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| M DAZOLE DERI VATI VES FOR THE TREATMENT OF
GASTRO NTESTI NAL DI SORDERS Fi el d of the invention The
wpnresans2nventi on rel ates to novel conpounds REYISEEN08/001462
positive allosteric GABAB receptor (GBR) nodul at or
effect, nethods for the preparation of said conpounds
and their use for the inhibition of transient |ower
esophageal sphincter relaxations, for the treatnent of
astroes%fha eal reflux disease, as well as for the
IMM%& RéV%ﬂLW@SiEQFaIFH@aER%TWéE& PHAFAYTROMNEE ST IR
Idd | e bowel syndrone (IBS). Background of the
Dlg’ldnl{/ﬁeﬁhgél)on The | ower esophageal sphincter (LES) is
prone to relaxing intermttently. As a consequence,

. fluid fromthe stomach can pass into the esophagus
——@;—IQE-MMFIG j 1. UeBchani cal barrier is tenporarily lost at
Thespfss{gfﬁ iniBRion 3EaRY Gﬂﬁo@?&&hﬁtﬁh&@ﬁaﬁ? £pspihelMo RD)'C GABAB

"“refl ux". Gastroesophageal” reflux di sease (Gt
recepibas (FBEY) npdelatdrefifect methods) fos theoprepazationrod|saitircasipounds and their

| sease...Current pharmacot hera i at reducpn
use 0y E g ot S s BT SEF Ghon e larRicier SisgBisr e ropiment
of gasteebatidgeal TdiRx Mietie, AERHIRN RitHealtamtknt 6f funstidias been
consi dered to depend on a hypotonic | ower esophagea

gasigpiRiepiEtad disondeeapd irritghie bowel sprdseme HBS-. g.  Hol | oway &
Dent (1990) Gastroenterol. CHn. N Amer. 19, pp.
517-535) has shown that nost reflux episodes occur

Badltgroung of thensveation | ower esophageal sphincter

rel axations (TLESR), i.,€. relaxations not.trjggered by
TGt Ghethipe RSl U dsnroBn B st Asra
conSeRfERe] £id iathle Ytdnsach @AdIBdss o BRtds@fHaguiMihdd tERBehanical
Consequent |y, there is a need for a therapy that
barfierde eaworariy Jostatduh imes, ax eESRharsinaftbrewetanpd te ey Taflex”.
reflux. GABAs-receptor agoni sts have been shown to
inhibit TLESR, which is disclosed in WD
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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98/ 11885 Al . GABAB receptor agoni sts GABA
(4-am nobut anoi c acid) is an endogenous
woew7as@esm tter in the central and peri pher aPCISE0D6801462
systens. Receptors for GABA have traditionally been
di vided into GABAA and GABA B receptor subtypes. GABAB
receptors belong to the suprfanily of Gprotein
‘coupl ed receptors (GPCRs). The nost studi ed GABAB
receptor agoni st bacl of en
A@ABaﬁﬁPmba&WvﬁSchlorophenyl)butan0|c aci d; dlsclosed

ul t t. t
GARA GBI RiHAE i o BBels APRL BRI if BEspgf and
per@gem] 1StV spsteme rRe@@pjbrl)s fext @&LBWhIIQEfB fmiadi'tﬁnaﬂ?i beeﬁ @fwc%bﬂﬁhllto
' h , t t treatnment of centra ‘
BB LS e BB SRS, CABAR oSBT o RRe SipREal of G-

tin Pl 9&RprA@malyt anoi ¢ acid derivatives having
mndf%fg?ent hetéag%ycllc substituents at the 3-carbon of

the butyl chain. EP 181833 Al discl oses substltuted

RS RES HLR VLET HTCR -,

acid)@liscloaéd MESH ah9(4d) iR RS AP HEPRLD YERR ISR d1DS A@Qiegonbes
whi ch are descri bed as potent BAB recept or agoni sts.

the ggq ¢f] ﬂl%ﬁﬁ%n(f&%ﬁﬁfr@@@%ﬁﬁfm@mypﬁh@@bﬁphﬁsphlam agyl fongse in

e s T T

Structure-activity relationshi ps of several phosphinic

P ARigRo B Padaiy 3724 b A BRTSE aeePrinouinaikec iy er s
diffé@nt BHdcy3Bd dubsbibRl iafihe 388k BbnadTahOBHSSHRRMIEPNSH §33 A1

GABAB receptor activities are described in Bioorg.
disqlpsgs Sliqﬁ@medl_%mnnopm%)wspamlcam B8y higlaffmitiee Itcevards

GABRARLAD: §YCHP 39 a%ge{;dd%?‘é%ty% qgg Med. Chem

rvous Syst 27-42.

amjﬁopnopylytﬁethﬂphsipﬁmlc:adi@,dmﬂlﬂt 410 detibe\B b8 CRIB Q% feceptor
hydr oxy- 2, 2- di_mret hyl pr opyl ) pheno

agOPIStSo%ﬂ*zgtg@) &ﬁ%lamspr{)md)rset hylphesphinjg acids and (3-
aminopropyl)phosphinic acids have been disclosed in WO 01/41743 Al and WO 01/42252

Al, respecti\}ely. Structure-activity relationships of several phosphinic acid analogues with
respect to their affinities to the GABAp 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. (19968), 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 GABA g receptors
2,6-Di-tert-butyl-4-(3-hydroxy-2,2-dimethylpropyl)phenol (CGP7930) and 3-(3,5-di-ter¢-
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 GABAjg Receptor
Activity, 8. Urwyler et al.; Molecular Pharmacol. (2001), 60, 963-971).



10

15

20

25

4- hydr oxyphenyl ) - 2, 2- di net hyl propanal (disclosed in US

5, 304, 685) have been described to exert positive
walbargrexsc nodul ati on of native and reconbi naRCTSABAR001462

receptor activity (Society for Neuroscience, 30th

Annual Meeting, New Oleans , La., Nov. 4-9, 2000:

Positive Allosteric Mdul aBi on of Native and

Reconbi nant GABAB Receptor Activity, S. Uwler et al;

Mol ecul ar Pharmacol . (2001), 60,

N, N96ByQFdontyN2NnBhglsalfayd fnjire-pymmeidingt 4 b amipe has heer descpyed to
riinidine-4,6-diainine. ha n _descriped to.exgrt
exerbﬁgsﬂwe\ﬁélogt?%@ﬁé&? 0%%‘3? g&’%ﬁa gee ‘Hé%x%’&“@l %ég}ép agology
Bl EutRAaT0TRe 0039 B222338) Exper i nent al
and%% raﬁgﬁ???§?9307’(£g33),9%%2-33%). For a recent
review on allosteric nodul ati on of GPCRs, see: Expert
in.. Ther. Patent :. 41 b
For { e R pTER O PRE P BERAr A EiR G 8% S Py ThDe Plens
(2069oussh-pfo4 he general fornmula (1) (1) wherein Rl
represents Cl- Cl10 alkyl; C - Cl10 alkenyl; C - C10
al kynyl; or C - ClCcycl oal kyl, each optionally
i tyted.: one or nore of Cl-Cl0 al koxy, C3- Cil
Om@%%@%%%<y ?m%%-C1O t hi oal koxy, SO3R7, halgggn(s),
Thelptetentiyyention cagboto camiporyd pttha gererraldorrard) NRSCORY,
CQ2R10 , nitrile or one or twe aryl or heteroaryl
groups; or RL represents aryR or heteroaryl, each
optionally substituted 004§or nore OFCl1-Cl al kyl,
C2- C10 al kenyl, C2- ClGal N C - ClCcycl oal kyl
Cl- C10 al koxy, C1-C10 thioa y, hal ogen(s), hydroxy,
mercapto, nitro, carboxypdg acig, CONRBR9, NR3COR9,
CO2R10, nitrile or one or 0 aryl or heteroaryl
groups, wherein any aryl or“heteroaryl group used in
defining RL may be further sufpstituted by one or nore
of hal ogen(s), G -C 1QCal kyl, Ci1-Cl10 al koxy or G -C 10

