The residue was
triturated in ether and the solid collected by filtration and allowed to dry, yielding 0.30g
of 1-acetyl-5-fluoro-2,3-dihydro-1H-indole-2-carbonitrile (intermediate 19, mp. 93-
95°C).

¢) A solution of intermediate (19) (0.004 mole) and HC)/diethylether (60 mL) was
cooled in an ice bath under argon. Ethanol (0.0075 mole) was added. HCI was bubbled
into the solution for 50 minutes until the mixture became homogeneous. The mixture
was allowed to slowly warm to room temperature and stit for 4 hours. The ether was
decanted off and dissolved in methanol. The methanol solution was concentrated in
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vacuum and the residue was used as is for the next step, yielding ethyl 1-acetyl-5-
fluoro-2,3-dihydro-1H-indole-2-carboximidate monohydrochloride (intermediate 20).

Example A8

a) 2,3-dihydro-5-methoxy-1H-indole-2-carboxylic acid methyl ester (0.084 mole) and
2M NH; in methanol (500 ml) were combined and stirred at room temperature under
argon over the weekend. The solution was concentrated to 100 ml, cooled in an ice
‘bath, and filtered. The solid was rinsed with a small amount of cold methanol and
dried.The residue was triturated in methanol/ACN and filtered, yielding 4.56 g of 2,3-
dihydro-5-methoxy-1H-indole-2-carboxamide (intermediate 21, mp. 228-229°C).

b) Triethylamine (0.0106 mole) then acetyl chloride (0.0106 mole) were added to a
solution of intermediate (21) (0.0032 mole) in DCM (40 ml) cooled in an ice bath under
argon. The mixture was allowed to slowly warm to room temperature and stir
overnight. The mixture was-cooled in an ice bath and ice cold water (30 ml) was added.
After stirring for 10 minutes, the mixture was filiered, and the solid was allowed to dry
overnight. The residue was suspended in 50 ml water. The suspension was allowed to
stir for 30 minutes, filtered, and dried overnight, yielding 0.40 g of 1-acetyl-2,3-
dihydro-5-methoxy-1H-indole-2-carboxamide (intermediate 22, mp. 196-197°C).

) To a suspension of intermediate (22) (0.022 mole) in DCM (150 ml}, cooled in an ice
bath under argon, was added triethylamine (0.066 mole) then trichloroacetyl chloride
(0.033 mole). The mixture was allowed to slowly warmed to room temperature
overnight. The mixture was washed with water, 2N HCI, and saturated NaHCOj3. The
organic phase was dried, concentrated and triturated in ether and the solid collected,
yielding 1-acetyl-2,3-dihydro-5-methoxy-1H-indole-2-carbonitrile (intermediate 23,
mp. 108-110°C).

d) To a solution of intermediate (23) (0.0154 mole) and ethanol (0.0231 mole) in 1M
HCV/diethylether (200 ml), cooled in an ice bath was bubbled HCI (gas) for 60 minutes.
The ice bath was maintained for 45 minutes, and the mixture was concentrated at room
temperature under vacuum to 200 ml of an oily precipitate. The residue was triturated
to a brown solid that became an oil after decanting off the diethylether. The residue was
washed with diethylether twice, dissolved in methanol, and used without further
purification for further synthesis, yielding ethyl 1-acetyl-2,3-dihydro-5-methoxy-1H-
indole-2-carboximidate monohydrochloride (intermediate 24).

Example A.9
(S)-2-(Tert-butoxycarbonylamino)butyrie acid (0.010 mol) dissolved in DCM (25 ml)
was placed in a cooling bath at -10 °C. Pyridine (0.010 mol) was added, followed by
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2,4,6-trifluoro-1,3,5-triazine (0.0345 mol). The mixture was stirred under nitrogen.
After one hour, ice cold water (75 ml) was added. More DCM (45 ml) was added, and:
the mixture was shaken. The organic phase was separated, washed with ice cold water
again (100 mi), then the organic phase dried, filtered, and concentrated to yield 2.29g of
(S)-1,1-dimethylethyl [1-(fluorocarbonyl)propyl]-carbamate (intermediate 25).

Example A.10

Compound (8) (0.00170 mol) was dissolved in HCI, 6N (20 ml), and immediately
warmed in an oil bath at 100°C under nitrogen for 200 minutes. The heat was turned
off, and the sample was cooled to 0°C. 3 N NaOH (35 ml) was slowly added.
Basification was completed with saturated NaHCO3. The sample was extracted with
chloroform. The combined organic phases were dried, filtered, and the resulting
solution was used without further purification in further synthesis, yielding (8)-2,3-
dihydro-2-(4-propyl-1H-imidazol-2-yl)-1H-indole (intermediate 5).

Example A.11
A mixture of intermediate (13) (0.00844 mol) in ethanol (180 ml) was treated with

1-bromo-2-butanone (0.0085 mol) in one portion and heated to reftux for 16 hours. The
reaction mixture was cooled to room temperature and extracted between ether and cold
1 M NaOH (aqueous). The organic fraction was dried over MgSO4 and concentrated in
vacuo to afford a dark solid which was subjected to silica gel flash column
chromatography (eluent 100% DCM to 97:3 DCM/ diethyl ether), yielding 0.91 g of
2-(4-ethyl-2-thiazolyl)-2,3-dihydro-1H-indole (intermediate 4).

Example A.12

butyl ester

3,4-Dihydro-1H-isoquinoline-2,3-dicarboxylic acid-2-tertbutyl ester (2.77 g, 10 mmol)
and 2-amino-1phenyl-ethanone (1.71 g, 10 mmol), and HOBT (1-hydroxybenzo-
triazole) (2.70 g, 20 mmol) were dissolved in dichloromethane (100 ml). The solution
was cooled to 0°C and then (4-dimethylamino-butyl)-ethyl-carbodiimide (2.29 g,

12 mmol) was added followed by NMM (N-methyl-morpholine) (1.31 g, 13 mmol).
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The reaction mixture was then warmed to room temperature. After 72 hours the
reaction mixture was extracted with water, and the organic phase extracted
consecutively with saturated NaHCOs, 2N citric acid and NaFHCOs, dried over MgSOs,
filtered and concentrated to yield the title product as a yellow foam. Liquid
chromatography (LC) indicated the compound was 86% pure (214 nm), and was used
without further purification.

Example A.12a

Dehydration of 3-(2-ox0-2-phenyl-ethylcarbamoyl)-3 4-dihydro-1H-isoquinoline-2-
carboxylic acid benzyl ester (prepared in a similar manner as 3-(2-0xo-2-phenyl-
ethylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert butyl ester of
Example A.12) with POCI; yields the following intermediate compound :

0.

"The CBZ group is readily removed from the resulting oxazole by treatment with
iodotrimethylsilane. The resulting nor-amine oxazole intermediate can be carried on to
compound 170 following similar procedures as described for its analogous imidazole

intermediates.

Example A.13
-(4-phenyl-1H-imidazol i i inoline-2-carboxylic acid tert-

butyl ester

The product prepared in Example A.12 above (3.55g, 9mmol), NH4OAc (ammonium
acetate) (20.8g, 270 mmol) and AcOH (acetic acid) (30 mL) were combined at room
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temperature and the reaction mixture was warmed on a steam bath for about 3 hours.
The reaction mixture was then cooled to room temperature and poured into an ice shurry
mix (400 g). To this mixture was added concentrated ammonium hydroxide (50 mL)
and ethyl ether. The layers were separated, and the aqueous phase washed with a
secand portion of ethyl ether. The organic phases were combined, dried over MgSQy,
filtered, and concentrated under reduced pressure to yield a brown foam. This sample
was putified by preparative HPLC to yield the purified title compound as a white
powder. LC indicated the sample was 96% pure at 214nm.

