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GABA- B RECEPTOR MODULATORS Field of the invention The
present invention relates to novel conpounds having a
weoasi7to7smmo al | osteri ¢ GABA B receptor (GBR) nodeCasazo06/001464
effect, nmethods for the preparation of said conmpounds
and thenuse for the inhibition of transient |ower
esophageal sphincter relaxations, for the treatnent of
gast roesophageal reflux disease, as well as for the
treatnment of functional gastrointestinal disorders and
irritable bowel syndrone (IBS). Background of the

ageal sphincter (LES) is
Cﬁ%ﬁ%ﬁ §3Fi5§Q%§@ﬁfH§@3§$ttent|y. As a consequence,
fluid fromthe stomach can pass into the esophagus
ilnce t he mechanical barrier is tenporarily |ost at
Fi the ; tolhn event hereinafter referred to as .
The Rfefséﬂ{ )fmren@%?feFeR&ch RBAI B 5\‘3{&3 li‘l)évﬂg %%%I v% gﬁég@m' GABAs

e nost preval ent upper g BSTTI0i nt estin
recdptse@&R) ﬁudlﬂant efﬁdcanmmbmlsifexrmppr@amOmbf sadlcsr@nds and their

ri.c..acid ecretl r at neutralizing acid in the
“SC%BB}?&@E} 1O ffﬁ%ﬁl%lf %Pﬁé%ﬁa ragla¥aiiong, 4ot the ggatment

of g@&%ﬁgﬁ@,ﬁaﬁ refl6e BBAde, AR vAIIEIeE B8 ln%aﬂnfé\ﬁ%f ﬁﬁ&ﬁﬂﬁg eal
sphincter. However, recent research (e Hol [ oway &

. g.
gastrertestinglghiyordaas endoigitelele HowelGlyndrome (IB&er . 19, pp.
517-535) has shown that nost reflux episodes occur
during transi ent |ower esophageal sphincter
Batledraxgit ofghsinfémtlcBR) , i.e. relaxations not triggered by
sywal lows, It _h al so_been shown that_ gastric acid
Th%%\wéte?@ha%@hw neter LR igRrone o &A@%tﬂgﬂmﬁmﬂw
co&@%&%w eRtd Fomthe§iSmhch G} %cknto% 8 R !
ces the ?Iﬁm dence of ESR an%l % é%yﬁlp?%@%erﬁecshamcal
barrief jsusmporarily lost at such times, an event herelnafter referred to as “reflux”.

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

GABAg-receptor agonists have been shown to inhibit TLESR, which is disclosed in WO
98/11885 Al.
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GABAs-r ecept or agoni sts have been shown to inhibit
TLESR, which is disclosed in WD 98/11885 Al . GABAB
woeeEprsano agoni st s GABA (4- am nobut anoi ¢ aci d) PCE/SBZ006/001464
endogenous neurotransmtter in the central and
peri pheral nervous systens. Receptors for GABA have
traditionally been divided 2nto GABAA d GABAB recept or
subt ypes. GABAB receptors belong to the superfanily of
G 5 protein coupled receptors (GPCRs). The nost
GABt pdecedtoGABABsis ecept or agoni st bacl of en
-.chl. rorhen but anoi ¢ aci.d; dlsclosed in
GA%% @4%@86“ 01 ag UIS a8§n%%)e%’§ PEpEpnsitierdp the qepiral and
per@ﬁ@r&?&r%s@?ﬁ@ﬁlb bezepthR fb'lS@ABfA hdiR tﬁﬂ%ﬁaﬂ}ﬁ%ﬁ td®fided into

oni st _(3-am nopropyl ) met hyl phosphi nic acid for use
Al @dtQéBApyecepﬁqr e@lﬂr&%ArBrreqep@m pdentgterbe piperfamily of G-

m di sorders. EP 463969 Al and FR
pK@%Qé%@%@ﬁ%%$§§(%%§§ -am nobut anoi ¢ acid derivatives
havi ng di fferent heterocycllc substituents at the
3-carbon of the but chain. EP 181833 Al di scl oses
The; s ABAR RGP Fé&?}lll%ﬁh@ﬁ%ﬁ?rl #-amirg- 3rép-ehlpraphenyiDihtanoic

ac1@fdf1écf8séd BSCLIAWIHAE 1511%31631\%%1 %Iﬁﬁﬁ&tue gl 185356178 33984 Ribes

di scl oses derivatives
the as piche 6B Asretéppdngosiph(d rﬁ;minapnopyl)mbthylphaphmmm fobesk in

ey B PRSP e AT ERE BRI rE ey g dprde

an1nopropy|)phosph|n|c aci ds have been disclosed in WD
and WO 01/42252 Al, respectively.
EP é@ff %é?tf*ulr @:ndaEli V23192 Ad) disalesa Srampisobytanniy atid et sesiariag

f
ot o PR ALh30uf st kg 83 A9
dis1d29 SYhstiBBed Bﬁﬁfno@&balph&lﬁhmm adids mmgg ldpla hﬁbfgxgﬁ t@ndds

GABA| tivities are described in

GagRsres Pt e S tstloie Byt $865. 3064 For a
amABhRpHISRASIFphb BN Wit Be described as potent GABAg receptor
agonists. Still other (3-aminopropyl)methylphosphinic acids and (3-
aminopropyl)phosphinic acids have been disclosed in WO 01/41743 Al and WO 01/42252

Al, respectively. Structure-activity relationships of several phosphinic acid analogues with
respect to their affinities to the GABA g receptor are discussed in J. Med. Chem. (1995), 38,
3297-3312. Sulphinic acid analogues and their GABAg receptor activities are described in
Bioorg. & Med. Chem. Lett. (1998), 8, 3059-3064. For a more general review on GABAg
ligands, see Curr. Med. Chem.-Central Nervous System Agents (2001), 1, 27-42.

Positive allosteric modulation of GABAg receptors
2,6-Di-tert-butyl-4-(3-hydroxy-2,2-dimethylpropyl)phenol (CGP7930) and 3-(3,5-di-tert-
butyl-4-hydroxyphenyl)-2,2-dimethylpropanal (disclosed in US 5,304,685) have been
described to exert positive allosteric modulation of native and recombinant GABAg
receptor activity (Society for Neuroscience, 30" Annual Meeting, New Orleans , La., Nov.
4-9, 2000: Positive Allosteric Modulation of Native and Recombinant GABAp Receptor
Activity, S. Urwyler et al.; Molecular Pharmacol. (2001), 60, 963-971).
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i gands, see Curr. Med. Chem -Central Nervous System
Agents (2001), 1, 27-42. 25 Positive allosteric
woudwioasioon of GABA B receptors PCT/SE2006/001464
2,6-Di-tert-butyl - 4-(3-hydroxy-2, 2-di net hyl propyl ) phen
ol (CGP7930) and 3-(3,5-di-fertbutyl -
4- hydr oxyphenyl ) - 2, 2- di et Byl propanal (di scl osed in US
5, 304, 685) have been described to exert positive
al losteric nodul ati on of native and reconbi nant GABAB
N, NrReeqbmniydet invthy ulfByt 5 atiyd-pyrindineod &rdisraine haphaen described to
Annual eti.ng, w Ol ea . La, :
exerpRH 1o ASOPTOEPERR RN S PR g Tt be phdtzology
QIFRnRA MheHBARs RETTROO), I0LIANLY, S. Urwyler et al;
and %bgfeculng% Phar macol . ?20(%2), 60, )
963-971). N, N-Di cycl opentyl - 2- net hyl sul fanyl -5-ntr o-
ryrinidi.ne-4, 6-di G 1 iR X@kt. Patents
For ﬁ%%oleﬁ@‘élealq%oa?lo%ﬁéméglggﬁg%| on o gt%' E{% EBlr/if\ lf)gzlept or
(gg(ﬂz,hﬁ, Jgso.nad4. of Phar macol ogy and Experi nent al
Ther apeutics, 307 (2003), 322-330). For a recent
review on allosteric nodul ati on of GPCRs, see: Expert
Outh 1 OF thd BRfentidzat ents (2001), 11, 1889-1904. Qutline of
1e rnventron The present invention relates to a
Theqmeseatincendibn tréletegyoreresaaipoiind pfitha gepgral Drpa(Bi n R1
represents Cl- Cl alkyl; C_. Cl0 al kenyl; C2- Cl
al kynyl; or C3- Cl cycloal Kyl, each optionally
substituted by one or_more C 1-C1 al koxy, C3- C10
cycl oal kyl, C1-C1 thi ‘gél‘lk\bx},N hal ogen(s), hydroxy,
nmer capt o, carboxylic acid) R8R9, NRBCOR9, CO2R10 ,
nitrile or one or two or eroaryl groups; or Rl
represents aryl or heteraaryl H eagh optionally
substituted by one or nmorRR of C1-Cl al kyl,

(1)

wherein

R} represents C1—Cio alkyl; Co~Cio alkenyl; C,—Cyp alkynyl; or C3—Cio cycloalkyl, each
optionally substituted by one or more of C;-Cyo alkoxy, C3—Cio cycloalkyl, C1-Cio
thioalkoxy, halogen(s), hydroxy, mercapto, carboxylic acid, CONR®R’, NRECOR’,
CO,R", nitrile or one or two aryl or heteroaryl groups; or

R! represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cyo alkyl,
C,~Cio alkenyl, C2—Co alkynyl, Cs—Cip cycloalkyl, Ci-Cio alkoxy, C;1-Cjo thioalkoxy,
SO,R’, halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONRER?, NRECOR’,
CO,R, nitrile or one or two aryl or heteroaryl groups, wherein any aryl or heteroaryl
group used in defining R' may be further substituted by one or more of halogen(s), C;-Cio
alkyl, C1-Cyo alkoxy or C;-Cyo thioalkoxy, wherein said Ci-Cio alkyl may be further
substituted by one or two aryl or heteroaryl groups;

R? represents NRRS;
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C - Cl1O al kenyl, C - C10 al kynyl, C3- Cl10 cycl oal kyl,

Cl- C10 al koxy, C1-C10 thioal koxy, SO2R7, hal ogen(s),
woydr7amy300 mer capt o, nitro, carboxylic acid, CONBBRR2006/001464

NR8COR9, CO2R10 , nitrile or one or two aryl or

het eroaryl groups, wherein any aryl or heteroaryl

group used in defining RL nhy be further substituted

by one or nore of halogen(s), G -C 1 alkyl, Ci-C10

, al koxy or CI1-G O thioal koxy, wherein said G-G 0

@pmﬁﬁntﬁﬁy%ealk@m bretronglip suhstlmteédaytqpe@m g8 of Gio Car thioalkoxy,

o0 SRRt IS BBl e B Paossny hisachy ERERER,
NR@@RiGI]g(RIQ mtﬁaldf@ny or ﬁ&rarﬁl@lﬁtefda@ﬂ getdps; &et 0,

hal ogen% oxy rrercalp carboxylic acid,
R’ @@b o orfinyl; fetGiopEYBYT Bhes-dno eYmpaiiseach
opti%ﬁalwiﬁﬁtﬁ@{eﬁ le’ Qﬁ@HPﬁloreoJf 1— 1"0 oﬁ? Q%t élo%oaﬁ%&sgﬁ 4

al ken CilCc
cyckatkl’yl dota, haiagdHQS)Shbbkwxyt, m'emaptwy carhexydic anid eomm 5RY, NR R,

Cl- G hi o Cl c cl oal kyl, ket o,
CO% 8’5 °nerﬁ‘i§’ ﬁﬁ?%ﬁﬂ?’%%%ﬁ’ﬂ xylic acid,
p@ao'ﬁjd%)tlonzﬂlyt JubbtButedl b§dBe efmbfw)f@n Yty alkyl,
; R3 represents ary

heteroar% roups;
Cr-se liemigle-Cosealyma Cs omicysloaliils Ci e alotsy Cotio Sioasrne:

) A0 o s S s oSO coe

nitriabogengrsve ahy dr hatyroarye proaps;@r ni tro, carboxylic aC| d,
3 CONRBR9, NR8 rile_or _one or two_ ary

R’ Beprq%ett%ﬁraepmt@%llypeon%rorﬁewgeweé SLafordyh 020l akenyl,

Co-CRt diensit bc QvelBhle: substituted with C1-G O al kyl ,
? Cg) al ken{/]Ign) ZZ k% al kynyl or C -C10 cycl oal kyl ; R4

represents -G 0 al kyl; CZ ClO al kenyl; C2-CG O

R Pb%lf(éé onaFI1 3?’1 @%ggct%u#’@éﬁ% Llrl%lf‘)éyg’f &%@ §261c,,

cycilaBeX YeacK Sptlanally substituted by one or more of C;-Cyg alkoxy, C3—Cio
cycloalkyl, C1-Cyp thicalkoxy, halogen(s), hydroxy, mercapto, keto, carboxylic acid,
CONR®*R’, NR®COR’, CO;R'?, COR™, nitrile, SO;NR®R®, SO,R", NR’SO,R’,
NREC=0ONR? or one or two aryl or heteroaryl groups; or

R* represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cyg alkyl,
Co—Cqo alkenyl, Co—Cyy alkynyl, C3—Cjp cycloalkyl, C;~C)¢ alkoxy, C;-C;q thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR’R’, NR*COR®, SO,NR®R’,
NRBSOZRg, COleo, SO,R’, nitrile or one ot two aryl or heteroaryl groups, wherein any
aryl or heteroaryl group used in defining R* may be further substituted by one or more of
halogen(s), C1-Cyg alkyl, C;-Cyg alkoxy or C;-Cjg thioalkoxy, wherein said C;-Cjg alkyl
may be further substituted by one or two aryl or heteroaryl groups;

R’ represents C1—Cio alkyl; Co—Cjp alkenyl; Co—Cjo alkynyl; or C3~Cyq cycloalkyl, each
optionally substituted by one or more of Cy-Cyp alkoxy, C3—Cyo cycloalkyl, C;-Cio
thioalkoxy, halogen(s), hydroxy, mercapto, carboxylic acid, CONR®R®, NRECOR’,
CO,RY, nitrile or one or two aryl or heteroaryl groups; or
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cycl oal kyl, G -C 10 thi oal koxy, hal ogen(s), hydroxy,

nmer capt o, keto, carboxylic acid, CONR8R9, NR8COR9,
WGOCRRHO330COR10 , nitrile, SO2NR8RI, SO2R11 , NREBCRRO6/001464

NR C=ONR or one or two aryl or heteroaryl groups; or

R4 represents aryl or heterogaryl, each optionally

substituted by one or nore 8f G -G 0 al kyl, C-G 0

al kenyl, C2- Cl10 al kynyl, C3- C10 cycl oal kyI Cl-C10

sal koxy, C1-C10 thioal koxy, hal ?)g)en(s) hydr oxy,
R ﬁ%’?@ﬁlﬁﬁ aryl gy h@t@:oawbrem«;moealbw stitgERRgRAE ONRRBCHE1-Co alkyl,

Mgglﬁ’ G Bﬁ%%ﬁﬁgjdr g 8, loal%{z G e P W%dr(;lf’ %3??31190"3"

halb@néﬂ,dwdycbxygmtqapmmﬂrog carbkeaf;nhn ianid, RONFER’ her¥aoRhe0,R,

.. Substituted b e or re of hal ogen(s), Cl-Ci10

nm'ipigwne@m&a %ER@WIYED@@PS’C 1 hi oal koxy, wherein
said Cl1-Cl10 al kyl may be further substituted by one or
¢t wo aryl or heteroaryl groups; R5 represents G-C O
RS saprspents C2-Clo akyk| GoeByl alkegl; Gz—@m&luwylly bg Cs}rclmycﬂball@l each

¢l oal, k ach o t|on tit e.o re
opt iy &nigredtRahs P PO G R Gl X Ok
thidaflltosg) kdugen(Sheydesn | ﬁl)ﬂrcaﬁt}é déa@Myllﬁaélaa@omRsR%\ NIPOORC
acj,d, . CONRBR9 NRBCOR9, CO2R10 , nitrile or one or two

COaRybmgiﬂeﬁéP’éﬁ‘eraWV?Iarﬁdr%bﬁémaﬁ’ﬂ BRUpEesents aryl or

R AT oy PSSR B oty R Y R B RIRC alo
Co-Chp albsgmsl @Ky 5lksB1y, LR dayelpall§ll-CPI0 tilkiorn G5 ey fhicalkoxy,
ORI s DRI oG Ra B OO P GONBRE o Kl a g

nmﬂeoheﬁ@mmalrylgmg@&arﬁ%@rd presents G -C 10 al kyl; C2-
C10 al kenyl; C2-C O al'kynyl'; or C - Cl10 cycl oal kyI

each opti onaIIy substituted by one or nore O Cl- ClO

or %*a%rg?g% ‘%)ggtheﬁ%%n %Xﬁllg%%ﬁé‘c ogl’ro% 3 ttoth gﬁo%k X%i:tad from C, N and

I OXY, nerca car box
0, @maamm rﬁirgel@eﬁﬂonaﬂ@sﬁﬂsﬁmtemb;t ond & ridre ONE; @, A, @53,
or %r oups; or
alkenyl 10 aﬂ;ynyl +—C1o cycloalkyl, C;-Cyp alkoxy, C;-Cyo thioalkoxy, halogen(s),
hydroxy, mercapto, nitro, keto, carboxylic acid, CONR®*R®, CO,R!°, nitrile or one or two

aryl or heteroaryl groups;
R’ each and independently represents C;-Cy alkyl;

R?® each and independently represents hydrogen, Ci-Cyo alkyl, aryl or heteroaryl, wherein
said aryl or heteroaryl may optionally be further substituted by one or more of halogen(s),
Cy-Cyo alkyl, C;-Cyo alkoxy or C;-Cyg thioalkoxy;

R’ each and independently represents hydrogen, C;-Cio alkyl, aryl or heteroaryl, wherein
said aryl or heteroaryl may optionally be further substituted by one or more of halogen(s),
C1-Cyo alkyl, Cy-Cyo alkoxy or C;-Cyg thicalkoxy;
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R6 represents aryl or heteroaryl, each optionally

substituted by one or nore OC1-C 0 alkyl, C2-C O
wablb@ryszoo C2- G O al kynyl, C3-CG O cycl oal kyl , CRETISED06/001464

al koxy, G -Qo thioal koxy, hal ogen(s), hydroxy,

mercapto, nitro, carboxylic acid, CONRSR9, NRSCOR9,

CO2R10, nitrile or one or tfw aryl or heteroaryl

groups; or R5 and R6 together forma ring consisting

©f from3 to atons selected fromC, N and O wherein

RY<qqrhy and Wéeﬁeﬁld‘??éb’l Tepratents GuG Etaﬂlﬂ’llbt@élob%llymﬂbStmtedIbY eryl or

R CR T MR

motwdfdgk)g@s(}), Ch‘ﬂiﬁ alkyl, Cii¢ slRby; 011Gt €0, thikalkexy; car boxyl i ¢
aci d, CONRBR9, CO2R10, nitrile or one or two aryl or
het eroaryl groups; R7 each and independently

Rnrréﬁléﬁé‘ﬁ%r@lSCﬁ}]aﬂQI &yl Wﬂeroaﬁﬁ \?ﬁéigm%gi‘a aﬁl%‘? RERASRA hy

represents ydro en, C-C 10 al kyl
optieaeldt bmﬁlyther snhéﬁe&d by ahel ommgte erhalmgem(sb &l 3o akyl, C;-Cj alkoxy

.Q be further substituted by one or nore of
OI%%S% ﬂs(§ Y>C1-G 0 alkyl, C1-C10 al koxy or C1-G 0

thioalkoxy, R9 each and independentIyArepresents
hydro en -Cio al kyl, aryl or heteroaryl, wherein

wherginepagh 9f aﬂ@f Hlé%fé’l pl W}’é@@ﬂ%h@wyl peridemtiyHizave one or
Lkl
mo%ll%%;?/cfo’h C1- 10 a k%)c}g&o@qggbg Wtﬂﬁje oxythf?&%(%'-I\égz(;’llf:glsa]ﬁl

positideidizaeig e hyy othpr @St §; C1- C1QCal kyI optionally
substituted by aryl or heteroaryl, vvh'erei n said aryl
or heteroaryl may optionally be further substituted by

h@s@ eash sMdlley1041k
" or C1-GCi O?f’]l oa?%%g@a gd%]ﬂkp g}p?g%y%th&n@n%ﬁegeﬁem%ﬁave

oneaqrynor@palh@métiom);spbstwtedbyﬂus@sd aryl or heteroaryl
may optionally be further substituted by one or nore
of hal ogen(s), Cl-Cl0 alkyl, C-Qo al koxy or G-C o

as wéll mgihkonaceutically and pharmacologically acceptable salts thereof, and

enantiomers of the compound of formula (1) and salts thereof;

with the exceptions of

1H-Imidazole-5-carboxylic acid, 1-[(2-chloro-6-fluorophenyl)methyl]-4-
[[(phenylamino)carbonyl]amino]-2-(1-piperidinyl)-, methyl ester; and
1H-Imidazole-5-carboxylic acid, 1-[(2~chloro-6-fluorophenyl)methyl]-4-
[[[(3-methoxypropyl)amino]carbonyl]amino]-2-(1-piperidinyl)-, methyl ester.

In one embodiment of the present invention, R* represents C;—Cy alkyl, optionally
substituted by one aryl or two heteroaryl groups.

In another embodiment of the present invention, R' represents heteroaryl, optionally
substituted by one or more of C;-Cp alkyl, C;~Cjo alkenyl, C»—~Cjo alkynyl, Cs~Cio
cycloalkyl, C;-Cyp alkoxy, Ci-Cio thioalkoxy, SO,R’, halogen(s), hydroxy, mercapto, nitro,
keto, carboxylic acid, CONR®R’ , NR8COR9, COsz, nitrile or one or two aryl or
heteroaryl groups.
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wherei n each of al kyl, al kenyl, alkynyl and cycl oal kyl
may i ndependently have one or nore carbon aton(s)

weubwtarsawbed for O, N or S; wherein none of theCODSEXN06M01464
Sis in a position adjacent to any other O, N or S;
wherei n each of al kyl, al kenyl, al kynyl, al koxy and
cycl oal kyl may |ndependentl? have one or more carbon
aton(s) substituted by fluoro; as well as
pharmaceutically and pharnacologlgally accept abl e

In ystanother pabedifnentofdhe prsint oyventiony tremeamtmc»dr@tloﬂally

o 5 B8 P B P, P B BB

cyclf)ExI%{QEG;l”(ltl@ By, I, L0 @ﬁbﬁl&c}ﬁy} Se§1h7y l(hlb}oéen(s) h}édroxyl, mercapto, nitro,
henyl am no - eridin

ketgrgtRQKY. 1{%%0& 3&1@’& mﬁ‘é@ﬁ% ﬁt&gm p&wgchrﬂ

Or o- 6- quorophenyI)nethyI] 4-

Im&% %ﬁg%ﬁﬂy noxypr opyl ) am no] car bonyl ] am no] - 2- (I -
riperidinyl)-, methyl ester. In one enbodinent of the
0 ent ventl resen Cl- 4 l.

I ?fr?é‘i“l“\a of thmeanﬁdg\’%lﬁen% ﬁeP@FeanS\%PEFWPﬂ-
groups. In another enbodi nent of the present
invention, R 1 represents heteroary optlonallﬁ

In yet ansther gmdeadippniefehopreset mvsﬂtl@llércprasem,slcl Cpalk@ypoptionally

subﬁ{tﬁt@&] }5&/ 0?: 101&@188& ? {%1 @g@&gﬁhﬁfo o g@hﬁgﬁ( e)%L hgljogen(s)

hydhoxgr ﬂmmpﬂ@iﬁtzﬁbkp{yhc atiid] CONRERY, WR'CO ROy, RY, figiile or one or two
CONRSBR9, NRB8COR9, CO2R10 , nitrite or one or two aryl
arylqyt Iﬁ@f%aﬁr?/‘ipsgr oups. I n yet another enbodi nent of the
present invention, Rl represents aryl, optionally
substituted by one or nore of Cl-Cl0 alkyl, C2-C O
Accatdiagid gnoter Gntdiinkytmflthe @esenCin@entianl, BA répyéseniSiterGiry Gutyl.
al koxy, G -C 10 thioal koxy, SO R7, hal ogen(s),
hydr oxy, nercapto, nitro,
According to a further embodiment of the present invention, R? represents C—Cq alkyl,

optionally substituted by one or more of C,-C; alkoxy, C;-Cyo thioalkoxy, C3—~Cig
cycloalkyl, keto, halogen(s), hydroxy, mercapto, carboxylic acid, CONRSR’, NR® COR’,
CO,R™, nitrile or one or two aryl or heteroaryl groups.

According to yet a further embodiment of the present invention, R? represents C;.4 alkyl
substituted by one C;_4 alkoxy.

In one embodiment of the present invention, said C;.4 alkoxy is methoxy.

In a further embodiment of the present invention, R* represents C;—C5 alkyl, C,—C5
alkenyl, C,—C7 alkynyl or C3—C7 cycloalkyl, optionally substituted by one or more of C;-
Cyo alkoxy, Cs—Cjp cycloalkyl, C;-Cyo thioalkoxy, halogen(s), hydroxy, mercapto,
carboxylic acid, carboxylic acid ester, carboxylic acid amide, nitrile, SO,NR’R’,
NR3SO,R?, NREC=ONR’ or one or two aryl or heteroaryl groups, wherein any aryl or
heteroaryl group used in defining R* may be further substituted by one or more of
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ket o, carboxylic acid, CONR8R9, NR8COR9, CO2R10 ,

nitrile or one or two aryl or heteroaryl groups. Ih a
wouod7veszoenbodi mnent of the present invention, RET/SE2006/001464

represents unsbstituted phenyl. In yet another

enbodi nent of the present invention, R3 represents

g -C 4 al koxy, optionally s&bstltuted by one or nore

of Ci1-Ci othioalkoxy, C3- Cl1O cycl oal kyl , ket o,

hal o en(s) droxy, mer capt o, carboxyllc aci d,
hal m@g CealRzp or Gi<Cri thivalroxiprmeheyein tsaid Car@ip alkyl

mappe Fﬁ*‘é%%‘%éen o Bher SRS S gL oo et

but yI . Accordlng to a further enbodlnent of the

ent inyentign, R3 represents, Cl-G 0 al ky
In Efher oSt of e ey SRS 18receas C sl optionally

subﬁhtli@l% ofd o% &91 Qalekas ity %quﬁcgﬁ%%X%WI or gt@tte%aq& group

hal ogen(s) dr oxy, nercapto c -acl
usefdn d maﬁ:& Rirther, subkstitniel dy@ne onmoor off hatogan(g) o0€;-Cig

aed ettt G Cittiiod 8 e ortky e i epoec gl o heteroaryl

grofds: 4 aIkyI substituted by one Cl-4 alkoxy In one
enbodi nent of the present invention, said G -4 al koxy
is methoxy. In a further enbodi nent of the present

j k I,
o S B o0 B8 5 s o
substithistl by whe dr byo aykbordretatorrel @f)u];@, wh@eﬁl aaiylwa)or hé?zeroa@il @roup
o oS Sl SR o BT s BT
aﬂ<ﬁaﬁvﬁ&él‘ﬂ| safét @CTH) A Sy vl finfihdr BubsERINRERShe MRS r heteroaryl

ONRO or one or two aryl or heteroaryl groups
gTOWﬁere| n any aryl or heteroaryl group used in defi n| ng
R4 may be further substituted by one or nore
of hal ogen(s), G -C 10 alkyl, G -G 0 alkoxy or G-C 1
In 4 furthed doabodima &F eerprésanidn@ntion, 1Y Aplebnts aryl or heteroaryl,

optionally substituted by one or more of C,-Cyg alkyl, C;—Cig alkenyl, C,—C¢ alkynyl, Cs—
Cyo cycloalkyl, C;-Cyp alkoxy, C;-Cjo thioalkoxy, halogen(s), hydroxy, mercapto, nitro,
carboxylic acid, CONR®R®, NRSCOR?®, CO,R?, nitrile or one or two aryl or heteroaryl
groups, wherein any aryl or heteroaryl group used in defining R* may be further substituted
by one or more of halogen(s) or C;-Cyg alkyl, wherein said C;-C;g alkyl may be further
substituted by one or two aryl or heteroaryl groups.

In yet a further embodiment of the present invention, R* represents phenyl optionally
substituted by one or more of C;-Cy alkyl, Co—Cjp alkenyl, Co—Cyo alkynyl, C3~Cjo
cycloalkyl, C;-Cjg alkoxy, C;-Cig thioalkoxy, halogen(s), hydroxy, mercapto, nitro,
carboxylic acid, CONR®R’, NRECOR®, CO,R, nitrile or one or two aryl or heteroaryl
groups, wherein any aryl or heteroaryl group used in defining R* may be further substituted
by one or more of halogen(s) or C1-Cyg alkyl, wherein said Ci-Cjo alkyl may be further
substituted by one or two aryl or heteroaryl groups.
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may be further substituted by one or two aryl or
heteroaryl groups. In a further enbodi nent of the
wonrewas3od nventi on, R4 represents C -C 4 al kyl PCT/SE2006/001464
optionally substituted by one or two aryl or
het eroaryl groups, wherein any aryl or heteroaryl
group used in defining R4 nRy be further substituted
by one or nore of halogen(s) or G-C 1 alkyl, wherein
said G-C_ 0 alkyl may be fqrthQ[ substituted by one
In pfurthogemhodiment ofreqresantinvaptiondd’ represgras plenflandhseid phenyl is

) [ of th resent . invention 4 r.epr.esents
sub SRR, o mola 1 B C e 57 A G- ISR, Co-Cao
cychrediei, a&F Gy atliogy, G- Ciytaioglikxyl il ogén(), BYdrbey, ek, nitro,
rogp usqg i n.defining R4 may be further substituted
Caf%‘gﬂy Racigs CRBReR o NI Sy eRPel oRitrile oroneporawRyaryl onbripreny]
. T | » : '
Erofh, S AR dtbiciaty Sop AL TR ARy K Pt B¥ 8 bstinuted
by emshardhore of halbgans op Cesanalkylwhateinajd B4 Cjeglk@ seytte further
aryl .or heteroar optionally substituted by one or
Subﬁ%&l’/‘]gdg’? oae_oéwcba 1%}]‘3,“@1’1’ o‘gﬁskenyl , C2-C 0 al kynyl,
C3- GO0 cycloalkyl, G -Q al koxy, Cl1-Ci 0 thioal koxy,

hal ogen(s), hydroxy, nercapto, npitro, carboxylic acid,

In mmbome TeRRI O ventient ng represents fe-satkyt. wo ar yl
or heteroaryl groups, wherein any aryl or heteroaryl
group used in defining R4 may be further substituted

In Yoy anntieer embodinenodf tha began (sjention, ®5-1@presdnkgthethyther ei n
said CG-C 0 alkyl may be further substituted by one
or two aryl or heteroaryl groups. In yet a further

In SEBRAEHBMimet JriR JRER | B i ent s
phenyl optional |y ﬂgubgﬁﬁ?ﬁt@g?%y&%geese%d&ggg&gf G-G
O alkyl, C-G O alkenyl, C-G 0 alkynyl, C3- C10

In 3?% ?.1110%1‘ Fé&bb i .eg%f tﬁle if)lﬁ@é%ﬂé ggtegf(i:or%i 6trrgri’>r%geln¥sor)r(1&hyl.

ogen yar oxy,

In a further embodiment of the present invention, R® and R form a ring consisting of 5 or
6 atoms selected from C, O and N.

In one embodiment of the present invention,

R! represents aryl;

R? represents NR°RS;

R? represents C;-Cjg alkoxy; or

R® represents C;~Cio alkyl; optionally substituted by one or more of C;-Cjg alkoxy,

R* represents C;—Cyg alkyl; optionally substituted by one or more of C;~Cyg alkoxy, C3~Cig
cycloalkyl, C;-Cyo thioalkoxy, halogen(s), hydroxy, mercapto, keto, carboxylic acid,
CONR®R?, NR®COR?, CO,R'?, CORY, nitrile, SO,NR®R®, SO,R!, NRSO,R’,
NR®C=ONR’ or one or two aryl or heteroaryl groups; or

R* represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cyg alkyl,
Ca—Cyp alkenyl, C2—Cio alkynyl, C3~Cyg cycloalkyl, C;-Cio alkoxy, Ci-Cyg thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R®, NRECOR?, SO,NRER?,
NRESO.R?, CO,RY, SO,R’, nitrile or one or two aryl or heteroaryl groups, wherein any
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carboxylic acid, CONR8R9, NRB8COR9, CO2R10, nitrile or

one or two aryl or heteroaryl groups, wherein any aryl
wonodtaresooar yl group used in defining R4 may becTSERG06001464

substituted by one or nore of hal ogen(s) or G -C 10

al kyl, wherein said CG-C 0 alkyl-my be further

substituted by one or two at§l or heteroaryl groups.In

a further enbodi nent of the present invention, R4

represents phenyl and said phenyl is substituted by
aryberehegrosrpy growf vied ictdining ] maghe fgteakwhstifted b ongiobmore of

et T
mayg aé Boiet bubstmied, by @obisB Re atYRGKIRG0arG By, nitrite or

one or two aryl or heteroaryl groups, wherein any aryl
5 .
R gprgsente Codry kgl oup used in defining R4 may be further

R seHpsibiet ¢t 6@, BYypne or nore of hal ogen(s) or C1-G O
al'kyl, &%er@i%wgaid Cl-CG O al kyl may be further

R’ sudhsini tindepehdeytlprepresents @p-Cag ylkylpr het er oaryl groups.
sl n.anqt.her e di ment o he present_invention, R5 .
R F%Cﬂs‘raé@élﬁfe&eﬁgﬁy PR PuLs L}‘ﬁrga%eel, Cirdun el Ambar Msfoagh wherein
said B§1 B RS BAry] x_ﬁyﬁﬂx%ﬁdﬁﬁuy Bo flrfRf &HRMuEdR % lor nldfs of halogen(s),
anot her enbodi ment of the present invention, R 6

Cr-fCepiled eat-Sraikexyarr kit Cro fioaloxyanot her enbodi nent  of
9 ' ' r esent hyl ., 1ln a .
R bt SR ERndo P ol ey PRSI EE R AT bRtk ndflofyly wagrein
said myhmﬂlatémag:yll‘;mmﬁ bpttdnangy bé fibther s@s@%ﬁﬂdﬂay&ﬁb%@h@e b uBgen(s),
, n n one enbodiment of the present
Cl'ﬁ*ﬂ@ﬁﬁi gﬁ&@i‘”‘ﬁ’é’ﬁ?&‘é@ﬁﬂ?"@?‘?‘l}’% R2 represents NR5R6;
Rk G B8 B} GHblenyC, QS T epr esents CL- CLO

1lalkyl; optional 'y 'substituted by’ one or nore of G -C
R™oepiesenssyC1-Cio alkyl, aryl or heteroaryl, wherein said aryl or heteroaryl may

optionally be further substituted by one or more of halogen(s), C;-Cp alkyl, C;-C;g alkoxy
or C;-Cyp thioalkoxy;

wherein each of alkyl may independently have one or more carbon atom(s) substituted for
O, N or S; wherein none of the O, N or S is in a position adjacent to any other O, N or S;
wherein each of alkyl may independently have one or more carbon atom(s) substituted by

fluoro.;

In one embodiment of the present invention,

R! represents phenyl;

R’ represents NR°R®;

R? represents C;-Cyo alkoxy; or "

R® represents C;—Cio alkyl; optionally substituted by one or more of C;-Cjq alkoxy,

R* represents Ci—Cyq alkyl; optionally substituted by one or more of C;-Cg alkoxy, C3—Cio
cycloalkyl, C;-Cyo thioalkoxy, halogen(s), hydroxy, mercapto, keto, carboxylic acid,
CONR®R’, NR*COR?, CO,R'?, COR", nitrile, SO,NR®R®, SO.R", NRSSO,R’,
NR®C=ONR’ or one or two aryl or heteroaryl groups; or

R* represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cig alkyl,
Ca—Cio alkenyl, C~Cyp alkynyl, C3~Cyg cycloalkyl, C;-Cio alkoxy, C,-Cjq thioalkoxy,
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R4 represents G -C 0 alkyl; optionally substituted by
one or nore O C 1-C al koxy, C3-G O cyel oal kyl, C1-C10
wohoaarkony, hal ogen(s), hydroxy, nercapto, kePOT/SE2006/001464
car boxylic acid, CONR 8R9, NRBCOR9, CO2R10 CCR1O0 ,
nitrite, SO2NRBR9, SO2R11 , NRB8SO2R9, NRB8C=ONR 9 or ,
one or two aryl or heteroary groups; or R4 represents
aryl or heteroaryl, each optionally substitut ed by one
or more of Cl-CLO al kyl, C2-Q0 al kenyl
halogewsa), foydpicy, I@@m@'fo,ml‘my,@ladmkklw 2 CONRER aN&%Q@;R SONRR,

] () al.ogen dro rca 0.
MR P S RERE reRlt aRy Sonda By
aryl@@h&bﬁbaxyl%%hsﬂd i ddf@ingrR'angy by flther abyiued by one or more of

het roaréQ 8(5{ u wher ei n_anyaryl or heteroara/l og‘ﬁy
halqgen@): iGi-Gle 4;5 G alkayy oreCrr Gror thioplkep Sthepain s
O al koxy or
ma}%e Sﬁg%t o%?%ﬁer%ﬁ“&? é@ ?3@1&%291 may be
Rsfepresd:msmsthp]stltut ed by one or two aryl or heteroaryl

R“ oeégs R?w{’epresents Cl- Cl10 alkyl; R6 represents
R7 each and |ndependently represents

R’ éach@&@uﬂleiséﬂdemB&eﬁégéhtﬁ@Idc orﬂmendent ly represents

I kyl, aryl heteroaryl, wherein

h dr 0
gmdep@demctbt EPEsIA h}fdaqgenp@n Enedlkyl, #53 enhetanearyl, wherein

sald%r h%%#faﬁ@%@%}%oﬁ@}p%r @ﬁl oaslhl %)t%gt’@@ &g)one S%mgge dﬁlhlﬁ%gen(s)
C1—Crthélg&r(ﬂleﬁIolaﬂkolX9pf €s€hi thidakdggen, Q Qo al kyl, aryl or
R bR e S L e sy i

(e
ORISRl QU RS ALY B mor ot gy,

Ci- Cﬁmﬂeé,e@lw@lo@ﬂ@m oalCkythg thiRikbxyepr esents G - C| 0 al kyl,
Rl‘%rggﬁ o in B RERL WpredE S LE, 3RLE, ary! or heteroaryl

R represents C;-Cyg alkyl, aryl or heteroaryl, wherein said aryl or heteroaryl may
optionally be further substituted by one or more of halogen(s), C;-Cyg alkyl, C;-C;g alkoxy
or C1-Cjy thioalkoxy; '

wherein each of alkyl may independently have one or more carbon atom(s) substituted for
O, N or S; wherein none of the O, N or S is in a position adjacent to any other O, N or S;
wherein each of alkyl may independently have one or more carbon atom(s) substituted by

fluoro.