whérbinoal koxy, wherein said G -G 0 al kyl may.be further
substituted by one

ny

R! represents C;—Cio alkyl; Co—Cip alkenyl; C2~Cro alkynyl; or C3—Cyp cycloalkyl, each
optionaﬂy substituted by one or more of C;-Ciq alkoxy, C3—Cio cycloalkyl, C1-Cio
thioalkoxy, SO3R’, halogen(s), hydroxy, mercapto, carboxylic acid, CONR®*R’, NR®COR?,
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;-Cyp alkyl,
C,—Cig alkenyl, C;~C1o alkynyl, C3—Cjo cycloalkyl, Ci-Cio alkoxy, Ci-Cio thicalkoxy,
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), C;-Cyo alkyl, C1-Cro
alkoxy or C;-Co thioalkoxy, wherein said Cy-Cyo alkyl may be further substituted by one
or two aryl or heteroaryl groups;

R? represents C;—Cg alkyl, C1-Cs alkoxy or NRR; optionally substituted by one or more
of C;-Cyp alkoxy, C3~Cio cycloalkyl, Ci-Cio thioalkoxy, halogen(s), hydroxy, mercapto,
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or two aryl or heteroaryl groups; R2 represents Cl- C6
al kyl, G -C al koxy or NR5R6; optionally substituted by
woneo7ox3298r e of Ci-C o al koxy, C3-GCi O cycl oal kpCT/SER00GI001462

0 t hi oal koxy, hal ogen(s), hydroxy, mercapto, carboxylic
acid, CONR8RO NR8COR9, CO2R10, nitrile or one or two

aryl or heteroaryl groups;4R3 represents Cl-Cl10
al koxy, optionally substituted by one or nore of
Cl1- C10 t hi oal koxy, C3- C10 cycloalkyl ket o,

carbballiogeid( SPNRIRINGBECORE CEaRt onitmlaob glxeycpr i twrogEyl@r beteroaryl
CONR8BR9, NR8B8COR9, CO2R10, nitrile or one or two aryl

groupy; het eroaryl groups; Cl- Cl10 alkyl; C - Cl10 al kenyl;
C2- ClQal kynyl; or C3- Cl1 cycloal kyl, each opti onal |y

substituted by one or nore of Cl-Cl0 al kox¥ gula?k
R regresonts KoxGhp a@XY:@W@@BéW@&b&%wted R0 oTHRpIE gE kg o thicalkoxy,

C3_‘%€ﬁ¥é63]ﬂ(ylh eo%grrl@)g%g%ﬂ 'tn\QA% rtg’c@m?oar yl
NngmQP@OlzIFIO xﬁﬁgé ?pdtsxafcegm agyl pt heierohlsfﬂ groups;y| 8 ach

opti ona SUSI ut e one r
O ik S ey s E- G Ry gt Cor s SIS G oy
subs%utéa bap orfl df Poke 911090% Elﬁbﬁabﬁﬁ@iyﬂu&ﬁ& geolrs:)m cTIEEK Keto,

nitro, carboxylic acid 8COR9,
halo@m@mydmxy, mbdreapty, carbexylic 2cib CONR RSy NRe@@Roaﬁ@dR nitrile or
g &JPE elpresents am no, optionally nono- or -
one gt SYHEY! AP EOBE & 0 &l kyl, C-G 0 alkenyl,
R? %e@n@ad&mwete@darﬁ:seaem@pammg)ahwﬂmtedfby erp:w:ra&s&cme of 14 alkyl,
represents Cl- - Cl0 al %%( C%q@g’
Cz—gnol@}dmwl Ceﬂcl@abwaylkangm e}fd@bé Cocwi‘f  &yrCro ipaloxy,

1 0
BRIl i 5 0, 2 TR, B o O

nitrilabrage v sy atyy dr eetgrpanybgoaps; o ket o, carboxylic acid,
R3 CO\Rng NR8WCEP2m0nO or %sugstitute 4 With lC?l Cm%@%m alkenyl,

Cr-Cio alkynyl or C3-Cjy cycloalkyl;

Y represents
0 0O 4
£, ¥ Y
~pt ¥ ;or s /
N R ?‘:\\N R* N~ N
H “R®

RrR? represents C;—Cyo alkyl; Cp—C1o alkenyl; Co—Cyg alkynyl; C;-Cyp alkoxy; or C:—Cio
cycloalkyl, each optionally substituted by one or more of C;-Cyy alkoxy, C3~Cip
cycloalkyl, C;-Cyp thioalkoxy, 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;-Cyo alkyl,
C,—Cyo alkenyl, Co—Co alkynyl, C3—Cyo cycloalkyl, C;-Cyo alkoxy, Ci-Cyo thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R’, NRECOR?, CO,R'?,
SO3R’, nitrile or one or two aryl or heteroaryl groups, wherein said aryl or heteroaryl

group used in defining R* may be further substituted by one or more of halogen(s), Ci-Cio



10

15

20

25

30

NRBC=ONROOr one or two aryl or heteroaryl groups; or

wo 2366 B8Rgesents aryl or heteroaryl, each optl%/S'F)éO%/OOl%Z
subst@trut ed by one or nore of -Qo al kyl, C2-

al kenyl, C2-C 0 al kynyl, C3- C10 cycl oal kyl , Cl ao

al koxy, G -G 0 thioal koxy, hal ogen(s), hydroxy,

mercapto, nitro, carboxyli & acid, CONRSR9, NRSCOR9,

CO2R10, S@BR7, nitrile or one or tw aryl or

het eroaryl groups, wherein said aryl or heteroaryl
alkylyiCatfpro a&eldy blnCd élfoi thioa@om whateitbenid Gritherlkglrosy be fitthet

subsﬁé&% 3 P’hﬁ §<§I) Bﬁ?ergl noglalkgl Clcél CéO

al kyl may be further substituted by one or two aryl or
; heteroaryl groups; R5 represents hydrogen, Q Qo al kyl;
R represeqt hé(ﬂlf@éﬂylcl—@ma“@i Gi-eyratkenyl (C2e610 adim@ybyatpaa@mw

evcIFREP, SboRRGLYY BTl E‘gﬁ&*é%g B G- Al & o

cyclbﬂkydg@ﬂcso) tmdaymmmmgm(sp ammxy,amrbapny,laaﬂaoaymamd CONR®R®,
3 R8 , CO2R10, ile or one or two aryl
NRGOH Eép%lglfw 6 PbORRST TR A 5F BLERES! Eopbsior
r@@te%%wl or h@t%?d%rﬁpédcﬁ ?%ﬁdn)ﬂlyz %’tﬁ)%ﬁﬁﬁédtlﬁzdoﬂé)br %%; 8f C[1e falkyl,

