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WO 2006/ 001750 PCT/ SE2005/ 000951 1 Im dazole variants

as nodul ators of GABA receptor for the treatnent of
w@roodiososaders. Field of the invention s The preSERE2005/000951

i nvention relates to novel conpounds having a positive

all osteric GABAB receptor (IGBR) nodul ator effect,

nmet hods for the preparation of said conpounds and

their wuse for the inhibition of transient |ower

Ieddplzaden vaaplbmet ers meldanattonss off GARIh eeloepdiomedor the

taeagaginto O @R gHERordRidaIx di sease, as well as for the

treatnment of functional gastrointestinal disorders and

irritable bowel syndrone (1BS). 10 Background of the
Fieldbferd in9entid®e | ower esophageal sphincter (LES) is

prone to relaxing internmttently. As a is consequence,

fluid fromthe stomach can pass into the esophagus
Thespmgpat trtvemmmmmwa Inovéiaomipenndssha engpopaitive\allosietic GABAg

receqlf%rfh@ﬁmbqg nf&gﬂ%&ﬁéﬁnﬁ)f @ﬁ HH%?%% o éalg@gpag))up%s and their

usetfblethmmlﬂf)ﬁ%ﬂ{r@ﬁb‘iedﬂ PR eS@tiabedl BpiRttePRIaxhfi@fl for the treatment
di sease. Current pharnacot herapy ai nms at reduci ng

of gasEegspphagerldeBecdisedserns wall astfontbgttreatment affimotiesl d i n
r nd reflux has
gwgggﬁgégﬁs g§g%$?anBp%g)Gﬁ?%ﬁﬂli @?%hic | owner

esophageal sphincter. However, recent research (e.g
Hol | oway & Dent (1990) Gastroenterol. Cin. N Aner.
19, pp. 517-535) has shown that nost reflux episodes
Ba®Gfdtind Q¥ fengvddidnsi ent | ower esophageal sphincter
relaxattons (ILESR), i.e. relaxations not triggered
by swallows. It has al so been shown that gastrlc aC|d

secretion 25 usually. LS, horna ati.ents. w
TheBfeEnonhey! BB R sl idRamytihnas
conE&ngﬁ&S flufiefrdi ehl@BmBeIPEan PSRRI eséﬂ]ﬁé@@ﬂn&rﬁé’ SRtanical

I 30 _GABAB-recept or agoni sts have been shown to
barfigfHs FMPOTATHBROst @hiush times Anseienkhateinaftanmefegsd 10188 5eux”.

WD 2006/ 001750 PCT/ SE2005/ 000951 2

Gastroesophageal reflux disease (GERD) is the most prevalent upper gastrointestinal tract
disease. Current pharmacotherapy aims at reducing gastric acid secretion, or at heutralizing
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

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.

GABAGB-receptor agonists have been shown to inhibit TLESR, which is disclosed in WO
98/11885 Al.
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Functi onal gastrointestinal disorders, such as

functional dyspepsia, can be defined in accordance
wowdle/oTiteorpson WG, Longstreth GF, Drossman DA, P&ESEDNS/000951

KW Irvine BEJ, Muieller-Lissner SA. C. Functiona

Bowel Disorders and Functional Abdom nal Pain. In: 5

Drossman DA, Talley NJ, Thonpson WG Whitehead WE,

Coraziarri E, eds. Rome IT. Functional

Gastrointestinal Disorders: Diagnosis, Pathophysiology

and Treatnment. 2 ed. MLean, VA Degnon Associ ates,

Funcliofal gasdfdditesimil diserdangsioh as sutiofdd.dySpppsiaZzéaarde defined in
Tall ey NJ, Thonpson WG and Wiitehead WE. Rone |1.- A
accmsiweqermth %@rpsea ALGnEengsaek HBrRrostmaruRds Hesan KW, Irvine EJ,

t t 4 .
MiTT LiSuh G2 ¢ DR IR DistHer SANPRRR Yol Abddominal Bain. In
Drazemam B Ad é’ﬁﬂle{gzjﬁw i]hoﬂzpsmf Bréh ¢ichizahédal WRD OpaaiurWil, eds. Rome 11

Longst r et ssnman \, Heaton lrvine
F uwa@mléiasnrpggfff@ﬂgéﬁlw lers: es'roaffa?afhgzg@ro ‘EXYS‘B’G"E@%’”‘&HH Zed.
MCEF%}CVAOD@J;M%Q%QB}IB%'S IEQ' Dood-B5]- %Péﬁm&s@ﬁanm l(f‘WaMartE

ohpson Whi tehead WE, Coraziarri E, eds. Rone
Tallew et Thommaps oGIEE moid %Wtem&éWﬂJRsmedé rsmultizalipreg momessus

Pat ho i ol ogy~and.Tr nt. . 2 . ea :
doctighan eteerdhadoimemal Byisess T 43P0RA i LR 0-1-199.
DA, Corazziari E, Talley NJ, Thonpson WG and Wit ehead

WE. Rone IT A multinational consensus docunment on

Ly R EEART B OBSPLT A ah S5 B Tpgppagn o

LordSRen S SedBindrDANHESDK KINTGndEJ, d\)fuél@rmsﬁé)d%@w&cnonal
neurotransmtter in the central and peri pher al

Bowd Digrders pod vy ctickad ééd@maf BeinGrBRrhzsrentDAdiallep Wl TRompson

d AB b
cheifé‘ﬁég%)c’%g glprgz%rl ﬁ%pgg&e %f(t)r(rgfnsténtnégszsordery
Didgh8Li€ 'P?zt}fbgﬂpslzglg Ghf Weg n?er[l ?WC‘L@JIP q//fnb"égnﬁiz Hgg'o%gztes Inc.;

BAB rec ptor goni st bacl of en

200043-5dvd 32Qznd- mmsﬁmrobﬂpﬁamth)zbﬂ dafieyc NJ, dlHofips6h B okt Whitehead
in CH 449046) is useful as an antispastic agent. EP
WE3Remo §: Aaneleseiansd sonsensis geeunynt ph& uapisng! Fastepinisstinal

Disp R B (AR DT R TP e et ot ot

central nervous system di sorders. WD 2006/ 001750
PCT/ SE2005/ 000951 3

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
GABA, and GABAGg receptor subtypes. GABAg receptors belong to the superfamily of G-
protein coupled receptors (GPCRs).

The most studied GABAg 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

therapy, in particular in the treatment of central nervous system disorders.
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EP 463969 Al and FR 2722192 Al di scl ose
4- am nobut anoi c acid derivatives having different
whedosnorgel i ¢ substituents at the 3-carbon of PaESEULY00951
chain. EP 181833 Al discl oses substituted
- 3-am nopropyl phosphi nic acids having high affinities
towards GABAB receptor sites. EP 399949 Al di scl oses
derivatives of (3 5 am nopropyl ) net hyl phosphi nic acid,

! r (
EP i@gﬁ?ﬁs& gt i ?7”3?& CZgélam nopr opg‘a)hﬁgt%ﬁy ({eﬁlgat%es having
dlffmhdmtﬁndyo(liesumﬁmmmamgd 3-pirbepbf thebuad |cHaqnhEI\’/ es mésem

i scl sed in WD 01/41 and 01/ 42
dm? b ihid 3-ainopeary Oare,lilw.afwvgéwas mﬁ%ﬁw%fowards
GAB%\Q%&'ptd?QRw@PVE%9@A‘¥ AR LO8G5 M Edbr (BESpect to
heir affinities to the GABAB receptor are di scussed
amlncprOpylwbdhykﬁhemhu(lq 89©4d) whigB areldesged-a8 pont GABrN receptor

seofistse ST alr b gy Dieitiiomaink Sk pndflrovg) %5, *"©
amﬁ@&apﬁ%sptﬁ@fc 20id DA BRAKRI0sEE Y WO 01V4GABAB] and WO 01/42252

igands, see Curr. Med. Chem -Central Nervous System
AI,Ag@qgtgve@)g @@tll):turqactgytyzrglatlmﬁgms,qf severgl phpephiinic acid analogues with

I
s O s R BRDRETIE: Gscneting: Med, Shptse 3
3296433( Qxﬂ?ﬂﬂﬁﬁﬁc agitthndtogBeHardi théie GABAB receptor activities are described in
Biogiy. a7 TSl (VY. Belt WBch Ao astal iview on CAB A,
ligaR@S ktd ¥ B2 oGS ERI, CCRRINBH 09 SPreRALEYE (BW), 1, 27-42.
reconbi nant GABAB receptor activity-(Society for

Neur osci ence, 30 h Annual Meeting, New Ol eans, La.,
steric Mdul ati on of

20 P Al |
POS@FF\/@S% ﬁmﬁgolgzﬁﬁl ?fﬁtt‘lllg\ég%p%&ept or 20 Activity, S

2,64 Ulléwﬂé?%ﬁm -@lhyidrddit Be dimethPipas@patnol (697930)88d 3-(3,5-di-ters-

buty-ApydrexmhepeiriyA-dimeghstiprppanal fdispjesed im USr530sya85hhayefeeen
e dh AR5 SRR RSl BAL rpRpB Am

recebmrraﬁaht)o(SoPi&@X ]ﬁﬁN@h@Q&zenc&ﬂdO’EXpﬁfdl m@tzﬁg New Orleans , La., Nov.
Ther apeut.i c 307 2-330)
4-9, 440 Pn{ga%mﬁle @tqféﬁifsfa%lﬁ ien dYqilveézﬂN%t:?'v@gmﬂ G4&Ryls Receptor
Actfbirf '@P‘W%E'? eNa ML Eriar PRIFREY! (20025168, 863971 ﬁeS_t ers
are di sclTosed as intermediates for’ the synthesis of
purines (Tetrahedron Lett. (1966), 1885-1889) or
i mdazo[ 4,5 30 d] pyri m dones and

N,N-Diampkdtyb2 xﬁxe]twlgulfhmpes-n(d\@pﬁkﬁﬁtmﬁé-aa 6t BarhineM@&b&n described to
(1976) 107: 1413- 1421).

exett ppsitive y@mm@ﬂiitm-@-thméé%% rqseptpn (T Jonmal of Pharmacology

B T R e 2 T

t hese

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-
d]pyrimidones and imidazo[4,5,-b]pyridines (Monatshefte fiir Chemie (1976), 107:1413-
1421). Also, 1,7-dihydro-6 H-purine-6-ones are prepared from 4-acylamino-1H-imidazole-
S-carboxylic acid ethyl esters (Tetrahedron (1982), 38:1435-1441). However, these



WO 2006/ 001750 PCT/ SE2005/ 000951 4 conpounds are not
known as positive allosteric nodul ators of the GABAB
wo easpbrso and have not been described as bei nBCT/ISEZ00$/000951
for the treatnent of GERD or functional ‘
gastrointestinal disorders. 45 For a recent review on
al l osteric nodul ati on of GPCRs, see: Expert Opin.
Ther. Patents (2001), 11, 1889-1904. WD 2006/ 001750
compehAREZ0 Ae! BRAADL positivOdlibdidise &Bdl{i:lg@)ré WE@G'A‘:H]ABT%eI?tor and

present invention provides novel npounds of fornul a
hav¢ not tRen desaxibrd @ beihg uRBulHoRke tatwhent of GERR or fupeteaneht s
Cl-C10 al kyl: C2-Cl0 al kenyl; C2-Cl10 al kynyl; or
g”%%PEﬁ%W§QE¥8§¥%y|, each optionally and independent!y
substituted by Cl-Cl10 al koxy, C3-C 10 cycl oal kyl ,
C1-C10 10 thi oal koxy, hal ogen, hydroxy, nercapto,
For gapsakiaview ae plostesicripesulation fGRCRs seq: Expert Bpyey | Ther. Patents
005@j91%§%99992itri|e or one or two aryl or heteroaryl
groups; "aryl "or heteroaryl, each optionally and
Independently substituted by Cl1-Cl0 al kyl, C2-C10
al kenyl, C2-C10 al kynyl, C3-Cl10 cycl oal kyl, C1-C10
al koxy, C1-C10 thioal koxy, hal ogen, hydroxy,
mercapto, nitro, keto, carboxylic acid, carboxylic
acid ester, carboxylic acid 15 amde, nitrile or one
or two aryl or heteroaryl groups; R2 represents Cl-Cl0
al koxy or C1-Cl10 thioal koxy, each optionally and
i ndependently substituted by Cl-C10 t hi oal koxy,
hal ogen, hydroxy, nercapto, carboxylic acid,
carboxylic acid ester, carboxylic acid amde, nitrile
or one or two aryl or heteroaryl groups; 20
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R3 represents Cl-Cl0 al koxy, optionally substituted by

Cl- C10 thioal koxy, C3-Clo cycloalkyl, keto, hal ogen,
whyawsoxyso ner capt o, car boxylic acid, carboxyl i BCBSE®05/000951

ester, carboxylic acid anmide, nitrile or one or two

aryl or heteroaryl groups; €1-Cl10 al kyl; C2-C10

al kenyl ; C2-Cl10 al kynyl; or C3-Cl0 cycl oal kyl, each

optionally and 25 independently substituted by C 1-C

Outit®: §¢ kOxbeniss C 10 cycl oal kyl, keto, C 1-C 10
~ thioal Koxy, WD 2006/001750 PCT/ SE2005/ 000951 6

Thelpadsegtany ertiodrposwidesmeavebgpmepounds obfoymitka Iaci d,
carboxylic acid ester, carboxylic acid amde, nitrile
or one or two aryl or heteroaryl groups; aryl or
heteroaryl, each optionally and independently
substituted by C 1-C 10 al kyl, C2-C 10 al kenyl, C2-C
10 al kynyl, C3-CIO cycloalmﬁl, Cl-C 0O alkoxy, C-CO
thloalkoxy, hal ogen, 5 hydr oxy, nercapto, nitro,
keto, carboxylic aci (Rrc lic acid ester,
carboxylic acid amde, n or one or two aryl or
het er oaryl groups; or am opti phal ly nono- or
di substituted with Clo : - C10 al kenyl,
C2-C10 al kynyl or C3-d o gcycltal Rgt; 10 R4 represents
Cl- C10 al kyl; C2-C10 alkéﬁyl c2- 10 al kynyl; C1-C10
al koxy; or C3-Cl10 cycloalk 5, each optionally and
i ndependent |y substituted by’ Cl-Cl0 al koxy, C3-Cl10
whegdg! oal kyl, C1-C10 thioal koxy, hal ogen, hydroxy,
nmer capt o, carboxylic acid, carboxylic acid ester,
carboxylic acid amde, nitrile or one or two aryl or

R S B aRY P CiptieRlp Eiﬁlﬁv"%ﬁ*&a‘?eﬁkyw o3yt buch
optlgi%(lg{(y, %ep&%nﬁ%@u t o?g %Jy r(&%& X%/cloaqi%yl,c‘\é?-clo

thloﬁﬁcbigﬁﬁfaﬁ) geRi AydPoxyk ﬁie?bapfbaEQBKWIicCacﬁP 'cgnbo{?f“cb&l%yésit&, carboxylic

aci d 'ester, carboxylic acid amde, nitrile or one’ or

acict anidemjtrile pr brst entwarayy] oghoteperylgroupst he exceptions of
20 1Hi m dazol e-5-carboxylic acid,

arylapr hgteeaayylapaoh@ptionatist 4ayl|indepepgantly |substisyted be Chyltio alkyl, C:-Cio
ester; 1H i m dazol e-5-carboxylic acid,

alkehyl, &€ sl adieying )G32€ (oroptloglkiyh 0g) C - gikenyy 1 :C gtthiphlkoxy, halogen,
ester; 1Him dazol e-5-carboxylic acid,

hydrpxy( mersaptos oiteonketp] Jashrxyby aqld(@rbwélnwmwwcprboxyhc acid

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

R? represents C;-Cy alkoxy or C;-C) thioalkoxy, each optionally and independently
substituted by C1-Cj¢ thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic

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

R’ represents C,-C)q alkoxy, optionally substituted by C1-Cj¢ thioalkoxy, Cs—Cio

cycloalkyl, keto, halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester,
carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups;

Ci—Cjo alkyl; Co—Cj alkenyl; C,—C,¢ alkynyl; or C3—C, cycloalkyl, each optionally and

independently substituted by C;-Cjq alkoxy, C3—C,o cycloalkyl, keto, C;-Cjg thioalkoxy,
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25 2-(nmethylthio)-, ethyl ester;
1H i m dazol e-5-car boxylic acid,
wd2(oanet7yd am no) - 1- (2-furanyl met hyl ) - 2- (et hybP¢h8E2005/000951
ethyl ester; 1Him dazol e-5-carboxylic acid,-- ----
4- (acetyl am no) - 2- (net hyl t higo) - 1- (2- .t hi enyl met hyl ) -,
et hyl ester; WD 2006/001750 PCT/ SE2005/ 000951 7
1H i m dazol e- 5- car boxylic acid,
- i - 4- - Ni t - A m .
halo_%icf), (' fg;dﬂ#_ ! Iyté Ef;?@ﬁgﬁ)h%/%)_é)’(ﬁigt 1%:3?, %%rgg)gilw&a %@%ﬁ&iﬁ@a@ﬂ] amide,
nitrild-b1 oriedazwb eryd-oc hetbmayfligrowsj d, 4-[[4-(1, 1
-di net hyl et hyl ) benzoyl] ami no]- 1-(2-

arylmethhtsxgapyleeach opBoiiatiyt andl indapehdentlytshiydtitged by C5C1¢ alkyl, C2~Cio
1H i m dazol e- 5-car boxylic acid,

alketyl, (3-8 dillgil D ICLE RZY¥Ioh B, I} € fly 1oyl €,-C| o thioalkoxy, halogen,
met hyl et hyl ) phenyl ] -2-(nethyl thio)-, ethyl ester;

hydid#yj medtapol sitrs; keto haoaxtydxiytic aciddcarboxylic acid ester, carboxylic acid
A1-[4-(1- et hyl et hyl ) phenyl ]1-4-[(2-nethyl -1 -

oG S S (59 22 PRBCAPPEH IS &t hyl ester
i no-dr @l vt C,- - -

o T [ e or St Gl Gy Co atlomy

or Qarfeb ky¢lodlky) -, et hyl ester; 1H-im dazol e-5-carboxylic
acid,
1-[2-thi enyl methyl ]-4-[(dichl oro-acetyl)am no] - 2-

R* repRbdntd Chi@) alkyBIOVE casitedlyl; G3Ad,, alkynyl; C;-Cio alkoxy; or C3—Cio
1H i m dazol e- 5-car boxylic acid,

cyclbalk®}, re¢thaptiophibnyid independentbhdubstirad dtyyd )-@Qg #lRdxy, C3—Cq
2-(methylthio)-, ethyl ester. is In one enbodi nent of

cycloBRyRIC§SE[Y thicARRY, 1ilogeR2hydtok niekéhpdd, krtbxy IRP4di@RAbbYylic

Y su%gt icﬁutg;d by Cg- ClOgthi)t)aI %xy, Igal ogen,yhydr oXy, Y

acidiee pqaisnxytiaabidxylide; nitciledor anarob oy iyt opkétekoasll gfoups;
carboxylic acid amde, nitrile or one or two aryl or

arylhetheteoaryll esgh@ppsenal Zandnndepkndentig sulestingeld by QY -Offy aikyd, C,—Co

~ invention, R2 is C1-Cl10 thioal koxy, optionally

alkenyh €,1-C 286y DY, @ 1, Gy Blohitly DT | kOyyalkdig), 09 ths IO, halogen,

ci

nmer capt o, carboxylic acid, carboxylic a ester,
hydemtybmeydapio, aitiogdketa] cheboxylit acidecapoxytie acid ektef) carbpkylir acid
.Eeter.?arryl groups. This new class of conpounds, of
amigle, ndtrile;on ongor (o anyliof Retaospil @1AIPEar boxyl i ¢ aci d et hyl

with the exceptions of:

e 1H-imidazole-5-carboxylic acid, 4-(acetylamino)-1-methyl-2-(methylthio)-, ethyl
ester;

e 1H-imidazole-5-carboxylic acid, 4-(acetylamino)-2-(methylthio)-1-phenyl-, ethyl
ester;

e 1H-imidazole-5-carboxylic acid, 4-[(4-chlorobenzoyl)amino]-1-(2-furanylmethyl)-
2-(methylthio)-, ethyl ester;

e 1H-imidazole-5-carboxylic acid, 4-(acetylamino)-1-(2-furanylmethyl)-2-
(methylthio)-, ethyl ester;

e 1H-imidazole-5-carboxylic acid, 4-(acetylamino)-2-(methylthio)-1-(2-
thienylmethyl)-, ethyl ester;
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25 esters or am des, are useful as positive allosteric
GABAB receptor nodul ators. The general terns used in

wo b@ecdef7smi ti on of formula | have the foll ow NBCT/SE2005/000951
meani ngs: Cl1-Cl10 al kyl is a straight or branched
al kyl group, having from1l tjo 10 carbon atons, for 30
exanpl e nethyl, ethyl, n-propyl, isopropyl, n-butyl,
i sobutyl, secondary butyl, tertiary butyl, pentyl,

I |
SO0 PSS RDSY ofi Kil To
PCIHJSE?D%b@Q@EBﬁno]Sl Cﬂ:t}fniﬂx@rlmhtﬂapbyy etl@leﬁérﬁ) t hi oal koxy,
hal ogen, hydr nmer capt o, carboxylic

ar 1dagol aérvdlr%vbﬁ acidafhigxilh - ém&élpbdetawwzowﬂ%mmpbl -(2-
or r t .groups. The al kyl
IH&EO&%IEM@)%@&}%&R@ %H%Eée% het er oat ons sel ect ed
f. r OIIH-ﬁ}nldblz(ﬂBd cﬁrbdxyﬁc aé)lld¢4 [(@;4-tRhRreentdd)addndlon{4f oS
be substituted a heteroatom Exanples of

sudﬁetbylﬁﬂ’daﬁge“é(} 2 ﬁ@?‘lli‘ﬂth‘@?‘h%h& &, met hyl - et hyl ani ne

6775 o B St s T AL B T I

al kaopepelpmirey]-2k(@netisyithsd)- tantt)ecésténr a fluorine at om

C2-C10 al kenyl is a tralg t or branched al keny

ar Ollf'ﬁ"mﬁlﬁwlﬁ'é earhxyhig agidy bbsrthiemraetbylrd Kehlés&mﬂfbd)ammo -
Vi r nd 1-butenyl. The al kenyl nay be
surbtélt)}&t?le gsﬁlggéée%r nore of C1-Cl0 al koxy, Cl1-C10

