WD 2006/ 001750 PCT/ SE2005/ 000951 1 Im dazole variants as nodul ators of GABA
receptor for the treatnment of G disorders. Field of the invention s The
present invention relates to novel conmpounds having a pQsjt.i teric
GABAB r SRASPMEBR) nodul ator effect, methods for thegghé%éﬁgﬁh%ﬁfof sai d
conmpounds and their wuse for the inhibjtion of transient |ower esophageal
sphincter relaxations, for the treatnent of gastroesophageal refl ux

di sease, as well as for the treatnment of functional gastrointestinal

di sorders an |rr|tablebwel syn S .
i nventionZt 5’@ %?Gﬁ’fé edl® of é%g?eterrg %%)Gé%%n to %e%x%%

i nterni tt&ﬁ'faﬁ}"me fluid fromthe stomach can pass into
t he esophagus since the nechani caI ‘barrier is tenporarily lost at such
times, an evenkt1 hereinafter referred to as "reflux". (Gastroesophageal

reflux oil 00 s the nobst preval ent upper gastrointestinal tract
di sease. Current phar macot herapy ains at reducing gastric acid secretion, or

at neutr |2|n : [.QF,: % i nd refl ux
nas Eeen boertds RYaRior el A bl PR Vg B0 RO RRRE T ARt !

However ,rebgﬂ@f’(GHIEﬁlﬁadlﬂbtof effect, ifetHodRir tife proparati¢d 890)d sanpoudnbrd Beir C i N.
N.  Anmer , 517-535) has shown that npst. reflux episodes occur during

t ransi entse|feride I@B‘ﬁﬁagéﬁpn%ﬁrﬁllﬂWFWSOP@gﬁﬂéPPW?r(%’ESR?S for the treg@eakat i ons
not tr|g fric acid
secretion Eg%és%é%%‘%hlrgﬁi%gﬁg SQ?%S @gﬁgeﬁﬁg{éﬁ%%%ﬁﬁggéequem ly, there is
a need fgastraintdsanadplscrtat anddutabic bdveellsymﬂrdmn((EBS))f TLESR and thereby
prevents reflux. 30 GABAB-receptor agonists have been shown to inhibit
TLESE which is disclosed in WO 98/11885 Al. WD 2006/ 001750

PCT/ SE2005/ 000951

Background of the invention

The lower esophageal sphincter (LES) is prone to relaxing intermittently. As a -
i5  consequence, fluid from the stomach can pass into the esophagus since the mechanical

barrier is temporarily lost at such times, an event hereinafter referred to as “reflux”.

Gastroesophageal reflux disease (GERD) is the most prevalent upper gastrointestinal tract
disease. Current pharmacotherapy aims at reducing gastric acid secretion, or at heutralizing
20 acid in the esophagus. The major mechanism behind reflux has been considered to depend
on a hypotonic lower esophageal sphincter. However, recent research (e.g. Holloway &
Dent (1990) Gastroenterol. Clin. N. Amer. 19, pp. 517-535) has shown that most reflux
episodes occur during transient lower esophageal sphincter relaxations (TLESR), i.e.
relaxations not triggered by swallows. It has also been shown that gastric acid secretion

25 usually is normal in patients with GERD.

Consequently, there is a need for a therapy that reduces the incidence of TLESR and

thereby prevents reflux.

30 GABAg-receptor agonists have been shown to inhibit TLESR, which is disclosed in WO
98/11885 Al.



2 Functional gastrointestinal disorders, such as functional dyspepsia, can
be defined in accordance with Thonpson W5 Longstreth G-, Drossnman DA,
Heaton KW Irvine EJ, Mieller-Lissner SA. C. Functional Bowel D sorders and
Funct i onaVO2BWOH T8l Pain. In: 5 Drossman DA, Tal |l ey NJPCTREAPSOMNTG,
Whi t ehead WE, Coraziarri E eds. Rone 11: Functional Gastrointestinal

Di sorders: Diagnosis, Pathophysiology and Treatnent. 2 S. MlLean, VA
Degnon Associates, 'Inc.; 2000:351-432 and Drossnan DA, Corazziari E,

Tall ey NJ, Thonpson WG and Wi tehead WE. Rone I1: A nultinational consensus
docunent on Functional Gastrointestinal D sorders. Gut 45(Suppl.?2),
111-1181.9-1-1999. 10 Irritable bowel syndrone (IBS) can be defined in
accor danEenationidl g‘ﬁktmipt:@ﬁna\k\ﬁisord_mgmhastfnn@mmsm cnbe MmdrhnKW | rvi ne
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Cor azi arMueEar—ﬁ@'ﬁzer BQTTE FJn&iéH&IB&MD:@&&E;& ehAFRstAdR ABHSRIEEPSin, 1115
Di agnosi s, Pat hophysi ol ogy and Treatnment. 2 ed. MLean, VA. Degnhon

Associ at Beossiae DA, TalieoN35hhangmon WG, ¥ bisehaed W@ACOWIWZEaMS Eomeréﬂ | ey NJ,

Thonpson WG . and i.tehe t| nat.i onal Jpcument
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|11 - 118170R1 danl 939 DeghohABRBidras bt (HOOagiGmJQQ&nEEﬁBBws(nﬂam rm&mmm'ﬁc acid) is
an endogenous neurotransmtter in the central and_ _peripheral nervous

syst ens. TRéydph dpampsan Wamma/Kldehead % ifeome 44 b’@éfﬁmﬁov%@mw% GABAA and
GABAB I f G 25
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protein coupled receptors nost stu e AB receptor “agoni st
bacl of en (4-am no- 3-(p-chl orophenyl)butanoic acid; disclosed in CH 449046)
is useful as an antispastic agent. EP 356128 A2 describes the use of the

GABAB 1 LR b B*Iﬁiro&lgﬁﬂB)%ﬂ be Ayfindieh RYdRERRE Rith Thodipséh T, use in 30
therapy, in particu in the treatment of central nervous system di sorders.
Longstreth GF, Drossman DA, Heaton KW, Irvine EJ, Mueller-Lissner SA. C. Functional

Bowel Disorders and Functional Abdominal Pain. In: Drossman DA, Talley NJ, Thompson
WG, Whitehead WE, Coraziarri E, eds. Rome II: Functional Gastrointestinal Disorders:

15 Diagnosis, Pathophysiology and Treatment. 2 ed. McLean, VA: Degnon Associates, Inc.;
2000:351-432 and Drossman DA, Corazziari E, Talley NJ, Thompson WG and Whitehead

WE. Rome II: A multinational consensus document on Functional Gastrointestinal

Disorders. Gut 45(Suppl.2), 111-1181.9-1-1999.

20
| GABAp receptor agonists

GABA (4-aminobutanoic acid) is an endogenous neurotransmitter in the central and
peripheral nervous systems. Receptors for GABA have traditionally been divided into
GABA4 and GABAgp receptor subtypes. GABAg receptors belong to the superfamily of G-
25 protein coupled receptors (GPCRs). '

The most studied GABAE receptor agonist baclofen (4-amino-3-(p-chlorophenyl)butanoic
acid; disclosed in CH 449046) is useful as an antispastic agent. EP 356128 A2 describes
the use of the GABAg receptor agonist (3-aminopropyl)methylphosphinic acid for use in

30 therapy, in particular in the treatment of central nervous system disorders.



WO 2006/ 001750 PCT/ SE2005/ 000951 3 EP 463969 Al and FR 2722192 Al di scl ose
4- am nobut anoi ¢ acid derivatives having different heterocyclic substituents

at the 336 the butyl chain. EP 181833 Al discl q,%q@ ted

3- am nopr opy&%ﬁosp%l nic acids having high affinities to S @E& receptor
sites. EP 399949 Al discloses derivatives of (3 s

am nopr opyl ) net hyl phosphi ni ¢ aci d, whith are described as pot ent GABAB

receptor agonists. Still other (3 ani nopropyl ) net hyl phosphi ni ¢ aci ds and

(3- am g%grospgyl )‘fhos hinic_aci ds have been disclosed_ in W) 01/41743 Al and
WO 01/ 42X3546398F @zﬂﬁﬁ&ﬂ%@%? Abgisgloss fBmirguAnle 3ad e ahiyes BAYIBE  sever al

POSPIE i3t e 0B) ARG of B3RS A THLL BB BRREOALS CABRE
aci d anadmgmsessmdnnmmnﬂ@mmpmphmc awidsihavingdsglaa fintcscowdd i n - Bi oor g.
& Med. Che Lett. (199 059- 3(?64 For a nore general review on GABAB
| i gands,C ég]é‘BGEﬁ"erptorl‘%tﬂs Oﬁéﬂ%m‘VQE{ém Agents (2001), 1,

3764 | - F@?‘? 6%%? k}lﬁﬁ&&?%%ﬁhrl%gg%aghgﬁﬁag% ﬂyl pr opymno recegt%) and
3- (3, 5- chgohistst Stllimtlgcr(%am;rmpmmqb]mmﬂwmh@pmnmamtsfayxtlmﬁopanal (disclosed in US
nati ve dRHIPEEBHIT ARG GAs Fave bEmr e csshra NG Vil v 88 g R RS ence,

30" h AnnuiplredfRelivdigl StRRWrEat AR SreldiBnshipOf sevetaldhodPiiRic RREidal Mtﬁsterl c
Modul at ion rgf%Nate{P%e and rR;elcomféfsrnant GABAB Recegjt orﬂgo}cAct I Vi to;\gﬁes. U wyl er

et al . maeetiolthir Bt dofhe @a@@m)rece@@or 2068is0R39d in J. Med. Chem. (1995), 38,

SR LB R SHMAARY L Sonl ey kbl s e BRLARD S Do
(The Jouripatg. m‘A@Hadfhm;(acﬂeagwwaﬁ@ Exises0a¥eRored mbtegaaipeil réviow oBGAKRPO3) ,

322-330),. 25 1H-|mdazoI§ rbo yllca dderlvatlé/\infew
4- ani no-eanfssemsuTeMed, P%X nea ﬁ?ﬂ’?"é hyfem deewrs L24He Biddedosed as

intermediates for the synthesis of purines (Tetrahedron Lett. (1966),
1885-1889) or imdazo[4,5
Positive allosteric modulation of GABAp receptors

15 2,6-Di-tert-butyl-4-(3-hydroxy-2,2-dimethylpropyl)phenol (CGP7930) and 3-(3,5-di-zert-
butyl-4-hydroxyphenyl)-2,2-dimethylpropanal (disclosed in US 5,304,685) have been
described to exert poéitive allosteric modulation of ﬁative and recombinant GABAg
receptor activity (Society for Neuroscience, 3 0" Annual Meeting, New Orleans , La., Nov.
4-9, 2000: Positive Allosteric Modulation of Native and Recombinant GABAg Receptor

20 Activity, S. Urwyler et al.; Molecular Pharmacol. (2001), 60, 963-971).

N,N-Dicyclopentyl-2-methylsulfanyl-5-nitro-pyrimidine-4,6-diamine has been described to
exert positive allosteric modulation of the GABAB receptor (The Joumnal of Pharmacology
and Experimental Therapeutics, 307 (2003), 322-330).

25

1H-imidazole-5-carboxylic acid derivatives
A few 4-amino-1H-imidazole-5-carboxylic acid ethyl esters are disclosed as intermediates
_ for the synthesis of purines (Tetrahedron Lett. (1966), 1885-1889) or imidazo[4,5-
30 dlpyrimidones and imidazo[4,5,-b]pyridines (Monatshefte fiir Chemie (1976), 107:1413-
1421). Also, 1,7-dihydro-6H-purine-6-ones are prepared from 4-acylamino-1H-imidazole-
S-carboxylic acid ethyl esters (Tetrahedron (1982), 38:1435-1441). However, these



30 d] pyri m dones and i m dazo[ 4,5, -b] pyridines (Mnatshefte fiir Chem e
(1976), 107:1413- 1421). Also, 1,7-dihydro-6H purine-6-ones are prepared
from 4-acyl am no-|1 H i m dazol e- 5-carboxylic acid ethyl esters (Tetrahedron
(1982), éé?fﬂ%’-ﬂi”@ﬁl). However, these WO 2006/ 001750 PCTFESEAWS096b51 4
conpounds are not known as positive allosteric nodul ators of the GABAB
receptor and have not been described ‘s being useful for the treatnent of
GERD or functional gastrointestinal disorders. s For a recent review on

al losteric nodul ati on of GPCRs, see: Expert Qpin. Ther. Patents (2001), 11,
1889- 19(pmpABNISaXs/MO LTSI FOsEF2ENeste00 shdulaprs ofithe (GAeB 46 redsptor avdent i on The

t ' i ovel d f f l ; R NI NO O
R e VSR RS LY A SRRl S ORI of oty . " )
aIkynyI;%@ﬁogamgggtggﬁaaglkyl, each optionally and independently
u

substituted by Cl-Cl0 al koxy, C3--C o cycloal kyl, CL-ClIO io thioal koxy,
hal ogen, hydroxy, nercapto, carboxylic acid, carboxylic acid ester,

R T Y R R Tk e
al kyl, QR0o0101, Wsksrypy, C2-Cio allcynyl, C3-Cl0 cycloal kyl, Cl-Cl10 al koxy,

Cl - C10 thi oal koxy, hal ogen, hydroxy, nercapto, nitro, keto, carboxylic
acid, carboxylic acid ester, carboxylic acid



is amde, nitrile or one or two aryl or heteroaryl groups; R2 represents
Ci -Clo al koxy or Cl-d o thioal koxy, each optionally and independently
substi t ut 1- C10 t hi oal koxy, hal ogen, hydroxy, mercapto, carboxylic
acid, car‘ﬁ&%@%{ﬂgﬂsgci d ester, carboxylic acid anide, ni Hg‘(sgzg)qsmgtp?@or t wo
aryl or heteroaryl groups; 20 R3 represents Cl-Clo al koxy, optionally
substituted by C -d o thioal koxy, C3- G10 cycl oal kyl , keto, hal ogen,
hydr oxy, nercapto, carboxylic acid, carboxylic acid ester, carboxylic acid
amde, nitrile or one or two aryl or heteroaryl groups; Cl-Cl0 al kyl; C2-C10
al kenyl ;Owthn h B or C3-Cl0 cycloal kyl, each optionally and, 25
i ndependgnt pst it ut - - ) cycl oal kyl, keto, Cl-Cl10
t hi oal ko 3‘%@@’6&%?%*‘1@‘@6%&%@%‘8‘8@%%5@f‘%%‘%g ogen, hydroxy, mercapto,
carboxylic acid, carboxylic acid ester, carboxylic acid amde, nitrile or
one or two aryl or heteroaryl groups; aryl or heteroaryl, each optionally
and i ndependently substituted by Cl-Cl10 al kyl, C2-Cl10 alkenyl, C2-C o
al kynyl, C3-C10 cycl oal kyl, C1-Cl10 al kpxy, Cl1-Cl10 thioal koxy, hal ogen, 5
hydr oxy, nercapto, nitro, keto, carboRylic acid, carboxylic acid ester,
carboxylic acid amde, nitrile %ﬁ onelor two aryl or heteroaryl groups; or
am no, optionally mono- or disuBsStiNut®d with C1-C10 al kyl, C2-Cl10 al kenyl,
C2-Cl O allcynyl or C3-Cl0O cycloal kyl../i 0o R4yrepresents C1-CLlO al kyl; C2-Cno
al kenyl; C2-Cno al kynyl; C1-Clo_al koxy;\or. £3-C o cycloal kyl, each
optionally and independently suBsTKt ut e(ﬁ Y\C]- C10 al koxy, C3-C10
cycl oal kyl, C1-C10 thioal koxy, hal og&n, Nydr 8y, mercapto, carboxylic acid,
carboxylic acid ester, carboxylic acid amde, nitrile or one or two aryl or
heteroaryl groups; aryl or heteroaryl g)each optionally and i ndependently
substituted by C-Cl10 alkyl, C2-Cio 1s al kenyl, C2-C D al kynyl, C3-C10
cycl oal kyhereigl- C10 al koxy, Cl-Cl10 thioal koxy, hal ogen, hydroxy, mercapto,
nitro, keto, carboxylic acid, carboxylic acid ester, carboxylic acid am de,
nitrile or one or two aryl or heteroaryl groups;

R’ represents C;—Cyp alkyl; Co-Cio alkenyl; Co—C)p alkynyl; or C3—Cig cycloalkyl, each

optionally and independently substituted by C1-C) g alkoxy, C:+—C, cycloalkyl, C1-Cyg

10 thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester, carboxylic

acid amide, nitrile or one or two aryl or heteroaryl groups;
aryl or heteroaryl, each optionally and independently substituted by C;-C1g alkyl, C:~Cio
alkenyl, C:—C,p alkynyl, C3~Cj cycloalkyl, C;-C ¢ alkoxy, C;-Cj thioalkoxy, halogen,

hydroxy, mercapto, nitro, keto, carboxylic acid, carboxylic acid ester, carboxylic acid

15 amide, nitrile or one or two aryl or heteroaryl groups;

R? represents C)-Cyo alkoxy or C,-Co thioalkoxy, each optionally and independently
substituted by C;-Cjg thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic

acid ester, carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups;

20
R? represents Cy-Ci alkoxy, optionally substituted by Cy-Cjq thioalkoxy, C3~Cia

cycloalkyl, keto, halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester,
carboxylic acid amide, nitrile or one or two ary! or heteroaryl groups;
Cy~Cig alkyl; Co—C;p alkenyl; Co~Cyp alkynyl; or C3—C,g cycloalkyl, each optionally and

25 independently substituted by C;-Cyg alkoxy, C3~Cp cycloalkyl, keto, C;-Cyg thicalkoxy,



with the exceptions of 20 1H i m dazol e-5-carboxylic acid,

4- (acetyl am no) - 1-met hyl - 2- (met hyl thio)-, ethyl ester;

1Hi m dazol e-5- car boxylic acid, 4- (acetyl am no) - 2- (et hyI t hi o) - 1- phenyl -,
ethyl edY@p906/04135¢ nj dazol e- 5- car boxyl i ¢ acid, PCT/SE2005/990951
4-[(4-chl orobenzoyl ) am no] -|.- (2-furanyl met hyl ) 25 2- (et hyl tHI"d)'-, ethyl
ester; 1Him dazol e-5-carboxylic aci @,

4- (acetyl am no) - 1- (2- furanyl net hyl ) - 2- (rrethylthi 0)-,. ethyl ester;

1H i mi dazol e-5-carboxylic acid, 4-(acetylam no)-2-(nethylthio)-1-(2-

t hi enyl| reddpeh) hydretyyeraptop carb\t@lﬂﬂd)ﬁd @erbo@lid%eTd &R0 OarbOARSEId afnide,

1H i m dazol e- 5- car boxylic acid, (nmethylthio)-4-[[(5-nitro-2-

furanyl YeEHe 8ngme AfVASP £I P?efoﬁi‘Fﬂr@P%t hyl)-, ethyl est er

1H i m dazo| e- 5-car box | C_.aci t hyl et hyl ) benzo am no

1- (2- mEFHENASIFEYY € @ﬁﬂ?W&%ﬂddyéemé%@w saé 65 gy C1 Cw alkyl, & I
1H i m dazol e-5-carboxylic acid, 4- [kyz 4-di chl orobenzoyl Yam no]-1-[4-(I-

met hyl etdﬂyﬂn)!bﬁ'eﬁ(}lu]al@nﬁ’héhhgiotqypb)l Létingto dkees C1-Qd-thivatkexpl leldgen.ar boxyl i ¢
acid, 1-[4-(1- rrethylethylh)(phen ylT-4-[(2-methyl -1 -

oxopﬂopﬁWﬁYnﬁFf%"@nﬂtWy ta; GFroxydie poid, ‘t‘é’é‘t’@‘ryhc 3P‘Idrq5¥?r,d‘éi‘2ﬂxéh53@ér boxyl ic

d, 1- 2- thylth
athyl ot iy bBHcRY o A O BRSEARAGRI M ol - 2+ "o (methyiEni o)~
1-[ 2-t hlaemyxb,rmmloyeil]ymexﬁc( -dir disubstirnedatit §aGirukyl 26,-Cretiketyl, 1656 p alkghily |

ester; g;«v% qﬁﬁlo' e-5-carboxylic acid,
1-[ 2- met‘ﬁ ’H(—%‘%TPT [(trichloro-acetyl)anino]- 2-(nethylthio)-, ethyl
ester.

o R represents C—Cyp alkyl; C;—Cyp alkenyl; C;—Cip alkynyl; C;-Cyg alkoxy; or C3—Cio

cycloalkyl, each optionally and independently substituted by C1-Cjg alkoxy, C3—Co

cycloalkyl, C1-Cyq thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic
acid ester, carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups;

aryl or heteroaryl, each optionally and independently substituted by Cy-Cjq alkyl, C;—Cio

15 élkenyl, CCyp alkynyl, C3-Cg cycloalkyl, Cl'-C 1o alkoxy, C1-Cyg thioalkoxy, halogen,
hydroxy, mercapto, nitro, keto, carboxylic acid, carboxylic acid ester, carboxylic acid

amide, nitrile or one or two aryi or heteroaryl groups;

with the exceptions of:
20 e 1H-imidazole-5-carboxylic acid, 4-(acetylamino)-1-methyl-2-(methylthio)-, ethyl
gster;
o 1H-imidazole-5-carboxylic acid, 4-(acetylamino)-2-(methylthio)-1-phenyl-, ethyl
ester;
e 1H-imidazole-S-carboxylic acid, 4-[(4-chlorobenzoyl)amino]-1-(2-furanylmethyl)-
25 2-(methylthio)-, ethyl ester;
» 1H-imidazole-5-carboxylic acid, 4-(acetylamino)-1-(2-furanylmethyt)-2-
(methylthio)-, ethyl ester;
¢ 1H-imidazole-5-carboxylic acid, 4-(acetylamino)-2-(methylthio)-1-(2-
thienylmethyl)-, ethyl ester;



I n one enbodi ment of the present invention, R2 is Cl-Clo al koxy, optionally
substituted by Ci-Cl0 thioal koxy, halogen, hydroxy, nercapto, carboxylic
acid, carboxylic acid ester, carboxylic acid amde, nitrile or one or two
aryl or H@Péﬁ?ﬁé‘r"'{ogroups 20 In a further enbodiment ofPGIFRE2PGSMEME on, R2
is CG-CGo thioal koxy, optionally substituted by C-C10 thioal koxy, haI ogen,
hydroxy, mercapto, carboxylic acid, cafboxylic acid ester, carboxylic acid
am de, nitrile or one or two aryl or heteroaryl groups. This new class of
conmpounds, of fornmula |I above, 1H i m dazol e-5-carboxylic acid ethyl 25
esters or am HHsmidazeledSedrbibxydr ook i2t (nwehdthic)st-H(5-aitftsABAB r ecept or

nodul at or s. Teg neral terns d in the ition of formula |I have the
fol | owi ng nmeatHr ar@onyl WB]‘E#E*P@“&“?@F&JQ%F I8ty anched al kyl gr oup,

P20 10 2R MBS 20 AR BRSO D 0P

i sopentyl, hemythoﬁypﬁeﬁpt)-)ﬁ-(me'ﬂmdt}ab)éydthﬁmﬁteb;e substl tut ed by one or nore of

WD 2006/ 001750 PCT/ SE2005/ 000951 .8 C1-C - C10 t hi oal koxy,

hal ogen, hydr bXymigagp aﬁasﬁbo’adww&sdfﬁr[@ ér,ql%hiomb%nzswmr@]dcw ester,
carboxylic ac t ryl or heteroaryl groups. The
al kyl groups {r?gy coiﬁﬁje?hgﬁbh ?a(gnre Hetlg;rl xgm; selected fromO0, N and S,

i.e. one @ nNErigidEZzolehBcabsbiit a%id}ns[4n(amnhﬁylsmlgsphényu]e¢[@ynﬁmma
het er oat om Exanpl es. of such s groui) §/tsre nmet hyl - et hyl et her,
“h

met hyl - et hyI aPfarEoRyhdIHRR ird (methyishia YLeRI& al kyl group nmmy formpart of a
ring. One f@rxﬁuc?a%oferfici}w{ﬁﬂ:%étlg?%hf%}l{ﬁlﬂe@rﬁj Kxg:h%ri?‘éﬂe prﬁ) 2-

substi t ut ed f or uor1 ne at’om stral ranched
al kemyl| gr oup{métaylihig)- ,aatln)defh@rcar bon at ons, for 10 exarrpl e Vi nyI
i sopropenyl and 1- bute

al keny. be s ted by ne . or. nore of
C - C10 al kdxy!Hdmidezg et%%awﬁwmiér[agtgﬁny 1RLopAcst k}gwwszw ic

acid, carboxy éﬂ;)(lﬁﬁb W, 85186ter;GARPOXYl i ¢ acid am de nitrile or one or two
aryl or heteroaryl groups. The al kenyl groups may contain one or nore

het er oat on®» shHemhchdoh‘epiacarBoxmlcamﬂ $;[2+methoxyphenydj-4+{trichlofo-btetylmmnboln at ons
may be substi g% &yﬁg fuc eteroatom One or nore of is the hydrogen
atons of the 41RE 19 yﬁ'ﬁ?rbe substituted for a fluorine atom
15
In one embodiment of the present invention, R’is C;-Cjo alkoxy, optionally substituted by
C-Cjp thicalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester,

carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups.

20 In a further embodiment of the invention, R? is Cy-Co thioalkoxy, optionally substituted
by C;-Cjg thioalkoxy, halogen, hydroxy, mercapto, -carboxylic acid, cérboxylic acid ester,

carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups.

This new class of compounds, of formula I above, 1 H-imidazole-5-carboxylic acid ethyl

25 esters or amides, are useful as positive allosteric GABAg receptor modulators.
The general terms used in the definition of formula I have the following meanings:
C;-Cyp alkyl is a straight or branched alkyl group, having from 1 to 10 carbon atoms, for

30 example methyl, ethyl, n-propyl, isopropyl, n-butyl, i1sobutyl, secondary butyl, tertiary
butyl, pentyl, isopentyl, hexyl or heptyl. The alkyl may be substituted by one or more of



C2-C o alkynyl is a straight or branched al kynyl group, having 2 to 10
carbon atons, for exanple ethynyl, 2-propynyl and but-2-ynyL The al kynyl
may be substituted by one or nore of Cl-Cl0 al koxy, Cl-Cl0 thioal koxy,

hal ogen, W9 &$9%6%0175%er capt o, carboxylic acid, 20 car boxyPFESE0HWEsker |
carboxylic acid amde, nitrile or one por two aryl orheteroaryl groups. The
al kynyl groups may contain one or noré€ heteroatons selected fromO0, N and S,
i.e. one or nore of the carbon atons may be substituted by such a

het eroatom One or nore of the hydrogen atons of the allcynyl group may be
subst i t Wted;§ alkosy,fd 00 1¢ thevatitoxy) h4l6ged3 h@lrOx v yrodroagité,ydarioxyhic egid) i ¢ al kyl ,
having 3 to 10 carbon atonms such as cycl opropyl, cyclobutyl, cyclopentyl or
cycl ohexptboxyheaaid estoncrpbxyiigacd s@idse nifilsar gpepedvo amkor kegesrbarl gpupsmy be

substituted by one or nore.of Cl-C10 .alk - hi koxy, . _hal ogen,
nydr oxy e s Aot tnsl O R e St S obl AV BB b e Sach «
ami de, diigidre b€ tHRIcafita Aimd Miay &k ¥libgitutbe by 6@ MletdoRdns Exdiples BELRA! KYI
groups may have one or 30 nore heteroatons selected fromQ, N and S, i

one 6r rEPEPSGEe mRtyEalsthest @ﬁ@yhﬁ@ymiv@rzb@sﬂibﬁrmnetbﬁrﬁészmmgn%ie' 9
bst it . f th
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an al koxybgitotep férayilingine at@n.10 carbon atons, for exanpl e nmethoxy, s ethoxy,
n- pr opoxy, n-butoxy, isopropoxy, isobutoxy, secondary butoxy, tertiary
but oxy, pentoxy, hexoxy or a heptoxy group. The al koxy may be cyclic,

parti al |y, @Sftdy s adulizht Mlﬁ%ﬁéﬁeﬁtaﬁéznyﬁ%ﬁﬂp,%v?n@ 2R6ARLAMBOH aBmE 6! opent oxy.
The al koxy may be aronmatic, such as in enzyloxg or phenoxy. The al koxy
¢

groups reaxgmplerninylnisopropenyl and &-ttenyl. ddeatieenybmk e be substituted 1oy ond crmoors, i . e.
one or nore of the carbon atonms may be substituted by such 10 a heteroatom
The al ki Bkowt bat¢ odhiealkeyy dindogsn, Ixsirexyo mergaptol gagokigacidy - C10

t hi oal koxy, hal ogen, hydroxy, nercapto,. carboxylic acid, carboxylic acid
ester, CAFISEYYY F_@g SHEN aafi?ﬁi‘ﬂé:, aﬁ# @W{egnl&a\k&ﬁ 8noPT HRFTRE SA hegFroRt BPERS |
groups. ﬁk—&&&hg@@h&;ﬁw chritaid dridicR MO K¥te Hafihks RR¥iedGron ) NLhdeiiRon at ons,
for exanple 1s”thi ohet hoxy, thioethoxy, n-thiopropoxy, n-thiobutoxy,

t hi oi sopmepoxore bfifheicatbonatonys may be substituted by such a heteroatom. One or more of

15 the hydrogen atoms of the alkenyl group may be substituted for a fluorine atom.