Cl- C10 al ky ,
C,~Cp-attienyl, @yrﬂmalkkwl Cﬁclﬁm%k(ﬁqyclo@]k@}’, © - ClO thioalkoxy,

bato ) QYRS e R re PR e RIS R D RO R G Ry

nitriln@ ofE of W @Ylér Ieterbeylegromisy| groups; R6 repr esent s
hydr ogen, Cl1- Cl10 al kyl; C2-C 0 al kenyl; C2- G
al kynyl; or C3- Cl10 cycl oal kyl, each optionally

R® I%b&*a%ﬁst}%ﬁ%eﬁ%@@‘?o mqﬁn@{ @ngﬂgen]yl @z—@éoﬁe{(ﬂé;%&/ ot —01%10

cycl oal kyl, | oal koxy, “hHal‘og I oxy,
cycloglkylagech, optlamd?nkywbstmutatbyd PnCENRIRS{ ONRE CaIRExY, (C@eGiﬂoO

v, CE oL a2 e Bon SRR i i B,
NRE IO, COUR Edniayle GF ofd o&w@'a@l'orh@groaﬁ}l%r@ Keny| ~CG2- C10
¢ al kynyl C3- Cl10 cycloalkyl, G-CG 0 al -C 10

nememwlwr heteresgengash om«mﬂl(z ﬂybst%%l@pflo malkylocz—cm

alkeﬁglée Myﬁg ﬂﬁ%gﬁr%gar ooy g‘@ﬁém thioBfichky, 1i1cREn(s),

hydroxy, mercapto, nitro, carboxylic acid, CONR R9 NR8COR9 CO,R!, nitrile or one or
two aryl or heteroaryl groups;

or R and R® 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;-Cyg alkyl, C,—Cig
alkenyl, Co—Cjp alkynyl, C3—Cyp cycloalkyl, C1-Cjo alkoxy, Ci-Cig thioalkoxy, halogen(s),
hydroxy, mercapto, nitro, keto, carboxylic acid, CONR8R9, NRSCORQ, COZRIO, nitrile or
one or two aryl or heteroaryl groups;

R” each and independently represents C;-Cio alkyl;
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, C;1-Cyp alkoxy or C;-Cjo thioalkoxy;
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or R5 and R6 together forma ring consisting of from3

to 7 atons selected fromC, N and O wherein said ring
woo0aps™eal |y substituted by one or nore of CPETISE®D06/001462
al kyl, C2-G 0 alkenyl, C-G 0 alkynyl, C3-C O

cycl oal kyl, C1-C10 al koxy, C1-C 0 thioal koxy,

hal ogen(s), hydroxy, nercapfo, nitro, keto, carboxylic
~acid, CONRBR9, NRBCOR9, CO2R10, nitrile or one or two
aryl or heteroaryl groups; R7 each and independently
represents Cl- Q al kyl; R8 each and i ndependently

R RERGTRNPeALY BBt Baspgm G Gt Bt e tgroarst wherin

saidfy] ertetdryarPlembyusitioenlis bbaithtidudetidigd 69 en®br MBfef Halogen(s),
halo eéb G-Co alkyl, G -G alkoxy or Cl-C10
X

sorlleoxy1er Sme1h Hiealedrdent | y r epr esent s
hydrogen Cl-C10 al kyl, aryl or heteroaryl, wherein

sal d aryl or heteroaryl may optionally be furt her
R"saabis tindt intlepbnbigntiymepresentsut;eC pfalltyd| optjem(ls substuted By aryl or

K Cl-C10, al Cl-C10 th 0 h
hergiY]. e P rgrtaahindy enteasliabr priiep piop g by one or
mofeltF$hldoBhBY] CRYCIRENKY], QH-@]@E]RB)%%r)@pCW%ﬁBﬁk&yS aid aryl

or heteroaryl may optionally be further substituted by
one or nore of hal ogen(s) Cl-Cl10 al kyl, Cl1-Cl0 al koxy

1 V. p t C
R G L 80k APSRSR'380 5 Y e
optlmylhobxt fm)uhaxl slu}ostb:eteﬂ by tohe br motessfl Haldoest s, ayg alkkyl, @rcgo alkoxy
hghgglgys Cl-C10 al kyl, Ci-C1 al koxy or Cl-C
Or(s %l ‘wherei n each of al kyl , al kenyl al kynyl
and cycl oal kyl used in defining R1 and Rp may

i ndependent|y have one or nore carbon aton{(s)
wherglpsrarh of digylf alkerg), alkow! 81d aphiealiiyhused iredefining 8’ Emd\R3 R may

md egrﬁ%dtﬁ; h%.g@ ﬁﬁé <§rj ?ﬁ?%g}b%gﬁgt&l{;ﬂ su%r%%e;ﬁ ?cfr 0] gﬁﬂ QBN§ ]ééﬁgm none of

the @y, N @8$ kyih arpayitibf d@pemd e idy)othea\(8 NoO&€es;0r  nmor e car bon
aton(s) substituted by fluoro; with t he provi so that

R2 may only represent al koxy if Y represents NHSQ2 or
whi¥eli¥ach of alkyl, alkenyl, alkynyl, alkoxy and cycloalkyl may independently have

one or more carbon atom(s) substituted by fluoro;
with the proviso that R?> may only represent alkoxy if Y represents NHSO, or NHCS;

as well as pharmaceutically and pharmacologically acceptable salts thereof, and

enantiomers of the compound of formula (I) and salts thereof.

According to one embodiment of the present invention, R represents C;—C4 alkyl,

optionally substituted by one aryl or two heteroaryl groups.

According to another embodiment of the present invention, R! represents aryl, optionally
substituted by one or more of C;-Cyy alkyl, C2—Cyg alkenyl, C2—C; alkynyl, C3-Co
cycloalkyl, C-Cyo alkoxy, Ci-Cg thioalkoxy, SOsR’, halogen(s), hydroxy, mercapto, nitro,
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as wel | as pharmaceutically and pharmacol ogical ly
acceptabl e salts thereof, and enantioners of the
woanpgoussof fornmula (1) and salts thereof. AceorTSENY6/001462
to one enbodi nent of the present invention, Rl
represents Cl- C4 al kyl, optionally substituted by one
aryl or two heteroaryl groups. According to another
enbodinent of the present invention, Rl represents
yl, optionally sybstituted by one or nore of Cl-Cl0
Caf%ﬂXWF amé;zCOZﬁ?éR ﬁ;@Rg €0:RE1i0irHe kyonyel or t@8-arsCoOheteroaryl
cl oal kyl, Cl1-Qo al koxy, Cl1- ClClhloaIkoxy SABRY,
ﬁogen(s) hydr oxy, nercapto, nitro, carboxylic acid,
CONR8R9, NRB8COR9, CO2R10 , nitrile or one or two aryl
het ey oaryl groups. |In another enbodi nent of the
In 43P R HROINPER( dhF, DIFSEn By ORNRS rpResabs Uh s Eteg mery.
In yet another enbodi ment of the present invention, R2
represents Cl-C alkyl. In a further enbodi nent of t he
In yst eandlivr embodimenbef thikBresepimsetitrs RereiesentsdSyCy alkyl.
optionally substituted by one or nore O Cl-Cl
t bi oal koxy, C - Cl10 cycl oal kyl, keto, hal ogen(s),
In zi‘lﬁadhérmbddﬁﬁéh@ Bf the pEE@EROXYdnkion, et fé pres&hiRBRe aﬁé&%ﬁ@a%nauy

nitrile or one or two aryl or heteroar

Subgﬂbﬁﬁé?y ORA OBAGEI R C1etrdbioaseRy, 65-Cheyppakdnketo, halogen(S)

t e i
el BSOSO ECRI AT ) AR e

mytmym&mGMKmypmxeto hal ogen(s), hydroxy, nercapto,
carboxylic acid, CONRBR9, NRB8COR9, CO2R10, nitrile or
one or two aryl or heteroaryl groups. In a further