®hi kfzﬁhthbayolebadadgﬁnyhc byidy bX3-thiemylmathly)-4-f(dichivryateryl)amino]-2-

aci c acid,ester, carboxylic acid am de,
ni t(in?qﬁ%ﬁ'gfo ﬁ‘yh)FSt?%n%ryl or heteroaryl groups. The

| k S
oy e T
c arb@methylthis)-patlyyllstesubst i t ut ed by such a het er oat om

One or nore of is the hydrogen atons of the al kenyl

group may be substituted for a fluorine atom C2-C10

In oAk léi:i‘fl‘))zﬂhnie?lt 8f b badsBitin¥ntiBh ARERKT -@, hikoxy, @ﬁi@»ﬂﬂly substituted by
havi ng to 10 carbon atons, for exarrpl e et hynyl,

Ci- @]@ﬂﬁ’&ﬂﬂﬂy, H&ldgé?ﬂhyc?ro)(ﬁ)&hercﬂﬁt@ attoxRit adidycaBsoxylic acid ester,
stituted by one or nore of Cl-Cl0 al koxy, Cl-C10

carbdxiybiahéidaynidd) aitopesr,onb e tvox gyl oelatapay] gwaphoxyl i c
acid, 20 carboxylic acid ester, carboxylic acid
-amde, nitrile or one or two aryl or-heteroaryl

In 2H0AHESmboliRert ok HVMhvGfBHPR? [¥RY,- @g@ﬁl@élﬁoﬂn ®pR5ndIg sBbstituted
het eroatons selected fromO, N . one Or

by OPRCS ) fiodlkéxys Balbgsh, Y @dky NadrcBfto Sdabsdxiylitheid, &a\‘b&gﬁb aéid ester,

het eroatom One or nore of the hydrogen at ons t he

cartadxkliaytid gride nitdle drens wbstvo byl edhdtavagl loups.i ne at om
25 C3-C10 cycloal kyl is a cyclic alkyl, having 3 to 10
carbon atons such as cycl opropyl,

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

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

example methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, secondary butyl, tertiary
butyl, pentyl, isopentyl, hexyl or heptyl. The alkyl may be substituted by one or more of
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cycl obutyl, cyclopentyl or cycl ohexyl. The cycl oal kyl

may al so be unsaturated. The cycl oal kyl may be
weuwshot’sd ed by one or nore of Cl1-Cl0 al koxy, EIFSHM05/000951

t hi oal koxy, hal ogen, hydroxy, mercapto, carboxylic

acid, carboxylic acid ester8 carboxylic acid an de,

nitrile or one or two aryl or heteroaryl groups. The

cycloalkyl groups nmay have one or 30 nore heteroatons

dr
Cr- ég(# E]on At 0 rrgmrrtgiloag&eo§é 8\?)%%0% 017 dngcrﬁ' E%Slg%f %g%%cé%

carb%x?li@ adill ebtee @ar@ﬁxﬁi&&lcﬂarﬂﬂeeﬁl@fﬂé @ bné e ar?ﬂfr&xe&frodr?ﬁgroups.
hydrogen atonms of the cycl oal kyl group
Thesalﬂ@étgrwnse@ayfmtaan pna@rheRe heteseatoms S@Metbfrm@ Nang§, i.e. one
or n}%rf: Hg}’he% toon tahoxy 9¥] %e E&sﬁ%tg@wgﬂp%&@o%égﬁ gg&ﬁ@i@é &f such
gromlﬁ%élhﬁﬂw,l ettt ahythpliethymihieadd mediybihioxsthyl. The alkyl group
pent oxy, hexoxEmor a hep toxg roup The alkoxy may be
maw@m RArt of grtinga Png onimoas oif the dydreeen aamsof the aligy! gg%}qma% be
subétﬁu@ﬁ?&ﬁfﬁ%&uﬁrat&}{d opent oxy. The al koxy may be
mat1c, suc i n benzyl oxy or phenoxy. The al koxy
groups may contain one or nore heteroatons selected

rom O, . N and. . e, e, or re of t
Cr G 0y L Spetaish wepraget el Sy DR dring e 5 1D 23theR ofofs, fo
Aoy IMRY PR R84 il 1YkeH 1. Dhe QNENYI MAPHE silistifatckt By difd o
oxa :pkoxy},l Ii ge% t hi oael%goxy,e halnggeﬁga h;drsolxy, b rmor
of Gﬁecg@ﬂk@xy,ﬁitcofbﬁhidancoﬁﬁ I Khlogeal Ipakytyl, enedcipeb, €stbexylic acid,
carboxylic acid amde, nitrile or one or two aryl or
carbuxtylic aaid ekteq canbpsylicGcidCifide] pistik @x pne sr @va dviybal Heteryaryl groups.

. roup having 1 to 10 carbon -atons, for. ex
The RS ERURY T 5P BREHAPT THETE HF GBS IecIs TG BaRbaay S i

oneld?n@ird prlﬁpﬁ?ﬁbn a&J&@ﬂnﬁﬁBé‘E@&ﬁtutecﬂ%C%ﬁ At SdtSRUOAX Mr more of
tertiary thiobutoxy, I opent oxy, thiohexoxy or -

the hjxdrogerpatosy of thewatkeny Tgroup mayaielsohstitviag fare flrnsmeptan.ed,
such as in thiopropenoxy or aromatic, such as in
t hi obenzyl oxy or thi ophenoxy. The thioalkoxy may be

Ca- @M@Uis@’suﬁy h@Bﬁbx@hcﬁéﬁraﬁq@xfyl &rolip, Kalthged t0Dycaroh- 4831, for
t hi oal koxy, dr ox mer capt o, carbo§§llc

exampimethwﬂ,b’onwv 200 810881 dhe alpplorgy beswshtteadhygae or
mo%&%g%ﬁﬁu%?ﬁeé’écﬁp“@a ¥, RO By b By AeHt acid

6 to 14 c udln both Si
cort 3 B By BB e B e Pl RO Bl Rih eroups.
The" @R leroup® Braly @Batalnyoreldr Shark thbteﬁbaltmnmeecwd foHh ©, N and S, i.e.
substituents such as Cl1-Cl10 al kyl, C2-Cl10 al kenyl, 25

oney ngore of Hieloprhpn atqus wmay be ygbsgmt%%,lpy such ﬁ@e@r%tkrgxg)ne or more of
the %'dr%gn LBER?Y Mkyn@@hx%qﬁ Qna}J'Bédsrugﬁ(t%uted for a fluorine atom.

Cs-Cyo cycloalkyl is a cyclic alkyl, having 3 to 10 carbon atoms such as cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl. The cycloalkyl may also be unsaturated. The
cycloalkyl may be substituted by one or more of Cy-Cyq alkoxy, C1-Cjg 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

more heteroatoms selected from O, N and S, i.e. one or more of the carbon atoms may be
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25

mercapto, nitro, keto, carboxylic acid, carboxylic
acid ester, carboxylic acid amde, nitrile, or one or
WO vm6@o07s0 or het eroaryl groups, such as in bi phenyE2005/000951
Pol ycyclic rings are saturated, partially unsaturated
or saturated. WD 2006/ 00175¢ PCT/ SE2005/ 000951 10 The
termheteroaryl is herein defined as an aromatic ring
having 3 to 14 carbon atoms, including both single
subgmﬁa»a ANPE h¥EKSkdrs. CRBHALSF1R 'r&%%n%cﬁn@&f BE¥FIBA Iyl
he’ring atons is either oxyge trogen or
grosm m@h e subiidirted Sorfayftunmipie atanhi ophenyl or
i m dazopyri dine. The heteroaryl is optionally
substituted by one or nore substituents such 5 as
C;-ClydBtdRyak ki |alkof(3}2 CFEBui;Qlaainng%| 10 chrbofy al&n@'f&%bpl&%et@éﬁ)y
cycl oal kyl , O al koxy, C1- C O thioal koxy,
ethg¥t, agvéqapommb@s@ty, IHRPIORPEYG SORRIOK Y, sek@rtd@ry @aox»oxqmamy butoxy,
pen?og{ydh?x%Qg %@é%lef)t%x?gt\cglpafl?ﬁt ﬁkd)xyhe B% | I 1%: 5 %l&unsgﬁléﬁed or
unsamrdtéd, sehodran propeRoxyerys/icioperitoRg ST h’éfaﬂél«ﬁ@trﬂzi}aﬁ@ﬁomanc such as
artlally unsat urated or saturated. Hal ogen as used
in tRERAPHY PLPhERPRE 168 HOsHEERPS P ORI} GTENOTE hEteronoTDy
seléc&q'ﬂ:@n 0, N ¥en f i &C}HC @QW% (ﬁng Qthﬂ‘lL thal b@%ﬂ@stﬁﬁted by such

|'east oné asyrmetrl C carbon atom ey can” exi st

a ht&relonl. ThE AIRRS A vealibdirtiweE by-gﬁ§opﬁ1%§ee(5}tc @mmbgn C1-C1o
includes the nmixture of isoners as wel

thidalkdiy, thlédenshyrir €0}, sitsiEupto, ca'ﬂbexjd[@z&:ﬁﬂtcathX?lﬁﬁ dddester, carboxylic |
further includes geonetrical 1soners, rotational

aciq arpide, Ritrilg OR ARG SOV ordisteaeasy! S1AUPSdi ast er eoners. 15
Where applicable, the conpounds of formula | may be
used in neutral form e.g. as a carboxylic acid, or
Ci-Cn thibalkbxy i acthicalkeay grouprhaf mgabtioy Oacarivaranens dor eahdpje
.aceta e salt such as th odlu pot assium . .
é‘rﬁi%qgﬁy ﬁﬂweé‘%ﬂ’% BigPropadh é‘s‘Slﬂ??PE?éV 6%‘50@5%’0665:%613%?@“5’?‘%
sechrRBHLthiHhtoRYE teBAFP
posrsftl ve almlygst eri gg%%%og tl{IQISB r e@etﬁlﬁeﬁownglg%bh%g Oxy group-
Thephjpabiory meayaie| unsataratasl, ﬁmhwlsam tiopwbpeniosy GABABatieceiph os in
_|s defined as a conpound which nmakes t he GABAB
operzixyronticeheneny; Thathioplkomapay egubstingd by evept wore of Cj-
agoni sts by binding to the GABAB receptor protein at a
Cosalkaxyd Cf f@pempalkpoynhalogen, hydroxy, mercapto, carboxylic acid, carboxylic

acid ester, carboxylic acid amide, nitrile or one ortwo 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, benzyl or naphtyl,
optionally substituted by one or more substituents such as C{-Cy alkyl, C,—Co alkenyl,
C2—Cyo alkynyl, C3—C)p cycloalkyl, C-Cjq alkoxy, C-Cj¢ 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.
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25 used by the endogenous |igand. The positive
al l osteric GBR nodul ator acts synergistically wth an
wa@gmweiet7send i ncreases potency and/ or i ntri nsiBCT/SE2005/000951
ef ficacy of the GABAB receptor agonist. It has also
been shown that positive alligsteric nodul ators acting
at the GABAB receptor can produce an agonistic
effect. Therefore, conpounds of formula | can be
effective as full or partial agonists. 30 WO
Thextooe heterorsy 1PBTLBRRAO6I Q0005 dmatid ridg havingarto a4 pexbbn afoms,
nd of the formula I for

o RSB bt e
MBI SETBAL e SRR RGP 00

1m1diﬁzdp§/1@d1ﬁé Tlﬁrhetdﬂ@zfr?la@ @ptibriilfllyBubdtidited By @he bf ORI RBtituents such
| ower esop ageal sphincter relaxations (TLESR) for a

as (GABrErlkyo st 0 alkenlls Erad 2lkgavis Eqaneygloaline Cpragatkoxy, Ci-

WS directed to t of a positive
CrofiGRokT el eeReh e it Hratl i APt CaBRBaRg: pasboryiic acid
cocE M s BATR L 428 RSN SRR B0 g o
bipHemyl. Pobyciyclid findsi 206 sartiratedapatising unshomeed esopirageal

sphincter re|laxations (TLESRs). 10 A further aspect of
Hal?&f‘él asivedhersm 1 seleted from coraice Bugsinenbirosting or ieding. | |
optionally in conbination with a GABAB receptor
agoni st, for the manufacture of a nedi canent for the
Whet é6e0kipean@f of t6fthHX 1 hdw aplddst ot afsylﬁm{a:%ﬁc @ﬁ@(ﬁfﬁtofﬁf tHef€an
invention is the use of a conmpound of formula I,
exnsa;pt $eyrml btgreophenioatifornad. iTha prdstit isveGABABoleize pﬂeamxture of

oni st, for the uf acture of a nedi canent for the
ISOHP 13,4 WeH@s gie la%t@f;%ﬁwa@%qs Tl prgseng nventaen fughepcludes

f : r t ts _woul d

geoExe{r?c%f fs)é%gﬁ?%%&ggrggr& %‘%g&?&lgle llag%étgs HH @Fstereomers
curing lung di sease due to aspiration of regurgitated
gastric contents, and for managing failure to thrive,

Whergtapplicables th romtpouadsoeffoimnga [ omy befusedipesuedl foony ¢. grus a

o T R o 5

as th¥ §ddifn, GOBABIUAE QSJP:Lo%uxﬂ QR or Bﬁgmf i gap Yf @€ CHBodd at

a nedi cament for treatnent o | sease.
1ssue.

The compounds of formula I are useful as positive allosteric GBR (GABAg receptor)
modulators. A positive allosteric modulator of the GABAp receptor is defined as a
compound which makes the GABAg receptor more sensitive to GABA and GABAg
receptor agonists by binding to the GABAGg receptor protein at a site different from that
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.
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25 Anot her aspect of the invention is the use of a
conpound of formula |, optionally in conbination with
W@ 2686BABs0 ecept or agoni st, for the manufact ur epOf/SE2005/000951
medi canent for the nanagenent of failure to thrive.
WO 2006/ 001750 PCT/ SE2005/00Q951 12 Anot her aspect of
the invention is the use of a conpound of fornula I,
optionally in conmbination with a GABAB receptor
agoni st, for the manufacture of a nedi canent for the
A fertleesappact olthe prvsuen isarroofpoasd hfvee femha &for use in therapy.
reflux-related asthma. 5 A further aspect of the
invention is the use of a conmpound of formula I,

As g S%ﬁnslggt@énlc%( of the GRBR! ??ng@? bg\éotgpng m%gé%s{tﬁlg & %ﬂB%%reeceptor

or the nanu ure ~medi canent” 101
agohfsealpth e &miRls@ROH bONpE¥itiveadl Bt hfodlatdrhiPikfeased inhibition
laryngitis. A further aspect of the present invention
of tfagsigninewkbesopbageahwphineker élakatione { Tk ESR)sioe A GABAg agOS is

eso eal sphipcter, relaxatiops LESRS) , erehy a )
oS B BEAU<BEr ¢ BiRGn SRP AL B DGE Al JrecbF abt pyative allosteri
GARTURL s AudBIBS Bl LT o PR bon i
GABAg maé¢ept@ragdnisy faruhd peparatiometdmeliicamiedt fonthie Bhiib®on of transient

Anot her aspect of the invention is a nmethod for the
lowgr espehagealspdinciesrelasationg EFldESRY- 15 phar maceutical |y

and pharmacol ogically effective anmount of a conpound

of formula I, optionally in conmbination with a GABAB
A @@ REf¥ct SOAB ibentidSis AR T @bRHohA &f BHRLBA! oftinally in

need of such prevention.. Still a further aspect of t¥1e :
conimwaionivath @ §AB Agetehetorf agonish dot the atamefsctuoé of a medicament for the

astroesgphageal 20 reflux disease (GERD), whereby a

Pre\%%ﬁ’&Pﬁﬁ é‘%ﬁ’i"cal | y and pharmacol ogically effective

anmount of a conpound of formula I, optionally in

conmbi nation with a GABAB receptor agonist, is.

Stil P&l feirthies hspeercbfitie Aventiings thelule BES doRporiidCdT fhinfak [[ﬁiﬂ)gionally in

Anot her aspect of the present invention is a netho
confbanationavity G reoeptpr agpaist, ifonthe mangficrueg of gyinedicament for the

erehy a pharmaceutj cadél g@ﬂ;dﬁg?r macol ogi cal | y.

treaﬁrg?rg(?? éeﬁr Ogmﬁgeagfedé‘x sﬁﬁ'ﬁ formula I,

optionally in conmbination with a GABAB receptor

agonist, is admnistered to a subject in need of such
EffdctieahmaagemeYietf @poigitetiornimfiafihtsofouldbe bnmtapdrtadbwag ofipreventing,

met hod for the treatnent or prevention of C
as well as curing lung disease due to aspiration of regurgitated gastric contents, and for
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
combination 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 GABAp receptor agonist, for the manufacture of a medicament for the

management of failure to thrive.
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30 regurgitation in infants, whereby a
phar maceutically and pharmacol ogically effective WD
wWQ@e@eH003v¥50 PCT/ SE2005/ 000951 13 anount of arPCDsEOsIEH0951

of formula I, optionally in conbination with a GABAB
receptor agonist, is admniigtered to a subject in
‘need of such treatnent. Still a further aspect of the

invention is a nmethod for the treatnent, prevention or
inhibition 5 of lung disease, whereby a
Angthearaspes of theahVentiands thh asmf:a)t@gp@mldqu fetfudxt,ioptionally in
anount of a_ conpound of for I, optionally in
conzRipgfiana ittt Gt e aecmemqné%ﬁf @w cgyre of g medicament for the

pj.EGL . J 1 treat nent.

tre%gﬁt{gﬁ%&%gg%ﬁagfeﬁ%h% nghraesaljtgg%??r%?/t% f%’#rgl?‘ alia be due

to aspiration of regurgitated gastric contents. 10

Still a further aspect of the invention is a method
A fansher tabgectraiithg ermentionofs thaiidenfa dompokingd véformwhad; efyonally in

har maceut i and harrraco i cal effe tive
cortHGHIN S & CEHR AEP BY SERBonfat e engbierish af b yResipament fr the
[ onist, is

we R ARRRGH S BnEARIR BERPRBRERED" Deh ¢ reat ment.

15 A further aspect of the invention is a nethod for

the treatnent- or prevention of asthma, such as
A fughar ggpacephthe @reﬁsmthwntlme%myﬂ@d dortherirhabitipe af trynsiang lower

ar I unt of a c und, of
esopfiHefPERints EmaiaRt (LTSRS, AR piBnc AT RRERS
phaﬁ%&%?&%l&allyaegﬁ@h% ambint 3¢ H‘cﬂhﬁbﬁﬁcﬁgf fofn@a$ U@tﬁ)ﬁﬁll)t]ﬁ) combination
need such treatnent. 20 A further aspect of

with a\(&hB Ag medeptoa agmtidiod aflministedtto edtjet i need qisestemhibition.
of laryngitis or <chronic laryngitis, whereby a
phar maceutically and pharnmacol ogically effective

Angtﬁgl%{%h a‘iq of tH i ?e{ifx? QH ?ii%%gthoar evegt%r{ (?fq%hu)y whr%reby a

conb ion"w recep o goni's
phad@lAdukiSAIRS £ fharmiacolyi Rl eﬂecﬂi\@eﬂn&ﬁn 851& Borhp QA Térmula 1,
25 A further enbodinent is the use of a conpound of
Optfomlrhyjinepdmblmqjtomowﬁi 4 GABAseEptonadoorst, inadrhingsteeadBiBa subject in
q&]epr oni st, for the manufacture of a nedi canent
neefié’ [YXHCRent of a functional gastroi nt esti nal
di sorder (FAD). Another aspect of the invention is a
nmet hod for the treatnment of a functional
Stilgasirtier aipest ofithd indesttundie & meth&t fobyhereathém of g¥eroassphageal
of a ound of fornula I, optionally in combination
reflyyk @we%e@%z%)@)r whesbna phwgutlcalls andpharmiaenlagictlbueffastize

am(ﬁeﬁ’.su %’ggﬁﬁ%‘u‘} [ furlz? Enop%onal olrﬂ%lpo?n%hon w1%00(§A%%%7r§9eptor

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
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

regurgitation in infants, whereby a pharmaceutically and pharmacologically effective
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14 A further enbodinment is the use of a conpound of
formula I, optionally in conbination wth a GABAB
WO e@epbdos0 agoni st, for the manufacture of a NMERPCT/AR®N/000951
for the treatnent of functional dyspepsia. Another
aspect of the invention is gznethod for the treatnent
of functional dyspepsia, whereby an effective anount
of a conpound of formula I, optionally 5 in
conbi nation with a GABAB receptor agonist, is
amauitrofid sdrap@dhdtod fernsuld],eptiosalfyfiarcombirfationwithad ABAg receptor
condi tion, Functional dyspepsia refers to pain or
agogis ¢y pistesehiost 8@iachin ised @ppich teggtdetn.  Di sconf ort
may be‘'characterized by or conbined with upper
abdom nal fullness, early 10 satiety, bloating or
StilNAHSBRr adpbttA O mdbhtion P8R StoMHerdat&it] BB&dntion or inhibition
dyspepsia can be divided into two groups: 1- Those
of lhmg disese,ivdenttiyfd plisirmaqeatibd hharsl phlangacoddgically effective amount of a
m crobj. ol ogi ¢ abnormal ity of  uncertain_ clinical o
compgppd ahtosmpla Igoptignally ghequplpaianowith g £:AB A receptor agonist, is

ol R385 hioe 1 AR o 9B 15T 5 Y o may
intePalib 80t W dsPirffor fa8EIEitabd BaseiPéamaitd.on for the

synptonms. Functional dyspepsia can be di agnosed
according to the following: At l|east 12 weeks, which

..heed not be consecutive wthi he precedin .ont hs .
sl Rrper ssgp v e B ) Qs SR ReTpt o Cgare fo rive
SR SSEA) B Ak AD10RAY AR BRI oFR ool o
forrauid dsepoioyallyt iadonitsndtiokedith 4 GABA¢tea¢piot 4pdniY, 1PadiiBistdred to a

3- No evidence that dyspepsia is exclusively relieved

subjeyt inaiced af yush tisptmesitoci ated with the onset of a
change in stool frequency or form 25 Functiona

dyspepsi a n. be divided jn ubsets based on,
A siptiep pireef /AL verion s respdtt or B aumentar gesentiqgeof asthma,
sucK ¥SREBRIrlated u§tHRIal Whenéby b lﬁﬁal%é%&ﬁfbﬁllg afd ghé%ﬁﬁ@@lﬁ bichIBFeffective
(non-specific) dyspepsia. W 2006/ 00175

am@aroSEoQupyund @b farmulsl, optionally in combination with a GABAg receptor

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

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 GABAGp receptor agonist, is

administered to a subject in need of such treatment.