C»-Cio alkyny! is a straight or branched alkyny! group, having 2 to 10 carbon atoms, for
example ethynyl, 2-propynyl and but-2-ynyl. The alkynyl may be substituted by one or

more of Cy-Cjq alkoxy, C;-Cyg thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid,

20 carboxylic acid ester, carboxylic acid amide, nitrile or one or two aryl or-heteroaryl groups.
The alkynyl groups may contain one or more heteroatoms selected from O, N and S, i.e.
one or more of the carbon atoms may be substituted by such a hetercatom. One or more of

the hydrogen atoms of the alkynyl group may be substituted for a fluorine atom.

25 C3-Cjp cycloalkyl is a cyclic alkyl, having 3 to 10 carbon atoms such as cyclopropyl,
cyclobufyl, cyclopenty! or cyclohexyl. The cycloalky! may also be unsaturated, The
cycloalkyl may be substituted by one or more of C-C) g alkoxy, C;-Cq thioalkoxy,

halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester, carboxylic acid amide,
nitrile or one or two aryl or heteroaryl groups. The cycloalkyl groups may have one or

30 roore heteroatoms selected from O, N and S, i.e. one or more of the carbon atoms may be



secondary thiobutoxy, tertiary thiobutoxy, thiopentoxy, thiohexoxy or

t hi ohept oxy group. The thioal koxy may be unsaturated, such as in

t hi opr openox aromatic, such as in thiobenzyl oxy or The
thioalkof@oﬁévogg %ubstltuted by one or nore of C - ClOPEFkggggH@?gkl

t hi oal koxy, hal ogen, hydroxy, nercapto, carboxylic acid, carboxylic 20 acid
ester, carboxylic acid amde, nitrile Or one or two aryl or heteroaryl
groups. The termaryl is herein defined as an aromatic ring having from®6 to

14 carbon atons including both single rings and polycycllc conpounds such
as phenyjubstiateshly syeh adstergatom. @pe poward of thybydrpgen damp pf Biscysloaliagh e

(s:;(tzls'é;]t I@PESE%S%?&%E?%ES}&@% a %Clo al kenyl, 25 C2-Clo ai kynyl C3-C10

i oal koxy, halogen hydr oxy, rmercapto,
nitro, keto, carboxylic aC|d carboxylic acid ester, carboxylic acid am de,

nitrile, or one or two aryl or, het eroaqy gr oups, such as in biphenyl.
Pol ycycl §cCri %Wansén@aioewgf@w aVH!a&'HOa]I GAThAsHPeE B SOB exasRPle MmethoxVed. - WO

an arong e TGOy R0, Sop Pe kSl RE6LARY Hiiei, BELR Bifl o i nos

and pol yparedays he;mxpamrad&ptomy\gmm Tbelelkoxy sy dealyclod, phhilly ungaturated@s | S
ei t her oxy en, |tro en or sul phur, such as furg@g}l{, '[BI henyl or
MY Ped

i mi dazo TIHPEPRERPTY OF SYCoRentomyy The & W“Gn%“’BPS nor e
substit Ui?xlrﬂcﬁ@ iéi cdlspl?eiogl‘l%cﬁll?dx? (émupgzﬁiﬂo@xta%ﬁ kgays mof?hegrgat@hgy”yl G3-d o

cycl oal ky al kox t hi oal’koxy, hal ogen, hydroxy, nercapto,
nitro, ksﬂ@ted:mm&))'ll ard &,cued ong ar moreydfithe carbeon atesisenay b;eaulb@txtytedcbyamlﬂ ami de,
nitrile or one or two aryl or heteroaryl groups, such as in biphenyl.

Pol y&ycl # beteioaipen. dihe ableaxymaayels swawrembwne@smm af et-Co abexiiyr @t-€do  Hal ogen

as used herein is sele dfromchlorlne qu romi.ne or iodine: 10
\When theh&ﬁﬁﬁﬁq VAR dRITCPRAGeaEORY i 2 i) @ﬁﬁ@ér&ﬁ@r Ca8EIGt om

they Canam@ém&ie hﬁnﬁ%\‘%ﬁ@brﬁﬁ@ﬁﬁp&%f@rﬁﬁ#/l é:% . The present |nven_t| on
includes the m xture of isoners as he i ndi vi dual stereoi soners.

The present i nventl on furt her incl udes georretrl cal isomers, rotational

| Somers, E‘arﬁn 1%y 1s 4 fifoa &x%sgrgﬁ]pdhguiigsf & fPC3hSt atoms, for example

15 thiomethoxy, thioethoxy, n-thiopropoxy, n-thiobutoxy, thioisopropoxy, thicisobutoxy,
secondary thiobutoxy, tertiary thiobutoxy, thiopentoxy, thiochexoxy or thioheptoxy group.

The thioalkoxy may be unsaturated, such as in thiopropenoxy or aromatic, such as in
thiobenzyloxy or thiophenoxy. The thioalkoxy may be substituted by one or more of Cy-

Cjo alkoxy, C;-Cyq thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic

20 acid ester, carboxylic acid amide, nitrile or one or-two aryl or heteroaryl groups.

The term aryl is herein defined as an aromatic ring having from 6 to 14 carbon atoms

including both single rings and polycyclic compounds, such as phenyl, benzy! or naphtyl,

optionally substituted by one or more substituents such a§ C1-Cqg alkyl, Co—Cyp alkenyl,
25 Cp—Cjp alkynyl, C3—C)o cycloalkyl, C1-Cjq alkoxy, C1-Cyq thioalkoxy, halogen, hydroxy,

mercapto, nitro, keto, carboxylic acid, carboxylic acid ester, carboxylic acid amide, nitrile,

or one or two aryl or heteroaryl groups, such as in biphenyl. Polycyclic rings are saturated,
partially unsaturated or saturated.



15 Where applicable, the conpounds of formula | may be used in neutral form
e.g. as a carboxylic acid, or inthe formof a salt, preferably a
pharmaceutically acceptable salt such as the sodium potassium anmoni um
cal ci um WO MRGAESFUM salt of the conpound at issue. 20PGHEEXIHPYEHAS of
formula | are useful as positive allosteric GBR (GABAB receptor)

modul ators. A positive allosteric nodulfator of the GABAB receptor is defined
as a conpound which nakes the GABAB receptor nore sensitive to GABA and
GABAB receptor agonists by binding to the GABAB receptor protein at a site

differe fromthat 25 used t he endogenous | i gand. e positive

al | ost erte t@ﬁ&ﬁ‘ﬁﬂiﬂét’%ﬁ“ﬁ@t wohas in Wﬁ@HF e lh\ﬂ?‘fiﬁ%atﬂ-ligd’ 08PN i ncr eases
ot ency ' 4 DSIC ' £ ' : has
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r ecept orai6@sisyiteteey g@h, WeosdStn wiphuf &ath asThedned, ehieph&gtpounds of fornula |

can be effective as full or Earti_al agoni sts. 30 WO 2006/ 001750
PCT/ SE2068dayopgddine. {Hhetetarpariibis optipeally swbstitited bywaaor oyor¢ subatitwentpsuahd of t he

f la | i n, t : fo 1 B
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obser vedsterjorasiegytiobid aniile nitridsendnel drtwobiydbr h&tefbaryd gt@ghs) sach Beinuse of a
positive allosteric GABAB receptor nodul ator according to fornmula I,
- opt i onalbiphanyl. Fohtsyalae fiegs are sautptedonmiplly sesapireted ggemvieted. f or t he

prepar atd.on of a i canent, for .t he i.nhi bi;tion of transient |ower
b ophagedfoedh o eFE BBl K Rtet 84 copsariills tha i, BonbRaF e . °0f ¢ he
inveption is the use of a conpound of fornula I, optionally in

When the compounds of formula I have at least one asymmetric carbon atom, they can
exist in several stereochemical forms. The present invention includes the mixture of
isomers as well as the individual stereoisomers. The present invention further includes

geometrical isomers, rotational isomers, enantiomers, racemates and diastereomers.

Where applicable, the compounds of formula I may be used in neutral form, e.g. as a
carboxylic acid, or in the form of a salt, preferably a pharmaceutically acceptable salt such
as the sodium, potassium, ammoniurn, calcium or magnesium salt of the compound at
issue.

20
The compounds of formula I are useful as positive allosteric GBR (GABAGg receptor)
modulators. A positive allosteric modulator of the GABAg receptor is defined as a
compound which makes the GABAp receptor more sensitive to GABA and GABAz
receptor agonists by binding to the GABAg receptor protein at a site different from that

25 used by the endogenous ligand. The positive allosteric GBR modulator acts synergistically
with an agonist and increases potency and/or intrinsic efficacy of the GABAg receptor
agonist. It has also been shown that positive allosteric modulators acting at the GABAg
receptor can produce an agonistic effect. Therefore, compounds of formula I can be
effective as full or partial agonists.

3



conbi nation with a GABAB receptor agonist, for the manufacture of a
medi canent for the prevention of reflux. 15 Still a further aspect of the

invention is the use of a conmpound of forrmula I, optional Ié Ln_ _conbination
with a CAEB8HEM or agonist, for the manufacture of aPfEQFEEMN Y or the

treatment of gastroesophageal reflux disease (GERD). Effective nmanagenent of
regurgitation in infants would be an ildportant way of preventing, o as well
as curing lung disease due to aspiration of regurgitated gastric contents,
and for managing failure to thrive, inter cilia due to excessive |oss of

i ngeste utrient.. Thus. a .further aspect..of. the inventi.on is the use of a
corrpoungo‘ Eﬁhfeﬁ F‘?R?F5°¢]‘g° BB’FP%%HSI%/CQWO%%R&}WJP%@&W Isg e Y ecept or

agoni st, for the manufacture of a nedicanent for the treatnent of |ung

di sease. 25 Anot her aspect of the invention is the use of a compound of

f or mul a Als a apisequeakt gf ihe GABAD irctebiocn bevdrhing andcdBABItivece GABAggeeptet , for the
manuf acture of a nedicanent for the  nanagenment of failure to thrive. WO
2006/ 00 FESWsPEppBtxophripsyaian ofipposisreadiosigsis araduistor; pe increased inbivitian t he use

Sgont ot Ttgpsipatdon St SaRacea HBidc Ratar s (FOFSR B a G Pladeluitis, ' ooP
prevent io%eroéd.@nlas@xenﬁy,qﬂ? afesérﬁfnwﬁﬁgﬁ hsdiRldiedsh MBuseDF A positivB8llosRect  of

the invention is the use of a conpound of fornmula I, optionally In -
conbi natGABAwiredepsor GdiBitorexeptding mgfonnsln I, dpionalheinnmmifiacionrveittod a

medi canent _for the treatnent or prevention of laryngitis_or chronic

| ar yngi tGFABAR recepiefagonisty B ithg prepaatipp ggémedxcﬁméwtffyvbﬂwi ighifitiparofd@nsient ¢ he

i nhi bi tilg‘gﬁrﬁgso%%gisl%@%‘c}ewggxdahtogﬁgmﬁeal sphincter rel axations (TLESRs),

wher eby "a phar y an nmacol’ogi cal ly effective amount of a
conmp@und of forrmula I, optionally in conbination wth a GABAB receptor
agonist, is admnistered to subject in need of such inhibition. Another
aspect of further pspeehof the inventiomisttheusefafia compoppéobforingl Iopptiafallysn wher eby a

combination with a GABAg receptor agonist, for the manufacture of a medicament for the

prevention of reflux.

15 Still a further aspect of the invention is the use of a compound of formula I, optionally in
combination with 8 GABApg receptor agonist, for the manufacture of a medicament for the

treatment of gastfoesophageal reflux disease (GERD).

Effective management of regurgitation in infants would be an important way of preventing,
o aswell as curing lung disease due to aspiration of regufgitated gastric contents, a;nd fér
managing failure to thrive, inter alia due to excessive loss of ingested nutrient. Thus, a
further aspect of the invention is the use of a compound of formula I, optionally in
combinatioi:t with a GABAGg receptor agonist, for the manufacture of a medicament for the

treatment of lung disease.

Another aspect of the invention is the use of a compound of formula I, optionally in
combination with a GABAg receptor agonist, for the manufacture of a medicament for the

management of failure to thrive.



i s pharmaceutically and pharnmacol ogically effective amount of a conmpound of

formula I, optionally in conbination with a GABAB receptor agonist, is

adm nistered to a subject in need of such prevention. Still a further

aspect ofWORISORYBAti on is a nethod for the treatnment oPCHIERNSEWPhageal

20 reflux di sease (GERD), whereby a pharmaceutically and pharnmacol ogi cal ly

ef fective , anbunt of a conpound of forhlila 1, optionally in conbination with

a GABAB receptor agonist, is admnistered to a subject in need of such

treatment. Anot her aspect of the present invention is a method for the

treatnment or preventjon of 25 regurgitation, eby phar maceutically and
og:pulpgr

phar mac oP8gihenpIPsctatiths mveation s theruse Pf 4 comg GReRally o nt i onal |y
i n conbi LOn.- W B -ageni i N ubj ect
in necd SrbgBst vl CAPASLERRR SRR o) mad Fac AT AR Serk o 0 0
for the gefalABstprevenBiof veRithan suth ddrefR@UEiddakihan. i n i nfants, whereby a
phar maceutical |y and pharnacol ogically effective WO 2006/ 001750

PCT/ SE2005/ 000951 13 anmount of a conpound of formula I, optionally in
conbi nati o ith a GABAB receptor agopist, is .administered to a subject in
need b ABRbET BB OATe TR PoAEREL® SBRRRIRN K hogHERON e a net hod
for the LLGRNIRS withaRYSBAL OfteBlor BBGIE! i Bk minhorud athef@Rent HIHLSDY 2
phar maceut1 cal Ty and pharnacol bgl c y ' effective anount of a compound of
fornul a treat@ight Gipbvantion of Difrigd dradhromié MrgngBAB recept or agonist, is
adm nistered to a subject in need of such treatnent. The |lung di sease to be
treated nmay inter alia be due to aspiration of regurgitated gastric
contents., 10 Still a_further aspect .of the inventiaon.is nmet.h for the
ranageneAr S Pro AL TR Dathuapier aisoy B IR HER BeR R rrrisdover
phar qacot _h&@éal WHEAA ST X8I ATPINESRY), ¥heRbPaphsntleuticanyeh@ |, optionally
in conbination with a GABAB receptor "agonist, is admnistered to a subject
i n need plarmactiogicelly effertive amonntf afrat dvarpoasg ef formblatheptiomByin combisationnet hod
for the treatnpent or prevention of asthnmp, such as d;gtjl ux-rel ated ast hma,
t

wher eby HitBRLP ABOBIE PHTIAFORNel S AR RS IEEICOGiSEBIE Pty 8P el Sugl inhibition.

Another aspect of the invention is a method for the prevention of reflux, whereby a
is  pharmaceutically and pharmacologically effective amount of 2 compound of formula I,
optionally in combination with a GABAg receptor agonist, is administered to a subject in

need of such prevention.

Still a further aspect of the invention is a method for the treatment of gastroesophageal
20 reflux disease (GERD), whereby a pharmaceutically and pharmacologically effective
amount of a compound of formula I, optionally in combination with a GABARg receptor

agonist, is administered to a subject in need of such treatment.

Another aspect of the present invention is a method for the treatment or prevention of
25 regurgitation, whereby a pharmaceutically and pharmacologically effective amount of a
compound of formula I, optionally in combination with a GABAg receptor agonist, is

administered to a subject in need of such treatment.

Yet another aspect of the invention is a method for the treatment or prevention of

30  regurgitation in infants, whereby a pharmaceuticaily and pharmacologically effective



anount of a conpound of formula I, optionally in conmbination with a GABAB
receptor agonist, is admnistered to a subject in need of such treatnent.
20 A further aspect of the invention is a nethod for the treatnent or
prevent i 8¥0&906{08}%fgitis or chronic laryngitis, wherebfCA/SERUSHA¥ELtI cal |y
and pharmacol ogically effective amount of a conpound of fornula I,
optionally in conmbination with a GABABIY eceptor agonist, is admnistered to
a subject in need of such treatment. 25 A further enbodinent is the use of a
conpound of forrmula I, optionally in conmbination wth a GABAB receptor

agoni st, for the manufacture of _a nedi cament for the treatpent of a
funct i oramougsef 2 6pmpaund offormplad, epijong combipatioEy Withy Bg}té’r‘gli TCRRIOF nvent i on

is a nmethod..f. t._ of ' ‘ troi ntestinal disorder,
wher eby %leesf’flée)gcc%%%t%ﬁ%%%ecgﬁn Q%J#p%ﬁg?g@t?o@sﬁul al, optionally in
conbination with a GABAB receptor agonist, is 30 admnistered to a subject
suffering fromsaid condition. WO 2006/ 001750 PCT/ SE2005/ 000951 14 A

furt her #itbadirienaspest offthe trsentidn & acoetpod fiet theé tréasmend, preventagt érankbitioni n
conbination wth a GABAB receptor, agonist, for the manufacture of a

modi cametiupbiseats, VhesbheRbBRceisAly Pﬁiaharalygﬂe&ﬁ%x ef%&’r?é‘t"ﬁé?")&%‘p&f@t of the
i nvention,_| r .l r. : . RAN i.a.. Whereby an
et oot @i B S K opli ity RbBE vt ARG Tec NREBRLEHS 1ot on

W th a GhaBisteesEilDfubp@Oi ided off SudhdréatthedteTRARY disesdehh ®elretteliinglyi Ng from
said condition. Functional dyspepsia refers to pain or disconfort centered

in the upperlialbddueto aspbiation of welrgitaiedigasttihapntentsr i zed by or conbined with
upper abdom nal fullness, early 10 satiety, bloating or nausea.
Etiologically, patients with functional dyspepsia can be divided into two

groups: et 4 AQ8fRr Wegelt Sthé HRRAGd B Hehad RARRY B/l RHeRRbf Aliufd6 0! 091 C
abnormality of wuncertain clinical relevance (e.g.” Heli cobacterpylori
gast ri t i wherhbys & phargiacedtically ankd phdrimacolggichidy efifersive winvunt afla dopppeusénsi tivity,
gast roduodenal_ dysnotility) is. 2- Patients with no identifiable explanation
for the Sympiadneptionally in corbination with a GABAg receptor agonist, is administered to a

subject in need of such treatment.

15 A further aspect of the invention is a method for the treatment or prevention of asthma,
such as reflux-related asthma, whereby a pharmaceutically and pharmacologically effective
amount of a compound of forrnula I, optionally in combination with a GABAg receptor

agonist, is administered to a subject in need of such treatment.

20 A further aspect of the invention is a method for the treatment or prevention of laryngitis or
chronic laryngitis, whereby a pharmaceutically and pharmacologically effective amount of
a compound of formula I, optionally in combination with a GABAg receptor agonist, is

administered to a subject in need of such treatment.

25 A further embodiment is the use of a compound of formula I, optionally in combination
with a GABARp receptor agonist, for the manufacture of a medicament for the treatment of
a functional gastrointestinal disorder (FGD). Another aspect of the invention is a method
for the treatment of a functional gastrointestinal disorder, whereby an effective amount of a
compound of formula I, optionally in combination with a GABAg receptor agonist, is

30 administered to a subject suffering from said condition.



Functional dyspepsia can be di agnosed according to the follow ng: At |east
12 weeks, which need not be consecutive within the preceding 12 nonths of

1- Persistent or recurrent dyspepsia (pain or disconfort centered in the
upper 20 V¥84¥¥#MY75&nd 2- No evi dence of organi c di seasePCRREPWEOPMYSht upper
endoscopy) that is likely to explain the synptons and 3- No evi dence that
dyspepsia is exclusively relieved by ddfecation or associated with the
onset of a change in stool frequency or form 25 Functional dyspepsia can be
di vided into subsets based on distinctive synptom patterns, such as

ul cer - | i Kefudlyes pebsdimend yssthoisd of a/cdmposnd pf fepsilal, apdonsllype cofbmdtion
(non-specific ysbpeBsi a. WO 2006/ 001750 PCT. SEéqOOSI 00?95 15 Currfently
exi sti ng"Withé BFECERioE R fog (s asrutfacnie qf 2 gedicament fqrithe freafmantpt, ot ed

t owar ds i 1 VeI : ; t e pies stilt
i ncl ude fugllr:\ﬂt":ﬁlfé}agis gésgi{'\nt S. Scr,%\y u? teﬂ%:? H;gggté%?%oﬁ‘ﬁ?ﬁge?é\ﬁv&gﬁ?i on ?g&?he use of
a conpoufudctkmabdylpagsia, ovienehy dneffectivopnoumalf b yomposwhdd foahilad, optionally GABAS
receptor, agoni.st, far t nuf acture of .a  nmedi cament for t treatment or
b vt | BESEPRiPn ) . O ol Feciion agaaisp g AL B SR i b
predom ngpd cdddRiondi arrhea predom nant IBS or alternating bowel novenent
predom nant I1BS. 10 A further aspect of the invention is a nethod for the
treatment or prevention of irritable bowel syndrone (IBS), whereby a
pharmaceutically and pharnmacol ogically effective anobunt of a conpound of

formul a Funcﬁsﬁalqpaiebyiair@feﬁsqa‘%ﬁmrimomfmcé}u&é@m}fe%?ata%omeﬂoni st, is
adm nistered to a subject in need of such treatnent. 15
Discomfort may be characterized by or combined with upper abdominal fullness, early
10 satiety, bloating or nausea. Etiologically, patients with functional dyspepsia can be divided
into two groups:
1- Those with an identifiable pathophysiological or microbiologic abnormality of
uncertain clinical relevance (e.g. Helicobacter pylori gastritis, histologicél

duodenitis, gallstones, visceral hypersensitivity, gastroduodenal dysmotility)

15 2- Patients with no identifiable explanation for the symptoms.

Functional dyspepsia can be diagnosed according to the following:
At least 12 weeks, which need not be consecutive within the preceding 12 months of
1- Persistent or recurrent dyspepsia (pain or discomfort centered in the upper
20 abdomen) and
2- No evidence of organic disease (including at upper endoscopy) that is likely to
explain the symptoms and
3- No evidence that dyspepsia is exclusively relieved by defecation or associated with
the onset of a change in stool frequency or form.
25
Functional dyspepsia can be divided into subsets based on distinctive symptom patterns,
such as ulcer-like dyspepsia, dysmotility-like dyspepsia and unspecified (non-specific)

dyspepsia.



IBS is herein defined as a chronic functional disorder with specific
synptons that include continuous or recurrent abdom nal pain and di sconfort
acconpani ed by altered bowel function, often with abdogin E@I ting and
abdomi naIWQi?fg‘%@WQ?Q)n. It is generally divided into 3 s%ﬁsh g/%iﬂg%f;r ding to
t he predom nant bowel pattern: WI- diarrhea predom nant 2- consti pation
predom nant 3- alternating bowel noverents. Abdomi nal pain or disconfort is

the hallmark of IBS and is present in the three subgroups. 25 IBS synptons
have been categorized according to the Ronme criteria and subsequently

nodi fied.to e Rone || crigeria.  This confaqrm i n_.describi t he synptons
of 1 B na ety Rang ek ehvEheGineE sl s JaB o e AR Uk g | ng 1 s

cli ni cal 103l i o BRONTABE: dynpilrA 0E k&t E6rhiBh 1y A8 Rierdpic WALBBGRe Of

abdom nal pain or disconforf for at |east 12 weéks (not 'necessarily so
consecutdntidbpyrpssants. of t he precedi ng year WO 2006/ 001750 PCT/ SE2005/ 000951

16 2- Two or nore of the following synptons: a) Relief with defecation b)
Onset associated with change in stool frequency c¢) Onset associated with

change ip . stool copsistency.s A furth aspect .of the inyenti is the use
of - oD ST 2T B SGHSh Rupdbie W aBribfhs AledriRe iR, W th'a
GABAB 1 egaphlly A49RibitatichQlitt 6 AMAYEREHEF Szodist For IRIhLRMRMreoPh the
treatment” or prevention CNS disorders, such as anxiety. A further aspect of
t he i nvemedicamernt far thetdagichehoor preeertionaf maitiblobowel syadrioire{IBS), €NG dso

di sorders, such as anxi et wher eby a_pharmaceutical ly apd pharmacol ogically
ef fecti v@nsmﬁpr@m@%ﬁéﬁmw WB‘FWP&WIIPS(%@#%W&KP@b‘i"ﬁeléﬁ?t’fﬁﬂ??élﬁi on with
a GABAB r@&%ﬁ#ﬂﬁtlgﬁgom st, is admnistered to a subject in need of such
treat ment. urther aspect of the invention is the use of a conpound
accofding to fornula I, :

A further aspect of the inQention is a method for the treatment or prevention of irritable
bowél syndrome (IBS), whereby a pharmaceutically and pharmacologically effective
amount of a compound of formula I, optionally in combination with @ GABAg receptor
agonist, is administered to a subject in need of such treatment.

15
1BS is herein defined as a chronic functional disorder with specific symptoms that include
continuous or recurrent abdominal pain and discomfort accompanied by altered bowel
function, often with abdominal bloating and abdominal distension. It is generally divided
into 3 subgroups according to the predominant bowel pattern:

20 1- diarrhea predominant

2- constipation predominant

3- alternating bowel movements.

Abdominal pain or discomfort is the hallmark of IBS and is present in the three subgroups.
25 IBS symptoms have been categorized according to the Rome criteria and subsequently
modified to the Rome II criteria. This conformity in describing the symptoms of IBS has
helped to achieve consensus in designing and evaluating IBS clinical studies,
The Rome II diagnostic criteria are:
1- Presence of abdominal pain or discomfort for at least 12 weeks (not necessarily

30 consecutively) out of the preceding year



is optionally in combination with a GABAB receptor agonist, for the

manuf acture of a nedicanent for the treatnent or prevention of depression.
A further aspect of the invention is a nethod for the treatnment or

prevent i YD df06elifessi on, whereby a pharnaceutical |y aRETSEXONA8F0gi cal |y
effective anount of a conpound of 20 fornmula I, optionally in conbination
with a GABAB receptor agonist, is admltstered to a subject in need of such
treatment. For the purpose of this invention, the term"agonist " should be
understood as including full agonists as well as partial agonists, whereby
a "partial agonist" should be understood 25 as a conpound capabl e of
partial |y, 2bufweet moge P@theéelﬂqwagﬁh@pmAB receptors. The wording "TLESR',

transi ent | sphlncter rel axations, is herein defined in
accor dance ?(}nwﬁﬂwﬁl E‘a‘? ecﬁ R ol | oway, R H, P_enagi ni, R, Blackshaw, L.A,
Dent, %%éset Isrsg&%’ceﬁ%tﬂ am%e GoapdaaeatngPhi ncter rel axation.