In R6HedémPBstimeht Jfie: Reene Hveh ¢ LoPti
T ot % PSR Mok PR Kol o S abtionally
subgitaied kY lepe or Bete AiarCy tlsae@ﬁs/om @nﬁ@lomycloﬁbyloketmdra@gem(s),

K | Kk
hyd@’iyb%pcf@ Q%M%erﬁ% agdhglpg\%ﬁgt{g% e ;(F%\ e%r OB two
1@&@@?9 CO2R10, nitrile, S(INRSRQ NRSS(IRQ,

NRSC—ONRQ or one or two aryl or heteroaryl groups,
wherein any aryl or heteroaryl group

In a further embodiment of the present invention, R* represents C;—C7 alkyl, C,—C5
alkenyl, Co—C5 alkynyl or Cs—C5 cycloalkyl, optionally substituted by one or more of Cj-
Cip alkoxy, C3—Cy cycloalkyl, C;-C;q thioalkoxy, halogen(s), hydroxy, mercapto,
carboxylic acid, CONR’R®, NRECOR?’, CO,R?, nitrile, SO,NR!R®, NR®SO,R’,
NR3C=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), C;-C; alkyl,

C1-Cio alkoxy or C;-Cyg thioalkoxy, wherein said C;-Cy alkyl may be further substituted
by one or two aryl or heteroaryl groups.

According to a further embodiment of the present invention, R* represents C;—Cy4 alkyl,
optionally substituted by one or two aryl or heteroaryl groups.

According to another embodiment of the present invention, R* represents C;—Cy alkyl,

substituted by one or two aryl or heteroaryl groups.
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used in defining R4 may be further substituted by one
or nore of hal ogen(s), Cl1-Cl1 al kyl, Cl1-Cl10 al koxy or
wGhe@@/08298 hi oal koxy, wherein said Cl-Cl0 al kyl pPO®SED®6/001462
further substituted by one or two aryl or heteroaryl
groups. According to a further enbodi nent of the
present invention, R4 repreSents Cl- C4 al kyl,
optionally substi t ut ed by one or two aryl or
heteroaryl groups. According to another enbodi nent of
In 3 Rather esfeadimen é el mcsenmvmélpn,ek erepg:sems ar§lorcheierbaryl,

on 3B} AR RS B UECSEN B0 b SR BT UBR LD, -
C10 ®phoetkel C5-CGi y}[kow, Chetle Hgedydxy, m&geﬁ?w Hyﬂro%b* bﬁl&fcﬁptb elﬁtro

| k
carﬁ?(v@lﬁf#ﬁr%@ |C<5%R~ k&pzﬁl&meﬂe af Ry, two aryl or heteroaryl

- C1Q hi oal koxy, hal ogen(s), hydroxy, mercapto,
n|tro, carboxylic acid, CONR8R9, NRB8COR9, CO2R10,
nitrile or one or two aryl or heteroaryl groups. In

t ot h L enb nt of .the ent inventign, RS
in Y p SR P BOGFRRE 4 5 Plostt et ShioaPREHE LG A A8
present'inventlon R5 represents nmethyl. In yet
anot her enbodi ment of the present invention, R6
In gnggbodinpent ofi the pagsktiinvention R uepthsentsendtiadi nent  of t he
present invention, R6 represents nethyl. According to
anot her enbodinent of the present invention, R5 and R6
In Yeo pmotberrenhgdmodms of thie pgeseft ifventiord) Rftroprescas! @ctag1f r om
C, Oand N In one enbodi nent of the present
invention, Y represents In another enbodi ment of the

In PREEETYMHAMEMH: bOthe pledeBPMOSAIBLR PR g&géﬂtﬁﬁe&l . anot her
enbodi nent of the present inventio Rl repfesents

aryl; R2 represents NR5R6; R3 represents Q - Qo al koxy;
According to another 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, Y represents

?{N j\R“

In another embodiment of the present invention, Y represents

According to another embodiment of the present invenfion,
R! represents aryl;

R? represents NR'R®;

R? represents C;-Cio alkoxy;

Y represents
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Y representsR4 represents Cl- Cl1O al kyl; optionally
substituted by one aryl; or R4 represents aryl or
wbebt@vosyl , each optionally substituted by oneCT/SE2006/001462
hal ogen; R5 represents hydrogen or Cl- ClQal kyl; R6

represents hydrogen or Cl1-C O al kyl; or R5 and R6
together forma ring consisting of from3 to 7 atons
selected fromC or N, wherein the alkyl used in
defining K4 may have one car bon atom substituted for
\\/ﬂccordl ng t@¢ yet anot herR* en‘qodl ment of the present
‘?\Nrﬁegtlo }gl prese,ntﬁa; |y R'R2 represents NR5R6; R3
Hepresents CN CARA koxy, W ré{Qresents R4 represents
Cl- Cl1 al kyl; opti onaIIy subst Ft uted by one aryl; or

R4 h [
S LRI P (R N
R* adpfasbnts @.@1 bERSEDERY, Sadly Q{tﬁﬁﬁ@ s@gﬂtu@ﬂ ?lokﬂ |h'alo?5n; RS and

& toget her forma ring consisting of fromb
R” sansessnts dydrogetprfGiokuolel; N, wherein the al kyl used in

%’%&‘!‘FEMQ%}’ %gfa{',é]a&e . carbon atom substituted for

M also relates to a conpound
or R%hmkﬂ%td)géthmfotm B trinl utblyshstﬂlg of from 3 to 7 atoms selected from C or N;

carb not hi oyl ] arni no }-

Wh%IJ ﬁ%@ Fﬂi‘;‘v”; Xef) n‘WY Eﬁerﬁn& &3%re atoga @&)ﬁ%@s@y‘lﬁa& @ ;
tert-butyl 4- {[(I Z) - (4-chl orophenyl) (pyrrolidin-
1-yl) net hyl ene] ami no}-2- (dinethylam no)- 1-phenyl -

Acaarlingritizet ghethersenchadiosntlothe present invention,

1 2 3-dnydro-1, 4-beri zodi oxi n-2-yl car bonom oyl
R )r%ﬁJesXm]éfaI% (d| menyl amhi o)

R? represents NR°R®;

R? represents C;-Cy alkoxy;

Y represents

O\\S//O s -
TTNRY /U\ /k
H R }im R* ?{‘ /

6
. )

R represents C;—Cyg alkyl; optionally substituted by one aryl; or

R* represents aryl or heteroaryl, each optionally substituted by one halogen;
R’ represents C;~Cy alkyl;

R represents hydrogen, C;—Ca alkyl;

or R and R® together form a ring consisting of from 5 to 6 atoms selected from C or N;

2

wherein the alkyl used in defining R* may have one carbon atom substituted for O.