A further embodiment is the use of a compound of formula I, optionally in combination
with a GABAGR 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

administered to a subject suffering from said condition.
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Currently existing therapy of functional dyspepsiais
| argely enpirical and directed towards relief of
w@e@wionese synptons. The nost commonly used t hPCBPE®SS/000951

still include antidepressants. 5 A further aspect of
the invention is the use of 13 conpound according to
formula I, optionally in conbination with a GABAB

receptor agonist, for the manufacture of a nedi canment

A f&r@l{ea'é&%ogih%%% [FBhd ué%quofg;c%\‘r%hh@ Bf Rfrmbul 1 Bﬁt%fang el mbination

syndrone ( suc consti pation predom hant | BS,

~ witldla é?fAB]/éarqcﬁmdo;igqmasnx fot B8 manuddcher vt inrglidacwet fomthegtnatrhent of

redom nant 1BS.. 10 A f her aspect of t i nvention
fun e PRR: AP SO B e BT Gt for e Fektmant of
funétidnlaf @RpEpsid) WMRLeb$HALHREBY e dnitRint oD 868PYuIR of formula I, optionally
phar maceutical ly and pharnmacol ogically effective
in cambimationvith adoApdwmrdcaptorfagpnist, & ddmivistereshiala spbjent suffering from
Sai&on‘gi 1rg)ati on with a GABAB receptor agonist, is '
2 HCSt ered to a subject in need of such treatnent.
15 IBS is herein defined as a chronic functional

di sorder with specific synptons that include

Furs nt i, NUQUS .or Lecurrent abdoEn' al . pain %nd di sconfort

urg B 3o koY P P STmIO Chnit P ih g Fpls Aonet

Diséhifont May bOtR@ddtditeany orReMBInea withi uppeNSYdehindl fullriess, early
generally divided into 3 subgroups according to the

satipty eoloatingoortnabspac Etiplagicellyy padiéntd wittifamativeal dyspebsia caabt divided
. 2- constipation predom nant 3- alternating bowel
INORHPLABMSS.  Abdoni nal pain or disconfort is the

hal -of | [ ' . d .

35 HERE S5 a6 RAREADERb I il AR BRI or
Ronincertaih @lihidalaBitvandes e gUHEBl dobace®pylbiigdsttifis,IHigoIBRiFE]

Il criteria. This conformty in describing the

sy riprodenitinfgaligenesasiscaell hypdrsensitaa iy, gsstroduedeankdysmotility)
esi gni ng .and eval ing,.lBS cl.injcal studies. The
de AR GERA RS Didnatgy o e SimBac e of

abdom nal pain or disconfort for at |east 12 weeks
(not necessarily 30 consecutively) out of the

Funptie dispgpyie ain MWO1i2@0dse0 Adcoodin P OTthSEANRHNZ00951
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
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.

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.
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16 2- Two or nore of the follow ng synptons: a)

Relief with defecation b) Onset associated with change
w0 poosorso f requency c¢) Onset associ ated w t h BOBRE®OF/000951

stool consistency 5 A further aspect of the invention

Is the use of a conpound acqgagrding to formula I,

optionally in conmbination with a GABAB receptor

agoni st, for the manufacture of a nedicanment for the

treatment or prevention CNS disorders, such as
Curagntiyetxystind thanapgynefifunstpmal dysberisiveis ilargepteinpiridad aad die¢dbeatl

for the treatnent or preventl on of CNS 10 disorders,
towg[f@ﬁelégf Of RIQEPEIT SYAPIIBY The st sRip@aRlysed {hegapies still include

logically effective anount of a conpound of

mﬁﬁ%@%%?ﬁ@ optional Iy in conbination with a GABAB

receptor agonist, is admnistered to a subject in

need of such treatnment. A further aspect of the
A fumvespspeghof the ihventigreisghe asearfntpmmpmmt eaodlingtd formula I,

formul a | 1s optionglly in conblnatlon Wi th GABAB
optjoapliyinsombingtion with B AlHfs RaFRIPEREONIH 0¥ ths magubicEaneRs
meqiBipqr for G REMEEh: & pet & EHor BBl URRISHLISGR: (g such as

conbtigadioAPrddoaiinddt 888 dikicaqiredifh &R IBOBr alt¥¥ALHi €YoVl movement
phar maceuti cal |y and pharnmacol ogically effective

| pre¢grpigatt IBS. a conmpound of 20 forrmula |, optionally in

conbi nation with a GABAB receptor agoni st, is
adm nistered to a subject in need of such treatnent.

A fiﬁ@tiertaz;ﬁcpwta@ sfvefifiort 31 aSmétAY@ Fir it tredimBntl R PR veAHOMb Siritable
shoul d be understood as including full agonists as

bowgd syndseme fiBS) avhergona pharmagtigicelby arad ptpamacpcdnga@}mfﬁstcﬁve
shoul.d be too 25 as und capabl
a7 O & PO RO PO D SO SaB AR s APrhorrgceptor
agoimﬁ .ié’\ernqihﬁger dl lloEaSs% ject f E%P Euéhq}gﬁgmeqﬁ oph age al
sphin Forel 111

t e axatio ereln ned in
accor dance with M ttal R K., Holloway, R H
Penag R, Bl ackshaw L. A , Dent, J., 1995

IBSTis aﬁrgmetffﬁﬁnleéma cbrwm@g@mna}s@mrd@n with sxedcefmymﬁoms that include

St t | /0017
con 85 s GO Le ™) PRSI Ry Fisp RaRSien BY dBFieA egwel
funéfonf§ bﬂ!éﬂjwftﬁ Qﬁaérﬂﬁaﬁﬁlem@hnlaea'bﬁ&n%m 8isteRsiBRATPis' Fah&raflP Rivided

into 3 subgroups according to the predominant bowel pattern:
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.
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

consecutively) out of the preceding year
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esophagus, since the nmechanical barrier is tenmporarily
| ost at such tines. The wording "GERD',

w@ambnogsophageal refl ux di sease, is defined iPCT/SE2005/000951
accordance with van s Heerwarden, MA., Snmout A JP.M
2000; Diagnosis of reflux dijgease. Bailliere' s din.
Gastroenterol. 14, pp. 759-774. A "conbi nation”
according to the invention nay be present as a "fix
conmbi nation” or as a "kit of parts conbination". 10 A
'2f | kwo onbionzaof thafoligvidgfymptdmas a comnbi nati on wherein

d of f la I d GABAB
&IQZ?%%{%W% ngo%lrgr glrjegent Iaﬂ onéI qun ta One exanpl e
o@ énsaft %13%0819 '»Q?H J:h%?gs il s?ooq f&gﬁé@cem i cal

I on of formula | and
(¢)l ())ns’tt %BA&edrvﬁﬁﬁ@iaﬂge ﬁ%ﬁl%bnﬁit@md@f esent in
adm xture. Anot her exanpl e of ‘fix conmbination"” is a
A fmshqa; hapqqracéuht invghtien ispbe el dfra cmmoenqh a¢doyding trofvpmulad,
and ?II GABAB receﬁto %gonlst are
°Pt‘;9Pé'é>éH’t° naﬂ%lé’nmq Itecms%agwp Bnih% mpoetacire pf 4
f n
meaéaxﬂa{tg&(@g mgatﬂ%t %rg@lgﬁ fdggbe@,]s&%ieéa&gﬂ’%lk ?@tlg&% 5
receptor agoni st are present in nore than one unit.
A flhieer a@fkcexbtip ireveafiomis dkinethod fqrakd seat@eht digirdvetion 6f @NS
8I’Tbl nati on where i) a conpound of forrmula | and

disqrdeprs, %lcmmgwc@b?rskgyl aa%rr@fewéﬂwr&@}mgﬁ%xa%lm gffective
amm of? @Bﬁﬁ&mdsofcfgrrﬁlh§ I "cﬁ)'tﬁ)naﬁf y iRbhdikaph! Wfﬁtd GIBBA'TE})éceptor

be adm ni stered sinul t'aneousl’y, sequent al

agogispas adneinystered toes subggea mateet pf euchttogandrer . 25 The term
"positive allosteric nodulator” is defined as a
conmpound whi ch makes a receptor nore sensitive to

receptor a&gnl sts by bindi nq% to the receptor protein
A fathey agwteo ¢ fnsteatien isfthowsetdi atcompetndgccotding tedfogeve ds
and the term/’

o P A S B B BbAER o

medPABER &l thE ﬁgatﬁ{e'ﬂ?&%ré\?entlm%f §&78Kiont her apeutic” and
“therapeutically" shoul d be const rued accordingly. WO

2006/ 001750 PCT/ SE2005/ 000951 18 Pharnmaceuti ca
A frthemabpect ofithe iﬂventimmscaundhmi fdr dlientud aamentaa prdvention of depression,
whergby a p}?trren%cgm%gl?y and éhr;lrr%gc égr}gaﬁfy el}fe\clzvtl:l\tfehargoﬁ %?E compound of
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 term “agonist ” should be understood as including
full agonists as well as partial agonists, whereby a “partial agonist” should be understood

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

The wording “TLESR”, transient lower esophageal sphincter relaxations, is 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,

pp- 601-610.
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receptor agonist. 5 For clinical use, the conpound of
formula I, optionally in conbination with a GABAB

WO e@spbs0 agoni st, is in accordance with the pPeEsR1005/000951
i nvention suitably fornmulated into pharnmaceutica
formul ations for oral adm nijgtration. Al so rectal,
parenteral or any other route of adm nistration may
be contenplated to the skilled man in the art of

Thd QO AL DS is YOS Wil ?roﬁlotﬂp%%cf‘?%efng B8 phss into the
optionally in conbination wth a GABAB r écept 0|p

esoplopemis ssinceitbe mochanical batriar s heraphalyriagat suahalnhes. and
phar macol ogi cal |y acceptable carrier or adjuvant. The
carrier may be in the formof a solid, sem-solid or

Thd Weitdisth €GERBN] gasirBesbPEag@ﬁlerEﬁﬁ)@Bis%e of d@ﬁﬁéd in accordance with van
phar maceuti cal fornul ations in accordance with the

Hegrwaeden dhd., Smeut sd Felfmp8UehdDiggnosss ofrelut dtsap*eu &néﬂelve/s Clin.
tio a GABAB recept or agonl st, to be
Ga“?troen'gerd ngfse?nw{zg with solid, powdered ingredients
such as | actose, saccharose, sorbltol manni t ol ,

Starch, anylopectin, cellulose derl vatives, gel at | n,
A “gpmbinationsracsprdingodhe NGRS B3 be PISSIRERS 2 ax gpmpmation” or as a

“klgé@aggg%%h{;gnagents and | ubri cat| ng agents such as

nesium sStearate, calciumstearate, sodium stearyl
fumarat e and pol yet hyl ene gl ycol waxes. The 20 m xture

J.s then proges nt o anul es or conpressed
A FRspEPihaRalf B R ERed I SodhRai S Ry AT soameriat Ohfrgula 1 and
(i1) %@@Ek@ SedePith aoHifGirépiEbetit # Shedini® One @RQ{HBQ of@ffix combination”
formula |, optronally in conbination with GABAB

is arphempacenticsy opmpesition Wheredetatsinepayng of fcfratula Iomddiihe GABAs
recé)% %% %t ar%hlré: ! St &%lm%atnte Rg!)t%gl Qx%mc Fi‘(p 8#8 fz’( %?FB?IB?tm éS a

ne capsures may contain npoun
phakmaepititalRahipysition adeivind) a ecsmpwdnlﬂ oA f&ﬁﬁﬂ@l ARCE@DGABAR
onist, in conbination with solid powdered

recm%@rraéen@htage RigegNt Hsonenito¥ihous heing an e@ralxngéf bit ol ,

manni tol, potato starch, corn starch, anyl opectin,

cellul ose derivatives or gelatine. Dosage units for

A “keof phrtactmbingtandts defined s beombm;aaomdrh(ane)n @)1a tdrapdund of

ries 30 which contain the ac

t
for@isd R L) & O AH A oo Ban RCHE Pefeep LI SArE e qne pnit, One
exahdpe 60 RiOSF AL ABREH0P1i¢ 3RoRETHa867 Q@éfe@x@@?§ éomﬂ&md of

gel atine rectal capsule which contains a conpound
formularhand (1) a g8 Amegrenfor agopishiye paaseirsepatpiely. hG‘\BABOHentS of the

“p; 3 S ' W get abl e
T e T e
ie sgutatlyoapspgttes,; (iii) in the form of a ready-made
m cro enens, g
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
unless stated otherwise. The terms “therapeutic” and “therapeutically” should be construed

accordingly.
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or (iv) inthe formof a dry mcro enema fornul ation

to be reconstituted in a suitable 5 solvent just prior
WO o00adm7se st rati on. Liquid preparations for oredT/SE2005/000951

adm ni stration may be prepared in the form of syrups

or suspensions, e.g. solutigns or suspensions,

containing a conpound of fornula I, optionally in

conmbi nation with a GABAB receptor agonist, and the

PhalERLAGE fotlulidigsf Or mul ation 10 consisting of sugar or
,_and a m xture of ethanol, water,
gl ycerol, propylene glycol and pol yethyl ene gl ycol.

If desire such liqui d preparations may contai.
Thecgppapnth @9 fog@émlsean%ra mwﬁ% algge At | costhigatip i 2RABAS

recévfdr gﬁ{ig@t hyl cellulose or other thickening agents.
Liqu preparations 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. 15

For eRhidhl BB SthE @bmpPaiRIfFb@hula §ipibaillyail @mbIRYioRSith a GABAg
prepared as a solution of a conpound of formula I,
recappdriagomiki, ys inraccwdiice atithothe piaséntan @ABAB suigbépfoomulated into

agoni st, in a pharnmaceutically. acceptable solvent.
phanpgeerticad foRUMHONAEST ofpladmipistration. éﬁsgoqer% pAgnteral or any other

rou{g%gratgr%nq%[‘ﬁioﬁw € cog%fn{é)%tla@g) tﬁg g%lﬁgh Sn ﬂ{écilr\a(gfeformulations.
ispensed I1nto unit doses In the form of anpoul es or
Thue] the SompOurbdfubimils 1fsptiopayeit@hbinaAdAiwithsd GAB A reb&tor

al so be prepared as a dry preparation to be '
agonige amormulatadavigh 2 phammpoutigbile amdbpheemecadagiesthorcaendahls grrier or

S aRpQBR AT PBY R RN BT SO R B A S ontu ¢

a GABAB receptor agonist, may be adm ni stered once or
twi ce daily, depending on 25 the severity of the

In thapreparhtion 6Dordl pliaomacetital forexallatitas lity actosdanoé withehe invention,
conmpounds. of formula I is fromO0.1 to 100 ng per kg

the peyapound; af fernyfla Lipptignaiyds combingtion withiradd ABgtreeaptey agonist, to

be trmiiafE BT Breg ey R ONEIRE Refedtit®nd at RErdsP shferflose,
sorBiR, | m#hitef, stahén, aﬁgﬁfgké% efindibe &ﬁbhﬁ%%\%la&ﬁﬁ& Iu%d?ﬁbr sittable

WO 2006/ 001750 P E2005/ 000951 20 thods o
ingedieptaaticlns Fhih dontegratiog agantoardi Inbri¢ating @gents suich asfmagnesium

IITE T RETESI N CE R XY BTN
mixelr€ RAhES pp)\ée§sgt? it EJ‘aﬁWeE‘ 8r &ﬁﬂﬁ'é@ed into tablets. '

Soft gelatine capsules may be prepared with capsules containing a mixture of a compound -
of formula I, optionally in combination with a GABAp receptor agonist, with vegetable oil,
fat, or other suitable vehicle for soft gelatine capsules. Hard gelatine capsules may contain
a compound of formula i, optionally in combination with a GABAgp 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

which contain the active substance(s) mixed with a neutral fat base; (i) in the form of a
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s nethod (Schenme 1; related literature: Tetrahedron
(1982), 38:1435-1441). 0 NH2 OR~NHO ON R3 .~
WO2006,001%50 R3 ~N R4 CI NR2Z R R2 R (11) (PQT/SE2005/000951
Schene 1 where ami noi m dazoles (I1) efficiently are
acylated into (1), using acyl9 chlorides (typically 1io
1.5-2.5 equivalents) in organic solvents such as THE
or the like. The reaction is performed in the
presence of pol yner-supported dllsopr yl et hyl am ne
gelfftms rmt#@pﬂi@ whyh OFIRNSA m@}m of o ugank EoRsty am e@@blnatwn

w1t{1 (JSIQIS:A éclgﬂt%gl é r}léto LN rée nucour '?ﬁl?l Ltprgl}a#%%oﬂ or other

e ‘reat ure over

suidBRRRARPR oL BéIRtiAeSRE L &Ip%"i@s (ﬁi) 44 kHRFokh "oha rebld- AR micro enema,
evaporation in vacuo yields the desired products as

or ((w)lls therformof pdousligolknasa farmultiendorbe cicongmzed ésa fuitaple
repared frominternmediates (I11) or (1V) by
“ﬂﬂﬁ%ﬂﬁh@“FH%alpéﬁﬁﬁﬁP§ under basic conditions with an
al pha hal o carbonyl conmpound (Schene 2; literature:
Tetrahedron Lett. (1966), 1885-1889 and Monat shefte

Liguid prépestichs (& orb) admidRratldhleay 82 )elpalQ‘dEQ tHe o2 oEsyRaps or
,--N-N+ XJR3 - N~ NR--NH2 ) X = hal ogen R
suspcms)ons Schepkutigns or suspensions, containing a compound of formula I, optionally
in combination with a GABAg receptor agomst, and the remainder of the formulation
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.

Solutions fbr 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.
Solutions for parenteral administration may also be prepared as a dry prepé.ration fo 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, rﬁay be administered once or twice daily, depending on
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.
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WD 2006/ 001750 PCT/ SE2005/ 000951 21 Internedi ate
(1), where R2 is a Cl1-C7 al koxy group, is prepared

whyoosnobse t ut i on of the thiomethoxy group i n PCT/SE2005/000951
intermediate (1V) by the correspondi ng Cl-C7 al koxy
group according to Schenme 39 5 -S 2 | >=N-N R-N
RNRNF (IV) Scheme 3 Fi (IIl) Internediate (IV) is
prepared by treating dimethyl cyanodithi oi m docarbonat e
i apnol ..with 1-2 equival ent of the primry am ne

Meﬂgﬁgse(tr;ﬂjﬂm. dgat%aggr 3-5 hours (see Schene 4). The 10
reaction mxture is allowed to cool, evaporated in
vacuo and then the desire ounds are Eithe

co I p2 p3 4
Thecompoupdposgrding ©rfgrmya GEF}’&?E FnonvelsBeheii 15 & tRrand R
L 4ot it11Q0:n8f
ore L IR URRy BEQRIPLIRoPE e gL P I G irgonera
method échempdt releed bigtauteoTermtledmedi/ 462, §8:11¥3pd#4l)st of
the treatnment of internediate (I1V) with an alpha halo
car bonyl conpound in the presence of a base such as
pot assi um carbonate providing internediate ().
Subsequent treatnent of internediate (V) wit
nuc philes such as e.g. al koxy or thioal

der ives (e.g. NaOwe, NaCEt) provides inter
20 (1) wvia thionethyl @roup substitution and rijng
c\OsS . goﬁﬁ{\POl?s PCT/ SE2005/ 000951 23 s
>\ O/>--NR" + ' ‘\I \ R
jx R
R R RZ R
(1) (1)

Scheme 1

o

ateQ

where aminoimidazoles (II) efficiently are acylated into (I), using acyl chlorides (typically
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. Filtration 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.

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)

(1 X = halogen R R

Scheme 2



R NR3 R3 X =halogen (1V) (V) R2 N-12 O N N LR2N
M~R3 s rN RRz\R O (Il) Schenme 5 Furthernore,
wo b@cioot7eo nedi ate (I1) can be generated in an POBESEWOIIG0951
way as described above by using
di phenyl cyanocar boni m date ag a starting materi al
i nstead of di net hyl cyanodithi oi m docarbonate (Schene
6; conpare Bioorg. Med. Chem Lett. 2001, 5 11,
2225-2228 and Bioorg. Med. Chem Lett. 2004, 14,
4225-4229). N-12 ONNN3 N O)-m RRR (Il)
InteSmhdint (HIWBheeok) 96 1750, #ioTySEoan s peoasd by 3ebstitiongifehe
. Par.al | el nt.hesi s..of :
th“’ﬁ.‘?eél%‘i/"lyaﬁfr?‘f\f’(/a‘-n]‘ﬁe%?%t% S10-%1Bs FoxpPrding Gl roup

accO@irR t6 ScRemdB2 O

—s

>=%J =N >F=N—€EN
RN RY—N
H

(V) ()

Scheme 3
Intermediate (IV) is‘prepared by treating dimethylcyanodithioirhidocarbonate in ethanol
with 1-2 equivalent of the primary amine and reflux for 3-5 hours (see Scheme 4). The

10 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>:
_ __g}—N =N RL—” N—=N

(V)

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

20 (II) via thiomethyl group substitution and ring closure.