Measured MW (MH"): 376

Example A.14

Triflouroacetic acid (TFA) (4mL) was cooled in a test tube to about 0°C. To the cool
solvent was then added the product prepared in Example A.13 (0.75 g, 2 mmol) above,
The reaction mixture was allowed to warm to room temperature over about 45 minutes.
Excess TFA was removed under a stream of Ny gas. The residue was partitioned
between dichloromethane (15 mL) and saturated NatICOs. The aqueous phase was
then re-extracted with a second portion of dichloromethane and the organic phases
combined, dried over MgSOj and filtered, to yield the title compound in
dichloromethane solution. The filtrate was used in the next step (Example A.15)
without further purification or isolation.

Measured MW (MH"): 276

Example A.15
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2-Test-butoxycarbonylamino-3-(4-tert-butoxy-phenyl)-propionic acid (0.74 g, 2.2
mmol) was dissolved in dichloromethane (40 mi.) and the reaction mixture cooled to
about 0°C. To the solution was then added NMM (0.21 g, 2.1 mmol) followed by
isobutyl chloroformate (0.27 g, 2 mmol, 0.26 mL) and the solution was allowed to stand
for about 1.25 hours. To the reaction mixture was then added the product prepared in
Example A.14 (0.55 g, 2 mmol) and the reaction mixture stirred for about 16 hours.
The reaction mixture was then extracted with water, saturated NaHCOj3, 2N citric acid,
saturated NaHCOs, dried over MgSO,, filtered and concentrated to yield the title
product as a foam. Measured MW (MH'): 595,

A bromine can be introduced at the 5-position of the imidazole moiety of this
intermediate compound by reacting said intermediate compound with 1 equivalent of
Br; at 0°C in chloroform.

A chlorine can be introduced at the 5-position of the imidazole moiety of this
intermediate compound by reacting said intermediate compound with N-chloro-
succinimide.

Example A.16
3-(5-methyi-4-phenyl-1H-imidazol-2-y1)-3.4-dihydro-1H-isoquinoline-2-carboxylic
acid tert-butyl ester

3-Formyl-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-butyl ester (1.83 g, 7
mmol) was combined with AcOH (25 mL) to which was immediately added 1-phenyl-
propane-1,2-dione (3.11 g, 21 mmol) and NH,OAc (13.49 g, 175 mmol). The reaction
mixture was then placed on a steam bath and heated under an argon atmosphere for 20
minutes. The reaction mixture was cooled in an ice bath and then added to an ice slurry
(44 g). The resulting mixture was basified by addition of concentrated NH,OH (50 mL)
and then extracted twice with diethyl ether (150 mL each). The combined organic
phases were dried over MgSO4, filtered and concentrated to yield crude product. This
material was purified by preparative HPLC to yield the title compound as a white solid.
Measured MW (MH"): 390
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Example A.17

M

N
H

CHy
NH

To a solution of TFA (5mL) cooled to about 0°C was added the compound prepared in

Example A.16 (1.10 g, 2.82 mmol) and the reaction mixture stirred for about 30

minutes. The reaction mixture was then removed from the ice bath and allowed to
warm to room temperature. Excess TFA was removed under a stream of Np. The

residue was partitioned between saturated NaHCOj3 and dichloromethane. The aqueous’

phase was washed with a second portion of dichloromethane and the organic phases
combined. The combined organic phase was dried over NazSQOu, then filtered to yield
the title product as a solution in dichloromethane, which was used without further
purification or isolation.

Example A.18
1-(4-tert-butoxy-benzy)-2-[3-(5-methyl-4-phenyl-1H-imidazol-2-y1)-3.4-dihydro-1H-

isoguinolin-2-y1]-2-oxo-ethyl]-carbamic acid tert-butyl ester

2-Tert-butoxycarbonylamino-3-(4-tert-butoxy-phenyl)-propionic acid (0.74 g, 2.2
mmol) was dissolved in dichloromethane (60 mL), cooled to about 0°C. To the
reaction mixture was then added NMM (0.30 g, 2.97 mmol), followed by isobutyl
chloroformate (0.39 g, 2.82 mmol, 0.37 mL). The solution was allowed to stand at 0°C
for about 90 minutes. To the reaction mixture was then added the product prepared in
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Example A.17 (2.82 mmol) as a solution in dichloromethane. The reaction mixture was
then warmed to room temperature, After 16 h the reaction mixture was extracted
sequentially with water, saturated NaHCOs, 2N citric acid, saturated NaHCOs3, then
dried over MgSOy, filtered and concentrated to yield crude product. This material was
purified via preparative HPLC to yield the title product as a whitish foam.

Measured MW (MI"): 609

B. Preparation of the final compounds

Example B.1
4-Methylmorpholine (0.003 mot) was added to intermediate (5) (0.003 mol) dissolved

in chloroform (80 ml). After cooling to 0°C, intermediate (25) (0.003 mol) was added
neat as an oil. After 27 minutes, the reaction mixture was washed with water, saturated
NaHCOs, and brine, dried, filtered, and concentrated, yielding [2S-[1(R*),2R*]]-1,1-
dimethylethyl [1-[[2,3-dihydro-2-(4-propyl-1H-imidazol-2-yl)-1H-indol-1-yl]-
carbonyl}propyl]-carbamate (compound 14).

Example B.2
To intermediate (3) (0.047 mole) in methanol (200 ml) was added potassium acetate

(0.199 mole). The mixture was heated to reflux under argon. To this was slowly added
a solution of 1-amino-2-pentanone hydrochloride (0.094 mole) in methanol (95 ml)
over 45 minutes. After the addition was complete, the mixture was allowed to stir
overnight at reflux, then concentrated. The concentrate was taken up in DCM and
washed with saturated NaHCOs;. The aqueous layer was extracted with DCM. The
combined organic extracts were dried and concentrated to a solid residue. The residue
was purified by trituration with diethyl ether and ACN and optionally further purified
by column chromatography, yielding 5.83 g of (S)-1-acetyl-2,3-dihydro-2-(4-propyl-
1H-imidazol-2-yl)-1H-indole (compound 8, mp. 174-175°C).

Example B.3

Intermediate (12) (0.00101 mole), 2-3-hexanedione (0.004 mole), and ammonium
acetate (0.025 mole) were combined in acetic acid (4 ml), and immediately placed on a
steam bath for 15 minutes. After 2 hours at room temperature, the reaction was poured
into ice water (100 m), basified with 3N NaOH, and extracted with diethylether
(twice). The organic phases were combined, dried, filtered, and concentrated. The
residue was taken up in diethylether, concentrated and then purified by prep LC,
vyielding 0.440 g of 1,1-dimethylethyl 2,3-dihydro-2-(5-methyl-4-propyl-1H-imidazol-2-
y1)- 1H-indole-1-carboxylate (compound 99).
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Analogously, compound (80) was prepared by reacting intermediate (12) with the
respective aldebyde of 1,1,1-trifluoro-3,3-dibromoacetone.