One embodiment of the present invention relates to a compound selected from:
tert-butyl 4-[(4-chlorobenzoyl)amino]-2-(dimethylamino)- 1-phenyl- 1 H-imidazole-5-
carboxylate;

tert-butyl 2-(dimethylamino)- 1 -phenyl-4-[(2-phenylbutanoyl)amino}- 1 H-imidazole-5-
carboxylate;

tert-butyl 2-(dimethylamino)-4-[(methoxyacetyl)amino]- 1-phenyl- 1 H-imidazole-5-
carboxylate;

tert-butyl 2-(dimethylamino)- 1-phenyl-4-[(phenylacetyl)aminol- 1 H-imidazole-5-

carboxylate;
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optionally be further substituted by one or nore of

hal ogen(s), C-C 0 alkyl, C-Q alkoxy or CG-Co
wohoaarkony; wherein each of al kyl may i ndepen8emiSE06/001464

have one or nore carbon aton(s) substituted for O N

or S; wherein none of the O, Nor Sis in a position

adj acent to any other ON oﬂ S; wherein each of alkyl

may i ndependently have one or nore carbon aton(s)

substituted by fluoro.; In one enbodi nent of the
tertppusd dnt{(hengdnxy)aesty Rininelp? d disrthylgniaay L -phReylilép inidanotes5-
cmﬁ&%@? R3 represents Q -Q al koxy; or R3 represents

0 al kyl; optionally substituted by one or nore

terzgﬁthZlerﬁethﬂkmm)AEﬂ3 Behmehehiusney§amiao Rl pybriyl- 1 H-imidazole-5-

optionally substituted by one or nore of G-QO
caryl¥s,  C3- C10 cycl oal kyl, G -Q 0 t hi oal koxy,

TR B RO SR P

carlR@@Rtg , NRESO2RO, NRSC—(]\IRQ or one or tvvo aryl or

tero ar or
rer R o ot R B U AU R E S G gk phpy e
imi@dzofel5-Cadorylkl , C2-CG 0 alkenyl C2-C  al kynyl, C3-

C10 cycl oal kyl, G -Qo_ al kox
terzrmtﬂ%n(%mm@gemqfurwdy%a@onmw(dmeﬂw@mmo) 1-phenyl
1 (%% %I o.CONRBR9, NRBCOR9, SO2NR8R9, NR8SOZR9
Hﬁ%% é nltrlle or one or two aryl or

terdqbltyﬂn’ze@nmethglamnﬂ 1-pheayR4-f(2athienglapétyDaminel- eHaﬁﬁddzole-S-
O&I used in defining R my be further substituted by
> nore of hal ogen(s), Cl-C10 al kyl, Cl1-Cl al koxy

z‘erzOButﬁll' (e 4t dinedbk ez opRalisd - %@th%a@n@o)aﬂ Eﬁényfmﬁ'— ole-5-

further substituted by one or two ary et éeroaryl

carbpxiases

tert-butyl 4-{[(4-chlorophenyl)acetyl]amino }-2-(dimethylamino)-1-phenyl- 1 H- imidazole-

5-carboxylate;

tert-butyl 2-(dimethylamino)-4-[(2-phenoxypropanoyl)amino]- 1-phenyl- 1 H-imidazole-5-
carboxylate;

tert-butyl 4-{[(3-chlorophenoxy)acetyljamino }-2-(dimethylamino)-1-phenyl-1H-
imidazole-5-carboxylate;

tert-butyl 4-[(2,3-dihydro- 1 ,4-benzodioxin-2-ylcarbonyl)amino]-2-(dimethylamino)-1-
phenyl-1H-imidazole-5-carboxylate;

tert-butyl 4-{[(2,5-dichloro-3-thienyl)carbonyllamino }-2-(dimethylamino)- 1 -phenyl- 1 H-
imidazole-5-carboxylate;

tert-butyl 4-{[(4-chloro-1,3-dimethyl- 1 H-pyrazolo[3,4-b]pyridin-5-y1)carbonyljamino }-2-
(dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate;

tert-butyl 4- {[5-(4-chlorophenyl)-2-methyl-3- furoyl Jamino }-2-(dimethylamino)- 1-phenyl-
1H-imidazole-5-carboxylate;

tert-butyl 4-[(2,1,3-benzoxadiazol-5-ylcarbonyl)amino]-2-(dimethylamino)-1-phenyl- 1 H-
imidazole-5-carboxylate;

tert-butyl 4-{[ (acetyloxy)(phenyl)acetylJamino}-2-(dimethylamino)- 1 -phenyl-1 H-
imidazole-5-carboxylate;
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R5 represents nmethyl; R6 represents nethyl; R7 each

and i ndependently represents G -C 1 alkyl; R8 each and
wondepessdent |y represents hydrogen, Cl-C  al kyPCTEEN06/001464

or heteroaryl, wherein said aryl or heteroaryl may

optionally be further substituted by one or nore of

hal ogen(s), Cl-G Qalkyl, Q1%p al koxy or C1-G 0

t hi oal koxy; RO each and i ndependently represents

hydrogen, G -C 10 al kyl, aryl or heteroarﬁ/ wherein
terts‘famd 45{633441 ddluom@leez%é)amlnwﬂa%f@mﬂwhmmcx) Toghenyt-1 Heimidazole-5-
carbSUbrc’f'tUt ed by one or nore of halogen(s), G-Go

qxw, C-C 0 al koxy or Cl-ClC hioal koxy; R10 each

terteugyl UndEpenstent-banzo e et 8béak ledin - XY dimettlainino)- 1-phenyl-
represents Cl-Cl10 al kyl, aryl or heteroaryl, wherein

1H-gmidgzelgyrcaghoxpdieer oaryl may optional Iy be furt her

e P S oD o R ooy -

mméamh ﬁ@mbbkﬂﬂenay |ndependently have one or nore

t subs ted ereln non
reri A B R roph g Dy epea R b gy e e b e eyl gmibor 1
pheﬁ_mhm ifdabbless-carbodymiei n each of al kyl may
i ndependent|y have one or nore carbon ato

ter. l‘sb}@ét‘lr {{2t(éehisyopbrud)-é-metheproppadilamino Jo?- (ﬂllﬁ?@ﬂp’ﬂaé@m%l-

d | ected f
P e S ooy ) ar o] - 2 ( ey i no) - | -
2-niethopl-1,1- &hmeﬂh}dahyil%K&chtb&ﬁﬂngsﬂﬁhﬁno]-b(mmlethylamno}1-pheny1—

2-(di thyI am no) - | - phenyl - 4-[ ( 2- phenyl but anoyl ) ar mo3
1H'—“P7§‘gfl‘? Sd%*eﬂxg{] s

2-methoxy-1,1-dimethylethyl 4-{[(3-chlorophenoxy)acetyl]Jamino } -2-(dimethylamino)-1-

phenyl-1H-imidazole-5-carboxylate;

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

2-methoxy-1,1-dimethylethyl 2-(dimethylamino)-4-[(4-methylbenzoyl)amino]-1-phenyl-
1H-imidazole-5-carboxylate;

2-methoxy-1,1-dimethylethyl 4-[(3,4-dichlorobenzoyl)amino]-2-(dimethylamino)-1-
phenyl-1H-imidazole-5-carboxylate;

2-methoxy-1,1-dimethylethyl 4- {[(acetyloxy)(phenyl)acetyl]Jamino}-2-(dimethylamino)-1-
phenyl-1H-imidazole-5-carboxylate;

2-methoxy-1,1-dimethylethyl 4-{{(2,5-dichloro-3-thienyl)carbonyl]amino }-2-
(dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate;

tert-butyl 4-[(2-chloro-4-fluorobenzoyl)amino]-2-(dimethylamino)- 1-phenyl-1H-
imidazole-5-carboxylate;

tert-butyl 4-[(3-chloro-4-fluorobenzoyl)amino]-2-(dimethylamino)- 1-phenyl- 1H-
imidazole-5-carboxylate;

tert-butyl 4-[(4-butoxybenzoyl)amino]-2-(dimethylamino)- 1-phenyl- 1 H- imidazole-5-
carboxylate;

tert-butyl 2-(dimethylamino)-4-({N-[(4- methylphenyl)sulfonyl]-L-phenylalanyl }amino)-1-
phenyl-1H-imidazole-5-carboxylate;
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carboxyl ate; tert-butyl 2-(dinethylam no)-4-

[ (met hoxyacetyl )am no] - 1-phenyl- 1H i m dazol e-5-
woaodyorydoat e; tert-bntyl 2-(di nethyl am no)- PCT/SE2006/001464

| - phenyl - 4-[ (phenyl acetyl )am no] - | Him dazol e- 5-

car boxyl ate;tert-butyl

4- {[(benzyloxy)acetyl]an1noﬂ42 (di met hyl am no) -

1- phenyl - 1Hirni dazol e- 5- carboxylate

ter butyl 2- (di et Ian1no) 4-[ (3, 3-di net hyl but anoyl
tem-h@yﬂ-@%‘nethyﬂarmnq% (A ctimethalbsnzayDeinmoH Laphenyl B ipi azole 5-

- (di. et hyl ammo) - 4- [ (phenoxyacet y*" car boxyl at e;
Carﬁ"’é?ﬁgﬁt yl 4- ({[ 4- (bei i zyl oxy) phenyl ] acelyl }ai i
ternb)tyl2- (dikn et laytig) Inphenky - Hi M ypghehyH - (difl agrehR thyl)- 1 H-pyrazol- 4-
carboxylate; tert-buty (2, 3-di hydro-

yl]%rm%}@m%fénmdg@l%éwmogﬂa}% o] - 2- (di net hyl ani no) -
terz‘?-g\li}?lﬁl ¥ﬂ(i i ABEA0R))a S ARRAS YD Al fnetlhiylamino)- 1-phenyl- 1 £

dJneth axr

mﬂdmz)olddﬂhﬂmyﬂa%- [ (2-ti hi enyl acetyl )arri no] -

e R Ry A A= Bl Hipesrenb-
yl)da:r Mﬂnmo' btmrﬁjddm@lsazaﬁ:ox gRfPoxyl ate; tert-butyl
4- chl oro% henyl )acelyl ] arni 2- (di et hyl ar ni no) -

tert- blmiléh;(ﬁ et ometeyled- ﬁgoacléamm}y%é@@e&tym@uiyhenﬂ-IH-

Hmﬁw&%%ny%ﬁ%kzﬁlzlgg;oﬁe ng phenoxypr opanoyl ) ani no] -

tert-butyl 4-({[3-chloro-4-(isopropylsulfonyl)-2-thienyljcarbonyl }amino)-2-
(dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate;

tert-butyl 4-{[5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furoylJamino } -2-(dimethylamino)-
1-phenyl-1 A- imidazole-5-carboxylate;

tert-butyl 4-({[3-tert-butyl-1-(2,4-dichlorobenzyl)- 1 H-pyrazol-5-yl]carbonyl }amino)-2-
(dimethylamino)- 1-phenyl-1 H-imidazole-5-carboxylate;

tert-butyl 2-(dimethylamino)-4- {[(4- methyl-2-phenyl-1,3-thiazol-5-yl)carbonylJamino }-1-
phenyl-1H-imidazole-5-carboxylate;

tert-butyl 2-(dimethylamino)-4- {[(6-phenoxypyridin-3-yl)carbonylJamino}-1-phenyl-1 H-
imidazole-5-carboxylate;

tert-butyl 4-({[1-(4-chlorophenyl)- 5-(trifluoromethyl)- 1 H-pyrazol-4-yljcarbonyl} amino)-
2-(dimethylamino)-1-phenyl- 1 - imidazole-5-carboxylate;

tert-butyl 4-[(3 ,4-difluorobenzoyl)amino]-2-(dimethylamino)-1-phenyl- 1 A-imidazole-5-
carboxylate;

2-methoxy-1,1-dimethylethyl 4-[(4-bromo-2-chlorobenzoyl)amino]-2-(dimethylamino)-1-
phenyl-1H-imidazole-5-carboxylate;

2-methoxy-1,1-dimethylethyl 4-[(4-bromo-2-methylbenzoyl)amino]-2-(dimethylamino)-1-
phenyl-1H-imidazole-5-carboxylate;

2-methoxy-1,1-dimethylethyl 4-[(4-chloro-2-methylbenzoyl)amino]-2-(dimethylamino)-1-
phenyl-1 H-imidazole-5-carboxylate;

2-methoxy-1,1-dimethylethyl 4-[(2-chloro-4,5-dimethylbenzoyl)amino]-2-
(dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate;
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carboxyl ate; tert-butyl

4-{[ (3- cMor ophenoxy) acelyl ] ar ni no} - 2- (di met hyl ar ni no) -
wa-2pdTenydos | Hi m dazol e- 5-carboxylate; r PCT/SE2006/001464

-butyl 4-[ (2, 3-di hydro-1, 4-be

p- zodi oxi n- 2-yl car bonyl ) am no] - 2- (di et hyl anr no) - | phen

yl - | Himidazol e-5-carboxyllate; tert-butyl 4-
{[ (2, 5-di cWor o- 3-t hi enyl ) car bonyl ] ar ni no} - 2- (di et hyl a
rnrno)- 1-phenyl- |H m dazol e- 5-carboxyl at e;

2-mpedaaxylut-gimethylpthyl 4 HRdr difludrobentiopigarhipbl- 24 (Bimpiindaaino)- 1-
idin- 5-yl bonyl ' - 2-
phe%ﬁfﬁ%?%@f%%df%réﬂ%ﬁ%%ﬁ;l E)mlll—l]- [ ?nmdggol} e- 5- car boxyl at e;
2—1?@hdxylldi,ll-xiimé%hil{etgylglg-i(ZCdthllqdmlS-‘Z’fpﬁhﬁﬁ}?ﬂbe}lioﬁ%ai’fﬁﬁclf]lﬂl:écﬁmethylamino}1—
ur oyl.] .am no}-2-(di ne am no) - 1-phen
Phﬁ“%i‘&é‘iﬁ’ll‘g-zd&%%wtﬁt e?/ tert-butyl |04- %/( 2,1 .
eSO ATk RSB PL L BOL PhI AfD fin-
1H{ijnfdaceleyi-aarhxyidigny| ) acetyl Jarnino
2-%&1:%(5(&&;@%«{%%&%& Lp-f()l:c]fﬂo@cry]-%?%!etho%y'_i“sorHicdo?iﬁg}lll)eefmino]-2-
(diﬁletmg}aﬁﬂwl Hplhen$t- AFdinfidadi61e BedrbH8¥dte;am no] - 2- (dmi e

calr nox

| at e;

2 Nighexsli yimedpletybidisethsbunino i€, 4 Ginddbersoyecyingd b
) .| -phenyl | H i ni dazol e-

PRl ST RIS LR, prenvil i Tm dazole

car box
tertAB{itfy] 4-p@rehbirbbeme Pyashiaal behstly)-amyno]lidia- (-¢i- nEtihydaasleisno
- -é)henyl - | H m dazol e- 5-carboxyl ate; tert-butyl
carl C_))iy ate;

Zl\Eeglth)énr %gﬂaﬁrﬁéltpﬁ%lyi £YeL B8R0 Iy hh&RLERBYN AL NE) @it dEho)-1-
phenyl- 1 H-imidazole-5-carboxylate;

2-Methoxy-1,1-dimethylethyl 2-(dimethylamino)-4- {[4-fluoro-2-
(trifluoromethyl)benzoyl]amino } - 1-phenyl- 1 H-imidazole-5-carboxylate;
2-Methoxy-1,1-dimethylethyl 2-(dimethylamino)-4-[(4-fluoro-2-methoxybenzoyl)amino]-
1-phenyl-1 H-imidazole-5-carboxylate;

2-Methoxy-1,1-dimethylethyl 4-[(4-chloro-2-methoxybenzoyl)amino]-2-(dimethylamino)-
1-phenyl-1 H-imidazole-5-carboxylate;

tert-butyl 2-(dimethylamino)- 1-phenyl-4- {[2-(trifluoromethyl)benzoyl]amino }- 1 H-
imidazole-5-carboxylate;

tert-butyl 4-[(2-chlorobenzoyl)amino]-2-(dimethylamino)-1-phenyl- 1 H-imidazole-5-
carboxylate;

fert-butyl 2-(dimethylamino)-4-[(2-methoxybenzoyl)amino]- 1 -phenyl- 1 H-imidazole-5-
carboxylate; '

tert-butyl 2-(dimethylamino)-4- {[(5- methyl-3-phenylisoxazol-4-yl)carbonyljamino}-1-
phenyl- 1 H-imidazole-5-carboxylate;

tert-butyl 4-{[(3-chloro-2-thienyl)carbonyl]amino } - 2-(dimethylamino)- 1 -phenyl- 1 H-
imidazole-5-carboxylate;

2-methoxy-1,1-dimethylethyl 4- {[(benzyloxy)acetylJamino}-2-(dimethylamino)- 1-phenyl-

1 H-imidazole-5-carboxylate;
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phenyl - |1 Him dazol e-5-carboxyl ate; tert-butyl 4-
{[2- (4-chl oroph. enyl) - 2- net hyl propanoyl ] am no
wo-2807(odszoet hyl am no) - 1- phenyl - | PCT/SE2006/001464
H i mi dazol e- 5- car boxyl ate; 2-nethoxy-I,I-di nmethyl et hyl
4-[ (4-chl orobenzoyl ) ai ni no] - 2- (di net hyI ai ni no) -1 - pheny
|1 H imdazol e- 5-carboxyl at@; 2-nethoxy-
1, 1-di met hyl et hyl 4- {[(3 chI or.ophenoxy) acetyl] am no

-2- (di met hyl am no) - henyl -
tertl-butylrﬁb[ézczbloeoa (@@ﬂb@@ﬂogy en@}fibtﬂm}yfl (dimethylamino)-1-phenyl-
rr%t_ % 4- [(2,3-di hydro- 1, 4-benzodi oxi n- 2-
b6 y‘f%f V{6 - 2- (di met hyl ami no) - 1- pheny! -
terﬂbhtylrﬁ-@l&ﬂahﬁa&mw«ﬂblﬁhé)@m-@ﬁ ,303-erflude-methoxy-2-
-di net hyl et.h 2- (di_net hyl am no) 4-
Phwl@r%ﬁw}m ¢->-carbemaiate; | H-

]
o BigEe tﬁﬂ.ﬁ@fﬁﬁ%@fe@fﬁwmwm. RS PP
carbowy]ats) - (d| met hyl ami no) - | phenyl -

erl S R BRI o éw&? “okmghy aBRS) b

imiflazdte- §-@hibBkyllegm no) - 1- phenyl -
| Hi m dazol e- 5- car boxyl ate; 2-net hoxy-

tertybutyld {H6L-RsatEpingtidin-4- yl)carbonyl]ammo} 2-(dimethylamino)-1-phenyl-1H-

m?adz{o (§Jc§ﬁ-bg;ﬁf]g@r o- 3-t hi enyl ) car bonyl ] ar nr no} - 2-

met h no) - 1-phenyl - 1H i m dazol e- 5- car boxyl at e;

tert-—bmyl)@l-(dmethylanuno) 4-{[(5-methyl-2-phenyl-2H-1,2,3-triazol-4-
4-f 1 uor abenzaqyl ) ar ni no] - 2- (di net hyl am) -

yl)‘I’E1r ZHC Al Bﬂl -PhegRl HdmidzeleSheuRaxyiats; te - butyi
o R e AL -5\ o piao)-1-phenyi- L
nmaa@hﬂ)@ oxylete;

tert-butyl 4-({[2-(4-chlorophenoxy)pyridin-3-yljcarbonyl } amino)-2-(dimethylamino)-1-
phenyl-1H-imidazole-5-carboxylate;

tert-butyl 4-{[(1-tert-butyl-3-methyl-1 H-pyrazol-5-yl)carbonyl)amino }-2-
(dimethylamino)-1-phenyl- 1 H-imidazole-5-carboxylate;

tert-butyl 4- {[(3-tert-butyl-1-methyl-1 H-pyrazol-5-yl)carbonyl]amino } -2-
(dimethylamino)-1-phenyl-1 F-imidazole-5-carboxylate;

tert-butyl 4-{[(4-bromo- 1-ethyl-3-methyl- 1 H-pyrazol-5-ylcarbonyl]amino } -2-
(dimethylamino)-1-phenyl- 1 H-imidazole-5-carboxylate;

tert-butyl 4-{[(5-chloro- 1-methyl- 1 H-pyrazok4-yl)carbonyl]amino }-2-(dimethylamino)-1-
phenyl-1H-imidazole-5-carboxylate;

1 H-imidazole-5-carboxylic acid, 4-[[[2-(2,3-dihydro-5-benzofuranyl)-4-
thiazolyl]carbonyl]amino]-2-(dimethylamino)- 1-phenyl-, 1,1-dimethylethyl ester;
tert-butyl 2-(dimethylamino)- 1-phenyl-4-[({1-[4-(trifluoromethyl)pyrimidin-2-
yljpiperidin-4-yl}carbonyl)amino]- 1 4- imidazole-5-carboxylate;

tert-butyl 2-(dimethylamino)-4- {[(6-phenoxypyndm—3 -ylcarbonyljamino}-1-phenyl-1H-
imidazole-5-carboxylate;

tert-butyl 2-(dimethylamino)-4-{[(4- methyl-2-pyrazin-2- yl-1,3-thiazol-5-
yDcarbonyl]amino}-1-phenyl- 1 H-imidazole-5-carboxylate;
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tert-butyl

4-[ (4- but oxybenzoyl ) ammo] - 2- (di menyl ar ni no) - 1- phenyl -
woObkki7staa ol e- 5- car boxyl ate; tert-butyl PCT/SE2006/001464

2- (di met hyl arni no) -4- ({i V-[ (4-

met hyl phenyl ) sul f onyl ] - L- phenyl al anyl } am no) - | phenyl -

| Himdazol e- 5-carboxyl até7tert-butyl

2- (di net hyl apno) - 4-[ ( 3, 4- di net hyl benzoyl ) am no] -

1- phenyl - | Him dazol e-5- carboxylate; t rt-butyl
ter2bytyli Zagithgthglaminndj4- ({I1-(hrewsfoxdplefyl) - 5-methyl- 1 H-pyrazol-4-

-phenyl.-5-(trif romet hyl) - 1 H- pyrazoWl ]

vl %%@cg’gﬁ}fﬁ%% Inpjeny L ﬁ'}l Wcﬁlﬁ‘gé Séga%b%%(%% xyl at e;
terﬁ&%ttl-ﬁ@iﬁdéthylamino)-1-phenyl—4- [(V-phenylglycyl)amino]- 1 H-imidazole-5-

4 (t2’ 4- di chl or ophenoxy) acet yl [ ar ni no} - 2- (di net hyl am
cari & phenyl - | H m dazol e- 5-carboxyl ate; tert-butyl

| . I . - - - -
terﬁz.ﬂgtgxyzg@@%ﬁa%%%H}yﬁ@ﬁ%}pﬁeﬂlgﬁ,cylmﬂxﬁ1.%58{3,%#
imith7ols-Saarhlogylategc ar boxyl at e; | f | ”
Arnbulyl 4-[(5-fer”butyl -2-nethyl -3-furo ai mo] - 2- (di
te”’ﬁé‘it}’li‘§7E/(%ﬁ’r‘h’é‘é‘hPJ%M9¥1'WFW%S@§%H'8=(d@%@21W}' thbenyl- 14~
inﬁa%wg_%ﬁb{,kﬁa&hl or o- 4- (i sopropyl sul fonyl)-2-thienyl]ca
rbonyl }am no) - 2- (di net hyl ani no)- 1- phenyl -
tertt bhtylr - (hmothplofrind s [(k 5 intek: 1 -ylacetyl)amino]- 1 -phenyl- | H-imidazole-5-
: §,t1¥|_4-{[5-(4- cWor ophenyl ) -2-(trifluoronethyl)-3-feoy
"arP‘% %0} - 2- (di met hyl ani no) -
2-rdethdygny | -ditbthyle gzl @ IEb&aihiaxydlat Bacetydfabmifd)t Y {dimethylamino)-
4- ({[3-tert-butyl-1-(2, 4-di chl or obenzyl) -
1-phepsiny) Hhsaidaagley picadekdalp! } ami no) - 2-  (di met hyl ani no) -

Z-M%tg{%f}}l:' 12’,|1 Z%%%?ﬁ@?%&hﬁ%%%ﬁﬁﬁ??jéx#@z%m[ 2,3-dihydro-1H-indolk-1-
yDadety2lapier}yl -pher34-{ Neintiflazbley$-rardobdaty;l | am no} - | phenyl -
ter}-tllitiylrg- gfu%lgt sl_arsrﬁr?o%-r lkzgﬁ(%gre&-e{;[(2-thienylamino)carbonyl] amino}-1H4-
imidazole-5-carboxylate;

tert-butyl 4- {[(benzylamino)carbonyljamino}-2-(dimethylamino)- 1-phenyl- 1 H-imidazole-
5-carboxylate; and

tert-Butyl 4-({[(4-chlorophenyl)amino]carbonyl }amino)-2-(dimethylamino)- 1-phenyl-1H-

imidazole-5-carboxylate.

The compounds of formula (I) above are useful as positive allosteric GABAg receptor

modulators as well as agonists.

The molecular weight of compounds of formula (I) above is generally within the range of
from 300 g/mol to 700 g/mol.

It is to be understood that the present invention also relates to any and all tautomeric forms

of the compounds of formula (I).

The general terms used in the definition of formula (I) have the following meanings:
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tert-butyl 2-(dinmethylam no)-4-
{[ (6- phenoxypyri di n-3-yl)carbonyl ]
wamotey3zbe phenyl - 1H m dazol e- 5-carboxyl at e; r PeDSEN06/001464
4- ({[|-(4-cbl orophenyl)-5-(trifluoronethyl)-I
H pyrazo] r4-yl]carbonyl} am no)- 2-(dinethylam no)
1- phenyl - | Hi nidazol e-5-catboxyl ate; tert-butyl 4-[(3
, 4-di f | uor obenzoyl ) am no] - 2- (di et hyl ani no) -
1-phenyl - I'Himdazole- 5- carboxylate;
Ci-@y kol ig/a straighdionbranchedetipil group, having from 1 to 10 carbon atoms, for

e 0 BB SRR L BRI 5 iy kel
butﬂl, ﬂerﬂylﬂﬁbﬁbyltﬁtﬁéxﬂ or he Etyl The alkyl groups may contain one or more
(4-brono-2-neliiyl benzoyl ) am no] - 2- (di et hyl am no>

hetq_matﬁ% Rjectedripm ¢, Abanst $15. rr oG &f dhe carhemrakRgmay be
subgﬂt&t'gg !Zf%f?hglg %n ﬁ%tgﬁéla éﬁ’i‘t ggiﬂmﬁég og ﬁ]?c%lggupf _areplﬁlg%lglr][- e_:thlethe;, methyl-
ethy‘]amnediad med}yﬁlnambhhxly Tht elkyPeroep hmay ferm part of a ring. One or more

h
of ¢ Elﬂ(g' S Siéfg%a PR FoYIR B B sybeifiesd fopa fluorine atom.
cl-cel LISI 1BYt|s&Hi'gHﬂ)rbréncﬁé'tE 1-%%@ mheaZ BoRr ProCRERONYAERE for

2- et ho , | -di met hyl e

exa Dl Pt L L v By oy, cbutyisenlanyi i s

butgly hét)h éﬂ%n%ﬁ' Zk%&%(?‘h%ﬁé#’ﬁ{% aﬁ&? groups may contain one or more

hetefoft(ds sdibat Both|QyoF akiefizey bl mek-of tHeiafRinhydmdiapbe |
phenyl.- | Him dazol e-5-carboxylate; 5 2-netho ﬁ
Subiﬁfit% if%éll%ii g]?tﬁwtogl Eerpmelenof afﬁhrﬁyumrepmw -etgylether, methyl-
thilerdind REA Y By R RABAY ) R ThE i1 form part of 0
® {(H-l m dazol e- 5- car b%xy atgﬂé(y %r?ﬁ%?ﬁ%xgﬁmp of aring. One or more
of the hydibgemtabgrheoftht alkyl group may be substituted for a fluorine atom.
4-1 (2-chl or o- 6- net hoxyi soni coti noyl ) ammo] - 2-
(di met hyl am no) - 1-phenyl - 1H i m dazol e-5-carboxyl at e;
C1-C4 alkyl 1s a straight or branched alkyl group, having from 1 to 4 carbon atoms, for

example methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, secondary butyl or tertiary
butyl. The alkyl groups may contain one or more heteroatoms selected from O, N and S,
1.e. one or more of the carbon atoms may be substituted for such a heteroatom. Examples
of such groups are methyl-ethylether, methyl-ethylamine and methyl-thiomethyl. The alkyl
group may form part of a ring. One or more of the hydrogen atoms of the alkyl group may

be substituted for a fluorine atom.

C2-Cyp alkenyl is a straight or branched alkenyl group, having 2 to 10 carbon atoms, for
example vinyl, isopropenyl and 1-butenyl. The alkenyl groups may contain one or more
heteroatoms selected from O, N and S, i.e. one or more of the carbon atoms may be
substituted for such a heteroatom. One or more of the hydrogen atoms of the alkenyl group

may be substituted for a fluorine atom.

C2-Cyp alkynyl is a straight or branched alkynyl group, having 2 to 10 carbon atoms, for
example ethynyl, 2-propynyl and but-2-ynyl. The alkynyl groups may contain one or more

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

oxy-1|,I-di net hyl et hyl 2- (di net hyl am no) - 4-[ (2, 4-di net hy
wohermaaydod) ani no] -1 1 o phenyl - | H i m dazol e- PCT/SE2006/001464

5-carboxyl ate; tert-Butyl 4-[(2-chlorobenzoyl)am no]j-

1- phenyl - 2-pyrrolidin- 1-yl- |IHimdazol e-5-

carboxyl ate; 2- Met hoxy- 1, 119i met hyl et hyl 4-

[ (2- brono-4-fl uorobenzoyl)am no] - 2-(di net hyl am no) - 1-

phenyl - | H i m dazol e-5-carboxyl ate; is 2-Methoxy-
subgtitpted iferesuily b deteydatopn. (Qreratohert @fthadlydepgerl atofywif thealkynyl group

[ £ t hyl Y benzoyl ] am no }-1-phenyl -

maﬁg&g%sﬁﬁ:&e@l@g %ﬁ%é eo%i?}%at e; 2-Met hoxy-

1, 1-di net hyl et hyl 2-(di met hyl ami no) - 4-

4-f | -2-neth benzoyl ) am no] -
03% @%ﬂéjﬁﬁ&i 133 C{?rgh%\g@bh@lz%é )Ffbl&/%a%@: atomg aychR gyclopropyl,
cyclobhty] Jﬁ%{og&lxt?lt J}%lyclﬁhexy% eT he cy%ogl . lnl‘lg(jl}f a2l_scz be unsa‘HJ)I/?ted. The

4-1 ("4- chl or o- 2- et hoxybenzoy di net am no)
cycloaiy] grophemgy hivd-onerir daxeheteSatoars seleytbd from © SN tand 8t 4. one or

2- (di met hyl gmi - . 1-phenyl - 4-
mofs S TP AP ORBER pF P RaihayheterpptamQaspemore of th
hydeo Gl ey bthe éydlcfaﬂlg{'l be’uﬁ'rﬂay[l{ezsuﬁﬁt@ﬁt@@ €r a fluorine atom.

I zoyl )arriino]-2-(dinmethylarnno)-I-phenyl -|

H htiidazol e-5- carboxylate; 25 tert-butyl

o4 BT ERoRP bt patice TR MY AR Ao, ety
cth@xy(, diprepdyy] abutory, idoprdioks; isohitdng, scopden liiospxaziaty butoxy,
N U A

unsbhubated; BhA &-if prdpBhitr kGaIbPARYy] @AE BRoxy may be aromatic, such as .
}-2- (di met hyl ami no)- 1-phenyl - "iH
in benzyloxy or phenoxy.

C1-C4 alkoxy is an alkoxy group having 1 to 10 carbon atoms, for example methoxy,
ethoxy, n-propoxy, n-butoxy, isopropoxy, isobutoxy, secondary butoxy or tertiary butoxy.
The alkoxy may be cyclic, partially unsaturated or unsaturated, such as in propenoxy or

cyclopentoxy. The alkoxy may be aromatic, such as in benzyloxy or phenoxy.

C1-Cyo thioalkoxy is a thioalkoxy group having 1 to 10 carbon atoms, for example
thiomethoxy, thioethoxy, n-thiopropoxy, r-thiobutoxy, thioisopropoxy, thioisobutoxy,
secondary thiobutoxy, tertiary thiobutoxy, thiopentoxy, thiohexoxy or thioheptoxy group.
The thioalkoxy may be unsaturated, such as in thiopropenoxy or aromatic, such as in

thiobenzyloxy or thiophenoxy.

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.
Polycyclic rings are saturated, partially unsaturated or saturated.

The term heteroaryl is herein defined as an aromatic ring having 3 to 14 carbon atoms,

including both single rings and polycyclic compounds in which one or several of the ring
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30 irnidazol e-5-carboxyl ate; 2-nmet hoxy-
1, 1-di net hyl et hyl 4- {[(benzyl oxy)acetyl]am no)
WO 2077380 hy| anmui 0) - 1- phenyl | H PCT/SE2006/001464
i m dazol e-5-car boxyl ate; r
- bulyl 4-{[ 4- cUor 0- 2- (nelhyl sul f onyl ) benzoyl ] am no} - 2- (
di metiiyl anino)-1-phenyl | H 2§ mi. dazol e- 5- car boxyl at e;.
tert-butyl
2- (di et hyl ai ni no) -1 -phenyl -4-[(3, 3,3-trifluoro-2-neth
atorgg {5 pthepersigph.prioegensy Syahirn gjch as furanyl, thiophenyl imidazopyridine,

. «5- 0)'4Y : . - . ..

ber bR RO R, it iy igreate: ¢
dihydratigtizdfufdn( dihgtitobempyioxtienthienyl, bestdiaensil baisokidyl Fotyicstlic
. met hyl ani i no)- | -phenyl -1 H m dazol e- 5-carboxyl at e;
ringsgrg SAhriplapartially upsainptedi g5 s#ERSs. 4- y1 ) car bonyi | ani no} -

2-(dinetiiylamno)-I-phenyl-1 H m dazol e-

5-carboxyl ate; tert-butyl 2-(dinethylarnino)-4-
Halpggngs)ras tibgd heeip fieseldcted Hiroln 2h18rite, iftapthe, Hromine or iodine.

yl) car bonyl ] am no} -1 - phenyl -

"-imdazol e-5-carboxylate; tert-butyl

The2tefrtl kgm®tifié et Mepeirdasd dival R OROZH b otibld bihdedas BeABb atom.
am no}-1-plienyl-1 H mdazol e- 5-carboxyl at e; )
Carben atopgtags pr&sepg pdjacepirtodhe eatbrhatmanty iyl the divalent oxygen is
bored| 1 carbonyl } am no) - 2- (di met hyl am no) - 1-
phenyl - 1H i m dazol e- 5- car boxyl at e;
terbutyl4-{[(l-tert-butyl-3-nmenyl-I

H pyrazo] r5:yl).carbo am no}-2- (di nethyl am no) -
When @%ecﬁwp]-ouﬁ%qf e EFP%?&%? pafrmetrip Gasppn tom, they can
exidtfid SevieR bteRUENEmicd] 1681 Yhe present invention includes the mixture of
. Hpyrazol -5-yl)carbonyl ] am no} - 2-
isomers as well as the individual stereoisomers. The present invention further includes

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

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

issue.

The compounds of formula (I) are useful as positive allosteric GBR (GABAg receptor)
modulators. A positive allosteric modulator of the GABAg receptor is defined as a
compound which makes the GABAg receptor more sensitive to GABA and GABAg
receptor agonists by binding to the GABAg 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 GABAp 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.

A further aspect of the invention is a compound of the formula (I) for use in therapy.
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(di met hyl am no) - 1-phenyl -1H i m dazol e- 5-carboxyl at e;
r -butyl 4-{[(4-brono-I|-ethyl-3-nethyl-I
woékpyreazobr 5- yl ) car bonyl ] am no} - 2- (di met hyl amPQo)sE2006/001464
1- phenyl - 1H i m dazol e-5-carboxyl ate; tert-butyl
4-{[ (5-cMoro-I|-nmenyl - |
H pyrazol r4-yl) carbonyl ] ar rr%b} 2- (dnet hyl am no) - | pheny
| - 1'Himdazol e- 5- car boxyl at e;
| H i m dazol e- 5- car boxylic acid,
4-[[[2-(2, 3-di hydro- 5- benzofuranyl )-4- thiazolyl]

s SEGRRRE T APt ETEA SR 0 BB e s

aganisghgoy thedadnfiqitatidndof (atpositilve el astreichydJubator, i ticreaged inhibition
of ‘¥Q-H]ng e}r"’lgrdégg L Cﬁé?@? %'eg%@gol%&t]r;,ﬁ'sﬁ for a GABAg agonist is

obsgrv(e&I | GIEHS résfent mventlon is directed to the use of ar?osmve allosteric
[ (6- phen xy | n- 3-yl ) car bonyl ] am no} -
iBrteehnios| Qraipwdyllgao gormuda i), bpﬁqnally in combmatlon with a

GA%A re%ap{ lg%atg]?tp ﬂ§f1 éf%é@?%g)ﬁf ]r%??qz Wgti/en? %oﬁﬁé@rfwlbfuon of transient
lovddr egophagazlcdpamseeﬁ adlbauydsaTeESREt v

2-(di methylam no)-4-({[I-(4-nmetiioxyphenyl)-5-nethyl-I
H pyrazol -4- yl]carbonyl }am no) - - phenyl - |

A ﬂi‘f‘théﬂ'ahﬁi@tzﬁ the ﬁw&?cfogqg(ﬂt A€ | of Y %rhpcmﬂh%lf formula (I), optionally in

di met hyl am no
COI{ﬂ(lﬂaﬁOp h’Gﬁyd GlARAM r}:mpltcmageﬂnbi- lfdnthmmah\ﬁ'a&ureccﬁabm@daﬁieﬁt for the
tert-b
preﬁertnaflﬁgf%f‘am no) - 4- [ (JV- et hyl - 7V- phenyl gl ycyl ) ani no]
- 1- phenyl | H m dazol e- 5-carboxyl ate; -bulyl
& 3-di hydr o-| o _ .
Stiljja Ferts] aspeqt] of et ipvandinn Aothe 2sq of sestimpuadiof SymblagBe aytionklly in

coﬁéﬂ%&ﬂ %@Lh g%B%@ r@ﬁ@&({:}%&lsg %gtt{lg]féta%]k Cturteyqf )a gnrﬁdri]cgfn_ent for the

tredbmpinenf ‘ghstro&#cbphﬂlg'edhfeﬂhﬁ diease (GERD).

Effective management of regurgitation in infants would be an important way of preventing,
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 (1), optionally in
combination with a GABAg receptor agonist, for the manufacture of a medicament for the

treatment of lung disease.

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

management of failure to thrive.

Another aspect of the invention is the use of a compound of formula (1), optionally in
combination with a GABAg receptor agonist, for the manufacture of a medicament for the

treatment or prevention of asthma, such as reflux-related asthma.
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car boxyl ate; 2-netiioxy-1,I1-di menylenyl 4-[(l
H benzi m dazoM yl acetyl ) am* 1- phenyl -
wabki7rstaa ol e- 5- car boxyl at e; 2- Met hoxy- PCT/SE2006/001464
1, 1-di et hyl et hyl 2-(di net hyl am no>4-
{[(2-o0x0-2, 3-di hydro- IHindol- 1-
yl )acetyl ] ami no}- 1- phenyl - ¥#H i mi dazol e- 5- car boxyl at e;
tert-hntyl 2-(dimethylam no)- 1-phenyl-
{[(2-m enyl am no) car bonyl ] am no} - | H m dazol e-
A forthes ﬁmwfah@mvcm ipthetuge of a compound of formula (I), optionally in

coni%niz% 0 nsmﬁy ﬁ%]g)&g?eg)l a%glllgtn?ogél}w%q arﬁ% 8?& me%lcament for the

treahﬁéﬂt&ptéﬁbﬂﬁc(n{df(l&yﬁﬁlh@bﬂ&ﬁ&xﬁy lgradgin] car bonyl } ar ni no) -
2-(dm enyl am no) - | - phenyl -1 H m dazol e- 5-carboxyl ate.
The conpounds of formula (1) above are useful as

A f&@@rta 8t &d th@?_xﬁ: STV%%BI s A Sh&R cpfor ?E%lﬁfﬂgfl ?S ﬁﬁ?s\f@llt hower

as ag sts ecul ar wei ght conpoun
esoplorgeall s@hl@lbt)er Eltﬂmﬂonss(T@,ESRsb twthgreby & Iphmrtaheutrcalhjg endf

from 300 to 700 g/mol. 1t d d
phapeol et Bt BB bipapusd o fosmul O OBPALRR a1 |
corlipitRABIitCa GAB, @ée de ﬁ@ﬂﬁ@ﬁ%ﬂﬁmﬁﬁmﬁ% st (d ﬂeed Bh Such

mh%eneral terns used |n the definition of fornula

#98 t he fol | owi ng neani ngs: C1-CG Cal kyl is a stralght
or branched al kyl group, having from1 to 10 carbon
atons, for exanple nethyl, ethyl, n-propyl, isopropyl,

Ancthénspdct of the asteytion Secoeatiad Jor i preventien bf fflyx buliertby a

pentyl., .jsopentyl, hexyl heptyl . The al kyl groups
Phaﬁ’ﬁ?/c%e?ﬁl i45d pharmse éﬂméf@%%\%ﬁ%n@é p&empRuad, of fpropula (D),
optRAREIISN donfina8HE with ar@ABA%freéerbr 686:RQNs AHRATEtERY tP#£ subject in

need of such prevention.

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

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

Another aspect of the present invention is a method for the treatment or prevention of
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 2 method for the treatment or prevention of
regurgitation in infants, 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.

Still a further aspect of the invention is a method for the treatment, prevention or inhibition

of lung disease, whereby a pharmaceutically and pharmacologically effective amount of a
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substituted for such a heteroatom Exanples of such
groups are nethyl -et hyl ether, nethyl ethylam ne and
wortdnyor3ohi omet hyl . The al kyl group may for m pact/sakoos001464
ring. One or nore of the hydrogen atons of the al kyl
group may be substituted for a fluorine atom Cl1-C7
al kyl is a straight or br anéhed al kyl group, having
fron11 to 7 carbon atons, for exanple nmethyl, ethyl,
" n-pro I sopropyl, n- butyl i sobutyl, secondary
Conmﬂlyqio foéliﬂtllazﬂ? )y omfiempily npmmaumwﬁemﬁwmmmor@gomst is

sarfiiRetes o SngoR i pe i RS FAmERT LoBdRele TR Brasi oy

intepialit be duatdompiraionnof regygiteedsgissici dotfead. f or such a
het er oat om Exanpl es of such groups are
nmet hyl - et hyl et her,, net hyl et hyl anr ne and

SHINE s &@b&'@?ﬁ&ﬁhvenﬂ%ﬁ i@h kﬁ(%hOQ HQURe FBYade ﬁ;éiﬁ ﬁlafafl?r@ft? thrive,
ring. Oné or nore of the hydrogen atons o

whgp@upphmmawtlsalbsandtphawcbmgmny effestive ematmim{ a@onﬁéund of

ot i o AL B, Bt o

subfecPinQe¥d of ixBpred@eht. n-butyl, isobutyl, secondary

butyl or tertiary butyl. The al kyl groups may contain

one or nore heteroatons selected fromQO Nand S, i.e
A R RO Ol LR SR B TRl SRS Skl
suchgs$ faﬂlux&h]lageldekthma whetby b phﬁrmﬁbanicml@ aicbharmacologically effective

meth | -thio he al k r.ou formpart of a
a6t 2 BB LB (SO GRT Go oAb ORIonr 0 hE AR Foceptor
agogfseupadmmste@e@t%% B iBGheb O6F such kie@hdepe atom C2-G 0

al kenyl is a straight or branched al kenyl group,

having 2 to 10 carbon atons, for exarrpl e vinyl,

T ro

A AARRSREEN oSt o RS B BRI i o

chr&hic largngiti) evhefebyaphamiactiitialla bRDphinasBodieally€fective amount of
substituted for such a heteroatom One or nore of the

a coppRRuag of forrias(Do Prtionally ik eomppingfiaaupith a GABAg receptor agonist, is

administered to a subject in need of such treatment.