NN OHO Oa+0OCI NO -S Scheme 7 To 80 wells of
a Robbins Flex Chemteflon 96 well block is added
w@odognerseupported dii sopropyet hyl am ne (35 nBCT/SEH05/000951

mol /g) using a Titan Resin Loader TM To these 80 5

wel l's is subsequently added 2pH i m dazol e-5-car boxylic
acid, 4-am no-2-(nethylthio)-1 (phenylnethyl)-, ethyl
ester in THE (600 I, 0.05 mmol) followed by 1 of 80

acyl chlorides (2-2.5 eq) dissolved in THE-&00 |).

The_bgock is sealed and rotated for 18h at roomN—=N
tenper fter mhlch ti me each well isfilfered
ovey ﬁTute H2 (G200 dtlﬁg__WFFH'THE (1.5 n,).
10RTﬁH THE is evaporate |n'Vacuo to yield thes_-R
acyl ated products as gdus solids or oils.

Mul ti pl epfar al | el eS| 0
v4-acy|an1no-JH—inidazole 5-carboxylic acid ethyl v)
esters a HZOH M OaN -5R +0d -~}-NO&-s-~

R Schene 8 To 24 wel | s ofja Robbins Flexythem
teflon 96 well bloc IS added ol yner - support ed® 9
d||sopropyethlan1ne nmol / g) usi giﬁzlﬁgan
Resi n Loader MR‘ﬁNthese mell i s —stirsequ added

1 of 8 am noi i dazole pgr colu in THE (60Q/TMO0. 1
mol) foll owed by | 3 acyl ¢hlorides (232 5 dﬁ) per

row di ssol ved [in THE ¢ 600 |)._The bl ock WD 2006/001750
PCT/ SE2005/ 000951 24 '
Scheme 5
Furthermore, the intermediate (II) can be generated in an analogous way as described
above by using diphenylcyanocarbonimidate as a starting material instead of
dimethylcyanodithioimidocarbonate (Scheme 6; compare Bioorg. Med. Chem. Lett. 2001,
11, 2225-2228 and Bioorg. Med. Chem. Lett. 2004, 14, 4225-4229).

Scheme 6
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is sealed and rotated for 18h at room tenperature,
after which tine each well is filtered over

wo sobaoiesiNH2 (400 ng) eluting with THE (2.5 nmlRCT/SEe®05/000951
THE is evaporated in vacuo to-yield the acyl ated
products as anorphous solidssor oils. 5 EXAWPLES
Exanple 1: Synthesis of 1H i m dazol e-5-carboxylic
acid, 4-[(3,4-dichlorobenzoyl)am no] -

Mugiﬁﬁ’;@&%\/ﬂe wn‘?})eg:z}'oy Q%ﬂnﬂ?g—?é—ik:’ic#gggjy-lcar%%ﬁﬁfc Acic@thyll‘esters

1H | rﬂl_plazol e-5-carboxylic acid, 4
4- am 29 met hyl t hi 0) - 1- (phenyl nmet hyl ) - %J ester

(29 QU1 mmol) was dissolved in THE(?O H N al

m Ny alf 500roNof polymer supported

dii opyl ethylam ne (3.5 | /g) and subs

3-47di chl orobenzoy# i s chlgkide (31—ng0.15 ) &S\
t

added. fhe reaction mxtt?re Was stirred over

roo
col 00 ng) washing through wth THE (I
THE evapor at ed inM—% guo to yi el d the prod
ng, 75%. NWR 'H 400 13) 1.15(3H, t,
COOCH2CH3), 2.85 (3H, s, SCH3), 4.3 (2H, q, 20

To W%Roblﬁnélﬁle&ZIﬂenﬁteﬂéﬁ 9621, bldoklis Gddbd ﬁlyrh&r,-supported
7.2-7.35 (3H m Ar-H), 7.55(1H _Ar-H), 7.7 H,
dnsgptogyethglaggne(@S g, ,&FS. pyol/ghugng g Tigan gesmm)oad@ T To these 80

welgsgg %l_@gé}l?eggz Eﬁqécgﬁg grg)gd(aggllg Igjgéaé%g)g'h@%@ﬁph %rrﬁno §Y(GIeB%§tjhﬁ)) 1-

(phényaniethgt)2 eftive ety il (600 |(1phes yrnic!) h}llo)w*ed b@lt hytt 8oeslyer
(used as internediate 2—[ -SNHz O HN O~
chlorides (2-2.5 eq) dissolved in THF (600 pl). The block is sealed and rotated for 18h at

room temperature, after which time each well is filtered over Isolute-NH2 (200 mg) eluting
with THF (1.5 ml).

The THF is evaporated in vacuo to yield the acylated products as amorphous solids or oils.

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

>\_N\ °N j: NN —
0” T

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 1 of 8 aminoimidazole per column in THF (600 pl, 0.1 mmol)
followed by lof 3 acyl chlorides (2-2.5 eq) per row dissolved in THF (600 pl). The block
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Br N O-S Scheme 10 \ / 5 Carbam m dot hi oi c. acid,

N-cyano- N- (phenyl net hyl )-, nethyl ester (2 g, 9.7
wormbpo176r ono et hyl acetate (1.79 g, 10.7 nmmoPQT/SERH05/000951

pot assi um carbonate (1.48 g, 10.7 mml) was

di ssol ved/ suspended in DM (940 m) and stirred for |h

at 60C. During the sane tine 0.56 g of sodi um netal

was dissolved in 12 mM of ethanol (99.9%. The

is skdt ﬁﬂ(pﬂatéf@cﬁfo}giiﬁ‘ Qprlé)gﬂl 1R gextaﬂﬁe segi Wt é(é#ﬁ well is filtered
S

olution was a ropw Se over 5 m nutes

overmwewz(f@@m@munmmh UpR@.5901. f or 5 m nut es
re and. wat er added untj

ed to roo er at.

o Rk iaRoTe o SERElo e s 2ol HPSAE RSP hpYEfidgpor oils

and washed with ethanol/water (1:1) to yield 1.9 g

(67% of 1H i m dazol e-5-carboxylic acid,

4-am no-2-(methylthio)-1 (phenyl nethyl)-, ethyl ester.
ws recrystallised from ethanol/water to provide

5 pure (410ng) 1H i m dazol e-5-car boxyl ic acid,

4- am no- 2- (et hyl t hi 0) - 1- (phenyl net hyl ) - et hyl

ester. NVR 1H 400MHz (CDC13): 1.15(3H, t COOCH2CH3) ,
Examme l(gypthg&s @@pﬁé}mldgzoggdcc@pbothc a@dxjg[.@d_gl)chloqolgg%oml.)ammo]

2 @Et&y@hlgg%wn@hﬁah&i? g‘?l 5%\!; Exarrpl e731 (832/th hégl Is_Dof

carbam m dot hi oi ¢ aci d, N-cyano-N (phenylthet hyl) -
met hyl ester (used as internediate) -S
IN_.-N N Schene 11 WD 2006/ 001750 PCT/
26 To di net hyl cyanodi t hi oi m docar bonat €

nmol ) di ssgl ved in ethanol (150 m, .
! 0© NH
NTR 0
o
>\_ BN cl Mo

N N

—s A + - >\_N N
0O Cl

Scheme 9

lH-imidazble-S-carboxylic acid, 4-amino-2-(methylthi6)-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
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,
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)
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99.9% was added benzylamne (10 g, 93 mml). A thick
white precipitate forned after about 10 seconds. The
wonroosneiesmnas heated at reflux for 3 hours. TheP@EBSEMIINV0951
was cooled to roomtenperature and the precipitate
formed was coll ected by fil psation and washed with 5
ethanol (yield 6.43 g). The filtrate was evaporat ed
and ethanol (50 nl) added. The resultant white
ExaBip2&D pS}IrﬂﬁlsV&ifsch inhiti@doRel 5-ARHROHC ¥éill - %lh@@*mét‘ﬁy%%ﬁl-
a second crop (yield 2.66 g). "Total yield o
(pherayiethi/ b, Gﬁb’gﬁmrdum&s lnm%ﬁs) N- (phenyl net hyl ) -,
net hyl ester was 79% NWR 'H 400MHz (DWVSO) :" 2.6 (3H,
s, SCH3), 4.5 (2H, s, Ar-CH2), 7.2-7.4 (5H m Ar- |
H—8. 9 (2H, br. s, NH2) WO 2006/ 001750 NH, o
PCT/ 965£600951 27 The foll ow ng conpounds re
syntifesi zed in an anag t hod_t o FExanpl &%«Fﬂﬁoz/\
retengtion ti ms"'T(]:B'ES+ el ectrospray M5, i?E.N
no, ular weight+1): TO® ESt+ RT Nane Structyfa
f a 0 C N 1Himdazol e-5-carboxylic acid
c o: 416.16 4.57 4}(5(714106hl or obenzoyl ) am
O (100%; S 418 17(33 (et hyl t hi 0) - 1- phen
1 ester Sl-I | Hi m dazol e-5- car boxylic acid,
N A N di chl oro 450. 14 4.91
[ (3,.4-dichlgrobenzo m noj - N (1009 ;
Carh@zmi@?@s% a°23 (e AGe- ep 7@@%%{ v m?tg)élt%W (3 & 9-2&mapl), bromo

eth))l 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
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%
pure (410mg) 1H-imidazole-5-carboxylic acid, 4-amino-2-(methylthio)-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)

Example 3: Synthesis of carbamimidothioic acid, N'-cyano-N-(phenylmethyl)-, methyl

ester (used as intermediate)

>:.N—EN

—S
©ANH2 + )—_N—=N — N
—S

Scheme 11
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ad S~ A 1Himdazol e-5-carboxylic acid, N dichloro:
N 470.11 5.01 4-[(3, 4-di chl orobenzoyl)am no]- N O
W@ 1008917500 472. 1(65% 2-(nethylthio)-1-(2- (O PCT/SE2005/000951
thi enyl methyl)-, ethyl ester \ Br
| Hi m dazol e-5-carboxylic agigd, O brono: 474.13 4.79
4-[ (4- bronobenzoyl )am no]-2- S| N (1009 ;
476.13(100% (nethylthio)-1-(phenylnmethyl)-, N O

To &%@%@%@?&M@ﬁ@@&é&%ﬁé@ fﬁé%%%@@%és@@l@@é %Netﬁﬁqo@ (156 m,

I H-1 m dazol carboxyl1c acid,
99.2%) wrpaddeddedzylamze (40 k(9B miniody. obelnczloyzhytfamemp]tae fofted after

aboix&?(g%ﬁ?és? ﬁl;h]édf_i?(g% W%pﬁ%i}%/cgthréﬁ% g'o_r(32h_ourss. The reaction was cooled
to r&dﬁnitéﬁﬁé&ﬂk@a@‘té@b&@ﬁtﬁie@oﬁﬁécﬁwaN:ollected by filtration and washed with
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, N'-cyano-N-(phenylmethyl)-, methyl ester was 79%.

NMR 'H 400MHz (DMSO): 2.6 (3H, s, SCH3), 4.5 (2H, s, Ar-CH2), 7.2-7.4 (5H, m, Ar-
H), 8.9 (2H, br. s, NH2)
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0
. 489.20(65%) <

morpholinyl)ethyl]-, ethyl

ester
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376.22 4.36 oxopropyl)amino]-2- N o
: (methylthio)-1- ©_—/ o) N

(phenylmethyl)-, ethyl ester

/
s , \
1H-imidazole-5-carboxylic >§N ]
N
acid, 2-(methylthio)-1- N Yo
H
416.18 4.38 (phenylmethyl)-4-[(2- : o
thienylacetyl)amino]-, ethyl k
ester
\O
1H-imidazole-5-carboxylic o
acid, 4- \ N NH
]
364.19 3.75 [(methoxyacetyl)amino]-2-

N
o)
(methylthio)-1- Q—/ d N—

(phenylmethyl)-, ethy! ester

&
1H-imidazole-5-carboxylic )\
N, SN
acid, 4-[(2-ethyl-1- g
418.29 5.28 oxohexyl)amino]-2- 0s N~ o
[e]
(methylthio)-1- <

(phenylmethyl)-, ethyl ester




(met hyl thio)-1- ,
2006/ 001750 PCT/ SE2005/ 000951 36 s
wdabkbosmodarol e- 5- carboxylic J N N acid,

(phenyl met hyl ) -

2-(methyl thio)-4-[(1 376.24 4.33 0

oxopentyl)am n
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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)
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Ge&erai\blmcézar@fo? tR@zLﬁ&hW%yslu@gﬁﬁuéa fHitARddidtes I N

(met hyl t hi o) - 1- phenyl - eth y ester Internediates:
Exarrpl e 4

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

afforded the desired product.

The following compounds were prepared according to example 5: .

tert-butyl 4-amino-2-(methylthio)-1-phenyl-1H-imidazole-5-carboxylate
NH, o
AN
Jun
D

'H NMR (400 MHz, CDCls) & 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)"



5 Met hyl N-cyano-N -phenyl i m dot hi ocarbamate S\ rl NN
Ni Aniline (0,093 nol) was added to a sol ution of
walzowspbyscyanodi t hi oi m docar bonate (0.146 10 P@l/3E2005/000951
di ssolved in 250 nL of ethanol (99.9% . The suspension
was heated for 3 hours. The qjeaction was allowed to
reach roomtenperature and the resulting precipitate
was renoved by filtration. The solid was washed with
cool ethanol and dried under vacuumto afford the
tertBuggebh mino-2 (Mt ¥16Hi6)- Mphen dDI I nidaz613-chtboxdite
7.46-7.24 (m 5H), 2.47 (s, 3H 15 M5 niz 192.05
(M+rH) WD 2006/ 001750 PCT/ SE2005/ 000951 50 Exanple 5
: Procedure for the 2-nethylthio-substituted
lates (Id). 5 Al reactions were perforned
at nosphere using dry gl assware. The
ng bronpacetate (0.023 nol) was added
se to a suspension of nethyl
any<N - phenyl i m dot hi ocarbamate (0.019 nol) and
/pot a¥si utfear bonat e (0,023 nol). The reaction m xture
was heated at 85-90 C for 2 h. After cooling to room
'H NP At MES,; cHE)ls 2023, AHY Nab? {0m048n b )7 BOlMLIEANs 12 (s,
was added to the’'reaction to m xture. The reaction was
s 2Hp3.0pdes (af, tLéh), 335 (3 Hby 320e3.08 (m, 2H) EOEN; 3HT 8 ¢sgaii), .56 (s,
hase was washed with brine, dried with NaSO4,
3H€illoc7r]e911 gAd®oncent rated by evaporation. The crude
o) t rified by precipitation fromEtOAc and a
Mss’?,m/qkld?ﬁalr%o thrﬁﬁept ane to afforded the desired product.
15 The foll owi ng conmpounds were prepared according to
exanple 5: tert-butyl
Cydepentybd-2mine H{yplethylthio)t 1 phenyl- 1 A timidazdbezHicartmxylatdhox y
late NH2 O

NH, o
NMQ
e
S

10

—

'H NMR (400 MHz, CDCl3) § 7.46.7.38 (m, 3H), 7.24-7.16 (m, 2H), 5-15-5.08 (m, 1H),
5.07-5.4.97 (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)"
Isopropyl 4-amino-2-(methylthio)-1-phenyl-1H-imidazole-5-carboxylate
NH, 0
A
o
N
SO



15

NNO 20 '"H NWR (400 MHz, CDCl13) S 7.46-7.38 (m 3H),
7.25-7.20 (m 2H), 4.99 (m 2H), 2.57 (m 3H) 1.21
W@ 20060607505 nl z (MrH) + 25 WD 2006/ 001750 PCT/SE2005/000951
PCT/ SE2005/ 000951 51 tert-butyl
4- am no- 2- (et hyl t hi o) - 1- ph%QyI 1H i m dazol e- 5- car boxy
late p OOO0- N S\ \ NNH 'HNW (400 Miz, CDCL3)
6 8.02 (s, 1H), 7.49-7.39 (m 3H), 73722(m 2H) ,
5.12 (s, 5 2H) 5.07-4.98 (m 1H), 3.25 (m 3H),
'H &NBO(@OQ&H&HCDZ&Q) 827 26-1.37 (BHDBH),2.5387.48 (m3th), 52054688 $m, 3H),
1.07-1.01 (m 3H) M5 nfz 322.11 (M+H) +
2. SmBHb@ﬁm, 6H)
0--2+ t+hyl t hi 0) - 1- phenyl - 1H-i m dazol e- 5- car boxy
MSI ?zgd} W&Eﬁ N/\ N _S 1H NVR (400 Mz, CDCl13) 5
7.46.7.38 (m 3H), 7.24-7.16 (m 2H), 5-15-5.08 (m
1H), 5.07-5.4.97 (m 2H) 2.53 (s, 3H), 1.69-1.53 (m

2,2 Aitnethylpkbp3l 4-an(inv-26(MethfAtib-1-hh@n il 1 FNrifldzolél 5-carboxylate

'H NMR (400 MHz, CDCl3) § 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)"

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

N O
s—4 )
/ N

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



| sopr opyl

4- am no- 2- (et hyl t hi 0) - 1- phenyl - 1Hi mi dazol e-5-carb
wozglabeEso NH2 O NN\ rN O WD 2006/ 001750 PCT/SE2005/000951

PCT/ SE2005/ 000951 52 "H NWR (400 MHz, CDC13) S

7.45-7.37 (m 3H), 7.25-7.195(m 2H), 5-03-4.88 (m

3H), 2.53 (s, 3H) 0.97 (s, 8H) M mz 292.10 (MtH)+ 5

2, 2-di et hyl propyl 4- am no- 2- (net hyl t hi 0) - 1- phenyl - 1H- |

m dazol e-5-carboxylate 1 s N~ NH2 'H NVR (400 MHz,
1,10k hylSenty A arhieB 2 {(MetBifhio)/1-pRerlyl A (hid 2Zble-5-Carbdxylate

(s, 2H), 3.70 (s, 2H 2.53 (s, 3H),0.60 (s, 9H M5

nmz 320.05 (MtH) + 10 1-cyano-| - net hyl et hyl

m no- 2- (et hyl t hi o)~ 1- phenyl - 1H i m dazol e- 5- car boxy

QON NH2 ' H NVR (400 MHz, CDCL3) b
G- 7. (
%7 15

7.26-7.18 (m 2H), 5.17 (s, 2H),
S MS mz 317.05 (M+H)+ WD 2006/ 001750
PCT
4- agh n
satiy
/ N
MS m/z 348.11 (M+H)"

H) .
2005/ 6b0951 53 1, 1-di met hyl pent yl

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

O

XY

N ©
-
10 'HNMR (400 MHz, CDCl3) § 7.46-7.39 (m, 3H), 726-7.17 (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



O s-~~ NNH2 M niz 348.11 (MtH)+ 5
t et rahydr of ur an- 3- vyl

wd2@aioogs®- (et hyl t hi 0) - 1- phenyl - 1H- i mi dazol e- B€T/8ED03§00951
late O Q@ Ns-\~ NNH2 10 "H NWR (400 MHz, CDC13) S
7.46-7.39 (m 3H), 7.26-7.1%4(m 2H), 5.24-5.05 (m
1H, 5.05 (s, 2H) 3.81-3.74 (m 1 H), 3.70-3.62 (m |
H, 3.51-3.44 (m | H, 3.41-3.28.(m | H) 2.54 (s,
31H), 1.96-1.86 (m | H, 1.66-1.51 (m | H MS mz

2-n20xys1, (1 Mimethyleth§l AN /(@G hiPET-pEER PO 000@:zble-5-
54 2-net hoxy- 1, 1-di net hyl et hyl

carhoxyt§o- 2- (et hyl t hi o) - 1- phenyl - 1H-| m dazol e- 5-
carboxylate / \ 0 O S-4 NNH2 5 '"H NWR (400 MHz,
CDClS) S7.48-7.42 (m 3H), 7.29-7.25 (m 2H), 5.07

3.31 3. _im 5H) 2.56 (s, 3H), 1.30 (s, 6H)
2336 8(|v++ + 10

84\

'H NMR (400 MHz, CDCl3) & 7.48-7.42 (m, 3H), 7.29-7.25 (m, 2H), 5.07 (s, 2H), 3.31-
3.22 (m, 5H) 2.56 (s, 3H), 1.30 (s, 6H)
MS m/z 336.08 (M+H)"

10
1,1-dimethyl-2-oxopropyl 4-amino-2-(methylthio)-1-phenyl-1H-imidazole-5-

carboxylate

O
8 a
X,

15 'HNMR (400 MHz, CDCl3) & 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



10

15

20

25

1, 1- di net hyl - 2- oxopr opyl
4- am no- 2- (et hyl t hi 0) - 1- phenyl - 1Hi m dazol e- 5-
weaboxysete O O O Ste, N NH2 15 'H NVR (400 ME®ZSE2005/000951
CDC13) S 7.51-7.48 (m 3H), 7.32-7.26 (m 2H), 5.14
(s, 2H), 2.58 (s, 3H 2.05 ﬁs, 3H), 1.15 (s, 6H) M
mz 334.05 (M+tH) 20 WD 2006/ 001750 PCT/ SE2005/ 000951
55 1- (et hoxynet hyl ) propyl
4- am no- 2- (et hyl t hi 0) - 1- phenyl -1 H-i m dazol e- 5-
1-(rBé&hbRyaibthlyDpESIHA 4=oiNoM=omsthyHhNYR -p K&y 1Yz imida%did)s- b
7.43-7.38 (m 3H), 7.29-7.19 (m 2H), 5.05 (s, 2H),
carboxybate4. 84 (m 1H) 3.22 (s, 3H), 3.26-3.08 (m 2H),
3 (s, 3H, 42.51-1.37 (m 1H) 1.34-1.16 (m 1H),
N-0.66 (mM( 3H) M5z 336.08 (MrH)+ 10 Exanple 6
% rocegdure for the 2-nethoxy-substituted
rKer nediat e ) Al reactions were performed under
5 aProsphere using dry gl assware. The 15
ndi ng bronvacetate (0.014 nol) was added
to a suspension of nethyl N
/jcyand¥N - pH&nyl i m dot hi ocarbamate (0.012 nol) and
pot assi um car bonate (0.014 nol) in 23 nL dry DWF. The
reaction m xture was heated for 1.5 h. at 60 C. After
cooling to roomtenperature, NaOwve (0.060 nol)