Gﬁstroenter | ogy 109, 30 pp. 60I-610. WO 806/ 001750 PCT/ SE2005/ 000951 17

The wor di nge)" Odet issociakddeith cletigain frbelicdndistemayt he st omach being able to pass
into the esophagus, since the mechanical barrier is te rarlly | ost at

such % i mdurtirsaspast of the imeafion is tgagﬁer@eas@mmg@éwcwﬁmsio i s defined

d th t.A.J.P. M 200 Di i
| accor dgnce YL Man o PEPLEAIEN, M Soute Al hgpitignize ?gé aonests
" conbi naﬁl'eﬂie mafGor Hk %aﬁ‘&n&gﬁ feQMRRhLIaNS HﬁMrcfQ% Qﬁc‘ﬁsﬁ%ﬁxﬁ% a "fix

conbi nat1 on” or as a Kit of parts conbi nat i on” “fiI'x combi nation" is
defined as a conbination wherein (i) a conpound of forrrula l; and (ii) a
GABAB r eAdpttioar aa;mnnbﬁmeémeenﬁomiserm\eﬂmd doraheitredtmeting praampbe oHCNS " fi X

conbi nat i on"

ormif s fisaiers ik a8 sesgna borebep BTty abLbiarmeetpbi e ey o

Anot her  gxaiRbea @bmpourdd of feRARA maapneﬁal J' 0 c%m%mwmp@@wm reBHIROSI tion
wherein (i) a conpound of fornula
agonist, is administered to a subject in need of such treatment

A further aspect of the invention is the use of a compound according to formula I,
is  optionally in combination with a GABAg receptor agonist, for the manufacture of a

medicament for the treatment or preventiod of depression.

A further aspect of the invention is a method for the treatment or prevention of depression,
whereby a pharmaceutically and pharmacologically effective amount of a compound of
20  formula I, optionally in combination with a GABAg receptor agonist, is administered to a

subject in need of such treatment.

For the purpose of this invention, the tenm “agonist ” should be understood as mcluding
full agonists as well as partial agonists, whereby a “partial agonist” should be understood

25 as a compound capable of partially, but not fully, activating GABA receptors.

The wording “TLESR”, transient lower esophageal sphincter relaxations, 1s herein defined
in accordance with Mittal, R K., Holloway, R.H., Penagini, R., Blackshaw, L.A., Dent, J.,
1995, Transient lower esophageal sphincter relaxation. Gastroenterology 109,

e pp. 601-610.



receptor agonist; are present in one unit without being in adm xture. A "kit
of parts conbination" is defined as a conbi nation wherein (i) a conpound of
formula | and &)I’?I_) a GABAB receptor agoni st are present in nore than one

uni t. OndVO20P6/0L¥Hl e of a "kit of parts conbination” i LEEABNIE on
wherein (i) a conmpound of forrmula | and (ii) a GABAB receptor agoni st are
present separately. The conponents of the "kit of parts conbination" may be
adm ni stered sinmultaneously, sequentially or separately, i.e. separately or
together. 2% The term"positive allosteric nodulator” is defined as a
conpoundThhivordingkedux’ rsetlefpedas flwdfeons thesstarnacd heong ade it pass agotliest s by

bi nding to the _rece%or pr ot.ei ﬁ at a site di errent f.romthat used by the
endogenoffOPRIgEntInceTE MeShanicd! harmier s tempararyyp losbatRuch Hlsf-nent » al so i ncl ude
"prophyl axi s" and/ or prevention 30 unless stated otherw se. The terns
"therapeutic" and "therapeutically" should be construed accordingly. WO
2006/ 001 ThOWBIHSFABREY 08686 esoph8geaPreflupalizeasd, cadefined miieabidanse Witk vamnpound

of fornu | can f Qr nul at I r. in conbination with a GABAB
Fecept or Hagairden. Mrdmou st S0 Biorrsel Aoeha teor Baligres CHbt i onal Iy
in combi patdUndbt D48, A0 74r eceptor agonist, is in accordance with the

present invention sui'tably fornmulated into pharnmaceutical fornulations for
oral adm nistration. Also rectal, parenteral or any other route of

adm ni str.ation. .be conte ated 1o the,skilled man..in t.he art, of
f or mul at ﬁoﬁgmgﬁ’g‘%%u%‘fcofdﬁlég {g’gthﬁ&)nﬁ’ﬁa 1% Y PRr et aS@pﬁxocr?gTquvtﬁoﬁ EbAbY nati on
Wi th a GABOB pegepidinatiegoni st, is forml ated with a pharnmaceutically and

phar macol ogi cal |y acceptable carrier or adjuvant. The carrier may be in the
form®f a solid, sem-solid or liquid diluent. In the preparation of oral

Compound of R sPLafain™s el B FEERERAIGE AL (8 co M Wl LB,
agoni st , (if)a GABAp receptor agonist are present in one unit. One example of a “fix combination”
is a pharmaceutical composition wherein (i) a compound of formula I and (ii} a GABAg
receptor agonist are present in admixture. Another example of a “fix combination” is a
15 pharmaceutical composition wherein (1) a compound of formula I and (ii) a GABAp

receptor agonist; are present in one unit without being in admixture.

A “kit of parts combination” is defined as a combination wherein (i} a compound of
formula I and (ii) a GABAp receptor agonist are present in more than one unit. One

20 example of a “kit of parts combination” is a combination wherein (i) a compound of
formula I and (ii) a GABAp receptor agonist are present separately. The components of the
“kit of parts combinatioh” may be administered simultaneously, sequentiaily or separately,

i.e. separately or together.

25 The term “positive allosteric modulator” is defined as a compound which makes a receptor
more sensitive to receptor agonists by binding to the receptor protein at a site different

from that used by the endogenous ligand.

The term “therapy” and the term “treatment” also include “prophylaxis” and/or prevention
30 unless stated otherwise. The terms “therapeutic” and “therapeutically” should be construed

accordingly.



be fornulated is mxed with solid, powdered ingredients such as | actose,
saccharose, sorbitol, mannitol, starch, anylopectin, cellul ose derivatives,
gelatin, or another suitable ingredient, as well as with disintegrating
agents aMd Pip0O9IGa% i ng agents such as magnesi um st ear aPET/SEH080MIFt ear at e,
sodi um stearyl fumarate and pol yet hyl ene gl ycol waxes. The 20 m xture is

t hen processed into granules or conpragsed into tablets. Soft gelatine
capsul es may be prepared with capsules containing a m xture of a conpound
of fornmula I, optionally in conmbination with a GABAB receptor agonist, with
veget ablppa@hdceutiéAorn@flatidder suitable vehicle for soft gel atine capsul es.
Hard gelatine capsules may contain 25 a conpound of fornmula |, optionally in
conbination with a GABAB receptor agonist, in conbination with soI i d

AR ET T 45 R B BB BRR SRR L) s e

Dosage Lt&ebﬁ)rfagénlgte_ct al admnistration may be prepared (i) in the form of
suppositories 30 which contain the active substance(s) mxed with a neutral
fat base; (ii) in the formof a WO 2006/ 001750 PCTI SE2005/ 000951 19

gel atine rectal capsule which contains a conpound of fornula |, optionally

i n conbippatiifioal ukk! the 20mPBAR sfforpilal, GoALEY in dointindtoktwitica GABAR vegetabl e
oil, paraffin oil, or other suitable vehicle for gelatine rectal capsules;
(iii) i receptor geTist s ia aceerdynasuvith he presertaventionsuitghily formulaterbintor m of a dry

m cro enena formul ere stituted i tabl e .s solvent just
o For & orammReRre Sordteddhs & el BRI Gh At ot metalitair 38Y HEFbn rmy be
prepar eqohd of Bem{5HatRh n3¢/ BPSRm mpl 28 Pcf—‘ﬁx%'sﬁﬂﬁd o$anlin tROAHES RRBuALions,

suspensi ons, containing a‘conpound of formula I', optionally in conbination
wi t hioa GARARhe ecrapbund aitfonista I, @nichnalhyeinr combinaden voth 4 GAB Ay readr on 10
consi sting of ~sugar_ or sugar_al cohols, and a m xture of ethanol, water,

gl ycer omgoy%mﬁogﬁglate@ Yitkp PBWP%@FV@%?P‘éﬁ’éarﬁﬁa%leg‘calbf acgeRipPlE4AITISLER | i qui d
t l. . h
e L ORS8O PR LI PRGBS, Soccharne

for oral adm nistration may al so be prepared in the formof a dry powder to

be reconstituted with a suitable solvent prior to use.
In the preparation of oral pharmaceutical formulations in accordance with the invention,

15 the compound of formula I, optionally in combination with a GABAp receptor agonist, to
be formulated is mixed with solid, powdered ingredients such as lactose, saccharose,
sorbitol, mannitol, starch, amylopectin, cellulose derivatives, gelatin, or another suitable
ingredient, as well as with disintegrating agents and lubricating agents such as magnesium
stearate, calcium stearate, sodinm stearyl fumarate and polyethylene glycol waxes. The

20  mixture is then processed into granules or compressed into tablets.

Soft gelatine capsules may be prepared with capsules containing a mixture of a compound -
of formula I, optionally in combination with a GABAj receptor agonist, with vegetable oil,
fat, or other suitable vehicle for soft gelatine capsules. Hard gelatine capsules may contain
25 a compound of formula i, optionally in combination with a GABAg receptor agonist, in
combination with solid powdered ingredients such as lactose, saccharose, sorbitol,

mannitol, potato starch, corn starch, amylopectin, cellulose derivatives or gelatine.

Dosage units for rectal administration may be prepared (i) in the form of suppositories

. 30 which contamn the active substance(s) mixed with a neutral fat base; (ii) in the form of a



I's Solutions for parenteral adm nistration nmay be prepared as a sol ution of
a conpound of fornmula I, optionally in conbination with a GABAB recept or

agoni st, in harmaceuti cal | acceptabl e sol vent. The l.utions may al so
cgnt ai n s‘?gﬁﬁqﬁﬁ’?r’ﬁ i ngr edi en%/s and/ gr buff ering ingr e}%gﬁs?xgb’o&mwg}e d

di spensed into unit doses in the form é ampoul es or vials. 20 Solutions for
parenteral adm nistration may al so be epared as a dry preparation to be
reconstituted with a suitable solvent extenporaneously before use. In one
aspect of the present invention, a conmpound of formula I, optionally in

conbi nat i, Rindeb Bl GapSABARIEICCARIAIRL a e&apbﬁ{d of TeyniE 1 aoRAIR) & GEhRERnO"

tw ce dai'ly, depending on 25 the severity of the patient's condition. A

t ypi cal dathlayGABAQ redeptdragoniny dundsxtafe with avegetkble o, paraffintill ot 6th¢O0 ng per
kg body wei ght of the subject to be treated, but this will depend on
various Fetsblsrehislpfor gglatine ractal capsylesadin) inithe form ofie reediemage mierd enemght  of
t he patient. .as | | f t.he severdity.of the patient's .condition. 30 WO
2006/ 001 750 PR e PR T SR Rrtion P e rsne B SRe @R pounds
accor di ngolbéhtfjﬁ%ligﬂb@t&adﬁfim&@ﬁicﬂ{ese”t i nvention, wherein R, R2, R3 and R4
are each and fndependently defined as above, nmay be prepared by the

follow ng general 5 nethod (Schene |I; related Iiterature: Tetrahedron
(1982), 38:143.5-1441), 0 NH2 OR-NH O ONR3 + 4~ NR3 ~-NRO NR2R

R2 ~R  {1quyd preparatipnsdgporal administration may be prepared in the form of syrups or
suspensions, €.g. solutions or suspensions, containing a compound of formula I, optionally
in combination with a GABAg receptor égonist, and the remainder of the formulation

10 consisting of sugar or sugar alcohols, and a mixture of ethanol, water, glycerol, propylene
glycol and polyethylene glycol. If desired, such liquid preparations may contain colouring
agents, flavouring agents, saccharine and carboxymethyl cellulose or other thickening
agents. Liquid preparations for oral administration may also be prepared in the form of a
dry powder to be reconstituted with a suitable solvent prior to use.

15
Solutions for parenteral administration may be prepared as a solution of a compound of
formula I, optionally in combination with a GABAg receptor agonist, in a pharmaceutically
acceptable solvent. These solutions may also contain stabilizing ingredients and/or
buffering ingredients and are dispensed into unit doses in the form of ampoules or vials.

20 Solutions for parenteral administration may also be prepared asa dry prepération tb be

reconstituted with a suitable solvent extemporaneously before use.

In one aspect of the presenf invention, a compound of formula I, optionally in combination
with a GABAg receptor agonist, r;lay be administered once or twice daily, depending on

25 the severity of the patient’s condition. A typical daily dose of the compounds of formula I
is from 0.1 to 100 mg per kg body weight of the subject to be treated, but this will depend
on various factors such as the route of administration, the age and weight of the patient as

well as of the severity of the patient’s condition.

30



where am noi m dazoles (I11) efficiently are
chlorides (typically io 1.5-2.5 equivalen
THE or the like. The reaction is perforned

acylated into (1), using acyl
ts) in organic solvents such as
in the presence of

pol yrrer - SUBBHSO8HSEi | sopr opyl et hyl ani ne ( PS- DI PEA;

. 5- BCTSEANO540W6L ) at

anbi ent tenperature to 50C with agitation over 4-18 hours. Filtration of
the reaction m xture over the nucl eoph@ic ani on exchange resin |sol ute-NH2,
elution with THE and evaporation in vacuo yields the desired products as

oi I s or anorphous solids. '5 The am noi m dazoles (I1) are prepared from

i nt er mediatheds 6f preparatiof | V) by heating the reagents under basic conditions
with an al pha hal o carbonyl conpound (Schene 2; literature: Tetrahedron

Lett. (1966), 1885-1889 and Monatshefte fur Cherni e (1976) 107: 1413-1421)
Sohom. 21 TBR B Rt e hphich Sl PRe R Tmd KE) .

I s a Cl -4&% eathkaxyindgpengentivsdefihed as ﬂdwbyna.suhspnepm’edtby tiod foﬂlbe;mgt gunemet hoxy

e ”n@'e ntgﬁéﬁg{:pgtlgrelgte katures 1omeherbn (9530 357435, a0y 9roup
0
JU
NH, ¢ 5 R™NH 4
NM N . NM .
) RJLCI Yy R
R? Nt =7 \R1
(1) (h
Scheme 1

where aminoimidazoles (II) efficiently are acylated into (I), using acyl chlorides (typically
10 1.5-2.5 equivalents) in organic solvents such as THF or the like. The reaction is performed
in the presence of polymer-supported diisopropylethylamine (PS-DIPEA; 1.5-3
equivalents) at ambient temperature to 50°C with agitation over 4-18 hours. Fiitration of
the reaction mixture over the nucleophilic anion exchange resin Isolute-NH2, elution with.
THF and evaporation in vacuo yields the desired products as oils or amorphous solids.
15

The aminoimidazoles (II) are prepared from intermediates (III} or (IV) by heating the

reagents under basic conditions with an alpha halo carbonyl compound (Scheme 2;

literature: Tetrahedron Lett. (1966), 1885-1889 and Monatshefte fiir Chemie (1976),

107:1413-1421)

20

R? 0 " o
) =N—=N \/U\ — X
- + X R3 N\ Ra
R—N > N
S " R
X = halogen

Scheme 2



NSNRN~N RNRN Fi (IV) Schene 3 H(IIl) Internediate (IV) is prepared
by treating di nethyl cyanodithi oi m docarbonate in ethanol wth 1-2

equi val ent_of the

i 0 react O 2ROOOIAS

is allowed to cool, evaporated in v&&

desired conpounds are either collected by filtration directly or

subsequently after the product has pre'%:[i pitated out by the addition of

wat er .

to internediate (I1) consist of the treatnent of

al pha hal o carbonyl conmpound in the presence of a base such as potassium

Eri mary ami ne and reflux for 3-5 hours &Zs%gms?%p?e}?gﬁ 4).
t he

The

-S-S >=N=N>=N-N -S R HSchene 4 (IV) 15 An alternative route

internediate (IV) with an

() it repse R R ERTRALCLE, Sy BB SR SRR ot hcc (e, &,

NaOwe,

NaJehdths¥yOatbaie i infer@kdR el (AVEby 82 dohredponidimgtCY-ONEkey) g@upup

substitution and ring closure. WD 2006/ 001750 PCI/ SE2005/ 000951 22 -g N O
>-- N= Neccordipg tofchegeRs R N R X = halogen O (1V) (V) Rz NN

5

15

20
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1
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Scheme 3
Intermediate (IV) is‘ prepared by treating dimethy]cyanodithioifnidocarbonate in ethanol
with 1-2 equivalent of the primary amine and reflux for 3-5 hours (see Scheme 4). The
reaction mixture is allowed to cool, evaporated in vacuo and then the desired compounds
are either collected by filtration directly or subsequently after the product has precipitated
out by the addition of water.

—s
'_S>=N =N - Y=N—=N

Scheme 4

An alternative route to intermediate (II) consist of the treatment of intermediate (IV) with
an alpha halo carbonyl compound in the presence of a base such as potassium carbonate
providing intermediate (V). Subsequent treatment of intermediate (V) with nucleophiles
such as e.g. alkoxy or thioalkoxy derivatives (e.g. NaOMe, NaOEt) provides intermediate
(ID) via thiomethy! group substitution and ring closure.



~N=NR'" NNR3 RZ\R- "Il RS ~NO (Il) Schenme 5 Furthernore, the
internmediate (l11) can be generated in an anal ogous way as descri bed above
by usi ng di phenyl cyanocarboninmidate as a starting material instead of
di et hyl cY8rR8#40kT8i ni docar bonat e (Scheme 6; conpare Bi FEFAEEZMSPISHhem
Lett. 2001, 5 11, 2225-2228 and Bioorg. Med. Chem Lett. 2004, 14,
4225-4229). ONHz )---NNNO// \ &R . MR (Il) Schene 6 WO
2006/ 001750 PCT/ SE2005/ 000951 23 Multiple Parallel Synthesis of
4- acyl am no- 1H i m dazol e-5-carboxylic acid ethyl esters a NH, OH N Oa
O +0C1L % S Scheme 7\ / To 80 wells of a Robbins FI Chemteflon 96
wel | bl ock is-added pol yner-supporte di i sopropyet hyl am N-35=myg, 3.5
nmol / g) using a }'_l_t;ﬁn_ﬁ_eﬁi n Loader\/T& To these 80 RM—N

1 + X R

R —-—rd 3 Ra

X = halogen
(v) °
V)

R} NH, o

—N—==N
—— RN — N\/J\Y(RJ
R’ /\ AN
R R'
_ o — (n
Scheme §

Furthermore, the intermediate (IT) can be generated in an analogous way as described

above by using diphenylcyanocarbonimidate as a starting material instead of

dimethylcyanodithioimidocarbonate (Scheme 6; compare Bicorg. Med. Chem. Lett. 2001,
s 11,2225-2228 and Bioorg. Med. Chem. Lett. 2004, 14, 4225-4229).

Scheme 6



s wells is subsequently added 1H i m dazol e-5-carboxylic acid,

4-am no-2-(nethylthio)-1 (phenylnethyl)-, ethyl ester in THE (600 |, 0.05
mol ) followed by 1 of 80 acyl chlorides (2-2.5 eq) dissolved in THE (600
). The bVBERIGWE1IBRal ed and rotated for 18h at room t eREESEEHAA009%E t er
which time each well is filtered over Isolute-NH2 (200 ng) eluting wth THE
(1.5 mM). 10 The THE is evaporated in ¥&acua to yield the acyl ated products
as anorphous solids or oils. Miltiple Parallel Synthesis of

4-acyl am no-] H i m dazol e-5-carboxylic acid ethyl esters a Hz OH NOaN
-~ 1 O -Muiiple Bakallel SynfhesSedyotrecyBamihb- [Tbindidasit-l scapboxpliRabidierts! Bdrers Chem
teflon 96 well block is added pol yner-supported diiso {opyethl am ne (70 ng,
3.5 mp) lg) usipg, a Titan Resin Loader TM To these weffls is subsequently
added 1 of 8 am{noi nydazole per colum in THE (600 I, 1 nmol) followed by
| of 3 acyl ch efgeji(z-za eq) per row dissolved i PTHENH600,1). The bl ock
WO 2006/ 001752}\P / SERO0BA000951 24 js sealed and rotatdd f 18h at room

tenperature, . which time each welll is filtered oMErY NH2 (400
ng) eluting™ W th THE (2.5 nl )t The JHEN.s evaporated in ua To yireld the
acyl at ed producis{as anorphous solids or oils. s LES\ Exampl e 1:

Synt hesi s of Idazol e-5-carboxylic acid, 4-[(3,4-dichl grobenzoyl)am no] -

Scheme 7

To 80 wells of 2 Robbins Flex Chem teflon 96 well block is added polymer-supported
diisopropyethylamine (35 mg, 3.5 mmol/g) using a Titan Resin .Loader ™ _ To these 80

5 wells is subsequently added IH-imidazoIe-S—cafboxylic acid, 4-amino-2-(methylthio)-1-
(phenylmethyl)-, ethyl ester in THF (600 pl, 0.05 mmol) followed by 1 of 80 acyl
chlorides (2-2.5 eq) dissolved in THF (600 pul). The block is sealed and rotated for 18h at
room ternperature, after which time each well is filtered over Isolute-NH2 (200 mg) eluting
with THF (1.5 ml).

10 The THF is evaporated in vacuo to yield the acylated products as amorphous solids or oi]s.

Multiple Parallel Synthesis of 4-acylamino-1H-imidazole-5-carboxylic acid ethyl esters

R,
N o H
N)\ 07\ a N
N — o]
—s R + Oj\tl }\_N\ N

Scheme 8

To 24 wells of a Robbins Flex Chem teflon 96 well block is added polymer-supported

diisopropyethlamine (70 mg, 3.5 mmol/g) using a Titan Resin Loader ™. To these wells is
| subsequently added ! of 8 aminoimidazole per column in THF (600 pl, 0.1 mmol)

followed by lof 3 acyl chloﬁdes (2-2.5 eq) per row dissolved in THF (600 ul). The block



2-(nmethyl thio)- 1-(phenylnethyl)-, ethyl ester ci NH2 OONH O N, No--\
cl -S jcl 10 Schene 9 1Hi m dazol e-5-carboxylic acid,

4- am no- 2- (et hyl t hi o) - 1- (phenyl nethyl)-, ethyl ester (29 ng, 0.1 nmol) was
di ssol vedVPROBOELTSF00 |) in a 1 nl vial. 50 ng of pol ynBET/SEHEHEHPE

di i sopropyl ethyl am ne (3.5 nmol/g) and subsequently 3, 4-dichl orobenzoyl is
chioride (31 ng, 0.15 mmol) was added.24The reaction m xture was stirred
overnight at roomtenperature and then filtered over an |sol ute-NH2 col umm
(200 ng) washing through wth THE (Im). The THE was evaporated in vacuo to

yi el d t hg spiled utd rdtaed e, 18K5%00m Nliiipﬁranlde4ﬂw3/|vlﬁmﬂﬂﬁﬁé3hch well B(fdtdred ,
COOCH2CHB) , 2. SSW S 2, éﬁﬁ 20 COOCH2CHB), 5.45 (2H, s,
Ar-CHZ) over Isolyter (‘ﬁ}dms)@v ngwith (%5;&&& ., 7.55(1H, Ar-H), 7.75 (IH,

A Exa FR?#IJFHS ef¥poited Hvalud fdti azo{a\‘!iﬁy% ﬁ{)&%ﬁé ?9&2&8@9{{5 ﬁ,%ggpégsoogm

esis o oxy
4- am no- 2- ( net hyIth| 0)-1- (phenylnethyl)-, ethyl ester (used as
intermediate) -S NHZ O N NHN+ NL , NOIS Schene 10\ / 5
s .

EXAMPLES

Example 1: Synthesis of 1 H-imidazole-5-carboxylic acid, 4-[(3,4-dichlorobenzoyl)amino]-
2-(methylthio)-1-(phenylmethyl})-, ethyl ester

cl

3

10 Scheme 9

lH—imidaiole-S—carboxylic acid, 4-amino-2-(methylthio)- 1-(phenylmethyl)-, ethyl ester
(29 mg, 0.1 mmol) was dissolved in THF (700 pl) in a 1 ml vial. 50 mg of polymer
supported diisopropylethylamine (3.5 mmol/g) and subsequently 3,4-dichlorobenzoyl

15 chloride (31 mg, 0.15 mmol) was added. The reaction mixture was stirred overnight at
room temperature and then filtered over an Isolute-NH2 column (200 mg) washing through
with THF (1ml). The THF was evaporated in vacuo to yield the product (35 mg, 75%).

NMR 'H 400MHz (CDCI3): 1.15(3H, t, COOCH2CH3), 2.85 (3H, s, SCH3), 4.3 (2H, q,
2 COOCH2CH3), 5.45 (2H, s, Ar-CH2), 7.1 (2H, Ar-H), 7.2-7.35 (3H, m, Ar-H), 7.55(1H,
Ar-H), 7.75 (1H, Ar-H), 8.05 (1H, Ar-H), 10.0 (1H, s, NH)



Car bam m dot hi oi c. aci d, N-cyano- N (phenyl nethyl)-, nethyl ester. (2 g, 9.7
nmmol ), bronb ethyl acetate (1.79 g, 10.7 nmol) and potassi um carbonate
(1.48 g, 10.7 mml% was di ssol ved/ suspended in DVF (20 rﬂé and stirred for
Ih at 60CYORRAS/Y P he same tine 0.56 g of sodi um net al PGASERISEM%Skd in 12
m of ethanol (99.9% . The reaction was 10 cool ed and t he sodi um et hoxi de
sol ution was added dropwi se over 5 m m& es. The reaction was then taken up
to 90C for 5 mnutes, cooled to roomtenperature and water added until
precipitation of the product. The product was filtered and washed wth

et hanol / fggreple 21 SynthesispfylifEfraidazaleg-qaghopylig fcidgamine2 d mettedibin)doxyl i ¢ aci d,
4- am no- hyl. tshi - / J-, ethyl ester. 0.5 g was
recrysta@%@%‘eh@meg%y%éﬁgﬁ(@\?\/%F%Jrl e%%b%%/e de >95%is pure (410ng)

1H i mi dazol e-5-carboxylic acid, 4-am no-2-(nethylthio)-1-(phenylnethyl)-,
ethyl ester. NWR 'H 400vHz (CDC13): 1.15(3H, t, COOCH2CH3), 2.60 (3H, s,

SCH3), 4.25 (_Zﬁ}'ﬂ,_:COOCHZCHS), 4.95(1H, br. s, NH), 5% @H, s, Ar-CH2),
7.1 (2H, Ar-H) /T 2735 (3H, m Ar-H) 20 Exanple 3: Sw%k&é’}is of

car bam ni dot hi'®j ¢ aci d, I\Lcyargpflvﬁ/p‘?r&nfy‘l met kyt =, nethyl /es used as
intermediate) -8 \ ~NNN \ NH2 + Hs N =N HN -S Schene NAD 2006/ 001750

PCT/ SE2005/ Q68851 26 To di net hyl c?/anodi t hi oi m docarbohate /(8.2 g, 56 nmol)
di ssol ved i @ anol (150 m; 99.9% was added benzyl arg (10 g, 93 mmol).
A thick whiteprecipitate fornedsaéteas about 10 secon e mxture was

heated at reflux for 3 hours. The reaction was cooled ¢ oom tenperature
and tshe precipitate formed was collected by filtration and washed with
Carbamimidothioic_acid, N'-cyano-N-(phenylmethyl)-, methyl ester (2 g, 9.7 mmol), bromo
ethyl acetate (1.79 g, 10.7 mmol) and potassium carbonate (1.48 g, 10.7 mmol) was
dissolved/suspended in DMF (20 ml) and stirred for 1h at 60°C, During the same time
0.56 g of sodium metal was dissolved in 12 ml of ethanol (99.9%). The reaction was
10 cooled and the sodium ethoxide solution was added dropwise over 5 minutes. The reaction
was then taken up to 90°C for 5 minutes, cooled to room temperature and water added until
precipitation of the product. The product was filtered and washed with ethanol/water (1:1)
to yield 1.9 g (67%) of 1 H-imidazole-5-carboxylic acid, 4-amino-2-(methylthio)-1-
(phenylmethyl)-, ethyl ester. 0.5 g was recrystallised from ethanol/water to provide >95%
15 pure (410mg) 1 H-imidazole-5-carboxylic acid, 4-amino-2-(methylthic)-1-(phenylmethyl)-,
. ethyl ester.
NMR 'H 400MHz (CDCI3): 1.15(3H, t, COOCH2CH3), 2.60 (3H, s, SCH3), 4.25 (2H, q,
COOCH2CH3), 4.95(1H, br. s, NH2), 5.40 (2H, s, Ar-CH2), 7.1 (2H, Ar-H), 7.2-7.35 (3H,
m, Ar-H)
20 :
Example 3: Synthesis of carbamimidothioic acid, N'-cyano-N-(phenylmethyl)-, methyl

ester (used as intermediate)

—=3
©/\NH’ + NN e TN
—3

Scheme 11



s ethanol (yield 6.43 g). The filtrate was evaporated and ethanol (50 m)
added. The resultant white precipitate was filtered, washed with ethanol to
give a second crop (yield 2.66 g). Total yield of carbam m dothioic acid,
N- cyano- WO aHeMR017%et hyl )-, nethyl ester was 79% NVR 1RCISBRAGEOPDDR/SO): 2.6
(3H, s, SCH3), 4.5 (2H, s, Ar-CH2), 7.2-7.4 (5H, in, Ar- ~0 H), 8.9 (211,
br. s, NH2) WD 2006/ 001750 PCT/ SE2005/30951 27 The foll ow ng conpounds
were synt hesized in an anal ogous nethod to Exanple | (RT = retention tineg,
TOF ES+ = electrospray M5, i.e. nolecular weight+l): TOF ES+ RT Nane
Structurgb dfr@dtnjdbﬁanoaltm@imidjocd&uboﬂdth 3 gai@xlnm&} dhﬂfoh@d)&h iemaﬂ@li (QiSO wlpJ chloro:
N\ 416.16 4 57 [ (4-chl orobenzoy] ) am no‘]st 7(3); .S 418,117(33%
(met hy! t 39-8%2) Wﬁﬁ@ﬁ*ﬁﬂbﬁn AENA e@@tge§3\rnm°lt| th’ﬂ“‘fﬁ“@zi’i‘?ﬂ“@‘@%@ﬁ@i‘?ﬁ c acid,

di ch 4 ( Al R rrg;u;p}
452 13(6 u?%O ?%egtn yl i 411{3 es;h;?{eg et hyF%%z es‘%aer? egcﬁn &éo&éqed
1H i m damabem3emperanny hmd:thaqard:;.pltdté\fonned was collected by filtration and washed with
s ethanol (yield 6.43 g). The filtrate was evaporated and ethanol (50 ml) added. The resultant
white precipitate was filtered, washed with ethanol to give a second crop (yield 2.66 g).