A further embodiment is the use of a compound of formula (I), optionzilly in combination
with a GABAg 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.

A further embodiment is the use of a compound of formula (1), optionally in combination
with a GABAg receptor agonist, for the manufacture of a medicament for the treatment of
functional dyspepsia. Another aspect of the invention is a method for the treatment of

functional dyspepsia, 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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may be substituted for a fluorine atom C -G O

al kynyl is a straight or branched al kynyl group,
wboavi7ng3zdot o 10 carbon atons, for exanpl e et hyRgir/SE2006/001464

2-propynyl and but-2-ynyl. The al kynyl groups may

contain one or nore heteroatons selected fromQO, N and

S, i.e. one or nore of the %hrbon atons may

besubstituted for such a heteroatom One or nore of

t he hydrogen atons of the al kynyl group rmay be

substituted for a fluorine atom C3-ClO cycloal kyl is

VGl Kyl havi.n . 10 carban ataons such as
P8 s e e PO el sERe B oo iipRS
Distthrefsyabobd itkactaigedbs or banbinshiviik apg abddiginglyfallesb ketly

groups.may have one or nore heteroatons selected from .
satigyy, Rloatiftg a5 napsea. EgplegieallynpationtsrwithRmetiqnabdyspersirscangy divided
intot)@ms%gggs@t uted for such a heteroatom One or nore of

t he hydrogen atons of the cycloal kyl group nmay be

dubhast utithdnfidentifiable pethopleysafagical GF mtebialokmxapnormatity of

al kox ro aving 1.to .carbon atons,.for. exa e
et Ry ein ShRgalelehto? (.0, elichbistt gl PabiopsRi Bea
| Solwsdeniis, BB a6 aviYceRdl hgydtsenisiiv it ada¥tréitloBnal dRSRIHINY),
hexoxy or a hept ox rouF. The al koxy may be cyclic,
Bar Fatignts ﬁhrgaldema{@ Gplappken foF hesdmpimsh as in
propenoxy or cycl opentoxy. The al koxy may be aronmati c,
such as in benzyl oxy or phenoxy. Cl-C4 al koxy is an
Furekiknad ylyspepsip clrabed digerbsedactOrdimy foahe fllloming: f or exanpl e

e Rl okl iebarBre VHRE: e prebmibl 2 tongs of

3l kperyisteior REcuetbhl dyeperRA (bhidtlok Wisthtff-UeateRY iR %he upper
unsat urated, such as in propenoxy or cyclopentoxy. The

al kehdpmemhanBe aromatic, such as in benzyl oxy or

he 1O i .S hi_oal.kox up;.
PR o GO DR B S8 R
t hi egldioky symptofisapdopoxy, n-thi obut oxy,
t hi oi sopropoxy,_ thiaoi sobutoxy, ) )
- 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-spéciﬁc)
dyspepsia.

Currently existing therapy of functional dyspepsia is largely empirical and directed
towards relief of prominent symptoms. The most commonly used therapies still include

antidepressants.

A further aspect of the invention is the use of a compound according to formula (I),
optionally in combination with a GABAg receptor agonist, for the manufacture of a
medicament for the treatment or prevention of irritable bowel syndrome (IBS), such as
constipation predominant IBS, diarthea predominant IBS or alternating bowel movement

predominant IBS.
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secondary thiobutoxy, tertiary thiobutoxy,

t hi opent oxy, thi ohexoxy or thioheptoxy group. The
woOhoaarkony nmay be unsaturated, such as in PCT/SE2006/001464

t hi opropenoxy or aromatic, such as in thiobenzyl oxy or

t hi ophenoxy. The tern1ary| IS herein defined as an

aromatic ring having from®6 260 14 carbon atons

i ncludi ng both single rings and pol ycyclic conmpounds,

such as phenyl, benzyl or naphtyl. Polycyclic rings

are saturated, partially unsaturated or saturated. The

AL Yol LSNP DS R o e
bowel mgmdramd (1B8)ywhatbyca plommpacendsallyrendiphefin R0 gRE1LS B &K
of tEe ri ngat.o is_either. o nitrogen or

amaupt of, §,comg Olmﬂlaaﬂgﬁ | OPU?IPﬁHgIFSH éﬂ}}bmﬁmﬁnd\gglg pyFABAmEeceptor
agda®Bzs paHRZe to | yﬁu HifRYd of %u% qn%%ltﬁly gy razol yi ,

pyri dinyl, thiazo i'mzazole robenzofuran
dlhydrobenzod|OX|ne t hi enyl, benzot hi enyl or

xzol yl~ Pol ycyclic rings af. aturated, partially .
1 AT L o S Yo ARyl e e B atingtnde
cortigh@tce dedutrenn abiblnaBain bhdl@iksédifortc TR by eﬁ’&lfeﬁ%wel
The termketo is defined herein as a dival ent oxyge

fungliaroerBite ahdmrriaal hleptimsend Bbdrmainardistensidio it lagmllarthwded
intd$ §§cfg%up§%&ﬁtﬁﬂé td ﬂlggﬁgl 2%\9{' ﬁ)g}térﬁ whi ch the

di val'ent oxygen is e conpounds of

flor diatrhea(prydondnant at | east one asymmetric carbon at om

% can exist, in several stereochem cal fornms. The
C

cLOPNIPAIRY BFRAPHIahe| udes the mi Xture of isomers as

@elﬂmﬂﬁmhggowammwdmgﬁsstere0|soners The present
i nvention further includes geonetrical isoners,

rotational isonmers, enantioners, racemates and

ou n
AR 1, B SR s MIFSOTRRUAYR, B sbgrons
IBToymignons havedeertlcateporized 4deerdigy 1B R8mS atiteria Rh& b@fsadileMily
& harna%_utlcally acceptabl e salt such
modified to the Rome II critefia. 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
2- Two or more of the following symptoms:
a) Relief with defecation
b) Onset associated with change in stool frequency

¢) Onset associated with change in stool consistency

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

medicament for the treatment or prevention CNS disorders, such as anxiety.

A further aspect of the invention is a method for the treatment or prevention of CNS

disorders, such as anxiety, whereby a pharmaceutically and pharmacologically effective
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as the sodium potassium anmonium cal cium or

magnesi um salt of the conpound at issue. The conpounds
wohod7arsaeba (1) are useful as positive all ost ePCT/SEBR6/001464

(GABAB receptor) nodul ators. A positive allosteric

nodul ator of the GABA B receptor is defined as a

conpound whi ch nmakes the B receptor nore

sensitive to GABA and GABAB receptor agoni sts by

binding to the GABAB receptor protein at a site
amaiint plet egnepcung of fdrelay@e dptinatih e emmdugatioo veth 4 Galdhe Eeaptor

gsi-tive allosteric R at.o cts synergistically
ago&sf,’ i aadﬁm%lé%ﬁel%;t? aﬁﬁ@e&ﬁ%flé%g%] uﬂb{r%a%@?tand/ or intrinsic
ef ficacy of the GABAB receptor agonist. It has also

been shown that positive allosteric nodulators acting
A fygther gwpect g8 Ahpnyariep ibihe ashol? erfarangd aoeogding & fogmula (1),
1 : I i
op B ol DRl SRR ESD O sk TR e el RPor o
medisgment fafthd ieatmenten prevention of depesiamd of the fornul a
(I') for use in therapy. As a consequence of the GABAB
receptor becoming nore sensitive to GABAB receptor
A e h§dest MRRNInkERI0AGT: Rlefotd @b @B trehtnRnP&Srévenfon of depression,
al l osteric nodul ator, an increased inhibition of
wherebha phenmaseiiedlyend phagpealogishiln effeative amaweitof eiyempound of
. st b S. .
Tor i e o i T 260 Wice G Rp R4 s e E G S eed 0o
subjeoisintnesdEodukly s batiment. GABAB r ecept or nodul at or accordi ng
to formula (I), optionally in conbination with a GABAB
receptor agonist, for the preparation of a nmedicanment
A fluftler bfiRci FHthOinkbonqh Heh RO S £ BSmp AWRac&RBRE @I RAula (D),
sphincter relaxations (TLESRs). A further aspect of
optiohaly imvembimation with laeGABAs oéceptor agpusintdr dfe rhamifaghae 03 |

e GRMERY do bERETAR AR Bp B ShEaRid R R oritine
deppic@Ment i on of refl ux.

A further aspect of the invention is a method for the treatment or prevention of
dependency, such as aclohol dependency, 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

freatment.

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 GABAp 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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Still a further aspect of the invention is the use of
a conpound of formula (1), optionally in conbination
Woi2007/0a338ABAB r ecept or agoni st, for the manuf aeCuSB2006/001464
a medi canent for the treatnment of gastroesophagea
reflux disease (GERD). Effective nmanagenent of
regurgitation in infants wodl d be an inportant way of
preventing, as well as curing lung disease due to
aspiration of regurgitated gastric contents, and for
Thermmerdigien gefhuad’ iadedingd ag fividveom thetstamagh jbging gbletto pass into the
xcessive,l ass, of. i.ngest ed _nut ri.ent hus,..a further
oo RS BT i Rvet oran rerepeaElbset % sund of
formula (1), optionally in conbination with a GABAB
receptor agonist, for the nanufactugﬁsgf a medi canment

Therwprdinge GEREG gattoesmbagpabredis diswse, iadstingdin gegoadancewith van

Heérnarden,v@m,i %Jﬂiﬁﬂ,umwb@&g%&% AfsedsQr BaIRA& 'k Liin,

optionally in conbination w recept or
Gasrpeniesdl, 14, pp. T3%7Hanuf act ure of a nedi cament for the

managenent of failure to thrive. Another aspect of the

invention is the use of a conmpound of formula (1),

FurRbhad Badtiointésling 0 rdlert, is@eh M fulictRnEABAFersRE &R KRN defined in
agoni st, for the manufacture of a nedicanent for the
accerdaupeviit Timmpsere Wentlioveststh Gt Riessmendid, d&aton KW, Irvine EJ,

Mugﬁgrlﬂ.?&hgre&fﬁt@??ﬁﬁ%ﬁ%B él lﬁigc!}%rs%ag %?{%?zggrnﬁ% Allf'fng(rfiswl Pain. In:

Invention I's e use of a conpou
DrazpmaoDd| TylldyiNG Ghivigpsah V06, Whirdhead GABABrugwepE,ads. Rome I
agoni st, for the manufacture of a i capent for the
Furgigng! | frowfeSBF%lv@ﬁ?rﬂ%rﬁf aang»flwgﬂf@gyﬁ?gegw%? reaiment. 2 ed.
McL&{n}’ gt Db§non61§sb@i&t@§ TnASRRPL359 f430h84 Q58885 DAVESH i E,
is anethod for the inhibition of transient |ower
Talkey dh Zhywatson P aud Bthitrckdad VBE.| Ravse [ITH BSRE)atiovklevateysis
har macgut i.cal,l nd ar ol,0qi ga ef iV
do BB RS R QRS RIRITICRI09 6B Msfs bl SE T fias 0-1-1099,

conbi nation with a GABAB receptor agonist, is

.adm nistered to _subject in need of such
Irritable bowel syndrome (IBS) can be defined in accordance with Thompson WG,

Longstreth GF, Drossman DA, Heaton KW, Irvine EJ, Mueller-Lissner SA. C. Functional
Bowel Disorders and Functional Abdominal Pain. In: Drossman DA, Talley NJ, Thompson
WG, Whitehead WE, Coraziarri E, eds. Rome II: Functional Gastrointestinal Disorders:
Diagnosis, Pathopﬁysiology and Treatment. 2 ed. McLean, VA: Degnon Associates, Inc.;
2000:351-432 and Drossman DA, Corazziari E, Talley NJ, T} homp:s'on WG and Whitehead
WE. Rome II: A multinational consensus document on Functional Gastrointestinal

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

A “combination” according to the invention may be present as a “fix combination” or as a

“kit of parts combination”.

A “fix combination” is defined as a combination wherein (i) a compound of formula (I);
and (ii) a GABAg receptor agonist are present in one unit. One example of a “fix
combination” is a pharmaceutical composition wherein (i) a compound of formula (I) and

(if) a GABAg receptor agonist are present in admixture. Another example of a “fix
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i nhi bition. Another aspect of the invention is a

nmet hod for the prevention of reflux, whereby a
woher7vasmot i cal | y and pharmacol ogi cal |y ef f ect PEE/SE2006/001464

amount of a conmpound of fornmula (1), optionally in

conbination with a GABA B receptor agonist, is

admini stered to a subject iA8need of such prevention.

Still a further aspect of the invention is a nethod

for the treatnment of gastroesophageal reflux disease
corgbiEron i8shphasiyceatiosh apmaesiian wadrein (Braccompound of formula (I) and

) BRPRERE oetof Bopi it 5 4nt S AR sy B0 RE kel

receptor agonist, is admnistered to a subject in need
of such treatnent, Another aspect of the E)_resent
1

A K P8 RO TRbnatiopreisiisERE S 4 rERhination TEierelb KL pLeRAMIdGH
1 1 i

o GRMETLLSEARD MISLE R BACl ARae LG8l B, o

exafuplewef ki of pagptombiaktion”iina canbinatain wiersint(l) axo@ABARL of

recept or oni.st, is admnistered to a suhject in need
fortgiagflcinc (A Eiadin reSraforAa e BEpRE sotgre e hetie ROBORGHS of
the “Rit df PRt @EhbiRitioh hBal be alRBidtered sﬂ@fﬁﬁé’&‘sl@?se@iﬁc;nﬁaﬂ?/ or
regurgitation in infants, whereby a pharmaceutically
sepaiigtelp Agr eReGicbyercagstheref f ecti ve anpunt of a conpound
of forrmula (1), optionally in conbination with a GABAB
receptor agonist, is admnistered to a subject in need
Thofera (fpbsitiveedlonerid moSiilaiol” B definddera asgwohd ohidhheakes a receptor
invention is a method for the treatnent, preventiaon_or
MO TFRHIYS BeeAPior GRYPIHS 8% Binding dhectsgenionmaieRert @ tte éﬁferfgpt
froRNHatRB&! Hpgel-adigead dsighfecti ve anmount of aconpound of
formula (1), optionally i conbination with a GABAB
receptor agonist, is admnistered to a subject in need

of sugh tre nt. The | ung, di sease_t.0 tr.eat e .
T e i A Bkl e SRS oGy Shor Fbention
unlgastateCotieMtiNThe terms “therapeutic” and “therapeutically” should be construed

accordingly.

Pharmaceutical formulations

The compound of formula (I) can be formulated alone or in combination with a GABAg

receptor agonist.

For clinical use, the compound of formula (I), optionally in combination with a GABAp
receptor agonist, is in accordance with the present invention suitably formulated into
pharmaceutical formulations for oral administration. Also rectal, parenteral or any other

route of administration may be contemplated to the skilled man in the art of formulations.

- Thus, the compound of formula (I), optionally in combination with a GABAp receptor

agonist, is formulated with a pharmaceutically and pharmacologically acceptable carrier or

adjuvant. The carrier may be in the form of a solid, semi-solid or liquid diluent.

In the preparation of oral pharmaceutical formulations in accordance with the invention,

the compound of formula (1), optionally in combination with a GABA p receptor agonist, to
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Still a further aspect of the invention is a nethod

for the managenent of failure to thrive, whereby a
woher7vasmot i cal | y and pharmacol ogi cal |y ef f ect PEE/SE2006/001464

amount of a conmpound of formua (1), optionally in

conbi nation with a GABAB receptor agonist, is

adm ni stered to a subject i 2 need of such treatnent. A

further aspect of the invention is a nethod for the

treatment or prevention of asthma, such as refl ux-

be fosnplated 1&@Wltmmﬂew®rqﬂhagrﬁé@@f@ tsheeds| lgctesedsaccharose,

sor BT RRAT Ot Bl RapdiSh b BBl 2o ETE et

ingfedzantaokvel@e m&tdlsmthra’tﬂt[g apesits@né tubireaingSapehe Glich 43 mg@edsium
of S%% treatment. A further aspect of the invention
steqrafe LLAYIR Siparalss Sedjwmsieart ﬁ%?ﬁfafé [an p@kf@ﬁm% glygol waxes. The

midt@E NSk B?oc@ése& Hft@gxl ﬁ&r%b@;gﬁés%c;d ﬁ‘ﬁftffaﬁf%

pharmaceutically a har macol ogi cal |y effective
amount of a conpound of formul-a (1), optionally in

t GAB t t
Soff, Gl anies Tty b SR RL T Rty CaR Gt T fEA pompound
of f&)ﬁﬁﬁm@ SitlagiiyRNonibsatibe with @ @ABAR e@a@g@ya e, % Dedetable

(), tlonallyln conbi nation wth recept or
oil, {gfo pf ather sugpble Wehiplg A wEtaglasing Pansulee diasd selatinef @psulwgnay

ot et T T e

agonie it cembietidn with solfdiutdecsdahgigaishis sueH assslhctml saccharose,
i sorder., whereb n effec i ve anouynt oppaund of
Sorgléﬁnmﬁlgu’(oﬂ PO f%ﬁa‘m St BRI PREET ?%0%3%1@@@ gelatine.

receptor agonist, is admnistered to a subject
suffering fromsaid condition. A further enbodinment is
Dosdge ugtefagfrectal admpasiration may be nvmparegil()) in dipst foun af kypppsitories

BRI RGBSR Al Bl o o

gelhtiRabitanabsdy szms@bﬁtau@mbﬁpbmﬁisa&aﬁnaﬁ (M,heptibMiBNiki on
is a nethod for the treatnent of
combination with a GABAg receptor agonist, in a mixture with a vegetable oil, paraffin oil,

or other suitable vehicle for gelatine rectal capsules; (iii) in the form of a ready-made

micro enema; or (iv) in the form of a dry micro enema formulation to be reconstituted in a

suitable solvent just prior to administration.

Liquid preparations for oral administration may be prepared in the form of syrups or
suspensions, e.g. solutions or suspensions, containing a compound of formula (I),
optionally in combination with a GABAg receptor agonist, 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.
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functional dyspepsia, whereby an effective anmount of a
conpound of formula (1), optionally in conbination
Woi2007/0a338ABAB r ecept or agoni st, is adm ni st er eBCT/SE2006/001464
subj ect suffering fromsaid condition. Functiona
dyspepsia refers to pain or disconfort centered in the
upper abdonen. Di sconfort rr§9 be characterized by or
conmbi ned with upper abdom nal fullness, early satiety,
bl oating or nausea. Etiologically, patients with
Solufiprs fop AaPntens plipioistratiemngs belpiepaied 25 Aselutiomofy euyround of
f ol ogj cal or
forf'nul @E%ﬁ 1éfﬂah§ uiag r#é@ﬁn%fdn xi/fap% %@%}x %g%ﬁfngljc o%lg{c Iya
phamiaeamndby f(oee;gablé-lsélwmbﬁteke quydlmislmegfaeﬂid ¢ontasn stabilizing
' ones,. visceral

. histol ogic duodenitijs
gﬁ%iﬁ ' 3?1@“@5%&1 ' éiepéaiag iFpeasRdBio Y dpyes o the form of
amf)’@&lbs%ltvfialw Soutiefs kit eatehnicha AlifiB 3R A Mdy Ao B prédifed as a dry

synptons. Functional dyspepsia can be di agnose

prea@r@ Benitorky reeonstifmtedorittoasigblesplventextenipraweekdy bedicalse.
need not be consecutive within the preceding 12 nonths
of 1- Persistent or recurrent dyspepsia (pain or

In chiesazpedt of the peRRbRIiBEEntiOn, @ mipRREd offeanmN)), @}ﬂﬁm@ﬁy ihio

eV|dence of or anlc di sease (including at up

corghigaamopiih Ag reCentRIASpIish T@%b’ph’eaﬁqliﬂtllﬁ@r@}ﬂ%@ @Wlmﬂy,
de&ndiﬂg oﬁ‘fhéjﬁ(}&?cyto? spgﬁétﬁ%g%h%u%)ﬁ. %@19&3@5@ 4 é'e%k"&hvc%ﬂlgounds

fecation or ocI at onset
of fonnnsladal is frpmcﬂ,lbtmw&mg perly bddynedigigndthedybieepsiba tneaﬁd but

i i1 AqPREE S oy B S P T PR SRt Py weight
of iéqe loatichy SPHPIS hoomE sevRERes the Salich9BortResm f i C)
yspepsi a.

Methods of preparation

The compounds according to formula (I) of the present invention, wherein R, R?, R* and
R* are defined as above, may be prepared by the following general method (Scheme 1;
related literature: Tetrahedron (1982), 38:1435-1441),

O
NH2 0 R4/U\NH o
NM 3 4 /lOJ\ NM 3
)\-N R R ¢l >\_ R
R2 N1 . R2 N\R1
(I (1)
Scheme 1

wherein aminoimidazoles (II) efficiently are acylated into (I), using acyl chlorides
(typically 1.0 - 2.0 equivalents) in organic solvents such as THF or the like. The reaction is
performed either in the presence ofbases such as triethylamine and temperatures of 25 —
50°C or 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
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Currently existing therapy of functional dyspepsiais

| argely enpirical and directed towards relief of
woRoTINEd synpt ons. The nbst conmonly used t heCASEB®6/001464

still include antidepressants. A further aspect of the

invention is the use of a conpound according to

formula (1), optionally in Zbnbination with a GABAB

receptor agonist, for the manufacture of a medi canent

for the treatment or prevention of irritable bowel
the sqpadpwmixtpieBsy: the nedicapbilicomén grabangs revebolinbIfE, ¢lBgn with

om nant [ ba V. n

TR B ReBb T PREE Pty SR bR bR RIE RIS R

nmet hod for t he treatnent or prevention of |rr|table

bowel I BS), whereby a pharnaceutlcal
Thep%lpﬂ% &1 ge H) 419 pespPEedtiiape mé%‘&ﬁlateéf(l R bydi %\e &agent
undbPhABH Gnldltions FRtb bR @h& xamaﬁogfml fofifl wchan@z%%nﬁe

receptor agoni st, ad nlnlstere 0 a Subject In need
Tetwthedrontietir %@EM&-J 889 dng Mﬂrm@%ﬁdﬁﬁﬂhew&w(ﬁé@cfﬂbﬂld 1421)
functional disorder with specific synptons, that

i ncl ude ti nuous or recur nt abdom nal NaFn nd
di sconfort ﬁnl ‘}ﬁﬁfgred bowel f j s
often wﬂLmlabdon1nal bloa ngRénd abdon1ﬁ§L_ R

di st ensi oft I(i is generally divided int gr oups
according to lI)1e pr edom*h@ielofrovel pat t 1-

di arrhea predom nant 2- constlpatlon predoﬂDnant 3-

al ternating bowel novenefte®2abdoni nal pain or

di sconfort is the haI I mark of IBS and is present in

the three subgroup | BS .synpt ons have been

Intesmedigier(ihe dvhate@deiSﬁgNR & tgmélPRé wefined zber.as prepared by
s SHISSL o) St SR 57 By i e

group according to Scheme 3.

2

—8 R
>:N —N > >:N —=N
LN 1
H

RN
()

(V) Scheme 3

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

—s
>=N =N RL_N>=N—EEN
H

(V)

Scheme 4
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hel ped to achi eve consensus in designing and
evaluating IBS clinical studies. The Rone 11
wdizeyasdc criteria are: 1- Presence of abdonmPa@SEpmbmoi4c4
or disconfort for at |east 12 weeks (not necessarily
consecutively) out of the preceding year 2- Two or
more of the following synptdhs: a) Relief with
defecation b) Onset associated with change in stool
frequency c) Onset associated with change in stoo
Eéﬁﬁﬂﬁh&&ency A further aspect of the invention is the
f a conpound according to fornmula (1), optionally
ibi nati on with a GABAB receptor agonist, for the
Synirsisfof edrtbetyD4- [(@-chldTeetingayiRittinb P2 - (dibRtHyledh Ilbh@%zl- 1H-
,_&éevention CNS di sorders, such as anxiety. further
imidazplecy-cPoxEe | nvention is a method for the treatnment
or prevention of CNS disorders, such as @nxiety,
wher eby a pharmaceutically and pharmacoljogi cal |y
ef fecti veanount of a conpound of fornu
optionally in conbination with a GAB
agoni st, s adm nistered to a subject

treatnment] *A Purther aspect of the invegtion is the
use of und accordin§ to formul @I N opsionally
i n conbiYnat'i on®w a GAB recept or agonjst, /ff or [/t he
or the tredine /ﬁ
e

urther aspe pf th

Exalﬁ? e
|npc

manufi% ure,of a nedica
prevention / eepresgion.
I nvention ig met hod for fhe treatnmemtNor eyenti on
of depression, whereby ag ,maceut i cal I\y aK
phar macol ogi cal ly effective anount of a conpseHd of
formula (1), optional lé/hei nscon‘oi nation with a GABA B
receptor agonist, is admhistered to a subject in need
TheofH-smulazole-Satantmnaylate (29 mg, 0.1 mmol) was dissolved in THF (700 uL) ina 1

ml vial. 50 mg of polymer supported diisopropylethylamine (3.5 mmol/g) and

subsequently 4-chlorobenzoyl 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 (Yield: 46%).

'H NMR (400 MHz, CDC}) & 10.39 (s, 1H), 7.92 (d, 2H), 7.43 — 7.38 (m, 5H), 7.28 =7.20
(m, 2H), 2.72 (s, 6H), 1.18 (s, 9H). MS m/z 441.02 (M+H)"

Example 2:

Synthesis of zert-butyl 4-amino-2-(dimethylamino)-1-phenyl- 1 H-imidazole-5-carboxylate

(used as intermediate)

Scheme 6
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A further aspect of the invention is the use of a

conpound according to fornmula (1), optionally in
woaodrinzdon wi th a GABAB receptor agoni st, foPCTSEB2006/001464

manuf acture of a medi canent for the treatnent or

prevention of dependency, such as al cohol or nicotine

dependency. A further aspecB3of the invention is a

nmet hod for the treatnent or prevention of dependency,

such as acl ohol dependency, whereby a pharmaceutically
Ko@g (ToHag, RTS8 I nomdl) afals yd@dfte etstived sohationt ofg¥"'- eyacodputimlethyl-V'-

of for |on nat i th a GAB
pheyauffiite 0760 kB wbleh el FERR) 4% 16yl o R iido &
50 ¢£ AT WwAd m&@mmdé%dm&nﬁﬁ&@ %6 hedted by @°C%ﬁmﬁé&§ The
the term "agoni st " should be understood as including

mixtyte| wag goplied taroas ipmipbratse bfafm M&OH@@;M gt §05. Mhmmelyin avater
I r st
oS b PoR P R AR08 R B
decanieé ﬁbﬁf the réﬁbﬁorv\m{djdlmlveahaE&RhLordrﬁéth@ieqm@O h@Yerhe organic layer
eso sphj ncter relaxatlons is herein defined in
g S S R ORI 4R OReqovor S Gy MRt was fiered and
evapsfRgitd %zve B soh@lv@ﬁéhssb?s"i’ecxjgstﬁh ed320th ’ethﬁrl ey a?q B o%lve a white solid

‘Transi efit | ower esophagea A nct er
(viddsiz4ent er ol ogy 109, pp. 601 610. The wordi ng "refl ux"

' R TG Ericad bR e 24 (R Bk RO e P e . B g s o).

MS 8/4 RV @Ky |ost at such times. The wording "GERD'
gastroesophageal reflux disease, is defined in

accor dance with van 5 Heerwarden, M A., Snout
Exémﬁ 2000; Di agnosi s of reflux di sease.
Ilere s din. Gastroenterol. 14, pp. 759-774.

Syrfthiesist dfanehy] &5t yio N 8 8hdnf BN, ] daa bt ?{%ﬁam&lﬁé lus88 as intermediate)
functional dyspepsia, can be define

-—3 }? >—_—N—EN
—=N-—=N H
O I AN

Scheme 7

Methyl N-cyano-N'-phenylimidothiocarbamate (0.156 mol) was added to a freshly made
solution of dimethylamine (0.313 mol) in EtOH (600 mL). The resulting suspension was
refluxed for 19 hours before evaporated to dryness. The resulting oil was heated in ethyl
acetate to precipitate when cooled. The solid was washed with cold ethyl acetate and dried
under vacuum and the wanted product was obtained. Yield 55.0%.

'H NMR (400 MHz, CDCh) & 7.31 (t, 2H), 7.12 (t,1H), 6.96 (d, 2H), 2.89 (s, 6H)

MS m/z 189.09 (M+H)*



accordance wi th Thonpson WG Longstreth GF, Drossman

DA, Heaton KW Irvine EJ, io Mieller-Lissner SA C
wéuorio7ssoal Bowel Di sorders and Functional Abdearsaboos/o01464

Pain. In: Drossnan DA, Tattey NJ, Thonpson WG

Wi t ehead WE, Coraziarri E, eds. Rone Il: Functional

Gastroi ntestinal Disorders:3%i agnosi s, Pathophysi ol ogy

and Treatnment. 2 ed. MLean, VA: Degnhon Associ at es,

I nc.; 2000:351-432 and Drossnan DA, Corazziari E,
Exapapledy NJ, Thonpson WG and Wi tehead V. Ronme |Il: A

T R B T

[11-1181.9-1-1999. Irrytabl e bowel syndromss (1BS) can

be def_i’igg I n_accordapge with Thonpso r\P@‘m;ENEth
GF, DrosAmin DR THeat ITvine E er - Li ssner
SA. CBuncti onal Bow Di sorders and cti onal

Abdoninal Pain. In: Drossman DA, Talley NJ, Thonpson
20 W5 Wi tehead WE, Cora |harr E, eds. Rone I1:
Functional Gastrointestinal “b¥sorders: Di agnosi s,

AniBat ((@IB/mbD) g ytdcwddo Irsslalhme gf dlgr%ﬂf;/(ﬂcs gh&‘ch%ﬂﬁnndééarbonate (0.146

SO X . 351-4 and Drossman. DA,
s molgiaeh ¥et) ﬁrﬁ? ?té §9- i’%b?%% SPSPOESIothYas Afated et hees. The
readRRYBvds! allo&emsﬂ feh&%bﬁr’n%g&ﬁﬁ%ﬁﬂ%ﬁe g&ﬁfﬁg ?I'ecﬁﬂtate was removed

Functi onal Gastrol ntesti D sorders
by ﬂ&(aﬁuxp plhe 2plid Wwho whih8d with-cdld B80! arbdued wolmbvavatm omafford the

3,0 the |nvent|on may be present as a "fix
pm?%cﬁbo?ﬁiaﬁg%ﬁ or as a "kit of )r;artspcorrbl nation". A
H Nﬁ\m (mm'macwg? 5!7831ct§f1lme¢4@sz zax @958 AhT (m per ei n
und of fornmula (1); 30 and (ii) a GABAB
10 M&W@éﬁ?@ﬁ%ﬁ)l st are present in one unit. One exanple
of a "fix conbination” is a pharmaceutical conposition
wherein (i) a compound of forrmula (I) and
The following compounds were synthesized in an analogous manner/method to the above-

'E

described examples:

15 Example 5:
2-methoxy-1,1-dimethylethyl 4-amino-2-(dimethylamino)-1-phenyl-1H-imida zole-5-

carboxylate

\

0

N
N4 )
/ N
Yield 24.2%.

20 THNMR (400 MHz, CDCL) 8 7.41-7.22 (m, 5H), 5.07 (s, 2H), 3.34-3.26 (m, 5H), 2.63 (s,
6H) 1.30 (s, 6H). MS m/z 333.14 (M+H)*



10

15

(ii) a GABAB receptor agonist are present in

adm xture. Another exanple of a "fixconbination." is a
woher7vasmot i cal conposition wherein (i) a conp®dmSEDR6/001464

formula (1) and (ii) a GABAB receptor agonist; are

present in one unit wthout being in adm xture. A "Kkit

of parts conbination" is def? ned as a conbi nati on

wherein (i) a conmpound of forrmula (1) and (ii) a GABAB

receptor agoni st are present in nore than one unit.
Examppledianpl e of a "kit of parts conbination" is a

N
el 2RI}y RSO A in A e
cmﬁhgﬂm@nponents of the "kit of parts conbination” nay
be adm ni stered sinultaneously, sequentially or

eparately, i.e. separately or together. The term
siygve al losteric nodulator" is defined as a
pRunfl whi ch makes a receptor nore sensitive to

rece nists by binding to the receptor protein
ato=® si t nt fromthat used by the endogenous
i gard. “"therapy" and the.term"treatnent”

al i ncl ophyl axi s" and/or prevention unless
stated otherwi se. The ternms "therapeutic" and
Ym%%ggrgpeutlcally shoul d be construed accordi ngly.
arnmaceutical fornulati ons The conpound of fornula

1IrI(\TIIvIR«;w() &1 ooy al%ﬂd (all@I)m QB 7|1r9 (ﬁQrI’OHDlalt@ZDﬁ , 6¥Y, D.28 (m, 1H),
recept or_ago
1. 8%6%%%& S6(% Sl & Qsi %H) Qﬁéu(bﬁ’aﬁ)llyisurwwé%ﬂ N
with a GABA B receptor agonist, is in accordance with
the present invention suitably formulated into
Exghpleiaceuti cal fornulations for oral administration.

er i PR oAy 4%&%%%@%&?%&%&#@@@%@%

carbBxylhe art of fornulations.

e,

Yield: 19.4%. -
'H NMR (400 MHz, CDCE) § 9.97 (s, 1H), 7.40 (m, 3H), 7.23 (m, 2H), 4.02 (m, 2H), 3.45
(s, 3H), 2.64 (s, 6H), 1.25 (s, 9H). MS m/z 375.06 (M+H)"

Example 8:
tert-butyl 2-(dimethylamino) -1-phenyl-4-[(phenylacetyl)amino]—lH-imidazole-S-

carboxylate
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Thus, the conmpound of fornmula (I), optionally in
conbi nation with a GABAB receptor agonist, is
woaomorawed with a pharnmaceutically and PCT/SE2006/001464
phar macol ogi cal |y acceptabl e carrier or adjuvant. The
carrier may be in the formof a solid, sem-solid or
liquid diluent. In the prep3¢ation of ora
pharmaceutical fornulations in accordance with the
i nvention, the compound of fornula (1), optionally in
conmbiQation with a GABAB receptor agonist, tobe
ed is mxed with solid, powdered ingredients
| act ose, saccharose, sorbitol, mannitol
nyl opectin, cellulose derivatives, gelatin,
\§uitable ingredient, as well as with
egiat\ng agents and | ubricating agents such as

rrag,zﬁgi um st earate, cal cium stearate, sodi um stearyl

fu te and pol yet hyl ene gl ycol waxes. The m xture is
then prog ed into granules or conpressed into
t abl et s. gel atine capsules may be prepared with
capsul es ‘contai ning a m xture of a conmpound of formula
) I),ggpgionall i n conbination with a GABAB recept or
YieidyGhisse., IMTMIR (#60 MIanI @GS 9.8%(s, 1H), 7ot0@d 8 §mj 128}, 2.65 (s,
vehi cl of t | atj.ne capsul es. Hard gel ati ne
GH%jgédﬁngg&§ﬁ@%ﬁpgﬁﬂﬁ&h€bnpound of fornula (1),
optionally in conbination with a GABAB recept or

agoni st, in conmbination wth solid powdered
Exampleddi ent s such as | actose, saccharose, sorbitol

ope .
el -l ool R BBy el 2 SR ST AT L i gpiaacote-s-
carbexylade adm nistration may be prepared (i) in the form

of suppositories which contain the active substance(s)
Qi xédwith a neutral fat base; (ii) in the formof a
@ ﬁIl\L e rectal capsule which contains a conpound of
or o(l), optionally in conbination with a GABAB
r ecgpt agonist, in a mxture wwth a vegetable oil

paka fi'n 0j1, or other suitable vehicle for gelatine
r al capsyles; (iii) in the formof a ready-nade
mcro enema;{ or (iv) in the formof a dry mcro enenma
formul atio be reconstituted in a

Yield: 6.7%. "H NMR (400 MHz, CDCE)  10.22 (s, 1H), 7.43-7.21 (m, 12H), 4.65 (s,
2H), 2.68 (s, 6H), 1.20 (s, 9H). MS m/z 422.0 (M+H)"

Example 10:
tert-butyl 2-(dimethylamine)-4-[(3,3-dimethylbutanoyl)amino]-1-phenyl-1H-
imidazole-5-carboxylate
~\"
(O
BaW,
O N
H

A{’



suitabl e solvent just prior to admnistration. Liquid
preparations for oral adm nistration may be prepared
wonoda7esdoor m of syrups or suspensions, e.d. SoPATISBI®G/001464
or suspensions, containing a conpound of fornula (I),
optionally in conbination with a GABAB recept or
agoni st, and the remminder 3f the formul ation
consi sting of sugar or sugar alcohols, and a m xture
of ethanol wat er, glycerol, propylene gl ycol and
Yiefsh Mgé%yHéﬂMqu)@ Mz, IGDEDS 9.24i(s, $HRH.39 (quiBED), 7.22 (m, 2H), 2.68

e S5ERPDT 30 TP SR IR PR 2o 0

ot her thickening agents. Liquid preparations for ora
adm ni stration may al so be prepared in the formof a
Exampleddwder to be reconstituted with a suitable sol vent

R L e
cmﬁbimm@ptlonally in conmbination with a GABA B receptor
agon|st in a pharmaceutically acceptable sol vent.
ese &6’ut|ons may al so contain stabilizing
red ents and/or buffering ingredients and are
pinsS into unit doses in 'the form of anpoul es or

vials ol upi ons for parenteral adm nistration may
al be
recongti tiute

ared as a dry preparation to be

c with a suitabl e solvent extenporaneously
betggﬁ use. In one aspect of the present invention, a

conpound of forvyra~(1), optionally i conbination with
a GABAB recept or ist, may be adm ni stered once or

tw ce daily, depénding on the severity of the

patient's condition. A typical daily dose of the

Yietk®rpeusde 10{K @O0y, (dﬁcm icr msozﬁ) t7o10%R0 3H§ m 789 (m,
body melght of the sub ect freated, but

4H)An’7lql (e gERE- @h(sveld), @uﬁ@ (S,a”zﬂ)oi 30 éfu OH) 2 Strhve 466&t(M4@f)
adm ni stration; the age and weight of the patient as
well as of the severity of the patient's condition.
Example 12:

tert-butyl 4-({[4-(benzyloxy)phenyl]acetyl}amino)-2-(dimethylamino)-1-phenyl-1H-

imidazole-5-carboxylate

10

o8

15 Yield: 52.8%. "H NMR (400 MHz, CDC})§ 9.35 (s, 1H), 7.42-7.20 (m, 14H), 6.93 (d,
2H), 5.02 (s, 2H), 2.65 (s, 6H), 1.18 (s, 9H). MS m/z 527.0 (M+H)"
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Met hods of preparation The conpounds according to
formula (1) of the present invention, wherein RlL, R2,
we&2o@nd3ded are defined as above, may be preparedriSy2a0beo1464
foll owi ng general nmethod (Schene 1; rel ated
literature: Tetrahedron (1982), 38:1435-1441), Schene
1 wherein apnoi nmidazoles (18% efficiently are acyl ated
into (1), using acyl chlorides (typically 1.0 - 2.0
equi val ents) in organic solvents such as THF or the
i ke. The reaction is perforned either in the presence
es such as triethylam ne and tenperatures of 25
Exg£g@3é'or in the presence of polymer-supported
tereliitglop (@ By dibydso-Bbengofa R Dy e orlylandn 6 H2H(dink 2Ry Shirit)-1 -
anbient tenperature to 5C0C with agitation over 4-18
Ph%hi?““ﬁf‘%”r‘%fﬁ“@ﬁbw{q% reaction mxture over the
nucleophi | i ¢ ani on exchange resin Isolute-NH2, elution
mht h THF and evaporation in vacuo yields the desired
as oils or anorphous solids. The
ifrni gazoles (I1) are prepared frominternedi at es
rat i ng the reagent under basic conditions
al o carbonyl conmpound (Schene 2;
li ature: YVetymahgdron Lett. (1966), 1885-1889 and
Monatshefte fur' e (1976), 107:1413-1421) X is
hal ogen (I1) Scheme 2 Internediate (I11), wherein R2
b8 Q] def ) ;11 a
Vi o r o SRR AR ErRRE B0 B iy IR a2
7.147M)0 (R, 21 £6.9%(d, @B EEH W\;)NB&B@ (81 o)) 33mc@r ZHNG 6395, 6H), 1.21