Example B.4

N-[(1,1-dimethylethoxy)carbonyl]-N-methyl- L-alanine (0.00181 mol) was dissolved in
DCM and cooled to 0°C. Triethylamine (0.00181 mol), then isobutyl chloroformate
(0.00181 mol) were added, and the mixture was stitred at 0°C for 70 minutes.
Intermediate (5) (0.00181 mol) in DCM (6 ml) was added. The mixture was allowed to
‘warm to room temperature and stirred overnight. The mixture was extracted (water,
saturated NaHCO3), dried, filtered, and concentrated. The residue was purified by
HPLC. The pure fractions were collected and the solvent was evaporated, yielding
0.380 g of [2S-[1(R¥),2R*¥]]-1,1-dimethylethy] [2-[2,3-dihydro-2-(4-propyl-1H-
imidazol-2-yl)-1H-indol-1-yl]-1-methyl-2-oxoethyllmethyl-carbamate (compound 63,
mp. 77-80°C).

Example B.5

Compound 14 (0.0073 mole) and trifluoroacetic acid (5 ml), both precooled in an ice
bath, were combined and allowed to slowly return to room temperature under nitrogen.
After 1 Hour, the mixture was concentrated. The concentrate was dissolved in water and
extracted with diethylether. The aqueous layer was basified with saturated NaHCOj3 and
extracted twice with chloroform. The combined organic extracts were dried over
MgSO, and concentrated. The residue was dissolved in ether and treated with 3 ml of
1M HCl in ether. The precipitate was filtered and dried under vacuum. The residue was
partitioned between saturated NaHCOj3 and chloroform. The organic layer was dried
over MgSOy and concentrated. The concentrate was purified on a Biotage column,
eluting with 5% MeOH in chloroform. The residue was dissolved in ether and treated
with #2 ml of 1M HCI in diethyl ether. The solid was collected by filtration under
nitrogen and dried under vacuum overnight, yielding 0.364 g of [2S-[1(R*),2R*]]-0~
ethyl-2,3-dihydro-B-0x0-2-(4-propyl-1H-imidazol-2-y1)-1H-indole-1-ethanamine
dihydrochloride dihydrate (compound 15, mp. 132-140°C).

Example B.6

A suspension of intermediate (13) (0.0102 mole) in n-butanol (200 ml) was treated with
butanoic acid hydazide (0.0254 mole), stirred for 10 minutes, and then heated to reflux
for 10 days. The reaction was cooled, concentrated in vacuo, distributed between DCM
and distilled water. The concentrated organic phase was subjected to reverse phase
preparatory column chromatography to give 1-acetyl-2,3-dihydro-2-(5-propyl-1H-1,2,4~
triazol-3-y1)-1H-indole (compound 91).
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Example B.7

a) A solution of the compound 91 (0.42g) in ethanol (25 ml) was treated with an
aqueous NaOH solution (3 M, 25 mL) and the reaction mix was refluxed for 24 hours.
The reaction was cooled, diluted with ethyl acetate, and treated with cold distilled
water. The layers were separated and the aqueous fraction was extracted 5 times with
ethyl acetate and the combined organic fractions were dried, concentrated and purified
by preparatory column chromatography yielding 2,3-dihydro-2-(5-propyl-1H-1,2 4-
triazol-3-yl)-1H-indole.

b) A solution of 2,3-dihydro-2-(5-propyl-1H-1,2 4-triazol-3-y1)-1H-indole (0.00017
mole) in DCM (5 ml) was treated with N-ethyl-N-(1-methylethyl)-2-propanamine
(0.00072 mole) then (2-fluoro-2-oxoethyl)-9H-fluoren-9-yl-carbamic acid methyl ester
(0.00070 mole). The reaction was stirred at room temperature for 15 hours. The
reaction was diluted with DCM, treated twice with saturated NaHCOs3, and dried over
N2,SO4 and concentrated. The residue was subjected to reverse phase prep column
chromatography to obtain 0.02 g of the desired mono-adduct and 0.02g of a bis-adduct
that was completely converted to the desired mono-adduct by treatment with the prep
chromatography eluent (0.1% trifluoroacetic acid in water / acetonitrile). These were
combined, yielding 0.03 g of H-fluoren-9-ylmethyl [2-[2,3-dihydro-2-(5-propyl-1H-
1,2,4-triazol-3-yl)-1H-indol-1-y1}-2-oxoethyl]-carbamate.

¢) A solution of H-fluoren-9-ylmethyl {2-[2,3-dihydro-2-(5-propyl-1H-1,2 4-triazol-3-
y1)-1H-indol-1-yl]-2-oxo0ethyl]-carbamate (0.00006 mole) in DCM (10 ml) was treated
with piperidine (0.010 mole) and stirred at room temperature for 1 hour. The completed
reaction was concentrated in vacuo and subjected to reverse phase prep column
chromatography, yielding 0.02 g of 2,3-dihydro-B-oxo-2-(5-propyl-1H-1,2,4-triazol-3-
y1)-1H-indole-1-ethanamine trifluoroacetate (1:1) (compound 92).

Example B.8

A mixture of intermediate (14) (0.00898 mole) and butanoyl chloride (0.0094 mole) in
pyridine (140 ml) was stirred at room temperature for 40 hours and then heated to
reflux. After 21 hours the reaction was cooled and concentrated in vacuo. The residue
was extracted between DCM and saturated aqueous NaHCOj; and the organic fraction
was dried over Na; SO, filtered, and concentrated. The residue was subjected to silica
gel flash column chromatography (eluent 100% CH;Cly to 95/5 CH,Cl, / ether),
yielding 1-acetyl-2,3-dihydro-2-(5-propyl-1,2,4-oxadiazol-3-yl)-1H-indole (compound
89, mp. 93-94°C).
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Example B.9

a) A solution of compound 89 (0.0035 mole) in ethanol (60 ml) was treated with 3M
NaOH (60 ml), and the reaction mix was heated to 55 - 60°C for 5.5 hours. The
reaction was rapidly cooled in an ice bath, diluted with DCM, and treated with cold
distilled water. The layers were separated and the aqueous fraction was extracted three
times with DCM. The organic fractions were combined, washed once with 1M NaOH,
and dried over Na;SO4 and concentrated in vacuo. The residue was purified by prep
column chromatography, yielding 0.45g of 2,3-dihydro-2-(5-propyl-1,2,4-oxadiazol-3-
yD)-1H-indole.

b) A solution of 2,3-dihydro-2-(5-propyl-1,2,4-oxadiazol-3-yl)-1H-indole (0.0011
mole) in DCM (10 ml)was treated with N-methyl-N-(1-methylethyl)-2-propanamine
(0.40 mL) then (2-fluoro-2-oxoethyl)-9H-fluoren-9-yl carbamic acid methyl ester (0.67
£). The reaction was stirred at room temperature for 40 hours and treated with another
portion each of N-methyl-N-(1-methylethyi)-2-propanamine then (2-fluoro-2-oxoethyl)-
9H-fluoren-9-yl carbamic acid methyl ester and stirred at room temperature for two
days. The reaction was diluted with DCM, treated twice with saturated NaHCOs, and
dried over Na;SO,. and concentrated. The residue was subjected to reverse phase prep
column chromatography, yielding 0.35 g of 9H-fluoren-9-ylmethy! [2-[2,3-dihydro-2-
(5-propyl-1,2,4-oxadiazol-3-yl)-1H-indol-1-yl]-2-oxoethyl]-carbamate.

c) 9H-fluoren-9-ylmethyl [2-[2,3-dihydro-2-(5-propyl-1,2,4-oxadiazol-3-y1)-1H-indol-
1-yl]-2-oxoethyl]-carbamate (0.35 g) was dissolved in DCM (40 ml), treated with
piperidine (0.50 ml), and stirred at room temperature for 18 hours. The completed
reaction was concentrated in vacuo and subjected to reverse phase prep column
chromatograph, yielding 0.13 g of 2,3-dihydro-f-0x0-2~(5-propyl-1,2,4-oxadiazol-3-
y1)-1H-indole-1-ethanamine trifluoroacetate (1:1) (compound 90, mp. 160-162°C).