Total yield of carbamimidothioic acid, M-cyano-N-(phenylmethyl)-, methyl ester was 79%.

NMR 'H 400MHz (DMSO): 2.6 (3H, s, SCH3), 4.5 (2H, 5, Ar-CH2), 7.2-7.4 (5H, m, Ar-
10 H), 8.9 (2H, br. s, NH2)



470 . 11 470.1 5.01 4[ (3, 4-dichl orobenzoyl Jam no]- N (100%; 472.1(65%
2- (et hyl t hi o) 1-(2- OO thienylnethyl)-, ethyl ester Br

1H i m dazol e- 5-carboxylic acid, O brono: '\ NN 474.13 4 79

4[ (4-br oﬁ%‘Bé?PfWW&m nol-2- S (100% 476.13(100% PCT/SE2005/000951
(methylthio)-I1-(phenylnmethyl)-, NO \ / o ethyl ester WD 2006/ 001750
PCT/ SE2005/ 000951 28 0 Cl \ / N | H2M dazol e-5-carboxylic acid, O
chloro: 436.14 4.69 4-[(4-chlorobenzoyl)amno)-2- S )I-NO (100%
438.14(33% (nmethylthio)-1-(2- dsn th| enyl nethyl)-, ethyl est er

B S S S e oo

retention time, TOF ES+ = electrospray MS, 1.e. molecular weight+1):

TOF ES+ RT Name Structural formula
o
| cw@/(“
1H-imidazole-5-carboxylic acid, ] 0—/
chloro: : N\
416.16 457 4-[(4-chlorobenzoyl)amino)-2- )LN o
(100%); ) S
418.17(33%) (metbylthio)-1-phenyl-, ethyl 1.
| ester
& cl
)\ Ci
, | H-imidazole-5-carboxylic acid, N SN
dichloro: .
4530.14 4-[(3,4-dichlorobenzoyl)amino]-
(100%); 491 | o N 5
452.13(65%) 1 2-(moethylthio)-1-phenyl-, ethyl o}
ester . <
_ o
= g s ‘ Cl
1H-imidazole-5-carboxylic acid, = }Q N
dichloro: . N
470.11 4-[(3,4-dichlorobenzoyi)amino)- N
5.01 o]
(100%}; 0
472.1(65%) 2-(methyithio)-1-(2- o
thienylmethyl)-, ethyl ester (
: Br
1 H-imidazole-5-carboxylic acid, - OYO
bromo: \ N A
47413 4-[(4-bromobenzoyl)aminc]-2- St
aoow);, | *+7 ~
476.13(100%) (methyithio)-1-{phenyimethyl)-, N o
N
ethyl ester 0




d

et hyl
1H i m dazol e- 5- car boxyl i ¢ acid,
4-[ (4-met hoxybenzoyl )am no]l -2- SAN O (nmethylthio)-1-phenyl-, ethyl ester _

O

| Hi m dazol e-5-carboxylic acid, O
chl or obenzoy!)am no] -2- S~ (1009% ;
(met hyl t hi o) -1-(phenyhnet hyl ) -,
| Hi mi da2¥Parosifsidshoxylic acid, N 11 432.2 4.33
4-[ (4- met hoxybenzoyl )am noj-2- N O S~
ester WD 2006/ 001750 PCT/ SE2005/#00951 29 0 p
\' /1 QA 412.22 4.21

IHim

chl oro:
432.19(33%
N O O ethyl

(et hyl t

ester

N N 430.18 4.85 4-[(4

ON ~o0 \oJ

PCT/SE2005/000951
hio)-1-(2 S

dazol e-5-qarboxylic acid, N 4-[[4-(1,1- ~ ,--3
cl N
1H-imidazole-5-carboxylic acid, N O——/
chloro: )L\
436;)14_ 4.69 4-[(4-chlorobenzoyl)amine]-2- ~s N o
{100%); )
438.14(33%) {methylthio)-1-(2- o
thienylmethyl)-, ethyl ester A \
/s
L
1H-imidazole-5-carboxylic acid, z N%N
. e
4383 5.06 2-(methylthio)-4-{{1-ox0-2- OIKN 0
phenylbutyl)amino]-1- o]
(phenylmethyl)-, ethyl ester K
Ci
1 H-imidazole-5-carboxylic acid, ©
chlero: \ N i
430.18 4.85 4-{(4-chlorobenzoyl)amino]-2- 3\(
oowy ™ J
432.19(33%) (methylthio)-1-(phenylmethyl)-, C N o
N
ethyl ester Q
. o]
~ N
N
1 H-imidazole-5-carboxylic acid, A o
. |
-[{4- _2- o]
432.2 433 4-[(4-methoxybenzoyljamino]-2 s /LN

(methylthio)-1-(2-

thienylmethyl)-, ethyl ester

t hi enyl net hyl ) -



452. 27 5. 37 di net hyl et hyl ) benzoyl ]am no]-2- ~SN O

(met hyl thio)-I-(phenyl nethyl)-,
| Hi m dazol e- 5- car boxyl i ¢ aci d,

et hyl ester

/1

N di chl oro:

a 9/ d

464. .14 517 4-

3
, 4-di chl ¥YBBEKA8YIani no]- * N O (100 /0); 466.1(65% iqTﬁ%thH@FM)?ﬂ%)-l- 00

(phenyl net hyl ) -, et

di chl or o:

472.11(65% 2-(methylthio)-I -

2006/ 001750 PCT/ SE

hyl

005/

ester

ca d

00951 . 30 Qo 1H

et hyl ester ¢ WO
1. dazol e-5-carboxylic_aci

| Hi m dazol e-5-carboxylic acid, N
470.11 5 OL 4-[(3, 4-di chl or¥benzoyl )amino]- N O (100%:
O O (phenyl nethyl)-,

d,

cbloro: 10.21 ' \ 4 410.21 5.09 4-[(4-chloriobenzoyl)am ng]-1- N/
~ N
1 A-imidazole-5-carboxylic acid, o 0—-—/
N7
{(4- inol-2- !
412.22 421 4-[(4-methoxybenzoyl)amino]-2 \S)\N 0
| (methylthio)-1-phenyl-, ethyl
ester .
' O
- o ' N
| F-imidazole-5-catboxylic acid, XO/‘( /
SN 0
| 44-(1,)- )}\
452.27 537 | . : ~s~ N ©
- ' dimethylethyl)benzoyl]amino]-2-
(methylthio)- i -(phenylmethyl)-,
ethyl ester
Cl
3/ Ci
1 H-imidazole-5-carboxylic acid, )ﬁ N
dichloro: N /
464.14 517 4-[(3,4-dichlorobenzoyl)amino]- NN
{100%); 5
466.1(65%) 2-(methylthio)-1- 5
{phenylmethyl)-, ethyi ester (
cl
/ S
S / Ct
1 H-imidazole-5-carboxylic acid, >=N
dichloro: N
470.11 5.01 4.[(3,4-dichlorobenzoyl)amino]- 20
(100%); ’ .
472.11(65%) 2-(methylthio)-1- 0 a
(phenylmethyl)-, ethy! ester k

O



(100% ; 412.21(33% (3-nethylbutyl)-2-(nethylthio)-, NO S ethyl ester
1H i m dazol e-5-carboxylic acid, O o 444. 8 444.18 5.41

4-1(3, 4-di chl orobenzoy])anmnol]- NNO (100%; 446.1(65%

1- ( 3- met WP BMSPOIZSP ct (et hylthio)-, ethyl ester O NEBCTI/SE2005/000951

1H i m dazol e-5-carboxylic acid, Nl 0--/ 440.28 4.93

2- (met hyl t hi 0)-4-[(1-ox0-2- g~N 0 pheXbxypropyl)ani no]-1- (phenyl nethyl)-
ethyl ester O N 1H i m dazol e-5-carboxylic acid, 0 2- (rrethylthi 0)
4-T(l-0x0-2- NL O 424.2 5.0 }-N__phenyl butvl)am no] - 1- phenyl -, -nmes / \\
et hyl estler V\D 2006/ 001750 PCT/ SE2005/ 000951 31 NTI m dazol e- 5-carhoxylic

acid, 0 N !
1 H-imidazole-5-carboxylic acid, ©
chloro: cl
410.21 509 | 4(4-chlorobenzoyhamino]-1- N XN
(100%); '

412.21(33%) (3-methylbutyl)-2<methylthio)-, >= Nooo

ethyl ester

{H-imidazole-5-carboxylic acid, 0
dichloro:

(‘;330,1{3 541 4-[(3,4-dichlorobenzoyl)amino)~ | )\/\N SN )/Q'C'
446.1{65%) 1-(3-methylbutyl)-2- , )* &

(methylthio)-, ethyl ester

G N
1 H-imidazole-5-carboxylic acid, @ N A\ o—/
thylthio)-4-[(1 2 /L
440.28 493 | Zmethylthio)-4-[(1-ox0-2- s N0
phenoxypropyl)amino]-1-
{phenylmethyl)-, ethyl ester
o]
. . N
1 H-imidazole-5-carboxylic acid, o
2-(methylthio)-4-[(1-ox0-2- N\/\Y(o
4242 5,0 =

N k
phenylbutyljamino]-1-phenyl-, FT-S O
ethyl ester




4-[ (4-iodobenzoyl ) am no]

N O
0

4-1(4- -N chloro:

-2- N508 4,88 ~ O~
ester TOF ES+ RT Nane Structural

| acid, 4-[(4 4.74 net hoxybenzoyl)am no] -
t hyl but yIWO20460750t hi 0 -, et hyl
bo-(

ester

chl orobenzoylniiam' noj -
455.23(33% (nethylthio)-1-[2-(4-
| Hi m dazol e-5- car boxylic o\

fornmul a

-S

et hyl
v ~N N\

508

|48

| H-imidazole-5-carboxylic acid,

4-[(4-iodobenzoyl)amino]-2-
{methylthio}-1-phenyl-, cthyl

ester

N
N
A

e

TOF ES+

RT

Name

Structural formula

406.26

474

1H-imidazole-3-carboxylic
acid, 4-{(4-
methoxybenzoyl)amino]-1-
(3-methylbutyl)-2-

{methylthio}-, ethyl ester

Do atis

chloro:
453.23(100%)
; 455.23(33%)

3.68

1H-imidazole-5-carboxylic
acid, 4-[(4-
chlorobenzoyl)amino}-2-
(methylthio)-1-[2-(4-
morpholinylethyl)-, ethyl

ester

. Ct
A

\/:H p

dichloro:
487.20(100%)

; 489.20(65%)

4.06

1 H-imidazole-5-carboxylic
acid, 4-f(3,4-
dichlorobenzoyl)amino]-2-
(methylthio)-1-[2-(4-
morpholinyl)ethyl]-, ethyl

ester

(
i

<

(et hyl t hi o) - 1- phenyl -

| Hiniidazol e-5-carboxylic
1 406.26 p/ T
a 1H—inidazo|e-316§ﬂﬁﬁﬁwp
453. 2300096 3.68 0
rphollnyl)ethyl)
" acid, 4-[(3,4-

(3-ne
%1 aci d,

ester




di chl oro: di chl oroben
(et hyl thio)-1-[2-(4-

zoyl)amno]-2 N o

487.20(100% 4.06 O
489. 20(65% K norpholinyl)ethyl]-,

et hyl

2006/ 001750 PCT/ SE2005/ 000951 32 | H i m dazol e-5-carboxylic N s~
4-[ (4- \ WO 200680178k ybenzoyl )am no] -2 449.29 N (net hyl PATSE2W5PEIFU- o

nmor phol i nyl ) et hyl ] -,
tichl oro:

et hyl

ester WO
acid,

\'( ester a 1Himdazole-5-carboxylic IC
0 498.12(100% acid, 4-[(4 N3BNH 5.41 chl orobenzoyl)am no]-1- a

500.1(100%; [(3,4- o - 502.12 (32/ o,) dichloroPhenYl)nethYl]-2 \ / o ~!
(methylthio)-, ethyl ester ci_ C '
[
Q —
1 H-imidazole-5-carboxylic ON 57 P
acid, 4-{(4- IN/KN
methoxybenzoyl)amino]-2- =
449.29 © Y
(methylthio)-1-[2-(4- o
morpholinyljethy!}-, ethyl <
ester
ct
1H-imidazole-5~carboxylic
trichloro: o

498.12(100%)

acid, 4-[(4-

chlorobenzoylamino]-1-

N NH

; 496.1(65%)

[(4-methoxybenzoyl)aminol-

2-(methylthio)-, ethyl ester

A1
500.1(100%); 54 [(3,4- )
o e
502,12 (32%) dichlorophenyl)methyl]-2- ©
(methylthio}-, ethyl ester
Ct
[of
1H-imidazole-5-carboxylic
Cl4: 532.10 acid, 4-[(3,4- °
(100%); dichlorobenzoyl)amino]-1- \ A
534.09(131%) | 5.73 al /
:4"'
. 536.10(64%) @ N o
: dichloropheny)methyl]-2- c 4 N
{rnethylthio)-, ethyl ester
!
o]
1H-imidazole-5-carboxylic o
dichloro: acid, 1-[(3,4- \ .
494.18(100%) , S AN
507 | dichlorophenyl)methyl]4- cl /




1H i m dazol e- 5- car boxyl i
di chl or obenzoyl ) am noj - |
dlchlorophen

1H i m daZ¥Pe ‘ngwéTsﬁoxyl i

496. 1(65% 5V dichl orophenyl ) nethyl]-4-
(4- met hoxybenzoyl ) am noj- o

PCT/ SE2005/ 000951 33 S
acid, 1- (1,_3-benzqdi oxol

nmet hyl J- 2-

c Cl4: 532.10 acid, 4[(3,4- O (00e/V);

- S/~ NH 534.09(131% 5.73 a --
1-[ (3, 4 FSAISEBPEIOWSIN NH

(methylthio)-, ethyl ester
ct 0 dichloro: aci d,
ci (\I / X)
2- (et hy3d hi o) -, ethyl

a

536. 10( 640/ 0) ©

ester WD 2006/ 001750
| Hi m dazol e- 5- carboxylic N'kN \ / (
-5- 0 460.16(100% 4.59 yl)-4-[(4- HP__462. 16(33@6 0

chl oro:

chl or obenfoyl )ami nof-2- |\ (nethylthio)-,| ethyl ester-ﬁ cl
| N-i m dazpl e- 5-carbpxylic \ C1 dichloro: N M
1H-imidazole-5-carboxylic N \ N
chloro: acid, 1-(1,3-benzodioxol-5- Q——{
460.16(100%
(100%) 1, 5 y)-4-[(4-
; 462.16{33%)
chlorobenzoyl)amino]-2-
(methylthio)-, ethyl ester
5/ CI
o
| H-imidazole-5-carboxylic (Q N o
dichloro: 0 N N
. acid, 1-(1,3-benzodioxol-5- = .
494.13 °=igk_4<N
(100%; 3.67 yi)-4-[(3,4~ \ H g
496.1(65%) dichlorobenzoylamino]-2- <
{(methylthio}-, ethyl ester
4 o
| H-imidazole-5-carboxylic > /L
NN
acid, 1-(1,3-benzodioxol-5- o h(\:t{
456.23 425 yD-4-[(4- Lo N
0
methoxybenzoyl)amino]l-2- (
(methylthio)-, ethyl ester
~ NH
1 H-imidazole-5-carboxylic °’©/Iz o——/
NN
acid, 4-[(4- )L o)
~g N
426.24 450 | methoxybenzoyl)amino]-2-
{methylthio)-1-
(phenylmethyl)-, ethyl ester




I 494.13 acid, 1-(1, 3-benzodi oxol-5 (100%; 3.67 yl)-4-[(3,4- 0O HO

496. 1(65% di chl orobenzoyl)am no]-2- C (nethylthio)-, ethyl ester 1

H i mi dazol e-5-carboxylic o N\N acid, 1-(1, 3-benzodi oxol-5 0 456.23 4.25
yl) - 4- 1( O206/00h80 hoxybenzayl ) ami no] - 2- (et hyl t hi o) -, PETHERCASHPWET | NH

| Him dazol e-5-carboxylic J o-J acid, 4-[(4 s L o _N426.24 4.50

nmet hoxybenzoyl ) anti no] -2- (nethylthio)34- (phenylnethyl)-, ethyl ester WO
2006/ 001750 PCT/ SE2005/ 000951 34 | H i m dazol e-5-carboxylic ~N N acid,
4-1(3-NSO H 410.2 4.69 nethyl benzoyl)am no]-2- 0 0

IH-imidazole-5-carboxylic

7

3

}‘*\-N

N
acid, 4-[(3- —
N o
410.2 4.69 methylbenzoyl)amino]-2- 0 .

o

(methylthig)-1-
(phenylmethyl}-, ethyl ester

. S/ Br
! H-imidazole-5-carboxylic )\\\N
bromo: N
. et
0

474.12(100%) acid, 4-{3-
4.76 bromobenzoyl)amine}-2-

; ¢
476.11(100%) (methylthio}1- (

(phenylmethyl)-, ethyl ester

o
1 H-imidazole-S-carboxylic /kf

acid, 4-((2-methyl-1- s\</ /

362.2 3.95 oxopropyl)amino]-2- N o
. (methylthio)-1- ©—/ ! \/

(phenylmethyl)-, ethyl ester

o
LY
1H-imidazole-3-carboxylic }\ 0
==y

N
acid, 4- -
lga
468.22 4.7 [[(acetyloxy)phenylacetyl]a 0 o

mino]-2-{methylthio)-1-

(phenylmethyl)-, ethyl ester




(methylthio)-1 (phenylmethyl)-, ethyl ester Sr 1H i m dazol e-5-carboxylic ~N
bronmo: 474. 12(100% acid, 4[(3 H 4.76 bronobenzoyl)am no] - 2-

476.11(10099 (nethylthio)-1-. (phenylnethyl)-, ethyl ester o

H i mi dazd’?"élg‘lﬁéﬁﬁfﬁéxyl ic acid, 4-[(2-methyl-1- S ,N NFi PC@@P@W"@@
oxopropyl )am no]-2- "(\N (rret hylthio)-1- o (phenyl met hyl)-, ethyl ester s
~lro |Himdazol e-5-carboxylic QN o 3%cid, 4 q 468. 2247

[[ (acetyl uxy) phenyl acetyl]a mno]-2-(nmethylthio)-1 C (phenyl nethyl)-,

ethyl ester WD 2006/0Q0175Q PCT/SE2005/000951 35 1 H-inidazol e-5-carboxylic
o acid, [4-[(2,2-dijmethyl -1-. S N NH

O
" 1H-imidazole-5-carboxylic

acid, 4-{(2,2-dimethyl-1-. \S\("‘ ] NH
376.22 436 oxopropylyamingc}-2- N o
- (methylthio)-1- @J & N

(phenylmethyl)-, ethyl ester

1H-imidazole-5-carboxylic F
acid, 2-(methylthio)-1-
416.18 438 (phenylmethyl)-4-[(2- :

thienylacetyl)amino]-, ethyl

ester

o
1H-imidazole-5-carboxylic H;o
acid, 4- - \ N NH
~
364.19 3.75 [(methoxyacetyl}amino]-2-~

N
)
(methylthioc)-1- @‘—/ y N—

(phenylmethyl)-, ethyl ester

S/
IH-imidazole-5-carboxylic )\
N TSN
acid, 4-[(2-ethyl-1- —
41829 5.28 oxohexyl)amino]-2- 0: N o
[]
(methylthio)-1- <

(phenylmethyl}-, ethyl ester




376.22 4.36 oxopropyl)am no]-2- No (nmethylthio)-1- Qj o (phenylnethyl)-,
ethyl ester 1H i m dazol e-5-carboxylic ~N po acid, 2-(nmethylthio)-1- N H
416.18 4.38 (phenylnethyl)-4-[(2- o thienylacetyl)amno]-, ethyl ester \O
i H i m da2¥P@0B08edoxylic I-r o acid, 4- NN _ s N 3G4T/S825/p80951

[ (et hoxyacetyl)am no]-2 o (methylthio)-1- ! o “er (phenylnmethyl)-, ethyl
ester f | s/ 1 Himdazol e-5-carboxyli&c N acid, 4-[(2-ethyl-l 5.28
oxohexyl)am no]-2- o q o 418.29 (nethylthio)-1- (phenylnethyl)-, ethyl
ester WO 20061001750 PCTI SE2005/000951 36 \ s~

/
S
I H-imidazole-S-carboxylic @\/2:-/ ﬂ}‘/\/
0
o Q

acid, 2-(methylthio)-4-[(1-

37624 433
oxopentylamino}-1- )
(phenylmethyl)-, ethyl ester '
- : /
1H-imidazole-5-carboxylic @\/S o
N
id, 4-[[(5-methyl-3- }’ ZN
aci [[(5-methy iz . . N/
. phenyl-4-
477.24 474 o o
isoxazolyl)carbony!jamino}- )
2-{methylthio)-1-
(phenyimethyl)-, ethyl ester
‘ 7/
I H-imidazole-5-carboxylic - Q s}\ = ,N /@
"
acid, 2-(methylthio)-1- 7 ) s
—re
(phenylmethyl)-4-{{{2- ILﬁ °
505.23 4.84 o

{phenylthio)-3- : z
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acid,4-([(4-chloro-1,3- s/ <chloro: dinethyl-IH pyrazol o[ 3,4- ~" 49924(100%
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H i m dazol e-5-carboxylic acid, 4-[(3 426.25 4.52 net hoxybenzoyl )am no]-2- o
Ho (nethylthio)-1 C (pbenylnethyl)-44 ethyl ester f ~N I
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Intermediates:

Example 4
s Methyl N-cyano-N"-phenylimidothiocarbamate

/
S
3//”\EN

Aniline (0,093 mol) was added to a solution of dimethylcyanodithioimidocarbonate (0.146
10 mol) dissolved in 250 mL of ethanol(99.9%). The suspension was heated for 3 hours. The |
reaction was allowed to reach room temperature and the resulting precipitate was removed
by filtration. The solid was washed with cool ethanol and dried under vacuum to afford the
product .
"H NMR (400 MHz, CDCl3) & 7.91 (s, 1H), 7.46-7.24 (m, 5H), 2.47 (s, 3H)
15  MS m/z 192.05 (M+H)



| Hi m dazol e-5-cazboxylic 1 si O acid, 4-[[2-(4 chloro: 488.28(100% 5.54
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napht hal enyl car bonyl )am no ]-1-(phenyl nethyl)-, ethyl ester WD 2006/ 001750
PCT/ SE2005/ 000951

Example 5

General Procedure for the 2-methylthio-substituted intermediates (IT)

s All reactions were performed under inert gas atmosphere using dry glassware.
The corresponding bromoacetate (0.023 mol) was added droppwise to a suspension of
methyl N-cyano-N'-phenylimidothiocarbamate (0.019 mol) .and potassium carbonate
(0,023 mol). The reaction mixture was heated at 85-90 °C for 2 h. After cooling to room
temperature, 12 mL of a 4 M NaOH (0.048 mol) solution was added to the reaction

10 mixture. The reaction was stopped after 15 min by addition of EtOAc. The organic phase
was washejd with brine, dried with NaSOy4 filtred and concentrated by evaporation. The
crude product was purified by precipitation from EtOAc and a small amount heptane to

afforded the desired product.