Schenme 3. Internediate is prepared by treating
(s, DR e faho YiH) oi ni docar bonate in et hano

wi t h\,anHal ph

Example 14:
tert-butyl 2-(dimethylamino)-1-phenyl-4-[(2-thienylacetyl)amino]-1H-imidazole-5-

carboxylate

\N/

PERN

N:N
SRES

Yield: 32.6%. "H NMR (400 MHz, CDC}) & 9.39 (s, 1H), 7.39(m, 3H), 7.24 (m, 4H), 7.19
(d, 1H), 7.03 (m, 1H), 6.95 (m, 1H), 2.67 (s, 6H), 1.18 (s, 9E). MS m/z 427.1 (M+E)*

Example 15:
tert-butyl 4-[(2,4-dimethoxybenzoyl)amino] -2-(dimethylamino)-1-phenyl-1 H-

imidazole-5-carboxylate
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with 1-2 equivalent of the primary am ne and refl ux

for 3-5 hours (see Schene 4). The reaction mxture is
walbarwestob o cool , evaporated in vacuo and thenPCISE2006/001464

desired conpounds are either collected by filtration

directly or subsequently after the product has

preci pitated out by the addd®ion of water. Scheme

4EXAMPLES Exanple 1: Synthesis of tert-butyl

4-[ (4-chl orobenzoyl ) am no] - 2- (di ni et hyl am no) -

1-phenyt - | H m dazol e- 5-caxboxyl ate Schene 5 The

F | mjdazol e-5-carboxylate (29 ng, 0.1 mmol) was
S @ed in THF (700 nL) in a1 m vial. 50 ng of

pol y supported diisopropyl ethylam ne (3.5 mmol/Q)
a ubsiequend+y 4-chl orobenzoyl chloride (31 ng, 0.15
nmo wis maded. The reaction mixture was stirred -

i ght oom tenperature and then filtered over

an | sol uteXN{2 colum (200 ng) washing through with
THF (ImL). The THF was evaporated in vacuo to yield
the product (Yield: 46%. 1H NNR (400 WVHz, CDCi)

Yie}cggg%%(ﬁ{n'gﬁgk@éo %,dcpéi{gs 11458, | i) 83%(& '1‘,@@,5@9(% A9, 7.2
(m42419 630 (cMﬂH))*ﬁ Exaphy, 4203 (§,Y5H)h§583%s g{[{)fm (sPELLY,11.18 (s, 9H).
m no- 2- (di,met hyl am no) - |

4-
343ﬂ¥44ﬁ7dd%6ﬂ§l5 car boxyl at e (used as i nt er medi at e)
Schenme 6K2CO8 (7.01 g, 50.75 nmol) was added to a
stirred solution of -cyano- yV-dinethyl-iV1-
Example 16:

tert-butyl 4-{[(4-chlorophenyl)aéetyl] amino}-2-(dimethylamino)-1-phenyl-1H-

oo

imidazole-5-carboxylate

QJ\
_7<

Yield: 24.1%. "H NMR (400 MHz, CDCk) § 9.40 (s, 1H), 7.42-7.20 (m, 11H), 2.64 (s,
6H), 1.18 (s, 9H). MS m/z 455.96 (M+H)"

Example 17:
tert-butyl 2-(dimethylamino)-4-[(2-phenoxypropanoyl)amino]-1-phenyl-1H-imidazole-
5-carboxylate

~n-

O~k

O



phenyl guanidine (7.96 g, 42.29 mmol) in DVF (50 ni).
tert-Buiyl bronpacetate (9.90 g, 50.75 mmol) was added
wdnoepirs@oand the m xture was heated at 60C f oPC#/SE2006/001464

hours. The m xture was cooled to roomtenperature

before NaOH (4.23 g, 105.72 mmol) in water (100 m)

was added. After stirring &0 roomtenperature for 1

hour the resultant gum was decanted fromthe reaction

and di ssolved in dichl oronethane (100 nL). The organic
Yield 2335%WaS NMR 40D MiEtzh Chedd 6 10860s,HL), 282 (dy 383 7306k 10N,

SO, the mxture s _fi re d.eva t t '

) 6046 S RS Gty 0e 28 1S BHO O ot R e TPe g
451W+Q1W1i te solid (yield: 52.4% . 1H NWVR (400 MHz,
[ ) 'd?7.40 - 7.23 (m 5H) 5.02 (s, 2H), 2.61 (s,
1.22 (s, 9H). M5 mz 303.20 (MtH)+ Exanpl e 3:

6H)
t hesi s of nethyl
5 EX15‘%2/1’H‘<’:€§‘no-l\r-phenyI-N,N-dim‘sthylguanidine (used as
IR UOBG-al16vophehsghacetyl]amino}-2-(dimethylamino)-1-phenyl-1H-
tertlyl-%gﬁg%@N - phep?fsl (ib?jn)bdottyh} ocar%aé&t e (%. 156 )rmlp) was
imidareledScarhoxylagsh| y nmade sol ution of di nethyl am ne
(O.§}§,nol) in EtOH (600 nL). The resulting suspension
aas mefl uxed for 19 hours before evaporated to
@ ﬂ&ﬁ- The resulting oil was heated in ethyl acetate
0 ci pitate when cool ed. The solid was washed with
LQLSﬁ | acetate and dried under vacuum and the
waRted pr ct was obtained. Yield 55.0% 1H NWR (400
\ CDQ d 31 (t, 2H), 7.12 (t,IH), 6.96 (d, 2H),
2.89 (s, 6 m z 189.09 (M+H) +Exanpl e 4: Met hyl
N- cyano- i Vephenyl i m dot hi ocar bamate (used as
i nternmedi ate) Schene 8
Yield: 54.6%. "H NMR (400 MHz, CDC}) 8 10.42 (s, 1H), 7.40 (m, 3H), 7.27-7.16 (m,

10 3H), 7.04 (s, 1H), 6.97 (d, 1H), 6.89 (d, 1H), 4.65 (m, 2H), 2.68 (s, 6H), 1.19 (s, 9H). MS
m/z 471.0 (M+H)"

. Example 19:
tert-butyl 4-[(2,3-dihy dro-1,4-benzodioxin-2-ylcarbonyl)amino]-2-(dimethylamino)-1-
15 phenyl-1H-imidazole-5-carboxylate

~
U
B
o g ﬁé—o
Yy
Yield: 48.8%. 'H NMR (400 MHz, CDC}) & 20.43 (s, 1H), 7.39 (m, 3H), 7.24 (m, 2H),
7.06 (m, 1H), 6.90-6.84 (m, 3H), 4.81 (m, 1H), 4.63 (dd, 1H), 4.29 (dd, 1H), 2.68 (s, 6H),

1.20 (s, 9H). MS m/z 465.2 (M+H)"

20



Aniline (0,093 nol) was added to a sol ution of
di met hyl cyanodi t hi oi m docar bonate (0. 146 nol)
wdizea7szed i n 250 nL of ethanol (99.9% . The SBEDSE3G06/M01464
was heated for 3 hours. The reaction was allowed to
reach roomtenperature and the resulting precipitate
was removed by filtration. 4he solid was washed with
cold ethanol and dried under vacuumto afford the
product. Yield: 78% 1HNWR (400 MHz, CDC|) 5 7.91 (s,
Example 29: 46-7.24 (m 5H), 2.47 (s, 3H) M5 miz 192.05

(Vi foll ow .conpounds .wer.e synthesj zed,in_an
et DS o P WA o B et amino-1 henyi-
1Hexddmbess-cdrberyhee 5: 2- met hoxy-1,1 -di nethyl et hyl

4- am no- 2- (di net hyl ami no) - 1-phenyl - LET-i m dazol e- 5-

carboxytate Yield 24.2% 1HNMR (400 MHz, CDC 3) 5

1-7.22 (m 5H), 5.07 (s, 2H), 3.34-3.26 (m 5H),
63N(SN 6H) 1.30 (s, 6H). M5 mz 333.14 (M-H) +Exanpl e

6: - I 2 (di net hyl am no) -|

- yl - (2- phenyl but anoyl ) am no] -1 H: -iniidazol e-5-
car yl at Yield: 36.4% 1H NWR (400 MHz CDQ d
9.4&?((5,0, 7.43-7.19 (m 10H), 2.62 (s, 6H), 2.25
(m ), 1.88 Cm IH), 1.54 (m IH, 1.18 (s, 9H,

~0.93 Stn 3H). Ms mz 449.14 (M+H) + Exanple 7:
5 Yield: 47.1%. "H NMR (400 MHz, CDCk) 8 10.12 (s, 1H), 7.44-7.35 (m, 3H), 7.27-7.20

(m, 3H), 2.68 (s, 6H), 1.16 (s, 9H). MS m/z 482.8 (M-+H)*

Example 21:
tert-butyl 4-{[(4-chloro-1,3-dimethy}-1H-pyrazolo[3,4-b]pyridin-5-
10 ylcarbonyllamino}-2-(dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate

Yield: 2.7%. "H NMR (400 MHz, CDCh) 8 0.15 (s, 1H), 7.42-7.38 (m, 3H), 7.29-7.24
(m, 3H), 4.06 (s, 3H), 2.72 (s, 6H), 2.59 (s, 3H), 1.53 (s, 9H). MS m/z 511.9 (M-+H)"

15 Example 22:
tert-butyl 4-{[5-(4-chlorophenyl)-2-methyl-3 -furoyl]amino}-2-(dimethylamino)-1-
phenyl-lH-imidazole-5-carbokylate



10

15

0 -butyl
2- (di nmet hyl am no) - 4-[ (net hoxyacet yl ) am no] - | - phenyl - |

woékooTiodasol e- 5- car boxyl ate Yield: 19.4% 1H NPRrS#D06/001464

MHz, CDQ d 9.97 (s, IH), 7.40 (m 3H), 7.23 (m 2H),

4. 2(m 2H), 3.45 5 (s, 3H), 2.64 (s, 6H), 1.25 (s,

9H). MB m z 375.06 (MH)+ B&nple 8: -butyl

2- (di net hyl ami no) -| -phenyl - 4-[ (phenyl acetyl ) am no] - LG

-im dazol e-5- carboxylateYield: 51.8% 1H NWVR (400
,QIXEIS) d 9.38 (s, IH, 7.40-7.18 (m 12H), 2.65

, 1.16 (s, 9H). M5 nmz 422.0 (M+H)+ Exanple 9:
_[ .

{ zyl pxy) acetyl ] am no} - 2- (di met hyl ami no) - | - pheny
I -1y d¢izol e-5- carboxylate Yield: 6.7% 1HNVR (400
MHz, 3)d 0.22 (s, IH), 7.43-7.21 (m 12H), 4.65
(s,—io 2H) 268 (s, 6H), 1.20 (s, 9H). Ms mz 422.0
( M+ Examgt'e 10: -butyl
2- (di met hylagi no) - 4-[ (3, 3-di net hyl but anoyl ) am no] -1 - ph
enyl -1 Hi oI e- 5-carboxylate 15Yield: 49.8% 1HNWR
(400 MHz, &) 9.34 (s, IH), 7.39 (m 3H), 7.22 (m
2H), 2.68 (¢, 6H), 2.60 (s, 2H), 1.20 (s, 9H), 1.1 1

(s, 9H. M5 mz 401.4 (MH) + Exanple 11:
Yle'ic? g 6@““?4 'NviRAOB WL B AR5 1. RNERDIRCPEY A S Phsty 15

(m, 7H) 6.88-6.75 (m, 1H), 2.80-2.63 (m, 9H), 1.20-1.10 (m, 9E). MS m/z522.8 (M+H)"

Example 23:

tert-butyl 4-[(2,1,3-benzoxadiazol-5-ylcarbonyl)amino]-2-(dimethylamino)-1-phenyl-

1H-imidazole-5-carboxylate

\N/
X
D
O
Y :
=N
\
\N/O

Yield: 40.5%. "H NMR (400 MHz, CDC) 8 20.64 (s, 1H), 8.42 (s, 1H), 8.02 (d, 1H), 7.93

(d, 1H), 7.45-7.37 (m, 3H), 7.30-7.25 (m, 2H), 2.63 (s, 65D, 1.17 (s, 9H). MS m/z 449.1
(M+H)"

Example 24:
tert-butyl 4—{[(acetyloxy)(phenyl)acetyl]amino}-2-(dimethylamino)—l-phenyl-lH—

imidazole-5-carboxylate



carboxylate Yield: 52.8% 1H NWR (400 MHz, CDO ) d
10.38 (s, IH), 7.40 (m 3H), 7.30-7.22 (m 4H), 7.01
wOmo7BKh3002. 68 (s, 6H), 2.60 (s, 2H), 1.20 (s, POHBE2006001464
mz 437.3 (MtH) + Exanple 12: -butyl

4- ({[ 4- (benzyl oxy) phenyl]acgtyl}am no) - 2- (di net hyl am n
0) -1 -phenyl -1 1 Ti m dazol e- Tar boxyl ate Yield: 52.8%
1H NMR (400 MHz, CDClj) d935 (s, IH, 7.42-7.20 (m
14H)5 6.93 (d, 2H), 5.02 (s, 2H), 2.65 (s, 6H), 1.18
S, SRy- Ms nlz 527.0 (MH) +Exanpl e 13: -butyl

(2,)3-di hydro-1 - benzof uran- 2-yl car bonyl ) am no] - 2- (di
[ i no) - | phenyl - Lfi T-i m dazol e- 5- car boxyl at e
—=36. 9% 1H NWVR (400 MHz, CDC ) d T0.42 (s, |IH),

.38 , 7.22 (m 2H), 7.19-7.10 (m 2H), 6.93 (d,
| H)y 06. 37 O 1H, 522 (m IH, 3.61 (d, 2H), 2.63
(s776H) 218, 9H). M5 mz 449.2 (M+H) + Exanpl e 14:

2- (di ret'nyl am no) - | - phenyl -4-[(2_—thi enyl acetyl ) am no] -
Yield 83/ 1 R QP ONEE SIS Eetsgiy 7 Glped P o5 o
6HY FARA-715.8n, (21—1) 6.18 (m/1198 2(64‘1(s l6H), 1 63@5 9H)1Mlslrh/z 4729 8 TM+H)"

(s 6H), 1.18 (s, 9H. MS mz 427. 1 (MtH) + Exanple
- but yl

5 Exélmé{ezaﬁ di met hoxybenzoyl ) am no] - 2- (di net hyl am no) - | - ph
- im dazol e-5-carboxyl ateYield: 32.6% 1H NWR
tertc gl MG ,4-dibGoyohgndyamine] -2 dmetBylaminh)-1-phenyl-1 &Bindidazole-

5-car|_tl)okylat 28

\N/

N N
f O

O N

e H
X

F
Yield: 68.3%. 'H NMR (400 MHz, CDCk) § 70.39 (s, 1H), 7.81 (t, 1H), 7.67 (m, 1H),
10 7.40-7.31 (m, 3H), 7.26-7.17 (m, 3H) 2.70 (s, 6H), 1.13 (s, 9H). MS m/z 443.2 (M+H)"

Example 26:
tert-butyl 4-{[(3-chloro-1-benzothien-2-yl)carbonyl]amino}-2-(dimethylamino)-1-
phenyl-1H-imidazole-5-carboxylate

15
Yield: 15.8%. 'H NMR (400 MHz, CDCE) & 10.65 (s, 1H), 7.85 (m, 1H), 7.79 (m, 1H),
7.48-7.35 (m, 5H), 7.29-7.21 (m, 2H), 2.70 (s, 6H), 1.16 (s, 9H). MS m/z 497.0 (M-+E)*



(m 2H), 6.60 (d, IH 6.48 (s, IH, 4.03 (s, 3H, 3.83
(s, 3H), 2.74 (s, 6H), 1.18 (s, 9H). MS miz 467.1

woObdjor3dananpl e 16: PCT/SE2006/001464
tert-butyl 4-{[ (4-chl orophenyl)acetyl]am no}-2-(di nmet hy
| am no>l - phenyl -1i - im dazol e -5-carboxylate Yield:

24.1% 1H NVR (400 MHz, CDC* d 9.40 (s, IH),
7.42-7.20 (m 1lIH), 2.64 (s, 6H), 1.18 (s, 9H). M5 niz
455. 96 (M+H) + Exanple 17: -butyl
2- (di met hyl am no) - 4- [ ( 2- phenoxypr opanoy
1.2l - | - phenyl -1iy-imdazol e- 5-carboxyl ateYi el d:
EX%‘%E. !o!()}o "1H NMVR (400 MHz, CDGb) 10.36 (s, IH), 7.39 (m
terBbityl 4 [QObehzathi¢m?-ylba)hongl)ahine |92 (dim et By mino)3OpKenyl-1H-
. ) .68 (s, 6H), 1.67 (d, 3H), 1.20 (s 9H). M5 nlz
lmlﬁlg‘%‘?lﬁé"'(am Vit anpl e 18: - but yl
4-{[{3~chl or ophenoxy) acet yl ] am no} - 2- (di et hyl am no) - |
. rimdazol e- 5-carboxylate Yield: 54.6%
ANMRNN400 MHz, CDCi) d 70.42 (s, IH), 7.40 (m 3H),
16o(m 3H), 7.04 (s, IH, 6.97 (d, IH, 6.89
4.65 (m 2H), 2.68 (s, 6H), 1.19 (s, 9H). M5
JCWH) + Exanple 19: r -butyl
bydr o- |, 4- benzodi oxm 2-yl car bonyl ) am no] - 2- (
) - | phenyl - LEM dazol e-5- car boxyl ate

Yield: 7.8%. 'H NMR (400 MHz, CDCL) & 10.42 (s, 1E), 7.91 (s, 1H), 7.88-7.82 (m, 2H),
7.44-7.35 (m, 5H), 7.29-7.24 (m, 2H) 2.72 (s, 6H), 1.19 (s, 9H). MS m/z 463.0 (M+H)*

Example 28:
10 tert-butyl 4-({[1-(4-chlorophenyl)cyclopentyl]carbonyl}amino)-2-(dimethylamino)-1-
phenyl-1H-imidazole-5-carboxylate
~

N
QN SN

— o

\

0

g{’

Iz

Cl

Yield: 28.5%. 'H NMR (400 MHz, CDC}) & 9.58 (s, 15), 7.40 (d, 2H), 7.38-7.30 (m, 3H),
7.29-7.20 (m, 2H), 7.19-7.13 (m, 2H), 2.63 (s, 6H), 2.06-1.94 (m, 2H), 1.90-1.79 (m, 2H),
15 1.77-148 (m, 4H), 1.06 (s, 9H). MS m/z 509.20 (M+H)"

Example 29:
tert-butyl 4-{[2-(4-chlorophenyl)-2-methylpropanoyl]amino}-2-(dimethylamino)-1-
phenyl-1H-imidazole-5-carboxylate



10

15

Yield: 48.8% 1H NWR (400 MHz, CDCl 3) d 10.43 (s, IH),
7.39 (m 3H), 7.24 (m 2H), 7.06 (m IH), 6.90-6.84
wOmo7BKh3004. 81 (m I H), 4.63 (dd, IH), 4.29 (daCTSE)006/001464
2.68 (s, 6H), 1.20 (s, 9H). M5 nmfz 465.2 (M+H) +Exanpl e
20: -butyl
4-{[ (2, 5-di chl oro-3-thienyl )43ar bonyl ] am no} - 2- (di net hy
| am no) -1 - phenyl - Lff-im dazol e-5-carboxyl ate Yiel d:
47.1% 1H NWR (400 MHz, CDO ) d 10.12 (s, |IH),
L A4N435 (m 3H), 121-120 (m 3H), 2.68 (s, 6H), 1.16
‘TQQ\ M5 nVz 482.8 (MtH)+ Exanple 21: fert-butyl
'TH4-BWor o- |, 3-di net hyHJ
-pyrazol o[ 8, 4-ft] pyridi n-5-
yl9 am no} - 2- (di met hyl am no) - | - phenyl -1 *f-imd
azoheg? 5- caf\poxyl ate Yield: 2.7% 1HNWR (400 MHz,
d 0. s, IH, 7.42-7.38 (m 3H), 7.29-7.24
(m 3H), 4. (s, 3H, 2.72 (s, 6H), 2.59 (s, 3H),
1.53 (s, 9H). mz 5 11.9 (M:H) + Exanpl e 22:
tert-butyl 4-{[5-(4-chl orophenyl) -2-net hyl - 3 furoyl]am
Ylél@}2428% deMR{ A VR, EPOgIYbs0 05, 1H), 745 & &1740 736 (m, 38,
f-im dazol e- 5- car boxyl at eYi el
7. 3&/}@,, 2H)TRG- 7202, AH)( 365 (sHpH), 1.685s, 0D 1(191(5 Z?IH)), MS m/z 483 17
7.18 (m 7H), 6.88-6.75 (m IH), 2.80-2.63 (m
%Eéﬁgl 20-1.10 (m 9H). M5 m z522.8 (MtH) + Exanpl e 23:

- but yl
- 3- benzoxadi azol - 5-yl car bonyl ) am no] - 2- (di net hy
EXF‘EWS‘?% | - phenyl | F-im dazol e-5-carboxyl ate Yield:

B g0 110y 1

phaiyl;1 FFimidazole5-darbodhte 2. 63 (s, 6H), 1.17 (s, 9H). M
nVz 449.1

Lk,
Bat

o cl

Yield: 11.1%. 'H NMR (400 MHz, CDCk) §10.22 (s, 1H), 7.90 (d, 2H), 7.45-7.36 (m,
5H), 7.32-7.22 (m, 2H), 3.22 (s, 2H), 3.18 (s, 3H), 2.70 (s, 6H), 1.20 (s, 6H). MS m/z 471.0
(M+H)* |

Example 31:
2-methoxy-1,1-dimethylethyl 4-{[(3-chlorophenoxy)acetyl]Jamino }-2-(dimethylamino)-
1-phenyl-1H-imidazole-S-carboxylate



(M+rH) + Exanpl e 24: -butyl

4-{[ (acetyl oxy) (phenyl ) acetyl ] am no}- 2- (di et hyl am no)
woleqessph - | J9 ri m dazol e- 5-carboxyl at eYi el d: P69/SEU06/001464

1H NVR (400 MHz CDCA 3) 5 10.46 (s, IH), 7.54 (m 2H),

7.40-7.25 (m 6H), 7.24-7.15 (m 2H), 6.18 (m |H),

2.64 (s, 6H), 1.13 (s, 9H).44B mz 479.2 (M+H)+

Exanpl e 25: tert-butyl 4-

[ (3, 4-difluorobenzoyl)am no] - 2-(di met hyl am no) - |

-phenyt-1 fT-i mdazol e- 5-carboxylate Yield: 68.3% 1H

@gwg\oonmz CcDA5) d 70.39 (s, IH), 7.81 (t, IH),
IH) 7.40-7.31 (m 3H), 7.26-7.17 (m 3H

2.7 , 1.13 (s, 9H). M5 niz 443.2(M+H)+

EX Or ' - butyl

4- 3 chI or - benzot hi en- 2-yl ) car bonyl ] am no}-2-(di m

‘}‘7@ am no) - enyl - L -im dazol e-5-carboxyl ate Yield:
1HN (400 MHz, CDCi) d 70.65 (s, IH), 7.85

(mIH) 748735(m 5H) 729721

Ylegc%;;,ﬁ%(gm &30 VD, crictb35 @, Tk, 7977156 (m, 5110, 7.32-7.16

|
(m, o) TS LNy B 89 ) POIS b g0 SR
6HXME)HMEQO&:D@H)I)d 10.42 (s, |H), 7.91 (s, IH)),
7.88-7.82 (m 2H), 7.44-7.35 (m 5H), 7.29-7.24 (m
> 2H) 2.72 (s, 6H), 1.19 (s, 9H). M5 mlz 463.0 (MH)+
Exﬁﬁ e 28: io tert-butyl

4-chl or ophen@%c cl opent '] carbonyl }am no; 2
2—m E‘P‘WE‘[ imethylethyl 4H ihydro-1,4- enzodloxm-z-ylcarbonyl amino}-2-

(dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate

\N/
o
Ao
o N§/
5 H o
% L0
g
\
10 Yield: 16.1%. 'H NMR (400 MHz, CDC}) & 10.36 (s, 1H), 7.43-7.38 (m, 3H), 7.30-7.20

(m, 2H), 7.08-7.02 (m, 1H), 6.90-6.83 (m, 3H), 4.87-4.77 (m, 1H), 4.61 (d, 1H), 4.33-4.25
(m, 1H), 3.26 (s, 2H), 3.20 (s, 3H), 2.67 (s, 6H), 1.20 (s, 6H). MS m/z 494.9 (M+H)"*

Example 33:
15 2-methoxy-1,1-dimethylethyl 2-(dimethylamino)-4-[(4-methylbenzoyl)amino]-1-
phenyl-1 H-imidazole-5-carboxylate
~

N/

i



l'iy-im dazol e-5-carboxyl ate Yield: 28.5% 1H NWR (400
MHz, CDAl ) d 9.58 (s, IH), 7.40 (d, 2H), 7.38-7.30
WOm07BKFH3007. 29-7.20 (m 2H), 7.19-7.13 (m 2H) pCR/SBI06/001464
(s, 6H5 2.06-1.94 (m 2H) 1.90-1.79 (m 2H)5 i s
1.77-1.48 (nb4H)5 1.06 (s, 9H). M5 niz 509.20 (MH)+
Exanpl e 29: -butyl 47
4-{[ 2- (4-chl orophenyl ) - 2- net hyl propanoyl ] am no}-2- (di m
et hyl am no) - | phenyl - i
Yickt #HBila i3 NMIB. (660 MEaICRENOACES (A1 STLAIR, T4D0.35 (m

sl S 30 By ooy 1 R0 B0

MSkBas( g,V 1.19 (s, 9H). M5 miz 483.17 (M+H)+
Exanpl e 30: 2-net hoxy-I,I-di nethyl et hyl
4-[ (4-chl or obenzoyl ) am no] 2- (di met hyl am no) - | phenyl -
ki dazol e -5-carboxylate Yield: 11.1% 1HNWVR (400
? EX‘*\WQF’B d?0.22 (s, IH, 7.90 (d, 2H), 7.45-7.36 (m
2-niethoxy-l, BAinteth@lethgl 425 4-dicl2@ropsnzoyHhmide] 1B (dimet3mino)-1-
2.70 (s, ,6H),_1.20 ., 6H . M5 mz 471.0 (M+H) +
Phwhﬁﬁrlgl%W%S'ﬁﬁgh?é&iat? | - di met hyl et hyl
4- {[(\3 hl or ophenoxy) acet yl ] am no} - 2- (di met hyl ami no) -
yI -liy-im dazol e-5-carboxyl ateYield: 65.0% 1H
@ MHz, CDC] ) 510.26 (s, IH), 7.47-7.36 (m
2- .16 (m 3H), 7.01 (s, IH), 6.92 (d, IH),

6087( , 3.34-3.16 (m 5H), 2.68 (s, 6H), 1.22
nz 500.8 (M+H) + Exanpl e 32:
73 o}
o) o]
\

Yield: 48.7%. "H NMR (400 MHz, CDC}) 510.18 (s, 1H), 8.04 (s, 1H), 7.75 (d, 1H), 7.51
10 (d, TH), 7.43-7.37 (m, 3H), 7.29-7.23 (m, 2H), 3.22 (s, 2H), 3.18 (s, 3H), 2.70 (s, 6H), 1.20
(s, 6H). MS m/z 506.3 (M+H)"

Example 35:
2-methoxy-1,1-dimethylethyl 4-{[(acetyloxy)(phenyl)acetyljamino}-2-
15 (dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate

\N/

PR
DaWe
s
Peaes
RN

Yield: 74.5%. 'H NMR (400 MHz, CDC) § 20.32 (s, 1H), 7.61-7.52 (m, 2H), 7.42-7.30
(m, 6H), 7.28-7.20 (m, 2H), 6.18 (s, 1H), 3.26-3.20 (m, 5H), 2.66 (s, 6H), 2.24 (s, 3H),

1.20 (s, 6H). MS m/z 509.0 (M+H)"

20



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

4-1 (2, 3-di hydro-1, 4- benzodi oxi n- 2-yl car bonyl ) am no] - 2-
woOdoomrseph anmi no) - | - phenyl -1 | f 4m dazol e- 5- car borgIT/BEZ006/001464

Yield: 16.1% 1H NWR (400 MHz, CDQ 6 ?0.36 (s, IH,

7.43-7.38 (m 3H), 7.30-7.20 (m 2H), 7.08-7.02 (m

IH), 6.90-6.83 (m 3H), 4.884.77 (m IH, 4.61 (d,

IH, 4.33-4.25 (m IH, 3.26 (s, 2H), 3.20 (s, 3H),

2.67 (s, 6H), 1.20 (s, 6H). M5 nmz 494.9 (M+H) +
Examplegbe 33: 2-net hoxy-1, | -di met hyl et hyl

| benzo 1 nol.-1 ph | -
2 oS A O A TR YD SR 2,
(dixk(bﬂxylﬁiﬁb)—l-@hlﬁyléll&{-ﬁmidalzbi)e,-S-Zax&iixﬁldte 2H), 7.43-7.35
(m 3H), 7.30-7.20 (m 4H), 3.22 (s, 2H), 3.28 (s,
\a/70 (s 6H), 2.38 (s, 3H), 1.20 (s, 6H. MS mz
é(z (M+H) + Exanpl e 34: 2-nethoxy-1I,|-di net hyl et hyl
mjﬁiﬁ di chl or obenzoyl ) ani nol - 2- (di met hyl ami no) - | phen
yl QMazol e-5-carboxyl ate Yield: 48.7% 1H NMR
CDhCl) d g.18 (s IH), 8.04 (s, IH, 7.75 (d,
751 , IH)57.43-7.37 (m 3H), 7.29-7.23 (m
~c2H) , 318(s 3H), 2.70 (s, 6H), 1.20
M5 mz 506.3 (M+H) + Exanpl e 35: 2-nmet hoxy- |
1 dhnethylethyl
4- {[(acetyl oxy) (phenyl )acetyl ]am no}-2 -
5 YieldilBe¢hyHAMRA00 pHEnyCBCL Y 9.86 (a1 H),&-55-2 A6 ox§Hp780-7.26

im0 L A 05 5380, 68,2 600 oo el Sy i

+ 6.18 (s, IH), 3.26-3.20 (m 5H), 2.66 (s, 6H),
(1\/12}!1?24 (s, 3H),
Example 37:
10  tert-butyl 4-[(2-chloro-4-fluorobenzoyl)amino]-2-(dimethylamino)-1-phenyl-1 H-

imidazole-5-carboxylate

Yield: 29.1%. 'H NMR (400 MHz, CDC}) & 9.88 (s, 1H), 7.60 (s, 1H), 7.44-7.34 (m, 3H),
7.28-7.22 (m, 2H), 7.14 (d, 1H), 7.02 (t, 1E), 2.66 (s, 6H), 1.15 (s, 9H). MS m/z 459.0
15 (MHDT

Example 38: A
tert-butyl 4-[(3-chloro-4-fluorobenzoyl)amino}-2-(dimethylamino)-1-phenyl-1 H-

imidazole-5-carboxylate



1.20 (s, 6H). M5 mz 509.0 (MtH) +Exanpl e 36:

2- met hoxy- 1|, | -di net hyl et hyl
wa-2047(0253%6 di chl or o- 3-t hi enyl ) car bonyl ] anm no} - 2PCT/SE2006/001464
(di met hyl am no) -1 - phenyl -1i -im dazol e-5-carboxylate 5

Yield: 13.0% 1H NVR (400 MHz, CDQ d 9.96 (s, IH,.

7.25-7.35 (m 3H), 7.30-7.269(m 2H), 7.20 (s, IH),

3.20 (s, 2H), 3.18 (s, 3H), 2.68 (s, 6H) 1.20 (s, 6H).

Ms niz 512.3 (M+H) + Exanple 37: 10 -butyl

4- [ (Z2ychl or o- 4-f1 uor obenzoyl ) am no] - 2- (di net hyl am no) -
he)ﬁyl-l i 3 rimdazol e- 5-carboxylate Yield: 29.1%

1 VRN 400 MHz, CDQ d 9.88 (s, IH), 7.60 (s, IH,

T\34dm 3H), 7.28-7.22 (m 2H), 7.14 (d, IH),

795 (tN 2.66 (s, 6H), 1.15 (s, 9H). M5 m z 459.0
15 H) + le 38: tert-butyl 4-
[( hl or o- | uor obenzoyl ) am no]

- 2- (di net hyl anf no) - | - phenyl -1 Hi ni dazol e-

v AR B g LRI TS R €2 1555
, 1H%W144377!38(rﬂ,- - 7389 A00(m, 3H), 2. 3?5?6&8&.1@'@5;914}.&@1&%459.0
. M5 iz 459.0 (M+H)'+ Exanple 38: -butyl
(MZHY'( 4- but oxybenzoyl ) am no] - 2- (di net hyl ani no) - | - pheny! -
5 | fir-indazol e-5- carboxylate Yield: 12.1% 1H NWR
(400 MHz, CDCi) d 10.26 (s, IH), 7.93 (d, 2H),
ExampR-30: 34 (m

tert-butyl 4-[(4-butoxybenzoyl)amino]-2-(dimethylamino)-1-phenyl-1 H-imidazole-5-
carboxylate

o
e

%

10 Yield: 12.1%. 'H NMR (400 MHz, CDC}) § 20.26 (s, 15), 7.93 (d, 2H), 7.43-7.34 (m,
3H), 7.29-7.22 (m, 2H), 6.93 (d, 2H), 4.00 (t, 2H), 2.72 (s, 6H), 1.81-1.73 (m, 2H), 1.53-
1.43 (m, 2H), 1.18 (s, 9H), 0.96 (t, 3H). MS m/z 479.0 (M+H)"

p=d

Example 40:

15 tert-butyl 2-(dimethylamino)-4-({/V-[(4-methylphenyl)sulfonyl}-L~
phenylalanyl}amino)-1-phenyl-1 H-imidazole-5-carboxylate



3H), 7.29-7.22 (m 2H), 6.93 (d, 2H), 4.00 (t, 2H),

2.72 (s, 6H, 1.81-1.73 (m 2H), 1.53- 1.43 (m 2H),
wa 20@/0033009H) , 0.96 (t, 3H). M5 niz 479.0 ( MtHPET/SE2006/001464

Exanpl e 40: tert-butyl

2- (di met hyl am no) - 4- ({i V-[ (4- et hyl phenyl )sul fonyl]-Lp

henyl al anyl } ami no) -1 - phenyP-1J3

r-imdazol e-5-carboxylateChiral Yield: 19.5% 1H NWMR

(400 MHz, CDCi) 9.05 (s, IH 7.61 (d, 2H), 7.45-7.36

(m\’gH) 7.30-7.09 (oma 9H), 5.96 (s, IH), 2.66 (s,

2.59 (s, 3H), 2.35 (s, 2H) 5 1.17 (s, 9H). M5 niz

@ ¢ MH) + Exanpl e 41: r -butyl

2 ( et hyl am no) - 4-[ (3, 4-di met hyl benzoyl ) am no] - | - phe

IN= dazol e- 5-carboxylate Yield: 10% 1H NWR
(40 I\/It\z 10.19 (s, IH 5 7.86 (s, IH, 7.69
( IH), -\)@\!(m 3H), 7.30-7.19 (m 3H), 2.73
(s, 6H) H 52.29 (s, 3H), 1.19 (s, 9H. M
mz 435.1

H + Exanpl e 42: er"-butyl
2- (di net hyl -1 - phenyl - 4- | - ph fl
i Ky Ao et 3 oy Pt i 475 @

B e e R G D T R
m/z760§(g(i/p,2ﬁ)+(m 3H, 2.70 (s, 6H), 1.17 (s, 9H). MSmz
540.8 (MrH) + Exanple 43: tert-butyl 4-
5 {[ (2, 4-di chl orophenoxy) acetyl] am no

Exﬁ}‘{l‘ﬁlgq&:rret hyl am no”l - phenyl - LH ni dazol e- 5-car boxyl at e
tert-butyl 2-(dimethylamino)-4-[(3,4-dimethylbenzoyl)amino] -1-phenyl-1H-imidazole-
5-carboxylate

i

ExS

10 Yield: 10%. 'H NMR (400 MHz, CDCE) 8 20.19 (s, 1H), 7.86 (s, 1H), 7.69 (d, 1H), 7.44~
735 (m, 3H), 7.30-7.19 (m, 3H), 2.73 (s, 6H), 2.31 (s, 3H), 2.29 (s, 3H), 1.19 (s, 9H). MS
m/z 435.1 (M+H)"

Example 42:
15 tert-butyl 2-(dimethylamino)-1-phenyl-4—({[1-phenyl-5—(triflu0romethyl)—1H—pyrazol-

4-ylJcarbonyl}amino)-1 H-imidazole-S-carboxylate



10

15

Yield: 11.3% 1H NWVR (400 MHz, CDQ d 10.30 (s, IH),
7.44-7.35 (m 4H), 7.28-7.22 (m 2H), 7.19-7.14 (m
wOh7/08388 (d, IH), 4.69 (s, 2H), 2.69 (s, 6H)PCL/SEZ006/001464
(s, 9H). M5 mz 506.8 (MtH)+ Exanpl e 44:
tert-butyl 2-(di met hyl am no)-|-phenyl -4-{[ (| - phenyl -5-p
ropyl -1J -pyrazol -4- yl)carbbnyl]ani no}-I

H i mi dazol e- 5-carboxyl ateYield: 23.5% 1H NWR (400
VHz, CDQ) d 0.10 (s, IH), 8.02 (s, IH, 7.52-7.36 (m
8H) , 722 (m 2H), 3.00 (t, 2H), 2.72 (s, 6H),
@. (m 1.19 (s, 9H), 0.82 (t, 3H. MSE mMz

Q H) + Exarrple 45: tert-butyl 4-
(S#Qee&w ot yi - 2- net hyl - 3-furoy|)am’ nol
Ll I no>| phenyl - -

mdazoIHe ar oxyI ate Vi eI d 35.7% 1H NWVR (400 WMHz,
6 (m IH, 7.44-7.20 (m 5H), 6.19-
6.1 (m | Hy -2.56 (m 9H), 1.30-1.12 (m 18H).
ME m z 4670( Exanpl e 46: '-butyl

4- ({[ 3-chl oro-4- (i sopropyl sul fonyl)-2-thienyl]carbonyl
Yle}lcamom)‘HZ&MRctnomMm amcmg)s 10.02@ L), B.02 (s, 1H), 7.52-7.35 (m, 7H),
-im dazol e-5 boxylate Yield: 71.1% 1H NVR (400
7322 @pdh): %7%; 88 (1sL7 G+9ED- M%M%“N@Pjﬁﬂ} 43-7.36
(m 3H), 7.29-7.20 (m 2H), 3.60-3.49 (m IH, 2.70
(s, 6H, 1.34 (d, 6H), 1.14 (s, 9H). MBS mz 554.6
Exqipld)48Exanpl e 47: tert-butyl 4-{[5-(4-chlorophenyl)

seri Btk AP hrsJce vt fabnibp (ad Sime B viamingy phery - LT

imidazole-5-carboxylate

—_— ] p—

~n

O
e
. NJ&OQQ

Yield: 11.3%. 'H NMR (400 MHz, CDC}) & 20.30 (s, 1), 7.44-7.35 (m, 4H), 7.28-7.22

(m, 2H), 7.19-7.14 (m, 1H), 6.88 (d, 1H), 4.69 (s, 2H), 2.69 (s, 6H), 1.17 (s, 9H). MS m/z
506.8 (M+H)"

Example 44:
tert-butyl 2-(dimethylamino)-1-phenyl-4-{[(1-phenyl-5-propy}-1H-pyrazol-4-
yl)carbonyl]amino}-1H-imidazole-5-carboxylate

\N/
O\N/LN



10

15

20

Yield: 55.2% 1H NWR (400 MHz, CDCi) d 10.02 (s, IH)3
7.72-7.58 (m 2H), 7.48-7.20 (m 7H), 7.02-6.91 (m
wOB07/023306- 2. 60 (m 6H), 1.23-1.11 (m 9H). MSPATABE2006/001464
576.6 (M+H) + Exanpl e 48: -butyl
4- ({[3-fert-butylrl-(2,4-dichlorobenzyl)-lia
r-pyrazol - 5-yl ] car bonyl } ani #b) - 2-
(di met hyl am no) -1 - phenyl -1 -i m dazol e-5-car boxyl at e
Yield: 7.4% 1H NWR (400 MHz, CDQ d 10.02 (s,
Yield: 28.5%. 3H NMR (36 MEz, €DCH,5 1040 (s712)8 80248, 168 7. 214)7,36 (m,

8H);;|§38-7(2916@}n (}%{) gpé’&l éﬁﬁ g 7?)5(2 %? 6153 @2}8@?9 (Som. 0.82 ¢,
3H)6L%d1|§1/rr21(9%4l’?;9i %Eﬁg?p4e{ [ (4- ;retjhzl 2- phenyl -1, 3-thi azol -5

Exéhﬁe‘glgr‘@onyl Jam noJ-| - phenyl -1 H i m dazol e- S-car boxyl ateY
65.0% 1H NMR (400 MHz, CDQ d 10.08 (s, IH),
tert& Pk 47[(S-ter¢-but@id) methybl-ftir ékd) apiino B2 dimetBylahind)-1c phenyl-1H-