Example B.10 .

2,3-dihydro-2-(4-propyl-1H-imidazol-2-yl)-1 H-indole (0.0024 mol) and 1,3-
isobenzofurandione (0.0026 mol) were heated to 100°C in a 25 ml pear shaped flask
under argon for 2 hours. The mixture was dissolved in methanol and heated to reflux
for 15 hours, The reaction mixture was concentrated and taken up in DCM, washed
with water and 3 N NaOH. The basic aqueous extract was acidified with 6 N HCI and
extracted with DCM. This organic extract was dried over MgSO4 and concentrated. The
concenirate was triturated in ether and collected. This was further purified, together
with the acidic aqueous solution, by prep liquid chromatography, yielding 0.23 g of 2-
[[2—(4-ethyl—1H—imidazol—27yl)f2,3—dihydro— 1H-indol-1-yl]carbonyl]- benzoic acid
trifluoroacetate (1:1) (compound 85, mp. 98-103°C).
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Example B.11

1-Isocyanato-2-nitro-benzene (0.002 mol) was added to a solution of intermediate (15)
(0.016 mol) in THF (10 ml). The mixture was stirred at room temperature under argon
for 5 hours. The mixture was diluted with hexanes, filtered, and allowed to dry, yielding
0.34 g of 2-(4-ethyl-1 H-imidazol-2-y1)-2,3-dihydro-N-(2-nitrophenyl)-1H-indole-1-
carboxamide (compound 77, mp. 208-209°C).

Example B.12

To a mixture of compound 77 (0.0006 mol), Raney Nickel (0.02 g; 50% slurry in
water), and methanol (20 ml) was added hydrazin. Water (0.003 mol). The resulting
mixture was heated to reflux for 2 hours. After cooling to room temperature, the
mixture was carefully filtered through celite and the filtrate was concentrated. The
residue was triturated in ether and filtered. The residue was purified by prep liquid
chromatography, yielding 0.24 g of N-(2-aminophenyl)-2-(4-ethyl-1H-imidazol-2-y1)-
2,3-dihydro-1H-indole-1-carboxamide trifluoroacetate (1:2) (compound 79, mp. 106-
108°C).

Example B.13

A mixture of compound 16 (0.00697 mole) in THF (70 ml) was treated with of sodium
hydn'de (0.007 mole) in one portion and stirred at ambient temperature for 16 hours.
ITodomethane (0.0071 mole) was introduced in one portion. After stirring at ambient
temperature for 24 hours, more sodium hydride (0.007 mole) was added in one portion
under an argon atmosphere. The flask was restoppered after effervescence had
subsided, and stirred for 16 hours. The completed reaction was cooled in an ice bath,
poured into DCM, and treated with cold water. The layers were separated and the
aqueous was extracted three times with DCM. The combined organic fractions were
washed with sat NaHCO3, dried over Na;SOy, and concentrated. The residue was
subjected to flash silica gel column chromatography (DCM to ether to 9:1 ether/THF).
The appropriate fractions were combined. The residue was taken up in ether and placed
in the freezer. Crystallization occurred, yielding 0.55 g (29.3%) of 1-acetyl-2-(4-ethyl-
1-methyl-1H-imidazol-2-yl)-2,3-dihydro-1H-indole (compound 132, mp. 105-106°C).
The second set of fractions were combined. The residue was taken up in ether and
placed in the freezer. Observed crystallization occurred, yielding 0.38 g of 1-acetyl-2-
(4-cthyl-1-methyl-1H-imidazol-2-y1)-2,3-dihydro-1H-indole (compound 133, mp. 135-
137°C).
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Example B.14

Compound 80 (0.001 mole) was suspended in IN NaOH (12 ml). The mixture was
vigorously stirred and heated to 88°C under nitrogen for 1 hour. After stirring at room
temperature for 3 hours, the mixture was cooled to 0°C, slowly neutralized with 1M
HCl to precipitate some solid. The solid was filtered, rinsing with ice cold water. The
aqueous phase was extracted twice, dried, filtered, concentrated and dried, yielding
0.140 g of 1,1-dimethylethyl 2-(4-carboxy-1H-imidazol-2-y1)-2,3-dihydro- 1 H-indole-1-
carboxylate (compound 117).

Example B.15

1-Hydroxybenzotriazole hydrate (0.00036 mole), glycine methylester, hydrochloride
(0.00047 mole), 4-methylmorpholine (0.00055 mole), and N'-(ethylcarbonimidoyl)-
N,N-dimethyl-1,3-propanediamine monohydrochloride (0.00047 mole) were added to
compound 117 (0.00036 mole) dissolved in DCM (30 ml) at 0°C. The mixture was
allowed to warm to room temperature under nitrogen, and stirred overnight. The
mixture was extracted with water, saturated NaHCOs, 2N citric acid, then saturated
NaHCO;, dried, filtered, and concentrated, yielding 0.100g (69%) of 1,1-dimethylethyl
2,3-dihydro-2-[4-[[(2-methoxy-2-oxoethyl )amino]carbonyl]-1 H-imidazol-2-yl]- 1H-
indole-1-carboxylate (compound 118).

Example B.16

Compound 61 (0.00028 mol) was treated with 3N NaOH (3 ml) and allowed to stir for
20 minutes at room temperature. The solution was then treated with 3 ml of 3 N HICL
and extracted with chloroform. The material stayed in the aqueous layer. The aqueous
layer was purified by preparative liquid chromatography, yielding 0.12 g of 2-[1-
(aminoacetyl)-2,3-dihydro-1H-indol-2-yl}- 1H-benzimidazole-5-carboxylic acid
monohydrate trifluoroacetate (1:2) (compound 62, mp. 208-211°C).

Example B.17 .
Compound 102 (0.00238 mole) was dissolved in 40 m! of methanol and combined with
IN KOH (50 mL). The reaction was warmed to 40°C under argon overnight. The heat
was increased to 55-60°C for an additional overnight heating, The reaction was then
cooled to room temperature, filtered, and at 0°C slowly neutralized with 1N HCI. The
sample was extracted 5 times with DCM, combined, and dried over Na,SO,. This
organic solution was filtered and used in further synthesis without further purification,
yielding 1,1-dimethylethyl 2-(4-carboxy-5-propyl-1H- -imidazol-2-y1)-2,3-dihydro-1H-
indele-1-carboxylate (compound 105).
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Example B.18

1-Hydroxybenzotriazole hydrate (0.00318 mole) was added to a solution of compound
105 (0.00159 mole) in DCM (160 mL) at room temperture. N,N'-methane-tetrayl-
biscyclohexanamine (0.00206 mole) was added neat at room temperature. After 60
minutes, NH; gas was bubbled in for 5 minutes, and a solid precipitated out. The
mixture was allowed to sit over the weekend. The mixture was filtered, and the filtrate
was extracted with saturated NaFHICOs. The organic phases were dried over MgSOy,
filtered, and concentrated. The residue was purified by liquid chromatography, yielding
0.21 g of 1,1-dimethylethyl 2-[4-(aminocarbonyl)-5-propyl-1H-imidazol-2-y1}-2,3-
dihydro-1H-indole-1-carboxylate (compound 106).