The present invention aiso relates to a compound selected from

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

tert-butyl 4-{[(12)-(4-chlorophenyl)(pyrrolidin-1-yl)methylene]amino}-2-
(dimethylamino)-1-phenyl- 1 H-imidazole-5-carboxylate;

tert-butyl 4-[(2,3-dihydro-1,4-benzodioxin-2-ylcarbonothioyl)amino]-2-(dimethylamino)-
1-phenyl-1 A-imidazole-5-carboxylate; and
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1- phenyl - 1H i m dazol e- 5-carboxyl ate; andtert-bxxtyl
4-{[ 2-

wenayloxs et hanet hi oyl ] am no} - 2- (di net hyl ai ni NBLT/SE2006/001462
1- phenyl - | Hi m dazol e- 5-carboxyl ate. The conpounds of
formula (1) above are useful as positive allosteric
GABA B receptor nodul ators H5 wel|l as agonists. The
nol ecul ar wei ght of conpounds of forrmula (1) above is

nerally within the range of from 300 g/nol to 700
tertgl; ﬂ

uid B-{ [21(bsngylosy Jsthapeibioy Heming | tZh@imethdapineyd rphenyl- L H-
relates to any and all tautoneric forns
nm%#%@ﬂ%c%go cl)%‘%ds of forrmula (I). The general terns
used in the definition of formula (1) have the

follomnng anrn Cl1- C10 al kyl i s a _straight or
Thegomporads o] ﬂgabovewaww&ﬂraﬁ arﬁlqvet%loaf@n@%é&ﬁmeceptor
mmaha&ﬁask%ﬂagé@ﬁﬁh§ nethyl, ethyl, n-propyl, isopropyl,

butyl, isobutyl, secondary butyl tertiary but yI,
pentyl I sopentyl, hexyI or heptyl. The al kyl groups

TG A R 5 BB R S B i e ol o

fror8 B06 kinkdl k€ dod ot UCh a heteroatonr Exanpl es of such
groups are nethyl -ethyl ether, nethylethylam ne and
nmet hyl -t hi omet hyl . The al kyl group may form part of a

145 o000 PR Pk 1A Q07T fd AP s
of th¢ kerhpdusdsofSormilgldf). or br anched al kyl group, havi ng

froml to 4 carbon atons, for exanple nethyl, ethyl,

n- propyl, isopropyl, n-butyl, isobutyl, secondary
Thdigintlal 6@ bicariy thidehitichhs f@ﬂnkﬂé I?B%Rﬁe fmsw&@%@érﬁln gs:

one or nore heteroatons selected TromO N and S,

one or nore of the carbon atons may be substltuted for

Cl-ﬁlg(fzﬂl?ﬁ_i%?%tﬁa to?[ﬂan@%ﬁ 2{({%}1 hal\"rrcnh zl%o 1 carbon atoms, for

net hy

exampldiybthyh ie’dmjfEtrﬂptbpyl Ch@r@pylﬂ@bﬁy@ﬁsobﬁt@l Bydh Q?fbu@‘l QBfiary
of the alky p maybe substituted for a fluorine
butyl; B%WlGSQR%Ezl greré%lrﬂﬂhepté/ L dbstafial swupomap cenieinene o wers |

het&b&HRs sdidtdd@ord O, N 4 § 387098 e of Ble 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.

C1-C4 alkyl is 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, tertiary
butyl. The alkyl 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. Examples
of such groups are methyl-ethylether, methyl-ethylamine and methyl-thiomethyl. One or -
more of the hydrogen atoms of the alkyl group may be substituted for a fluorine atom.

Ca-Cyo 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
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exanpl e vinyl, isopropenyl and 1-butenyl. The al kenyl
groups nmay contain one or nore heteroatons sel ected
wonemo@Msand S, i.e. one or nore of the car boORCESB2®G6/001462
may besubstituted for such a heteroatom One or nore
of the hydrogen atons of the al kenyl group may be
substituted for a fluorine &om C2-Cl0 al kynyl is a
strai ght or branched al kynyl group, having 2 to 10
carbaon atons, for exanple ethynyl, 2-propynyl and
subgiifited fompeh ahptereatday (e qymaurp of thayrydrogematnms nétherallepylegroup
.ed fromO Nand S5 i.e. one or nore
nm%?é?ﬁ%ﬁ@%gggﬁggﬁéﬁguﬁ%%,be substituted for such a
het eroatom One or nore of the hydrogen atons of the

k | .group.nay pe substituted for a fluorine atom
CT@IQ é@@}gﬁ ao%ﬂp tof gfaﬁchegé yiegreyn, haviag 2 fy1 Bearborygoms, for
daRyRA G910 a]kﬁ?ﬁ,? i
exag?(l:l opent’%lnﬁ g?ﬁ%??}?%ﬁ&ét}%?ﬁﬁmbéé cyt ogfb%g% M%gorg?lggnggr fote
heterpatams seleesed fiineO,dy end8l ikey bngyoups of the daghos atumes way be
nor eterpatons selected fro ), N.and S, i.e. one o
s i %“ﬁ@aila‘i%ogf?%%%ﬁs‘xme Gt e SRR, s of e iRy Lgroup
ma bt eltsetuted fof W duering®s@. of the hydrogen atons of the

cycl oal kyl group may be substituted for a fluorine
atom Cl-C O al koxy is an al koxy group having 1 to 10

cg-g?{)ﬁggbxalg{y@iﬁ cylcRE amgl?ﬁmiﬁ% 384 D9 %% 005D ¥1§chg% BIaB f%ée!yl,

I SOPr opox I sopbut oxy, secondar

cyclabutyil anygloberttyixor cyplelxyk yThegxioxtkylonapalbe pé oosytugited) [The
artiall ur ated or

Th | koxy may be cycli c, y. unsat .
cy<lfRlig] GRORPTHAY BEPE T FIOT UTIGHBRY SBpoled BPBert a1 5. ienene or
moft! dENY cadiBdh NEMAFRYBE sGhstifled foRSudhh REDEMIBXTBnObr more of the

henoxy. Cl-C4 al koxy is an al koxy group having 1 to 4

hydsegep g#prag @friBe ccdnallek arayp anayeherrokstituted Fanayfjuoning popoxy,
n- but oxy, isopropoxy, isobutoxy, secondary butoxy,
tertiary butoxy. The al koxy may be cyclic, partially

Ci-Cnsakenyais el aloxy poap badhed to $0 eirbas atofhs PoP BRI methoxy,
cycl opent ox Cl-C O hioal koxy is a thioal koxy group
cthpgy o wavogwoz%rlwm&%@?bwwz ESeaAgArE butoxy, tertiary butoxy,

pentoxy, hexoxy or a heptoxy group. 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-C4 alkoxy is an alkoxy group having 1 to 4 carbon atoms, for example methoxy, ethoxy,
n-propoxy, n-butoxy, isopropoxy, isobutoxy, secondary butoxy, tertiary butoxy. The
alkoxy may be cyclic, partially unsaturated or unsaturated, such as in propenoxy or

cyclopentoxy.