2.76 (s, 6H, 1.21 (s, 9H. M5 'z
mué lﬁgfﬂﬁ?ﬁ("ﬁa@(anpl e 50: -butyl
2- (di_net hyl ami no) - 4-{[ (6- phenoxypyri di n- 3-yl ) car bonyl ]
ch—I -phenyl | J -imidazol e-5-carboxyl ate Yiel d:
<i%%l NLHNVR (400 MHz, CDG) d 10.49 (s, IH), 8.83 (s,
_8320(d I H), 749740(m 5H), 7.33-7.24 (m
3&:%7.( (d, 2H), 7.02 (d, IH, 2.73 (s, 6H, 1.17
(s, BH)H z 499.9 (MrH) + Exanple 51: tert-butyl
4- 1- (44chd orophenyl )-5- (trifluoronethyl)-I
- pyrazol -
yl]carbo am no) - 2- (di net hyl am) - | - phenyHJ
-im dazol e- 5-carboxyl ateYield: 50.0% 1H NWMR (400 MHz,
YieGDGH 7% ' HONIOR (@60 MHS, CIBCH® §.80-917H)(m, THRO 4447 .20 K, 5H), 6 19-

6.10 (m, 1E), 2.75-2.56 (m, 9H), 1.30-1.12 (m, 18H). MS mv/z 467.0 (M+H)"

Example 46:
tert-butyl 4-({]3-chloro-4-(isopropylsulfonyl)-2-thienyl]carbonyl}amino)-2-
(dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate

~

Oy

0]

z
\

-

N
0O

o

s
/
P
.0

YS\\O
Yield: 71.1%. 'H NMR (400 MHz, CDCh)5 0.68 (s, 1H), 8.30 (s, 1E), 7.43-7.36 (m,

3H), 7.29-7.20 (m, 2H), 3.60-3.49 (m, 1H), 2.70 (s, 6H), 1.34 (d, 6H), 1.14 (s, 9H). MS
m/z 554.6 (M+H)"

o
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15

7.48-7.40 (m 5H) 7.32- 7.27 (m 2H), 7.73 (s, 6H),

1.20 (s, 9H). M5 mz 575.99 (MtH)+ Exanpl e 52: -butyl
wo-2p(787330di f | uor obenzoyl ) am noj - 2- (di et hyl am RrOY/SE2qob/eo1464

nyl-1J3 -im(iazole- 5-carboxylate Yield: 68.3% 1H

NVR (400 MHz, CDAI5) d 70.39 (s, IH, 7.81 (t, IH),

7.67 (m IH), 7.24-7.15 (m32H), 6.18 (m |H), 2.64

(s, 6H), 1.13 (s, 9H). M5 mz 443.2.2 (MH) + Exanpl e

53: 2-nethoxy-1,| -dinethylethyl
Example47br onp- 2- chl or obenzoyl ) am no] - 2-

di | ami n0).-J) - phenyl -1 JEr - i i | e-5-car yl ate
et - W5 ooyl Phoit bbb Bt RSyl lorgly
(diRded1dbinop Hphedyl2(Hi@idableS-carbéxyldte33 (m 5H), 7.58

(s, IH, 7.81 (t, IH, 9.74 (s, IH. M5 nz 550.9
MtH~~Exanpl e 54: 2-net hoxy-1 , 1-di net hyl et hyl 4-
- brjono- 2- net hyl benzoyl ) am no] - 2-
Iyl ami no”™l - phenyl - 11 T-i m dazol e- S- car boxyl at eYi e

| d: % ,2 NMR (400 MHz, CDCA ) 1.20 (s, 6H), 2.59
(s9=QH) , 6H), 3.09 (s, 3H), 3.18 (s,
2H) 5P 26- 75 {m 8H). M5 miz 530.4 (M+H)+ Exanpl e 55:
2- hoxy-RN,P- di net hyl et hyl 4-[ (4- chl or o- 2- et hyl benzoy

| ) am no] - 2-] (di met hyl am no) -1 - phenyl -1

-i m dazol carboxylate Yield: 8. 2% 1H NVR (400 WVHz,
CDA 5) 5 (s, 6H), 2.53 (s, 3H), 2.68 (s, 6H),
3.09 (s, , 3.18 (s, 2H), 7.18-7.46 (m 7H), 7.51

(d, IH, 9.62 (s, IH. M5 nfz 485.99 (MH) + Exanpl e
YieRP'55.2%. 'H NMR (400 MHz, CDCE) 3 10.02 (s, 1H), 7.72-7.58 (m, 2H), 7.48-7.20

(m, 7H), 7.02-6.91 (m, 1H), 2.76-2.60 (m, 6H), 1.23-1.11 (m, 9ED). MS m/z 576.6 (M+H)*

Example 48:
tert-butyl 4-({[3-tert-butyl-1-(2,4-dichlorobenzyl)-1 H-pyrazol-5-yl]carbonyl} amino)-2-
(dimethylamino)-1-phenyl-1 H-imidazele-5-carboxylate

N~y

Chhy

o N
H

< LA c

Yield: 7.4%. 'H NMR (400 MHz, CDCk) & 70.02 (s, 1H), 7.45-7.37 (m, 3H), 7.32 (s, 1H),
7.28-7.21 (m, 2H), 7.06 (d, 1H), 6.67 (s, 1H), 6.28 (d, 1H), 5.88 (s, 2H), 2.67 (s, 6H), 1.34
(s, 9H), 1.20 (s, 9H). MS m/z 612.6 (M+H)"

Example 49:
tert-butyl 2-(dimethylamino)-4-{[(4-methyl-2-phenyl-1,3-thiazol-5-
yDcarbonyljamino}-1-phenyl-1 H-imidazole-5-carboxylate



2-met hoxy-1, 1 -di met hyl et hyl
4-[ (2-chl or o- 4, 5-di net hyl benzoyl ) am no] - 2-
woOdoomrseph ani no) - | - phenyl - | If-i m dazol e- 5- car begyISEL®¥001464

eld: 6.7% 1HNMR (400 Mz, 5 1 22 (s, 6H), 2.23
(s, 6H), 2.68 (s, 6H), 2.69% 3.21 (s, 2H),
7.16 (s, IH), 7.27-7.50 (m 58H), 970(s IH. Ms miz

500. 02 (MtH) + Exanpl e 57: 2-met hoxy4”-di net hyl et hyl
4-[(2, 4-di fl uorobenzoyl )am no] - 2- (di net hyl ami no) - | phen
| - kKT m dazol e-5-carboxyl ate Yield: 45.0% 1HNWVR

00 MHz, CDCI3) d 1.18 (s, 6H), 2.69 (s, 6H), 3.13

g, BH)Y, 3.22 (s, 2H), 6.82-6.92 (m IH), 6.95-7.01
N §24 7.44 (m 5H), 8.10-8.20 (m IH), 10.27

mz 473.5 (MH—I)+ Exanpl e 58 Z- et hoxy- |

y. il nyI -1 - mdazol e- 5- carboxyl ate Yield:
367%1HN|\/R OI\/Hz el ) d 1.22 (s, 6H), 2.64
(s, 6H, 3.11 3.21 (s, 2H), 7.00-7.06 (m

Yléz&')s 05/|7-l) Z4()b'ﬂ1pk{&lﬂ§),§ 04 S H§15“ 8 @07 b33y 7%6-7.40

(O 3 EXVemithoe 289 2.8 (s, 3H), 2.76 (s, 6H), 1.21 (s, OH). MS m/z 5039 (M+H)"

2- met hoxy-1, 1 -di net hyl et hyl 2- (d| rrethyl am no) - | - phenyl -
4- [ (3-
5 Exﬁ%ryjopr opanoyl )am no] -liir-im dazol e-5-carboxyl ate

Yield: 97.8% 1H NVR (400 MHz, CDC ) d 9.22(s, |H),
tertrhurgl 27 (dBiethylBiino)-A- Qﬁ-ﬁhmxmlﬁflm-ﬁymf%m}aﬁﬁmo} Hphenyl-

3339 3. 09- 3. 03 3H), 2.65 (s, 6
IH%?"Q‘S*’Z(’%"'&%%@“X%EQ%Z 465. 0 (|vm)+ garrpl e 6(():S K

N
k\
Yield: 24.2%. "H NMR (400 MHz, CDCh) § 10.49 (s, 1H), 8.83 (s, 1H), 8.32 (d, 1H),

10 7.49-7.40 (m, 5H), 7.33-7.24 (m, 3H), 7.19 (d, 2H), 7.02 (4, 1H), 2.73 (s, 6H), 1.17 (s, 9H).
MS m/z 499.9 (M+H)*

Example 51:
tert-butyl 4-({[1-(4-chlorophenyl)-5-(trifluoromethyl)-1 H-pyrazol-4-
15 ylJcarbonyl}amino)-2-(dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate

.\N/
O
o H N/ F
\NN



-meth oxy-1 | -dinmethylethy -f -chlor o-
- met hoxyi soni cot i noy”am noJ- Z-

woOdoomrsspb ani no) - | - phenyM  -i m dazol e- 5- car boxpCasB2006/001464
Yield: 41.4 % 1H NWR (400 MHz, CDQ O 15(s, IH),
7.44-7.34(m 4H), 730725 m 3H), 7.1 1 (s, IH),
3.96 (s, 3H), 3.23 (s, 2H) 3218 (s, 3H), 2.96 (s, 6H),
1.20 (s, 6H) M5 nVz 501.8 (I\/H—|)+ Exanpl e 61:
2- Vet hoxy- dlmathlethgl

Yich: 361 0ot FM (469 MEL(DLXR Ho0%(s BENAA (s aHDR G50 138D,

74M4d %H?" szl @@‘éﬁé%’ﬂ & ggﬁf 2&@@7%%@%.&5}&&)*
2.70 (s, 6H), 3.07 (s, 3H), 3.17 (s, 2H, 6.99-7.06

(m.2H), 7.26- 7.44 (m 5H), 7.49 (d, IH), 9.61 (s,
Exqmple &' ny 2 465.57 (MeH)+ Exanple 62: -Buty - -chlor

e A e AR P bR Tk piicazote-
S-cagbaxylate 1. 14 (s, 9H), 1.70 (s, 4H), 3.11 (s, 4H),
722 7.43 (m 9H), 7.66 (s, IH, 9.90 (s, IH. M5 Mz
8 (M+H) + Exanpl e 63: 2-Met hoxy-1I, I -di met hyl et hyl
br ono- 4-f | uor obenzoyl ) am no]j - 2-
et iyl ani no) - | - phenyl -1
g[% ol e-S-carboxyl ateYield: 18% 1H NMR (400
1.25 (s, 6H), 2.62 (s, 6H), 3.13 (s, 3H5
(s, 7.03-7.16 (m IH, 7.24-7.68 (7H), 9.66
. mz 534.01 (M+H) + Exanpl e 64: -
2 l\/bt hoxy |, F-di nmet hyl et hyl
hlamno [ 4-fl uoro- 2-

Yie(ct .6&% %Mﬁ@;ﬂﬂ)@mﬁom 39 Gh&yI7-31Xt, 1H), 7.67 (m, 1H),
724705482 9561 §(%n,kl‘fi§}’if8‘£ Bs, 65), 1.13 (s, 9H). MS m/z 443.2.2 (MHE)*

10
Example 53:
2-methoxy-1,1-dimethylethyl 4-[(4-bromo-2-chlorobenzoyl)amino]-2-
(dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate

N

N
O\N SN
0
‘Xgo
of

\

15 Yield: 20.6%. "H NMR (400 MHz, CDCk) §.23 (s, 6H), 2.59 (s, 6H), 3.21 (s, 6H), 7.57-
7.33 (m, 5H), 7.58 (s, 1H), 7.81 (t, 1H), 9.74 (s, 1H). MS m/z 550.9 (M-+H)"

Br

Example 54:
2-methoxy-1,1-dimethylethyl 4-[(4-bromo-2-methylbenzoyl)amino]-2-
20 (dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate



Yield: 19% 1H NWVR (400 MHz, CDQ d 1.26 (s, 6H), 2.61

(s, 6H), 3.00-3.39 (m 5H5 7.19-7.76 (m 8H), 9.62
woO2007I0FB300 M5 ml z 523. 51 (M+H) + Exanpl e 65: PCT/SE2006/001464

2- Met hoxy-1, 1 -di nmet hyl et hyl

2- (di met hyl am no)-4-[(4-fluoro -2-

nmet hoxybenzoyl ) am no] -1 - phé yl-1i

-im dazol e-5-carboxyl ateYield: 28% 1H NVR (400 MHz,

CDCls) 1.20 (s, 6H), 2.74 (s, 6H), 3.20 (s, 2H), 3.23

s,™@#Hj, 4.07 (s, 3H), 6.62-6.84 (m 2H), 1.23-1A (m
m.26-8.41 (m IH 5 11.43 (s, IH. MS mz 485.54
INExanpl e 66: 2- Met hoxy- 1, | -di net hyl et hyl

hl gr o- 2- met hoxybenzoyl ) am no] - 2-

m no) - | - phenyl -1 JEf -i m dazol e- 5- car boxyl ate

: H NMR (400 MHz, CDCIs) 1.20 (s, 6H), 2.74
(57\6H), (s, 2H), 3.23 (s, 3H), 4.07 (s, 3H),
6.97-7.00 IH), 7.03-7.09 (m IH, 7.26-7.46 (m
5HX 8.27 (d IH), 11.44 (s, IH. Ms mfz 501.99 CM+H)+
Exanple 67: -butyl

Yield: {890t mMarm@mMHz mmulaﬁgyla 142q (s26H}, 2i 50! (s;cﬁflfjg%ﬂhﬁﬂ , PH209 (s,

am 0 £ Yie 31.9 %
3H),1¥|1%m22{i de?ﬁviéz ?%D%%%}f% ggO(‘gé‘AL 7.93-7.61(m

7.60-7.44 (m 2H), 742731(m 3H), 7.28-7.15
(m 2H) 2.68 (s, 6H), 1.12 (s, 9H. Ms mz 475.0
5 é—ESzExaane 68:

o o AU ki

(dlmethylamlno)-l- henyl-1 H-imidazole-5-carboxylate

\N/

NN
== 0
0 N
Ago
cl
A
Yield: 8.2%. 'H NMR (400 MHz, CDC}) & 1.19 (s, 6H), 2.53 (s, 3H), 2.68 (s, 6H), 3.09 (s,
1o 3H),3.18 (s, 2H), 7.18-7.46 (m, 7H), 7.51 (d, 1H), 9.62 (s, 1H). MS m/z 485.99 (M+H)"

Example 56:
2-methoxy-1,1-dimethylethyl 4-[(2-chloro-4,5-dimethylbenzoyl)amino}-2-
(dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate

~N
©\N NN .
— 0O
e] N
xo
a

15



Yield: 64.5 % 1H NVR (400 MHz, CDCfe) 59.85 (s, |IH),
7.68 (m IH, 7.43-7.20 (m 8H), 2.68 (s, 6H), 1.14
wO020079FB300 M5 m z 440.9 (MtH) + Exanpl e 69: PCT/SE2006/001464
fen-butyl 2- (di met hyl am no) - 4-[ ( 2- met hoxybenzoyl ) am no]
-1 -phenyl -1 Him dazol e-5- carboxylate Yield: 55.4 %
1H NMR (400 MHz, CDCfe)5T15%2 (s, IH), 8.31 (s, |H),
7.48-7.32 (m 4H), 7.29-7.24 (m 2H), 7.05 (t, IH)
6.96 (d, IH, 4.06 (s, 3}—%;1 2.71}%5 6H), 1.07 ((s
Yiel@H) 7% NE NiVIR 4800, MEEMERCE) 812315 SH02.23 5, 67, 2.68 (5, 6H), 2.69 (s,
-(.dj hyl. ani -4: 4 L(5- e ls h j +
3H),§32§1kfé,[{2§1{)] iﬂg%?%%%ﬁ?@ TELRY g 75 RNEEY NSRRI o Py
Lff-i m dazol e-5-carboxyl ateYield: 58.9 % 1HNWR (400

Mz, CDG) d 9.35 (s, IH), 7.73-7.64 (m 2H),
Exampls577. 30 (m 6H), 7.21-7.12 (m 2H), 2.73 (s, 3H),

5 Z-méQgﬁgb-ﬁ%!-dii%!_e')tl’_qg%‘tpgﬁ-i&%-Rffpuor(;\ﬂ%n%ﬁ)aﬁ%ﬁo]hk%hbtﬁylamino)—lf

pherdyl {I[H-Smilakele &-chrblc@ael ) car bonyl ] ani no} - 2- (di met hyl ani
no) -1 - phenyl -1 Eri m dazol e- 5-carboxylate Yield: 4.1
% ITRNKVR (400 MHz, CDA) d 10.39 (s, |H), 7.45-7.35

5;&1, 7.28-7.24 (m |H 5 6.96 (d, IH), 2.68 (s,

NTI5 (s, 9H). MS mfz 447.0 (M+H) + Exanple 72:

- e y-lg 1 -di net hyl et hyl

oxyg acetyl ] am no} - 2- (di net hyl am no) - | phenyl

- j m -S-carboxylate Yield: 11.1 % 1H NMWR

) d 10.23 (s, IH), 7.48-7.23 (m 10H),

Yield: 45.0%. 'H NMR (400 MHz, CDCk) 8 .18 (s, 6H), 2.69 (s, 6H), 3.13 (s, 3H), 3.22
(s, 2H), 6.82-6.92 (m, 1H), 6.95-7.01 (m, 1H), 7.24-7.44 (m, 5H), 8.10-8.20 (m, 1H), 10.27
10 (m, 1H). MS m/z 473.5 (M+H)"

Example 58:

2-methoxy-1,1-dimethylethyl 4-[(2-chloro-4-fluorobenzoyl)amino]-2 ~(dimethylamino)-
1-phenyl-1H-imidazole-5-carboxylate

X
= 0
0 N cl
gg"
of F
15 \

Yield: 36.7%. "H NMR (400 MHz, CDC) & 1.22 (s, 6H), 2.64 (s, 6H), 3.11 (s, 3H), 3.21
(s, 2H), 7.00-7.06 (m, 1H), 7.10-7.17 (m, 1H), 7.24-7.31 (m, 2H), 7.35-7.44 (t, 5H), 7.65
(s, 1H), 9.74 (s, 1H). MS m/z 489.95 (M+H)"

20



2H), 4.25-4.10 (m 2H), 3.29 (s, 2H), 3.25 (s, 3H),
2.67 (s, 6H), 1.22 (s, 6H). MS mz 480.9 (M) +

WexRenTIEs07 3: PCT/SE2006/001464
f en- but yH I H cMor o”- Cnet hyl sul f ony”benzoyyani no”- Cdi ne
t hyl am no)-!- phenyl-Iff-imdazol e-5-carboxyl ateYi el d:

11.2 % 1H NVR (400 MHz, CD&B5) d 9.80 (s, IH), 8.07
(s, IH, 7.71-7.16 (m 7H), 3.49-3.36 (m 3H),
2.82-2.12 (m 6H), 1.15 (s, 9H. M5 mz 519.06 (MtH) +
Exanpl e 74: -butyl
Exgmf)% gyet hyl ami no) - | - phenyl -4-[ (3, 3, 3-trifluoro-2-netho
phenyl pr opanoyl ) anmo] -1 J
2-metlmxya]z,mkhnﬁthbatbﬂﬂy{chmahﬁzahﬂo)-l&;}%n%h[(ﬂ NMVR (400

Py opm a2 il Sgantipraty 3 56 (5 3H).

2.65\(s, 6H), 1.18 (s, 9H). M5 mz 519.18 (NMHH)+

Exa e 75: -butyl
(dNpet hyl am no) - 4- [ (4- et hoxybenzoyl ) am no] - | - phenyl -
: i dazol e-5- carboxylateYield: 9.6 % 1H NVR (400
i) d 9.88 (s, IH, 7.68-7.40 (m 2H),
76 (m 5H), 6.62-6.34 (m 2H), 3.84-3.52 (m
.37 (s, 6H), 1.20-0.62 (m 12H). M5 nlz 451.0
( MtH) + le 76: terf-butyl
s 4-{[(2-c opyri di n-3-yl ) car bonyl | am no} - 2-(di met hyl a
mno)-l-phenyI-I|3 rimdazol e- 5-carboxylate Yield:

Yield 95.8%. ' HINMRR400 00HAED CEICP 3} (sd1 H)) 7@8-7.35(m, BBL), 7.29-7.22
(0,8, 3%0%7. 22 (ch ), 55338135, 568%5.09-3.03 (m, 310, 2.65 (5, 611), 126 (s, 65D,
MS m/z 465.0 (M+H)

10  Example 60:
2-methoxy-1,1-dimethylethyl 4-[(2-chloro-6-methoxyisonicotinoyl)amino]-2-
(dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate

Yield: 41.4 %. "H NMR (400 MHz, CDCh) 8 10.15(s, 1H), 7.44-734(m, 4H), 7.30-7.25

15 (m, 3H), 7.11 (s, 1H), 3.96 (5, 3H), 3.23 (s, 2H), 3.18 (s, 3H), 2.96 (5, 6H), 1.20 (s, 6H).
MS m/z 501.8 (M+E)"

Example 61:

2-Methoxy-1,1-dimethylethyl 2-(dimethylamino)—4—[(2,4-dimethylbenzo&l)amino]-l-
20  phenyl-1H-imidazole-5-carboxylate



10

15

(m IH, 7.42-7.20 (m 6H), 2.80-2.10 (m 6H), 1.19
(s, 9H). M5 mz 442.0 (MtH) + Exanple 77: -butyl

wa-20q7(o73zmaet yl pi peri di n-4-yl ) carbonyl ] am no} - 2p(aiSEBI0bY01464
| am no) -1 - phenyl | H i m dazol e-5-carboxyl ate Yield: 6.6
% 1H NWR (400 Mz, CDC ) d 9.58 (s, IH), 7.46-7.18
(m 5H), 2.69 (s, 6H)5 2. O§9(s 3H), 1.88-1.40 (m
8H). Ms mz 456.1 (MtH) + Exanple 78: -butyl

2- (di met hyl am no) - 4-{[ (5- net hyl - 2- phenyl - _
I,2,3tria\zo| 4- yl)carbonyl] am no}-I-phenyl-1J
-|mdazol e- carboxyl at eYl eld: 43.4 % 1H NWR (400

S, 8.10-8.00 (m 2H),

2 72 (s 6H), 2.90 (s, 3H), 1.26

S .0 (MtH) + Exanpl e 79:

NIZ d hylam no) - 4- {[ (2- phenoxypyri di n- 3-yl)

no} - | - phenyl | --i m dazol e- 5- car boxyl at e
Yiel d: 3310 NI\/R 400|\/Hz CDCi) d 11.42 (s, IH,
8.64 (d, 7.40-7.10 (m HH), 271
(s, 6H), 105 s, .I\/ISrﬂz 499.9 (M+H) + Exanpl e

Yield49604/1'H NMR (400 MHz CDC13) 3 118 (o 0ED, 231 (o, JED, 253 (5, 32D). 270 G,
6H),23,(§ L ngéﬂ;f&',{? ;gﬁhg DXMPHT LEN Y 3.4 AL 3eh! YAs M Ag)g.61

4ks kb Ivireydazol e- 5-carboxyl ate Yield: 42.0 %
(s, 1@19%%%%%400 M-{IZ d 11.42 (s, IH, 8.65 (d, IH,

8.22 (m IH), 7.42-7.13 (m 10H), 2.71 (s, 6H), 1.05

S ME m z 5338(I\/H-I)+Exan'ple 81:
Exa{(“é’p‘?g%%tyl 4-{[ (I -fel/Y-butyl-3-nethyl-liy-pyrazol -5-yl)
tert BRCAAOY DL AISk S¥dnzayl)amino]-1-phenyl-2-pyrrolidin-1-yl-1H-imidazole-5-

carboxylate

N

38 =, )

Yield:18%. 'H NMR (400 MHz, CDCk) & 1.14 (s, 9H), 1.70 (s, 4H), 3.11 (s, 4H), 7.22-
7.43 (m, 9H), 7.66 (s, 1H), 9.90 (s, 1H). MS m/z 467.98 (M+E)*

Example 63:
2-Methoxy-1,1-dimethylethyl 4-[(2-bromo -4-fluorobenzoyl)amino}-2~
(dimethylamino)—l-phenyl—lH—imidazole-s-carboxylate



(di met hyl am no) -1 - phenyl -1i 3 -i m dazol e-5-car boxyl ate
Woz'ﬁo%ﬁkdé 28.6 % 1H NWR (400 MHz, CDG) d 1GG&rbsosno01464

, (.42-7.22 (m 5H), 6.62 (s, IH), 2.70 (s,
245(s 3H), 1.70 (s, 9H), 1.22 (s, 9H). VB nfz 467.1
(MtH) + Exanple 82: r -butyl 4-{[(3-teri
-butyl -l -nethyl-1JJ-pyrazol 605 yl-) carbonyl Jam no}-2- io
(di met hyl ammo) - | - phenyl -1 -i m dazol e- 5- car boxyl at e
Yield: 28.6 % 1H NWVR (400 MHz5CDCI 5) d 10.08 (s, IH),
7.44-7.35 (m\ 3H), 7.29-7.22 (m 2H), 6.55 (s, IH),
4.18 (s, 3H), N72 (s, 6H), 1.32 (s, 9H), 1.20 (s,
9H). M5 m z 71 MitH) + | s Exanple 83: -biityl
4- g[(40bror?b/l y R- net hyl - |

iz ol - )c yl ] am no} - 2-
m nQ) - | - phenyl - |
n boxyl ateYield: 67.2 % 1H NWVR (400
Mz, ~CDCl 3) @ 10.00 (s, IH, 7.46-7.17 (m 5H), 4.48
F(q, 2H)52.70 (s; 2.22 (s, 3H), 1.40 (t, 3H), 1.16
(s, 9H. M5 nfz 516. ?(I\/H-H)+ Exanpl e 84: -butyl

4 % 5.cMoro-| - net hyl - |
Y1eldp£ 28 NMRI (A)QQEMH@QD@M AGP(-6H), 2.62 (s, 6H), 3.13 (s, 3H), 3.23 (s,

200 e R TGP 24 RRE, oo HICRR, oS hangRmis 7,
800792(m IH), 7.45-7.19 (m 5H), 390378(m

2.74-2.55 (m 6H), 1.28-1.10 (m 9H. MS mz
EX%‘*@“( M+H) + Exanpl e 85: |ff-imdazol e-5-carboxylic

2 VRh oy -l iyt 2T Qi BRI MR - +

(trifluoromethyl)benzoyljamino}-1-phenyl-1 H-imidazole-5-carboxylate

N
N/
4O
N
g
H o]
(0] 5
F
O._.
Yield: 19%. 'H NMR (400 MHz, CDCk) & 1.26 (s, 6H), 2.61 (s, 6H), 3.00-3.39 (m, 5H),
7.19-7.76 (m, 8H), 9.62 (s, 1H). MS m/z 523.51 (M+H)*

Ex‘ample 65:
2-Methoxy-1,1-dimethylethyl 2-(dimethylamino)-4-[(4-flunoro-2-
methoxybenzoyl)amino}-1-phenyl-1H-imidazole-5-carboxylate

\N/
£30-0
\
¢

Q

0
F
o__.
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t hi azol yl ] car bonyl ] am no] - 2- (di net hyl am no) - | - phenyl -,
1,1-di nethyl ethyl esterYield: 39.8 % 1H NVR (400 MHz,
weRWw7)07130010 (s, IH), 8.08 (s, IH 57.90 (s, | PET/SE2004/001464
(d, IH), 7.44-7.23 (m 5H), 6.80 (d, IH, 4.62 (t,
2H), 3.24 (t, 2H), 2.72 (s, H) 1.25 (s, 9H). M5 niz
531.8 (M+H) + Exanpl e 86: -b@t
2- (di net hyl ami no) - | - phenyl - 4- [({I [4-(trifluoronethyl)
rimdin-2- yllpiperidin-4-yl}carbonyl)am no]-I
Yiel(%/ AR Yha D INBVIB-(4 01 Wiy ICRXGEh) Bi 162 Gi(s, AB), B. (s, ZHI-I{)I\WH) (sﬁ}QH) 3.23 (s,

SHEROT (&3, €162 630 3h g 23 4 30, 69641 Gy 1Ena T b s, 1.

MS(Iﬁ/z4%BDS4(M+ #2.08 (m 2H), 1.92-1.81 (m 2H) 1.22 (s,
9H). M5 mlz 559.8 (MtH) + Exanple 87: -butyl
2- (di met hyl am no) - 4-{[ ( 6- phenoxypyri di n- 3-yl) car bonyl ]
Ex@ﬂ'ﬂ?&hﬂ -phenyl I i Mm dazol e- 5-carboxy ate Yield: 24.2
MR (400 MHz, CDQ d 10.50 (s, IH), 8.84 (s, IH),
2-MeetB@xy-tl1-dibdethyletll- ﬂ[(mhxom 28k thokyBéhzo 9y ario; éﬂ 01

(du%mmi %&ﬁh@ ST amda&aleyﬁ-cazbewﬁgﬁ@t rhm/? | gimzng) -4-{

[ (4- methyl-2-pyr azin-2-y 1-1, 3-thiazol -5-
yl ) car bonyl ]\qgn/no}-l - phenyl - LBr-ini dazol e- 5- car boxyl at
e Yield: 17.9 % 1H NWR (400 MHz, CDCl) d 10.14 (s,
I .66 (s, IH, 8.60 (s, IH,
5 .90 (s, 3H), 2.73 (s, 6H), 1.20
z 505.8 (M+H) + Exanpl e 89:

ﬁ)-4-({[l - (4- met hoxyphenyl ) -5-nmethyl -1 T
O__

Yield: 19%. 'H NMR (400 MHz, CDCE) 8 1.20 (s, 6H), 2.74 (s, 6H), 3.21 (s, 2E1), 3.23 (s,
3H), 4.07 (s, 3H), 6.97-7.00 (m, 1H), 7.03-7.09 (m, 1H), 7.26-7.46 (m, 5H), 8.27 (d, 1H),
11.44 (s, 1H). MS m/z 501.99 (M+H)"

Example 67:
tert-butyl 2-(dimethylamino)-1-phenyl-4-{|2~(trifluoromethyl)benzoyl]amino}-1 H-
imidazole-5-carboxylate

N

O,
X

Yield: 31.9 %. 'H NMR (400 MHz, CDC}) §9.64 (s, 1H), 7.93-7.61(m, 2H), 7.60-7.44 (m,

2H), 7.42-7.31 (m, 3H), 7.28-7.15 (m, 2H), 2.68 (s, 6H), 1.12 (s, 9H). MS m/z 475.0
(M+H)”
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15

yl ] carbonyl }am no) - | - phenyl 4i i r-i m dazol e- 5- car boxyl at

e Yield: 2.9 % 1H NWR (400 MHz, CDCl O d 10.09 (s,
woOh7/08304 (s, IH), 7.50-7.35 (m 7H), 7.02 (dpPC2KE2006/001464

3.89 (s, 3H), 2.76 (s, 6H), 2.62 (s, 3H), 1.22 (s,

9H). M5 mz 516.8 (MH+H)+ Exanple 90: tert-butyl

2- (di met hyl ami no) - | - phenyl - 42[ (- phenyl gl ycyl ) ami no] - |

J r-imdazol e-5- carboxyl ateSchene 9 The | -phenyl -1

H i m dazol e- 5-carboxyl ate (1 equivalent (eq), 0.33
Examp¥e)68and triethyl amine (2 eq, .0.66 nmol) were

' d.in mL d bro cet acet at 1,
et RTG- UG Pty DA B Bt Gt i piaote-s-
carboxylated for 3 hours at roomtenperature. Then, the
reacti on was quenched with K2CO3 (aqueous (aq)) ( 1 M
25 myy-and extracted wwth 1P O The organic |ayers
e ppol ed, dried over Mgy SO4, filtered and
@:s aned. The residue was used directly w thout any
purg fication in the next step. The tert-bntyl

i 7<ign dazoled 5- carboxylate ( 1 eq) and aniline (2.5
eq { ved in DVF (5 nL) and heated to 100 C
for I hour.™~Fnhe sol ution was evaporated and K CC3(aq)

241’ %/I 20 M) was added. The reaction m xture was
Yieli éq%erﬁ R {000 e COSbEPRBS (5, A3, Tt (. 11Dy 7.43-7PRdm,

i h i.ed+oyer SH, filtered
snpm%,%}g, ggggg,@gg%eu %%.tg M+‘L§ yer My !

and evapor al'ly e residue was purified by

preparatory HPLC, which afforded the desired product.
E YielI%"18.5 % 1H NWR (400 MHz, CDA ) d 10.3 - 9.1
xampledds 7 37 (m 3H), 7.23 (m 3H), 7.14 (dd, 2H),

tertfiblfligl(is- (Hig%l)fﬁylalﬁin%)ﬁ-@-ﬁ@iﬁﬁ&b@nzo%ﬁ)imh?o] S8phéinyl-§ Hlimidazole-5-
carb 6xylate ’ '

N

N
AN

N

Yield: 55.4 %. 'H NMR (400 MHz, CDC}) §71.52 (s, 1H), 8.31 (s, 1H), 7.48-7.32 (m,
4H), 7.29-7.24 (m, 2H), 7.05 (t, 1H), 6.96 (d, 1H), 4.06 (s, 3H), 2.71 (s, 6H), 1.07 (s, 9E).
MS m/z 437.3 (M+H)"

N

Example 70: '
tert-butyl 2-(dimethylamino)-4-{[(5-methyl-3-phenylisoxazol-4-yl)carbonyl]amino}-1-
phenyl-1H-imidazole-5-carboxylate
~v
L
bW
o
5<° H A
N
o}
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The foll ow ng conmpounds (exanples 9 1 - 93) were

synt hesi zed i n an anal ogous manner/ nehod as descri bed
woaoo7arzaopl e 90: Exanple 91: -butyl PCT/SE2006/001464

2- (di met hyl am no)-4-[ (

- met hyl -1 V- phenyl gl ycyl ) anmo] - | - phenyl -1 j H ri m dazol e-

5-carboxyl ateYield: 3.4 % $B NVR (400 MHz, CDO 5) d

703- 9.9 (bs, IH, 7.35 (m 3H), 7.20 (m 5H), 6.77

,.4.4-3.6 (broad s, 2H), 3.10 (s, 3H), 2.66 (s,

YmcH)ss 9605 H NMR K00 EkEmPDER) B :9. 3565 LEDN T B 7464 (m, 2H), 7.45-7.30

(m! Gt Ty 2 T ot o4 G b3t b Srspiey sy

Yi eId 12.1 % 1HNWR (400 MHz, CDQ d ?0.5 - 10.1 (bs,
I H), 36 (m 3H), 7.21 (d, 2H), 7.09-7.02 (m 2H),
Exmptﬂ(lf IH), 6.52 (d, IH, 4.10-3.70 (s, 2H), 3.51

te@%%{%[(ﬁpﬂfo -_&%ﬁé@)ca&o%} {ino§ 2. caidiedSinop Ppnenyl-1

imidagaleFedablydiate no) - 4-[ (1iy-indol -1-ylacetyl)am no]-1-p
henyl - LH- i m dazol e- 5-carboxyl ateYield: 6.6 % 1HNWR
(400 Mgy CDCi) d 9.32 (s, IH)57.60 (d, IH), 7.35 (m
7.20 (m 6H) 7.07 (t, IH), 6.56 (d, IH,
=Y’ (s, 2H)52.66 (s, 6H), 1.09 (s, 9H) . Exanple
94. 2- hoxy- 1,1 -di nmet hyl et hyl

4- [T - m dgzol -1 -yl acetyl ) am no] - 2-

(di ngtdhyl am -| - phenyl -1 #-i m dazol e- 5- car boxyl at e
2- NSQoxy- di met hyl et hyl

4-[ (brlonmpacet’yl ) am no] - 2- (di m et hyl am' no) - 1-phenyl -

AHm da ol e- 5-carboxylate (35 ny, eq), synthesized
Yielg %hV@rﬂD@éB&éOQrMii?eQD@a@dIOa@(s lH) 7.45-7.35 (m, 5H), 7.28-7.24

(tm, 1H), 6.96 (d, 1H), 2.68 (s, 6H), 1.15 (s, 9H). MS m/z 447.0 (M-+H)"

Example 72:
2-methoxy-1,1-dimethylethyl 4-{[(benzyloxy)acetyl]amino}-2-(dimethylamino)-1-
phenyl-1H-imidazole-5-carboxylate

<o
_é
Yield: 11.1 %. 'H NMR (400 MHz, CDCk) 8 10.23 (s, 1H), 7.48-7.23 (m, 10H), 4.68 (s,

2H), 4.25-4.10 (m, 2H), 3.29 (s, 2H), 3.25 (5, 3H), 2.67 (s, 6H), 1.22 (5, 6H). MS m/z 480.9
M)

Example 73:
tert-butyl 4-{[4-chlore-2-(methylsulfonyl)benzoyl]amine}-2- (dimethylamino)-1-
phenyl-1H-imidazole-5-carboxylate
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descri bed for exanple 90), benzim dazole (2.5 eq) and

K CO (22 ng, 2 eq) were dissolved in DM (5 nL). The
woeeariorsgoowas stirred for 1 h at 75 0C. The sSoPTESE2006/801464

evaporated off and to the residue was added K2CO3(aq)

(1M 50 nL) and extracted with ether. The organic

phases were pool ed, dried (§4SO -H2O)5 filtered and

evapor at ed. Event ual | y the crude material was purified

by preparatory HPLC5whi ch gave the desired pure

rodygt. Yield: 4 1% 1HNWR A (CDC): 1.29 (s,
@5 68 (s, 6H)5 3.27 (s, 2H)5 3.31 (s, 3H5 5.3-5.9

, I

N2HN, 7.24-7.32 (m 4H)57.41 (m 4H)5 7.80 (d, IH),
8.0 , PHP, 9.50 (s, IH). Exanple 95:
29/t h I-P=Qi net hyl et hyl
2- (\? et 1 no) -4-{[(2-o0xo0-2, 3-di hydro-1i -indol-Iy"
acetyl l a J-1-phenyl -1
-i m dazol e- §ycar boxyl at e2- Met hoxy- 1, 1-di met hyl et hyl

4- [ ronoacelyl)am no] - 2-(diinethyl am no)- 1-phenyl -

Yieldrit 1 2i%g dZDNBIR Exroo@mexab@;}%s 9%@ (EH) 18 87(s, SUNASY, i@@n TH),

i n an anal ogous nmanner / me s descri bed fof exarrp
3.4%6y36 (m, ?’Hatéll ndhe (1(12@{};@ 1525 QPqu)/ISan/a RO ny, 2
eq) were dissolved in DMF (5 nL). The reaction was
stirred for 1 h at 75 C. The sol vent was evaporat ed

Exahpleddd to the resi due was added K2C33(aq) ( 1M 50

b B e b B et

heRyRiFbpAld mﬁoqmlﬁdﬁbﬁtsaib urified by
P p\rygjgatriat gp}? HPL]C V\,hllch gave rpﬁ?%la%roduct Yield: 12

% 1M VR d (400 MHz, CDQ) d 1.27 (s, 6H), 2.66 (s,

3“25 (s, 2H), 3.30 (s, 3H), 3.62 (s. 2H) 4.9-5.3
e 79(d ). 7.00 (t, IH), 7.22 (m 2H),

.41 (m 3H), 9.3-9.7 (s, IH. Exanple
96@

tert

T1_3

Yield: 18.7 %. 'H NMR (400 MHz, CDCk) & 10.28 (s, 1H), 7.72-7.66 (m, 2H), 7.40-7.31
(m, 5H), 7.25-7.20 (m, 3H), 3.56 (s, 3H), 2.65 (s, 6H), 1.18 (s, 9H). MS m/z 519.18
(M+H)”

Example 75:
tert-butyl 2-(dimethylamino)-4-[(4-ethoxybenzoyl)amino]-1-phenyl-1 H-imidazole-5-
carboxylate
N7
©\N SN
:ﬁ,
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Synthesis of terf-butyl 2-(dinethylamno)- 1-phenyl-
{[ (2-thienyl am no) carbonyl] am no }-
wobkki7rstaa ol e- 5- car boxyl at e Schene 7 The am neP(0/S82006/001464

nmol ) and i socyanate (0.06 nmmol) were dissolved in dry
di chl oronethane (2 nL) and stirred over night at room
tenperature. Water (2 nlL) #Ad additiona
di chl oronethane (1 nL) were added. The organi c | ayers
wer e separated using a phase separator. The organic

Yield .6 &ht BiGSIR @00 Wiz, aEICE e9.8% (ko @Dt @7 .40 (ma%H) 7.12-6.76 (m,

purifi g rf o h
SED bk AR B rer s e e n D bR0SRR I8 YAHE Mz
ord the desired product. Yield 43% 1H NWR (400
45133%Pﬁf ) d1.28 (s, 9H), 2.73 (s, IH), 6.58-6.62 (m
6.80-6.87 (m 2H), 7.28-7.47 (m 5H), 8.55 (s,
E .1.79 (s, IH). M5 nmz 428.54 (MrH) + The fol | owi ng
Xaggh%% nds (exanpl e 97 - 98) were synthesized in an
tert-%ﬁ%ll qugc?nmmp@f{dﬁeb@m) cadbofiel smirnd 2-{dimethydampine)-SGihenyl-1 H—
anpl e
1m1¢zgp}e—%g@r§qoz;yl{1’fe( benzyl ani no) car bonyl ] ani no} - 2- (di net hyl
anm) - |- phenyl -1 rim dazol e- 5-carboxylate Yield: 27%
ij NVR (400 MHz, CDCS) d 1.26 (s, 9H), 2.56 (s, 6H),