Example B.19

1-Hydroxybenzotriazole hydrate (0.00158 mole) was added to a solution of compound
105 (0.00079 mole) in DCM (80 ml). Glycine methylester hydrochloride (0.00103
mole), N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3 propanediamine monohydrochloride
(0.00103 mole) and 4-methylmorpholine (0.00103 mole) were added. THF (25 mm)
was added. The reaction was stirred at room temperature for 3 days. The mixture was
extracted with water. The organic phase was washed with saturated NaHCQ3, 2N citric
acid, saturated NaHCO3, dried over MgSOy, filtered, and concentrated , yielding 0.20 g
of 1,1-dimethylethyl 2,3-dihydro-2-[4-[[(2-methoxy-2-oxcethyl)amino]carbonyl]-5-
propyl-1H-imidazol-2-yl]- 1H-indole-1-carboxylate (compound 109).

Example B.20

Compound 81 (0.0005 mole) was suspended in 1N NaOH (6 ml) under argon. The
mixture was immediately heated to 80°C for 60 minutes. At room temperature,
chloroform (6 ml) then (2-flucro-2-oxoethyl)-1,1-dimethylethyl carbamic acid ester
(0.001 mole) were added. The mixture was stirred overnight. The layers were separated.
The aqueous phase was cooled, acidified, and extracted twice with chloroform. The
latter organic phases were combined, dried, filtered, and concentrated. The sample was
purified by prep HPLC, yielding 0.040 g of 2-{1-[[[(1,1-dimethylethoxy)carbonyl]-
amino]acetyl]-2,3-dihydro-1H-indol-2-y1}- 1H-imidazole-4-carboxylic acid

(compound 138).

Example B.21

To compound 145 (0.00097 mole), dissolved in ethanol (5 ml), was added several drops
of 21% NaOFt in ethanol. The mixture was allowed to stir at room temperature under
argon. An additional 2 drops of 21% NaOEt in ethanol were added after 30 minutes. An
additional 2 drops of 21% NaOEt in ethanol were added after 16 hours. After 30
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minutes the mixture was concentrated and partitioned between water and DCM. The
aqueous layer was washed with additional DCM. The combined organics were washed
with water, dried, and concentrated, yielding 0.193g (66%) of [25-[1(R*),2R*]]-2,3-
dihydro-o-methyl-B-oxo-2-(4-propyl-1H-imidazol-2-y1)- 1 H-indole-1-ethanol
(compound 146).

Compound 148 was prepared analogously starting from compound 147.

Example B.22

To a suspension of compound 58 (0.0019 mole) in acetonitrile (15 ml) was added acetic
acid, anhydride (0.074 mole). Stirred at room tempetature under argon for 4 hours. An
additional 1.0 mli of acetic acid, anhydride was added, and the reaction was stirred
overnight. After stirring 6 hours more, the reaction was complete. The mixture was
concentrated and the residue partitioned between saturated NaHCO; and chloroform.
The organic layer was dried and concentrated. The residue was purified by column
chromatography. The desired fractions were combined, tritirated in ether and collected.
yielding 0.37g of 1-[[1-[(4-chlorophenyDacetyl]-4-(3-methoxyphenyl)-4-
piperidinyljmethyl]-1,3-dihydro-2H-benzimidazol-2-one (compound 149).

Example B.23 .
A solution of compound 149 (0.0012 mole) and THF (200 ml) was placed inside of a

photochemical reactor and irradiated with UV light for 14 hours. The mixture was then
allowed to sit at room temperature under nitrogen for 2 days. The mixture was
concentrated. The concentrate was purified on Biotage column, eluting with 1:9 THF
in DCM, yielding 0.077 g of 1-[2-(1-acetyl-2,3-dihydro-1H-indol-2-yl)-5-propyl-1H-
imidazol-4-yl]-ethanone (compound 150).

Example B.24

Compound 13 (0.00106 mole) dissolved in 10 m! of THF was treated at room
temperature with BH;, THF (19 ml), which was a solution in THF. The solution was
then placed in an oil bath and heated to 60°C overnight. After cooling to 0°C, the
solution was carefully treated with 15 ml of 3N HCL. The reaction was then warmed to
room temperature and stirred for 4 hours. The mixture was then recooled to 0°C and
basified with 12 ml of 3N NaOH, then completion of basification was done with solid
NazCO;. The layers were separated and the aqueous was rewashed with chloroform.,
The organics were combined, 2 small amount of aqueous separated, and the organic
dried over NaaSO;. The mixture was filtered, and the filtrate concentrated under
reduced pressure. The residue was submitted for preparative liquid chromatography,
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yielding 0.33 g of [2S-[1(R*),2R*}]-2-(4-ethyl-1H-imidazol-2-yl)-2,3-dihydro-o-
methyl-1H-indole-1-ethanamine trifluoroacetate (1:1) (compound 127).

Example B.25
5 3-amino-4-(4-hydroxy-phenyl)-1-[3-(4-phenyl-1H-imidazol-2-y1)-3.4-dihydro-1-H-
isoquinolin-2-yl]-butan-1-one (compound 155

N
I
NH
N 0
E\ :mz
H

TFA (4mL) was cooled to about 0°C and then the product prepared in Example A.15
(1.10 g, 1.85 mmol) was added. The reaction mixture sat for about 0.5 hours. Excess

10 TFA was then removed under a stream of N to yield a brown oil. The oil was purified
via preparative HPLC to yield the title compound as a white solid.
Measured MW (MH"): 439

Example B.26
15

1H-isoguinolin-2-yl]-propan-1-one (compound 153

oH
To a solution of TFA (4mL) cooled to about 0°C was added the compound prepared in

20 Example A.18 (0.24 g, 0.4 mmol) and the reaction mixture stirred for about 20 minutes.

The reaction mixture was then removed from the ice bath and allowed to warm to room.

JP

2004-512365 A 2004.4.22



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

WO 02/036116

-32-

(129)

PCT/EP01/12388

temperature. Excess TFA was removed under a stream of N to yield crude product.

This material was purified via preparative HPLC to yield the title compound as a white

solid.

Measured MW (MH*): 453

Table F-1 lists the compounds that were prepared according to one of the above

Examples. The following abbreviations were used in the tables : .C;HF;0, stands for
the trifluoroacetate salt, .2C,H,04 stands for the ethanedioate salt, and .C1oHz03S
stands for the 2-naphthalenesulfonate salt. Said Table F-1 lists the structure of the
compounds, the Example number according to which these compounds have been
prepared, the salt form, the stereochemical designation and the melting point (if

measured).

Table F-1

T
Y

NH;

<
§

>

OO
#

Co.No. 1; Ex. B.1

Co.No. 2; Ex.B.5

Co. No. 3; Ex. B.1;
[2R-[1(S¥),2R*]] +
[28-(3(R*),2R*]}

-
x

oy

N

e ol

T

i

3

Co. No. 4; Ex. B.1;

Co. No. 5; Ex. B.1;

[1(S)24] 11(S)28] Co. No. 6, Ex. B.5; [1(S),2A]
H N N,
T O LAy~
LT e B
Yo, Y
Co. No. 7; Ex. B.5; Co. No. 8; Ex. B.2; (S); Co. No. 9; Ex. B.1;
[1(S),2B] mp. 174-175°C [28-[1(R*),2R*]]
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P H
CoP | T %@w
~ L o
(e >y

Co. No. 10; Ex. B.5;
[25-[1(R*),2R*]}

Co. No. 11; Ex. B.2; (S);
mp. 136-139°C

Co. No. 12; Ex. B.1;
[28-[1R*),2R*]]

-3~
o

N

Co
- 2SN

N,

Co. No. 13; Ex. B.5;
[28-[1(R*),2R*]};
mp. 116-118°C

Co. No. 14; Ex. B.1;
[2S-[1(R*),2R*]]