'H MRS i00edHEzCBO 1S 7043-7\80 v81$), adden] S{eViH), 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 (m, 1H) 1.34-1.16
(m, 1H), 0.74-0.66 (m, 3H)

MS m/z 336.08 (M+H)"

coryes

Example 6

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

All reactions were performed under inert gas atmosphere using dry glassware. The
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 cooled in an icebath and
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:



to get inmmediate transformation. After addition, the
reacti on was cooled in an icebath and 20 water was
w@odnedot7so get a precipitation which was filtered/siEf005/000951
and dried in vacuum The crude was purified by high
pref ormance chromat hogr aphy sgMeCN: NHAOAc- buf f er t
gradient 5:95-95:5% to afford the desired product.
The foll ow ng conmpound was prepared according to
exanple 6: 25 WD 2006/ 001750 PCT/ SE2005/ 000951 56
2-methimlyQkdithe thytht it 43 néi d334methoxy-1-phenyl-1H-imidazole-5-
4- am no- 2- met hoxy- | - phenyl - 1H i m dazol e-5- car boxyl ate
carpxyd® O N N NH2 5 'H NMR (400 MHz, CDC13) b
7.41-7.29\(m 3H), 7.26-7.19 (m 2H), 5.07 (s, 2H),
3.93 (s, 3.27 (s, 5H), 1.29 (s, 6H M niz 320.12
(MrH) + to e foll ow ng conpounds were synthesi zed
according o exanple 1 and anal ysed by NVR at 400

VHZ\ tert-Db 4-[ (4-f1 uorobenzoyl ) an no]
et hy, \O) - 1- phenyl - 1H-i m dazol e-5- carboxyl ate F
ON YA~ 3}-N-S/ 15 "H NWR (400 MHz, CDC13) S
0. A2 (s, 8.02 (q, 2H), 7.48-7.46 (m 3H),

7.263.2% (M 2H), 7.17 (t, 2H), 2.7 (s, 3H), 1.16
\(S, H).\ mz 428.08 (M+H) +
o\

NH,

'H NMR (400 MHz, CDCl3) § 7.41-7.29 (m, 3H), 7.26-7.19 (m, 2H), 5.07 (s, 2H), 3.93
(s, 3H) 3.27 (s, 5H), 1.29 (s, 6H)
MS m/z 320.12 (M+H)"

The following compounds were synthesized according to example 1 and analysed by NMR

at 400 MHz:

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

carboxylate
F

07 NH 4
AN
NMOX
N

RS

'H NMR (400 MHz, CDCl3) & 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, 9H)
MS m/z 428.08 (M+H)"



WD 2006/ 001750 PCT/ SE2005/ 000951 57
2- met hoxy- | - met hyl et hyl 4-[ (4-chl or obenzoyl ) am no]

WO 2e060et78y| t hi 0) - 1- phenyl -1 H i m dazol e- 5- car bpyBEL005/0600951
O S~S'NNH OCd '"HNW (400 MHz, CDC13) S 10.01
(s, 1H), 7.94 (d, 2H), 7.49«%4.42 (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 M5 mfz 460.10 (M+rH) 10 Cycl opentyl
4-[ (4-chl orobenzoyl ) am no] - 2- (et hyl t hi 0) - 1- phenyl -1 H
i m dazol e-5- carboxylate ci ONH NO ,---N-S 0 15
"H NWVR (400 MHz, CDC13) 5 10.17 (s, 1H), 7.93 (d, 2H),

2 "ﬁ}l?olekgwé 'ﬁ%ﬂ -l %‘éoniozﬁazwar@ﬁyminwtwqﬁuo)cﬁpﬁml 18-

M5 mlz 456.03 (M+H) + WD 2006/ 001750
lmlé%é)} E%ﬁ%é%o gbl 58 t‘ert-butyl( "

(mat hoxyacetyl ) am no] '
hyl §w§3‘1 phenyl - 1Hi m dazol e-5- carboxyl ate

O*QC.

'H NMR (400 MHz, CDCls) § 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)"

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

éarboxylate
cl

0 NH-
o

\ N
RS,

'H NMR (400 MHz, CDCl3) & 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)"



ONHO NO \ N5 "HNW (400 MHz, CDC13) S 9.85 (s,
1H), 7.50-7.42 (m 3H), 7.27-7.20 (m 2H), 4.09 (s,
WQ@k)os/0®75®2 (s, 3H), 2.65 (s, 3H), 1.23 (s, 9H)pr&BSE0E5/000951
378.11 (MtH)+ 10 I sopropyl 4- [(4-chl orobenzoyl)
am no] - 2- (et hyl t hi o) - 1- phengl - 1H-i m dazol e- 5-
carboxylate ci O NH N 'H NWMR (400 MHz, CDC13) 8
10.09 (s, 1H), 7.92 (d, 2H), 7.48-7.41 (m 5H),
7.26-7.20 is (m 2H), 4.98-4.88 (m 1H), 2.68 (s,
3H), 0.91 (d, 6H M5 nmz 430 02 (I\/H—|) + WO 2006/ 001750
PCT/ SE2005/ 000951 59 2, i met hy ﬁ
tertdal{tywl gmq;h@g@ﬁ%ypm]n%imethylthlo) l-p enyl-1H-imidazole-5-
carbax lngst hyl t hi o) - 1- phenyl i m dazol e-5-carboxylate O
PoROTE: (S A\ HON" HNI\/R(400I\/HZ cDC13) 5 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 M5
miz 458.07 (M+rH)+ 10 1-cyano-|-nethyl et hyl 4-
o -N%hl or obenzoyl ) am no] - 2- (et hyl t hi 0) - 1- phenyl - | H

s 'HNMR (400 MHz, CDCls) 5 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)-1—phenyl-lH-imidazole—S-

carboxylate
cl

"L
"D

'H NMR (400 MHz, CDCl3) & 10.09 (s, 1H), 7.92 (d, 2H), 7.48-7.41 (m, 5H), 7.26-7.20
15 (m, 2H), 4.98-4.88 (m, 1H), 2.68 (s, 3H), 0.91 (d, 6H)
MS m/z 430.02 (M+H)"



i mdazol e-5-c arb oxylate NO f4NNH S\ 1 OC 15

"H NWVR (400 MHz, CDC13) 6 9.93 (s, 1H), 7.93 (d, 2H),
wO 28t00748t (m 5H), 7.28-7.22 (m 2H), 2.7 (spCcBBH2005/000951

1.35 (s, 6H M5 miz 454.96 (M+H) + WD 2006/ 001750

PCT/ SE2005/ 000951 60 1, 1-disget hyl pentyl

4-[ (4-chl or obenzoyl ) am no] - 2- (et hyl t hi 0) - 1- phenyl - | H

i m dazol e-5-carboxylate O NO NHOC 5 "'H NW (400

MHz, CDC13) S 10.07 (s, 1H), 7.93 (d, 2H), 7.48-7.42

(m 5H), 7.26-7.20 (m 2H), 2.67 (s, 3H), 1. 46 1.39

(m2,116105(m8|—|),0950853m2, };t
2,2-gliet nepyl 4-6@-ddoroiengoyh)amino]-2-(methylthio) l-phenyl -1

etra ydr of ur an- 3-yl 4-[ (4- chl or obenzoyl ) am no] - 2- (et h
imi T‘%“ﬁ‘? caib | -1 H i midazol e-5-carboxylate O O N O
N NH O\ CI

\
0 S
N
2
Dae
0™ 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-chlorobenzoyl)amino]-2-(methylthio)-1-phenyl-1H-

imidazole-5-carboxylate

Qx//

)

Cl

is '"HNMR (400 MHz, CDCls) § 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)"



"H NWR (400 MHz, CDC13) 6 10.02 (s, 1H), 7.92 (d, 2H),
7.51-7.43 (m 5H), 7.28-7.22 15 (m 2H), 5.27-5.22
w@ mochot#g 3.77 (dd, I H), 3.68-3.61 (m | H),prSr/&dR0(si000951
I H, 3.26 (q, | H, 2.7 (s, 3H), 1.98-1.87 (m 1H),
1.52-1.44 (m 1H MS mz 32@p05 (M+H)+ WO 2006/ 001750
PCT/ SE2005/ 000951 61 2-net hoxy- 1, 1-di net hyl et hyl
4-[ (4-chl orobenzoyl ) am no] -2-(methylthio)-1-phenyl -
1H i m dazol e-5-carboxylate O N O S --4111 NNH OC
1 1-ﬁiméthbdmnmota[(mhlor(m)ﬁﬂz@yl)ﬁnmcHQZ-(meththio)Jl.-ﬂﬂexMi-,lH-
42 (m 5H), 7.27-7.21 (m 2H), 3.20-3.13
lml@?ﬁfﬂ%ﬁocaﬂzo’@éates 3H), 1.18 (s, 6H M5 nfz 474.00

t-H) 0 1, 1-di et hyl - 2- oxop ropyl
(4C9hl\op2)zn7g’§l)am noj - 2- (nmet hyl t hi o) - 1- phenyl -
Al dazql e- arboxylate OO NO S NNH O\CIlS H

VHz, CDC13)S996(S 1H), 7.89 (d, 2H),
2. 42 (m 5H), 7.33-7.25 (m

s 'HNMR (400 MHz, CDCly) 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, SH), 0.95-0.85 (m, 2H) 0.8 (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

'"H NMR (400 MHz, CDCl3) § 10.02 (s, 1H), 7.92 (d, 2H), 7.51-7.43 (m, 5H), 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)"



2H), 2.7 (s, 3H, 2.01 (s, 3H), 1.09 (s, 6H M niz
473.98 (MrH) + WD 2006/ 001750 PCT/ SE2005/ 000951 62

wa 2qouemoitexy et hyl ) propyl 4-[ (4-chl orobenzoyl ) areT®i2005/000951
-2-(met hyl thi o) - 1- phenyl -1 H i m dazol e-5-carboxyl ate O
~0- Q N1 O -4 NNH\ C %;'H NWR (400 MHz, CDC13) S
10.06 (s, 1H), 7.93 (d, 2H), 7.49-7.40 (m 5H),
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 nmz 473.98 (MtH) + 10

2- met hoxy- 1, 1-di net hyl et hyl 4-
2- n{e@zmq.bmmealyiethybdeﬁw@lqmpﬁn@ywmuozrymyemﬂm) L-phenyl-

hen -| Hi m dazol e-5-carboxylate 0 NH O
lH“‘é“E%"MF , CDC13) S 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),
3-5.58 m dH, 5.35 (s, 3H), 4.49 (d, 5H), 2.85

oHf. 2)50/(d, 6H) M5 mz 482 13 (MrH)+ 20 WD
086/ 0PH760" PCT/ SE2005/ 000951 63
\
\Y
/S/<N NH
0

Cl

'H NMR (400 MHz, CDCl3 ) 8 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 m/z 474.00 (M+H)"

10

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

imidazole-5-carboxylate

g e

N 0
A7
/ N

cl
s "HNMR (400 MHz, CDCls) 9.96 (s, 1H), 7.89 (d, 2H), 7.53-7.42 (m, 5H), 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)"



2-met hoxy-1, 1-di net hyl et hyl 4- {
[ (3-chl orophenoxy) acetyl] am no) -2-nethoxy-I-
w@bengo7sH- i m dazol e-5-carboxylate 0 o 0O NH PCISER085/000951
"H NVR (400 MHz, CDC13) 6 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, 5H)
1.20 (s, 6H Ms mz 458.06 (M+H) + 10
2- met hoxy- 1, 1- di net hyl et hyl
1- (mtl(odiymﬂthgrlhh'opxbgl-[mm«mpemuyahhﬂnq]-l-(mhﬂiyythid)ﬂmphenyl 1H-
i m dazol e- 5- carboxylate 00 NH Oa "HNW (400
“#ﬁoeﬂkﬁﬁ' Xygats. 12 (s, 1H), 7.91 (d, 2H), 7.47-7.36

~ 725720 15 (m 2H), 4.09 (s, 3H),
903 , 1.20 (s, 6H) M5 mz 492.04 (MrH) +

Yo 2 1750 PCT/ SE2005/ 000951 64
s hoxy 1, 1- di et hyl et hyl
/4 W 2N4-di chl or obenzoyl ) am no) - 2- net hoxy- | - phenyl -

1Hig)d@\e-5-carboxy|ate 0 /\VONO 100
Cl

s 'HNMR (400 MHz, CDCl3) & 10.06 (s, 1H), 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-dihydro-1,4-benzodioxin-2-ylcarbonyl)amino]-2-
methoxy-1-phenyl-1H-imidazole-5-carboxylate

\O/Jg \

15 'HNMR (500 MHz, CDCl3) § 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, 5H), 2.85 (s, 2H), 2.50 (d, 6H) '
MS m/z 482.13 (M+H)"

20



NNH O0OC '"HNW (400 MHz, CDC13) 8 9.72 (s, 1H),

7.69-7.56 (m 1H), 7.47-7.36 (m 4H), 7.35- 5 7.28 (m
wdabkosBo286 7. 18 (m 2H), 4.19-3.95 (m 3H), 3. 2BcRSEH05/000951

(m 5H) 1.23 (s, 6H M5 nfz 488.06 (MrH + 10 WO

2006/ 001750 PCT/ SE2005/0009%k 65 Analysis LC M

anal ysis was perforned using a Mcromass 8 probe

MUX- LTC ESP+ system purity being determ ned by

si ngl e wavel ength (254nn) UV detection. Chromatography
2- mmhorgel Jalimethydethy! 4:§[(XichloraghéndBy 2k e lfaurinod2-tnetBéxy+in

um, 8 in parallel. The 5 flow of 15nl/ m n was

Ph"é‘di‘ll{{ W@PZQIF@ Qrbexylatss t o give a flow rate of

1.9nl/ g n. The 10- m nute chromat ography gradi ent was

as follows: Mbile Phase A: 95% ACN + 5% 0,010 M

NHAOAc { Mobi | e Phase B: 5% ACN + 95% 0, 010 M NH4CQAc
0 0,0 mMmn 0%A 80 mn 100%A 9,0 mn 100% A
m % A 15 NMR anal ysis was perforned at 400MHz.
Bi o), 0gi eval uation 20 Effects of the positive
al losfieri ¢ GABAR receptor nodulator in a functional in
ay. The effect of GABA and bacl of en on
intracelll ulgr cal cigumrel ease in CHO cells expressing
t he AB(T A, eceptor heterodi mer was studied in
t he presence bsence of the positive allosteric
nodul ator. The positive allosteric nodul ator according
to the invention 25 increased both the potency and the
efficacy of GABA. The potency of. the conpounds i.e.

s o NRER gRid ik, 8bAI)S RPIPRUIES 714R-7 S8 UGS 9 By 8, 31), 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]-2-methoxy-1-phenyl—1H—

imidazole-5-carboxylate

\
0

'H NMR (400 MHz, CDCl3) & 10.12 (s, 1H), 7.91 (d, 2H), 7.47-7.36 (m, SH), 7.25-7.20
15 (m, 2H), 4.09 (s, 3H), 3.19-3.13 (s, 5H), 1.20 (s, 6H)
MS m/z 492.04 (M+H)"



GABA was reveal ed by the concentration required to

reduce GABA's EC50 by 50 % These potencies were
wa@2onsloar7sé 0 t he potency reported for CGP7930 (RemShbm05/000951

pur chased from 30 Tocris, Northpoint, Fourth Wy,

Avonmout h, Bristol, BS 11 8%4, UK) by Urwyler et al.

CGP7930 increases the potency of GABA from EC50 of

about 170-180 nMto EC50 of about 35-50 nM WO

2006/ 001750 PCT/ SE2005/ 000951 66 EXPERI MENTAL
2-nieRGHEL Ridimbtitydethpl 45[(251-dighlorbberfzoyd@m{tdd+2) meHolxy-1-phenyl-

culture nedia, OPTI-MEM | reduced serum nmedi um Fetal
1H1imigdaelesecarh O(J‘FBSS penicillin/streptonycin solution

(PEST)\ geneticin, HEPES (4-(2-

hydr oxyet hyI )-1- pi per azi neet hanesul fonic acid
uff M sol ution), Hank's Balanced Salt Solution

nd zeocin were fromLife technol ogi es
ai sI , Scotl and); 10 Pol yethyl enei mi ne, probenicid,
ba nf# and y-am nobutyric acid (GABA) were from
@Skg St (J:row s, USA); Fluo-3 AMwas from Mol ecul ar

Pr oY es gon, USA). 4-Anino- n-[2,3 3H butyric acid
([ 3H] s from Anersham Phar maci a Bi ot ech
(Uppsal a, den) 15 CGeneration of cell lines

expr essi ng t h& cABAB recept or GABABRI a and GABABR2

e NREE UG, SRl D ST oRSE bk, 7.3.

s 728 BAPAST.Y&hYI8 (B, GABABRY 3-dsag 3H)USHAD. 9%QHPBH§ §12A (s, 6H)

expr essi on vector Wwas construct éd using t
MSpalz4986ENBABR | a cDNA plasmid and pLECI Gagl 5
(Mol ecul ar Devices, CA). In order to nake the Gagi 5
pertussis toxin insensitive, Cys356 was nutated to
Ay using standard PCR net hodol ogy with the priners
5' - GGATCCATGGCATGCTGCCTGAGCGA- 3' (forward) and
5' - GCCGGECCG CTCAGAAGAGGCCGCCGTICCTT-3" (reverse). The
Gagi 5nut cDNA was ligated into the 25 BanH and Not |
sites of pcDNA3.0 (Invitrogen). The GABAB Rl a codi ng
sequence was anplified by PCR from pCl - Neo- GABABR1a
using the primers, 5'-

10
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GGATCCCCGEEEAGCCEEECCC- 3" (forward) and 5' -
GGATCCCTTATAAAGCAAATGCACTCGA- 3' (reverse) and

waodwslooris@ i nto the BanH site of pcDNA3. 0- Gapd BREL003W0951
In order to optim se the Kozak consensus sequence of
GABABR2, in situ nutagenesi gswas perforned using the
Altered Si tes Mut agenesi s kit according to
manuf acturer's instructi on WO 2006/ 001750

AnJEEE { SE2005/ 000951 67 (Pronega) with the foll owi ng
primer, 5'-GAATTCGCACCATGCCTTCCC-3'. ‘The optim sed

LCGA‘BAMmmss péréormed sismigat Mecrémass &QAIQEERLUX LG ESRh oydtem,

d. bcl dinto.t
purify b s cpEBRIasT BY SERctmteRiner R4BR Urot Rt ortipEraphy
wasf peRRrmE® Bodriad S terrEIANS. OK 3 AP s ABABRZ olupnid Q'in parallel. The

generation of stable cell lines, CHO Kl cells were
ﬂovg pbhrml/minwes salit oFertthe Biqakymnsrie givs adimyprasproft.Soliwiin.ilhe 10-

mmu %&g%@o%&%h&%@%e@?@ag 'ai t%lgwgnd 100 g/m_Streptonycin

incubator. The cells were
Moﬂﬂaé BleRe A : WisthACNASEI A10 M RBSOAsNnd 1 mllion cells

were seeded in etri dlshes. After 24 hours the
Mobil Dlase Bt ACNLO S S ELMRBSAET b ot i VEM ang

i ncubated for 1 hour in a COZ i ncubat or. For

generation of a cell line expressing the

10 :GABABRI, G mGABABR2: Aet er odi ner, GABABRI a pl asnmd DNA (4
g) GABABR2 pl %ém%g DNA (4 g) and lipofectamne (24 |)
wer e g i Opti MEM and i ncubated for 45
m nut e)soﬁ{mrqgm/;grrperature The cells were exposed
to the transfection mediumfor 5 hours, which then was
repl acebmit h P¥% Aul ture medi um The cell's were
cultured for an additional 10 days before selection
agents (300 g/m hygronycin and 400 pg/m geneticin)

NMEeselyaihess peffvemey af 400MHEays after transfection,
single cell sorting into 96-well plates by flow
cytonmetry was performed using a FACS Vantage SE
(Becton Di ckinson, Palo Alto, CA). After expansion,
the GABAB receptor functional response was tested

Biolomiicap evdbantiobhl PR assay descri bed bel ow. The cl one 20
wi th the highest functional response was coll ected,
expanded and t hen subcl oned by single cell sorting.

Eff&hﬁoﬁhegaaltleeeéllos{ehe GABAR rdd3Btol hitAGRtor B 2 furldBISRANS Sirkdassay.
] was use _

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

increased both the potency and the efficacy of GABA.

The potency of the compounds i.e. the ability of the compounds to reduce the ECsg of
GABA was revealed by the concentration required to reduce GABA s ECso by 50 %.
These potencies were similar to the potency reported for CGP7930 (can be purchased from
Tocris, Northpoint, Fourth Way, Avonmouth, Bristol, BS11 8TA, UK) by Urwyler et al.
CGP7930 increases the potency of GABA from ECsp of about 170-180 nM to ECsg of
about 35-50 nM.
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the present study. For generation of a stable cel

i ne expressi ng GABABRI a- Gagi s fusion protein and 25
wWE2BABR250 GABABRI a- Gagi 5nut plasm d DNA (8 g) BABSBRAS/000951

plasmid DNA (8 g) and lipofectamine (24 1) were m xed
~in 5 n Opti MEM and incubategd for 45 minutes at room

tenperature. The cells were exposed to the

transfection mediumfor 5 hours, which then was

replaced with culture nmedium After forty-eight hours,

the cells were detached and seeded in 6 well plates
EXPERIMENGIALsPROIEDWRIES gr own i n cul ture nedi um

suppl enented 30 with geneticin (400 g/m) and zeocin

(250 g/m ). After 4 days, cells fromsingle col onies
Mad¥,2006/ 001750 PCT/ SE2005/ 000951 68 were col |l ected

and transferred to a 24-well plate. After 10 days, the

cell clones were seeded in T-25 flasks and grown for

anot fo t;ested,for

NutRETS (il B Pl R h OO M R o o b o
bovﬁtecwadn (FBS hpetieitlin/ peplont@aPaiiston Qmser) cgbhéte@ﬁ HERBSI (4-(2-

subcl oned by seeding the cells in 6- | ates (1000
hydegyegwlel p)pewalesthar@ﬁélé?mﬁ @CIfieruf&rébsM a@lggw)baarﬂa@@\a@nced

Tc .
sa SRS RIRISORH IR oA TN LR AR R o
Pol)lad eiedimitel, pobeididABadlefer pid j- adﬂﬂﬂﬁ@&foﬁtackﬁd(ﬁ%ﬂ) erre from

intracellular calciumin the . FLI PR to Measurenent

SiomALSE it dor Flionb AL HES FOMOMElEBT PS (OIEO.d/SA). 8-Amino-

n- (,%Ellq%r@rﬁ&cw]grlg]‘dﬁﬁﬁ? ¥af gggl(#?%&g&% Hiafth&id BRI (Uppsala,

was p or med” as y Coward et al.