Bl (m 2I—I) 7.20-7.45 (m 10H), 8.40 (s, IH,
J. 1 , oH) MS mz 436.54 (M+H)+16 Exanpl e 98:

t - By 4- ({ [ (4- chl or ophenyl ) am no] car bonyl } ami no) - 2
-?di getmyhani no) -1 -phenyl | i -im dazol e-5-carboxyl ate
Yi-ed: 4 H NVR (400 MHz, CDCls) d 1.28 (s, 9H)

7.20-7.57 (m 9H),
Yield: 43.9 %. 'H NMR (400 MHz, CDCl5) 10.08 (s, 1H), 8.50-8.39 (m, 1H), 8.10-7.90

(m, 1H), 7.42-7.20 (m, 6H), 2.80-2.10 (m, 6H), 1.19 (s, 9H). MS m/z 442.0 (M+H)"

Example 77:

tert-butyl 4-{[(1-acetylpiperidin-4-yl)carbonyl]amino}-2-(dimethylamino)-1-pheny}-
1H-imidazole-5-carboxylate

ox

Yield: 6.6 %. 'H NMR (400 MHz, CDC) § 9.58 (5, 1H), 7.46-7.18 (m, 5H), 2.69 (s, 6H),
2.08 (s, 3H), 1.88-1.40 (m, 8H). MS m/z 456.1 (M+H)"

Example 78:
tert-butyl 2-(dimethylamino)-4-{[(5-methyl-2-phenyl-2H-1,2,3-triazo}-4~
yl)carbonyljamino}-1-phenyl-1 H-imidazole-5-carboxylate
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8.52 (s, IH), 11.22 (s, IH. M5 nlz 456.95 (M+H)+
Anal ysis LC-Ms anal ysis was perfornmed using a
woOhkeromems 8 probe MUX-LTC ESP+ system purityPOEISEZ06/001464
determ ned by single wavel ength (254nm UV detection.
Chr omat ogr aphy was perforned over an XterraTM M5 C8
3.5um 4.6 x30 mmcolum, 86¢ parallel. The flow of
15m /mn was split over the 8 col ums to give a flow
rate of 1.9m /mn. The 10- m nute chromat ography
gr d\l;\ﬁ’nt was as follows: Mbile Phase A: 95% ACN + 5%
1 .M NHAOAC Mbbil e Phase B: 5% ACN + 95% 0, 010 M
|Orin 0,0 mn 0%A 80 ma 100%A 9,0 mn 100%
%A NMR anal ysis was perforned at
g| cal evaluation Effects of the positive
stem c\ GABAB receptor nodulator in a functional in
ro ass y The effect of GABA and bacl of en on
| nt racel ar calciumrelease in CHO cells expressing
the GAB A 2) receptor heterodiner was studied in
the presence or absence of the positive allosteric

viePAYL A Ofr e RO, Venak] 95687 1 1R A AL 86 A8 91sh% 20

to the inventi i NnCrease ot ency

(m, 8HD)j ZAL s, 61), GABAS, SHhe 1261(€9¢Y). XIS hi2el8e!
the ability of the conpounds to reduce the ECS5Cof GABA
was reveal ed by the concentration required to reduce

Ex4af478; EC50by 50 %
tert-butyl 2-(dimethylamino)-4-{[(2-phenoxypyridin-3-yl)carbonyljamino}-1-phenyl-
1H-imidazole-5-carboxylate

~v
Q A,
Yield: 33.1 %. "H NMR (400 MHz, CDCh) 8 11.42 (s, 1E), 8.64 (d, 1H), 8.22 (m, 1H),
7.40-7.10 (m, 11H), 2.71 (s, 6H), 1.05 (s, 9H). MS m/z 499.9 (M-+H)"

\/

Example 80:
tert-butyl 4-({[2-(4-chlorophenoxy)pyridin-3-yl]carbonyl}amino)-2-(dimethylamino)-
1-phenyl-1H-imidazole-5-carboxylate

Ok
OH ¢ o Cl
O

Yield: 42.0 %. 'H NMR (400 MHz, CDCh)§ 11.42 (s, 1H), 8.65 (d, 1H), 8.22 (m, 1E),
7.42-7.13 (m, 10H), 2.71 (s, 6H), 1.05 (s, 9H). MS m/z 533.8 (M+H)"



These potencies were simlar to the potency reported

for CGP7930 (can be purchased from Tocris, Northpoint,
weéawTion3dsay, Avonnmouth, Bristol, BSI 1 8TA, UKPCIDAE2006/001464

U wyler et al. CG7930 increases the potency of GABA

from EC50 of about 170-180 nMto EC50 of about

35-50nM EXPERI MENTAL PROCEGURES Materials Nut mx F-

12 (Ham) cell culture nedia, OPTI-MEM | reduced serum

msdl um Fetal bovine serum (FBS),

grapledilt | i n/ streptonycin sol uti on (PEST), geneticin,

e

(dixﬁ@dlgldr@iﬁo}ﬁmylmirﬁﬁﬁ&bﬂ-M@Jx‘boii]ﬁf_@ Life technol ogi es
(Pai sl ey, Scotland); Polyethylenelmne, probenicid,

acl ofyen and y-ammobutyric acid (GABA) were from Si gma
L/cb\ui s, USA); Fluo-3 AMwas from Ml ecul ar Probes
USA) 4- Aminon-[ 2,3- 3Hbutyric acid ([

m Amer sham Phar maci a Bi ot ech (Uppsal a,
n)H %-:a\tl on of cell lines expressing the GABAB
recept or RI a and GABABR2 were cl oned from human
bra c d subcl oned into pCl Neo (Pronega) and

PALTER-1 (Hronega), respectively. A GABAsR a-G aqgi s
fusion protein expression vector was constructed using

5 Yieldes BGL - NeRnIIEARH @Bz'@D@,?B\K\m's@%m AE}GE?% (%, 261 | 362 G,

(Mol ecul ar Devi ces, order 'to
1H)o@/70s SIED, Zé&(mmhdeﬁ)scmme; 22y 35D. mamzmtﬁane(mm Ay
usi ng standard PCR net hodol ogy with the priners
5' - GGATCCATGGCATGCTGCCTGAGCGA- S' (forward) and
Exzﬁnpl@@GGCCG CTCAGAAGAGGCCGCCGTCCTT-3" (reverse). The Ga

ligated into the
tert-butyl4 {[(3-tert-butyl- ~-methyl-1H-pyrazol-5-yl)carbonyl]amino}-2-

10 (dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate

Yield: 28.6 %. "H NMR (400 MHz, CDCE) § 10.08 (s, 1H), 7.44-7.35 (m, 3H), 7.29-7.22
(m, 2H), 6.55 (s, 1H), 4.18 (s, 3H), 2.72 (s, 6H), 1.32 (s, 9H), 1.20 (s, 9H). MS m/z 467.1
MHE)*

15
Example 83:
tert-butyl 4-{[(4-bromo-1-ethyl-3-methyl-1 H-pyrazol-5-yl)carbonyl]amino}-2-
(dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate



BanH andTSTotl sites of pcDNA3.0 (Invitrogen). The
GABA Rl a codi ng sequence was anplified by PCR
woOnTI@30Neo- GABA BRl a using the priners, 5 - PCT/SE2006/001464
GGATCCCCGEERAGCCEEECCC- 3" (forward) and 5' -
GGATCCCTTATAAAGCAAATGCACTCGA- 3' (reverse) and
subcl oned into the BanH Si & of pcDNA3. 0- Gocqi 5nnt .
In order to optim se the Kozak consensus sequence of
GABA BR2, in situ nutagenesis was perforned using the
Al tergd Sites Mutagenesis kit according to
ufacturer's instruction (Pronega) wth the
WrNg primer, 5'-GAATTCGCACCATGGCTTCCC-3 |. The
oe;i§¢%@d @GABABR2 was then restricted from pALTER-1
Wi Xh + n | and subcloned into the mammal i an
expr SSIO/ ctor pcDNA3.1 (-)/Zeo (Invitrogen) to
pr cesrtte_Ni nal construct, pcDNA3. 1(-)/Zeo- GABA BR2.
For generat| on of stable cell lines, CHO K cells were
grown in Nut mx F- 12 (Ham nedia supplenmented with

- 10% FBS, 1 Reni sl i J
i R ey s Ao MR, EDC B8 (0P 1 iy 45 &
2H)TBE0ds|GED, 1e2 ¢, AED,aAcdte@, 3M); .18 (SIVEEIVIA 1wz F7BS @ndit
million cells were seeded in 100 nm petri dishes.
After 24 hours the culture nedia was replaced wth
s Ex4mplegM and incubated for 1 hour in a Cq 2-incubator.
For generation of a cell line expressing the GABABRI

tertantBAHIE et e ouethpk- 1 HGABARRM -w) qar hemyltAnDhi}-24 mg)
: ' (4 d.|i t anmi 24 m
ol B e A DR SRS o for a5 |

m nukes- at room tenperature. The cells were exposed to
@;t ansfection nmediumfor 5 hours, which then was
or

with culture medium The cells were cul tured
addptional 10 days before selection agents

0] N
Cl
0] Hé‘{‘(
7< ' \N/N\

Yield: 30.6 %. 'H NMR (400 MHz, CDCE) 8 10.01 (s, 1E), 8.00-7.92 (m, 1H), 7.45-7.19
10 (m, 5H), 3.90-3.78 (m, 3H), 2.74-2.55 (m, 6H), 1.28-1.10 (m, 9H). MS m/z 445.0 (M-+H)*

Example 85:
1H-imidazole-5-carboxylic acid, 4-[[[2-(2,3-dihydro-5-benzofuranyl)-4-
thiazolyl]carbonylJamino]-2~(dimethylamino)-1-phenyl-, 1,1-dimethylethyl ester

\N/

b

15



(300 ng/mM hygronycin and 400 ng/ M geneticin) were

added. Twenty- four days after transfection, single
woebd7/88800i ng i nto 96-wel | plates by flow cyt oreT/SE2006/801464

performed using a FACS Vantage SE (Becton Di cki nson,

Palo Alto, CA). After expansion, the GABAB receptor

functional response was t est%d usi ng the FLI PR assay

descri bed bel ow. The clone with the highest functional

. response was coll ected, expanded and then subcl oned by
Yiclk Ay d6dH NMGY (A0RQMEFHEDEL bnal -1 61 I o .00 18D, 7.74

@ R38R 2E0 SO Lt ot 40 B S Bl s

IHEXB 8555318 GABABRI a-Gagis fusion protein and GABABRZ,
GABABRI a- G aqi 5mut plasm d DNA (8 ng) GABABR2 plasm d
DNA (8 ng) and |ipofectamine (24 mM) were mxed in 5
s ExdBini©REl MEM and incubated for 45 minutes at room
tenperature. The cells were exposed to the

tertt-blﬁylSZf-(Il(ijmleﬂIylamnib)l-mIﬂmnyl@ [(()hl[%-(triﬂlio}thmhﬁ@lh)py?ﬂuﬁm—z-
ce t | er for ei ght hours,
i BErrulaPetiabi Bl egarogiafer| ol ar oo

(20Q0 cells/well) and grown in culture nedlum

pplfemented with geneticin (400 ng/m ) and zeocin
@ﬁ(,{, /m). After 4 days, cells fromsingle colonies

vvere llgcted and transferred to a 24-well plate.
days, the cell clones were seeded in T-25
fIasRs a rown for another 16 days before they were
te‘s;ﬁed f BAB receptor nedi ated functional
response. W:?_g nCl ones that showed the highest peak

response ol | ected and subcl oned by seeding the
cells in §dZBKF pl ates (1000 cells/well) and repeating
t he stepsFdescri bed above. The clonal cell 1ine that
gave t he hi dghest peak response in the FLI PR was used

viell 8 adenERENE &l Wtee; CBRRE B e Dot 5 (G P o2
10 SHJT6I7BR, 15), 4.88 (d, 25D, 3.06 (t, 2H), 2.72 (s, 9H), 2.15-2.08 (m, 2H), 1.92-1.81 (m,
2H), 1.22 (s, 9H). MS m/z 559.8 (M-+H)"

Example 87:

tert-butyl 2-(dimethylamino)-4-{[(6-phenoxypyridin-3-yl)carbonyl]amino}-1-phenyl-
15 1H-imidazole-5-carboxylate

\N/

O
o]

o A\
AW
0

O

Yield: 24.2 %. '"H NMR (400 MHz, CDC}) § 10.50 (s, 1H), 8.84 (s, 1H), 8.32 (d, 1H),
7.48-7.22 (m, 8H), 7.19 (d, 2H), 7.01 (d, 1H), 2.73 (s, 6H), 1.16 (s, 9H). MS m/z 499.9
M+H)*
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Measurenment of GABAB receptor dependent rel ease of

wo JoH/68s@l | ul ar calciumin the fluorescence i BREIEG006/001464
pl ate reader (FLIPR) was perforned as descri bed by
Coward et al. Anal. Biochem (1999) 270, 242-248, wth
sonme nodi fications. Transfected CHO cells were
cultivated in Nut Mx F- 1Z0(HAM with Q utamax-1 and
suppl enented with 10% 100 Um penicillin and 100
ng/ M streptomycin, 250 ng/ M zeocin and 400 ng/m
geneti cin. Twenty-four hours prior to the experinent

E pzglls(SS 000 cells/well) were seeded in

XaiR2eR®wal | ed 96-wel | poly-D- |ysine coated plates

tert BB Qf{'ﬂu@btﬁlﬂaﬁﬁﬁb’o-—#ﬁﬁdfxﬂétﬂ 1-2J53,razﬁh-91#111w thiagAlsum
wi t hout sel ection ents. The cell culture nmedi um was

yl)ca@mnwﬂawu&ﬂdphwl -mﬂldazqh@S@arWM’;g solution (4 mV

FI uog- 3, 2.5 nM probenecid and 20 mM Hepes in Nut M x

@.C?AL( Ham) ) was added. After incubation for 1 hour at
s

Na& S % CO2 incubator, the dye-solution was
p ed_.and the cells were washed 2 tinmes with 150
zg:g%a solution (2.5 nM probenecid and 20 mM Hepes
Iowed by addition of 150 m of wash
o?g: ells were then assayed in a
fl escerN: i ng pl atereader (Ml ecul ar Devices
Corp., CA Test conpounds were diluted to 50 nM
concentrations in HBSS containing 20 nM Hepes and 5%

Ylellal\/Bﬁl) adeadMad(mo MHXC@IDGE) 8310 M(MH),% ) 1oy, s%sgma) 8.60
anpl ed everﬁ/ secon E}( before an
(s, 15H)a? t’r%ﬂ 26H&, aHH %D %H) @e@t@»&ﬁﬁpé Ady, %fMﬁén/@&@M((wH)
m 7.6 nM150 mMVM was added and sanpling continued
every sixth second for additional 120 seconds. GIPgS
Exapgfi&B9:GTPgS bi ndi ng assays were perforned at 30C for
45mi n in menbrane buffer (100vM Nadl, 5nmM | mM EDTA,
tert o2 dinzethylamino)r - (Hbﬂédﬂﬁhmeomﬁgmmhyblﬂmz@ﬁe

yllcgfﬁﬁgﬁgfiﬁ/&)glgeﬁ ljslgfﬁ?rarl]ﬁgﬁolg 8l Jari)é)ﬂ@i?te described above)
N
@N /_[\:N
_7§ NN \@\

0]

|
Yield: 2.9 %. 'H NMR (400 MHz, CDC}) § 10.09 (s, 1H), 8.04 (s, 1H), 7.50-7.35 (m, 7H),
7.02 (d, 2H), 3.89 (s, 3H), 2.76 (s, 6H), 2.62 (s, 3H), 1.22 (s, 9EL). MS m/z 516.8 (M-+H)"

Example 90:
tert-butyl 2-(dimethylamino)-1-phenyl-4-[(N-phenylglycyl)amino]-1 H-imidazole-5-

carboxylate
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25

albumn (fatty acid free), | OrM GDP, | COnM DTT and
0. 53nM [ 355] - GTPgS (Anrersham Pharnacia Biotech) in a
woizomlo733b une of 200m . Non-specific bindi ng REE/SE2006/001464
determ ned in the presence of 20mM GIPgS. The reaction
was started by the addition _of GABA at concentration
between ImMand 0.1nMin thél presence or absence of
the required concentration of PAM The reaction was
term nated by addition of ice-cold wash buffer (50nV
Tris-HO, 5mM MgCt, 500M NaCl, pH 7.4) fallowed by>"
“filtratjon under gurh t hr ough Hi bt ed
mat A dlass fib rs (Vallgc) (0. 05%
redtell) usingd-a_M cr ester (“Skatron =\ P
runents). The filters_werg dfied for 30 min‘a ‘<_W/“
58C,Othe2n a paraffin scintiyl | ant\pgad was nel t ed gﬂ{)o
t filters and the bound_j@di oactivity was deter/mmned @
usi a 1450 M crobeta Tri/l\ux (Wallac) scintillation
counter. Cal cul ati ons GABA dose-response curves in the
presence and absence of test conpounds were
constructed using the 4-puhgRgfer | ogistic equation,
V=V x + ((ymmymax) /| +(x/ C) D), where C=EC Ca d D=sl ope
factor. The potency of PAMin GIPgS assays was
Thedle plesnyl- h Eeintigazpleei-tirhgxyidie (1 eppiaEnd (fod,r0. BABARgmdn st
. Lhe l.og,.con tration of. the positi |l osteric
il ot s Foprruripy S8 issoled R DL (el i inisniv aesgete
(1.8, Ao IR RS hallddVdrofwise. ABE 8GN o fval ng%)éaqng/lpgﬁgﬂ% aglg)fm

formula (1) ranges from ECsos between .
temppaturs Jisn.ebe srRciiadves angaschegegth 1 Cles(aggedes (@} (1YL, 25 mL)

k l C [ nsi
SRR 0, BT LEBL L8 e 3607 ks, e
evapahiedt Tiyd esidudabd wed disbdtly witleon aectirthgr patfivetiar in(thagext step.
TheI tgr:tl?lltﬁ %f)— [(llor%moacetyl)amino]—Z- (dimethylamino)-1-phenyl- 1 H-imidazole-5-
carboxylate (1 eq) and aniline (2.5 eq) were dissolved in DMF (5 mL) and heated to 100

°C for 1 hour. The solution was evaporated and K,COs(aq) (1 M, 25 mL) was added. The

reaction mixture was subsequently extracted several times with i-Pr,O. The organic phases
were pooled, dried over MgSQg, filtered and evaporated. Eventually the residue was
purified by preparatory HPLC, which afforded the desired product.

Yield: 18.5 %. "H NMR (400 MHz, CDCE) & 10.3 —9.1 (d, 2H), 7.37 (m, 3H), 7.23-(m,
3H), 7.14 (dd, 2H), 6.68 (m, 2H), 4.8-3.8 (broad s, 2H), 2.68 (s, 6H), 1.15(s, 9H).

The following compounds (examples 91 — 93) were synthesized in an analogous

manner/mehod as described for example 90:

Example 91:
tert-butyl 2-(dimethylamino)-4-[ (V-methyl-N-phenylglycyl)amino}-1-phenyl-1H-

imidazole-5-carboxylate
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inserted in the distal colon, 2 cmfromthe base of
the balloon to the anus, during light i0 isoflurane

wanaegbsesi a (Forene(r), Abbott Scandi navi a ABPCT/SE2006/001464
Sweden). The catheter is fixed to the base of the tai
with tape. At the same tinme, an intravenous catheter
(Neoflon(r), Becton Dickins@ad AB, Sweden) is inserted
in atail vein for conpounds adm nistration.
Thereafter, rats are placed in Boll man cages and
allowed to recover fromsedation for at |least 15 mn
Feforejstarting the experinents. 15 During the CRD

, the balloons are connected to pressure

Zans ucfers (P-602, CFM k33, 100 rnnHg; Bronkhor st

Ht - Tec, Veependal , The Netherlands). A custom zed
baf at NAstraZeneca, Ml ndal, Sweden) is used to

contr the ai'x inflation and intraball oon pressure. A
cus 1 zed co r software (Pharniab on-line 4.0.1)
runni ng 20 on andard PC is used to control the

barostat and to rformdata collection and storage.
ielf e BT B8 oA M T S a0t B, 245 dmadily 720
SHp e AT s GRB0SEIERIBN O, HE PR GUER M 1

a pul se duration of 30 s at 5 mn |nterval s. Responses
EXto ggg.are assessed by recording and quantitation of
%ﬁ i"C* changes in intraball oon pressure during the
terdnBVRR 2 3OAIRYSLBH-iRE 6B atet9H St 2. @?ﬁegﬁﬂdlﬂﬂlo}? %henyl-
isobaric inflation of the intfacol onic ball'oon re
1HAwiaple3-carherylatecont ract i ons associated to the
di stensi on procedure and, therefore, are considered a
ali d\a{sessnent of the visceronotor response (VMR)
doci gated to the presence of pain of visceral origin.

Dt a Nection and Anal ysis The bal |l oon pressure
sl gnabs=(are sanpl ef at 50 Hz and afterwards subjected
t 0pdi/gi t
H
o) N

Yield: 12.1 %. 'H NMR (400 MHz, CDCK)§ 0.5 —10.1 (bs, 1H), 7.36 (m, 3H), 7.21 (d,
2H), 7.09-7.02 (m, 2H), 6.70 (t, 1H), 6.52 (d, 1H), 4.10-3.70 (s, 2H), 3.51 (¢, 2H), 3.04 (t,
2H), 2.67 (s, 6H), 1.09 (s, OH).

Example 93:

tert-butyl 2-(dimethylamino)-4-[(1H-indol-1-ylacetyl)amino]-1-phenyl-1H-imidazole-

S-carboxylate

\N/

:ﬂ«_@
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filtering. A highpass filter at 1 Hz is used to
separate the contraction- induced pressure changes
woOnemarbseo sl ow varyi ng pressure generated by tRET/SE2006/001464
barostat. A resistance in the airflow between the
pressure generator and the pressure transducer further
enhance the pressure variaf3ons induced by abdom na
contractions of the animal. In addition, a bandstop
filtere at 49-51 Hz is used to renove |line frequency
Yield: Bty &1 QNER (400 MEEL, ODEHE 20D UED, 7560 (el 7(IBrar, HEQLT .20
of f-1ine 4.%52 is used to quantif he _phasi c gfanges
(m, @1), 702 (baH).60% (@r B3} §r30-6P¢ FalB); th%%égsa 498 :@&Yi fi ed
val ue (ARV) of the balloon pressure signals is
calculated for the 30 s period before the pul se

ExampRogkine activity) and for the duration of the pul se
mea

f t to di stens; Vi
2-mf(§§§1fyg}ami§%!r§ten1§tb§‘ ‘{;M‘?‘?gﬂ Soﬁﬂ?s’iﬁ?&g%mflgo #"second
(dinfs%lhaﬁ%?fshog-lri%@'ﬁang-fHQﬁﬁh%T@S%hﬂﬁﬁyh‘ﬁ@y reflect artefact

d by the barostat during inflation and
def latjon of the balloon and do not originate fromthe
[ . Results The effect of the positive allosteric
\NOr's is examned on the VMR to isobaric CRD in
ats pag agFgip consi sting of 12 distensions at 80

r [ sed.._Phe conpounds are admi ni stered at a

doseqoft 1 50 mmol / kg and VMR responses to CRD

c ared to t¥& vehicle control.dains 1. A conpound

of ‘t he general formula (1) wherein Rl represents Cl-

ClOoaal kyl ; C2- Cl1 al kenyl; C2- Cl1 al kynyl; or C - C10

cyclbalkyl, each optionally substituted by one or nore

O C1- C10_al koxy, .C3- Cl0 c oal .C1-C10 .
2-Methoxy-1,1 —dimethyle){hyl 4- [(bromoace%%armnc@-/ &— (dlmethy}amlno)- 1-phenyl-1H-
imidazole-5-carboxylate (35 mg, 1 eq), synthesized in an analogous manner/mehod as
described for example 90), benzimidazole (2.5 eq) and K»COs (22 mg, 2 eq) were
dissolved in DMF (5 mL). The reaction was stirred for 1 h at 75 °C. The solvent was
evaporated off and to the residue was added K2COs(aq) (1 M, 50 mL) and extracted with
ether. The organic phases were pooled, dried (MgSO4-H,0), filtered and evaporated.
Eventualiy the crude material was purified by preparatory HPLC, which gave the desired
pure product. Yield: 41 %. IH-NMR d (CDCB): 1.29 (s, 6H), 2.68 (s, 6H), 3.27 (s, 2H),
3.31 (s, 3H), 5.3-5.9 (s, 2H), 7.24-7.32 (m, 4H), 7.41 (m, 4H), 7.80 (d, 1H), 8.02 (s, 1H),

9.50 (s, 1H).

Example 95:
2-Methoxy-1,1-dimethylethyl 2-(dimethylamine)-4-{[(2-0x0-2,3 -dihydro-1 H-indol-1-
ylacetyllamino}-1 -phenyl—lH—imidazole-S-carboxylate
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t hi oal koxy, hal ogen(s), hydroxy, nercapto, carboxylic
aci d, CONR8R9, NRB8COR9, CO2R10 , nitrile or one or two
wanyd7/oas3ohet er oaryl groups; or Rl represents aprgir/SB2006/001464
het eroaryl, each optionally substituted by one or nore
of Cl-Cl10 al kyl, C - ClCal kenyl, C - C1 al kynyl, C3-
Cl10 cycl oal kyl, C1-Cl10 al k@#y, Cl1-C10 thi oal koxy,
S2R7, hal ogen(s), hydroxy, mercapto, nitro,
carboxylic acid, CONR8R9, NRBCOR9, CO2R10 , nitrile or
one~Qr two aryl or heteroaryl groups, wherein any. aryl
het eroaryl group used in defining RL may be further
iN uted by one or nore of hal ogen(s), Cl-C10

Coh C Ikoxy or G -C 1 thioal koxy, wherein
—QmN may be further substituted by one or
tvvoOarV h teroaryl groups; R2 represents NRS5R6; R3

‘p%gsents -Cl al koxy, optionally substituted by one
or’ flore of ©1- C10 t hi oal koxy, C3- C10 cycl oal kyl,

ket®, hal ogen(s), hydroxy, mercapto, carboxylic acid,
CONRBR9, NRBCCR9, CO2R10, nitrile or one or two

2 Mothohpt dr—«haresliyl@hsd&p[ﬁbromoawl}@pn@s%@@e@yla@m} Pk L
Kk 0
md@%%l%séfa%%x%{% a@ﬁ %%o% 1(% djl;egfs%%mt 8{ Ured by ane r/(I)nreh?r% e
desc@ifbeclﬁforféﬁaxﬂ ple Ik9l(<>? Wmﬁ@:moﬁe 1 magqpam K£CG3GJ22 @og, 2 eq) were
Cl Oa el Q a en(s ro
disso R BYMIL e The o e | EebT - THRPlves
evayg&&re@ Bfﬁaﬁg MY 'res@&uefwis%ae&f K&CG{(@W MOSORALY | KEBAESwith

teroaryl, each optiona substituted by one
ethep. rThﬁmr@IﬁZf ﬁﬂas&_melppb],ed Clriedi (M@IC}@&MH)a filered @aievaporated.

Eveégxa n em%% Iﬂ%@ﬁ gl%?ylaégc% 235 geﬁ%ra%ghlf’ﬁg}wc}%htgave pure product.
Yield: M% lﬂambmwtzm Mﬁlzdcncg\ma@ (s, RBCDRI (s, G RIS (s, 2H) 3.30

nitril or one or

I
(s, HDph 63 €nPED A9 (SO%H) Brh o o8 O3 L e B, 5o &5, 2,
7404 Relo Slo P(@hfy! - C2- CLO al kenyl,

Example 96:
Synthesis of fert-butyl 2-(dimethylamino)-1-phenyl-4-{[(2- thienylamino)carbonyl]Jamino}-

1H-imidazole-5-carboxylate

NH,
A & Y
—N \>— N@ + N=—py — l}\—\; O/ﬁ

Scheme 7
The amine (0.05 mmol) and isocyanate (0.06 mmol) were dissolved in dry
dichloromethane (2 mL) and stirred over night at room temperature. Water (2 mL) and
additional dichloromethane (1 mL) were added. The organic layers were separated using a

phase separator. The organic solvent was removed and the crude material was purified



C2-C10 al kynyl or C3-Cl10 cycloal kyl; R4 represents

C-C 1Cal kyl; C2-C alkenyl; C2-C O alkynyl; QCo
wabkbanoy3zoor C3- CLO cycl oal kyl , each opti onal | yPCT/SE2006/001464

substituted by one or nore of Cl-Q al koxy, C - Cl10

cycloal kyl, G -G 0 thioal koxy, hal ogen(s), hydroxy,

mer capt o, keto, carboxylic i d, CONRBR9, NR COR9,

CO2R10 , COR10 , nitrile, SO2NR8R9 SO2R11, NRBSCOZR9,

NRBC=ONR9 or one or two aryl or heteroaryl roups; or
usinghighe BeréaraRpee drgnatgpraphy e&%w:ﬁ ‘HhehAe u;f%ﬁ@qamynt 5:95 -

C1l-Gi Cal kyl, C2-G O
95g%E§%§FH&%%-g%ﬁﬁgﬁigﬁ?gﬁﬁggﬁ£C10 cycloalkyl Cl-G
al koxy, G -C 0 thioal koxy, hal ogen(s), hydroxy,

Vil AR M eBB?, BRI T2 GD, T h (5 T CerP-6hblrer LED,
s 6.886®7Y bHOr7 JReT 27 @A ¥, %@;{?%H)V\’DFW (& 1ﬁ5‘3g\é1§?1% 498 54 (Vi+H)'

het eroary!’ group used 1'n defini’h
substituted by one or nore of halogen(s) g-a o

: - I C t.hi . rm

Ttolifing o CRREIENT S (e PR ap 2THG8 c
mamter/msbodasydesaibeld dbegxanipid 96gr oups; RS represents G -C 1

al kyl; C2-G 0 alkenyl; C-G 0 alkynyl; or C3- Cl10

cycl oal kyl, each optionally substituted by one or nore

10 of G-C 0 alkoxy, C3-C 0 cycloalkyl, C1-C O

t hi oal koxy, hal ogen(s), hydroxy, nercapto, carboxylic

Examaplg 97CONRSR9, NR8COR9, CO2R10 , nitrile or one or two

I resents .ar
e R %ﬁn@&é’)ca AR e pE b AR ey i
1mldﬁzd3-5£arlﬁ>x§tlakql -Q al kenyl, c2-CG 0 aI kynyl,
C3-G 0 cycloalkyl Cl1-G O al koxy, Ci1-C]O thioalkoxy,
hal ogen(s), /dr oxy, nmercapto, nitro, carboxylic acid,
CONRBR9, NR8 , CO2R10 nitrile or one or two aryl
or hete@oa or;

Py
Iy

15 Yield: 27%. "H NMR (400 MHz, CDC}) 8 1.26 (s, 9H), 2.56 (s, 6H), 4.55-4.61 (m, 2H),
7.20-7.45 (m, 10H), 8.40 (s, 1H), 9.15 (s, 1H). MS m/z 436.54 (M+H)"
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R6 represents C]-C 0 al kyl; C2- Cl10 al kenyl; C2-G
Cal kynyl; or C3-Cl0 cycl oal kyl, each optionally

weubwiorsawbed by one or nore O Cl-Cl0 al koxy, CBET/SE2006/001464

ClQcycl oal kyl, G -G Ot hi oal koxy, hal ogen(s), hydroxy,
mer capt o, carboxylic acid, CONRSBR , NR8COR9, CO2R10 ,
nitrile or one or two aryl 76r heteroaryl groups; or R6
represents aryl or heteroaryl, each optionally
substituted by one or nore O Cl-Cl10 al kyl, C -
Exafbfedgcenyl, C - C10 al kynyl, C3- Cl cycl oal kyl, Ci-C10

al koxy, C1-C10 thioal koxy, haI ogen ,..h oxYy,.
trt R A 6P T AR O RE PN RIS ) - phenyl-
goer 51 tor one or two aryl or heteroaryl
lfibrog%%?sg?hﬁg&ﬁhg R6 together forma ring consisting

of from3 to { atons selected fromC, N and O wherein
said ring is o onaIIy substituted by one or nore

CfCl C 10 aIk C10 al kenyl, C - C10 al kynyl, C -
6\~clo Iky , Ikoxy, G-C 10 t hi oal koxy,
rox rcapt o, nitro, keto, carboxylic
a(:| (}XNRg nitrile or one or two aryl or
heteroaryl grou S; R? each and independently

represents Cl-¥10 al kyl; R8 each and independently

represents hy rogen, C1-C10 al kyl, aryl or heteroaryl,

wherein said aryl or heteroaryl nmay optionally be
Yieldu43oh e NNI?RS(400MHd @DG@}@I@B (syOHD, 275 frabHYSIBY.57 (m, 9H),

al k Ci o thioalk 7 R
85%@c}ﬂhﬁ52?>éﬁéﬁéﬁé§ﬁ?/ﬁﬁ5?§gl% 3 & hsdr olggﬁl ?:)1(y01

al kyl, aryl or heteroaryl, wherein said aryl or
heteroaryl may optionally be further substituted by
Anabysis or nore of halogen(s) G -C 10 al kyl, Cl1-CG al koxy

C. 1O hi oal ko
e fﬁi%%@m Do ena 1ne « Mivobas oo BEVIGRERSES S
&{t&%ﬁﬂéd; @’wﬁv@@ﬂ@h rsyhmd U h@étedtipal Ghronmyo graphy
optlonall urther substituted by one_or
was performed over an XterraTM MS C8 3.5um, 4.6 x30' mm column, 8 in parallel. The
flow of 15ml/min was split over the 8 colummns to give a flow rate of 1.9ml/min. The 10-
minute chromatography gradient was as follows:
Mobile Phase A: 95% ACN + 5% 0,010 M NH;0Ac

Mobile Phase B: 5% ACN + 95% 0,010 M NH;OAc

10 min 0,0min 0% A
8,0min 100% A
9,0min 100% A
9,lmin 0% A

NMR analysis was performed at 400MHz.
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nore of hal ogen(s), C-Q alkyl, C-GC o al koxy or
C -Qo thioal koxy; R11 represents G -Cl al kyl, aryl or
wboeb@rogzaoyl , wherein said aryl or heteroaryl mRET/SE2006/001464
optionally be further substituted by one or nore of
hal ogen(s), G -G 0 al kyl, -do al koxy or Ci1-Cl10
t hi oal koxy; wherei n each of @& kyl, al kenyl, al kynyl and
cycl oal kyl may i ndependently have one or nore carbon
aton(s) substituted for O N or S; wherein none of the
Biological ¢yieluations i n a position adjacent to any other O N
or S; wherein each of alkyl, al kenyl, alkynyl, alkoxy
and cycl oal kyl may independently have one or nore
Effecay dfahe ﬁﬁsmv(e&llo&eub@(}iAﬁBABetdcdmorﬁhmdmﬁaer ia% furdtionalsy vifro assay.

Thel AR GAP GRS biriatea AR GRS RO THaTeBR B b BA1S cxpressing
the h%mﬂr&]ﬂ 3>( tebeARtthef@bdithet Q@g ﬁ@&ed M thé pfela@nce %6 SEeh@MT tiRf

azole-5-carboxylic acid
positivg @Rogtéricomod8atdr. (Jbe @ph’evg/zﬂ qs@nh qudulator according to the invention

| - d I
lnc%és%ﬁwméé?é‘?»&? TR RS STAZAL car bowyl | ¢ 2t d.
[(2-chl oro-6-fl uorophenyl ) et hyl | - 4- _ _
i et B o EAE el i B
%Sgg febdhl AP CEREAL 109rez§&11%d% Kofluce & gﬁﬁﬁggﬁblsyby 50%

tituted by one ary het er oar gr oups
Thes@pipmnmek were singfiango the poteacmepombﬂafoe QUER230 éanés epntchased from

Tocas é1 a‘f%’g’iﬁl &na’l | Pﬂgiito? %é%éofgxa [%%‘?r;f%w@éer etal.
ce@i@oqﬁ&le&@é ﬁﬁélpotchﬂpGA!mpMm Fels, Gt atiduk 70-KgxyM 1S8R of

halogen(s) hydr oxy, nercapto, nitro, keto, carboxylic

abogt3 >0 WINRSRO, NRSCOR9, CCRPRIO , nitrite or one or two
aryl or

EXPERIMENTAIL PROCEDURES

Materials

Nut mix F-12 (Ham) cell culture media, OPTI-MEM I reduced serum medium, Fetal
bovine serum (FBS), penicillin/streptomycin solution (PEST), geneticin, HEPES (4-(2-
hydroxyethyl)-1-piperazineethanesulfonic acid (buffer),1 M solution), Hank’s Balanced
Salt Solution (HBSS) and zeocin were from Life technologies (Paisley, Scotland);
Polyethyleneimine, probenicid, baclofen and y~aminobutyric acid (GABA) were from
Sigma (St Louis, USA); Fluo-3 AM was from Molecular Probes (Oregon, USA). 4-Amino-
n-[2,3->Hbutyric acid (*H]GABA) was from Amersham Pharmacia Biotech (Uppsala,

Sweden).

Generation of cell lines expressing the GABAg receptor

GABAgR1a and GABAgR?2 were cloned from human brain cDNA and subcloned into pCI-
Neo (Promega) and pALTER-1 (Promega), respectively. A GABAgR1a-Gygs fusion
protein expression vector was constructed using the pCI-Neo-GABAgR1a ¢cDNA plasmid
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heteroaryl groups. 4. A conpound according to claim1

wherein Rl represents aryl, optionally substituted by
woneo7ox3awore of G -C 0 alkyl, C2-CG 0 al kenyl pCCREI06/001464

al kynyl, C3-C 0 cycloal kyl, G -C 10 al koxy, C-GC o

t hi oal koxy, SO2R7, hal ogen(s), hydroxy, nercapto,

nitro, keto, carboxylic aci7d, CONR8R9, NR8COR9, CO2R10

, hitrite or one or two aryl or heteroaryl groups. 5.

A compound according to claim4 wherein RL represents

and bﬂﬂ@@pf}a!p% @H@l@cdllﬂgﬂé’dvl\%ﬁ ,CA).4o rmiautwlm&lmthe i, fopdransginioxin

(0]
inscpie o350 WS g DB I I methodalogy ith e primers
5&(@3 (%'ﬁ}@d%ﬁfé@i‘éc&%@é@%@'(ﬁﬁ%ﬁ) ankSt@CaaCCa

ydr oxy, nercapto, carboxylic acid,
CTCABIRE RA GOBBCURTGTCCRRBO (revrtd).i Thee Gygisqp eDDIA mhgmeﬁj into the

BarglL anf il WeReT GV AL B et A5 Chign RIoodo Gpetnares
mp?@%‘?féggﬁgsé‘%&ﬁ&ﬁ%aﬁgﬁ%%%?%%%??? subst1 tnuﬁgd by one
GGATCEOCSG@EGAGTINGEHKISG3' (@rwanddanéboal koxy, C - Cl1O
GGeiﬁg&;ﬁ%ﬁﬁ%&ﬁk@%@%—é&%@%ﬁ%ﬂ? Pt he emEl

mteSf‘ﬁc[NAf‘s | or heteroaryl groups. 9. A conpound
accordi ng T c‘1a m 8, wherein R3 represents C -4 al kyl

substituted by one G 4 al koxy. 10. A conpound

?Fﬁ’ffc rdi El%i%t%eiiog%lg%%ﬁ e Eee uQn %aolfﬁ A4Rf‘ 5 935y F{uﬁgenesis was -

'oné 0
perflarrﬂ&i: us\ﬂ'fgechg AMtef3d SiRp [Vﬁﬁ%éhé‘&sﬁ&;t aﬁr@hgqyblmarﬁfacuﬁ@r s instruction

kenyl ,” C2- C7_ al kynyl or ¢l oal kyl
(Pr@mgabwah e followingmyinss, %;%%’STSFIQ@ @ﬁﬂf@%ﬁk a%5,
oSG B e PO  polg
sub€lshel intoCthe baxyrhdlen @rprdssion hetor @cDNA3e],( -)&@oNR8MReggen) to produce

the final construct, pcDNA3.1(-)/Zeo- GABAgR2.

For generation of stable cell lines, CHO-K1 cells were grown in Nut mix F-12 (Ham)
media supplemented with 10% FBS, 100 U/ml Penicillin and 100 pg/ml Streptomycin at
37° C in a humidified COs-incubator. The cells were detached with 1 mM EDTA in PBS
and 1 million cells were seeded in 100 mm petri dishes. Afier 24 hours the culture media
was replaced with OptiMEM and incubated for 1 hour in a CO,-incubator.

For generation of a cell line expressing the GABAgR1a/GABApR2 heterodimer,
GABAgR1a plasmid DNA (4 pg) GABAgR?2 plasmid DNA (4 pg) and lipofectamine (24
nl) 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. The cells were cultured for an additional 10 days before selection agents
(300 pg/ml hygromycin and 400 pg/ml geneticin) were added. Twenty- four days after
transfection, single cell sorting into 96-well plates by flow cytometry was performed using
a FACS Vantage SE (Becton Dickinson, Palo Alto, CA). After expansion, the GABAg
receptor functional response was tested using the FLIPR assay described below. The clone

with the highest functional response was collected, expanded and then subcloned by single
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NR8SO R9, NR8BC=ONRO or one or two aryl or heteroaryl

groups, wherein any aryl or heteroaryl group used in
wdebi7ursego R4 may be further substituted by onePOT/SEBI0E/001464

of hal ogen(s), Cl-Cl0 alkyl, Ci1-G O al koxy or Ci1-Cl10

t hi oal koxy, wherein said C1-Cl0 al kyl may be further

substituted by one or two &%l or heteroaryl groups.