Co. No. 15; Ex. B.5;
2HCL.2H,0
[2S-[1(R*),2R*¥]];
mp. 132-140°C

S
et

Co. No. 16, Ex.B.2

Co. No. 17; Ex. B.1;
[2R-[1(8*),2R*]];

Co. No. 18; Ex. B.1;
mp. 198-199°C

mp. 76-79°C
Swy ] N
X o \ggg;f\ N

g, © o, Y

Co. No. 19; Ex. B.5;
mp. 184-186°C

Co. No. 20; Ex. B.5; H:0O
[2R-[1(8¥).2R*]];
mp. 73-74°C

Co.No. 21; Ex.B.1;
[2R-[1(8*),2R*]] +
[25-[1(R*).2R*]]

H

Nh/\/

%

Skt

1) 0
0. NH 0. NH
i Y
" :
Co. No. 22; Ex. B.1; Co. No. 23; Ex. B.1; (23(": 2‘644[1](3;‘) ]23:]’_
[1(5),2A] [1(S),2B] A e

mp. >90°C
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COLs L
X, |
M CEP\(E ) o 0
/\gko /KO ™ >rOTNH
i (o]
Co. No. 25; Ex. B.5; . . Co. No. 27; Ex. B.4;
2HCl2H0 [18),28 | SO N 22665;1(‘)3% o) [S-1QR¥RHT;
mp. >100°C mp. 2Ue- mp. 107-109°C

B
N.

RS

;%9

>LOJJL§A;LO o

H

Nj/\/

y

ﬁ’”lf

e

Co. No. 28; Ex. B.5; .3HCI,
[S-[IR*)R*];
mp. 240-242°C

Co. No.29 ; Ex. B4;
mp. 170-171°C

Co. No. 30; Ex. B4;
“C:HF303; [S-(R*R¥)];
mp. 173-175°C

pQie

NH J
>r° Y ¥

Co.No.31; Ex.B.2; Co. No. 32; Ex.B.2; Co. No. 33; Ex. B.1;
mp. 261-262°C mp. 256-257°C .C;HF30;; [R-(R*,S%)]

i

N,

|
o F
F

-

Y,
=
&

o

Co. No. 34; Ex. B.1;
«CoHF30;; [S-(R*,R¥)]

Co. No. 35; Ex. B.1;
CoHE300;
R-R*,8%)] + [S-R*R¥]]

Co. No. 36; Ex. B.5;
+2C;HF;0; [S-(R*R™)]

pogucH

N

Zm

T

oy

Co. No. 37; Ex. B.5;
2CHF;0;;
[R-R*,8%)] + [S-(R*,R*)]

Co. No. 38; Ex. B.2;
mp. 214-216°C

Co. No. 39; Ex. B.1; [1(S)1:
mp: 137-138°C

Sevo

NH;,

qa ey

zg;lﬁilm

Ty

[}

Co. No. 40; Ex. B.5; [1(S)];
mp. 198-203°C

Co. No. 41; Ex. B.2;
mp. 221-222°C

Co. No. 42; Ex. B.1;
2C,HF;0y; [R-(R*,8M)]
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U,

A H
:\rk‘o QO
NH,

Co. No. 43; Ex. B.1;
{CoHF30;; [S-R*R¥)]

Co. No. 44; Ex. B.5;
3CHF;0;; [S-R*R¥)]

Co. No. 45; Ex. B.5;
2C,HF303;

[R-(R*,8%)] + [S-(R*,R¥)]

O

3

e

H
et

Co. No.4é6 ; Ex. B.5;
mp. 158-160°C

Co. No. 47; Ex. B.5;
2CH;04; [SHR*R¥)];
mp. 135-137°C

Co. No. 48; Ex. B.5;

2HCL3H,0; [S-(R*R*)];

mp. 85-87°C

R ael

NH
Y o, >y
Co. No. 49; Ex. B4; Co. No. 50; Ex. B.5; Co. Ng‘s&: gx.. B
H,0.CHF;0,; mp. mp. 116-118°C e

[R-R*S%)] + [S-(R*,R¥)]

EjrlTﬂ

N.

Y’LN" .
0

N, EF

ke

N,

e

Co. No. 52; Ex. B.5;
2C;HF30;; [R-(R*,S%)]

Co. No. 53; Ex. B.5;
JH0.2C,HF;0;;

Co. No. 54; Ex. B4;

C2HE;0,; [S-(R* R*)];

[R-(R*,S%)] mp. 66-68°C
S A Sws
|
w LT S o 0
NEy
[¢]

Co. No. 55; Ex. B.5;
.C10Hg038.H;0;
[S-(R*,R*)]; mp. 195-197°C

Co. No. 56; Ex. B.1;
[S-(R*R*)]; mp. 76-78°C

Co. No. 57; Ex. B.5;

[S-R*R¥)]; mp. 141-143°C

AL

o

Co. No. 58; Ex. B.2;
mp. 173-174°C

Co. No. 59; Ex. B.2;
mp. 220-222°C

Co. No. 60; Ex. B.1; .H,0;

mp. 183°C
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m;jgliilyk

mijgﬂiijrm

<.

T

Co. No. 61; Ex. B.5;
mp. 122°C

Co. No. 62; Ex. B.16;
2H,0.2C,HF;0,

Co. No. 63; Ex. B.4;
[S-(R*,R*)]; mp. 77-80°C

(JQIﬁHA/

o,

o

5

Co. No. 64; Ex. B.5;
[S-®R*R*)]; mp. 137-138°C

Co. No. 65; Ex. B.1;
[2S-[1(R*),2R*]]

Co. No. 66; Ex. B.5;
CoH;04.2H,0;
[28-[1(R*),2R*1};
mp. 153-156°C

St

wiggaif\/

&4

o

Y

Co. No. 67; Ex. B.1;
mp. 100-104°C

Co. No. 68; Ex. B.5;
HCLH,0; mp. 152°C

Co. No. 69; Ex. B.1

K

HyN.

P :Tfﬁ?

X

20 Al

b

Co. No. 70; Ex. B.5; .H,0;
mp. 168-170°C

Co. No. 71; Ex. B.2; .2KCl;
mp. 189-191°C

o
Co. No. 72; Ex. B.1;
mp. 168°C

Sieo

Ol

(jiiﬁHAV\

H

& il

Co. No. 73; Ex. B.5;
-H;0.2C,F505; mp. >300°C

Co. No. 74; Ex. B.2;
mp. 191-192°C

Co. No. 75; Ex. B.1;
mp. 214-216°C

Mii%ﬁﬁ”“\

H
N.

Iga

o

o
%o

N
o~ Yo

O

Co. No. 76; Ex. B.5;

Co. No. 77; Ex. B.11

mp. 158-160°C

Co. No. 78; Ex. B.11
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N

HN 0
<jm

Co. No. 79; Ex. B.12;
2CHF;0,

Co. No. 80; Ex. B.3;
mp. 179-181°C

Co. No. 81; Ex. B.1

XT%NJA

Tl pr

Co. No. 82; Ex. B.5;
mp. 186-188°C

Co. No. 83; Ex. B.1

Co. No. 84; Ex. B.5; .C4H;0;;

mp. 173-174°C

ESe=n

o

Rees s
ol

O)Q H
o

=

Co. No. 85; Ex. B.10;
CHEF;0,

Co. No. 86; Ex. B.2;
mp. 225-226°C

Co. No. 87, Ex. B4,

RGN
A

N

Oy

pRae

Co. No. 88; Ex. B.5;
mp. 193-195°C

Co. No. 89; Ex. B.8

Co. No. 90; Ex. B.9;
C;HF50,

%«g/\

o<
S

L e teN

Co. No. 91; Ex. B.6; mp.