15

The following'compou.nds were prepared according to example 5: .

tert-butyl 4-amino-2-(methylthio)-1-phenyl-1H-imidazole-5-carboxylate
NH, 4
. NM %
O
jn
=D

'H NMR (400 MHz, CDCl3) 8 7.46-7.38 (m, 3H), 7.25-7.20 {m, 2H), 4.99 (m, 2H), 2.57
(m, 3H) 1.21 (s, 9H)
MS m/z M+H)"

20

25



48 0-'j Il I Himdazol e-5-carboxylic ONH acid, 2-(nethylthio)-1- ry O
418.1 4.67 phenyl-4- -s [(phenyl sul fonyl)am no]-, et hyI ester o ' NH o
1 Himdazol e-5-carboxylic acid, 2-(methylthio)-4-[(1- / 424.2 5 No /
0x0- 2- phenyl {igf dbalodisro]l - 8 1 -phenyl -, ethyl ester / gt ishase

| e-5-carboxylic aC|d 4-1([1,1" - bi phenyl]-4- H 458252}§E

yl carbonyl)am no]-2- sN \ (rmethylthio)- 51 - phenyl - ethyl ester 611 i
1H-i ni dazol e- 5-car boxyl ic O

tert-butyl 4-amino-2-(methylthio)-1-phenyl-1 H-imidazole-5-carboxylate

pragl

'H NMR (400 MHz, CDCly) & 8.02 (s, 1H), 7.49-7.39 (m, 3H), 7.3-7.22 (m, 2H), 5.12 (s,
s 2H)5.07-4.98 {(m, 1H), 3.25 (m, 3H), 3.20-3.08 (m, 2H) 2.96 (s, 3H), 2.88 (s, 3H), 2.56 (s,

3H), 1.07-1.01 (m, 3H)

MS mvz 322.11 (M+H)"

Cyclopentyl 4-amino-2-(methylthie)-1-phenyl-1H-imidazole-S-carboxylate

10

'H NMR (400 Mhz, CDCI3) § 7.46-7.38 (m, 3H), 7.24-7.16 (m,2H), 5.15-5.08,
5.07--4.97 (m,2H) 2.53 (s,3H), 1.69-1.53 (m,2H), 1.44-1.17 (m,6H)
MS m/z 318.11 (M+H)"

15

Isopropyl 4-amino-2-(methylthio)-1-phenyl-1H-imidazole-5-carboxylate
NH

e

S



acid, 4-[(4- w ,(N 508 4.88 iodobenzoyl)am no]-2- nss/ \N 1 0-11-1

(met hyl t hi o) -1 - phenyl -, et hyl ester WO 2006/ 001750 PCT/ SE2005/ 000951 49
1H i m dazol e-5-carboxylic 9-0 acid, 4- N'" NN 472.2 5.29

[ (di phenyWa38M0IE/i nol -2- s N r (met hyl thio)-1-phenyl ECTHE2RSPISESt er

. Intermedi ates: Exanple 4 5 Methyl N-cyano-N phenyli m dothi ocarbamate | S N
N Aniline (0,093 nol) was added to a s6tution of

di met hyl cyanodi t hi oi m docarbonate (0.146 io0 nol) dissolved in 250 nlL of

et hanol (99.9% . The suspension was heated for 3 hours. The reaction was
allowed to reach roomtenperature_and the resulting precipitate was renoved
by filtradiNVIR ($9@MHR, i@ GWhakd ebdhd e ifm, @fBoB[ZS'@tlr%rgﬁ@)Iﬂ'Bna'oéﬁ (8 vacuum
to afforg tjz 3 ro t6 gH NVR (400 MHz, CDA3) S 7.91 (s, 1H), 7.46-7.24
(m 5H), ? (I'g B OHY Vs mz 192, 05 ( M+H) V\02006/001750

PCT/ SE20Q5 999964 10 (M+H)"

5 Z,i-dimethylpropyl 4~amino-2-(methylthio)—l-phenyl-lH—imidazole-S—cérboxylate

'H NMR (400 MHz, CDCls)  7.47-7.36 (m, 3H), 7.28-7.20 (m, 2H), 5.10 (s, 2H), 3.70
(s, 2H) 2.53 (s, 3H),0.60 (s, 9H)
MS m/z 320.05 (M+H)"

10

1-cyano-1-methylethy! 4-amino-2-(methylthio)-1-phenyl-1H-imidazole-5-carboxylate

"H NMR (400 MHz, CDCl3) 8 7.46-7.38 (m, 3H), 7.26-7.18 (m, 2H), 5.17 (s, 2H), 1.37
s (s, 6H)
MS mv/z 317.05 (M+H)"



50 Example 5 General Procedure for the 2-nethylthio-substituted
internmediates (I1) 5 All reactions were perforned under inert gas atnosphere
usi ng drgwgl assware. The correspondi ng bronmpacetate (0.023 nol) was added

dr oppwi s&V® 8004/08178hensi on of methyl N-cyano- N - phenyl i FCAGERIGEABhnat e
(0.019 nol) and potassium carbonate (0,023 nol). The reaction m xture was
heated at 85-90 C for 2 h. After coolifg to room tenperature, 12 m, of a 4
M NaOH (0.048 nol) solution was added to the reaction to m xture. The

reacti on was stopped after 15 min by addition of Et OAc. The organi c phase
was washed with brine, dried with NaSO4, filtred and concentrated by

evapor at}bilimetylpentylobaprinerdcimethyltiig)-l faheayblH pmidazgaile-Atqashoyatm Et OAc and
a small amount heptane to afforded the desired product. is The foll ow ng
conpounds were prepared according to exanple 5: tert-butyl

4-am no- 2 Rt hyl t hi 0) - 1- phenyl -AAH i m dazol e-5-carboxylate NH NN 20 1H
NVR (400 & 36’) S Y. . (m 3H), 7.25-7.20 (m 2H), 4.99 (m 2H),
2.57 (m 1. 2TX)( s mz (MHH+ 25 WD 20 0 610 0 1 75 O
PCT/ SE200S7 00Q95 ert-butyl 4-a : o
m no- 2- (met hyIjki-@) - 1- phenyl - 1H i m dazol e-5-carboxylate O S 4N 1 NHZ
NS
P N NH,

MS n/z 348.11 (M+H)"

tetrahydrofuran-3-yl 4-amino-2-(methylthio)-1-phenyl-1H-imidazole-5-carboxylate

05

N \ .
/S"‘QN NH,

10 'HNMR (400 MHz, CDCl3) & 7.46-7.39 (m, 3H), A7.26-7.17 (m, 2H), 5.24-5.05 (m, 1H),
5.05 (s, 2H) 3.81-3.74 (m, 1H), 3.70-3.62 (m, 1H), 3.51-3.44 (m, 1H), 3.41-3.28 (m, 1H)
2.54 (s, 31H), 1.96-1.86 (m, 1H), 1.66-1.51 (m, 1H)
MS m/z 320.05 (M+H)"

15



"H NVR (400 MHz, CDCI3) 8 8.02 (s, 1H), 7.49-7.39 (m 311), 7.3-7.22 (m

2H), 5.12 (s, 5 2H) 5.07-4.98 (m 1H), 3.25 (m 3H), 3.20-3.08 (m 211)
2.96 (s, 3H), 2.88 (s, 3H), 2.56 (s, 3H), 1.07-1.01 (m 3H) M5 mz 322.11
(MtH) © OO 24961801750 PCT/SE2005/000951

4- am no- 2- (et hyl t hi 0) - 1- phenyl -1 H i m dazol e- 5- carboxytate ~.w NHZ MNO. N'H
NMR (400 Mhz, CDC13) 8 7.46-7.38 (m 3H,.7.24-7.16 (m2H), 5.15-5.08,
5.07--4.97 (m2H) 2.53 (s,3H), 1.69-1.53 (m2H), 1.44-1.17 (m6H M nfz
318.11 (MtH)' u Isopropyl

4-am no- 2- (et hyl t hi o) - phenxl -i Him dazol e-5-carboxylate NH N1 WO
2006/ 0012r8e texy bR atipstiaderdst 4-apinod- mmhyhbm)wenmb@afmgmlﬁé 7.37 (m

7. 25- m 2H), 5-03-4.88 (m 3H), 2.53 (s, 3H) 0.97 (s, 6H) Ms mz
292 10 ?ﬁ&ﬁ%ﬁaé‘*
2, 2-di et hyl pr opyl 4- am no- 2- (net hyl t hi 0) - 1- phenyl - 1H i m dazol e- 5- car boxyl ate
NH2 O'H 400 MHz, CDC13) 5 7.47-7.36 (m 3H)y, 7.28-7.20 (m 2H), 5.10
3 2H) 2.53ds.. 3H),0.60 (s, 9H) M5 mz 320.05 (MrH + 10
1- cyano-| | et@yl
e 'o)o- - phenyl - 1H i m dazol e- 5- car boxyl at e

"H NMR (400 MHz, CDCls) § 7.48-7.42 (m, 3H), 7.29-7.25 (m, 2H), 5.07 (s, 2H), 3.31-
3.22 (m, SH) 2.56 (s, 3H), 1.30 (s, 6H)
MS /m/z 336.08 (M+H)"

1,1-dimethyl-2-oxopropyl 4-amino-2-(methylthio)-1-phenyl-1H-imidazole-5-

carboxylate

O
o8 a
X,

15 'HNMR (400 MHz, CDClg) 6 7.51-7.48 (m, 3H), 7.32-7.26 (m, 2H), 5.14 (s, 2H), 2.58
(s, 3H) 2.05 (s, 3H), 1.15 (s, 6H)
MS m/z 334.05 (M+H)"

20



ONO N1 s NNH 'HNWR (400 Mz, CDCI3) 5 7.46-7.38 (m 3H),
(m 2H), 5.17 (s, 2H), 1.37 is (s, 6H M nlz 317.05 (M-H)+ WD 2006/ 001750

PCT/ SE2005/ 000951 53 1, 1-di m et hyl pentyl

4- ani no- 2‘-’?%‘{5’94‘?917??“ 0) - 1- phenyl - 1Hi mi dazol e- 5- car boxyl §FE’SE@’W°°W5NHZ S

mz 348.11 (MrH)' s tetrahydrofuran-3-yl

4-am no- 2- (net hyl t hi 0) - 1- phenyl - 1H- i m¥azol e- 5- carboxylate Q53 O N S
NH2 10 *H NWR (400 MHz, CDCI3) 5 7.46-7.39 (m 31-1), 7.26-7.17 (m 2H),
5.24-5.05(m IH) 5.05 (s, 2H) 381374(m 1H) 370362(m 1H),
96-1.86 (m I H

3.51-3. 44 41- 3, 28. 54 (s g)
1.66- 1. 511(11(1&1’-om;leml}m,e_pﬂzbamyl%MPbeﬂlylrfyommn r%m@m@rﬁs&ooy 000951
carboxylate
o) o—

N
A7
/ N

s 'HNMR (400 MHz, CDCls) 5 7.43-7.38 (m, 3H), 7.29-7.19 (m, 2H), 5.05 (s, 2H), 4.93-

7.26-7.18

4.84 (m, 1H) 3.22 (s, 3H), 3.26-3.08 (m, 2H), 2.53 (s, 3H), 1.51-1.37 (m, 1H) 1.34-1.16

(m, 1H), 0.74-0.66 (m, 3H)
MS m/z 336.08 (M+H)"

10
Example 6

General Procedure for the 2-methoxy-substituted intermediates (1)

All reactions were performed under inert gas atmosphere using dry glassware. The
15 corresponding bromoacetate (0.014 mol) was added dropwise to a suspension of methyl N-

cyano-N'-phenylimidothiocarbamate (0.012 mol) and potassium carbonate (0.014 mol) in

23 mL dry DMF. The reaction mixture was heated for 1.5 h. at 60 °C. After cooling to

room temperature, NaOMe (0.060 mol) dissolved in 30 mL dry MeOH was added slowly

to get immediate transformation. After addition, the reaction was cocled in an icebath and

20 water was added to get a precipitation which was filtered off and dried in vacuum. The

crude was purified by high preformance chromathography (MeCN:NH4OAc-buffert

gradient 5:95-95:5%) to afford the desired product .

The following compound was prepared according to example 6:

5

/

N



54 2-nmet hoxy-1, 1-di net hyl et hyl 4-am no-2-(nmethylthio)-1-p

henyi - 1H i m dazol e-5- carboxylate O1 NOO NNH25"HNW (400 MHz,
CDCl13) S 7.48-7.42 (m 3H), 7.29-7.25 (m 2H), 5.07 (s, 2H), 3.31- 3.22 (m
5H) 2.56%Q2005[01758 30 (s, 6H) MS miz 336.08 (M+H)' 10FPCT/SE2005/000951

1;1-di met hyl - 2- oxopr opyl 4-am no-2-(nethylthio)-1-phenyl-1H i m dazol e- 5-
carboxylate O NO S ~1 NNH2 is '"H3W (400 MHz, CDC13) S 7.51-7.48 (m
3H), 7.32-7.26 (m 2H), 5.14 (s, 2H), 2.58 (s, 3H 2.05 (s, 3H, 1.15 (s,
6H) M5 niz 334.05 (MrH)~ 20 WD 2006/ 001750 PCT/ SE2005/ 000951 55

1- (et hoxynet hyl }prqpyl 4-am no- 2- (et hyl t hi o) - 1- phenyl - 1H-i mi dazol e- 5-

car boxy| &methpxy-1.8-digpethylethyl 4-amino-2-methoxy-1-phenyl-1H-imidazole-5-

carboxylate

\

0O

0

o

N
\ A
.

s 'HNMR (400 MHz, CDCly) § 7.41-7.29 (m, 3H), 7.26-7.19 (m, 2H), 5.07 (s, 2H), 3.93
(s, 3H) 3.27 (s, SH), 1.29 (s, 6H)
MS m/z 320.12 (M+H)"

10 The following compounds were synthesized according to example ! and analysed by NMR
at 400 MHz:

tert-butyl 4-[(4-fluorobenzoyl)amino]-2-(methylthio)-1-phenyl-1H-imidazole-5-

carboxylate
F

"H NMR (400 MHz, CDCl3) 8 10.12 (s, 1H), 8.02 (g, 2H), 7.48-7.46 (m, 3H), 7.26-7.23
(m, 2H), 7.17 (t, 2H), 2.7 (s, 3H), 1.16 (s, SH)
MS m/z 428.08 (M+H)"



5"H NWR (400 MHz, CDC13) S 7.43-7.38 (m 3H), 7.29-7.19 (m 2H), 5.05 (s,
2H), 4.93- 4.84 (m 1H) 3.22 (s, 3H), 3.26-3.08 (m 2H), 2.53 (s, 3H,
1.51-1. 37 8% 1H£ 1.34-1.16 (m 1H), 0.74-0.66 (m 3H) MS m z 336.08 (MtH)'
10 Exanpl®OE"EMLBY Procedure for the 2-met hoxy-subst i tGEEFHARLPIEdi at es
(I'1) Al reactions were perfornmed under inert gas atnosphere using dry ,
gl assware. The is correspondi ng bronpaTetate (0.014 nol) was added dropw se
to a suspension of nethyl N cyano-N -phenylim dot hi ocarbamate(0.012 nol)
and potassium carbonate (0.014 nmol) in 23 nL dry DMF. The reaction m xture
was heated for 1.5 h. at 60 C After cooling to roomtenperature, NaOwe
(0.060 nol) dissolved in 30 nL dry MeOH was added slowy to get imediate
transformation. After addition, the reaction was cooled in an icebath and 20
wat er was added to get a precipitation which was filtered off and dried in

vacuum  Alaeeth6xy. @ ¥ gl 4t [(£2Ln iy ohenZBy DA @l &hgRhRYALMRGYRDAY
( MeCN: NI—I40Ac-bu)1tlfert §g%i elrgt 5: 95- 95:%&) tlgﬂaf ord?t hewgesi rgd pr oduct
The fol | immidazole-Shpubngylates prepared according to exanple 6: is WO

2006/ 0017 PCT/ SE2005/ 000951 56 2-net hoxy- 1, 1-di net hyl et hyl

4- am no- @ oXw- | - pheny-| H-i m dazol e-5- carboxylate O OO N N NHz 'H
NVR (400 M 3 .41-7.29 (m 3H), 7.26-7.19 (m 2H), 5.07 (s, 2H),
3.93 0

)
8
/SZQ\N NH

0
Cl

'H NMR (400 MHz, CDCls) 8 10.01 (s, 1H), 7.94 (d, 2H), 7.49-7.42 (m, 5H), 7.28-7.22
(m, 2H), 5.12-5.02 (m, 1H), 3.17 (s, 3H), 3.13-3.07 (m, 1H), 2.99-2.91 (m, 1H), 2.69 (s,
3H), 0.98 (d, 3H)

MS m/z 460.10 (M+H)*

10

Cyclopentyl 4-[(4-chlorobenzoyl)amino]-2-(methylthio)-1-phenyl-1H-imidazole-5-

éarboxy]ate
cl

0 NH.
Ao
—5 @
15 'H NMR (400 MHz, CDCls) 5 10.17 (s, 1H), 7.93 (d, 2H), 7.51-7.41 (m, 5H), 7.27-7.20
(m, 2H), 5.18-5.12 (m, 1H), 2.69 (s, 3H), 1.66-1.54 (m, 2H), 1.4-1.24 (m, 4H), 1.2-1.07
{m, 2H)
MS m/z 456.03 (M+H)*



(s, 3H) 3.27 (s, 5H), 1.29 (s, 6H M5 mlz 320.12 (MtH) to The foll ow ng
conpounds were synt hesized according to exanple 1 and anal ysed by NVR at
400 MHz: tent-butyl

4-[ (4-1 | 50 21964421960 ) ami no] - 2- (et hyl t hi 0) - 1- phenyl - | H | RETHEEXNFI@ISI
carboxylate F ONHN-"O~> N-S 15 "H NW (400 Mz, CDC13) S 10.12 (s,
1H), 8.02 (q, 2H), 7.48-7.46 (m 3H), 58.26-7.23 (m 2H), 7.17 (t, 2H), 2.7
(s, 3H, 1.16 (s, 9H M5 mz 428.08 (M+H) WD 2006/ 001750 PCT/ SE2005/ 000951
57 2-met hoxy-| - met hyl et hyl

4-[ (4-chl orobenzoyl ) am no) - 2- (et hyl t hi 0) - 1- phenyl -1 H

i m dazol e-5-carboxylate O N, S NNH Ocl 'H NI\/R (400 WHz, CDC13) 8 10.01

5" s Sptefo ool Bt £.12 57
(d, 3H) MSphLfiafk60- 10 (MH)’
I

o
0

s 'HNMR (400 MHz, CDCly) § 9.85 (s, 1H), 7.50-7.42 (m, 3H), 7.27-7.20 (m, 2H), 4.09 (s,
2H), 3.52 (s, 3H), 2.65 (s, 3H), 1.23 (s, 9H)
MS m/z 378.11 (M+H)"

10 Isopropyl 4-[(4-chlor6benzoyl)amino]-2-(methylthio)—l—phenyl-—lH-imidazole—S-

carboxylate
cl

&

'H NMR (400 MHz, CDCl3) 8 10.09 (s, 1H), 7.92 (d, 2H), 7.48-7.41 (m, SH), 7.26-7.20
is  (m, 2H), 4.98-4.88 (m, 1H), 2.68 (s, 3H), 0.91 (d, 6H)
MS m/z 430.02 (M+H)"



io Cycl opentyl
4-[(4-chl orobenzoyl ) am no] - 2- (rret hyl t hi 0) - 1- phenyl -1 H i m dazol e- 5-

car boxyl at OONH-s 0is "HNW (400 MHz, CDC13) S 10 , , 7.93
(d, 2H) 85”306#0021 %m SH), 7.27-7.20 (m 2H), 5.18-5. ]1"51%5%280%@)“"19 .69 (s,
311), 1.66-1.54 (m 2H), 1.4-1.24 (m 4H), 1.2-1.07 (m 2H MS iz 456.03
(MH)* V\D 2006/ 001750 PCT/ SE2005/ 0009539 58 tert-butyl 4-[(nethoxyacetyl)
am no] -2-(methylthio)-1-phenyl-IHimdazol e-5- carboxylate OXNH O NN -S
s "H NWVR (400 MHz, CDC13) S 9.85 (s, 1H), 7.50-7.42 (m 3H), 7.27-7.20 (m
2H), 4.09 (s, 2H), 3.52 (s, 311), 2.65 (s, 3H), 1.23 (s, 9H M5 mz 378.11
(MtH)' 10

car boxyl SR PAST ARl ETh Ry TRh b SR 1207 6

(d, 2H), imidh8olé-Hdarbexyhtd , 7.26-7.20
0 5
N
cn‘@’/< =
N
H§N©
9" o

'H NMR (400 MHz, CDCl3) § 10.32 (s, 1H), 7.93 (d, 2H), 7.52-7.42 (m 5H), 7.30-7.25
(m, 2H), 3.73 (s, 2H), 2.69 (s, 3H), 0.52 (s, 9H)
MS m/z 458.07 (M+H)"

10 _
1-cyano-1-methylethyl 4-[(4-chlorebenzoyl}amino]-2-(methylthio)-1-phenyl-1H-

imidazole-5-carboxylate

S
T,

15 "HNMR (400 MHz, CDCl3) 5 9.93 (s, 1H), 7.93 (d, 2H), 7.51-7.44 (m, SH), 7.28-7.22 (m,
2H), 2.7 (s, 3H), 1.35 (s, 6H)
MS m/z 454.96 (M+H)"*



is (m 2H), 4.98-4.88 (m 1H), 2.68 (s, 311), 0.91 (d, 6H M mz 430.02
(MtH) " WD 2006/ 001750 PCT/ SE2005/ 000951 59 2, 2-di net hyl propyl 4-[(4-chlorob
enzoyl ) am no] - 2- (et hyl t hi 0) - 1- phenyl - 1H i m dazol e-5-carboxylate OS C H
O O 'H NVO WISy, CDC13) S 10.32 (s, 1H), 7.93 (d, 2P§T/SE2506033D (m
5H), 7.30-7.25 (m 2H), 3.73 (s, 2H), 2.69 (s, 3H), 0.52 (s, 9H) M5 niz
458.07 (M+H)' 10 1-cyano-| - et hyl et hyd0

4-1 (4-chl or obenzoyl ) am no] - 2- (net hyl t hi 0) - 1- phenyl -1 H i m dazole-5-c arb
o~~xyylaate O) N NO- S-AA N ~NHOC 1H NWR (400 MHz, CDC13) S 9.93

1 7. 93 7.51-7. 44 28- 22 2.7 3H),
1535 (b Lbdjmeyip il Rgistieniam e B b (et U 2i2sl (5

1, 1-di nei%&lxz%%%%arﬁoﬂlatecm or obenzoyl ) am no] - 2- (net hyl t hi 0) - 1- phenyl -1 H

s 'H NMR (400 MHz, CDCls) 8 10.07 (s, 1H), 7.93 (d, 2H), 7.48-7.42 (m, SH) 7.26-7.20
(m, 2H), 2.67 (s, 3H), 1.46-1.39 (m, 2H), 1.16-1.05 (m, 8H), 0.95-0.85 (m, 2H),08(t 3H)
MS m/z 486.02 (M+H)*

10 Tetrahydrofuran-3-yl 4-[(4-chlorobenzoyl)amino]-2-(methylthio)-1-phenyl-1H-

imidazole-5-carboxylate

O %oﬁ?

'"H NMR (400 MHz, CDCls) 5 10.02 (s, 1H), 7.92 (d, 2H), 7.51-7.43 (m, SH), 7.28-7.22
15 (m, 2H), 5.27-5.22 (m, 1H), 3.77 (dd, 1H), 3.68-3.61 (m, 1H), 3.43 (d, 1H), 3.26 (q, 1H),

2.7 (s, 3H), 1.98-1.87 (m, 1H), 1.52-1.44 (m, 1H)

MS m/z 320.05 (M+H)"*



i m dazol e-5-carboxylate O1 O N1' 7 NNH OC 5 'HNW (400 Mz,
CDC13) S 10.07 (s, 1H), 7.93 (d, 2H), 7.48-7.42 (m SH), 7.26-7.20 (m 2H),

(2t 1673|(_|)s, wmééﬁg@%;ﬁ(mm EHI)O 1.16-1.05 (m 8H), O. 951’((:)’1"/{5314?20 %00%5'_10’ 0.8
Tet r ahydr of ur an- 3-yl 4-[ (4- chl or obenzoyl ) am no] - 2- (net hyl t hi 0) - 1- phenyl - | H
i m dazol e-5-carboxylate \ OO S/ ~-NKH OC 'H NW (400 MHz, CDC13) S
10.02 (s, 1H), 7.92 (d, 2H), 7.51-7.43 (m 5H), 7.28-7.22 is (m 2H),
5.27-5.22 (m 1H), 3.77 (dd, 1H), 3.68-3.61 (m 1H), 3.43 (d, 1H), 3.26 (q,
1H), 2.7 (s, 3H), 1.98-1.87 (m 1H), 1.52-1.44 (m 1H M5 mz 320.05 (M+H)
+ WD 2006/ 001750 PCT/ SE2005/ 000951 61 2- et hoxy- 1, 1-di met hyl et hyl

4-[ (4-chl

A-[(4-ch Zzglf]g@g@@g’%@ﬁ:}i}}g@leét@(élﬁh-m&rﬁbQAz‘a}I)BHﬁﬂé‘]‘-z@ethylthio)-l-phenyi-

1H-imidazole-5-carboxylate

ayur
y o
\
/S’&N NH
0
i

'H NMR (400 MHz, CDCl3 ) & 9.99 (s, 1H), 7.91 (d, 2H), 7.49-7.42 (m, 5H), 7.27-7.21 (m,
2H), 3.20-3.13 (m, 5H), 2.66 (s, 3H), 1.18 (s, 6H)
MS vz 474.00 (M+H)"

1,1-dimethyl-2-oxopropyl 4-[(4-chlorobenzoyl)amino]-2-(methylthio)-1-phenyl-1H-

imidazole-5-carboxylate
¢ ? Q 4‘{
O o
/ N NH

o
Ci

15 'HNMR (400 MHz, CDCls) § 9.96 (s, 1H), 7.89 (d, 2H), 7.53-7.42 (m, SH), 7.33-7.25 (m,
2H), 2.7 (s, 3H), 2.01 (s, 3H), 1.09 (s, 6H)
MS m/z 473.98 (M+H)"



O / NNH O~~\ C '"HNW (400 MHz, CDC13) 5 9.99 (s, 1H), 7.91 (d, 2H),
7.49-7.42 (m 5H), 7.27-7.21 (m 2H), 3.20-3.13 (m 5H), 2.66 (s, 3H), 1.18
(s, 6H Ms mz 474.00 (M+tH) 10 1, 1-di net hyl - 2- oxopr opyl
4- [ (4- ch™0 209640215§9 ) ani no] - 2- (et hyl t hi 0) - 1- phenyl - | H  PCT/SE2005/000951
| m dazol e-5-carboxylate Q4 OO /S\NNH Oacl 1is ~HNW (400 MHz, CDC13)
59.96 (s, 1H), 7.89 (d, 2H), 7.53-7.4&(m 5H), 7.33-7.25 (m 2H), 2.7 (s,
3H), 2.01 (s, 3H), 1.09 (s, 6H M5 mz 473.98 (M:H)' WD 2006/ 001750
PCT/ SE2005/ 000951 62 1- (et hoxynet hyl) propyl

4-[(4-chl orobenzoyl?lam noj - -((rreth yl t hi 0) - 1- pheny

i m dazol &=(Brethaxysiss hlﬂlérow%-l #@lwqmnmllaml%]-2+@rwml(mgbl-|mznyldzk':l 3)
510.06 (. 4k Ie’gcar%ogqq]at 7.49-7.40 (m 5H), 7.28-7.22
O g Lo
o
/S’QN

s HNMR (400 MHz, CDCls) & 10.06 (s, L H), 7.93 (d, 2H), 7.49-7.40 (m, SH), 7.28-7.22
(m, 2H) 5.01-4.92 (m, 1H), 3.21-3.13 (m, 4H), 3.02-2.96 (m, 1H), 2.69 (s, 3H), 1.47-1.13
(m, 2H), 0.66 (t, 3H) :
MS m/z 473.98 (M+H)"

2-methoxy-1,1-dimethylethyl 4-[(2,3-dihydre-1,4-benzodioxin-2-ylcarbonyl)amino]-2-
methoxy-1-phenyl-1H-imidazole-5-carboxylate

Nl

s 'HNMR (500 MHz, CDCls) & 11.57 (s, 1H), 8.73-8.66 (m, 3H), 8.51-8.47 (m, 2H), 8.39-
8.35 (m, 1H), 8.21-8.15 (m, 3H), 6.12(s, 1H), 5.94-5.90 (m, 1H), 5.63-5.58 (m, 1H), 5.35
(s, 3H), 4.49 (d, SH), 2.85 (s, 2H), 2.50 (d, 6H) '
MS m/z 482.13 (M+H)"

20



(m 2H) 5.01-4.92 (m 1H), 3.21-3.13 (m 4H), 3.02-2.96 (m 1H), 2.69 (s,
3H), 1.47-1.13 (m 2H), 0.66 (t, 3H MS nz 473.98 (MtH) + D

2- met hoxy-1, 1- di net hyl et hyl

4-1(2, 3- dﬁﬁymﬁdlﬂll%& benzodi oxi n- 2-yl car bonyl ) ami no] - 2- PCT/SE2005/000951

met hoxy-| - phenyl -1 Hi m dazol e-5-carboxylate O NH Is '"H NWVR (500 MHz, CDC13)
S 11.57 (s, 1H), 8.73-8.66 (m 3H), 8.B1-8.47 (m 2H), 8.39- 8.35 (m 1H),
8.21-8.15 (m 3H), 6.12(s, 1H), 5.94-5.90 (m 1H), 5.63-5.58 (m 1H), 5.35