12. A compound according to claim11l, wherein R4
represents Cl- C4 alkyl, optionally substituted by one
cell Sbrtihordlcldnabéeliaiearigadhy highes ppsk repprmseimhaBLIRR whs vred in

heteroaryl group used in defining R4 may be further
the pragest stedit ed by one or nore of halogen(s) or G -C 10

al kyl, wherein said CG-C 0 alkyl nmay be further

substituted by one or two aryl or heteroaryl

For iﬂﬂﬁﬁmb'f a s&btﬁgfﬂdﬂc)g@xlplfs?mgjﬁﬂgﬁBﬁl a:-lcﬁgmflﬁib,n paptemeing
represents - al K S St one t
GABAZRS HPARGORI 6 Gryten otiE DB F s CARIS R g BNA Mg
t | “ i. - £ .
s B 1950 S5 6L DBROBA o Bes
roomd| thitperatuReTis cells aietle Sipod tal thy transtoptiemiediutthior 5 hours, which

substituted, by one or_ two aryl or. heteroaryl.group
then was wpleofWih uiEe gidivmy AT ATy o {hgpts, g i1 gggftached
and¥EdeRlN6 %gfp%éb L2600 ScIRIWID) ahd| bRlweriaMre ndiind @plemented
re

substituted by ohe or no -C 10 al kyl, C - Cl10 .
witla péeetiyih (4002p g/@1) aidagagin QT3 e/amd. &jier ddpwy pellsdongpingle colonies

al koxy,, C1-C10. t hi pal kpx I r
weihsp Bendpeprigro B AR PR PR it Rl spey vere
see&@%ﬁﬁbi‘%&b bied @lowarfer afo&temg dnydl befiore llﬁ&iyeﬁ‘ aatested gor_ GABAg
groups, erein any ar or _het er oar 0 used.in
Tecefu1 rgedq@edqﬁmﬁ%@ab@?épwg-h@e clonss that %%%?%Fd%e E%%ae% pedfgpeponse
weflcoll 8- QOB(A IO dByscbaifly Bleleths i 1GER plSAl o0 bellthvel) and
alﬁ<y may be tfurther substituted by one or two aryl or
repbitingrihxastatls dgsaoibpd abdvs. The clongd selhinathebgavierie highest peak

resEgbs R £ F bl Ty 2bRELaH TRGTEREr UG 10 al kyl | C2-Gi 0

al kenyl, C2- Cl10 al kynyl, C3-C
Measurement of GABAp receptor dependent release of intracellular calcium in the
FLIPR
Measurement of GABAg receptor dependent release of intracellular calcium in the
fluorescence imaging plate reader (FLIPR) was performed as described by Coward et al.
Anal. Biochem. (1999) 270, 242-248, with some modifications. Transfected CHO cells
were cultivated in Nut Mix F-12 (HAM) with Glutamax-I and supplemented with 10%,
100 U/m] penicillin and 100 pg/ml streptomycin, 250 pg/ml zeocin and 400 pg/ml
geneticin. Twenty-four hours prior to the experiment the cells (35,000 cells/well) were
seeded in black-walled 96-well poly-D-lysine coated plates (Becton Dickinson, Bedford,
UK) in culture medium without selection agents. The cell culture medium was aspirated
and 100 pl of Fluo-3 loading solution (4 pM Fluo-3, 2.5 mM probenecid and 20 mM
Hepes in Nut Mix F-12 (Ham)) was added. After incubation for 1 hour at 37°Cina5 %
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
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cycl oal kyl, G -C 10 al koxy, Cl1-GC thioal koxy,

hal ogen(s), hydroxy, nercapto, nitro, carboxylic acid,
WGOCNRARSB00 NRBCOR9, CO2R10, nitrite or one or tROTAEN06/001464

or heteroaryl groups, wherein any aryl or heteroaryl

group used in defining R4 (3{ be further substituted

by one or nore of hal ogen(sy“or G -G 0 al kyl, wherein

said C1-C 0 al kyl may be further substituted by one or

two aryl or heteroaryl groups. 16. A conpound
readgs (MplecHigr Peviess{iomi £A, D)o Tost Rampesie Bierh dlystioyi0 M

! Sl g o c

congtafh{in S Lonl Sy 20 b 1% 6 SIS ORI g Votume

of iﬁ)y,dl "Blad Wrcscﬁﬁcg @as@ambled)eyerty Gbeokad tI& aohy (oalts).kae&alm and 50 s(,:i after
.0gen(s), roxy, . mercapto, nitraq, carhoxylic_ aci

the SRS FTD) CAREODRID BBRIBAT CPIH & GG 1Y sy pnd

sanling) 86 R1n88d HerdSRUPR cot1SF 5&&1@31/ }ﬁf ¥bofs, heteroaryl

group used in defining R4 may urther substituted

by one or nore of hal ogen(s) or Cl-C 0 al kyl, wherein
G@?&d C-C 10 alkyl may be further substituted by one
two aryl or heteroaryl groups. 17. A conpound

35 i . i ,
P AL RILo 3 e pATElQ B0 T i B butrer
(10@ni NaCll7 Smivh dnavi EIRBA ; HImdSERRES, pelt h)l confushing 0 0Dy

meipRe Dok LR PR PRID e o S BB boHELOHAP 4% b vine serum
albwhial (Bttd Acidwhees, alop MRE DS ROG A BT AR @yém%ﬁs]-@wqgg%%%ghm

according to any one of clains 1-16, wherein R5
Phagméaig Bicgech) imgp fued yobimenef 200p b Nam-specifio himdswg|vesstdetbrinedin

the Gisar At 2041 CORIS O Baggh mas iep by o s oksian Ares
conb@ffafSE Bltwelnl 1M AR KP3Win Ble presence or absence of the required
concentration of PAM. The reaction was terminated by addition of ice-cold wash buffer
(50mM Tris-HCI, 5SmM MgCh, 50mM NaCl, pH 7.4) followed by rapid filtration under
vacuum through Printed Filtermat A glass fiber filters (Wallac) (0.05% PEI treated) using a
Micro 96 Harvester (Skatron Instruments). The filters were dried for 30 min at 50°C, then

a paraffin scintillant pad was melted onto the filters and the bound radioactivity was

determined using a 1450 Microbeta Trilux (Wallac) scintillation counter.

Calculations

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

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

the measurement was performed.
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R 3 represents Cl- Cl10O al kyl; optionally sub

stituted

woé%bh/@;@ﬁ)oor more of Gi-Go al koxy, Ra r epr esempcgsgrodeod464

al kyl; optionally substituted by one or nore
0 alkoxy, C3-C10 cycl oal kyl, -Qo thioal koxy,
hal ogen(s), hydroxy, nercapto, keto, carboxy
CONR 8R9, NRBCOR9, CO2R10 CR 10 , nitrile,
SO2R11 , NR8SO2R9, NRBC=ONR 9 or one or two
heteroaryl groups; or R4 represents aryl or

Genbellgrthapattncyadale &@xﬁﬂ@n&l offortuds (1) tarigedlfrby RDRs bétwoat 0 LM
C2- C1 al kynyl,
1)L Eramplss iof indi ‘@U@EC@O wWRSxy, Cl1-CL t hi oal koxy,

car boxylic acid,

of Cl G O al kyl, -
and@ﬁm
hal ogen(s), hydroxy, nmercapto, nitro,
CONRBR9, NRB8COR9, SO2NR8SR9, NR8SO2R9, CC2R10

Cl0 al kenyl

of G-C

l'ic acid,

SO2NR8R9,

aryl or

, SO R,

Comﬁﬂde or one or two aryl or heteroaryl gro
rein any aryl or heteroaryl group used in

ruggso um)

ef i ni ng

tertmtyhﬁy{ (bendyloxy)rsetyblamsta} t s dinpetbylagrieo)ol- nor e
15
phelpﬂ lglg g 16'%%’88?{}4&?2&&”@? O al kyl may be

D7

L

C10 al koxy or @ Qo

further

tert uS L[ (LB- 81y - DBEnZdfurbMR- y@é%on@l’)mhﬁfo?&oar yl
R5 represents Gi -

C 10 al k
(cimathsgaiiney Lok Afimiderolse ¥ sarvory yisiedproaini D

represents Q

819ups;
-C 10
CI C 10

e e e T RS SRR <
pyraxpLisl)esdasl]antimy} - DFtimddaadleys- &zebdxyletmeaxmphs

A4 one or nore of hal ogen(s), G -C 1Qal kyl, C1-
dor Gi-G O thioal koxy; R9 each and i ndependen

é IUgBII
sprad aryl

fituted by
Ci O al koxy

1

represents nydrogen, CI-CIL al Kyl, aryl or heteroaryl,
wherein Sald aryl or heteroaryl may optionally be

: 2 meiendf hal ogen(s),
Cl- C1Q hi oal koxy; R10

Cl ClO al koxy or

Cl-C10 aI kyI
each and i ndependent ly represents Cl-ClCal kyl, ;
Colorectal Distension (CRD)

For CRD, a 3 cm polyethylene balloon with a connecting catheter (made in-house) is
inserted in the distal colon, 2 cm from the base of the balloon to the anus, during light
isoflurane anaesthesia (Forene®, Abbott Scandinavia AB, Sweden). The catheter is fixed to
the base of the tail with tape. At the same time, an intravenous catheter (Neoflon®, Becton
Dickinson AB, Sweden) is inserted in a tail vein for compounds administration. Thereafter,
rats are 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 are connected to pressure transducers (P-602,
CFM-k33, 100 mmHg; Bronkhorst Hi-Tec, Veenendal, The Netherlands). A customized
barostat (AstraZeneca, MoIndal, Sweden) is used to control the air inflation and
intraballoon pressure. A customized computer software (PharmLab on-line 4.0.1) running
on a standard PC is used to control the barostat and to perform data collection and storage.
The distension paradigm generated by the barostat are achieved by generating pulse
patterns on an analog output channel. The CRD paradigms use consisted on repeated

phasic distensions, 12 times at 80 mmHg, with a pulse duration of 30 s at 5 min intervals.
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R11 represents C1-CG al kyl, aryl or heteroaryl,

wherein said aryl or heteroaryl nmay optionally be
wouod7hveszosubsti t uted by one or nore of hal ogenPe)Y/SE®io6M1464

10 al kyl, G -Qo al koxy or C -G o thioal koxy; wherein

each of al kyl may independently have one or nore

carbon aton(s) substituted 8br O N or S; wherein none

of the O Nor Sis in a position adjacent to any

other O N or S; wherein each of alkyl may
Respokep endRDtars/adsessed byeecordimpansl qrantiotiordfehibsiy changes in

. tituted f 123, C ound according to |, )
e BiE i i PispiBE anfes SRBRYF o RA b HELgHHfg obarc
infINRRRE, thd3Btrh Q16188 Bilcon Gdfidet altosB¥M immREle R3ntr RRbES 888 Sated to the

. G-G 0 alkyl; optionally substituted by one or nore
disteyseom pyocegiugd qogx therefares asp perséderas! ayalidias@ssuhdoy bf the visceromotor

' ' Q r .- Ci o al koxy,
res PR IR PR b e s tloe g Bpor eSS iR ogen o)
hydr oxy, nercapto, keto, carboxylic acid,

RO, NRS , . CO2R10, COR10 , nitrile, SO2NR R9,
Datg%@i”%%@ SISNRGC=ONR9 or one or two aryl or
B R e Bl PR B T g toco il
filtesifhg GA -h@gihpadsiilter atCR Hlis @sedlik egpptate B2 cOntrtiah-knyduyed pressure

- Q | kyl -G 0 al ag-c o0 . .
chafgls St 05O e Sy el B el A e in e
airfloar Bawydd the pkshre ANRBH7RAre A NRBRA i thMRGBERRhe

CO2R10 , SQ2R7, nitrile or one or two aryl or .
presswiesipgatians idusedBy abdesringlsonimsetiansof the anigrb Mo addition, a band-

sto;gf;l@égﬁ %ﬂ%ﬁnfg? ésd%e.ﬁ R Aigh % 118B¥rel ey bt Plrer PR L ik 8 a
computer software (PharmLab off-line 4.0.1) is used to quantify the phasic changes of the
balloon pressure signals. The average rectified vatue (ARV) of the balloon pressure signals
is calculated for the 30 s period before the pulse (baseline activity) and for the duration of
the pulse (as a measure of the VMR to distension). When performing pulses analysis, the
first and last second of each pulse are excluded since they reflect artefact signals produched

by the barostat during inflation and deflation of the balloon and do not originate from the

animal.

Results

The effect of the positive allosteric modulators is examined on the VMR to isobaric CRD
in rats. A paradigm consisting of 12 distensions at 80 mmHg is used. The compounds are
administered at a dose of 1 to 50 pmol/kg and VMR responses to CRD compared to the

vehicle control.
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hal ogen(s), G -G 0 alkyl, G-G 0 alkoxy or G-C O
wo Job@a8kdeoxy, wherein said G-C 0 alkyl . mapdi&E2006/001464
further substituted by one or two aryl or heteroaryl
groups; R5 represents nethyl; R6 represents nethyl; R7
each and i ndependently represents G -C 0 al kyl;R8
each and i ndependently repr®8sents hydrogen, Cl- Cl
al kyl, aryl or heteroaryl, wherein said aryl or
heteroaryl may optionally be further substituted by
Claipgme or nore of hal ogen(s), G -C 10 alkyl, G -C 10

alkox r.ci-GCi t hi gal.koxy; R9 each and
1. AGomm0 @8%%%§@W%§#€§%ﬁ? hydrogen, C1-G al kyl, aryl
or heteroaryl, wherein saigzaryl or heteroaryl nay
optionally be further substituted by one or nore of
hal ogen(s), G -G o algyl -C O alkoxy or G-G O
t hi oal koxy; R10 each andli nd pendently represents
G-G 0 alkyl,; R11 repre S -C 10 al kyl, aryl or
heteroaryl, wherein aryl'n het eroaryl may
optionally be further suhbgtitldtedsby one or nore of
hal ogen(s), Cl-Cl10 al kyl ;* C1-C al koxy or
Cl- G O hi oal koxy; wherein qgch of al kyl may
i ndependent|y have one or nore carbon aton(s)
whesgibstituted for O N or S; wherein none of the O N or
Sis in a position adjacent to any other O N or S;
wherei n each of al kyl may independently have one or

R @PeSer®: 00N, APNTSIC,5 HRshiL @Ft% Qléyﬁ}llu&r@-—c%dcycﬁalkyl each

ound accordi ng to claim1, selected f
opt1p1@;aflngr sybstippted by one or more of Ci-Cyg alkoxy, C3—Cyp cycloalkyl Ci-Cro

t}uogﬂ}{gfd'xf %@g&g@é Ryc%?) dar%Q%Pt% %l%o%‘iché/cu? rB(S‘IQf(sRﬂN%g&MW

CO,R!, nitrile or one or two aryl or heteroaryl groups; or

R! represents aryl or heteroaryl, each optionally substituted by one or more of Cy-Cig alkyl,
Co—Cyp alkenyl, C;—Cig alkynyl, Cs—Cig cycloalkyl, C;-Cip alkoxy, C;-Cio thioalkoxy,
SO.R’, halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R’, NR3COR’,
CO,R™, nitrile or one or two aryl or heteroaryl groups, wherein any aryl or heteroaryl
group used in defining R! may be further substituted by one or more of halogen(s), C1-Cio
alkyl, C;-C;o alkoxy or C;-Cjy thioalkoxy, wherein said C;-Cj alkyl may be further
substituted by one or two aryl or heteroaryl groups;

R? represents NR°R;

R3 represents C;-Cyp alkoxy, optionally substituted by one or more of C;-C;p thioalkoxy,
C3—Co cycloatkyl, keto, halogen(s), hydroxy, mercapto, carboxylic acid, CONRR’,
NRECOR?, CO2R™, nitrile or one or two aryl or heteroaryl groups; or

R? represents C;—Cjg alkyl; Co—Cio alkenyl; Co—Cyo alkynyl; or C3—Cio cycloalkyl, each
optionally substituted by one or more of C;1-Cyg alkoxy, C1-Cig thioalkoxy, C3—Cig
cycloalkyl, keto, halogen(s), hydroxy, mercapto, carboxylic acid, CONRSRQ, NRECOR?,
CO,R", nitrile or one or two aryl or heteroaryl groups; or
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tert-butyl
wo RokeHss@t hyl arni no) -1 - phenyl - 4- [ (2- pheny| but 3ggXphdikiodfie4
]-1 Himdazol e-5- carboxyl ate; tert-butyl
2- (di nmet hyl am no) - 4- [ (net hoxyacetyl)am no]- 1-phenyl -
1H i m dazol e- 5- carboxylate; tert-butyl
2- (di net hyl am no) - 1- phenyl&44 [ (phenyl acet yl ) am no]
-1H i m dazol e- 5- carboxylate; tert-butyl 4-
{[ (benzyl oxy) acetyl]am no }-2-(di nethyl am no) -
R reppbeminydryl ol Hetetqairyd agaoh eptidhally aubwhyft(hb}eqnd a@moerbof ¢i-Cyo alkyl,

Gl B b, o T DI bk b,
halogef(d), ﬁseax’ex& 3RdBaptd} tlitco, cABBRYIARRL, xioNR‘iH?ONRFcoRé R,

~i rni dazol e- 5- carboxylate tert-butyl
nitrile qr{dqng of b’&zlvl sl spaHil srpuRse Y | }ar runo) - 2- (di menyl ami n

R3 r%%re%en}t)s rr% % %p{lé}j&fy&g °|o?a S('El@t{t %}ﬂli«\t] eclo alkyl Cz-Cm alkenyl |

dro enzo ora

CTCkhMﬁnwdﬁzguanEyﬂaMhﬁxyIate r -butyl 2-(dinethylan
no) -1 - phenyl -4-[ (2-thi enyl acetyl )am no] - |
H i mi dazol e-5- carboxyl at e;

R4 1fe SEGHM%AC? J &lf(ﬁ éf—ctt IUE&WY@F@QW @Qdilozall{ogi&r@ C3—C 10

ai ui no -1 1 m’car boxy
cyclbdkyh b&(ﬂl)dpﬂol{IE[lb'éBubﬁim@ by emy b1) Iaoe]gf |C|1dﬁ10 alkoxy, C3—Cio

cyclogﬁcylz d (&nr)r?h} he)fkoxr}q Rﬁggen(ss) I'h%/IaYOxy, mercgp k&S kc):gr%xﬁgc dcid,
CONR®R’, NRECOR?, CO,R'?, COR, nitrile, SO,NR®R?, SO,RY, NR®SO,R’,
NREC=ONR’ or one or two aryl or heteroaryl groups; or

R* represents aryl or heteroaryl, each optionally substituted by one or more of Ci-Cig alkyl,
Cy—Cyp alkenyl, C;—Cj o alkynyl, Cs—Cjg cycloalkyl, Ci-Cyp alkoxy, C;-Cyp thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONRSR’, NRECOR®, SO,NR®R?,
NRESO,R®, CO,R!, SO,R’, nitrile or one or two aryl or heteroaryl groups, wherein any
aryl or heteroaryl group used in defining R* may be further substituted by one or more of
halogen(s), C;-Cyp alkyl, C;-Cyy alkoxy or Cy1-Ci thioalkoxy, wherein said C;-Cjg alkyl
may be further substituted by one or two aryl or heteroaryl groups;

R represents C1—Cjg alkyl; C,—Cyp alkenyl; Co—Cyo alkynyl; or C3—~Cyq cycloalkyl, each
optionally substituted by one or more of C;-C;q alkoxy, C3—Cig cycloalkyl, C;-Cio
thioalkoxy, halogen(s), hydroxy, mercapto, carboxylic acid, CONR®R’, NRCOR?,
CO,R™, nitrile or one or two aryl or heteroaryl groups; or

R’ represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cyq alkyl,
Co—Cyp alkenyl, C;—Cjy alkynyl, C3—Cyg cycloalkyl, C;-Cyo alkoxy, C;-Cjo thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R’, NR® COR®, CO,R",
nitrile or one or two aryl or heteroaryl groups;

RS represents C1—Cig alkyl; Co—Cyo alkenyl; C,—Cyg alkynyl; or C3—Cjo cycloalkyl, each
optionally substituted by one or more of C;-C;q alkoxy, C3—Cio cycloalkyl, Ci-Cio
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tert-butyl 2- (di met hyl ai ni no) - 4-[ (2- phenoxypr opanoyl ) an
iino]-I-phenyl-I Himdazol e-5- carboxyl at e;

woeond7/oassoy|  4- PCT/SE2006/001464
{[ (3-chl orophenoxy) acelyl ] ar ni no} - 2- (dr et hyl am no) -
1- phenyl - | H m dazol e- 5-carboxyl ate; tert-butyl 4-

[(2, 3-di hydr o- 85
, 4- bei xzodi oxi n- 2-yl carbonyl ) am no] - 2- (dr net hyl ani no)
- 1- phenyl- | Himdazol e-5-carboxylate; r

thloalbwtw bélof (), Bydiirohlaurap®, birbexpjic)c BERYRRANRYIOR?, ( d
| rnet hyl am no) -1 - Hi m dazol e- 5-carboxyl at e;
r’PltB{?t%ﬂonﬁor W%%Y’?MEF%O anyfl RS ¥t hy | -
R6 rlglgﬁem i '&ﬁlétefoa@ﬁpyarch %f'oxﬁi ’V_Fsﬁﬁsﬁﬁﬁﬁw dran6rigdre 3f C;-Cio alkyl,

am no) - henyl - i m dazol e- 5- car boxyl at e;
Cz—CmﬁlsdnYMcz-{CElﬁa YﬂhCm‘(bp)hmh@ﬂHﬁd C1-Cio alkoxy, Ci-Cio thioalkoxy,

naloBef P i1 o A A PR R R GO O,

nitrile3orRB 20 %A1 Ot heteroaryl groups;
5-yl carbonyl ) am no] - 2- (di net hyl am no) - 1-phenyl -
| H m dazol e- 5-carboxyl ate; tert-butyl

or ]{ éa{'xh ﬁ?qgée\‘ﬂe?i;%grgéjﬁﬁé; r)s%ﬁﬁé ¥t 80138 Tratcdns selected from C, N and

enyl -~ 1H m dazol e- 5-car boxyl at e;
O, wietrdin baitlying is optionally substituted by one or more of Cy-Cyp alkyl, Cz-—Cm

syl i S CERED RO Sak et ) 8.0 Rl

hydfoxér[ fodrch ﬁb%ﬁo keto, carboxylic acid, CONR®R?, COleo nitrile or one or two
enzot hi enr 2- yl )car bonyl ] am no} - 2- (d| nmet hyl am no) -
arylprmq@mlrylglws,m dazol e- 5-carboxylate; r butyl

4-[ (I -benzot hi ert 2-yl car bonyl ) anmo] - 2- (di net hyl am no) -
| - phenyl -1 Hi m dazol e-
R7 each and independently represents C;-Cyo alkyl;

R® each and independently represents hydrogen, C;-Cyo alkyl, aryl or heteroaryl, wherein
said aryl or heteroaryl may optionally be further substituted by one or more of halogen(s),
C-Cig alkyl, C;-Cyo alkoxy or C;-Cyp thioalkoxy;

R’ each and independently represents hydrogen, C;-Cjo alkyl, aryl or heteroaryl, wherein
said aryl or heteroaryl may optionally be further substituted by one or more of halogen(s),
C1-Cyo alkyl, Cy-Cyg alkoxy or C;-Cyp thioalkoxy; I,

R each and independently represents C;-Cyo alkyl, optionally substituted by aryl or
heteroaryl, wherein said aryl or heteroaryl may optionally be further substituted by one or
more of halogen(s), C;-Cyo alkyl, C;-Cio alkoxy or Cy-Cyo thioalkoxy;

R4 represents C;-Cyp alkyl, aryl or heteroaryl, wherein said aryl or heteroaryl may
optionally be further substituted by one or more of halogen(s), Ci-Cro alkyl, C;-C;q alkoxy
or C;-Cyq thioalkoxy;
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5-carboxyl ate; tert-butyl 4-({

[ 1- (4- cMor ophenyl ) cycl opentyl ] car bonyl } arr np) - 2- (di net
woypb@mss) - 1- phenyl - | H i m dazol e- 5- car boxyl RCE/SE2006/001464

fert-butyl 4-{[ 2-(4-cWrophenyl)-2-met hyl propanoyl ] am n

0} - 2- (di nmet hyl arni no) -1 phenyl - |1 H i m dazol e-

5-carboxyl ate; 2-met hoxy- 184-di net hyl et hyl

4-1 (4-chl oroberi zoyl ) am no] - 2- (di met hyl am no) -

1- phenyl - I H i m dazol e- 5-carboxyl ate; 2-nmethoxy-
whareth-edilref dlizyleslhgryl, 414ying Bardhdyoloaldybmay ydageidyhtly have one or

o el A, ek SorReRiepe of te O, N or Sisna

posttich-adijarelthy bey bibr ;W o253- di hydro- 1, 4- benzodi oxi n- 2-
yl carbonyl )am no] - 2- (di net hyl am no) 0 - phenyl - |
H i m dazol e-5- car boxyl ate; 2-nmet hoxy-

L ——

on@ramrbcmjobah@m@ sobdtingxd by fludrogli met hyl et i hyl
4-1 (3, 4-di chl orobenzoyl )am no] -2- (dinethylam no)- 1-
phenyl - | H i m dazol e- 5-carboxyl ate; 2-methoxy- °

as ellasHHERENdBEHOMDy » b%ﬁ&ﬂﬁ@él&él@ﬁ%&c%?{l Fail’g thereof, al%dhyl

| Hi m dazol e-5-Car I"at e;
enagtiqipgrs of thei comppunddpftfivimyls (1o andssity theaedtn o} 2-
(di met hyl am no) - 1-phenyl - 1H i m dazol e-5-carboxyl at e;
tert-bxyl
Wlﬂtﬂﬂ{e(&ﬁe@ﬁoﬁgaf4 fl uor obenzoyl ) anmi no] - 2- (di net hyl am no) -
enyl - |1 H m dazol e- 5-carboxyl at e;

1H11@|14a2%75wa¢bc[><(yéc afifhol- B2 ahlarerér Bissenhepymethylhd} - 2- (di me
[P AT RardonplSaby-2 - (HpHedarghe “methy] ester; and
1H-Imidazole-5-carboxylic acid, 1-[(2-chloro-6-fluorophenyl)methyl]-4-
[[[(3-methoxypropyl)amino]carbonyl]amino}-2-(1-piperidinyl)-, methyl ester.

2. A compound according to claim 1 wherein R! represents C;~Cs alkyl, optionally

substituted by one aryl or two heteroaryl groups.

3. A compound according to claim 1 wherein R! represents heteréaryl, optionally
substituted by one or more of C;-Cj alkyl, C,—Cj alkenyl, C,—Cjq alkynyl, C3—Cyo
cycloalkyl, C;-Cyg alkoxy, C;-Cp thicalkoxy, SO,R’, halogen(s), hydroxy, mercapto, nitro
keto, carboxylic acid, CONR®R®, NR®COR’, CO,R™, nitrile or one or two aryl or
heteroaryl groups.

2

4. A compound according to claim 1 wherein R! represents aryl, optionally substituted by
one or more of C;-Cyg alkyl, C;—Cjo alkenyl, C,—Cjo alkynyl, C3—Cyg cycloalkyl, C;-Cio
alkoxy, C;-Co thioalkoxy, SO;R, halogen(s), hydroxy, mercapto, nitro, keto, carboxylic
acid, CONR®R’, NRSCOR®, CO,RY, nitrile or one or two aryl or heteroaryl groups.

5. A compound according to claim 4 wherein R* represents unsubstituted phenyl.
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5-carboxyl ate; r -butyl
4- (4- but oxybenzoyl ) am no] - 2- (dm et hyl anr no) - | - phenyl -
wo 2bb7iomsazol e- 5- carboxyl ate; fert-butyl PCT/SE2006/001464
2-(dimethylarriino)-4-({iV-[(4-nmenyl phenyl)sul fonyl]-L
- phenyl al anyl } am no) - | phenyl -
| H i m dazol e- 5- car boxyl ate; 8Tert - but yl
2- (di met hyl anmi no) -4- [(3 , 4-di net hyl benzoyl ) ani no]
- 1- phenyl - 1 H i m dazol e- 5- car boxyl ate; bulyl
6. Acqmiporaiaptading &) any piearfylains ({3, ’th:rlmemrilsﬁl repronts €| -0 nikoxy,

°op “%éli{yn‘%%’&?t& )f’g%f‘?gtrog&?% %ftccg‘ 8 %’Pﬁ‘%‘oxya %p_cm cycloalkyl, keto,
haldheﬁ{sﬁ ?ﬂyﬂrdilbrcﬁbﬁﬁlﬁtﬁ heseosyliaa ey CONR ROINIEACH e O astirlle o

| Him dazol e- 5-carboxyl ate; terf-butyi
onezo_r(twpﬁgflwhgtﬁqopw} growpphenyl - 4- {[ (1 -phenyl - 5-propyl -
| B pyrazot4- yl)carbonyl ] anrno} - |
H i m dazol e- 5- car boxyl at e;
7. A esrhpdumtl\elebr{lif g td daﬁﬂna,twlheranrlétmpﬂese&tsftamw Hudyll noj - 2- (
di met hyl am no) - | - phenyl -1 Hi m dazol e- 5- carboxyl ate;
tert-butyl 4-({[3-chloro-4-(isopropyl sul fonyl)-2-thieny

8. A i&ﬁﬁ&ﬁﬂ)ﬁb&cﬁ&ﬂng@a m%ror{edifﬁf‘ahhy h%ﬁ&)emyﬁ-’* RipeR¥lts C,-Cyp alkyl,

1H i'm dazol e- carboxyl at e; tert-
optignlfsssubstitie by oph enylo;eczf C1-Cio alkoxy, Ci-Cio thioalkoxy, Cs~Cio

evefliyd W, ATER b BB, Sobafinc R Rcor,
comlr" Puitrild yt dne(dr[tFofagyl for Betbipbryl gfodpd- di cMor obenzyl ) - |

H pyrazol - 5-yl ] carbonyl } am no) - 2- (di net hyl am no) -
1- phenyl - 1Hi m dazol e- 5-carboxyl ate; tert-batyl

9. A@C&ﬂ%dﬁﬁ QX&O@&E 99 clim él\(rﬁe Tlﬂﬁﬂ%#regen%ﬂ}’ Alkyl substituted by one

hi azol - 5-yl ) carbonyl | am no
CMa]koxy

10. A compound according to claim 9, wherein said C;_4 alkoxy is methoxy.

11. A compound according to any one of claims 1-10, wherein R? represents C;—C7 alkyl,
Co—C; alkenyl, C,~Cy alkynyl or C3—Cy cycloalkyl, optionally substituted by one or more
of C;-Cyp alkoxy, Cs—Cip cycloalkyl, C;-Cyo thioalkoxy, halogen(s), hydroxy, mercapto,
cé:rboxylic acid, carboxylic acid ester, carboxylic acid amide, nitrile, SO,NR®R?,
NRESO.R?, NREC=ONR’ or one or two aryl or heteroaryl groups, wherein any aryl or
heteroaryl group used in defining R* may be further substituted by one or more of
halogen(s), C1-Cjo alkyl, C;-Ci alkoxy or C;-Cj thioalkoxy, wherein said Cy-Ciq alkyl
may be further substituted by one or two aryl or heteroaryl groups.

12. A compound according to claim 11, wherein R* represents C;—Cy alkyl, optionally
substituted by one or two aryl or heteroaryl groups, wherein any aryl or heteroaryl group
used in defining R* may be further substituted by one or more of halogen(s) or C;-Cyg
alkyl, wherein said C;-Cyo alkyl may be further substituted by one or two aryl or heteroaryl
groups.
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phenyl - |1 Him dazol e- 5-carboxyl at e;

[ert-bulyl 2-(dutiethylamrlo)-4-{[(6-phenoxypyridin-3-
wehywwarksonyl ] am no} - | - pb. enyI -1 Hi m dazol e- PCT/SE2006/001464

5- car boxyl at e;

ter”bulyl 4- ({[!-(4- cl\/brophe [')-5-(1xifluoronethyl)-I

Hryrazot 4-yl ] carbonyl } am n&g- 2- (di net hyl am no) -

1- phenyl - I H i m dazol e-5-carboxyl ate; tert-butyl

4-[(3, 4-di fl uorobenzoyl ) am no] - 2- (di net hyl ar ni no) -

1- phenyl - I H i m dazol e-5- carboxyl ate; 2-nmethoxy-

13. 18 Gl AEO TR fo s o 12 SR BPrsents G s atuted by

onellor fpg aﬁfyt)rh hétéi!t)b.rm SRapY, SvheRit alyb@yldrateRiroaty MBEWPNEA in defining
e

| et
R* may bafusihg s qurédlbym@@zqu efrhatagen®) et nedatkdnivhesyin said
C1-%330 nggﬁﬁox _ ’ 2 ggst%h i ?}Eyl?eacglk{%yakﬁto? heteroaryl groups.

4 [ (4- cl\/bro 2 meliiyl benzoyl ) am no] - 2- (di met hyl ar ni no)

hen m dazol e- car boxyl at e;. 2-,menox
14. i\ nmoﬁ.g ﬁﬁﬂo qz.&/}o any one o?clagnsl 10, wherein R* represe%/lts aryl or

het%m&r@?bgh&ﬁug)sébsﬁuﬁém} by &%M@%kt@'@lpgﬂcyﬁcz C1o alkenyl, C,—Cio

| ami no) - 1-pHenyl- 1Him dazole
alkE’-Yé:éEsb@mﬂY&b@]fky}Z Cretih edkpxy, £14Cd |ﬂm9alh¢y}tye hilpgen(s), hydroxy,

meithik niffo NaHaUOT 2R ONIoKER, R ccfe, COLRR! Mehi8BE 8t ob aryt

or I%tdiﬁal:illi @%ips| wherdinraeily hyyledk fmj!ieroaryl grouf used in defining R* may be
-chl oro- 4- fluorobenzoyl anmo dlnethylarnlno

fuﬂ}hﬁ‘h%’h%mte‘ll P ioR¢ alamigrecal hplogg ﬁla@@ a kyl wheréin said C;-Cjo alkyl
m%b@ﬁ%ﬁ%ﬁ%ﬁ?&/ﬁu@%ﬁbﬁ%@?& g‘f’w(g%ﬂy or e(r%a%%‘ nﬁ pr opanoyl ) am

nol - | H i m dazol e-5-car boxyl ate
15. A compound according to claim 14, wherein R* represents phenyl optionally
substituted by one or more of C;-Cy alkyl, C;—Cjp alkenyl, C,—~Ciq alkynyl, C3—Cyq
cycloalkyl, C;-Cyg alkoxy, C;-Cip thioalkoxy, halogen(s), hydroxy, mercapto, nitro,
carboxylic acid, CONR®R®, NR®COR®, CO,R!, nitrile or one or two aryl or heteroaryl
groups, wherein any gryl or heteroaryl group used in defining R* may be further substituted
by one or more of halogen(s) or C;-Cyg alkyl, wherein said C;-Cjg alkyl may be further
substituted by one or two ary! or heteroaryl groups.

16. A compound according to claim 14, wherein R* represents phenyl and said phenyl is
substituted by one or more of C;-C; alkyl, Co~Cjg alkenyl, C,—Cjig alkynyl, C3—Cio
cycloalkyl, C;-Cyq alkoxy, Ci-C; thioalkoxy, halogen(s), hydroxy, mercapto, nitro,
carboxylic acid, CONR®R®, NRECOR®, CO,R!?, nitrile or one or two aryl or heteroaryl
groups, wherein any aryl or heteroaryl group used in defining R* may be further substituted
by one or more of halogen(s) or C;-Cig alkyl, wherein said C;-Cyo alkyl may be further
substituted by one or two aryl or heteroaryl groups.

17. A compound according to any one of claims 1-16, wherein R represents C;.4 alkyl.
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2- met hoxy- 1, 1-di net hyl et hyl

4-[ (2-cnl or o- 6- et hoxyi soni coti noyl ) am no] - 2-
woOdoomarbsphb am no) - 1- phenyl - 1Hi m dazol e- 5- car BOXSE2106/01464

2- Met hoxy-1,1-di nethyl e

yl 2- (di et hyI am no>4-[ (2, 4-dinetiiyl benzoyl)am no] -1 ph

enyl - | Himdazol e- 5-carb8Ryl-ate;
ferf-Bulyl 4-[ (2- cMorobenzoyl ) ami no] -1 - phenyl - 2- pyrroli
din-1-yl-1 -imdazol e-5- carboxyl ate; 2-Mef hoxy-

18. A cdmpoumdtabydréin yd claim 17, wherein R represents methyl.
4-[(2-brono-4-fl uorobenzoyl ) am no] - 2- (di net hyl anmi no) -
1- phenyl- I Himdazol e- 5-carboxyl ate; 2 Met hoxy-
19. I%Fgmp?ﬁ}ﬁtaia&’c;rﬁﬁlgxé ardy &1ih STRAdMb anisnwadrein{ iR YreptesanoC, alkyl.
ri

uor onet hyl ) bénzoyl ] am no} - 1-phenyl -

| Hi m dazol e- 5-car boxyl at e; 2-Menoxy-1,!|-dinmenyl et hyl
I am ), = k}ﬁ&h oyl ) am no] -
20. K ohipfi aciuiiEss gk do MRL0 2 SRR
2- Met hoxy-1, 1 -di nmet hyl et hyI 4-[ (4-chl oro- 2- net hoxyber

A ol 52 RS o B é} & ARG RS and RS form a ing
con%itéx% (o?qu :‘30# %%lt&ﬁﬂef&ﬁed]ﬁd?ﬂ enyl ad

I"uor onet hyl ) benzoyl ] am 'no }- | Hinidazol e-
carboxyl ate; tert-butyl

5-
chl oro enzo i 2-( menyl am no) -
22. é%ﬁ@ﬂ ACRES %Pel Wélgl%!:ar boxyl ate; tert-butyl
R! Rpleint®iby| am no) 4-
%2 nmet ho ybenzoyl ) am no] - 1- phenyl - 1H i m dazol e- 5-

R’ lcearebw%/ r “butyl _
4-{[ (5-met hyl - 3- phenyl i soxazol - 4-ylI
segx(eﬁ%ngsﬁ{; ¥m no %phenyl | H i m dazol e- 5- car boxyl at e;

R3 represents C1—Cio alkyl; optionally substituted by one or more of C1-Cyo alkoxy,

R* represents C1—Cip alkyl; optionally substituted by one or more of C;-Cyq atkoxy, C3—Cio
cycloalkyl, C1-Cyo thioalkoxy, halogen(s), hydroxy, mercapto, keto, carboxylic acid,
CONR®R®, NRECOR?, CO,R!?, CORY, nitrile, SO,NR*R’, SO.R", NR*SO,R’,
NREC=ONR’ or one or two aryl or heteroaryl groups; or

R* represents aryl or heteroaryl, each optionally substituted by one or more of Ci-Cyg alkyl,
C,—Cyo alkenyl, C,—Cig alkynyl, C3—Cio cycloalkyl, C;-Cio alkoxy, C;-Cio thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R’, NRECOR?, SO,NR®R’,
NRESO,R®, CO,RY, SO,R’, nitrile or one or two aryl or heteroaryl groups, wherein any
aryl or heteroaryl group used in defining R* may be further substituted by one or more of
halogen(s), C;-Cio alkyl, C;-Cyo alkoxy or C;-Cyg thioalkoxy, wherein said C;-Cjo alkyl
may be further substituted by one or two aryl or heteroaryl groups;

RS represents C1—Cio alkyl;

R represents C1—Co alkyl;

R’ each and independently represents Cy-Cyo alkyl;

R3 each and independently represents hydrogen, C;-Cio alkyl, aryl or heteroaryl, wherein
said aryl or heteroaryl may optionally be further substituted by one or more of halogen(s),
C1-Cio alkyl, Cy-Cyo alkoxy or Ci-Cyp thioalkoxy;
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fer*buryl 4-{[ (3-cMro-2-thienyl)carbonyl]am no}-2-(dim
enyl am no) -1 - phenyl -1 H m dazol e- 5-carboxyl at e;
wa@a-20monssoy- 1, 1- di net hyl et hyl PCT/SE2006/001464
4-{[ (benzyl oxy) acetyl ] am no} -2-(dimethyl am no) -
1- phenyl | H i m dazol e- 5-carboxylate; tert-batyl 4-
{[4-cUoro-2-(neliiylsul fony9§>benzoy| ]aniino}-2-(dineth
yl am no) -1 - phenyl | H i m dazol e- 5- car boxyl at e;
otert-hityl 2-(di methyl am no)- 1-phenyl-4- [(3
R’ eg:taundrindepeuteotip rapetskrox hydroggmh €nyCip alkphaw b) betemariyl, wherein

seiy sl 0 B Ry SAPRl Bt R Sty e eor orp AirEsn(o)
Cl-blﬁucm dpy Akéxy dfanlmmlamoxyg ert-batyl
(2 chl oropyr| di n- é/ Zj;car bonyl ]

R", a%P él}l @dezﬂnﬁ%q VERIBSERES) C1-Crofisy | - | Hi i dazol e-

1
R ]t5re E) ?sx? iea i, ary lor he’lteéoear%flal %erﬁ 5 og%lﬁe}'ogﬂl Inay
optichdilyrbe ﬁyihar mbﬂﬂ)lwﬂ Joplma i rﬂoré—bﬁhal@ﬁ{s},{h-cm alkyl, C;-Cp alkoxy

é &ar oxyl at e;
Of ¥y Eﬁf%ﬂag‘oﬁh met hyl ami no) - 4- {[ ( 5- melhyl - 2- phenyl -
wheﬂem?eagh bf higFi0ha¥ind¥leh 8RAAYE bASHRbre c%rH%H%'EBﬁll(s) éulﬁlétltuted for

i m dazol e-5-carboxyl ate; r
O, NSy wheredtt nasteiny ithel Q. pr 5§ {n(eapmtm@d;apymt@ oy @therl Q clror S;

Wh?l’g{}%/ éa%ﬁ‘g'f %‘1&&-}1 rlma}pﬂﬁgﬁéhdénﬂ'}_)" h@vg 84¢é &r more c%r%%g %%(o¥n(a) Sibstituted by

flugko(G{ [ 2- (4 cMor ophenoxy) pyri di n- 3-yl ] car bonyl } ami no) - 2-
(di melhyl a pio)-Iphenyl- | Himdazol e-5-carboxyl at e;
tert-butyl 4- {[(1-tert-butyl-3-nethyl- 1H pyrazolr

23. %M&ﬁlﬁﬁfnla%ydrhmg@a 88ind 1 23hdi@ihMet hyl ami no) - 1-phenyl -

H-i m dazol e- 5- Gar boxyl at e;
R1 represents phenyl;

R? represents NR°R®;

RrR? represents C;-Cyg alkoxy; or

R3 represents C;—Cyo alkyl; optionally substituted by one or more of C;-Cjg alkoxy,

R represents C1~Cyp alkyl; optionally substituted by one or more of C;-Cyq alkoxy, C3~Cig
cycloalkyl, C;-Cyg thioalkoxy, halogen(s), hydroxy, mercapto, keto, carboxylic acid,
CONR’R’, NR®COR?, CO;R"®, CORY, nitrile, SO,NR’R®, SO,R, NR}SO,R?,
NR®C=ONR? or one or two aryl or heteroaryl groups; or

R* represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cyq alkyl,
C>—Cy alkenyl, Cr—Ciq alkynyl, C3—Cio cycloalkyl, C;-Cyg alkoxy, C;-Cyp thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R’, NR®COR®, SO,NR®R’,
NRESO,R’, CO,R!®, SO,R’, nitrile or one or two aryl or heteroaryl groups, wherein any
aryl or heteroaryl group used in defining R* may be further substituted by one or more of
halogen(s), C1-Cyo alkyl, C;-Cyo alkoxy or C;-Cjp thioalkoxy, wherein said C;-Co alkyl
may be further substituted by one or two aryl or heteroaryl groups;

R’ represents methyl;

RS represents methyl;

R’ each and independently represents C;-Cyq alkyl;
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tert-butyl 4-{[(3- tert-butyl- |-nethyl-I

H pyrazol - 5-yl ) carbonyl ] am no}-2- (di net hyl am no) -
wao-2pdTenydos 1H-i mi dazol e- 5- car boxyl at e; PCT/SE2006/001464

ter”butyl 4-{[ (4-brono-I-ethyl-3-netiiyl-|

H pyrazo] r5-yl)carbonyl ] am no}-2- (di net hyl am no) -

1- phenyl - 1H i m dazol e- ca?]ooxyl ate; tert-butyl

4-{[(5- chloro- 1-nmet hyI

g | H- pyrazot4 | ) car bonyl ] am no (di met hyl am no) - 1-

R paekepi indepen pIEpIeeeTBs &H‘C&Q alkyd, arpl ofdetgrepryl, wherein
salee}r? ? ‘f@‘%ﬁ%’%ﬁﬁ%@gﬂg}lgﬂ%% - futher Sélrl?)S/ t)lteﬂ by one or more of halogen(s),

Ci-Chy aﬁ]zm G- @Qaaﬂlhﬁgybt ]Sail?lisldm]i%aﬂ?)xy;( di net hyl ambno) I
1- phen 1, 1- di met hyl et ester; tert-
R C@@pﬁg{qqg)?nélﬁﬁlﬁlyol)epreie%}@ﬁly@geg, C-Cpo alkyly aryl or I%Qteroaryl wherein

c{at 1§l eRESIRLEY) 3
sai ; |rper | ((Sj&r?ﬁl 4&6{/ ﬂ%%)gér\ boﬁéyﬁrt%er suthltuted by one or more of halogen(s),

C1-Cmaﬂml,c@uzﬁloaﬂ®xy ar BoxCsb thieejkomyi - but vl

R G R oaessnis GreGo sty |
RYa8praehts IC;POR iyl k¥l B 4Rl Whetdth Qﬂambﬁhet&%&fyi Riaty !