Swelea).. Bi ochem (1999) 270, 242-248, with sone

nodi fications. Transfected CHO cells were cultivated

in N\ut Mx F-12 (HAM with @ utamax-1 and suppl enent ed.

with 10% 100 Unl penicillin and 100 gg/ m

streptonyC|n 250 gg/ M zeocin and 400 gg/m 15
Genysptéan of aell Mﬂgre$wt’ﬁ@4&pr¢@ptoro the experiment

the cells (35,000 cells/well) were seeded in

bl ack-wal | ed 96-wel |l poly-D-1ysine coated plates

GABBaRil 0 andGHB AsfihweBaddreddrom blithah BragitDNAeandedbelbhed into pCl-
w t hout sel ection agents. The cell cul ture nedi um was

Neqydsppagad and aad TER | (Prgmegp)ytespeqtiyalyi A ABABR{ afogis fugign

uQ- . N .
B OAERAASELFY A 10 BRI AR M B
andPLEC NGy s MoletnlsrDeviides,UDAY. 0 ordehed fyke 5eIGLL PEIARES toxin

aspirated and the cells were washed 2 tines Mﬁth 150

insensitive, Cys356 was mutated to Gly using standard PCR methodology with the primers
5-GGATCCATGGCATGCTGCCTGAGCGA-3’ (forward) and 5'-GCGGCCG
CTCAGAAGAGGCCGCCGTCCTT-3' (reverse). The Gogismu CDNA was ligated into the
BamHI and Notl sites of pcDNA3.0 (Invitrogen). The GABAg R1a coding sequence was
amplified by PCR from pCI-Neo-GABAgR 1a using the primers, 5'-
GGATCCCCGGGGAGCCGGGCCC-3' (forward) and 5°-
GGATCCCTTATAAAGCAAATGCACTCGA-3' (reverse) and subcloned into the BamHI

site of pcDNA3.0-Gagismut-

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
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| of wash solution (2.5 nM probenecid and 20 mM Hepes

in HBSS) foll owed by addition of 150 | of wash
weodabooso The cells were then assayed in a  PCT/SE2005/000951

fluorescence imagi ng plate reader (Mol ecul ar Devices

Corp., CA, USA). Test conpoghnds were diluted to 50 gM

concentrations in HBSS containing 20 nM Hepes and 5%

DMSO and added in a volune 25 of 50 I. The

(Pr(f)rlééfg% e an[é&g)é ?@P Lﬂe? hg)&a |?§§%®?§gt@q gg: nép%gngshe
optihﬁﬁecdr(éABABRZ(M tgd:n rEstﬁwterﬂcﬁﬁ)pMT\MGl addeXhahd Kpn I and
sublDL B HAGTETESRRS SRS SS K B ) Ao ASEFEe o roduce

the Bﬁélf&BMt%D}@,@ﬁ@S/zéé@ABA nbrane buf fer (100ﬂ1\/I
NaCl, 5mM’° 1nmM EDTA, 50nmM HEPES, pH 7.4) cont ai ni ng

0. 0259/ 1 of WD 2006/ 001750 PCT/ SE2005/ 000951 69

menbrane protein (prepared fromthe cell lines
BGLESEGE /by gdn M\ﬁéshcﬁoQItl %Mbﬁ% b &&{TNu%BUﬁHQ (Ham)
atty acid free), GDP, 100M DTT and

medi3 Siiplsaidn &l (VAI‘THD'MIHBIS 1P/ PenicBlinted h()O pg/m’:l S&nep@hlycm at
Jvolune of 2001. Non-specific binding was determnned in

37 t%l phesidifics ©P2-ronpatTpye quﬁew?féé’étap}éﬁﬁi “ls 1 sad RIXEA by PBS
t.he. ddlt Qn_of A 5.cong¢ ratio t we

and RO bl et hes T L B GRS AU P 2 RO R M mecie

wasrepiaest wah OpanEMPANlincliBgell €RCEL h&R iIN@ € C,8hfdvagired by
addition of ice-cold wash buffer (50mM Tris-HC1, 5nM

For I@g}@tiorliéﬁﬂ\kdﬂal@ﬁ: expkd:s?ing)hef@{;Bdmlﬁd alABApRZ lhételt(xi;radé)n on

F A
GAﬁ&Bﬁéﬁg el PhA ({ edabbrerSpimia BYRL hgad tpoge (24
ul) g‘%fev é?ﬁ%ﬂt M;%M 1H5'Iﬁﬁte§l)f8r 1% ﬁmﬁdt%%a%rréoﬁw&ﬁperature. The

cells Gierd ¢7J}J0§eni toRBél trivas$eciibh tediunin for iﬁtﬁlrff WHid the@ives tdpEaced with
bound radi oactivity was determ ned using a 1450

cultyrecmedivma Tire p¢1L$>ov€(rV\aul|tla@<) foy@ndiitionali 19rdays befors selection agents

BTN L e
trangﬁgﬁgﬂ légi_ltg?éjc):/érl'nlsérc]) % 1%:1‘)/ &6;?/)@(51 l‘é?%sq{y \Afllllch? b%fn‘étr%gvlé@gbxggmned using
a FRES \yneage 88 @ectodDitkiasqy Pelocyit@ fCODAMfieneXphhyibn abs GABAp

was determ ned by plotting the | og EC50 for GABA '
receptor functional responsé was tested using the FLIPR assay described below. The clone

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-Gg;s fusion protein and
GABAgR2, GABAgR 1a-Gygismut plasmid DNA (8 png) GABABR2 plasmid DNA (8 pug)
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 Was 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

with geneticin (400 pg/ml) and zeocin (250 pg/ml). After 4 days, cells from single colonies
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agai nst the | og concentration of the positive
allosteric nodulator in the presence of which the
woreasnoesent was perforned. Generally, the poteOmyEWHS/000951
the conpounds of forrmula I ranges from EC50s bet ween
20 M 25 and 0.001 M Exanplggs of individual EC50
val ues: Conmpound EC50 1H i m dazol e-5-carboxylic acid,
4-1(3, 4-di chl orobenzoyl )am no]-2- 2.3 M
(met hyl t hi 0) - 1- (phenyl et hyl )-, ethyl ester
wert idollentetbaal te&rﬁfmdb@xﬂniwnlhﬁhtﬂ After 10 days, the cell clones were
2-(nmethylthio)-4-](
see%qqelﬁg %.%/Jﬂ?qk)s Frnl ,gg]wqf% ﬁg@fypr 16 @qyﬁ)ppfo(g@gb@y wegs tested for GABAg

s R R S AR 0080 b R TR AR RN sponse

wereR8M¥dted Add'duﬁbl@ﬁ@cpb)ese%dﬁ@rtﬁ@é‘éﬂsaﬁ 8- @emﬁtaté@mookeus'lxwen) and
-di net hyl et hyl 4-[(2, 3-di hydro- 1, 4- benzodi oxi n- 2-

repqzﬂbﬂngyﬂla:sicpsoiwd:r)lamaboﬂ'e- ZhnetOh@b«ysll line that gave the highest peak
yl - 1H- i mi dazol e- 5- car boxyl ate Effect of conpounds

resnofﬁlsq ’B’sfh?nﬁ&éﬁ’R M@y reRddadha prateat ¥HdY-on) 5 Col orect al
Di st ensi on (CRD) For CRD, a 3 cm pol yet hyl ene bal | oon

Mewﬁérgrflgrgcﬁ:wnﬁ ? p% é P@]Be‘?{ erg%%%gém 5] f}r;!zgrlr#?l?{llwg‘alaum in the
FLIFR balloon to the anus, during light i sofl urane

anaest he or ene bot Sca di navj

MeShERsH Of B Apisnen AR08 SE RPN B iy e
ﬂqu@chné@' it In%ﬁﬂate Padbh@ Lilaiﬂf—‘wﬁd %forﬁ‘i@d h§ Hés@ﬁﬁé@WCO\))vard et al.

het er lon(r), Becton cki nson AB

Ancwa@zopkﬁye ({ %2;9) |2ﬁ 0 324(23248 wathsomg ﬁnqd@ﬁm@n@] dl'ransfected CHO cells
we Sl ek af Dol Mo £ LEYERLA Sip GRS SEPEEabRa viove

1008/mll pragtllid andil 00 bgﬁnﬂrs&eﬁtbﬁla'bllnﬁgm tﬂgnﬁ&ﬁ@chh RO 460 ué/ﬁll
During the CRD procedure, e bal | oons were connec

genetcipr Baefy-SourhoNsTRis e thepexperiment Hm sl 335 Q@bcmll) were
BRI T8 AT o108 MLV PRy, pesc
UK)varsculsiesime dinaowithadt selhetlcml ergemnlea{ ¢edllrt:u£lmrb medinmabeds| aspirated
andgllr,p_ |SH ﬁrg %Lpoé @ﬁfn%?ﬁ uﬁlgn %1? lelulgluo 3, L\rlﬂ progenem an% 20 mM
Hepes in Nut Mix F-12 (Ham)) was added. After incubation for 1 hour at 37°Cina 5 %
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 150 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 uM
concentrations in HBSS containing 20 mM Hepes and 5% DMSO and added in a volume
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 pl 7.6 nM-150 uM) was added and

sampling continued every sixth second for additional 120 seconds.

GTPgS

[*>S]-GTPyS binding assays were performed at 30°C for 45min in membrane buffer
(100mM NaCl, 5mM, ImM EDTA, 50mM HEPES, pH 7.4) containing 0.025pg/pul of
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on a standard PC was used to control the barostat and
to performdata collection and 20 storage. The
waolc@beosson par adi gm gener at ed by the bar ost at PeE8E2005/000951
achi eved by generating pulse patterns on an anal og
out put channel. The CRD par gdi gns used consi sted on
repeat ed phasic distensions, 12 tines at 80 mmHg, wth
a pulse duration of 30 s at 5 mn intervals. 25
meRBERO PEASIn{(Brepied WRLLhR S8R HR&RYrib Lot NGitiRh81% bovine serum
quantitation of phasic changes in 1ntraballoon
albumizg$artyeacitlifree)g 1 @1 GDRt OOAMD THWnd @s33nRf ESSMETPYS (Amersham-

i | Lat ] during the i i c WD 2006/ 001750 o
PhapasiSERIER) 0o due! YOMmE Af JOONBFPRCHRE PASHEER dijegmined i
the EPASL&%MQM@G&E@? D02k WSE sBrEe gg ?%Cagfﬁig%% of GABA at

ssociated to t I st ensi on proce
conctraragibo betwean d ndvinad ddndHinathy plesehcass absrendf hé rddugred

ConSGEARE! BN TN S8 GRS B o Eospgtash duEte
(sogitil@' g@@%@@ kM M A21S0RMM NACESTHY 9) ?élﬁﬂfégﬁ)ty\;i?ﬁiﬁ RS hder

and afterwards subjected’to
vacfrunttnoigly Printed iFgltgyane s A fgldst ébenfiltars B allas (066% RE treated) using a

.separat e the.contraction-induc ressur changes ..,
MiGH SR el S R Py cHRCR ol B S SRR S s0°C, then
a phafidScttillakt Ja@Sh&tnadled ontb thb Eilted anliltBVbARUWEEDadRRY was

pressure generator and the pressure transducer further

deterAnegslcusing s 4 SP0Mprehesa Falugd W adlerbseintillatiow eennitsr.
abdom nal contractions of the animal. In addition, a
band- stop filtere at 49-51 Hz was used to renove |ine
frequency .interference. A custom zed conputer
sof tware (PharmLab off-line 4.0.1) was used to
Calgplatiops y t he phasi c changes of the ball oon pressure
signals. The average rectified value (ARV) of the
bal | oon pressure signals was calculated for the 30 s
GAPBey dasd-rbepoosecurves ip tHepeesehersardi abserae toff teist gompomdds were
the 15 duration of the | se (as a neasuyre of e
conb eyt Ly B 5 Pee e Bl PN pmee: Cinabyst/ L CJGD), where
C=EC§3hd @rdldpaFictgecond of each pul se were excl uded
since they reflect artefact signals produced by the
barostat during inflation and deflation of the ball oon

o P GO DR, B R B
agafseiie Mxtc cnde i thudioW MRtHep os BB allbsteric modulator in the presence of which

the measurement was performed.

Generally, the potency of the compounds of formula I ranges from ECsos between 20 uM

and 0.001 pM. Examples of individual ECsg 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

phenylbutyl)amino]-1-phenyl-, ethyl ester
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CRD in rats. A paradigmconsisting of 12 distensions

at 80 mmHg was used. The conpounds were adm ni stered
wa@roos/oaiose of 1 to 50 pnol/kg and VMR r esponseBCT/SEBRIN00951

25 conpared to the vehicle control. The conpounds were -

effective reducing the VMR tl CRD (at |east a 20%

i nhibition conpared to the vehicle used). WO

2006/ 001750 PCT/ SE2005/ 000951 72 d ains 1 A

1 lQﬂlﬂEﬁi n§l 41[{1Eclﬂ&‘6ﬁél@ioyf)%fﬂ5 B3-(metRyltRio)- R '3:5HMOI O

H Ra erein represents Cl- O
pheml-llafﬂm@aznbnirpar @9&1@10 al kynyl ; ~or C3- c1o cy“l oaI kyI

PR R R N AR R ¢ R Ak T
ylcﬁrbbﬁr?ﬂbéﬁmw]rziﬁﬁétmm p RS- O KYimi BRA0%a BlcRboRRROKY | i C

aci carboxylic acid ester carhoxylic acidlanmde

nitrile or one or two aryl or heteroaryl groups; aryl
or heteroaryl, each optionally and i ndependently
substituted by C1-Cl10 al kyl, C2-Cl10 al kenyl, C2-CIO
al kynyl, C3-Cl10 cycl oal kyl, Ci1-C10 al koxy, Ci-Ci10
thloalkoxy, han.en 15 hydroxy, mercapto, nitro,

Effe of cormpounds | mede Qrasks Si9R) d est er | ,
carboxyllc aC|d an1de nltrlle or one or two aryl or
heteroaryl groups; R2 represents Cl-C o al koxy or
Cl-d o _thioal koxy, each optionally and i ndependently

Cb@a%@##%&%@%ng3@§ C10 thi oal koxy, halogen hydroxy,

car box est
For BEEERS P Gty e uAB6h S iPionREtlpeaney ffadk PG was
insé1RJdah @Y Jibtaloddtl S, cnRBomaRE BSRYr$hdPallobR tHhK @xYs durmg light
optlonaIIK substltﬁted by C1-C10 thi oal koxy, C3-C10

lsof&u}r@m)makst ¢sikdiorgnenah blghScanyoawiayd B fwesiap). The catheter was fixed
I carb I| c acid ester
to tﬁe zPsg)é) hlectal 131 tape. At ame tlame an?ntravenous 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.

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, Mélndal, Sweden) was used to control the air inflation and
intraballoon pressure. A customized computer software (PharmLab on-line 4.0.1) running
on a standard PC was used to control the barostat and to perform data collection and
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.

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

intraballoon pressure during the distending pulses. Pressue oscillations during the isobaric
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carboxylic acid amde, nitrile or one or two aryl or
het eroaryl groups; WO 2006/ 001750 PCT/ SE2005/ 000951
wO 00001230 al kyl ; C2- C10 al kenyl; C2-Cl0 al kynpdT/SE2005/000951
C3-C10 cycl oal kyl, each optionally and independently
substituted by Cl-Cl10 al koxyy C1-C10 t hi oal koxy,
C3-d o cycl oal kyl, keto, hal ogen, hydroxy, nercapto,
carboxylic acid, carboxylic acid ester, carboxylic
acid amde, nitrile or one or two aryl or heteroaryl
inflghigupishe BitacglbnisrbaHeereredlactydbdomiamh noptle onetrdcyioanabsociated to the
i ndependept |y bst tuted by C 1-C 10 al kyl, C2-C 10
distgnyierhproce e tndh ghezpi PRI I, copsdered g v@ye %ssmayqnt ofthe @asgeromotor

resp?rclélgé) QVMRS:Iass%LQtetqu ?l?é o&gc hee P’éﬁﬁ? ?F glgc dorn%'l(%oxyl i

acid ester, carboxylic acid am de, nltrlle or one or
two aryl or heteroaryl groups; or am no, optionally
Darydradlectian andsdrpdysit ut ed with Cl1- C10 al kyl, C2-Cl10

Thilufed h#@%@:%%@%ﬁ%@léﬂé'%? Ve 2 Bhigia
ﬁlté?'ln?yﬁml ks fd? a@é%a b S%Qte {h¥ %L%@X%iq@%gypressure

|ona and i ndepen ent stitute

chaﬁgéstﬁqm t}@%‘l(ﬁﬂ. Qaryingcpregiteydenefaled®hOtht Bh@adak @Xpésistance in the
hal ogen, hydroxy, nercapto, carboxylic acid,

alrftoa‘f %&mn e PEesaE @ereraior and e ipesey e dransdugerainthier, enhanced the

het
prefiple i g FCec ol SRt “Gor R i Rich. ¥ bana-
stopsﬂrféi% lat 496 0 HoWw £shrs€d ﬁh{&‘% lm@%"e%l& Y%{t&?&lﬁkoe %u%gnzed
al kynyl, C3-C10 cycl oal kyl, al koxy, CI1-
coniphitey abfrwane, (Phahdgbroff-liy 4003 was ueedctapuentifiyithe phasiceihanges of
carboxylic acid, carboxylic acid ester carboxyllc

the Baliepn pagsses, sigasy il Ne avsagsectiicd e AR VI theballosr pyessure
mgrgi'i all(gulq)at%]ﬁ)r e 3 psaﬁ%lo%fl?e%r ¥}lle‘ L@éneg(%@/e 1hen§c|:ti(x>ftgi?%(gﬂor the
durﬁidi’ﬁ(f&l)e }StﬂbéS(tals b hRGureYof the VIV toﬁlst%s‘iéh) L Whe pEeatifg ﬁulses

of 1H i m dazol e-5-carboxylic acid,
analysisatbefiystand dasy secondohedch Eutsmekwb)tcﬂudc)i-smceﬂfcylreﬂaﬁ artefact
| . ,
mgr@?spge@qgg%?&t%@ﬂé&ﬁt% ﬁlrg t@}/x | glggéz},fgqn qf the l}sﬁﬂoon and do not
ong‘?ﬁa&@frcnﬁﬁé"ﬁhl lflazol e- 5-carboxylic acid,

oro enzoyl ) am no] - 1- ( 2- furanylnethyl)

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 pmol/kg and VMR responses to CRD
compared to the vehicle control. The compounds were effective reducing the VMR to CRD

(at least a 20% inhibition compared to the vehicle used).
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2-(methylthio)-, ethyl ester; W 2006/ 001750

PCT/ SE2005/ 000951 74 1H i m dazol e-5-carboxylic acid,
wd2(oanet7yd am no) - 1- (2-furanyl met hyl ) - 2- (et hybP¢h8E2005/000951

ethyl ester; 1Him dazol e-5-carboxylic acid,

4- (acetyl am no)-2-(nethylthim)-1-(2- thienylnethyl)-

ethyl ester; 5 1H i m dazol e-5-carboxylic acid,

2- (nethylthio)-4-[[(5-nitro-2- furanyl)c ar bonyl ]
Clafd No] - -(2 -thienylmethyl)-, ethyl ester;
TIFFim dazole 5-carboxylic acid, 4 [[4-(1,1

- di met hyl et hyl ) benzoyl ] am no] -1-(2-

nmet hoxyphenyl ) -2-(net hylthi o)-, ethyl ester;
1. AlEbrhgéLQﬂzdﬁtl?e gen Al Rgythd £ acid,

4-di chl orobenzoyl ) am no] - 1- [4 (1- 10

nethylethyl)phenyl] 2-(methylthio)-, ethyl ester;

1H i m dazol e- 5- car boxylic acid,

1-[4-(1- et hyl et hyl) phenyl ] - 4- [(2 met hyl -1 -

oxopropyl ) am no] - 2- (et hyl t |o) et hyl ester;
1H i m dazol e- 5- carbox |c agid,
1-[ 2-thi enyl net hyl ] - 4 -acetyl)anino]-z-

(et hyl thio)-, ethyl este

,1H—in1dazo|e-5 car boxylic , o
1-[ 2-t hi enyl net hyl ] - 40 ichldﬂﬁ4€cetyl)anino]-2-
(methylthio)-, ethyl estégs ard R*

1H i m dazol e- 5 car boxyl i c "aci d,

1-[ 2- met hoxyphenyl ] -4-[(tri Wloro acetyl)an1no]

2-(nmethylthio)-, ethyl este 20 2. A conpound
wheremor ding to claim1l, wherein R2 represents Cl-Clo

al koxy, optionally and independently substituted by

A - C10 thi oal koxy, hal ogen, hydroxy, mercapto,

R' fefInty 0, CC o Ayl C.Caf PRyl cczael,odau%%yﬁror CAER¥YYlohIkyl, each

acid amde, niftrile or oné or two aryl’ or hetefoary

optidhAWPEnd laae&ndaatmgmdwmtdidmk&@ @3act NegelodRer ), 1T
R2 represents Cl-C5 al koxy, optionally an

thidalide p ciategen| lyydsoths hicretpes] chnpoSHlidCdd, tcbﬂb@ﬁi/lk(m@yd ester, carboxylic