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

thiobenzyloxy or thiophenoxy.
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t hi onet hoxy, thioethoxy, n-thiopropoxy, n-thiobutoxy,
t hi oi sopropoxy, thioisobutoxy, secondary thiobutoxy,
woend7iasst hi obut oxy, thi opentoxy, thiohexoxy ®CT/SE2006/001462
t hi ohept oxy group. The thioal koxy may be unsaturated,
such as in thiopropenoxy or aromatic, such as in
t hi obenzyl oxy or t hi ophenoxy2The term"aryl" is herein
defined as an aromatic ring having from6 to 14 carbon
atons including both single rings and polycyclic
The tsip o airyd sis hegihledined Ay Arompentiye h@ﬂngwgpiht@/m.m carbon atoms

. I e €S t ed artial |y unsatur.ated
imc PR S R B b PR P e ol T g s b
Polgsyddin riapoamtsiitratéd) gatially ngsaBrited ddsaqastb@n at ons,

i ncludi ng both single rings and pol ycyclic conpounds

in which one or several of the ring atons is either
ThO¥YH ERetefdhty"08 BBreR deHhe® AYSn a@ﬂﬁﬁ? Aa fl?&ﬁl?é‘y ko 14 carbon atoms,
_ thiophenyl "or im dazopyridine. Po yc%/c icrings are -
incllingrbwttesinglp aings ald polynysh¢ conapeaddom walrthiomt @dkeveral of the ring

Hal.ogen(s) as used herein is selecte rom chl ori ne,
atop) PR 458 iR GEoa e euaHe ke e tegbe pe
imidefoppedinb o clasrifstiry adtbled PaYERR @MUk sebanded

to a carbon atom Carbon atons are present adjacent to

the carbon atomto which the dival ent oxygen is
Haﬁ)%@tﬁ@das WOeRr L 6 ST cﬂlforiflé) ity Q)l‘c}mllﬁg\é? io%&ne.

| €ast” one asymmetric carbon atom they can exist In

several stereochem cal fornms. The present invention
i ncl udes,,t he.m xtur.e of (spnmers as well t he
Thy e kaioals ERAATEE Ao &IV OGS At Sarplaangid to a carbon
atofrll Cafbhh atod d€leRs@f etk Ghthe tHBIREDBM th WAL @BAlvalent oxygen
. isoners, enantioners, racemates and di astereoners.
isharésde applicable, the conpounds of formula (1) may be

used in neutral form e.g. as a carboxylic acid, or in
the formof a salt, preferably a pharmaceutically
Wiea dieptonipoandsaditfosudh (A hatd IastlbneasyRaietiSdadibn atom, they can
rrggni um _cal ci um_or rm%nesi um salt of the conpound at

exiflg Seyera figreoshpy e dermyst The Presrna inveytiay includestthe mixture of
isoRRIak el BlhLRERIduE] FHBOLEAEE The! (26RRE Rbention further includes

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

Where applicable, the compounds of formula () 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 (T) 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 GABAg receptor

agonist. It has also been shown that positive allosteric modulators acting at the GABAg
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nodul ators. A positive allosteric nodul ator of the
GABA B receptor is defined as a conpound whi ch nmakes
wOheo7@ABAB receptor nore sensitive to GABA andPGABR2(86/001462
receptor agonists by binding to the GABAB receptor
protein at a site different fromthat used by the
endogenous |igand. The positive allosteric GBR
nodul at or acts synergistically with an agoni st and
i ncreases potency and/or intrinsic efficacy of the
receA@AB Peasepr o agagistic sffect] Thesefsreatwupdyadnoishonma () gen be
Siti al]l osteric, nodul ators acting at the GABA
efféé?l %%spﬁgrorganaléalggal&se an agonistic effect. Therefore,
conmpounds of fornula (1) can be effective as full or
artial agonists. A further aspect_ of the invention is
A fyriaes persghel B¢ mveronds agempquns of ghe fomaula () foretsa iy theragy.a
consequence of the GABAB receptor beconi ng nore
sensitive to GABAB receptor agonists upon the
As adonseipsinca df the GHBAg mospttl hegominigastre semsitive do IGARA R reagptor
i ncreased inhibjtion _of transient. lo esophageal. . .. ..
2gog5F YRR dre B ER o8 1 2 PR el qNric e SNk FBRTLared;igbibition
of teSRAMEHer SSOpaRasePhinYter FMXRERIENESRN IR RIGABAL Sgonist is
directed to the use of a positive allosteric GABAB
obsp@@é&meqa@gm,éhmreﬁ@gwqmw@ 13 @irgoggdntglthe yse)of a positive allosteric

Ci . . . : . . .

A30L) A0SR AL O ) O, SR SEC iy

GABy toedptarragodistt foarisd meparhtivnesf aasaidwagenior sphinhibitn of transient
rel axations (TLESRs).. A ther - aspect of the

lower, G3oR ‘T‘%?ﬁpqp@(“ﬂ’?ér%@éuﬁ?s é‘i‘;@ég&)und of fornula (1),
optionally in conbination with a GABAB recept or

agoni st, for the manufacture of a nmedi canent for the
A fpriesramecber the invertitionys thstuse pf & cémpatndof fapabt (Do bptidnelly in

' [ | Sy At of .C.O fe f.or mdl |
oA B0, 5 st GO TR DYyt o e
preagoiohef reffu@r t he manufacture of a nedi canent for the

treatnment of gastroesophageal reflux disease (CGERD).

Ef f ecti ve managenent of regurgitation in infants woul d
S L e Mt AP KRE B L orm Rl for Bl offhnaty n
comslngtentwgith & G\B Ay receptor agonist, for the manufacture of a medicament for the

treatment of gastroesophageal reflux disease (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 (I), 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 (1), optionally in
combination with a GABAg receptor agonist, for the manufacture of a medicament for the

management of failure to thrive.
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managi ng failure to thrive, inter alia due to
excessive | oss of ingested nutrient. Thus, a further
wezpEa3®e the invention is the use of a conporaw/SEL006/001462

formula (1), optionally in combination with a GABAB

receptor agonist, for the manuf acture of a nedi canent

for the treat ment of lung di ldease. Anot her aspect of

the invention is the use of a conmpound of formula (1),
tionally in conbination with a GABAB receptor

a haspect of dre invrtiga Authasturie wroneunal Pamela(Df ertiopglly n
S
cor FRARTN o HAm Al o fiot fohl R HE AR R Shodfjonlohfor e
tregpienoorgiréyention cﬁmtii:matsttahmsmﬁth(—mlm&&ﬂhmae cept or
agoni st, for the manufacture of a nedi canent for the
treatnment or prevention of asthma, such as

A futhéribpdce beth8 tnRet R theusk wtatéeﬁlpame&tfoﬁﬁutt tl? oPttonally in

|nvent| on is the use of a conpound of formul

combmmmmmﬂy a |Gﬁléémtﬁcmtm‘ mmﬁt, tf¢>r the @aswfgcm@cﬁ ptchdlcament for the

fact d| canent for the
tre%r%eeg{ ?ﬁipﬁevenlﬁoxb H ofné:r P's or chronic
laryngitis. A further aspect of the present invention
I.s.a nmethod for the inhibition_of transient |ower