2
Co. No. 92; Ex. B.7;
CHE30,

Co. No. 93; Ex. B.2

R

by

L

NH;

o

Co. No. 94; Ex. B.1;
.C;HF30,

Co. No. 95; Ex. B.5;
CHE0,

Co. No. 96; Ex. B.2
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-4

{0 “ -3

e*o " @:}49\@ N II/\
H ),:n H

NH

o eQU

X

NH,

X

Co. No. 97; Ex. B4

Co. No. 98; Ex. B.5;
mp. 214-215°C

Co. No. 99; Ex. B.3

Q-
O’T\u ¥

HN\(O
X

A

NEL

S
X

Co. No. 100; Ex. B.1;
mp. 165-167°C

Co. No. 101; Ex. B.5;
mp. 197-198°C

Co. No. 102; Ex. B.3

S
g

o

7L

ce2i

NH;

; o

Co. No. 103; Ex. B4

Co. No. 104; Ex. B.5;
.CoHF30,; mp. 102-105°C

Co. No. 105; Ex. B.17

£

NH,
N 2

o
=<
~~

(I}—QK;W
0

Co. No. 106; Ex. B.18

Co. No. 107; Ex. B.1

Co. No. 108; Ex. B.5;
.C;HF30,; mp. 124-131°C

L

OIL1 ek
H
N,
A
2=0 [

NH

o=

2

SR

Co. No. 109; Ex. B.19

Co. No. 110; Ex. B.1

Co. No. 111; Ex. B.5;
.CoHF30,; mp. 95-99°C
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,W|
YA | e s
oo T
N N
H
QO

@

Co. No. 112; Ex. B.2;
mp. 236-237°C

Co. No. 113; Ex. B.1; mp.
184-188°C

Co. No. 114; Ex. B.5;
CHEF;0,

-0 N-
¢

. N N

H

N,

GRS
OH
-0

<

Co. No. 115; Ex. B.1;
CoHF30,
[2R-[1(8%),2R*]]

Co. No. 116; Ex. B.5;
CHF;0,
[2R-[1(S*),2R*]1

Co. No. 117; Ex. B.14

o NEP
X

%}Tﬁj\(

o=<NH

2

Co. No. 118; Ex. B.15

Co. No. 119; Ex. B.1

Co. No. 120; Ex. B.5;
CHF0,

0.
T
N
ol
NH

!

TR
5

NH,

C'D:}—f' ]
H]“

}m\(_é

o

Co. No. 121; Ex. B.1;
CoHF;0,
[2S-[1(R*),2R*]]

Co. No. 122; Ex. B.5;
C,HF30,
[25-[1R*),2R*]}

Co. No. 123; Ex. B.1;
CoHF0,
[2R-[1(S*).2R*]}

e

NH,

ResSe N
~
¢

o Sae

- NE,

Co. No. 124; Ex. B.5;

C;HF;0,
[2R-[1(8%),2R*]]

Co. No. 125; Ex. B.4;
CHF;0,
[2R-[1(5%),2R*1]

Co. No. 126; Ex. B.5;
.C,HF;0,
[2R-[1(S*),2R*]]
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i

ReeSiUN
=
L

Co. No. 127; Ex. B.24;
CoHF305;

Co. No. 128; Ex. B.1;
CoHF309;
[28-[1(R*),2R*]]

Co. No. 129; Ex. B.5;
CaHF302;
[28-[1(R*),2R*]]

[28-[1(R*),2R*]]
)
T
0

~
e

ROaTs
e

Op 4

Co. No. 130; Ex. B.4;
JCoHE3Oy;

Co. No. 131; Ex. B.5; HCI
[2S-[LR*),2R*]];

Co. No. 132; Ex. B.13

mgkg

[25-[1(R*),2R*]] mp. 235-2430;2

¢ C-4a oy
e ) o
NH,

Co. No. 133; Ex. B.13

Co. No. 134; Ex. B.1

Co. No. 135; Ex. B.5;
mp. 115-117°C

Co-e
Pt

s

NH,

ggm%rw
o
"}L

Co. No. 136; Ex. B.1

Co. No. 137; Ex. B.5;
mp. 107-109°C

Co. No. 138; Ex. B.20

P

RSsate

T
1§1
<

Co. No. 139; Ex. B.5;
.C,HF30;

Co. No. 140; Ex. B.2

Co. No. 141; Ex. B.1;
C;HF;03;
[2R-[1(S*),2R*]]
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o
S8

NH,

T
88

s

jootey
<+’

Ni

Co. No. 142; Ex. B.5;
[2R-[1(S*),2R*]]

Co. No. 143; Ex. B.1;
CoHF;0;;
[28-[1(R*),2R*]]

Co. No. 144; Ex. B.5;
[2S-[1(R*),2R*]]

S
\5%

~

D

o

N Nj\/\

3

Co. No. 145; Ex. B.1;
[2S-[1(R*),2R*]]

Co. No. 146; Ex. B.21;
[25-[1(R*),2R*]]

Co. No. 147, Ex. B.1;
[2R-[1(5%),2R*]]

Sens
o

OH

0§(
o

030

Co. No. 148; Ex. B.21;
[2R-[1(8%),2R*]]

Co. No. 149; Ex. B.22

Co. No. 150; Ex. B.23

o
S

h},ﬁ

NHg

HO

N
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Co. No.172; Ex. B.25

Co. No.174; Ex. B.26

HO'

N

N H
[}

o NH,

Co. No.177; Ex. B.26

HO'
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o
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Co. No.179; Ex. B.26

Co. No.180; Ex. B.26

Co. No.181; Ex. B.26

C. Pharmacological examples

C.1. Inhibition of tripeptidyl peptidase II (TPP IT

The inhibition of TPP Il was measured using the procedure as described by C. Rose et
al. in Nature, 380, 403-409 (1996).
TPPI activity was evaluated using 15 M AAF-AMC as a substrate in a 50 mM
Potassiumphosphate buffer pH 7.5 with 1 mM DTT and 1 mM EGTA. Compounds
were added at a final DMSO concentration of 1%. Fluorescence was measured at 405
nm. The potency of the compounds of formula (I} was expressed as the IC5q value, e
the concentration needed to provide 50% inhibition.
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Compounds 6, 10, 13, 15, 19, 22, 24, 28, 30, 44, 47, 48, 54, 55, 57, 61, 62, 66, 68, 70,
73,76, 82, 84, 88, 90, 92, 95, 101, 104, 108, 111, 114, 116, 120, 122, 124, 126, 129,
131, 135, 142, and 144 have an IC5q value equal to or lower than 1.10°5 M.

C.2 Rat Brain §-Opioid Receptor Binding Assay
Male, Wistar rats (150-250 g, VAF, Charles River, Kingston, NY) are killed by cervical

dislocation, and their brains removed and placed immediately in ice cold Tris HCI
buffer (S0 mM, pH 7.4). The forebrains are separated from the remainder of the brain
by a coronal transection, beginning dorsally at the colliculi and passing ventrally
through the midbrain-pontine junction. After dissection, the forebrains are
homogenized in Tris buffer in a Teflon®-glass homogenizer. The homogenate is
diluted to a concentration of 1 g of forebrain tissue per 100 mL Tris buffer and
centrifuged at 39,000 X G for 10 min. The pellet is re-suspended in the same volume
of Tris buffer with several brief pulses from a Polytron homogenizer. - This particulate
preparation is used for the 8-opioid binding assays. Following incubation with the
S-selective peptide ligand [*HJDPDPE at 25°C, the tube contents are filtered through
Whatman GF/B filter sheets on a Brandel cell harvester. The tubes and filters are
rinsed three times with 4 mL of 10 mM HEPES (pH 7.4), and the radioactivity
associated with the filter circles is determined using Formula 989 scintillation fluid
(New England Nuclear, Boston, MA) in a scintillation counter.