2- (di et hyl am no) -4- {[(4- et h yl -2-pyrazin-2- vy

optipnallyt by fasther sybstippted by HBRIgH l]namﬁf}halogpm{ehﬂl Q1o alkyl C1-Cyo alkoxy
-5-carboxyl ate; tert-butyl

Or(grdf{ﬁ. mﬁ%&% ani no) - 4- ({[ | - (4- met hoxypheny! ) - 5- et hy| -

whdréin p;tq:}aczﬁ:dlllqil -mayl ihdapetdemyly havd ai@)or gﬂcrb ey atom(s) substituted for

O, Ilglal%gim Wgcfarzﬁ% ng)ﬁgﬁg‘?x %)I(%ﬁre%% mfg}%%tfl(aogtagjacent to any other O, N or S;

wher???ﬁ]%ﬁﬁﬁyl i Hl%aglf’lh&?%tﬁelgﬁlnb %g'@refjcﬁ{%@r Griote caBEPAN( S Bbstituted by

fluorgret hyl - i V- phenyl gl ycyl ) ani no] 1 phenyl - | H m dazol e-
5-carboxyl ate; tert-butyl 4- [(2,3-dihydro- |Hindol-
| -yl acetyl)air no]-2-(dimethylam no)- 1-phenyl -

24. AHtomyband hecording to claim 1, selected from

tert-butyl 4-[(4-chlorobenzoyl)amino]-2-~(dimethylamino)- 1-phenyl-1H-imidazole-5-
carboxylate; ‘

tert-butyl 2-(dimethylamino)- 1-phenyl-4-[(2-phenylbutanoyl)amino}- 1 H-imidazole-5-
carboxylate; : ]
tert-butyl 2-(dimethylamino)-4-[(methoxyacetyl)amino}- 1-phenyl- 1 H-imidazole- 5-
carboxylate;
tert-butyl 2-(dimethylamino)- 1-phenyl-4-[(phenylacetyl)amino]- 1 H-imidazole-5-
carboxylate;
tert-butyl 4-{[(benzyloxy)acetyl]amino}-2-(dimethylamino)-1-phenyl-1 H-imidazole-5-
carboxylate;
tert-butyl 2-(dimethylamino)-4-[(3,3-dimethylbutanoyl)amino}-1-pheny}- 1 H-imidazole- 5-
carboxylate;
tert-butyl 2-(dimethylamino)-4-[(phenoxyacetyl)amino]- 1-phenyl- 1 H-imidazole-5-
carboxylate;
tert-butyl 4-({[4-(benzyloxy)phenyl]acetyl}amino)-2-(dimethylamino)- 1 -phenyl- 1 H-

imidazole-5-carboxylate;
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5-carboxyl ate; tert-butyl 2-(dinmethylam no)-4-[(lI

H i ndol - 1-yl acetyl)am no]- 1-phenyl-1Hirni dazol e-5-
woaodyorydoat e; 2- met hoxy- 1, 1-di et hyl et hyl 4-[ eCT/SE2006/001464

H benzi m dazol - 1-yl acetyl)at ni no] - 2- (di net hyl am no) -

1- phenyl - 1H i m dazol e- 5- carboxylate

2- Mef hoxy- 1, | - di met hyl et hyl 92 :
2- (di rrethyl am no>4-{[ (2-oxo-2, 3-di hydro-|I Hindol-1yl)
acetyl]am no}-I -phenyl- IHimdazole-5-carboxyl ate;

tertt oyl AR, mw@ammmmwmbm@hm] 24(dimethylamino)- 1-phenyk

Lo bony!| | Hi t ni dazol e-
Lrghi G ST O POy BT 0 Ly | dazate

tertOhdd Qb(dﬁyét]lﬁﬂiinﬁ@}) -12pHengid-pOxitleaiacetglidnino]- 1 H-imidazole-5-
-Butyl 4- ({[ (4-chl orophenyl)arr
ar @é‘%&bonyl }am no) - 2- (di et hyl am no) - | - phenyl -

zerz('.;ﬁg{% Bﬁ{?h RHmShERHR gﬁgﬁ%% difdefd gﬁeﬁgi 1 F-imidazole-5-

t’i on conpri si und ccor one
carodxyltegi ns 1- 24 and a pharnaceutlcally acceptable

B T SN TR I R

5-cadoRaumpd of the general formula (1) wherein Rl
represents Cl0O a C2- C10 al kenyl - C1
rerab gy kpiac Ay ehessriyTopaea ot lopheiy yL . imidazole-5-
cm§ ﬁétuted by one or nore O Cl-Cl10 al koxy, C3-C O
oal kyl , Cl1-C10 thi oal koxy, hal ogen(s), hydroxy,

termﬁltﬁaﬂp{[(ﬁ -citlardpbuydsJacaiy]nirGPNRETRAChMNRBGRA PRy RIS
itrile one or two aryl or heteroaryl groups; orRl

m“&@ﬁké§€ﬁ§§xﬂﬁ?f or heteroaryl, each optionally

terSHRPIL (28 & RYo-ANELAT 0 HBLB- 2@&05%6191%115]%-(dimethylamino)- 1-

phenyl-1H-imidazole-5-carboxylate;

tert-butyl 4-{[(2,5-dichloro-3-thienyl)carbonyljamino } - 2-(dimethylamino)-1-phenyl- 1 H-

imidazole-5-carboxylate;

tert-butyl 4-{[(4-chloro-1,3-dimethyl- | H-pyrazolo[3,4-blpyridin-5-yl)carbonyl]amino } -2-

(dimethylamino)- 1-phenyl- 1 H-imidazole-5-carboxylate;

tert-butyl 4- {[5-(4-chlorophenyl)-2-methyl-3- furoyljamino }-2-(dimethylamino)-1-phenyl-

1H-imidazole-5-carboxylate;

tert-butyl 4-[(2,1,3-benzoxadiazol-S-ylcarbonyl)amino]-2-(dimethylamino)-1-phenyl- 1 H-

imidazole-5-carboxylate;

tert-butyl 4-{[(acetyloxy)(phenyl)acetyllamino }-2-(dimethylamino)- 1-phenyl-1 H-

imidazole-5-carboxylate;

tert-butyl 4-[(3,4-difluorobenzoyl)amino]-2-(dimethylamino)- 1 -phenyl- 1 A-imidazole-5-

carboxylate;

tert-butyl 4-{[(3-chloro-1-benzothien-2-yl)carbonyljamino } -2-(dimethylamino)- 1-phenyl-

1H-imidazole-5-carboxylate;

tert-butyl 4-[(1-benzothien2-ylcarbonyl)amino]-2-(dimethylamino)-1 -phenSfl- 1H-

imidazole-5-carboxylate;

tert-butyl 4-({[1-(4-chlorophenyl)cyclopentyl]carbonyl } amino)-2-(dimethylamino)- 1-

phenyl-1 H-imidazole-5-carboxylate;
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C2- C10 al kenyl, C2- C1 al kynyl, C3- ClCcycl oal kyl,

Cl- ClQal koxy, G -C 1O hi oal koxy, SO2R7, hal ogen(s),
woydr7amy300 mer capt o, nitro, carboxylic acid, CONBBRR2006/001464

NR8COR9, CO2R10, nitrile or one or two aryl or

heteroaryl groups, wherein any aryl or heteroaryl

group used in defining R1 nBy be further substituted

by one or nore of halogen(s), Cl-Cl0 alkyl, Cl1-Cl10O

al koxy or Cl-C10 thioal koxy, wherein said Cl C10 al kyl

tertnhyylﬂe{[ﬂdﬁ{moxﬂlqbﬂi)—thefhﬂlptqpampé]aanm}\nb(@n;elthy&anuno) 1-
oar r represents NRS5R6; R represents

phee.il- %59})% 50%5’%?‘?’{3%‘?4 y substituted by one or nore of

2-ndeihoidQ , 1-QineAh Ryl 4- (8-chlct6b ey Rty 2-(diflethylamino)- 1-phenyl-

halogen(s) hydr oxy, nercapto, carboxylic acid,
1 H-dpopgagdo- 5- > CO R10, nitrile or one or two aryl

2 t1ef_e$£afﬁny1gaﬁw§[< 33ho0 %@ﬁ@{ﬁ&@&]@nﬁi‘o& S8Rl ¥mino)-1-
phenylelldiainkdatzoleéamnbmqwt@nal ly subst ituted by one or nore

2R A RO ki gy 1 e iy GapogyDaminol 2-
(At PRNNh )G - ﬂlﬁ@ﬂf&%@e-%&%lﬁe CO2R10 , nitrile

or one or tvvo aryl or heteroaryl groups; or R3

2—me§mxerslehﬂgn%hsgl¢thﬂr2 imethylamjho)-4 Hémethylbenralyl)gmino]-1-phenyl-
1H§#E&E&F_l§_(%gb%)§,lag1e or more OfC 1-C10 al kyl, C2- Cl10

’al kynyl, C - C 10 cycl oal kyl, C1-C10

2- naalt}kmy-yl,,l -Gk thi @E(BMQxyhloﬁBbmﬂ)élﬁino Jzy(d&ﬁayylarmno) 1-
mercapto, nitro, carboxylic acid, CONRBR9, NRSCOR9,
th‘@‘dz]:f_{ﬂnﬂcﬁiz?lféﬁ -ATBRXYRE or two aryI or heteroaryl

2 R R B D RS G oy P2 e amino)-1-
phe@SZl-IH-l@u@tZMyfﬁywrbnxym«e 0 cycl oaI kyl; R4 represents

2- ngiﬂkoac%g}o g %E\)léﬁ'zl& 5{:[](2 s &&ﬂgro 3-%eny8%e(1)rbony|ﬁ/an}in }- 1-C10
(dimethylamino)-1-phenyl- 1 H-imidazole-5-carboxylate;

tert-butyl 4-[(2-chloro-4-fluorobenzoyl)amino}-2-(dimethylamino)- 1-phenyl- 1 H-
imidazole-5-carboxylate;

tert-butyl 4-[(3-chloro-4-fluorobenzoyl)amino}-2-(dimethylamino)- 1-phenyl- 1 H-
imidazole-5-carboxylate;

tert-butyl 4-[(4-butoxybenzoyl)amino]-2-(dimethylamino)-1-phenyl- 1 H- imidazole-5-
carboxylate;

tert-butyl 2-(dimethylamino)-4-({N-[(4- methylphenyl)sulfonyl]-L-phenylalanyl }amino)-1-
phenyl-1 H-imidazole-5-carboxylate;

tert-butyl 2-(dimethylamino)-4-[(3,4-dimethylbenzoyl)amino}-1-phenyl-1 H-imidazole-5-
carboxylate;

tert-butyl 2-(dimethylamino)-1-phenyl-4-({[1-phenyl-5-(trifluoromethyl)- 1 H-pyrazol-4-
yl]carbonyl }amino)- 1 H-imidazole-5-carboxylate;

tert-butyl 4-{[(2,4-dichlorophenoxy)acetylJamino}-2-(dimethylamino)- 1-phenyl- 1 H-
imidazole-5-carboxylate;

tert-butyl 2-(dimethylamino)- 1-phenyl-4-{[(1-phenyl-5-propyl- 1 H-pyrazok-4-
yDcarbonyl]jamino}-1H-imidazole- 5-carboxylate;
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cycl oal kyl , each optionally substituted by one or nore
O C 1-C10 al koxy, C3- C10 cycloal kyl, Ci-C1
wohoaarkony, hal ogen(s), hydroxy, nercapto, kePOT/SE2006/001464
carboxylic acid, . CONRSR9, NRBCOR9, CO2R10, COR10
nitrile, SO2NRBR9, SO2R11 , NRB8SO2R9, NRB8C=ONR9 or one
or two aryl or heteroaryl gfdédups; or R4 represents
aryl or heteroaryl, each optionally substituted by one
or nore of @ C 10 alkyl, C2-G O al kenyl, C2-C O
ter @b [(5- z&x-bu@l@rﬁamﬁ@aﬁkwl)anﬁﬁn]a (@mathiyhxino) It plinyD 1 H-
t hi oal Koxy, hal ogen(s), hydroxy, nercapto, nitro,
imidagolsoyghibex@ated, CONRBRO, NRSCOR9, SO2NRS8R9, NRSSO R,

tertﬁée?}tg}lé y-ﬁﬁg}% 6ﬁbﬂr&h§l§ulﬁfnyg@ﬂ:@ényl]&‘&b&{yﬂanﬁﬁo) 2-

rou ereln"any ar or heteroaryl
(dngbthy]mm&adl—phbnglbiHmm@z&é—im@rbduwlét@;rt her substituted

wr e Bl el ARl e APa iy gy

ﬁﬁ%lh@lﬁiﬁﬁ%%-s%w%& [htet ed by one or two aryl or
het’er oaryl groups; reresents}gOo aIk
P

terab\kcﬂmy({D@rt b@iyble(lz;éymyhlorObenZ@E LFEpTIEYeH o wbonYBéWO) -2-

| | O C 1-C1 al koxy,
(dlegghl %%@Y %ﬁ%ﬁ" }191%3?&69%- i 1 o>r<§, hal ogen(g) d
terhﬁ@tymcydlmmytaanﬁ@rzt qmbmcwuz;pmnym 3mmagy1)d~mmmuno} -1-

rile or one or two aryl or heteroaryl
ph@ybéﬁsmn@qzo 5'F@BP’8§@FHS aryl or het eroaryl, each

t L -1 H-
PSR G AR U Bi as Baug
nnﬁazd@:—Sadakhmylat@ C 1O hi oal koxy, "hal ogen(s), hydroxy,

rerl UL qu%P SRty R iy amino)
2 ey onl Lol emch ont keﬂﬁl
tert st H@tdeéxf%ryro@ﬁ@zoapamo& et miso i ey e dadyte:s-

%%@ oal kyl, -G o thioal koxy, hal ogen(s), hydroxy,
apto, car boxyl i c acid, CONR8R9, NRBCOR9,

2-methoxy-1,1-dimethylethyl 4-[(4-bromo-2- chlorobenzoyl)ammo] -2-(dimethylamino)-1-
phenyl-1H-imidazole-5-carboxylate;

2-methoxy-1,1-dimethylethyl 4-[(4-bromo-2-methylbenzoyl)amino}-2- (dimethylamino)— 1-
phenyl-1H-imidazole-5-catboxylate;

2-methoxy-1,1-dimethylethyl 4-[(4-chloro-2-methylbenzoyl)amino}-2-(dimethylamino)-1-
phenyl- 1 H-imidazole- 5-carboxylate;

2-methoxy-1,1-dimethylethyl 4-[(2-chloro-4,5-dimethylbenzoyl)amino)-2-
(dimethylamino)-1-phenyl- 1 H-imidazole- 5-carboxylate;

2-methoxy-1,1-dimethylethyl 4-[(2,4-difluorobenzoyl)amino]-2-(dimethylamino)-1-
phenyl-1H-imidazole- 5-carboxylate;

2-methoxy-1,1-dimethylethyl 4-[(2-chloro-4-fluorobenzoyl)amino]-2-(dimethylamino)-1-
phenyl-1H-imidazole- 5-carboxylate;

2-methoxy-1,1-dimethylethyl 2-(dimethylamino)-1-phenyl-4-[(3-phenylpropanoyl)amino]-
1H-imidazole-5-carboxylate;

2-methoxy-1,1-dimethylethyl 4-[(2-chloro-6-methoxyisonicotinoyl)amino]-2-
(dimethylamino)- 1-phenyl- 1 A-imidazole-5-carboxylate;
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CORIO , nitrile or one or two aryl or heteroaryl
groups; or R6 represents aryl or heteroaryl, each
wopto7oniadoby substituted by one or nore of C - CeaTsER)b/01464

C2-C 0 alkenyl, C2-C O al kynyl, C3- ClCcycl oal kyl ,

Cl-G O al koxy, Q Ci o thioal koxy, hal ogen(s), hydroxy,
nercapto, nitro, carboxylic9acid, CONRBR9, NRBCOR9,

CQ2R10 , nitrile or one or two aryl or heteroaryl

groups; or R5 and R 6 together forma ring consisting

2-Mthdayoi HihethylettydpEdinetindieitof 4-G(R4dinké tleylter@oylydneine} v
safd ring is op@bonally substituted by one or nore of
phepyk H-imidazplst 5-caxboxslates o) kenyl, C2-G O al kynyl, C3- C10

tertCB&BrP@[ ydhlorg)érgo}l%lh@]x%ph&%d %!l@ﬁﬁlﬁ KYH-imidazole-5-

hal ogen{ s oxy, nmercapto, nitro, keto, carboxylic
carlyaiythte; CC]\IR8R9 COZRlO nitrile or one or two aryl or

er.oar yy. S, ea h d e dent
2 NEhFHEE MmO 1 SRR LB RSB pmpmtaming -1
pheh pIH&ﬁﬁﬂaiolaysibﬁﬁ@Eylatgl C10 al kyl, aryl or heter oaryl,
erein said_ ar ﬁ?}'éor het eroary optionally be

|
2-Methesyet. 1 dlipethyle &(We@ﬁéarémhﬁr{é! 8nomad-ogen(s),

; 5 R9
(mfeﬂé%?ngﬂ%) Aggg@ﬁgen gr esent&}?‘}%r%ag%@l@ %@Xy 0
2- Md:tk@oty—l Z}Hdpineﬂxylet]@ﬂ @Jr(dnmej&lylamime)-éﬂ(# Baora-2amythorybenzoyl)amino]-
ly be furth bstituted b
R B SHATORRRES) . 1. G Gal kyl - O Qo &l Koxy or
2-Medth&k01 ﬂfﬂn‘ﬁéﬂhk'lémyl 4%01&&6@ -Batholk ?l??@ h&)]yz (dlmetilylammo)

represents Cl- yl, optiona tituted b

1-phenpll- 18 irigazoba- é'rC@FhOy}’latemher ein said ar yI or het er oar yl
B 22 BB k5 LUEOEE A Do 05 B -
mntidiﬂomlskmbpxy]laﬂel represents G -G 0 alkyl, aryl or

et G GP Y B RER ks Lo e By bReerst | Homidiaple-5-
Car’g@lyq)g@,n( s), G-G 0 alkyl, Q Qo al koxy

tert-butyl 2-(dimethylamino)-4-[(2-methoxybenzoyl)amino]- 1-phenyl- 1 H-imidazole-5-
carboxylate;

tert-butyl 2-(dimethylamino)-4-{[(5-methyl-3-phenylisoxazot-4-yl)carbonyljamino}-1-
phenyl- 1 H-imidazole-5-carboxylate;

tert-butyl 4- {[(3-chloro-2-thienyl)carbonyl]amino}-2-(dimethylamino)-1-phenyl- 1 A-
imidazole-5-carboxylate;

2-methoxy-1,1-dimethylethyl 4-{[(benzyloxy)acetyllamino}-2-(dimethylamino)-1-phenyl-
1H-imidazole-5-carboxylate;

tert-butyl 4- {[4-chloro-2-(methylsulfonyl)benzoyl]jamino}-2-(dimethylamino)-1-phenyl-
1H-imidazole-5-carboxylate;

tert-butyl 2-(dimethylamino)- 1-phenyl-4-[(3,3,3-trifluoro-2-methoxy-2-
phenylpropanoyl)amino]- 1 /4- imidazole-5-carboxylate;

tert-butyl 2-(dimethylamino)-4-[(4-ethoxybenzoyl)amino]-1-phenyl- 1 A-imidazole- 5-
carboxylate;

tert-butyl 4-{[(2-chloropyridin-3-yl)carbonyl]jamino}-2-(dimethylamino)-1-phenyl- 1 H-

imidazole-5-carboxylate;
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is or CG-Cio thioalkoxy; wherein each of alkyl,

al kenyl, al kynyl and cycl oal kyl may i ndependently have
woney7ar33oor e carbon aton(s) substituted for O PONISE2085/001464

wherein none of the O Nor Sis in a position

adj acent to any other O N or S; 20 wherein each of

al kyl, al kenyl, al kynyl, aI%@xy and cycl oal kyl may

independently have one or nore car bon atom(s)

substituted by fluoro; as well as pharmaceutically and
tertpihmylrztaﬁ@l @@tﬁpipbgdméeﬁmaamml]&aim$ -2t (démesbylam®)- 1-phenyl- 1 A-

n conbi nation with a GABAB receptor

3mn§§8h|€ ®atehe manufacture of a medi cament for the

tertttsxﬁﬁtzn(aﬁhetﬁi}laﬂmm §[§53 pleagealphesfli Ak 1 0l s eas614-GERD) .
a conpound as defined in any one of clains
Yl)CEIhOQ}’]Q&ﬂmm(?}dophﬁnﬁ]aiﬂ-dﬁﬂd@ml?r%cwy% ecept or agoni st

h Bt -
el g EBANLE 1 o R B A7 TR 11
mndafzoli: maﬂb@mﬂdteas def i ned in any one of clainms 1 to 24
or tionally in conhj natjon w
ferﬁ"é‘éﬁélﬂr G125 dhyehipp e RGN I R i) 1
phgﬁquhﬁn@&gmgpgﬁgawgﬁerefIux 30. Use of a conpound as
ined 1 n any one of claims 1 to 24 or 27, optionally

terf- mtyidﬁﬂ(hmrt-bmhﬁﬁheﬂwlﬁ@mw@éeﬂbwbmﬁammo} -For the

hi bi t f
oplylarine ol LI EITES <hRPE. Vel axat i ons
terf- B'\LtﬁaR{»[X% té%ﬂ—bui@)se r@éthy’:l I@ﬁﬁ@m A5catiedryedidod-mny one
ai s tionally in conbination
(dlm?thﬁlaﬁll@BlAP@beégﬂ“&ﬂﬁl@tﬂanboxﬁﬁﬁ t he manufacture of

terzabﬂffl‘rjﬁio ?lﬂ?@g&%nllcfn glretﬁah 201%5@?1( R r2br & yhHeasbiARdline-2-
(dlmethylamlno)- 1-phenyl-1 H-imidazole-5-carboxylate;

tert-butyl 4-{[(5-chloro-1-methyl-1 H-pyrazol-4-yl)carbonyljamino}-2-(dimethylamino)-1-
phenyl-1 H-imidazole-5-carboxylate;

1 H-imidazole-5-carboxylic acid, 4-[[[2-(2,3-dihydro-5-benzofuranyl)-4-
thiazolyl]carbonyl]amino]-2-(dimethylamino)-1-phenyl-, 1,1-dimethylethyl ester;
tert-butyl 2-(dimethylamino)-1-phenyl-4-[({1-[4-(trifluvoromethyl)pyrimidin-2-
yl]piperidin-4-yl }carbonyl)amino]- 1 H-imidazole-5-carboxylate; .

tert-butyl 2-(dimethylamino)-4-{[(6-phenoxypyridin-3-yl)carbonyl]amino}-1-phenyl- 1 H-
imidazole-5-carboxylate;

tert-butyl 2-(dimethylamino)-4-{[(4- methyl-2-pyrazin-2-y}-1,3-thiazol-5-
yl)carbonyl]amino } - 1-phenyl- 1 H-imidazole-5-carboxylate;

tert-butyl 2-(dimethylamino)-4-({{1-(4-methoxyphenyl)-5-methyl- 1 H-pyrazol-4-
yl]carbonyl }amino)- 1 -phenyl- 1 H-imidazole-5-carboxylate;

tert-butyl 2-(dimethylamino)-1-phenyl-4-[(N-phenylglycyl)amino]- 1 H-imidazole-5-
carboxylate;

tert-butyl 2-(dimethylamino)-4-[(N-methyl- N-phenyl glycyl)ammo] 1-phenyl-1H-
imidazole-5-carb oxylate;

tert-butyl 4-[(2,3-dihydro-1H-indok 1-ylacetyl)amino]-2-(dimethylamino)- 1-phenyl- 1 H-
imidazole-5-carboxylate;
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32. Use according to claim31 wherein said functional

gastroi ntestinal disorder is functional dyspepsia. 33.
wO=e070¥730 conpound as defined in any one of cl & MSE1006/001464

22 or 27, optionally in conmbination with a GABAB

receptor agonist, for the manufacture of a nedi canent

for the treatment of irritaBfe bowel syndrone (IBS).

34. Use according to claim33, wherein said IBS is

consti pation predom nant |BS. 35. Use according to
tertelpugylPr (3 ,ethmlen@oa-%m@m@é1'r§a<m‘f5d)anﬁégl-b@b@ﬂhﬂ%&ﬁﬁdmlw-
carloBS t36' Use according to claim 33, wherein said IBS

li’g(y%ﬁ‘:t"ernating bowel novenent predonm nant IBS. 37. A
2~-nieidxod , f-dimdthgethyeh{(TEHenaimid asit-1 odaepbagesad)- 2 @ithetkylamino)-

di sease. (GERD), whereby a pharmaceutically and
l"PEWﬂ‘ﬁ%Wéﬁo&ﬁc?rb@ﬁf@Eiive anmount of a conpound of
- - ) ' of oxpl 20 t R
PR el S OB Clo g Byt oy
ylagytiamino } i kpbehyl-hfsimedazdlet b catbeutijtect i n need of such

t tyrent . 38 A net hod r .treat nent. of ..a .
rert b S gain ] R oyl CaRieb AR gipo - LE-
imiBARIeTBGaboklatet Y and pharmacol ogi cal ly effective

amount of a compound of fornmula (1) as defined in_any
teriobreyldf { (€henpsming)eprbopyblaman - Hid lamjing)nl -plsityh hetipegdazole-

A 1% GARAB receptor agonist, is admnistered to a
Scéél?tg?}égtf’ I'n need of such treatnent. 39. A nethod for

fert-Betyt 4-€gt4veliibrophenylyaintiad] tabhobmisyR2H(dimethylaBE)q)- 1 -phenyl- 1 -
. Wherebhy phar maceutically and pharmacol ogically
‘Imé‘%oi“c‘?‘lc@‘%c’ glﬁﬁ?nt of a conpound of fornula (1) as

defined in any one of clainms 1 to 24 or 27, optionally

in conmbination with a GABAB receptor agonist, is _
25 pharingeeitieal compesision peroprising feedpaindeaediding éxnanyeene, of claims

1—2410a'nd€1‘ p%ggq&g&gcaﬁ? la@c%%&glefcraﬁ{gr or diluent.

26. A compound according to any one of claims 1-24 for use in therapy.

27. Use of a compound of the general formula (I)
R2
RKN/'%N
] O
=
R3 H R4

(1)

wherein

R! represents C;—Cio aikyl; C2—Cy alkenyl; Co—Cyg alkynyl; or C3—Cig cycloalksrl, each
optionally substituted by one or more of C;-Cig alkoxy, Cs—Cio cycloalkyl, C;-Cyo
thioalkoxy, halogen(s), hydroxy, mercapto, carboxylic acid, CONR®R’, NRECOR?,
CO,R, nitrile or one or two aryl or heteroaryl groups; or
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tert-butyl 4-am no-2- (dinmethylamno)- 1-phenyl-
| Hi m dazol e- 5- car boxyl ate; nethyl N

wO-20y7an880N - phenyl - N, N- di net hyl guani di ne; Met hpCT/SE2006/001464
N- cyano- N - phenyl i m dot hi ocar bamat e; and 2- met hoxy-
1, 1-di et hyl et hyl 4-am no-2- (di nethyl am no) -
1- phenyl - 1Hi mi dazol e-5- c8Fboxyl ate. 41. Use of a
conpound according to claim40 in the process for the
manuf acture of a conpound as defined in any of clains

R feptaseta aryl or heteroaryl, each optionally substituted by one or more of Ci-Cyp alkyl,

Co—Cyo alkenyl, C,—Cig alkynyl, C3—Cjo cycloalkyl, C;-Cig alkoxy, Ci-Cyg thioalkoxy,
SO,R7, halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R’, NRECOR’,
CO,RY, nitrile or one or two aryl or heteroaryl groups, wherein any aryl or heteroaryl
group used in defining R! may be further substituted by one or more of halogen(s), C1-Cro
alkyl, C;-Cjp alkoxy or C;-Cy thioalkoxy, wherein said C;-Cio alkyl may be further
substituted by one or two ary! or heteroaryl groups;

R? represents NR’ RS;

R3 represents C;-Cyp alkoxy, optionally substituted by one or more of C;-Cjo thioalkoxy,
C3—Cyp cycloalkyl, keto, halogen(s), hydroxy, mercapto, carboxylic acid, CONR®R?,
NRECOR?®, CO;R!, nitrile or one or two aryl or heteroaryl groups; or

R3 represents C1—Cyg alkyl; Co—Cyp alkenyl; C,—Cy alkynyl; or C3—Cig cycloalkyl, each
optionally substituted by one or more of C;-Cp alkoxy, C;1-Cio thicalkoxy, C3—Cio
cycloalkyl, keto, halogen(s), hydroxy, mercapto, carboxylic acid, CONR®R’, NRECOR?,
CO,R™, nitrile or one or two aryl or heteroaryl groups; or

R? represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cy alkyl,
Co—Cyo alkenyl, C)—C1g alkynyl, C3~Cyg cycloalkyl, C;-Cyp alkoxy, C;-Cjo thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONRSR’, NRSCOR’, COZRIO,
nitrile or one or two aryl or heteroaryl groups; or

RS represents amino, optionally mono- or disubstituted with C;-Cyg alkyl, C2-Cyo alkenyl,
C,-Cyg alkynyl or Cs-Cyq cycloalkyl;

R represents C1—Cyp alkyl; Co—Cyg alkenyl; C,—Cyp alkynyl; C;-Cyp alkoxy; or C3—Cjo
cycloalkyl, each optionally substituted by one or more of C;-Cjo alkoxy, C3—Cig
cycloalkyl, C;-Cyo thioalkoxy, halogen(s), hydroxy, mercapto, keto, carboxylic acid,
CONR®R®, NR®COR’, CO,R'®, CORY, nitrile, SO,NR®R’, SO,R", NR¥SSOR’,
NR2C=ONR’ or one or two aryl or heteroaryl groups; or

R* represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cyp alkyl,
Cy-Cyo alkenyl, C>—Cig alkynyl, C3~Cyg cycloalkyl, C;-Cyp alkoxy, Ci-Cyo thicalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R’, NR®COR’, SO,NR®R?,
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NRESO,R?, CO,RY, SO,R’, nitrile or one or two aryl or heteroaryl groups, wherein any
aryl or heteroaryl group used in defining R* may be further substituted by one or more of
haiogen(s), C1-Cyp alkyl, C;-Cyp alkoxy or C;-Cj thioalkoxy, wherein said C;-Cio alkyl
may be further substituted by one or two aryl or heteroaryl groups;

R? represents C;—Cjo alkyl; Cx~Cio alkenyl; Co~Cyo alkynyl; or C3—Cyo cycloalkyl, each
optionally substituted by one or more of C;-Cyo alkoxy, C3—Cjo cycloalkyl, C1-Cio
thioalkoxy, halogen(s), hydroxy, mercapto, carboxylic acid, CONR®R?, NRkCOR9,
CO,R, nitrile or one or two aryl or heteroaryl groups; or

R represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cyo alkyl,
Cy—Cyg alkenyl, C,—Cyp alkynyl, C3—Cyp cycloalkyl, C;-Cig alkoxy, C;-Cj thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R’, NR¥COR?, CO,R°,
nitrile or one or two aryl or heteroaryl groups;

RS represents C1—Cyg alkyl; C;—Cyp alkenyl; Co—Cyp alkynyl; or C3—Cjp cycloalkyl, each
optionally substituted by one or more of C;~C;g alkoxy, C3—Cj cycloalkyl, C;-Cig
thioalkoxy, halogen(s), hydroxy, mercapto, carboxylic acid, CONR?R?, NRECOR?,
CO,R™, nitrile or one or two aryl or heteroaryl groups; or

R represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cjo alkyl,
C,—Cyg alkenyl, C;—C1¢ alkynyl, C5—Cyo cycloalkyl, C;-C;g alkoxy, C;-Cjp thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R’, NRECOR’, CO,R!,
nitrile or one or two aryl or heteroaryl groups;

or R® and RS together form a ring“consisting of from 3 to 7 atoms selected from C, N and
O, wherein said ring is optionally substituted by one or more of C;-Cjy alkyl, C2—Cio
alkenyl, C,—Cjp alkynyl, Cs—Cjg cycloalkyl, C;-Cyp alkoxy, C;-Cio thioalkoxy, halogen(s),
hydroxy, mercapto, nitro, keto, carboxylic acid, CONR®R?, CO,R!, nitrile or one or two
aryl or heteroaryl groups;

R’ each and independently represents C;-Cio alkyl;
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R® each and independently represents hydrogen, C1-Cyg alkyl, aryl or heteroaryl, wherein
said aryl or heteroaryl may optionally be further substituted by one or more of halogen(s),
Ci—Cm alkyl, C;-Cjp alkoxy or C;-Cjp thicalkoxy;

R’ each and independently represents hydrogen, C;-Cj alkyl, aryl or heteroaryl, wherein
said aryl or heteroaryl may optionally be further substituted by one or more of halogen(s),
C1-Cyop alkyl, C;-Cyp alkoxy or C;-C)p thioalkoxy;

R each and independently represents C;-Cp alkyl, optionally substituted by aryl or
heteroaryl, wherein said aryl or heteroaryl may optionally be further substituted by one or
more of halogen(s), C;-Cyp alkyl, C;-Cyp alkoxy or C;-Co thioalkoxy;

R! represents Ci-Cyg alkyl, aryl or heteroaryl, wherein said aryl or heteroaryl may
optionally be further substituted by one or more of halogen(s), C;-Cjo alkyl, C;-Cyo alkoxy
or C;1-Cyo thioélkoxy;

wherein each of alkyl, alkenyl, alkynyl and cycloalkyl may independently have one or
more carbon atom(s) substituted for O, N or S; wherein none of the O, Nor Sis in a

position adjacent to any 6ther O,NorS;

wherein each of alkyl, alkenyl, alkynyl, alkoxy and cycloalkyl may independently have

one or more carbon atom(s) substituted by fluoro;

as well as pharmaceutically and pharmacologically acceptable salts thereof,
optionally in combination with a GABAg receptor agonist, for the manufacture of a

medicament for the treatment of gastroesophageal reflux disease (GERD).

28. Use of a compound as defined in any one of claims 1 to 24 in combination with a

GABAGg receptor agonist, for the manufacture of a medicament for the treatment of

gastroesophageal reflux disease (GERD).
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29. Use of a compound as defined in any one of claims 1 to 24 or 27, optionaily in
combination with a GABAg receptor agonist, for the manufacture of a medicament for the

prevention of reflux.

30. Use of a compound as defined in any one of claims 1 to 24 or 27, optionally in
combination with a GABAg receptor agonist, for the manufacture of a medicamént for the

inhibition of transient lower esophageal sphincter relaxations (TLESRs).

31. Use of a compound as defined in any one of claims 1 to 24 or 27, optionally in
combination with a GABAg receptor agonist, for the manufacture of a medicament for the

treatment of a functional gastrointestinal disorder.

32. Use according to claim 31 wherein said functional gastrointestinal disorder is

functional dyspepsia.

33. Use ofa compound as defined in any one of claims I to 22 or 27, optionally in
combination with a GABAg receptor agonist, for the manufacture of a medicament for the
treatment of irritable bowel syndrome (IBS).

34. Use according to claim 33, wherein said IBS is constipation predominant IBS.
35. Use according to claim 33, wherein said IBS is diarrhea predominant IBS.

36. Use according to claim 33, wherein said IBS is alternating bowel movement

predominant IBS.

37. A method for the treatment of gastroesophageal reflux disease (GERD), whereby a
pharmaceutically and pharmacologically effective amount of a compound of formula (I) as
defined in any one of claims 1 to 24 or 27, optionally in combination with a GABAgp

receptor agonist, is administered to a subject in need of such treatment.
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38. A method for the treatment of a fimctional gastrointestinal disorder, whereby a
pharmaceutically and pharmacologically effective amount of a compound of formula (I) as
defined in any one of claims 1 to 24 or 27, optionally in combination with a GABAg

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

39. A method for the treatment of irritable bowel syndrome (IBS), whereby a
pharmaceutically and pharmacologically effective amount of a compound of formula (I) as
defined in any one of claims 1 to 24 or 27, optionally in combination with a GABAg

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

40. A compound selected from:

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

methyl N”’-cyano-N’-phenyl-N,N-dimethylguanidine;

Methyl N-cyano-N'-phenylimidothiocarbamate;

and

2-methoxy-1,1-dimethylethyl 4-amino-2-(dimethylamino)- 1-phenyl-1 A-imidazole- 5-

carboxylate.

41. Use of a compound according to claim 40 in the process for the manufacture of a

compound as defined in any of claims 1 to 24.