(s, 3H), 4.49 (d, 5H), 2.85 (s, 2H), 2.50 (d, 6H) I\/Srrlz 482.13 (MrH)+ 20
WO 2006/ 001750 PCT/ SE2005/ 000951 63 2- met hoxy- 1, 1- di met hyl et hyl = 4- { ‘
[ (3-chl odeqbréﬁwala@éwwk@ﬁhbﬂ6}{1@-%menpxmcetyl]ammo}-l-methoxy-1~

phenyl - o0s Q NHoa s '"HNW (400 Mz,
CDC13) SHE ﬂg‘?ém' %’3 (m 3 7.29-7.17 (m 3H), 7.07- 6.95 (m
2H), 6.93-6.35 (m, lH) 464(s 2H) , 406(5, 3H), 3.21 (s, 5H), 1.20 (s,
6H) MS niz 458. 06°(|\/HrH) 10

2- met hoxy-1, 1-di n®t hyl et hyl 4-[ (4- chl or obenzoyl ) am no] - 2- net hoxy- | - phenyl - | H
i m dazol e- rb8 late O

\,{N

I

s 'HNMR (400 MHz, CDCls) § 10.25 (s, 1H), 7.46-7.36 (m, 3H), 7.29-7.17 {m, 3H), 7.07-
6.95 (m, 2H), 6.93-6.35 (m, 1H), 4.64 (s, 2H), 4.06 (s, 3H), 3.21 (s, SH), 1.20 (s, 6H)
MS m/z 458.06 (M+H)"

10 2-methoxy-1,1-dimethylethyl 4-—[(4-chlorobenzoyl)amino]-z-methoxy-l-phenyl-lH-

imidazole-5-carboxylate

\0

'H NMR (400 MHz, CDCls) & 10.12 (s, 1H), 7.91 (d, 2H), 7.47-7.36 (m, SH), 7.25-7.20
s (m, 2H), 4.09 (s, 3H), 3.19-3.13 (s, SH), 1.20 (s, 6H)
MS m/z 492.04 (M+H)*



/ QN "HNW (400 MHz, CDC13) S 10.12 (s, 1H), 7.91 (d, 2H), 7.47-7.36 (m
5H), 7.25-7.20 is (m 2H), 4.09 (s, 3H), 3.19-3.13 (s, 5H), 1.20 (s, 6H M5
mz 492.04 (M+Hg' WD 2006/ 001750 PCT/ 8E2005/ 000951 64

2- met hoxyWP 2006230y | et hyl 4-[ (2, 4-di chl orob enzoyl ) ani Pol/SE20p5/000951
ethoxy-1-phenyl - 1H i m dazol e-5-carboxylate Oo Oj NNHCO Od 'HNW
(400 MHz, CDC13) 6 9.72 (s, 1H), 7.69-$456 (m 1H), 7.47-7.36 (m 4H), 7.35-
s 7.28 (m IH 7.26-7.18 (m 2H), 4.19-3.95 (m 3H), 3.24-2.96 (m 5H) 1.23
(s, 6H M miz 488.06 (M+H)' 10 WO 2006/ 001750 PCT/ SE2005/ 000951 65

Syotom - 2paethoyy it Hametey B el Sy e REp e Ry MBI sthe Sk RN ect i on,
Chr onat Oggmazx\@%é{lﬂ'i’%@f over an XterraTM M5 C8 3.5um 4.6 x30 nm

col um, n parall | ow of |5mJmin was split over the 8 columms to
give a flow rate\gf 1.9mUm n. The 10- m nute chromatography gradi ent was as

fQIIows: i S(
O
‘ (0]

N
o4}

NH Ci

O)\@\
T Cl

'H NMR (400 MHz, CDCls) 8 9.72 (s, 1H), 7.69-7.56 (m, 1H), 7.47-7.36 (m, 4H), 7.35-
s 7.28 (m, 1H) 7.26-7.18 (m, 2H), 4.19-3.95 (m, 3H), 3.24-2.96 (m, SH) 1.23 (s, 6H)
MS m/z 488.06 (M+H)*



Mbbi |l e Phase A: 95% ACN + 5% 0,0 10 M NHAOAc Mobil e Phase B: 5% ACN + 95%
0,010 MNH4AOAc to 10 min . 0,0 mMn 0%\ 8,0 mn 100 A 9,0 min 100 A 9,1

mn ObAis NVR anal ysis was perforned at 400MHz. Bi ol o?i cal eval uation 20
Effects olVAH&/MHt%ive all osteric GABAR receptor nodul aFoFSEHOE040%Mct i onal

invitro assay. The effect of GABA and bacl ofen on intracellular cal cium
rel ease in CHO cells expressing the G&QAB( 1A, 2) receptor heterodi ner was
studied in the presence or absence of the positive allosteric nodul ator.
The positive allosteric nodulator according to the invention 25 increased
bot h t he Amaiwsiscy and the efficacy of GABA. The potency of the conpounds i.e.

the abili t he.conpounds t.0 reduce C50, 0 reveal ed by the
concont 1 HOM sl AT PR st e B A e e S B AT OB+ B R o et o
imlar i i it Waeldaegh/@30n 0T BV b CORSRth 0

§FIC)cri S, Itgg?%gfér)\%ﬁ&?ggffﬁps\ag Avc?nrmut , IIg&l:}stol ,edgglh ? .8TA,t6% ygy

Ur wyl er e’(asa?ﬁl.’for!mwPﬁ@m@é‘é’d‘ﬁst%-é@meﬁéyiwmhm,@ﬁnE@B@ebfﬂmbout

170- 180 t of bout 35¢ n / [ SE2005/ 00P951 66
EXPER? I\/ER%&’L%%%BH@@%&? 8?"?‘3]‘%9 °8Mm@%n§§%§.ff§3{ﬂ§§9§%§5%ﬁﬁeuﬁg medi a,
OPTI - MEMghintite @HEREht6Eaply pradiedfivased Rlllowkovi ne serum (FBS),
penicillin/streptonyci n sol uti on PEJQS;;I];I (geneti cin, HEPES (4-(2-

hydr oxy et™Mghilk Bhass AePak AeBihaimedbtlG MiNH«@QAcd (buffer),| M sol ution), Hank's

Bal anced M@ietpﬁgé E 50N ENBP83 0, 6h FRPQiioNgr € from Life technol ogies
C :

(Pai sl ey, ot'1"and

10 10min = 0,0 min 0% A
8,0min 100% A
9,0 min 100% A
9,1 min 0% A

15 NMR analysis was performed at 400MH?z.

Biological evaluation

20 Effects of the positive allosteric GABAR receptor modulator in a functional in vitre assay.

The effect of GABA and baclofen on intracellular calcium release in CHO cells expressing
the GABAg(14,2) receptor heterodimer was studied in the presence or absence of the
positive allosteric modulator. The positive allosteric modulator according to the invention

25 increased both the potency and the efficacy of GABA.

The potency of the compounds i.e. the ability of the compounds to reduce the ECsq of
GABA was revealed by the concentration required to reduce GABA's ECs by 50 %.
These potencies were similar to the potency reported for CGP7930 {can be purchased from

30 Tocris, Northpoint, Fourth Way, Avonmouth, Bristol, BS11 8TA, UK) by Urwyler et al.
CGP7930 increases the potency of GABA from ECs of about 170-180 nM to ECsp of
about 35-50 nM.



to Pol yet hyl enei m ne, probenicid, baclofen and y-am nobutyric acid (GABA)
were from Sigma (St Louis, USA); Fluo-3 AMwas from Mol ecul ar Probes
(Oregon, USA). 4-Anino- n-[2,3 3 Hbutyric acid ([ 3H GABA) was from Anersham
Phar maci aVBi 8RS Uppsal a, Sweden). is Generation of ESTISEZP308098%k pr essi ng
t he GABAB receptor GABABRla and GABABR2 were cloned from human brai n cDNA
and subcloned into pCl- Neo (Promega) @nd pALTER-1 (Pronega), respectively.
A GABABRl a- Gg15 fusion 20 protein expression vector was constructed using

t he pCl - Neo- GABABRI a cDNA plasmd and pLECLl-CGgis (Ml ecul ar Devices, CA).

In order to make the Gagi 5 pertussis toxin insensitive, Cys356 was nutated

to Ay W ol ogy with the priners

5' - GGAT ( - (forward) and 5' - GCGGECCG
CTCAGAAGAGGCCGCCGTCCTT-3" (reverse). The Gagi snmut c¢cDNA was ligated into the
25 BamH and Notl sites of pcDNA3.0 (Invitrogen). The GABAB Rl a coding
sequenceMwerialsnpl i fi ed by PCR from pCl - Neo- GABABRI a using the prinmers, 5'-
GGATCCCCGGGGAGCCGEECCE- 3" (forward) and 5' - GGATCCCTTATAAAGCAAATGCACTCGA- 3'
(revetse) and subcloned into the BanH site of pcDNA3.0-Gagismut 30 In

order t ONUPHIAFSE (Hag) el akinge heeis OP TIMEBNT fedate dRBABRR divin) Fetd} U _
mut agenesi s was perfornmed using the Altered Sites Mitagenesis kit according

t o manuf hevine ssrum (FRS).meeicilyn/steptonysnsoihgn (FEST seomtisingHEFES (462- ( Pr onega)

with the ' -] . - W%Iﬂﬁ%ﬁi ' . | lysed
GABABR2 %@O%ﬁé@ﬁq?éﬁéﬁ%gﬁarnom p£ - \%-m h 0 tﬁ?j’l{g{#ﬁls ]%{n%ﬁcrggubcl oned
i nt o t he SakSohliba (HBSP) asbiconinvesnt dronpEitshidlogiey Gaisldyy Bedttanggn) t o produce
the final construct, pcDNA3. 1(- ){ eo- gABAl_SRZ. 5
10 Polyethyleneimine, probenicid, baclofen and paminobutyric acid (GABA) were from
Sigma (St Louis, USA); Fluo-3 AM was from Molecular Probes (Oregon, USA). 4-Amino-
n-[2,3-"H]butyric acid ([3H]GABA) was from Amersham Pharmacia Biotech (Uppsala,

Sweden).

15

Generation of cell lines expressing the GABAg receptor

GABAgR1a and GABAgRR2 were cloned frorﬁ human brain ¢cDNA and subcloned into pCI-
Neo (Promega) and pALTER-1 (Promega), respectively. A GABAgR1a-Gqgs fusion

20  protein expression vector was constructed using the pCI-Neo-GABAgR1a ¢cDNA plasmid
and pLEC1-Gqgis (Molecular Devices, CA). In order to make the Gqgis pertussis toxin
insensitive, Cys356 was mutated to Gly using standard PCR methodology with the primers
5'-GGATCCATGGCATGCTGCCTGAGCGA-3" (forward) and 5'-GCGGCCG

_ CTCAGAAGAGGCCGCCGTCCTT-3' (reverse). The Gqgismut cDNA was ligated into the

2s  BamHI and Notl sites of pcDNA3.0 (Invitrogen). The GABAg R1a coding sequence was
amplified by PCR from pCI-Neo-GABAgR1a using the primers, 5'-
GGATCCCCGGGGAGCCGGGCCC-3' (forward) and 5'-
GGATCCCTTATAAAGCAAATGCACTCGA-Y (reverse) and subcloned into the BamHI
site of pcDNA3.0-Gagismut-

30
In order to optimise the Kozak consensus sequence of GABAgR2, in situ mutagenesis was

performed using the Altered Sites Mutagenesis kit according to manufacturer's instruction



For generation of stable cell lines, CHO Kl cells were grown in Nut mx F-12
(Ham nedi a supplenented with 10% FBS, 100 Um Penicillin and 100 gg/ m
Streptonycin at 37 Cin a humdified C02-incubator. The cells were detached
with 1 mVEBBPR1% 78BS and 1 nillion cells were seeded i#FTi%‘bZ%?ﬁ/H“B%’En

di shes. After 24 hours the culture nmedia 10 was replaced with Opti MEM and

i ncubated for 1 hour in a OX®-incubatof? For generation of a cell l|ine
expressing the GABABRla/ GABABR2 het erodi mer, GABABRla plasm d DNA (4 Q)
GABABR2 plasmd DNA (4 g) and lipofectamne (24 1) were mixed in 5 ni

Opt i MEM é}?rdrriegm)tmiahéufbgﬂwm pricert EGAATIOSrR ACRPGEUTECCTRE. Tdel | s were
exposed to.the fection nediumfar 5 , Whi t-he s _replaced with
T5 cul t uPBiTHes GHAEAREE et PeRignted FomredET B Lt kiAo R e 308 e bef o e
sel ect i OguiRURRHInto(BOMatinidliah apREANE VectdthcROA B (1/Z86 Tabin®iend) twghﬁm@lded-
Twenty-four days after transfection, single cell sorting into 96-well

pl at es byheffirmhconstmne PePNAS1 (DéédobiBdhalé ng a FACS Vantage SE (Becton

Di ckinson, Palo Alto, CA). After expansion, the GABAB receptor functional
respopse was tested using the FLIPR assay described below. The clone 20 with

the highest functional response was collected, expanded and then subcl oned
by si ngl &or geletativorafistagle cElidings,dRBO-Kktells were grawmin Net hixghé2 (Hpmak response

in the FLI PR was used .in st udy.. .. For eratiqn of a stable cell
e expresds sgpiermad m o FHL 300 bst Bedieninind R i SRedioncin s

GABABRI a i ASHich, N4, EC&E!]A Q%A[‘é‘t" Q{\Iﬁm(}g

| i pof ect g%géﬁﬁgnﬁi@%mré mxt(él rigplr;hS s%‘% ?%\t/E agg.l ncu ?%TAAESEBES

m nut es ahd 1 mellivntceiiperesd steded MNOOGRhIpstrivdiskese Alfies 24l hiwrs theeculttrn@édiat | on
medi um for 5 hours, which then was replaced with culture nmedium After

fort ywei gis rapdaned withH@phdEM anginsubriechond drouping SPede@ibriore wel | plates
(400 pol £ SR DRI 3H8 hpine i AR Y SR ER ol o ool oni s
R R R N R S R
and gr owpl)were anpedirsS td OpajEMeaendimubitey fovedSemirmstsed] rdomn teGigddure. The
cells were exposed to the transfection medium for 5 hours, which then was replaced with
15 culture medium. The cells were cultured for an additibnal 10 days before selection agents
(300 pg/ml hygromycin and 400 pg/ml geneticin) were added. Twenty-four days after '
transfection, single cell sorting into 96-well plates by flow cytometry was performed using
a FACS Vantage SE (Becton Dickinson, Palo Alto, CA). After expansion, the GABAp _
receptor functional response was tested using the FLIPR assay described below. The clone
20 with the highest functional response was collected, expanded and then subcloned by single

cell sorting. The clonal cell line with the highest peak response in the FLIPR was used in
the present study.

For generation of a stable cell line expressing GABAgR 1a-Ggg;s fusion protein and

35 GABAgR2, GABAgR1a-Gygismu plasmid DNA (8 pg) GABAgR2 plasmid DNA (8 pg)
and lipofectamine (24 ul) were mixed in 5 ml OptiMEM and incubated for 45 minutes at
room temperature. The cells were exposed to the transfection medium for 5 hours, which
then Iwas replaced with culture medium. After forty-eight hours, the cells were detached
and seeded in 6 well plates (2000 cells/well) and grown in culture medium supplemented

30  with geneticin (400 pg/ml) and zeocin (250 pg/ml). After 4 days, cells from single colonies



receptor nediated functional response. The clones that showed the highest
peak response were collected and subcloned by seeding the cells in 6-well
pl ates (1000 cells/well) and 5 repeating the steps descri bed above. The

clonal cell vobRediato gave t he hi ghest peak response inpthgriobdRbsras used
In the present study. Measurenent of GABA, receptor dependent rel ease of
intracellular calciumin the FLIPR to Kgasurenent of GABAa receptor
dependent release of intracellular calciumin the fluorescence inaging

pl ate reader (FLIPR) was perforned as described by Coward et al. Anal.

Bi ochem (1999) 270, 242-248, with sone nodifications. Tnmsfected CHO cells
wer e cul ti vaedollectadiand mansferadio@ddnyellplath. Atertifrdays, ithesst] ckmppwesent ed wi t h

10% 100 U bed L d 10 / ' 25 / ni [ d
200 pgint  SotptiEH fasldradfitomh Soridalitr & dE bR P R R GABRRG Lol o
(35,000 cel fegéphs thadided RancidiRPRShons:. b’hé‘é«lﬁn&’ﬁhit%ﬁo@ﬁiM@high@é?mg&/dk[?éép%ﬁée”e

coated pl ates (Becton D ckinson, Bedford, UK) in culture di um'wi t hout
sel ecti on awenstcsllecHdeand shbclangd by seedimgdhacnlsins 6-aeelli platesa(d000edls/4@D) pid of

Fl uo-3 | oadi ng solution (4, Fl uo-3, 2.5 rogbeneci d and 20 Hepes in
Nt Chx B AR sisrs dbseeiben shit bt btk A 1B S v theBiEbest Poske i 1 b5 of

20 Co2 incu&g%,ﬁgeinttﬂ@pgbp%@@m% seabgudpt ed and the cells were washed 2
times with 15 Al of wash solution (2.5 mM probenecid and 20 nM Hepes in

HBSS) followed by addition of 150 pi of wash solution. The cells were then
assayed i n Measuremerdof GdBAnvaoiptar depatdent relzastonf iatrinteldalar galcDevingbe Cor p.
CA, USA). Tg.g}morrpounds were diluted to 50 pM concentrations in |-1BSS
cont ai ni ng Hepes and 5% DVBO and added in a volunme 25 of 50 pl. The

f | uor esaencMensusersemnpf GA BAsaesepoe deprdddnore (GBe of igfriceiulaetd¢iemamthe50 s after

the addition of test canmpopnd ef.qre GABA 0 7,6 nM. 15 added
g Cacml § Pusresshic imaeme glarreadtt (VIR IR pef GrmEd on desesthat by SoMRM AL Grpgs
30 [ 35SJ- CTRES. Biobkbin) 919385 2305 24248, Rethfsoh@Rtbdeficatiéts. TRRsEASA OHOellpTbr ane
buffer (100mM NaCl, 5nM MgCl2, 1nmM EDTA, 50nmM HEPES, ph 7.4) contai ning

0.025g/ pl oesEuByaied G wEuret? GEAND svitySelotamax-T and supplemented with 10%,
100 U/ml penicillin and 100 pg/m! streptomycin, 250 pg/ml zeocin and 400 pg/mi

15 geneticin. Twenty-four hours prior to the experiment the cells (35,000 cells/well) were
seeded in black-walled 96-well poly-D-lysine coated plates (Becton Dickinson, Bedford,
UK) in culture medium without selection agents. The cell culture medium was aspirated
and 100 p! of Fluo-3 loading solution (4 pM Fluo-3, 2.5 mM probenecid and 20 mM
Hepes in Nut Mix F-12 (Ham)) was added. After incubation for 1 hour at 37°Cina 5%

20 CO; incubator, the dye-solution was aspirated and the cells were washed 2 times with 150
ul of wash solution (2.5 mM probenecid and 20 mM Hepes in HBSS) followed by addition
of £50 pl of wash solution. The cells were then assayed in a fluorescence imaging plate
reader (Molecular Devices Corp., CA, USA). Test compounds were diluted to 50 pM
concentrations in HBSS containing 20 mM Hepes and 5% DMSO and added in a volume

25 of 50 pl. The fluorescence was sampled every second for 60 s (10 s before and 50 s after
the addition of test compound) before GABA (50 ul 7.6 nM-150 uM) was added and

sampling continued every sixth second for additional 120 seconds.

GTPgS

3o [P’S}-GTPyS binding assays were performed at 30°C for 45min in membrane buffer
(100mM NaCl, 5SmM MgCl,, lmM EDTA, 50mM HEPES, ph 7.4) containing 0.025pg/ul of



69 nenbrane protein (prepared fromthe cell lines described above) with 0.01
% bovi ne serum albumn (fatty acid free), 10M GDP, 100M DTT and 0.53nM

[ 35S] - GTPyS (Amrer sham Pharmaci a Biotech) in a final volune of 2001.

Non- speci Pi%c208¢/#d7¥g was determined in the presence of DEWFEIPRE/BGIISHe
reaction was started by the addition of GABA at s concentration between 1nM
and 0.1nMin the presence or absence of9 he required concentration of PAM
The reaction was ternminated by addition of ice-cold wash buffer (50nM
Tris-HC, 5mM Mgd 2, 50mM Nadl, tEH 7.4) followed by rapid filtration under
vacuum t hnmlg‘anﬂmomi@ﬁ)rﬁparﬁ@frm Acell h@@ destreredfabbyarsitl( Mﬁl%dm)VU(eCSeﬁtﬁ% PEI
treated) usin

a1 ed 1 oraum ey fefees) b £, ThalAiP s SR bl Bre) s dimeharga“ont o

the fil t & lﬁnﬁ‘#‘i’a |
M crobeta Tri UXEW\&C%?W fgglld&n %atzfdo l\ggiﬂn%%gﬁ@@ﬂ%%? |d§%rsrﬁlf%é@
dose- r esphip@saide vEI0M GTRyD Ths enciomwds sagedbe tiefaddtivh of GrBARMS wer e

constructed using the 4- Ear ameter | ogistic equation, mx + ((ynj,
y, p)/ I5+( ﬁoegqpyrahvmbweeuy&en%dnllriﬂ@ﬁ%ﬁ‘p@ef%s F abszeceméthwq@ﬁe of PAMin

GTPyS as dhce n‘fl@ﬁorpgﬁ&% 18 D3riBh %% bhidAG §Psh 18é SR ash BEALNST the

| og conce ratlon positive a osterlc modul at or 1 R the presence of
which t HéOﬁM’Sns-Hﬂir&mMMgﬁH;r Homive NaCGephb7.4) fotlowted dypraxtid fidtyativin nder

conpounds of fqrnula I r es fr E n. 2 nd O.

Exanpl es V&F“‘FﬁﬁFQ‘?%}'ﬁ%{“mE@ggt%P &ias gggﬂoﬁ%@%@“%%?%&o@ g“’"ﬂ‘é% Boxylic
acid, 4-[NRy &96’?1‘5?‘139&9{83&%@)1 |Iﬂ§i1‘ﬁl’ﬂlﬂ]s? Zrhedil@grdMvere dried for 30 min at 50°C, then

(et hyI thio)-1-(phenylnmethyl)-, eth ester 1H i m dazol e-5-carboxylic acid,

2-( rretohylamﬁraifmzsmp(ﬂimmp@d avas medtef/oniorbe filteug apd fambquoil radipaesivity waset hyl est er
VO 2006/ 0&%3?%%35%&%@104%%/ NP5t Tritux (Wallac) scintillation counter.

!D(()

Calculations

15 |
GABA dose-response curves in the presence and absence of test compounds were
constructed using the 4-parameter logistic equation, Y=Ymax + ((Ymin-Yemax)/ 1+(x/C)D), where
C=ECs, and D=slope factor. '

20  The potency of PAM in GTPyS assays was determined by plotting the log ECs for GABA
against the log concentration of the positive allosteric modulator in the presence of which

the measurement was performed.

Generally, the potency of the compounds of formula I ranges from ECses between 20 uM
25 and 0.001 pM. Examples of individual ECsp values:

Compound ECso

1 H-imidazole-5-carboxylic acid, 4-[(3,4-dichlorobenzoyl)amino]-2- | 2.3 uM
(methylthio)-1-(phenylmethyl)-, ethyl ester
1 H-imidazole-5-carboxylic acid, 2-{methylthio)-4-[(1-ox0-2- 0.6 uM

phenylbutyllamino]-1-phenyl-, ethyl ester




70 1, 1-di nmet hyl pentyl 4-[(4-chl orobenzoyl)am no]-2-(nmethylthio)-1- 0.3 M
phenyl - | Him dazol e-5-carboxyl ate 2-net hoxy-1, |-dinethylethyl

4-1 (2, 3-di hydro-1, 4-benzodi oxi n-2- 0.3 M vyl carbonyl)am no] -2-nethoxy- |

- phenyl - WP20M688YISP e- 5- car boxyl at e Ef fect of conpounds PETSEZOMYELIF1
(colorectal distension) s Colorectal Distension (CRD) For CRD, a’3 cm

pol yet hyl ene bal |l oon with a connecting’@at heter (nmade in-house) was
inserted in the distal colon, 2 cmfromthe base of the balloon to the anus,
during light _isoflurane _anaesthesia (Forene(r). Abbott Scandinavia AB
Sweden) l'ﬂhrfﬁrrreﬂiyﬂmwi 4wiés-chioxabdnzay lJaonindje? fmsthybhioj-he t did.3 wM h tape. At the
sanme ti 51 é{1trg ous at hleter (Neoflon(r), Becton D ckinson AB,
Sweden) | REEY-A 18O é"aE 2KY'&fei n for conpounds admi nilstrati on.

Ther eaf %ﬁ? [ OWE ecover om
sedati on f%?tﬁgg)sl}fgg@t?@)% 1 n @%?ﬁ%@?é??ﬁ%ﬂaﬁelﬁgpen crlr)estn Igf is During the
CRD pr o¢ ghharbenyl)dreinbi2imahexywbipbenydnlifé aneldzele-Speaclssaytade tir ansducers (P- 602,

CFM k33, 100 noddoy: RBraonlkkhar ot Lk JTeoe \aonondal TP}C |\|r\+ horl.andc) A

==~ A4 LLLILEL] 'Ig', DT OTTINTITUT Ot LI rcyo, VC‘CIIL/IIUMI ] A2 M Mlludf I\

custom zed barostat (AstraZeneca, Ml ndal, Sweden) was used to control the
air inflation and intraballoon pressure. A custom zed conputer software
(PharmlLab on-line 4.0.1) running on a standard PC was used to control the
barostat and to performdata collection and 20 storage. The distension
paradlgnh d by generating pulse
patterns . TE 7Par adi gms used consi sted on

r epeat ed phaS|c dlstenS|ons 12 tlnes at 80 nnf@ with a pul se duration of
30 sat 5 min intervals. 25 Responses to CRD were assessed by recordi ng and

quantita on of Si C es in intraballoon pressure during the
di st endi #@ ﬁﬁtg ?eﬁftggzggbgsci | lations during.the isobaric WO 2006/ 001750

PCT/ SE20@a¢ @ﬁ.@?ﬁ% end ﬁolyethylcng balloon with a connecting catheter (made in-house) was

inserted in the distal colon, 2 cm from the base of the balloon to the anus, during light
isoflurane anaesthesia (Forene®, Abbott Scandinavia AB, Sweden). The catheter was fixed
10 to the base of the tail with tape. At the same time, an intravenous catheter (Neoflon®,
Becton Dickinson AB, Sweden) was inserted in a tail vein for compounds administration.
Thereafter, rats were placed in Bollman cages and allowed to recover from sedation for at

least 15 min before starting the experiments.

15 During the CRD procedure, the balloons were connected to pressure transducers (P-602,
CFM-k33, 100 mmHg; Bronkhorst Hi-Tec, Veenendal, The Netherlands). A customized
barostat {AstraZeneca, Molndal, Sweden) was used to control the air inflation and
intraballoon pressure. A customized computer softivare {PharmLab on-line 4.0.1) running
on a standard PC was used to control the barostat and to perform data collection and

20  storage. The distension paradigm generated by the barostat were achieved by generating
pulse patterns on an analog output channel. The CRD paradigms used consisted on
repeated phasic distensions, 12 times at 80 mmHg, with a pulse duration of 30 s at 5 min

intervals.