The data are used to calculate either the % inhibition compared to control binding
(when only a single concentration of test compound is evaluated) or a K; value (when a
range of concentrations is tested).

% Inhibition is calculated as follows:

1 - | {Test Compound dpm - Non-specific dpm) | X 100%

(Total dpm - Non-specific dpm)

K; value is calculated using the LIGAND (Munson, P.J. and Rodbard, D., Anal.
Biochem. 107: 220-239, 1980) data analysis program.

C.3 Rat Brain u-Opioid Receptor Binding Assay
Male, Wistar rats (150-250 g, VAF, Charles River, Kingston, NY) are killed by cervical

dislocation and their brains removed and placed immediately in ice cold Tris HC1
buffer (50 mM, pH 7.4). The forebrains are separated from the remainder of the brain
by a coronal transection, beginning dorsally at the colliculi and passing ventrally

JP 2004-512365 A 2004.4.22
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through the midbrain-pontine junction. After dissection, the forebrains are
homogenized in Tris buffer in a Teﬂ0n®-glass homogenizer. The homogenate is
diluted to a concentration of 1 g of forebrain tissue per 100 mL Tris buffer and
centrifuged at 39,000 X G for 10 min. The pellet is re-suspended in the same volume
of Tris buffer with several brief pulses from a Polytron homogenizer. This particulate
preparation is used for the p-opioid binding assays. Following incubation with the
p-selective peptide ligand PHIDAMGO at 25°C, the tube contents are filtered through
‘Whatman GF/B filter sheets on a Brandel cell harvester. The tubes and filters are
rinsed three times with 4 mL of 10 mM HEPES (pH 7.4) and the radioactivity
associated with the filter circles is determined using Formula 989 scintillation fluid
(NeW England Nuclear, Boston, MA) in a scintillation counter.

The data are used to calculate either the % inhibition compared to control binding
(when only a single concentration of test compound is evaluated) or a Kj value (when a
range of concentrations is tested).

% Inhibition is calculated as follows:

( 1- [(Iest Compound dpm - Non-specific dpm)] ) X 100%

(Total dpm - Non-specific dpm)

K; value was calculated using the LIGAND (Munson, P.J. and Rodbard, D., Anal.
Biochem. 107: 220-239, 1980) data analysis program.
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Claimg
1. A compound of formula (I}
R—X

@h Ny, ®

Rz

a stereochemically isomeric form thereof, or a pharmaceutically acceptable addition

salt thereof, wherein

n isanintegerOor1;

10 X represents O; S; or -(CR4R%);- wherein m is an integer 1 or 2; R4 and RS are
each independently from each other hydrogen or C_4alkyl;

R! is Cy_galkylcarbonyl optionally substituted with hydroxy; Cy_galkyloxycarbonyl;
aminoCy_galkylcarbonyl wherein the C_galkyl group is optionally substituted
with C3_gcycloalkyl; mono- and di(Cy_galkyl)aminoC_galkylcarbonyl;

15 aminocarbonyl substituted with aryl; C;_galkylcarbonyloxyCy _galkylcarbonyl;
Cy_galkyloxycarbonylaminoC _galkylcarbonyl wherein the amino group is
optionally substituted with C;_salkyl; an amino acid residue bound via the
carbonyl group; Cy_galkyl substituted with amino; or arylcarbonyl;

R? is a 5-membered heterocycle selected from

20
ll{G 5 RS
R7
\&/\(ﬂ) N_I Ry \(_\(R7) 7’
(a-1) (a2) (a-3) (3-4)
N ~ Ny R
\gjkm% \gj%$%-\§;2/
(a-5) (a-6) (@-7)
wherein m'is an integer I to 2;
RS is hydrogen or Cy_galkyl;
R7 is independently from each other hydrogen; halo; amino; hydroxy;
25 triftuoromethyl; Cy_galkyl; Cy_qalkyl substituted with hydroxy,

hydroxycarbonyl, Cy_galkyloxycarbonyl, aminocarbonyl, mono- or
di(Cy_galkylaminocarbonyl, amino, or mono- or di(C_zalkyljamino; phenyl;
aminocarbonyl; hydroxycarbonyl; Cy_galkyloxycarbonyl; C_4alkylcarbonyl; or
Cj.4alkyloxycarbonylCy_galkylaminocarbonyl;

JP 2004-512365 A 2004.4.22
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or R2is benzimidazole, or benzimidazole substituted with one or two substituents
each independently selected from halo, trifluoromethyl, Cy_galkyl, hydroxy,
hydroxycarbonyl, or Cy_salkyloxycarbonyl;

R3 is a bivalent radical -CH,CH,- optionally substituted with halo or phenylmethyl;

or R3is a bivalent radical of formula

(b-1) (b-2) (b-3)
wherein said (b-1), (b-2), or (b-3) optionally can be substituted with one, two or
three substituents each independentty selected from halo, hydroxy, C1_galkyl,
Cj.galkyloxy, nitro, amino, cyano, trifluoromethyl, phenyl, or phenyl substituted
with one or two subsitutents each independently selected from halo, hydroxy,
cyano, Cy_galkyl, Cy.galkyloxy, nitro, cyano, and trifluoromethyl;
aryl is phenyl, or phenyl substituted with amino, nitro or hydroxycarbonyl.

A compound as claimed in claim 1 wherein n is 0 and R3 is a radical of formula
(b-1) optionally substituted with halo or methoxy.

. A compound as claimed in claim 1 wherein n is 0, R3 is a radical of formula (b-1)

optionally substituted with halo or methoxy, and X represents -CHy- or -CHyCHo,-.

A compound according to any of the preceding claims wherein (a-2), (a-4), (a-6), or

(a-7).

. A compound according to any of the preceding claims wherein R1 is

Cy._galkylcatbonyl, aminoC_galkylcarbonyl or an amino acid.

A pharmaceutical composition comprising a pharmaceutically acceptable cartier and
a therapeutically active amount of a compound as claimed in any of claims 1 to 5.

. A process for preparing a pharmaceutical composition as claimed in claim 6 wherein

a therapeutically active amount of a compound as claimed in any of claims 1 to 5 is
intimately mixed with a pharmaceutically acceptable carrier.

A compound as claimed in any of claims 1 to 5 for use as a medicine.
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9. A process for preparing a compound of formula (I) wherein
a) an intermediate of formula (I} is reacted with an intermediate of formula (I
in a reaction-inert solvent and, optionally in the presence of a suitable base,
thereby yielding compounds of formula (I-a), defined as compounds of formula
5 (T) wherein R12 represents all R! substituents other than C;_galkyl substituted
with amino; or

R*—X
(CHy), + RE—F  —— (l2)
<N Ry
) m
H
an
10 b) an intermediate of formula (1) is reacted with an intermediate of formula (IV),

thereby yielding a compound of formula (I-a);

R*—X
(CH/Q,‘N)\RZ + R*—0H ~——  (-a)
) vy
(L]
15 wherein in the above reaction schemes the radicals R1, R2, R3, and the integer n,

are as defined in claim 1;

c) or, compounds of formula (f) are converted into each other following art-known
transformation reactions; or if desired; a compound of formula (I) is converted
20 into an acid addition salt, or conversely, an acid addition salt of a compound of
formula (D) is converted into a free base form with alkali; and, if desired,
preparing stereochemically isomeric forms thereof.

JP 2004-512365 A 2004.4.22
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