@alo en, h ydr oxy, nercapto carboxylic acid,
act

i IE OB eReIoROY! Qfé’ietf-‘é%m EOWRS d anide, nitrile
arylOr h%?e?oz%'l tea\ll\% t%nal?y an 1n erp%%dé/ntly S%{)Stltlﬁ)ted by C1-Cyg alkyl, Co—Cyo
alkenyl, C,—C,p alkynyl, C3—C cycloalkyl, C1-Cg alkoxy, C;-Cj¢ 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,-Cyo alkoxy or C;-Cjo thioalkoxy, each optionally and independently
substituted by C;-Cjq thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic

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

R’ represents C,-Co alkoxy, optionally substituted by C1-Cjg thioalkoxy, C3—Ciq

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

carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups;
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WD 2006/ 001750 PCT/ SE2005/ 000951 75 4. A conpound
according to claim1l, wherein R2 represents Cl-Clo

wo ioeabkkexy, optionally and independently subetT/$E20eTI000951
by C 1-C 10 thioal koxy, hal ogen, hydroxy, nercapto,
carboxylic acid, carboxylic-acid ester, carboxylic
acid amde, nitrile or one or two aryl or heteroaryl
groups 5 5. A conpound accor di ng to claim4, wherein

Cl- o Al fglé ofjtlkgl @mggéyéglx &:1 Ow !)Alh(l @zﬂ:ﬂ optionally and

i ndepen su stltute

md&ﬁ:ln@&ﬁﬁh suBW&ﬁféﬁY)y AEC CARkOxy, (Gt qum()lalk%xﬁc%gg CIO cyclqa}kgl keto,

carboxylic acid éster, carboxylic acid am
hal®genPhireXy, trﬂ\@c:gﬁ(y |ca1‘b"oxyl|ik€z§<ﬁ<ﬂ QafiokyBE 8P Ssterl GarBoxyic acid amide,
conmpound according to any one of clainms 1- 5, wherein
nitrgle Ofélﬁﬁ’@fs‘@&ﬁ)t%yml@ﬁr%ﬁrkl)am@s C3-C7 cycl oal kyl, each
opt.i onal and i ndependently substituted by Cl-
aryhy ¢W>Ee;r0arzz:éﬁ@i@%%ﬁ@éﬁlq@mdemyéw&wub@w%w|G1cCmuﬂyl Co—Cio
carboxylic acid 15 ester, carboxylic acid am de,
alkenyl,rGC4-€ 1 calkyonyd, Gor-¢ho ccylcldaéwé,maﬁy(b alljoxyu e - @roythionatkoxy, halogen,
heteroaryl, each optionally and independently
hydseitys mereApé) NEYR, dSitOCCﬁlr‘leIC acidp caThoxydiclagigygster Garkmrylic acid
YA oY I al. koxy, Cl1-C7
am@h’ik%ig 8&{’/&3 arfvggg%l%qlh %} aéﬁggr&yrﬁesf %):J;pt o, nitro, keto,
aminay dip:noyxb]ly: n@ao-dor dtmbbﬁm;ddl witlaCi-€, ek er C,-Cag dkenylli €,-C o alkynyl
{; almgfy nitrile or one or two aryl or heteroaryl
°r‘g’r Qo AN conmpound according to claim6, wherein
represents CL-C4 al kyl; optionally and
|ndependently substltuted by one aryl or heteroaryl
R* tapoaspats C8-C i abioylipfnfieh adkenyt; dinGd adkyayy; erfélo@tkoacb'amrﬁa—cm
1-7, wherein R3 represents Cl1-C7 al koxy
cyclgalliybrearh ptignally aoé peapendently glb@@mitetdlhye@n §yo adkoxn.85—Cio
t hi oal koxy, keto, C3-Cl0 cycl oal kyl, hal ogen,
cychoatkyd 1 -Cig thicedt axy, ha o gamy hydroxﬁahdpapt@,rdaﬂ)oyyli@acﬁd,i adrboxylic
ester, carboxylic acid amde, nitrile or one or two
acighesper, @arbmlwragairmldgrmm@or @ne ok twornd on Hetarweor grovpst o
any one of clains 1-7, wherein R3 represents CI-ClO

awlawéwtefoarzb eggh qpronaliand ndercadeantly sabstywigd by 611-Cayatind, C:—Cio

cycl oal kyl, each optionally and independently
alkenyl, C,—Cjo alkynyl, C3—C cycloalkyl, C1-C alkoxy, C;-Cg thioalkoxy, halogen,

hydroxy, mercapto, nitro, keto, carboxylic acid, carboxylic acid ester, carboxylic acid
amide, nitrile or one or two aryl or heteroaryl groups;

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:
e 1H-imidazole-5-carboxylic acid, 4-(acetylamino)-1-mefhyl-2-(methylthio)—, ethyl
ester;
e 1H-imidazole-5-carboxylic acid, 4-(acetylamino)-2-(methylthio)-1-phenyl-, ethyl
ester;
e 1H-imidazole-5-carboxylic acid, 4-[(4-chlorobenzoyl)amino]-1-(2-furanylmethyl)-
2-(methylthio)-, ethyl ester;
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WD 2006/ 001750 PCT/ SE2005/ 000951 76 substituted by

Cl- C10 al koxy, C1-C10 thioal koxy, C3-Cl10 cycl oal kyl,
whedos/001780 ogen, hydroxy, nercapto, carboxyl i cPE/B8E2005/000951

carboxylic acid ester, carboxylic acid amde, nitrite

or one or two aryl or hetergaryl groups; 5 10. A

conpound according claim9, wherein R3 represents

Cl-d o alkyl; optionally and independently

Rt s R e T Sl e e

car(g@@wlth%)acaﬂgyl eqdfboxylic acid ester, carboxylic
acid aride, nitrite or one or two aryI or heteroaryl

gr olfpémidnoole B-catbaxyhio eaiddl4-decstrlatning) ety - lof2-

R4 represents Cl-C7 al kyl, C2-C7
al Etbﬁwl%negy"lbmﬁyﬁvﬂe& or C3-C7 cycl oal kyl, each
opt i ndldayorrRdcdrhsismie raeﬁnizl(met@ul@ﬁl)mt selrbyy. C1- C7
al koxy, C1-C7 thioal koxy, hal ot% roxy, mercapto,

car@ml)p@bom]@nn@h}%ﬂww&ma yh- ,@ﬁtyér:stemar boxyl | c

t t het
3 R3-SR b4 or R By BT Bt - -
cl ahsmodypHeny W2emRIY1fRMb)!, @By saat s aryl or

heteroaryl, each optionally and independently
sublt-iimidagelefycapoxslioagidk [ (2, dictilorgbear kdypino]- CM-G10

al k 10 al koxy, Ci-C10
t hl%g%{‘%reth%pﬁ rfyogygm%ﬁ’ygy@;’(yQ%ynesgecrapt 0, ynl tro, keto,
ear mxmidaﬁolecs shrb&alio Ay l-@4-@Pin€i:tl%ﬂétﬁ§fl)p}ﬁ§§li}ﬂlxl§(tJn‘i‘ethyl 1-

acid amde, nitrite 20 or one or tw aryl
hetwmwl)a@prm]ﬁs(mef@ylthm)ocﬁ%d&ﬁt@r,of t he for rrul a l
?ﬁfl%rfn%égz %?lg ag% }1’0 a\Ma fi%l S’er‘f’y Iln%ﬁltyﬁd E(cl?loro -acetyl)amino]-2-

4- [((rrﬂetl@)hih@if)o,twmaytbﬁ,am no] 2- (et hyl thio)-1- 25

phenyl -, ethyl ester 1Him dazol e-5-carboxylic acid,

2. Chvienapemsbynianiol T apeiimgioHirbjOEhlosmengyDaminol-2-
t@ﬁ%‘?@memeg&ld%ﬁ?l e-5-carboxylic acid,

benzoyl ) am noj - 2- (net hyl t hi o) 1-

@2 LAriaakeRtNydrhoxylietabidl 1-§3-hedth APpRE B PP dri&Roro-acetyl 0
PCT/ SE2005/ 000951 y77 * W tyDaminol-
2-(methylthio)-, ethyl ester.

2. A compound according to claim 1; wherein R? represents C;-Co alkoxy, optionally and
independently substituted by C-Cjq thioalkoxy, halogen, hydroxy, mercapto, carboxylic
acid, carboxylic acid ester, carboxylic acid amide, nitrile or one or two aryl or heteroaryl

groups.

3. A compound according to claim 2, wherein R? represents C,-Cs alkoxy, optionally and
independently substituted by C1-C) g thioalkoxy, halogen, hydroxy, mercapto, carboxylic
acid, carboxylic acid ester, carboxylic acid amide, nitrile or one or two ary! or heteroaryl

groups.
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1H i m dazol e- 5-car boxylic acid,
4-[ (4- br onobenzoyl ) am no] -2-(nethylthio)-1-

w@ pivenyi7set hyl ) -, ethyl ester PCT/SE2005/000951
1H i m dazol e- 5- car boxylic acid,
4-[ (4-chl orobenzoyl ) am no] - 25 (rret hyl t hi o) 1-(2-
thienylmethyl)-, ethyl ester 5
1Hi m dazol e- 5- car boxylic acid,
2- (et hyl t hi o) -4-[(1-oxo-2- phenylbutyl)anlno] 1-

4, A(Cﬂiﬁpt}(hﬂ&tbtt}tﬂi)ng to efaimgl1, @ﬁérel’nR represents C;-C o thioalkoxy, optionally
1H i m dazol e- 5- car bo@‘ﬂl c acid

and4n<ﬂe(p&n<éqwla;rséb%ﬁtzt@9 by &irio]tbipalkasy.Hiplagsnd)ydioxy, mercapto,
cortgRy ke P S AP BRI aroRey e a5id apmidps B GE PBRAE YA 91 o

] s4c (methylthio)- 1- 10 (2-thienyl nmethyl)-
hetég%rgﬁrggﬁsér 1H i m dazol e- 5- car boxyl i c acid,
4-[ (4- met hoxybenzoyl ) am no] -2-(nethylthio)-1-
phenyl -, ethyl ester 1H-im dazol e-5- carboxgllc aci d,
5. Mcqr{mm{n@ aazcmlwettﬁylagﬂHyw}larénlzlsyrepaﬁmféplzcst 10alkoxy, optionally

and E@e&a@%&aﬁg%}ﬂi%n&tgﬁl Eg ¢ )} ’@lg%'olﬂgox;‘? tHayd gefi S'ﬁy%rox]y mercapto,

carlfbxk'flé” aé‘iddéa@lsﬁ)@/h@ heinZawt, eamorPlic #cid ARIAYY hinfledk oﬁé or two aryl or
(phenyl nethyl y-, ethyl ‘ester

hetelbkryhgrdalzsal e-5-car boxylic acid,
4-1 (3, 4-di chl-or obenzoyl ) am no] - 2- (net hyl t hi 0) - 1-
(phenyl net hyl ) - ethyl ester

° Altﬁ“““ﬂf‘%%‘%@ﬁ? s U O S P outy1 ) -2 20

(met hyl thio)-, et hyI ester 1H i m dazol e-5-carboxylic
,acid, 4-1(3, 4 d| chl orobenzoyl ) am noj - 1- ( 3-
mtenwtwu»;@)all@d(qw&#@ leqa)kyl e@@myptl@@ilﬁ rand independently

sub e Tk aRoR P PR e olR ey iy psigoarboryic acd
ester ]cagtnﬁgﬂé’ LERGLRtAe, nlmﬁet (ﬂ%lne %@Il gf hé®roaryl group;

azol e-5-carboxylic a
ary]2>r(tmdrdw$ll, baah)opdioh41ly- mdan&ppthlyksubgitbmdrbp @);-Qy alkyl, C-C,
ethyl ester 1H im dazol e-5-carboxylic acid,

h
alkepyy, dﬁbm@ﬂz@m@mm@wb Crke H&i?’ﬂh CoCatigplnybelogen

et hyl esLe rlHi carbox
o0t B b L0055 SR st b e
amil® mitril€bhdle @%WB'aryl or heteroaryl groups. -

7. A compound according to claim 6, wherein R' represents C,—C; alkyl, optionally and

independently substituted by one aryl or heteroaryl groups.

8. A compound according to any one of claims 1-7, wherein R’ represénts Ci-C; alkoxy,
optionally and independently substituted by C1-C thioalkoxy, keto, C;3-C)o cycloalkyl,
halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester, carboxylic acid amide,

nitrile or one or two aryl or heteroaryl groups.

9. A compound according to any one of claims 1-7, wherein R® represents C;—Co alkyl;

C2—Cyo alkenyl; Co—C,o alkynyl; or C3—C)o cycloalkyl, each optionally and independently
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30 1H i m dazol e-5-carboxylic acid,
4-[ (4-chl or obenzoyl ) am no] - 1- ( 2-
woredooxyphenyl ) - 2- (net hyl thi o) -, ethyl ester V¥XT/SE2005/000951
2006/ 001750 PCT/ SE2005/ 000951 78
1H i m dazol e- 5- carboxyl i c agjid,
4-[ (4-chl or obenzoyl )am no] - 1-[ 4- ( 1-
nmet hyl et hyl ) phenyl ]-2-(nmethyl thio)-, ethyl ester
tert-butyl
subdkithied bl |G4eC padkaoy IOy abjgrtbioa ok yeC Y ¢ dlictialidA Meer) Wklogth,
i m dazol e-5- carboxylate 5 2-nethoxy- 1 -nethylethyl
hydgoxy; merdaptor earbordipl Acahicarbpxdic(aved espent edrbyxylic phieraptide, nitrile or
1H-i m dazol| e- 5- car boxyl ate cycl opentyl
ODCzP-f[“(’Q?B/ﬁPB YBCADOPII R no] - 2- (met hyl t hi 0) - 1- phenyl - 1H
i m dazol e-5- carboxylate tert-butyl
4-[ (et hoxyacet yl ) am no] - 2- (net hyl t hi 0) - 1- phenyl - 1H-i m
10. iAdeonng orn8 accoddiagichaine @), ahereid ROpapp@ights C—C g alkyl; optionally and
. 4-[&$-chlorobenzoyl)anino]-2-(neth%%%hio)-l- heny| -1
ind¢pepdgndly sybgitated by Gy o Akexy, &1L 19it ]k%}b_r%p&lo cycloalkyl, keto,

A SRS MRSk B LA SRR DA amie,
nitrfle b GrecdH @b APARE B} HB31NRBuR; (et hy! thi o) - 1- phenyl - 1HH

i m dazol e-5-car boxyl at'e = 1, 1- di net hyl pent yl

4-[ (4-chl orobenzoyl )ani no] - 2- (net hyl t hi 0) - 1- phenyl -

| H inidazole:5-carbox¥%§1?,ltetrah dr of ug an- 3-yl
11 A gompoiptl 3eoBdiRg &) pyapRerd|clame deklsyihersinR" 1enpesanty (Cit¢p alkyl,

Cz——gg %eh{ghggég—![@ia%&%Pﬁ(;%/—@thc?floalkyl, each optionally and independently

subéithied be ¥ oC o bikozp)( ) @HiHicdIkaky( Hlopst, hhddky, Imepiigoydarboxylic
H i m dazol e- 5-carboxyl ate 1, 1-di nethyl -2- oxopr opyl

acid} cprbaxylid asibesterz earbyramhicaoid-nidemmtitif¢ othons)or twp eyl p hetgroaryl
H i m dazol e-5 -carboxylate 25 1-(met hoxymnet hyl) propyl

ETOUPS (4- chl or obenzoyl ) ani no] - 2- (et hyl t hi o) - 1- phenyl -

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

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-
phenyl-, ethyl ester -

e 1H-imidazole-5-carboxylic acid, 4-[(4-chlorobenzoyl)amino]-2-(methylthio)-1-
phenyl-, ethyl ester

e 1H-imidazole-5-carboxylic acid, 4-[(3,4-dichlorobenzoyl)amino]-2-(methylthio)-1-
(2-thienylmethyl)-, ethyl ester
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1H i m dazol e- 5-carboxyl ate 2-nethoxy- 1, 1
-di mret hyl et hyl 4-[(2, 3-di hydro- 1, 4-benzodi oxi n- 2-

W@ k@anony| ) am no] - 2- net hoxy- | - phenyl - PCT/SE2005/000951

1H i m dazol e- 5-carboxyl ate 2-nmethoxy- 1, 1

-di met hyl et hyl 4-{[(3-chl orgphenoxy) acetyl ] am no)

- 2-met hoxy-1- 30 phenyl - 1H i m dazol e- 5- car boxyl ate WO
2006/ 001750 PCT/ SE2005/000951 79 2 -nmethoxy- 1, 1

- di net hyl et hyl 4-](4-chl .

+ o RIS R e o b Bbiegi-¢ auethylthio)-1-
2- r(?ﬁ lﬁietili?]l}—', dinyetdid et hyl .

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

» heifrimitibizolerSearmixelis acdy bHMdydhddreberzogBamiho - r(pethydthof)-1-(2-

forpul a | I\ NON R3IHR4A (~) 10 wherein
R1 tB%Bﬁg?é’?@ﬁ)s" %ﬂ(ﬁs@ral kyl; C2-Cl O al kenyl; C2-Cio

. | ! . &3= . ] ] " _ i . 1.
@l kynyhida®8le @C&%&?ﬁyﬁélg,ai g%/‘lktgﬁf%%zya[l?lggi(i/l’@%gg)i(}éﬁg@l)ammo] 1

i ndependent |y substituted
cydbberykmethy 3 eyDestethi oal koxy, hal ogen, hydroxy,

ner to, carboxylic acid arboxylic acid ter )

o SRS GEi S P AR e s G e tyhio) 1
or (BRiSARahYD)- QliQuBder aryl or heteroaryl, each

optional 'y and i ndependently substituted by Cl-C10

al KyH-imid2z@lg G -caghkgyhy hcid G (@10ethbkybeproyl BB B1]E2-(methylthio)-1-
cycloal kyl , Cl-Cl0 al koxy, Cl-C10 thioal koxy, hal ogen,
hyo(?ﬁsﬁfi?_%mee\ﬂ??é)ﬁt%tgylrﬁsrefo, keto, carboxylic acid,

car PRxHldasolaBL hriSsdyBE acia;':uJp@xmhﬂhaxy&hgoylﬁagﬂg%z-&h&mymo)-1-
or

one or two aryl "or heteroaryl groups;
r ephesdntathytester o al koxy or Cl-d o thioal koxy, each

opt fﬁ-?n%léa%olg-%qc;rgoq% 1 leﬁ,n Ji-'[[%-( 1,1-dimethylethyl)benzoyl]amino]-2-
(methylthio)-1-(phenylmethyl)-, ethyl ester

e 1H-imidazole-5-carboxylic acid, 4-[(3,4-dichlorobenzoyl)amino]-2-(methylthio)-1-
(phenylmethyl)-, ethyl ester ‘

e 1H-imidazole-5-carboxylic acid, 4-[(3,4-dichlorobenzoyl)amino]-2-(methylthio)-1-
(phenylmethyl)-, ethyl ester '

e 1H-imidazole-5-carboxylic acid, 4-[(4-chlorobenzoyl)amino]-1-(3-methylbutyl)-2-
(methylthio)-, ethyl ester

e 1H-imidazole-5-carboxylic acid, 4-[(3,4-dichlorobenzoyl)amino]-1-(3-
methylbutyl)-2-(methylthio)-, ethyl ester

¢ 1H-imidazole-5-carboxylic acid, 2-(methylthio)-4-[(1-ox0-2-
phenoxypropyl)amino]-1-(phenylmethyl)-, ethyl ester

¢ 1H-imidazole-5-carboxylic acid, 2-(methylthio)-4-[(1-ox0-2-phenylbutyl)amino]-1-
phenyl-, ethyl ester

e 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
e 1H-imidazole-5-carboxylic acid, 4-[(4-chlorobenzoyl)amino]-1-(2-

methoxyphenyl)-2-(methylthio)-, ethyl ester
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substituted by C 1-C 10 thi oal koxy, hal ogen, hydroxy,
nmer capt o, carboxylic acid, carboxylic acid ester,

w@aooeonyse c acid amide, nitrite or one or two PCYRENS/000951

het eroaryl groups; WO 2006/ 001750 PCT/ SE2005/ 000951

80 R3 represents Cl-Cl0 al kagy, optionally substituted
by C1-C10 thioal koxy, C3-Cl cycl oal kyl, keto,

hal ogen, hydroxy, nercapto, carboxylic acid,
carboxylic acid ester, carboxylic acid amde, nitrile

or HemNazdles- @&tydxym abidi @ @a¢hidrobédepDamfnb]-CQ-@l kyl ;
C2- C10 al kenK -Clo al k{) yl; or C3-Cl0 cycl oal kyl
eaclhetbplemmlﬂa ¢13b’1]a ethylthiggpethybestdry substituted by

%t’g}’ “ﬁ%ll o@%rﬂ“g%&pg%&}' tajl}“‘rljr'%i,l‘!r %é{?}hngaﬁgﬁgywqy&q%p%tdazole 5-

carbpshiage aci d ester, carboxylic acid amde, nitrile
or one or two aryl or heteroaryl groups; aryl or

RetBmedioxl1-aathipletpil Mq(lﬁa-bhlwr(ﬂi@dzdym)iﬁmﬁf]dB(’iﬁéthylthlo) l-phenyl-
substituted by Cl1-Cl10 al kyl, C2-Cl10 al kenyl, C2-C 10
al kiffmidaggeS-aapbeyddtdval kyl , Cl1- C10 al koxy, 01 C10

ot SEloERIKL y Pr B pan SR ise] e R e Primidazole.s-

carigoklylage aci d amde, nitrile or one or two aryl or
het eroafyl groups; or am no, optionally nono- or

di satidiuity] 4t Eohethiok @i @iinadt de(theth@dhi6)- b-pabikydiiyd-imidazole-5-
C2-C10 alkynyl or C3-Clo cycloal kyl; 15 R represents .
01 e1rxylag ;. co- c 10 aI kenyl ; C2-Cl O al kynyl; Cl-Cl10

oL ot (it et AR m RSP LBORL Bt 5
cthﬂﬁk&uhe Cl1- cno thloalkoxy, hal ogen, hydroxy,

mer capt o, carboxylic acid, carboxylic acid ester,
e arzab»xlymtbylamml #af{dlehlonebenzoly BaminodRe(nmthylthio)al- ylhentyt-lH—

het.er. aryl or heteroaryl, each optionall
andlﬂlﬁ?ﬂfef?e%g%fﬁf’fﬁaa@ubgtutut ed by o) o al kyl , e