A LeBeasgeri ot G5 mreseRtdRvendp o mgthed for|thesmbb 1t1%fefrt@6§lel§ lower
esdﬂﬂagézﬁﬁ%dt&@émyyatﬁﬁgi(ﬁwlwqet&& Haﬁn&_feflﬁ&;{ ;y\éﬁd

anount of a compound of formula (I), optionalfy in
pharonebolegicilbneffdctine am@GaBABa cevppinsirofdgmmils (I), dpsionally in

mnis S I n. need ibitio

coffifefiat v § A DAY FRHEST prBi S AR s P BeRbofsuch
insigment i on of reflux, whereby a pharmaceutically and

phar macol ogi cal |y ef fecti ve amount of a conpound of

formula (1), optionally in conmbination with a GABA B

L o q
A e AR phrtich s PR T e Sy Bad BHER phBetiFE
philrmaeattlca]ﬂy alid phametdobggidatly effbﬁivteraaaﬁmedfﬁa @mpound of formula (I),
roeso eaI refl di sease (GERD), whereby

%%e }W%tha ARE ORI § @m%etqr%to a subject in

need of such preventmn.

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 (I), 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 a method for the treatment or prevention of

regurgitation in infants, whereby a pharmaceutically and pharmacologically effective
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amount of a conmpound of fornmula (1), optionally in

conbi nation with a GABAB receptor agonist, is
weadmrsered to a subject in need of such treaCmsEL006/001462

Anot her aspect of the present invention is a nethod

for the treatnent or prevention of regurgitation,

wher eby a pharmaceutical |y hd pharmacol ogi cal |y

ef fective amount of a conmpound of formula (1),

optionally in conbination with a GABA B receptor
amegdof & compasingd @hfarinytag(e dptianally sndsingunation withelGAB Apureteptor

oA R AP BRRE Bl b " ' 2

regurgitation in infants, whereby a pharmaceutically
.and pharnmacol ogi cally effectiveanpunt of a conmpound of .
Stily %ﬁ#@lﬁ%ﬁsmt of thetipvsmtps {8 4 metbeddnr ibe resment preyentapaginhibition
ot o e =
o Py ol Bl e bR O Bl il AR of o
conipourdh bf fommilks (B, omtoneldy noronthietibn edthraeGAB A reseptol ngomisty is

i.nhj bition of l.ung disease, wher a pharnmaceuti cal |
admffiteriip ASEdES R e ‘3}553337 e iﬁ%‘b‘ﬂ% Hipasg t%%aﬁ% y
intePlalih BE AU B dspitatioRRIfrQudditaved dasteieBABALI On Wi th a GABAB

receptor agonist, is admnistered to a subject in need
of such treatnent. The lung disease to be treated may

Sﬁﬂg{l] tﬁﬁ{hefa&jg@ct %? thq:liﬁv tﬁlc:n??soelaﬁ@%x?c? r%e frﬁ%%e&%#ﬁacgfﬁgﬂure to thrive,

astric ontents. er asp
wheraenphaomadesticallyent phahecolobialipefgene ahoatt of aichipeurtdot

thrive, whereby a_pharnmaceutjcally and o .
fonaﬁar(ﬁa%we}@lﬁwi qognbutafiap Fiithe: Gk BeireegpioR AgQIR§s oS Admiystered to a
subfef AUledd bf Juch @R4dRAAlI |y in combination with a GABA B

receptor agonist, is admnistered to a subject in need

of such treatnent. A further aspect of the invention

' . r. prevention of. asth
A o B8 L SRR BB BESTY 0Bl S Ve,
such hardfmeatlhicd abthinagwberphias pRaohegiicaly andehhesdcol@ically effective
amount of a conpound of fornmula (1), optionally in

ameue¥Bf maerpAtnfiof ForemuiBhBPiienelp dbporalfartiostwith & GABAR receptor
ago umiﬂécﬁﬂiﬁfs%gedtg a3ubid iff Ghed &F N6PHeMheftICh treatment. A

er aspect of tthe invention is a nethod for the
treatnment or prevention of laryngitis or

A further aspect of the invention is a method for the treatment or prevention of laryngitis or
chronic laryngitis, whereby a pharmaceutically and pharmacologically effective amount of

a compound of formula (I), optionally in combination with a GABAg receptor agonist, is

administered to a subject in need of such treatment.

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

administered to a subject suffering from said condition.
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chronic laryngitis, whereby a pharmaceutically and

phar macol ogi cal ly effective anmount of a conpound of
woOaoomo7aeogl ), optionally in conbination wth arPGMARBG/001462

receptor agonist, is admnistered to a subject in need

of such treatnent. A further enbodinment is the use of

a conpound of formula (1), Sétionally i n conbi nati on

with a GABAB receptor agonist, for the manufacture of

a medi canent for the treatnment of a functiona

A fyrshor embpdiensnt indhe we o6 p gempeyrdmf fornpida ropa@rpélmiﬁ edfmbihation
i j ' t . of
it DA R IR 0 e SRRl e g wsentof

funefohetdyspepstanunthendspect of tpduvahtiof i Dmethba fdrlte treatment of

optipnally.in_copbination with a GABA B receptor
 fungiinga] Gfsperisia, SURPRY 2 EXeRtVE AmguE pljeemperd & PrRls Mym

opt%gﬁlﬁr QREbIHaA8n Fith W EABALS5RAME ch{iﬁst,i S aglg%ét@@d Rfa @ibject

npound of formula (1), optionally 1n I nation
suffgiinhfram@agaRndidiorpt or agoni st, for the manufacture of
a nmedi canent for the treatnment of functional
dyspepsi a. Anot her aspect of the invention is a method

Fure@6ndl dgspepdataf@dto pdin bridistdnofda cetli el 8P Heappihdtehyn.an
effective anount of a conpound of formula ?I),

Disgrrfosiary Ve shamactnisehby Posrmohine witoapes abdueiptldiliness, carly

: | d . . . « .
satiE 7 BloSing (rona R RO BEAL, pRIAOUN AEkudil L EbYI Ceh e divided
mtadivecgmémstt centered in the upper abdonen. Disconfort

y-pe characteri.zed by or conbi ned w th uppe .

T abRR SR EEatie palfp Rty o s RECaPromRaet

Et | @lcediif alihi¥al rfl8V4n08 tSg Wdob A6y RARbasIH R PRIRS] RicGAN

be divided into two groups: 1- Those wth an )

i defiodenity| ellgendsophsesal dlypepisensitivity, shstredibilenabdyseotility)

AUl ot A pMIEEEL LA PSR (20,
gal I stones, visceral hypersensitivity, gastroduodena
Fu@ﬁgﬁﬁh%ﬁ%@ F%H: bﬁpﬁtéé%‘;pzﬁ%mﬁ%ngggﬁ%gfe%lﬁ’&gg Sls Se psia can
At REstADAERRS Srhi@LRRA AbPEe {sddBive FithAWhE Greceding 12 months of
1- Persistent or recurrent dyspepsia (pain or discomfort centered in the upper
abdomen) and
2- No evidence of orgam'c; disease (including at upper endoscopy) that is likely to
explain the symptoms and
3- No evidence that dyspepsia is exclusively relieved by defecation or associated with

the onset of a change in stool frequency or form.