25  Responses to CRD were assessed by recording and quantitation of phasic changes in

intraballoon pressure during the distending pulses. Pressue oscillations during the isobaric



inflation of the intracolonic balloon reflect abdom nal nuscle contractions
associ ated to the distension procedure and, therefore, are considered a

val i d assessnent of the visceronmotor response (VMR) associated to the
presence WO BB visceral origin. s Data Collection FfdHFWYYIBIThe

bal | oon pressure signals were sanpled at 50 Hz and afterwards subjected to
digital filtering. A highpass filter @ 1 Hz was used to separate the
contraction-induced pressure changes fromthe slow varying pressure
generated by the barostat. A resistance in the airflow between the pressure

oo ol o B AR BRI AT bEl RIS ReIAR ARPUEERYS,,
band- : ) .
and- st %&tgﬂsJoﬁl%@ccﬁﬁre_ﬂa%dg&neﬁ%ﬁé@%eléﬁﬁﬂ?étrad;a % 291?% ﬁssEésHﬁB{ %1??{:' ?RE&II‘OT-DBC{IJ_) nas

interference. A'custom ze conputer so arnLa I ne

used to @espbhdel(WMREaspbested te thrnyesened of gahreovdbdegdnrigiressur e signals. The
average rectified value (ARV) of the balloon pressure signals was
calculated for the 30 s period before the pulse (baseline activity) and for
the 15 dyrati of th ul.se (as a neasure of the VMR to distension). Wen
per f of ni :#f"b P %‘é"’”é’ﬁgl’@ﬂyyf the first and last second of each pul se were

excl uded 'I?;]'e 'Eﬁﬁoc;nrﬁ‘é'sgﬁ%g 4#?‘5{‘?? %ﬁfegs]‘:aﬁ@qed 50 '[i‘gzl ﬁd%‘ﬁgw&ﬁQSMeété@to. it at

during inflation an he bal l oon and do not™ originate fromthe
ani mal . 'fiteReg. Ul highpddadilet ber Hzofastused poepitteahatbmsicdon-indielipimEs was
exam ned on the VMR to isobaric CRDin rats. A paradigmconsisting of 12
di st ensi 6Rangss rom theplg Wi Ying duessutsEeneraiep by Asbatestal. Adfitea¢ceindde at a dose

of 1 to 50.mnl./ a V] I on t r t he vehi.cle
cont r ot . SPAB sttt PSR BRREREP ol RS fte ERRRRLA bfer Bl o o
20% i ghi %Eési.;@e vERATAL Biiuked b abdihingl ®nHe&ibhs oY Be20084 10+ Rk ion, a band-

PCT/ SE2005/ 000951 72 dains 1. A conpound of the general fornula I
stop filtere at 49-51 Hz was used to remove line frequency interference. A customized

computer software (PharmLab off-line 4.0.1) was used to quantify the phasic changes of
the balloon pressure signals. The average rectified value (ARV) of the balloon pressure
signals was calculated for the 30 s period before the pulse (baseline activify) and for the
15 duration of the pulse (as a measure of the VMR to distension). When performing pulsés
analysis, the first and last second of each pulse were excluded since they reflect artefact
signals produced by the barostat during inflation and deflation of the balloon and do not

originate from the animal.

Results

The effect of the positive allosteric modulators was examined on the VMR to isobaric

CRD in rats. A paradigm consisting of 12 distensions at 80 mmHg was used. The

compounds were administered at a dose of 1 to 50 umol/kg and VMR responses to CRD
25 compared to the vehicle control. The compounds were effective reducing the VMR to CRD

(at least a 20% inhibihion compared to the vehicle used).



5 R RN\ NO ON\ RBF R (lI) wherein R represents Cl1-C o al kyl;
C2-Cl O al kenyl; C2-C1 O al kynyl; or C3-Cl10 cycloal kyl, each 1io optionally
and i ndependently substituted by Cl-Cl0 al koxy, C3-Clo cycloal kyl, Ci-C10

t hi oal koXyO 2peVldyEA, hydr oxy, mnercapto, carboxylic aci dPCIFHERNHNME1 aci d
ester, carboxylic acid amde, nitrile or one or two aryl or heteroaryl
groups; aryl or heteroaryl, each optionally and i ndependently substituted by
Cl-Cl10 alkyl, Cz-do alkenyl, C--Co al kynyl, C3-Clo cycloal kyl, Cl-C10

al koxy, Cl-C10 thioal koxy, hal ogen, is hydroxy, nercapto, nitro, keto,

car boxyl Cimgi d, carboxylic acid ester, carboxylic acid amde, nitrile or
one or two aryl or heteroaryl groups; R2 represents C-C o alkoxy or Cl-C o
t hi oal koxy, each optionally and independently substituted by Cl-C10

t hi oal koxy, hal ogen, hydroxy, nercapto, carboxylic acid, carboxylic 20 acid
ester, cayhesyipoandof e gonedsl forniaill e or one or two aryl or heteroaryl
groups; R3 represents Cl-C o al koxy, optionally substituted by Cl-C O

t hi oal koxy, C3-CI O cycloal kyl, keto, hal ogen, hydroxy, nercapto, carboxylic
acid;scarboxylic acid ester, carboxylic acid amde, nitrile or one or two
aryl or heteroaryl groups; WO 2006/00%@50 PCT/ SE2005/ 000951 73 Cl1-GCi o

al kyl; C2-C10 al kenyl; C2-C10 al kynyl ;* or C3-C10 cycl oal kyl, each optionally
and independently substituted E% CI;dQ? al koxy, CL-C10 thioal koxy, C3-Cl10
cycl oal kyl, keto, hal ogen, hydroxyn“nen¢apto, carboxylic acid, carboxylic

acid ester, carboxylic acid am deﬂ le gr one or two aryl or heteroaryl
groups; :
O N~4
3 4

R N R
wherein

R! represents C;—Cip alkyl; Co—Cyp alkenyl; Co~Cyo alkynyl; or C3—Cyp cycloalkyl, each
10 optionally and independently substituted by C;-C, g alkoxy, C;—Cip cycloalkyl, C1-Cyg

thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester, carboxylic

acid amide, nitrile or one or two ary! or heteroaryl groups;
aryl or heteroaryl, each optionally and independently substituted by C1-C g alkyl, Co—Cp
alkenyl, Co-C,p alkynyl, Cs—C)q cycloalkyl, C;-C alkoxy, C1-Cjg thicalkoxy, halogen,

15 hydroxy, mercapto, nitro, keto, carboxylic acid, carboxylic acid ester, carboxylic acid

amide, nitrile or one or two aryl or heterbaryl groups;

R’ represents Cy-Cj alkoxy or C-Cq thicalkoxy, each optionally and independently
substituted by C1-010 thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic

20 acid ester, carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups;

R’ represents C,-Cyo alkoxy, optionally substituted by Cy-Cjq thicalkoxy, Cs~Cio

cycloalkyl, keto, halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester,

carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups;



5 aryl or heteroaryl, each optionally and independently substituted by
Cl-Cl0 alkyl, C-C 0 alkenyl, C2-C10 allcynyl, C3-C O cycloal kyl, Ci1-C10
al koxy, CI-ClIO thioal koxy, hal ogen, hydroxy, nmercapto, nitro, keto,

car boxyl iWO2896/01B8r boxyl i ¢ acid ester, carboxylic aci d PGEAEIB0S/04P5i | e or
one or two aryl or heteroaryl groups; or am no, optionally nono- or

di substituted with Cl1-C10 al kyl, C2-Cl @al kenyl, C2-Clo al kynyl jo or
C3-Cl O cycloal kyl; R represents Cl-Ci o al kyl; C2-Clo al kenyl; C2-C10

al kynyl; ClI-C10 al koxy; or C3-Cl0 cycloal kyl, each optionally and

i ndepend@mC )y atkyiSTi-0y4 allledyy; GO ko HpayC—Coe EltoalioN,cdachbistidnaliglan@ O

t hi oal koxy, hal ogen, hydroxy, nercapto, carboxylic acid, carboxylic is acid
ester, cadependently aistinaed bieCq1G ffralktoxypC;-Ghg tinvalkwoy, &hyCicayclelket, katoy | .
groups; aryl or heteroaryl, each optionally and independently substituted by
Cl- C10 ahbklpgen, 62dixy, matckptoytarb@ndicacal, carpoyylic aCil Gted eylbdrydiclayid anGde,C10

al koxy, Cl.-.C10 t hi oal kox al o droxy, nercapto, nitro, keto,
car boxyl pgng(gr&neeapﬁgﬁ.px%g%{gogryggw carboxylic acid amde, nitril e or

ol kyng tﬁ%ﬁ%ﬁ@m&nﬂﬁa% finond 2R depRootly S hatarty R lolit G toom )

substituted by O, or S; the exceptions of. 1H i m dazol e-5-carboxylic
acid, 4- eH@B!t’lyPa‘rﬁlnéblcyEYh&ﬂ}m52‘519%%90 t%O@)UiOXYeﬁmﬁm thigalkgxyshalogen,

IH i m da oI e - carboxyl.i ¢ acid, no

et hyl ‘E“r‘#"?ﬁf’d‘&?& Ketg ce%&ﬁg, ic acu(.l estmh )élartboxyl)lc ac15) henyl -

4-[ (4- Chlaﬁﬁdmﬁﬂﬁ&ydr)oﬁmoﬂaim { 8r heteR gﬁiugylc)r 2- (nmethyl thio)-, ethyl
ester; WO 2006/ 001750 PCT/ SE2005/ 000951 | Hi m dazol e- 5- car boxyl ic acid,

4- (acet y R gptienally-menca gy rlwgbaiwtpd ith(Gre€ hyalieythi 3y Cro abamyl, Gestieplicynyl
1H-1i m da%?b?-cl:_l’o Eﬁrl&%}ﬂ ic acid, 4-(acetylam no)-2-(nmethylthio)-1-(2-

R represents C—Cp alkyl; C;—Cig alkenyl; Co—Cyp alkynyl; C,-Co alkoxy; or C3—Cig

cycloalkyl, each optionally and independently substituted by C;-C; ¢ alkoxy, C3—Ciq

cycloalkyl, Cy-Cjg thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic
15 acid ester, carboxylic acid amide, nitrile or one or two aryl or heteroary! groups;

aryl or heteroaryl, each optionally and independently substituted by C-Cyq alkyl, Co—Cio

alkenyl, C;—Cjo alkynyl, C3—Cj cycloalkyl, C;-C;g alkoxy, C;-Cjq thicalkoxy, halogen,
hydroxy, mercapto, nitro, keto, carboxylic acid, carboxylic acid ester, carboxylic acid
amide, nitrile or one or two aryl or heteroary! groups;

20  wherein each of alkyl, alkenyl, alkynyl and cycloalkyl may independently have one or

more carbon atom(s) substituted by O, N or S;

with the exceptions of:
* 1H-imidazole-5-carboxylic acid, 4-(acety1amino)—l-mefhyl-Z—(methylthio)-, ethyl
25 ester;
¢ 1H-imidazole-5-carboxylic acid, 4-(acetylamino)-2-(methylthio)-1-phenyl-, ethyl
ester;
s 1H-imidazole-5-carboxylic acid, 4-[(4-chlorobenzoyl)amino}-1-{2-furanylmethyl)-
2-(methylthio)-, ethyl ester;



thienyl methyl)-, ethyl ester; s 1H i m dazol e-5-carboxylic acid,
2-(methylthio)-4-[[(5-nitro-2- furanyl)carbonyl]am no]-1-(2-thienylnethyl)-
ethyl ester; |Himdazole-5-carboxylic acid,

4-[ [ 4- (1, WO0e0mIA0et hyl ) benzoyl ] am no] - 1- ( 2- PCT/SE2005/000951

met hoxyphenyl )-2-(nethylthio)-, ethyl ester; 1Him dazole-5-carboxylic
acid, 4-[(2,4-dichlorobenzoyl)am no]-1744-(1- to

nmet hyl et hyl ) phenyl ]-2-(nmethylthio)-, ethyl ester; 1H i m dazol e-5-carboxylic
acid, 1-[4-(1-nmethylethyl)phenyl]-4-[(2-nmethyl-I-

Oxopropy' ) am 1§ nﬂlmﬁaz(zzs?é ?%E}Hak cam@tdwcet?&hﬁﬁ@) 1 %ﬁﬁraaﬂﬁém =R car boxy' ic

acid, 1-[2-thienylnethyl] chl oro-ace ) arf no] - 2- l'thio)-, ethyl
ester; is 1I—I(math¢h}no)-eetﬁyb%stdmxyl ic acid,

B Tl AR LAl ZinldSIAY 1) =t
| - [ 2- met boxyphg hlaeﬁl (te'iﬂ nggfo acetyl)am no]- 2-(nethylthio)-, ethyl

ester. 20 2. Ac rrpou ing to claim1, wherein R2 represents G-Go
al koxy, opte onakimidaote- 54caﬂmpplmimdlsz(mctbyalthm)a-l-e[(ﬂs-lnwd;?.— C10 t hi oal koxy,

har b EVSL?HXM%%%ﬁhwoZr o IR gﬁ&re%gq?yL;feﬁ‘S;?yF“ o oups. 25
3. _Aconpownd ggao&asfcgrb%k &, Mg@r(?nral th&%ﬂ@ﬁ?:ﬁ?%@ll hiid -kgkoxy,

optionally an pendently’s stl ted b | ogen,
hydr oxy, nmer c&mlmxypbaﬂyb))@l{methyhmm}, ethy‘:lréstmyl ic acid ester, carboxylic acid

amde, nitril r ne 0 r t er.oar r QuUPS. 2006/ 001750
oo g oSl e el b BB G20 001
repregents Clyfdngidii ch%;@_(rﬁ)@ﬁylmgfhy;%g@rl ndependent|y substituted by C
1-C 10 thi oal koxy, hal'ogen,” hydroxy, ‘nercapto, carboxylic acid, carboxylic
aci d est er,e cdfbioxgdzote-aerdboayiiclasid,nli- {1t methyletnd)pbenyljad-[ - ;ubthgt-l-
oxopropyl)amino]-2-(methylthio)-, ethyl ester;
¢ 1 H-imidazole-5-carboxylic acid, 1-[2-thienylmethyl]-4-[(chloro-acetyl)amino]-2-
(methylthio)-, ethyl ester;
15 e | H-imidazole-5-carboxylic acid, 1-[2-thienylmethyl]-4-[(dichloro-acetyl)amino]-2-
(methylthio)-, ethyl ester; and
e 1H-imidazole-5-carboxylic acid, 1-[2-methoxyphenyl]~4—[(trichloro-acetyi)amino]-
2-(methylthio)-, ethyl ester.

20 2. A compound according to claim I; wherein R? represents C,-Cjo alkoxy, optionally and
independently substituted by C;-Cjg thioalkoxy, halogen, hydroxy, mercapto, carboxylic
acid, carboxylic acid ester, carboxylic acid amide, nitrile or one or two aryl or heteroaryl

groups.

25 3. A compound according to claim 2, wherein R? represents C;-Cs alkoxy, optionally and
independently substituted by C;-Cjg thioalkoxy, halogen, hydroxy, mercapto, carboxylic
acid, carboxylic acid ester, carboxylic acid amide, nitrile or one or two aryl or heteroaryl

groups.



het eroaryl groups. 3 5. A conmpound according to claim4, wherein Rz
represents Cl-Cs thioal koxy, optionally and independently substituted by
Cl1- C10 t hi oal koxy, hal ogen, hydroxy, mercapto, carboxylic acid, carboxylic

acid ester, r lj.c acid am de, nitrite or one or two aryl..or eroaryl
groups. io 6&3&%‘%{;}3ﬁnd according to any one of clains 1?@&%@%@
represents Cr-C7 al kyl or C3-C7 cycl oal kil’ each optionally and

i ndependently substituted by Cl-C7 al koX¥, C3-Gio cycloal kyl, hydroxy,

carboxylic acid, carboxylic acid is ester, carboxylic acid amde, nitrite
or one aryl or heteroaryl group; aryl or heteroaryl, each optionally and

| ndependent Ly ' - |, Z kenyi.: - yl,
CrC, cycl oal“k?/?méﬁwcgﬁg%&kl&f&&@kﬁl ’(L)]al} %&r%enﬁ{:‘#.ogE,@loal%’:gg(%&tﬁnﬁﬂ?

mer capt o, nihd indepentientlysabsingd by Ca<Q ¢ thioslkdro hlogern iy dhory intdrcapenr boxyl i ¢
acid amde, nitrite or one or two aryl or heteroaryl groups. 20 7. A
conpound ac&¥berlg acid, earboxylis acidiesten carbmaylicagidanside.pittle @onglok pro amgbari onal |y
and indepegdtentl substituted by one or two aryl or heteroaryl groups. 8. A
conpound ac B gf°c5'p§1'ny one of clainms 1-7, wherein R3 represents Cl-C7

al koxy, 23 optionally and independently substituted by Cl-C10 thioal koxy,
ket o, C3-Cl0 cycloal kyl, hal ogen, hydroxy, nmercapto, carboxylic acid,

car boxyl i ¢ AcAgompowrd accendingdty iclaim dcwherein Rfgepreseints Ci-6s tioalway,aptipolyar y|  or

het | 9. i.na t f clains. 1-7, wherei

DA e A S
cycl oal kyl, c%ﬁ%lﬁ&%id?ﬂﬁb&ﬁ&ii@%gid'e%l%E%Q%mcla%icf%iag,wagoﬁlg or twg aryl or
PCT/ SE2005/ 600951 76 SUbst: t uted by Cl- C10 al koxy.' Cl-CLO thi oal KXY,

C3- Cl O cycl hefetoatyl gkospe, hal ogen, hydroxy, nercapto, carboxylic acid,
car boxyl ioc acid ester, carboxylic acid amde, nitrile or
1

6. A compound according to any one of claims 1-5, wherein

R' represents C—C5 alkyl or C3~Cy cycloalicyl, each optionally and independently

substituted by C-C7 alkoxy, C3-C)p cycloalkyl, hydroxy, carboxylic acid, carboxylic acid
15 cster, carboxylic acid amide, nitrile or one aryl or heteroaryl group;

aryl or heteroaryl, each optionally and independently substituted by C)-C7 alkyl, Co-C;

alkenyl, C-Cy alkynyl, C3~Cs cycloalkyl, Cy-C+ alkoxy, Cj-C+ thioalkoxy, halogen,

hydroxy, mercapto, nitro, keto, carboxylic acid, carboxylic acid ester, carboxylic acid

amide, nitrile or one or two aryl or heteroaryl groups.

0

7. A compound according to claim 6, wherein R! represents C,-C4 alkyl, optionally and

independently substituted by one or two aryl or heteroaryl groups.

8. A compound according to any one of claims 1-7, wherein R® represents C,-C; alkoxy,
25 optionally and independently substituted by C;-C)p thicalkoxy, keto, C5-Cio cycloalkyl,
halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester, carboxylic acid amide,

nitrile or one or two ary! or heteroaryl groups.

9. A compound according to any one of claims -7, wherein R’ represents C,—Cio alkyl;

30 Cp-Cjg alkenyl; Co—Cyp alkynyl; or C3—Cyy cycloalkyl, ¢ach optionally and independently



one or two aryl or heteroaryl groups; 5 10. A conpound according claim?9,
wherein R3 represents Cl-Clo al kyl; optionally and independently
substltuted by C1- ClO al koxy, Cl-C10 thioal koxy, C3-Cl0 ¢

hal ogen, %% rcapto, car boxylic acid, carboxylicfgﬁﬁ @W%?El
carboxyllc aC|d anlde nitrile or one or two aryl or heteroaryl groups; 10
11. A conpound according to any one of 7@€l ains 1-10, wherein R represents

G -Cr al kyl, C2-C7 alkenyl, C2-C7 al kynyl or C3-C7 cycl oal kyl, each
optionally and independently substituted by Cl1-C7 al koxy, Cl-C7 thioal koxy,

car boxy! FAEAGERH by ERT DRy P@%‘ét'ﬁéﬁs?%?i g IBH RBoBIoR®. of bups. i <

12. ‘A t
aryl orCo et egoar yﬁtgeag?]&x h??é(;lﬁa a@fd te}n% it y"egscﬁgg)fﬂﬁfeu? Sﬁfegoﬁ/egl -5010
al kyl , Cané&borwa) &?Mheter&&yﬁ%@uﬁd kynyl CS Cl O cycl oal kyl, CI-C10 al koxy,

Cl- ClO t hi oal koxy, hal ogen, hydroxy, mercapto, nitro, ket o, carboxylic
acid, carboxylic acid ester, car boxyl ic acid amde, nitril e 20 or one or

two aryl _or heteroa 3. ound of .t accqQording to
clainfl, GraleteroalyL dous, 4%, Acqmound. o Cirboalyl pohenay s5d" &' "9

4-[(4-chik

IH i m dazﬁqegptgdaégﬁr/%)%%gfﬂ? %%lcgmhla%ﬁ(o%?cﬁ Cl}%{)hgnzloy gnﬁg]'e&égxé@f ﬁaf)t hi o) - 1-
phenyl -, helolyd, he8fokk, méidapto] chaBexlytic Ecﬂadfd?wmﬁcﬁlcﬂsfér, carboxylic acid amide,

4-1(3, 4. di chl or obenzoyl ) am no] - 2- (met hyl thi o) - 1- (2-thi enyl nethyl)-, ethyl
est er WOnIGEEIEOE PEOVPET] SEPVTSADETIRS; 77 1H-i ni dazol e- 5- car boxyl i ¢ aci d,
4-[ (4-bronobenzoyl ) am no] - 2- (et hyl t hi 0) -1- (phenyl methyl)-, ethyl ester
1H i m dazol e- 5- car boxyl i ¢ acid,

4- [ (4pchhor RREARBND AFbRAg #B-dafRhBBE LRI 1-10(Wherein R represents C—C; alkyl,
C;~C; alkenyl, C2—Cy alkynyl or C+—Cy cycloalkyl, each optionally and independently

ket o,

substituted by C1-Cy alkoxy, C;-C7 thioalkoxy, halogen, hydroxy, mercapto, carboxylic
acid, carboxylic acid ester, carboxylic acid amide, nitrile or one or two aryl or heteroaryl
groups. |

15
12. A compound according to any one of claims 1-10, wherein R represents aryl or
heteroaryl, each optionally and independently substituted by C1-Cg alkyl, Co—Ci, alkenyl,
Cy~Cio alkynyl, C3—Cg cycloalkyl, C-Cg alkoxy, C;-Cyq thicalkoxy, halogen, hydroxy,
mercapto, nitro, keto, carboxylic acid, carboxylic acid estér, carboxylic acid amide, nitrile

20 or one or two aryl or heteroaryl groups.

13. A compound of the formula I according to claim 1, which is selected from

e 1H-imidazole-5-carboxylic acid, 4-[(4-chlorobenzoyl)amino]-2-(methylthio)-1-
25 phenyl-, ethyl ester -
» 1H-imidazole-5-carboxylic acid, 4-[(4-chlorobenzoyl)amino]-2-(methylthio)-1-
phenyl-, ethyl eSter
» 1H-imidazole-5-carboxylic acid, 4-[(3,4-dichlorobenzoyl)amino]-2-(methylthio)-1-
(2-thienylmethyl)-, ethyl ester



thienylnmethyl)-, ethyl ester s |Himdazol e-5-carboxylic acid,
2- (et hyI t hi o) 4 [(I oxo- 2- phenyl butyl ) am no] - 1- (phenyl methyl)-, ethyl

ester 5-carboxylic acid,

4-1 (4-chl ordgbenzoyﬁ anm no] - 2- (net hyl t hi 0) - 1- (phenyl net hli/ﬁ@l?zog??w?ﬂest er
1H i m dazol e- 5- car boxyl i ¢ acid,

4- [ (4- et hoxybenzoyl ) ani no] - 2- (rret hylthio)-1- io (2-tienylnethyl)-, ethyl
ester 1H i m dazol e-5-carboxylic acid,

4-[ (4- met hoxybenzoyl ) am no] - 2- (et hy Ith| 0)-1- phenyl -, ethyl ester

1H i mi dazol e- 3HeariBanoyd-b cadoxplic e, [44E(Gibrtlmdbmph&aremhifﬂ)(b‘eﬂmkq)alm noj - 2-

(met hyl t hi 0) ethyl ester 3s 1H i m dazol e-5-car boxyl e
acid, 4-[(3, 4£‘é—| E‘ﬁ? %ﬂgeﬁtgﬁ% SKthi no] - 2- (net hyl t hi o) -1- (phenyl nmet hyl) -
ethyl ester, 1f 1%92%49’5%5\1%0‘2?ﬁ@%8 4. 4%’1&0benzoy12ammo] -2- (methylthw) 1- EZ-

4-1(3, 4-di chI or obenzoyl Y am noJ - 2- (et hi 0) - 1-" (phenyl et hyl) - hyl
ester 1H i ni taeutlmethyardiinslghtec aci d,

st or 3 1H | T SHEBHEE BT bl e R et Yo B3 4l ameRaBY DR 1 (5

met hyl butyl) - 25){d YR Gthyl estdehyl ester  1H-im dazol e-5-carboxylic acid,
2-(methylthio)-4-1(I-oxo-2- phenoxypropyl ) am no] - 1- (phenyl net hyl ) -, et hyl
ester 25 1+ il Ai-olddadode-5-ceduolphiy bdid, 4l(#ethlorobenzoyl)amino]-2-(methylthio)- I-

2- thylth | but yl ' -1- ph | -, ethyl t
le |mr3n d)altzol L%*&?&%%%Egﬁeet&%%%4 l[J(Z |) g?olr)]g]nzoyl I)oaren'n%o] 2e( rr)ét hslst ﬁlr 0)-1-
phenyl -, ethyl petigddt- 5%%&9!1@5&& Qﬁ{(b%&hbfyb%ﬁid}a)af}nﬁc{]é fl’neth%l;/hlo) 1-

di chl orobenzoyl ) am no] - 1- (2-f uranyl e -2-"(met hyl t hi o) -, ester 30
1H i nbdazol e- $2-tuemdmpthyd)- et estef ( 4- chI or obenzoyl )am noj - 1- ( 2-

et hoxypheny | )1H2 1&13?20?3’ l‘j-caxl'b%)xyl’lc ac:g yJ [(3 et{loxybenzoyl)amino]-2-(methylthio)-1-
phenyl-, ethyl ester
* 1H-imidazole-5-carboxylic acid, 4-[{4-(1,1-dimethylethyl)benzoyl]amino}-2-
(methylthio)-1-(phenylmethyl)-, ethyl ester
15 + 1H-imidazole-5-carboxylic acid, 4-[(3,4- dlchlorobenzoyl)amno] 2-(methylthio)-1-
(phenylmethyl)-, ethyl ester
* 1H-imidazole-5-carboxylic acid, 4-[(3,4-dichlorobenzoyl)amino]-2-(methylthic)-1-
(phenylmethyl)-, ethyl ester |
¢ 1H-imidazole-5-carboxylic acid, 4-[(4-chlorobenzoyl)amino]-1-(3-methylbutyl)-2-
20 (methylthio)-, ethyl ester '
¢ 1H-imidazole-5-carboxylic acid, 4-[(3,4-dichlorobenzoyl)amino]-1-(3-
methylbutyl)-2-(methylthio)-, ethyl ester
o 1H-imidazole-5-carboxylic acid, 2-(methylthio)-4-[(1-0ox0-2-
phenoxypropyl)amino]-I-(phenylmethyl)-, ethyl ester
25 » 1H-imidazole-5-carboxylic acid, 2-(methylthio)-4-{(1-oxo-2-phenylbutyl)amino]-1-
phenyl-, ethyl ester
* 1H-imidazole-5-carboxylic acid, 4-[(4-iodobenzoyl)amino]-2-(methylthio)-1-

phenyl-, ethyl ester] H-imidazole-5-carboxylic acid, 4-[(3,4-

dichlorobenzoyl)amino}-1-(2-furanylmethyl)-2-(methylthio)-, ethyl ester
30 * 1 H-imidazole-5-carboxylic acid, 4-[(4-chlorobenzoyl)amino]-1-(2-

methoxyphenyl)-2-(methylthio)-, ethyl ester



WO 2006/ 001750 PCT/ SE2005/ 000951 78 1H-i m dazol e-5-carboxylic
acid, 4-[ (4-chl orobenzoyl )am no] - 1-[ 4- (1-

met hyl et hyl -2-(methylthio)-, ethyl ester tert-

4-1 (4-f1 %P@@Q‘ﬁ@%ﬁ“) am no] - 2- (et hyl thi o) - 1- phenyl - I H- i mé’%f’%s-’qé’i’m
carboxylate 5 2-nmethoxy-|-nethyl ethyl

4-[ (4-chl or obenzoyl ) ani no] - 2- (et hyl t hi®) - 1- pheny! -

1H i m dazol e- 5- car boxyl ate cycl opentyl

4-[ (4-chl or obenzoyl ) am no] - 2- (net hyl t hi 0) - 1- phenyl - 1Hi m dazol e- 5-
car boxyl at e t-.hut yl o .