0

§| klg%ﬁmgﬁn&%nt i Oaﬂ(lﬁbg%kobﬁg ag:)éa%flﬁé/] éthgllthlo)cil phd1-14-

meriafA@izole-Hrcirboxylket o, car boxylic acid car boxylic
acid ester, carbqﬁéllc acid am de, nitrile or one or

fwols &dynetbylph@vbfi rehlorgbenzpxl)aminer-di(megwdthionl -phieryl-14-

al ken Kk nd cycl oal kyl may i ndependently have
oneé™® azo '#' Xr§§ﬁ}%ﬁ atom(s) substituted by 0, Nor S

85 tE@4hydsstutan-3-Pes- Rnychlo}gbe&oﬁmaapﬁl (R EQItHIoNT -FH3Hy1- 1 H-

one of "clainms 1-13 for use as p03|t|ve allosteric

GABafdazole-5-carboxylate

e 2-methoxy-1,1-dimethylethyl 4-[(4-chlorobenzoyl)amino]-2-(methylthio)-1-
phenyl-1H-imidazole-5-carboxylate

e 1,1-dimethyl-2-oxopropyl 4-[(4-chlorobenzoyl)amino]-2-(methylthio)-1-phenyl-
1 H-imidazole-5-carboxylate

e 1-(methoxymethyl)propy! 4-[(4-chlorobenzoyl)amino]-2-(methylthio)-1-phenyl-
1 H-imidazole-5-carboxylate

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

e 2-methoxy-1,1-dimethylethyl 4- {[(3-chlorophenoxy)acetyl]amino}-2-methoxy-1-
phenyl-1H-imidazole-5-carboxylate
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receptor nodul ator. WO 2006/ 001750 PCT/ SE2005/ 000951

81 16. A pharnmaceutical conposition conprising a
w@oospoortso accordi ng to any one of clains 1-13PEESEN05/000951

active ingredient and a pharmaceutically acceptable

carrier or diluent. s 17. Usg according to claim 14 or

15 of a conpound of fornmula I, optionally in

conmbi nation with a GABAB receptor agonist, for the

manuf acture of a nedicanment for the treatnent of

@as2-heasaphgpdahethglethyk 4 didsens@béiFoRPrminbd-2-ts@oxy-1-phenyl-

according to claim 14 or 15 of a conpound of fornmula

|, Vi ioptazelsal-tarbexylatenbi nati on with a GABAB recept or

agoni s faor, the nyf re.of. a, nedi.cane for, the
300 st bt A PR E T EaRbieneemy R Ao e
15 fond-LAMRANDE clbihd | optionally in
conbi nation wth a GABAB receptor agonist, for the
manufacture of a 15 nedicanent for the inhibition of
transi ent | ower esophageal sphincter rel axations

14. (A cpmpeynd offorrayla Iaccording to claim 14 or 15 of a
compound of forrmula I, optionally in conbination with
a GABAB receptor agonist, for the manufacture of a 20
medi canent for the treatnment of a functional

gastroi ntestinal disorder. . Use according to claim
20, wherein said functionaljgastrointestinal disorder
is functional dyspepﬁn& 22. Use according to

claim14 or 15 of a conp
in conbination with a GAB
manuf acture of a rred'g) a r #he treatnent of
irritable bowel syndrone (IBS)H 23. 4Use according to
claim22, wherein said IB®is consti pation predom nant
| BS. WD 2006/ 001750 PCT/ SE2005/ 000951 82 24. Use
according to claim22, wherdi)n said IBS is diarrhea
redom nant IBS. 25. Use according to claim?22,

Brein said IBSis alternating bowel nmovenment 5
predom nant | BS. ‘

nd Bf formula I, optionally
ecept®@r agoni st, for the

nt

wh

R’ represents C;—Cp alkyl; Co—Cio aikenyl; C,—C,p alkynyl; or Cs—Cjo.cycloalkyl, each
optionally and independently substituted by C1-Cjg alkoxy, Cs—Cjo cycloalkyl, C1-Cjg

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;-C;g alkyl, Co—Cjo

alkenyl, C,—C,g alkynyl, Cs—C, cycloalkyl, C;-Cig alkoxy, C1-Cjq 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;-C)g alkoxy or C;-Co thioalkoxy, each optionally and independently
substituted by C1-Cj¢ thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic

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



10

15

.20

25

26. A nethod for the treatnent of gastroesophageal

reflux disease (GERD), whereby a pharnmaceutically and
w@bawmered ogi cal |y effective amount of a conpor@mSE{005/000951

formula | according to claim114, optionally in

combi nation with a GABAB reggptor agonist, is 10

adm nistered to a subject in need of such treatnent.

27. A nmethod for the prevention of reflux, whereby a
; pharmaceutjcal ly and r@ﬁ)lt;ar macol ogi cal ly effective

R® RIS Gf-Cao Ak GRGonsKy SEpsiariad by S ceiodhioalkony.oam

14 ptionally.in conbi nation with a .GABAB recept,or
eyelgfi &Bto. RelPgenioR GrtrortioLaaig be foifFaraed RE R dgpter,
carbOGlc REGYURIAAE, Arile??-oné oF B O] bOReté Byl ?ﬁhpé,t ion of

transi ent | ower esophageal sphincter rfelaxations
Ci—CroLaieRs §-Gh alkenyl; @x-¥harbmnduer €allycyehenlkyl, each optionally and
~ _pharmacol ogi cal |y effective amount of a conpound of
indgpgneantly subsiiteted By §g-C 1o adkanynC14;108poplsasy. |Ga—¢ cycloalkyl, keto,

combi nation with a GABAB 20 receptor agonist, is.. . .
haloggps hyidspxes B1pr¢agton cabiprdictacidy Cﬁr@@aﬂtﬁ a%%eqﬁéri trrbiic ghid amide,
nitrdSor &e_r@tt&‘ze‘i_rﬁ%;} hEt'%?oahgg?édﬁ%m of a functional

gastroi ntesti'nal disor , whereby a pharmaceutically

arym%eféhﬁhrr?lgezf&h%heﬁ\;hl YarRfih @plehdetigiabiHuted bR CqRAMBE, C,—Ci,

of formu according to claim 14, optionally in
i nat i Vi or FSte. 1.6
A N L e T B

hydafky, Metdaped, a0 k&b NGr dkyht atil) &Pbo4ieh6ldsRRIdrboxylic acid
functional gasfrointestinal disordér is functional

amidg, Spieils PmeneWD TR0 06/l 00 1 TEEapC R GER085/ 000951 83 31. A

SRR GRS LR, 2L R oy

or RL@ palkgi;cal |y effective amount of a conpound of
formula | according to claim14, optionally in
conbi nation with a GABAB receptor agonist, is

R Al S By, GG Ay B e BB -

cyp%?{}?hiegé{ %ﬁﬂm@flﬁ g@ﬁgndérﬁgf s&b%ﬁuﬁ%@ﬂ g(ﬁ]&l% ,'@Igéé“s‘%

m 31 ereih sard 1BS | arrhea’pre nant
ot LR R bl B o
acid ester, carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups;
ary!l or heteroaryl, each optionally and independently substituted by C;-Cyq alkyl, Co~C;y
alkenyl, Co—Cp alkynyl, C3—Cio cycloélkyl, C1-Cyg alkoxy, C1-Cjq thioalkoxy, halogen,
hydroxy, mercapto, nitro, keto, carboxylic acid, carboxylic acid ester, carboxylic acid

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

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

for use in therapy.

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

receptor modulator.
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35. A process for the preparation of a conpound of
formula | according to claiml1l, whereby internediate

W@ bodp/0d556 S NN R --NH (1V) is prepared fream/SE2005/000951
di met hyl cyanodi t hi oi m docar bonate and internedi ate
(111) RZN-N R1--N20 H (! I') is prepared by
substitution of the thionet hoxy group in internediate
(1'V) by the corresponding G -C7 al koxy group; and
am noi mi dazoles (I1) are prepared from internedi ates
(111) or (1'V) by heating the reagents under basic
conditions wth an al pha 25 hal o carbonyl conpound and

16. af\ PAMIRASEWH (@R S NROSHION CopRTising A cmmd@pmdmgmo any one of claims

CT/ SE 005/000951 84 . HZ i s

L1580 A8 T SRR, 49 AR Dol st g B unt
Cl-Cl O al kyl; C2-C10 al kenyl; C2-C10 al kynyl; or
C3-C10 cycl oal kyl, each 5 opti onal Iy and

17.i Uskepeodigny toyclambist ort 15t efd doynpGhindCaOfoamiiady, C3- C10
cycl oal kyl , C1-C10 thloalkoxy, hal ogen, hydroxy,

OptW@ﬁ%me%wwawrh e GAd 4 re@%ntwms fagthg r@sm&cture of a

cid nit ryl or
e fEEBEAN e PSP S o Db P GERED el
and i ndependent I y subst ituted by Cl-C10 al kyl, C2-C10
18. 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

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 GABAGg receptor agonist, for the manufacture of a
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 GABAGp receptor agonist, for the manufacture of a

medicament for the treatment of a functional gastrointestinal disorder.

21. Use according to claim 20, wherein said functional gastrointestinal disorder is

functional dyspepsia.

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.
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al kenyl, C2-C 10 al kynyl, C3-C 10 cycloalkyl, C 1-C 10
al koxy, C 1-C 10 thi oal koxy, hal ogen, 10 hydroxy,
woreseapi7’s) nitro, keto, carboxylic acid, carborgi/8BE2005/000951
acid ester, carboxylic acid amde, nitrile or one or
two aryl or heteroaryl grougs, R2 represents Cl-Cl0
al koxy or C1-C10 thioal koxy, each optionally and
i ndependently substituted by C 1-C 10 t hi oal koxy,
hal ogen, hydroxy, nercapto, carboxylic acid,
carboxylic 1s acid ester, carboxylic acid am de,
nitrile or one or two aryl or heteroaryl groups,
24. Usp pecpsding teglam 62 avhassip saiddBiSop diarshes mépmmptelﬁﬁoy
C1- C10 t hi oal koxy, C3-Cl10 cycloal kyl, keto, hal ogen,
hydr oxy, nercapto, carboxylic acid, carboxylic acid
25.€Rk %Eeordl‘ﬁ@ OO 8, WEdréindFdABS i§ httérhﬁt%g{(’ﬁov@ ?no‘%mteﬁ‘p
aryl or heteroaryl groups; 20
preddriimayt IBSC2- Clo al kynyl ; or C3- ClO cycl oaI kyl , each
optionally and independently substituted by Cl-C10
al koxy, C1-C10 thioal koxy, C3-C10 cycl oal kyl, keto,

26. h%l %&%8? fc;]rytgg Pr é’tmenF(ng g%gar g?(h%gea é@u)&dlgeasa éGERRI),t\?/lﬁr%by a

haﬁha&ﬁﬁc:ﬂf 4 er&con 1&ﬂg%ff@&i\bé| anfiu BBa cobound of formula I
2006/ 001750 PCT/ SE2005/ 000951 85 aryl or heteroaryl,

accelalmg topsldimni, bytlmtly ilm depleinaleort Wyth sUbAB At ntceptobygonist, is
C10 aIKy% g g&%enyl -C10 al kynyl, C3-C10
ad‘%‘?@f%‘%ﬂ oy su st ’@ﬂ?e 2 tre@fin@io t hi oal koxy, hal ogen,
hydr oxy, nercapto, nitro, keto, carboxylic acid, .
~carboxylic acid ester, carboxylic acid am de, nitrile
27.0A meRod fortthe priyhtionrof hefled, dtieydby Grphdffiaceaficablyarnino,
optionally nmono- or disubstituted with CI-C o al kyl ,
phagpaculeeiegl kyeafiectivaopmeany of p kgmppundyef f@en@a Oaesprding |tck91arm 14,

optiggily’ W&@gf@aﬁ!ﬂ%ﬁ?@'ﬂ%@é@%ﬁsﬁm SooL afRifalee B Sect in

neegl&@%dh}::glg&‘éimgﬂ , Nor S 10 36. A conpound of fornmul a
(I'l) wherein

28. A method for the inhibition of transient lower esophageal sphincter relaxations

(TLESRs), whereby a pharmaceutically and pharmacologically effective amount of a

compound of formula I according to claim 14, optionally in combination with a GABAg

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

29. A method for the treatment of a functional gastrointestinal disorder, whereby a
pharmaceutically and pharmacologically effective amount of a compound of formula I
according to claim 14, optionally in combination with a GABAg receptor agonist, is

administered to a subject in need of such treatment.

30. Method according to claim 29, wherein said functional gastrointestinal disorder is

functional dyspepsia.



10

15

20

25

Rl represents Cl-Cl0 al kyl; C2-C o al kenyl; C2-C o

al kynyl; or C3-Cl0 cycl oal kyl, each 15 optionally and
wo nabepertsent | y substituted by C 1-C 10 al koxy, p@BSK2008£000951

cycloal kyl, C 1-C 10 thioal koxy, hal ogen, hydroxy,

mercapto, carboxylic acid, ggrboxylic acid ester, .

carboxylic acid amde, nitrile or one or two aryl or

het eroaryl groups; aryl or heteroaryl, each optionally

and i ndependently substituted by Cl1-Cl10 al kyl, C2-C10
31. A eyl forGRe treath@nbbkiyitible bodeCsykdréni€ (1BS), Kyﬁe,relf};vI aCl O

al koxy, CI-Cl O thioal koxy, hal ogen, 20 hydroxy,
phaﬁmacmpcaily andtnh@mac@tqglcaﬂarelﬁqu amet df a cempang| df dormula I

car boxyl i.c ac ile or one or
A R o e agwn feih adih B e SreSbied Bgorost i
h optionally and
mh@hggé%% 669%§E§§JEE§§§%#§ - C10 t hi oal koxy,
hal ogen, hydroxy, mercapto, carboxyllc aci d,
carboxylic 25 acid ester, carboxylic acid an1de
32. Mathed accerdiemie daint Wowhergin seid HRst isiconstipptiept prageminag IBS.
2006/ 001750 PCT/ SE2005/ 000951 86 R3 represents Cl-Cl10
al koxy, optionally substituted by Cl-Cl10 thioal koxy,
33. @et@@acc@ycﬁﬁg)ﬁ‘)l o 3 lk@BQelan%i@HJ%r‘rs diRHHeR BYedofRIDR AL
carboxylic acid, carboxylic acid ester, carboxylic
aci d am de, nitrile or one or two aryl or heteroaryl
oups; 5 Cl1-C10 al kyl; C2-Cl0 al kenyl; C2-C
34. 34%9‘?%/4‘0‘3065(“1&@ i B whersinspid [BSyis ﬁlt@ﬁﬁi%%ﬂw mygment
Pm§ﬁ933 ntly substituted by Cl-Cl0 al koxy, C1-Cl10
oxy, C3-Cl0 cycl oal kyl, keto, hal ogen,
hydr oxy, nercapto, carboxylic acid, carboxylic acid
ester, carboxylic acid amde, nitrile or one or two
35. aAynxrocﬂss ihertthe peepgration olpegmpound cfformatizal a@oiding waddim 1,
tlonallx %ggvgndependently substituted by Cl-Cl10
whej Ry nterpsdigie(IVi o al kenyl, C2-C10 al kynyl, C3-Cl10
cycl oal kyl, C1-C10 al koxy, C1-C10 thioal koxy, hal ogen,
hydr oxy, nercaptg nitro, keto, carboxylic acid,
.carboxylic acid ester, carboxylic acid amde, nitrile
or one or two aryl/omNfwereMoaryl groups; or anino,
optional |y moRb—Nr disubstituted with Cl-Cl0 al kyl,
C2-C10 al kenyl, ®-C10 al kynyl or C3-Cl10 cycl oal kyl ;
15 wherei n each of al(ky), alkenyl, alkynyl and
cycl oal kyl may |ndependently have one or nore carbon
aton(s) substituted by 0O, Nor S; with the exception

1s chfpared from dimethylcyanodithioimidocarbonate and intermediate (II1)

—N——=N

()

is prepared by substitution of the thiomethoxy group in intermediate (IV) by the
corresponding C;-C; alkoxy group; and aminoimidazoles (II) are prepared from
intermediates (III) or (IV) by heating the reagents under basic conditions with an alpha

halo carbonyl compound and an aminoimidazole of formula II



1H i m dazol e- 5-car boxylic acid,

4-am no-| -nmethyl -2-(nethylthio)-, ethyl ester;
wetdogloos@ni no- | - (2-furyl met hyl ) - 2- (et hyl t hi ope/BEi0n5/ab0951

azol e-5-carboxyl ate; 20 ethyl -4-am no-

- (4-isopropyl phenyl)-2- (et Ryl thio)-1

H i m dazol e- 5- car boxyl at e;

et hyl - 4- am no- 1- ( 2- met hoxyphenyl ) -2-(nmethyl thio)-1

H i m dazol e- 5- car boxyl ate; net hanone, [4-am no- |

- met hyl - 2- (et hyl t hi o)-l H i m dazol e- 5-yl ] phenyl ;

met hanone,

[ 4- am no- 2- (met hyl t hi ) 1yphenyl -1 Hi m dazol - 5-yl ] phen
yl - 1H i m dazol e ﬁ%l ic acid,

4- ami no- 2-(met hyl t h%l pfenyl -, ethyl ester; 25

1H i m dazol e- 5-caré:g xyl'te acid,

4- am no- | - net hyl - 2- (et Ithlo) , ethyl ester; and

1H i m dazol e- 5-car bo ic acid,
4- am no- 2- (et hyl t hi oy- 1-(2-propenyl)-, ethyl ester.

is acylated using an acyl chloride; and wherein

R! represents C—Cyg alkyl; C,—Cyp alkenyl; C,—C, alkynyl; or C5—Cg cycloalkyl, each
optionally and independently substituted by C-Cyq alkoxy, C3—Cyo cycloalkyl, C;-Cjg

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-C ¢ alkyl, Co—Cyo
alkenyl, C—C,o alkynyl, C3~C,o cycloalkyl, C1-Cj alkoxy, C1-Cjq 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;-C o alkoxy or C;-Cio .thioalkoxy, each optionally and independently
substituted by C1-Cj¢ thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic

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, C3—Cio
cycloalkyl, keto, halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester,
carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups;

C—Cyp alkyl; C,—C¢ alkenyl; C,—Cq alkynyl; or C3—Co cycloalkyl, each optionally and
independently substituted by C1-Cj g alkoxy, C;-C1g thioalkoxy, Cs—C,, cycloalkyl, keto,
halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester, carboxylic acid amide,

nitrile or one or two aryl or heteroaryl groups;
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aryl or heteroaryl, each optionally and independently substituted by C{-Cjg alkyl, C;—Cj,

alkenyl, C,—Cio alkynyl, C3—C)g cycloalkyl, C;-Cy g alkoxy, C;-Cyg 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,-Cyg alkyl, C,-Ci alkenyl, C,-C alkynyl
or C3-Cyp cycloalkyl,

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

36. A compound of formula II

H.
N
WoOF
RZ° R

wherein

R! represents C,—C¢ alkyl; C,—Cjo alkenyl; C,—Cyp alkynyl; or Cs—Cjo cycloalkyl, each
optionally and independently substituted by C1-Cjq alkoxy, Cs—Cio cycloalkyl, C;-Cqg

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;-C g alkyl, C2—Cjo
alkenyl, C,—C,g alkynyl, C3—C,¢ cycloalkyl, C|-C;q alkoxy, C1-Cj¢ 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;-C o alkoxy or C;-C)q thioalkoxy, each optionally and independently
substituted by C1-Cjg thioalkoxy, halogen, hydroxy, mercapto, carboxylic acid, carboxylic

acid ester, carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups;
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R’ represents C,-Co alkoxy, optionally substituted by C{-C| ¢ thioalkoxy, C3—Cj,
cycloalkyl, keto, halogen, hydroxy, mercapto, carboxylic acid, carboxylic acid ester,
carboxylic acid amide, nitrile or one or two aryl or heteroaryl groups;

C1—Cyp alkyl; C—C) alkenyl; C,—C,g alkynyl; or C3—Ciq cycloalkyl, each optionally and
independently substituted by C;-Cyg alkoxy, C;-C)g thioalkoxy, Cs—C)o cycloalkyl, 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;-Cjq alkyl, C—C)q

alkenyl,. C2-Cyp alkynyl, C3—C,g cycloalkyl, C{-Cjq alkoxy, C1-Cj 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-Cg alkyl, C,-C, zilkenyl, Cy-Cyp alkynyl
or C3-Cyp cycloalkyl;

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 exception of _

1H-imidazole-5-carboxylic acid, 4-amino-1-methyl-2-(methylthio)-, ethyl ester;
ethyl-4-amino-1-(2-furylmethyl)-2-(methylthio)-1H-imidazole-5-carboxylate; .
ethyl-4-amino-1-(4-isopropylphenyl)-2-(methylthio)- 1 H-imidazole-5-carboxylate;
ethyl-4-amino-1-(2-methoxyphenyl)-2-(methylthio)- 1 H-imidazole-5-carboxylate;
methanone, [4-amino-1-methyl-2-(methylthio)-1H-imidazole-5-yl]phenyl;
methanone, [4-amino-2-(methylthio)-1-phenyl-1H-imidazol-5-yl]phenyl-;
1H-imidazole-5-carboxylic acid, 4-amino-2-(methylthio)-1-phenyl-, ethyl ester;

1 H-imidazole-5-carboxylic acid, 4-amino-1-methyl-2-(methylthio)-, ethyl ester; and

1 H-imidazole-5-carboxylic acid, 4-amino-2-(methylthio)-1-(2-propenyl)-, ethyl ester.