4-[ (et hoxyaci%ﬂlgﬁox%f'cﬁrbf’m%wq i K-chlosprangpylamingl-1hd i e- 5- 10
car boxyl at e .

4-[(4-chlor oben EM hr$8¥1] p ((neth §/h“t’)h|e8 ylfStgﬂenyl 1H i m dazol e- 5-
car boxyl at e %rﬂb\ﬁhyh%i{@yﬂ@crrﬁbadzoyl)ammo]a (methylthio)-1-phenyl-1 H-imidazole-5-
4-[(4-chl orobenzoyl ) am no] - 2- (net hyl t hi 0) - 1- phenyl - | H

i m dazol e- 5- cadbeoxyiptgte is 1- cyano | - met hyI et hyl

4-1 (4-chl b
HCE IR iy R S —
4-[ (4-chl or obgpz; 15%%'1@ 5‘%%%}:{:1%&" hyl t hi 0) - 1- phenyl - I H

i m dazol e- 5- carboxy ate tetrahydrofiuan-3-yl

4- [ (4- chl orobeydopdntdd-ffdfhrdbertdy)anting) 2-{mpihghlio)-l Hhedyl-1 H-imidazole-5-
I m dazol e- 5-car boxyl ate” 2-nmethoxy- 1, 1 -dinethyl et hyl
4-[ (4-chl or ob&MPBYYI3Eni no] - 2- (net hyl t hi 0)-1- phenyl -

T ke B e e

1H i npdazol e- parbakfesy! ate 25 1- (et hoxynet hyl) propyl
4-[ (4-chl or obenzoyl ) am no] - 2- (net hyl t hi 0) - 1- phenyl -
1H i m dazol €- Boproplybdii(4athdorobenzoyl)amino]-2-(methylthio)-1-phenyl-1 H-imidazole-5-
carboxylate
»  22-dimethylpropyl 4-[(4-chlorobenzoyl)amino]-2-(methylthio)-1-phenyl-1H-
imidazole-5-carboxylate
15 * l-cyano-1-methylethyl 4-{(4-chlorobenzoyl)amino}-2-(methylthio)-1-phenyl-1H-
imidazole-5-carboxylate
o 1,1-dimethylpentyl 4-[(4-chlorobenzoyl)amino]-2-(methylthio)-1-phenyl-1H-
imidazole-5-carboxylate
¢ tetrahydrofuran-3-yl 4-[(4-chlorobenzoyl)amino]-2-(methylthio)- 1 -phenyl-1H-
20 imidazole-5-carboxylate
o 2-methoxy-1,1-dimethylethyl 4-{(4-chlorobenzoyl)amino]-2-(methylthio)-1-
phenyl-1H-imidazole-5-carboxylate
¢ 1,1-dimethyl-2-oxopropyl 4-[(4-chlorobenzoyl)amino)-2-(methylthio)-1-phenyl-
1 H-imidazole-5-carboxylate
25 s 1-(methoxymethyl)propy! 4-[(4-chlorobenzoyl)amino]-2-(methylthio)-1-phenyl-
1H-imidazole-5-carboxylate
¢ 2-methoxy-1,1-dimethylethyl 4-[(2,3-dihydro-1,4-benzodioxin-2-
ylcarbonyl)amino]-2-methoxy-1-phenyl- 1 H-imidazole-5-carboxylate
e 2-methoxy-1,1-dimethylethyl 4-{{(3-chlorophenoxy)acetyl]amino}-2-methoxy-1-

30 phenyl-1H-imidazole-5-carboxylate



2-met hoxy-1, |-dinmethylethyl 4-[(2,3-dihydro-1|, 4-benzodi oxi n-2-
yl car bonyl ) am no] - 2- net hoxy- | -phenyl-1 H i m dazol e-5-carb oxyl ate

2- met hoxyg S hyl et hyl 4-{[(3-chl orophenoxy) acet yl | g o hoxy-1 -
30 phenyl‘y%)l—%-joloér;r?(g?zool e- 5- car boxyl at e WO 2006/ 001750 b AR G Oy

2- met hoxy- 1, 1-di met hyl et hyl 4-[ (4-chl or ?Benzoyl ) am no] - 2- net hoxy- | - phenyl -
1H i m dazol e-5- car boxyl ate 2-net hoxy-1;1-di net hyl et hyl

4-1 (2, 4-di chl or obenzoyl ) am no] - 2- et hoxy- | -

phenyl - | H-i m dazol e- 5-carboxylate. 5 14. A conmpound of formula | R2 RNI' N

O O N~ R3, HoRaemoky-11 Raies 8 -[(4€ SeOPY: - E2hef 0
al kenyl ; C2- Clzgﬂ gﬁhﬁi%; 1; dlor gé@ﬁ% ogﬁﬁ}%g%%:rﬁ&%g%ﬁ] é&%gﬁ g% gﬁ 1
i ndependent | y 1guhsidhidlé-Sckabtyox§lat€C10 al koxy, C3-Cl0 cycl oal kyl, C1-C10

t hi oal koxy, hal ogen, hydroxy, nercapto, carboxylic acid, carboxylic acid
est er, car boxyrmethosy-dcli-dimetidethy Hd-{(2id-dichlorahsazay Jamieo]ad-piethoxyHet er oar yl

groups; aryl ot heteroaryl, each optionally and i ndependently substituted by
d -C10 al kyl, 93%113'}'"815%5‘?119%]‘33@9’&1%e'al kenyl, C3-C10 cycl oal kyl, C-C10
al koxy, CI-Cl0 thioal koxy, halogen, hydroxy, nercapto, nitro, keto,

carboxylic acid, carboxylic acid ester, carboxylic acid amde, nitrile or
one or tvd. A ydmpoundetf¢smariyl groups; 20

10 wherein

R represents C,—C,p alkyl; Cz—Cio aikenyl; Cr—Cyp alkynyl; or C5—Cio cycloalkyl, each
optionally and independently substituted by C1-Cj g alkoxy, C3-Cio cycloalkyl, Ci-Cjp

thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester, carboxylic

15 acid amide, nitrile or one or two aryl or heteroaryl groups;
aryl or heteroaryl, each optionally and independently substituted by Cy-C1q alkyl, Co~Cio
alkenyl, Co—Cyg alkynyl, C3—C cycloalkyl, C;-C;g alkoxy, C;-Cyg thicalkoxy, halogen, |
hydroxy, mercapto, nitro, keto, carboxylic acid, carboxylic acid ester, carboxylic acid
amide, nitrile or one or two aryl or heteroaryl groups;

20

R? represents C,-Cyp alkoxy or C;-Cyp thioalkoxy, each optionally and independently
substituted by C1-Cjq thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic

acid ester, carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups;



R2 represents C -Cl10 al koxy or Cl-Clo thioal koxy, each optionally and
i ndependently substituted by Cl-Cl10 thioal koxy, hal ogen, hydroxy, nercapto,
carboxylic acid, carboxylic acid ester, carboxylic acid am.d nitrile or

e
one or t WS02PY0L0het er oaryl groups: WO 2006/ 001750 PCPCIEIAHE/HM851 80

R3 represents G -C o al koxy, optionally substituted by C -C10 thi oal koxy,
Cl-Co cycloal kyl, keto, hal ogen, hydibxy, nercapto, carboxylic acid,
carboxylic acid ester, carboxylic acid amde, nitrile or one or two aryl or
het eroaryl groups; Cl1-Cl10 al kyl; C2-C, 0 al kenyl; C2-Cl10 al kenyl; or C3-C10

cycl oal kyt td k ; dUBSERERARNE |1 kéit ed by C - C10
al koxy, %I {egg‘eg&?ﬁﬂaclt@gg&;’ y’gf’%mg@cycl oal kyl”, Letlggﬁ%%al)%%en, ydr oxy,

Mer capt Ogychalii®Xetd, hafigesl, hyded:l30netdaptor 68 oRficedcid, @abBRYW Adid agéd am de,
nitrile or. one or two aryl or heteroaryl groups; aryl or heteroaryl, each
opt i onal tayboxydic apideapedeaiitily osenssarityvataay gspeteroanil@rednsyl , C2-Cio  al kenyl ,

C2- C10 at]‘ii%;&’%uﬁlc% SER AR BT el R SR loﬁﬁcpE%Qchtéyégﬁéi;%%dxyl -

“hal ogen, P oty et captd, Ketd, oxytrc aci

21 25 B SRRVl STEAPa OIS 01 P B LS, by, Fther oo

groups; or -am no,” ‘opti onal a ute

C2- C10 | il e . £s
- lo I G R SR B e g B 5

cycl oal ksilrjle enche optwooarl dnyhetandaryhgtepesdent | y substituted by C -Cl O al koxy,
C3-C O cycloal kyl, C1-Cp thioal koxy, hal ogen, hydroxy, nercapto,

car boxy| 4l exdieteroaral isesdyontionally pefl weepanderntly porymied by dCamplinl, GairEni | e or
one or two aryl or heteroaryl groups; aryl or heteroaryl, each optionally

and i ndegkergCHL sallighyl €4y dyeld@licyClO; -6l i ylkox €251 ey thilladxiyehalbgenC2- Cl o
al kynyl, C3-C10 cycl oal kyl, C1-C10 al koxy, ClI-C p thioal koxy, hal ogen,
hydr oxy, hyfspxa prescapto, tited, ketsy, earbexilisaseid, carbaxylis ackhesterxgarbexydisiadidest er

car boxyl ] ¢. .acj.d. i i trd aryl or heteroaryl groups;
wher ei n éerglg%’ljg lgﬁ%ﬂqe,eo%ﬁg{?ea;ru 0,61\' h%feﬁ‘g#@l g‘é%éf’ c§/cl oal kyl may independently
have oneamino, sicgaliaidenn- o disfsditusadosith O galy], T~y alkesil, C,-Co alkynyl

or C3-Cy cycloalkyl;

15 Rrepresents C,—Cp alkyl; C2—Cho alkenyl; Co—Cio alkynyl; Ci-Cyo alkoxy; or C3—Cio
cycloalkyl, each optionally and independently substituted by C1-Cyg alkoxj(, Cs—Cio
cycloalkyl, C1-Cjg thicalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic
acid ester, carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups;
aryl or heteroaryl, each optionally and independently substituted by C;-Cjg alkyl, Co—Cjo

.20 alkenyl, C3—C;p alkynyl, C3—Cyp cycloélkyl, C1-Cyo alkoxy, C1-Cyp thioalkoxy, halogen,
hydroxy, mercapto, nitro, keto, carboxylic acid, carboxylic acid ester, carboxylic acid

amide, nitrile or one or two aryl or heteroary! groups;

wherein each of alkyl, alkenyl, alkynyl and cycloalkyl may independently have one or
more carbon atom(s) substituted by O, N or §;

25 for use in therapy.

15. A compound according any one of claims 1-13 for use as a positive allosteric GABAp

receptor modulator.



25 for use in therapy. 15. A conpound according any one of clains 1-13 for
use as a positive allosteric GABAB receptor nodul ator. W 2006/ 001750

PCT/ SE2005404308d0t 75081 16. A pharmaceutical conposition cmmgtﬁbg@oﬁ-,lconpound
according to any one of clains 1-13 as an active ingredient and a

pharmaceutically acceptable carrier or diluent. s 17. Use according to claim
14 or 15 of a conpound of formula I, ofﬁi onally in conbination with a GABAB
receptor agonist, for the manufacture of a nedicanment for the treatnent of
gast roesophageal reflux disease (GERD). 18. Use according to claim114 or 15
of a conmpound of formula I, io optionally in conbination with a GABAB
receptor agonist, for the manufacture of a nedicanment for the prevention of
reflux. 18. Apkaraacenitahgnimsitioni conipdismg alcenfouad aceypding do ady éreroficlamk,
optionally in conmbination with a GABAB receptor agonist, for the manufacture
of a 15 InEtascamastive ingredignt apﬁﬁun@@ﬂnmumallﬁfraaemtféﬁ@ e dlsphageal
sphincter relaxations (TLESRs). 20. Use according to claim14 or 15 of a
conmpound of. formula I, optionally in combination with a GABAB receptor

agoni §t, lﬁoﬁJsEQ@cd?Hﬂ%ft@%h%QNﬁ 13 of@ ORPLERIBMorhfa It he treatment of a-
functional gastrointéstinal disorder. 21. Use according to claim 20, wherein

sai d f unciptiondly ig@stbaiatibe stithreal Al AxOredenton agonistyict thomednufiyapepda a. 25 22.
Use according to claim14 or 15 of a conpound of fornula |,. optionally in
conbi nat iTeRsiGReRt &r@&ammé@feqﬁ&aﬁtr%em%ﬁal refdux @wssréﬁ’émt ure of a

medi canment for the treatnent of irritable bowel syndronme (IBS). 23. Use
according to claim?22, wherein said IBS is constipation predom nant |IBS. WO

2006/ 0017380 1Rehcsizdigat RARTL 0r83 of a compound of formula I,
10 optionally in combination with a GABAg receptor agomst, for the manufacture of a

medicament for the prevention of reflux.

19. Use according to claim 14 or 15 of a compound of formula I,
optionally in combination with a GABAp receptor agonist, for the manufacture of a
15 medicament for the inhibition of transient lower esophageal sphincter relaxations

(TLESRs).

20. Use according to claim 14 or 15 of a compound of formula I,
optionally in combination with a GABAg receptor agonist, for the manufacture of a

0 medicament for the freatment of a functional gastrointestinal disorder.

21. Use according to claim 20, wherein said functional gastrointestinal disorder is

functional dyspepsia.

25 22. Use according to claim 14 or 15 of a compound of formula I,
optionally in combination with a GABAg receptor agonist, for the manufacture of a

medicament for the treatment of irritable bowel syndromé '(IBS)..

23. Use according to claim 22, wherein said IBS is constipation predominant IBS.



24. Use according to claim22, wherein said IBS is diarrhea predom nant |BS.
25. Use according to claim?22, wherein said IBS is alternating bowel
novenent predom nant IBS. 26. A process for the preparation of a conpound
of fornmula | according to claim1, whereby internmediate (I1V) -S }=N~N Rl
N H(IV) 1is prepared from dinethyl cyanodithioi m docarbonate and
internmediate (11 ), R R (Ill) 1is prepared by substitution of the

t hi omet hoX§P M ¥n intermediate (1V) by the correspofdi/#POCHOEHM al koxy
group; and am noi m dazoles (lI1) are prepared from internediates (I111) or
(1V) by heating the reagents under basiZc conditions with an al pha halo

car bonyl conpound and an am noi m dazole of fornmula H WO 2006/ 001750

PCT/ SE2005/ 000951 83 HR2 R (Il) is acylated using an acyl chloride;
and wherein R represents Cl-Cl0 al kyl; C2-C o al kenyl; C2-Ci o al kynyl; or
C3-C10 cycl oal kyl, each s optionally and independently substituted by

CL- CLO 2l 0te aiC3cidil G 22 Wi o B0 o8B bRt mabfEgen, o oxy,

mer capt o, oxy I C acl car boxy Ic acid ester, carbo acid am de,
nitrile or one or two aryl or heteroaryl groups;

25. Use according to claim 22, wherein said IBS is alternating bowel movement

predominant IBS.

26. A process for the preparation of a compound of formula I according to claim 1,

whereby intermediate (IV)

—S>-=N-—-EN
H

(V)

is prepared from dimethylcyanodithioimidocarbonate and intermediate (IIT)

—N—=N

L
H

()

is prepared by substitution of the thiomethoxy group in intermediate (IV) by the
corresponding C,-C; alkoxy group; and aminoimidazoles (I} are prepared from
intermediates (IIT) or (IV) by heating the reagents under basic conditions with an alpha

halo carbonyl compound and an aminoimidazole of formula IT



aryl or heteroaryl, each optionally and independently substituted by Ci-C10
al kyl, Cz-Co alkenyl, C-GC o alkynyl, C3-C o cycloal kyl, C-Cl0 al koxy,

Cl - C10 t hi oal koxy, hal ogen, to hydroxy, nercapto, nitro, keto, carboxylic
acid, carboxylic acid ester, carboxylic acid amde, nitrite or one or two
aryl or heteroaryl groups; R2 represents Cl-Cl0 al koxy or Cl1-C10 thioal koxy,

each optigpabbeosfsd | ndependently substituted by C |- CplkqdiibedlolidXY.

hal ogen, hydroxy, nercapto, carboxylic acid, carboxylic 1s acid ester,
carboxylic acid amde, nitrile or one 8% two aryl or heteroaryl groups; R3
represents C3-C,o al koxy, optionally sbbstituted by Cl-C10 thi oal koxy,
C3-Clo cycloal kyl, keto, hal ogen, hydroxy, nercapto, carboxylic acid,
carboxylic acid ester, carboxylic acid amde, nitrite or one or two aryl or
het eroaryl groups; 20 Cl-Ci o al kyl; C2-C o al kenyl; C2-C10 al kynyl; or

C3- C10 cycl oal kyl, each opti onal INH,a i ndependently substituted by Ci-Cl10
al koxy, d -C10 thioal koxy, C3-C Moal kyl, keto, hal ogen, hydroxy,

mer capt o, carboxylic acid, carb >7T| cyacid ester, carboxylic acid am de,
nitrile or one or two aryl or h oaryl groups; W 20061001750

PCTI SE20051000951 84 aryl or ffeter®aryl, each optionally and independently
substituted by CI-Cl10 alkyl, C-CIO alkenyl, C2-C 0 al kynyl, C3-C o

cycl oal kyl, C-C10 al koxy, CI-C1d"} hi oal koxy, hal ogen, hydroxy, mercapto,
nitro, keto, carboxylic acid, carboxylic acid ester, carboxylic acid am de,
nitrite or Oh¥&YBledubipe an 3oyt glonde WAYRFFIN groups; or amino, optional Iy mono-
or disubstituted with GC, o0 alkyl, C2-C o al kenyl, CZ-Cl19 al kynyl or C3-C10

cycl oal kyl ; c&bils €A, Aky12CKY|yan@hyiod a%,h DY c 200 GRS MY
i ndependent I'y have ong@gor yrr’orlle%i:"gr boﬁh' a%gﬁo(as zﬁﬁstll t itiltcgd b@ﬁl’o, N or S. 27.
A conpound abtidmattyhidandepeidentiyRabstitredby C{-C|galkoxy, C;—Co cycloalkyl, C;-Cy

thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester, carboxylic

acid amide, nitrile or one or two aryl or heteroaryl groups;
aryl or heteroaryl, cach optionally and independently substituted by Cy-Cjg alkyl, C—Cio
alkenyl, C—C,q alkynyl, C3—C)o cycloalkyl, C|-Cg alkoxy, C{-Cq thicalkoxy, halogen,

10 hydroxy, mercapto, nitro, keto, carboxylic acid, carboxylic acid ester, carboxylic acid

amide, nitrile or one or two aryl or heteroaryl groups;

R? represents Cy-Cyq alkoxy or C;-C)g thioalkoxy, each optionally and independently
substituted by C1-Cjg thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic

15 acid ester, carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups;

R} represents C,-C;o alkoxy, optionally substituted by C;-Cj¢ thioalkoxy, Cy—Cqe
cycloalkyl, keto, halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester,
carboxylic acid amide, nitrile or one or two aryl or heteroary! groups;

20 C-Cyp alkyl; C~Cp alkenyl; C;—Cq alkynyl; or Cs—Cq cycloalkyl, each optionally and
independently substituted by Cy-C;g atkoxy, Cy-Cyg thioalkoxy, C;—Cip cycloalky), keto,
halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester, carboxylic acid amide,
nitrile or one or two aryl or heteroaryl groups;



wherein R represents ClL-CtO al kyl; C2-Clo al kenyl; C2-C 0 al kynyl; or
C3-C 0 cycl oal kyl, each optionally and i ndependently substituted by Cl-Cl10
al koxy, C3-Clo cycloal kyl, Cl-C10 thioal koxy, hal ogen, hydroxy, nercapto,
carboxylic acid, carboxylic acid ester, carboxylic acid amde, nitrile or
one or two aryl or heteroaryl groups; aryl or heteroaryl, each optionally
and i ndependently substituted by Cl-Cl10 alkyl, C-Co alkenyl, C&-Co

al kynyl , ®Q06MMITR 0al kyl , Cl - C10 al koxy, Cl-C10 thi oal BGHSE20HN e,

hydr oxy, nercapto, nitro, keto, carboxylic acid, carboxylic acid ester,
carboxylic acid amde, nitrile or oneg#r two aryl or heteroaryl groups; R2
represents C -C o alkoxy or C-C o thioal koxy, each optionally and

i ndependently substituted by Cl-Cl0 thioal koxy, hal ogen, hydroxy, nercapto,
car boxy! iarylariheterangyl beacky bptionadly iaod esiepandently snbztythited bydd dC glkd, Cpithigi | e or
one or two aryl or heteroaryl groups; WO 2006/001750 PCT/ SE2005/ 000951 85
R3 1 epr estidnyl, Cr~Clh alkrh WO RY-C \@ Bydlodli] -84k slkbiytAC Rythidatkot P, Haldgen koxy,
C3-Clo cycloal kyl, keto, hal ogen, hydroxy, mercapto, carboxylic acid,

car boxy| i hydemiydmersapto, nitrodkete catbioxyliccicit, adbdeylicvcid éstez, awbaxybe acidt wo aryl or
het er oary| .grou ?é s C1-Cl10 aLklyI' C2-I-Ci o _al kenyl; C2-Cl10 al kynyl; or
C3-C10 cyA &H&@ ' orONg T K Mk Ay heeradnl eTOHRFaBEndent |y substituted by Cl-CL0
al koxy, GlnifedQptibhal diéney or GRubdtianed whR @, /O alkkB0-Cio MREBUL-C RAANY

mer capt o, carboxylic acid, carboxylic acid ester, carboxylic acid am de,
nitrite o¥f Corfensycleallévlaryl or heteroaryl groups; aryl or heteroaryl, each

optional | aﬂag 1 5 s 10

al kenyl , ‘g&%ﬁé‘l‘ a yﬁiylileﬂ%’)ﬁ]CI%%?’(ﬁ:gl’cﬁtngtg?ﬁ?Pb%@gcgnéglgy &(%igé%r

t hi oal koxmereratbog etom(septistinugd by, dNagt®, nitro, keto, carboxylic acid,
carboxylic acid ester, carboxylic acid amde, nitrite or one or two aryl or
het eroaryl groups; or am no, optionally nono- or disubstituted with C-C10
al kyl, CRT10 spmpenpd ofdommylalla) kynyl “or C3-Cio cycloal kyl; is wherein each
of al kyl, al kenyl, alkynyl and cycl oal kyl may independently have one or

wherein

R! represents C,—C¢ alkyl; C2-Co alkeny!; C;—~Cq alkynyt; or C3—Cio cycloalkyl, each
optionally and independently substituted by C|-Cy atkoxy, C3-Co cycloalkyl, C{-Cyp

thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester, carboxylic

acid amide, nitrile or one or two aryl or heteroaryl groups;
aryl or heteroary!, each optionally and independently substituted by Cy-Cyg alkyl, C-Cio
alkenyl, C»-Cyo alkynyl, C3—Cy cycloalkyl, Cy-Cj ¢ alkoxy, C-Cyq thioalkoxy, halogen,

hydroxy, mercapto, nitro, keto, carboxylic acid, carboxylic acid ester, carboxylic acid

amide, nitrile or one or two aryl or heteroaryl groups;

R? represents C;-Cp alkoxy or C,-C)o thicalkoxy, each optionally and independently
substituted by C-Cjg thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic

acid ester, carboxylic acid amide, nitrile or one or two ary! or heteroaryl groups;



nore carbon atonm(s) substituted by O, Nor S5 with the exception of

1H i m dazol e-5-carboxylic acid, 4-am no-I|-nethyl-2-(nmethylthio)-, ethyl
ester; ethyl-4-amino- |-(2-furylmethyl)-2-(methylthio)-I

H i mi dazol c- 5-car boxyl atc; 20

et hyl -4-am no-1| - (4-isopropyl phenyl )-2-(nmethylthio)-IHimdazol e-5-car boxyl at

e; et hykdlaéiigss - (2- met hoxyphenyl ) - 2- (et hyl t hi 0) - | perysE2008/000951

H i mi dazol e- 5-carboxyl ate; mnet hanone,

[ 4- am no-| - net hyl - 2- (et hyl t hi o) - 1H igﬁ dazol e-5-yi ] phenyt; net hanone,
(4-am no- 2- (et hyl t hi 0) - 1- phenyl -1 H-i'm dazol - 5-yl ] phenyl -;

| H i m dazol e-5-carboxylic acid, 4-am no-2-(nmethylthio)-I-phenyl-, ethyl
ester, 25 1Him dazol e-5-carboxylic acid, 4-am no-I|-nethyl-2-(nethylthio)-

et hyI ester; ) ~
4- am no- 2- (nlé?ﬁgﬁesteﬁkg{q gj%@)ﬁ(’éwﬁ?h?ﬂgﬁ%‘{tﬁdymldcéort_hloalkoxy’ CiCro

cycloalkyl, keto, halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester,
carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups;

s C)—Cyp alkyl; Cr—Cio alkenyl; C;~Cyo alkynyl; or C3—Cio cycloalkyl, each optionally and
independently substituted by C,-Cjq alkoxy, C{-C¢ thioalkoxy, C;~C,o cycloalkyt, keto,
halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester, carboxylic acid amide,

nitrile or one or two aryl or heteroaryl groups,

aryl or heteroaryl, each optionally and independently substituted by C;-C,g alkyl, C2—Cia

w  alkenyl, Co~C)o alkynyl, C5—Cyo cycloalkyl, C;-C1g atkoxy, C1-C1g thioalkoxy, halogen,
hydroxy, mercapto, nitro, keto, carboxylic acid, carboxylic acid ester, carboxylic acid
amide, nitrile or one or two aryl or heteroaryl groups; or
amino, optionally mono- or disubstituted with C,-C,g alkyl, C;-Co alkenyl, C;-Cyo alkynyl
or Cy-Cyy cycloalkyl;

15 wherein each of aikyl, alkenyl, alkynyl and cycloalkyl may independently have one or
more carbon atom(s) substituted by O, N or S;

with the exception of )
1H-imidazole-5-carboxylic acid, 4-amino-1-methyl-2-(methylthio)-, ethyl ester;
ethyl-4-amino- 1-(2-furylmethyl)-2-(methylthio)- 1 H-imidazole-3-carboxylate;

20 ethyl-4-amino-1-(4-isopropylphenyl)-2-(methylthio)-1H-imidazole-5-carboxylate;
ethyl-4-amino-1-{2-methoxyphenyl)-2-(methylthio)- 1 H-imidazole-5-carboxylate;
methanone, [4-amino-1-methyl-2-(methylthio)- 1 H-imidazole-5-yi]phenyl;
methanone, [4-amino-2-(methylthio)-1-phenyl-1H-imidazol-5-y|Jphenyl-;

1 H-imidazole-5-carboxylic acid, 4-amino-2-(methylthio)-1-phenyl-, ethy! ester;

25 1H-imidazole-S-carboxylic acid, 4-amino-1-methyl-2-{methylthio)-, ethyl ester; and

1H-imidazole-5-carboxylic acid, 4-amino-2-(methylthio)-1-(2-propenyl)-, ethyl ester.