Functional dyspepsia can be divided into subsets based on distinctive symptom patterns,
such as ulcer-like dyspepsia, dysmotility-like dyspepsia and unspecified (non-specific)
dyspepsia.

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

antidepressants.
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At | east 12 weeks, which need not be consecutive

wWithin the preceding 12 nonths of 1- Persistent or
woecsuvo7exes dyspepsi a (pain or disconfort centePet/SB2006/001462

t he upper abdonmen) and 2- No evidence of organic

di sease (including at upper endoscopy) that is likely

to explain the synptons and!B- No evidence that

dyspepsia is exclusively relieved by defecation or

associated with the onset of a change in stoo

frequency or form Functional dyspepsia can be divided

' sed on..distipctive s to trerns,
& SR SRR B, BPRRn0D sl bES G R PPE R e o,
optidysipepsiombanton néhact ARAd réoeptor sgatdtf fo€ }hediERERGIof a

ﬁprrently exi sting therapy of functional dyspepsiais
meqiggrant fordhstreatmgnt of peevaptaeidaitaiohewel syafrprie (H3S), such as

. . ) ,

conBif¥ipR BRUEHIRL 11 fiabtes PRAbnRATEN & SHSAHeh B oty ement
predomismtilBA. i s t he use of a conpound according to

formula (1), optionally in conbination with a GABAB

receptor agonist, for the manufacture of a medi canent
A fhler afiRect 6faBé MRBfitiodris BN foPthe Aeaticht bAkERnBONBY irritable

s¥ndrone | BS), such as constipation predom nant |BS,
bowl syndserge &Bé?axmthﬁ%lmaplasnmeu‘aq:qllerranéphﬁglab@lmucaﬁwmm

) v AV |

amRE P E‘gé}ﬁﬁgmh %ﬁforﬁluﬁ?{%&ﬁﬁoﬁﬁ?%%or%l{l&trb% Vln?:l ifra%trAllfAla%ﬂlegeptor

a net or the trea t or prevention o

agonswed adyintteontieto (al sBHect inmeeddfsuah plameaceut i cal |y and

phar macol ogi cal ly effective anmount of a conpound of
formula (1), optionally in conmbination with a GABA B

IBS BEHeRIDAROQBE § bhrohi fastHoRAIRE&S vifh PeSHPEREDtomE 118 B lude
of such treatment. IBS is herein defined as a chronic

configpeisiop ieslurantabdersinalpain anthéissoifort egenmmanisdbiyadtered bowel

Lhel j | . .nal pain_an .
w05 SR DASHE AL . R iy i
into 3 subgroups according to the predominant bowel pattern:

1- diarrhea predominant

2- constipation predominant

3- alternating bowel movements.

Abdominal pain or discomfort is the hallmark of IBS and is present in the three subgroups.
IBS symptoms have been categorized according to the Rome criteria and subsequently
modified to the Rome II criteria. This conformity in describing the symptoms of IBS has
helped to achieve consensus in designing and evaluating IBS clinical studies.
The Rome II diagnostic criteria are:

1- Presence of abdominal pain or discomfort for at least 12 weeks (not necessarily

consecutively) out of the preceding year

2- Two or more of the following symptoms:

a) Relief with defecation

b) Onset associated with change in stool frequency

c¢) Onset associated with change in stool consistency
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function, often with abdom nal bl oating and abdom na
distension. It is generally divided into 3 subgroups
weaeeewvods2eg to t he predom nant bowel pattern: 1PCT/SE2006/001462
di arr hea predom nant 2- consti pation predom nant 3-
al ternating bowel novenents. Abdom nal pain or
disconfort is the hallmark of8 IBS and is present in
the three subgroups. |IBS synptons have been
cat egori zed according to the Rone criteria and
A Subhee egpecit dfyhanpwénition as tho ushel Remepoluhd ecdotding t@. fotbhils (I),

onformty.in.descrihbi the s to f I BS has
oGS bR ST R B At BB 1 fog pmfacture of a
meNedneat forghd BBt Bt BRVer8lod AES disdfaersRRRE ad Anxiety. _
di agnostic criteria are: 1- Presence of abdom nal pain

or disconfort for at |least 12 weeks (not necessarily

i . out: of ' - 0
SIS Pkl | e A
digteders aticloss dnkieQn sékereby aqbhanedutidallh aahpbgaadologéallgleffective

f t sqociated with change in stoaol
SrRARLP R G G {HBA D BHOTERY DT ANFERT P 4 GABHe receptor
agofi8t, &f adifiORRAUNE sA56Q 18 hod JrQudtofdihént(! ), optionally

in conbination with a GABAB receptor agonist, for the
manuf acture of a nedi canent for the treatnent or

A REBEP AL RS IR 0h HEHE eSO B8 AN bl Ao LTS D,

aspec Invention I's a ne .
opoibngilyey eoinbmatiaf wiiNg GABAE eeestor stémbkt, aBr BB XlaBhifcture of a

ereby a pharmaceutically and pharnmacol ogi cal |y
méﬁl?a@an{ {s t@%ﬁ@ﬁ?@%@f BIC¥eHIOB A deRIesSi® nul a (1),
optionally in conbination with a GABAB recept or
agonist, is admnistered to a subject in need of such
A ffurdwt aspett ofAhd nvertion ins pettod gér thi ereatmeetndri ppevensort dixdepression,

Wit yoaf ph%nﬁé)c%g 1(%‘197 afli Sﬁa{n%lag ) éi(c)aﬂyoerf%é{iee egrlngﬁnt of a compound of
formula (I), optionally in combination with a GABAg feceptor agonist, is administered to a

subject in need of such treatment.

A further aspect of the invention is the use of a compound according to formula (I),
optionally in combination with a GABAg receptor agonist, for the manufacture of a
medicament for the treatment or prevention of dependency, such as alcohol or nicotine

dependency.

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
treatment.

For the purpose of this invention, the term “agonist  should be understood as including
full agonists as well as partial agonists, whereby a “partial agonist” should be understood
as a compound capable of partially, but not fully, activating GABAg receptors.
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optionally in conbination with a GABA B receptor

agoni st, for the manufacture of a nedi canent for the
woOnReeioTE298 or prevention of depression. A furt RET/SE2006/001462

aspect of the invention is a nmethod for the treatnent

or prevention of depression, whereby a

phar maceutical |y and phar maédl ogical ly effective

anmount of a conpound of fornula (1), optionally in

conmbination with a GABA B receptor agonist, is

adm nistered to a subject in need of such treatnent. A

o Yl IR B LD YRR i iRl i ceies
in acomtancawithi/isaf, [R. &, BBBAB.y, GCEpPerad@OR), Blackinai, L€ Dent, J,

facture of a_nedicanent for the treatnent or
1 995?%@4??% Lol effé’ﬁ@?ﬂﬂ’éﬁ%%“%r%g‘x%o’hl@éﬁ@qmﬁphﬁy é6%i ne
pp.dopgnglency. A further aspect of the invention is a
method for the treatnment or prevention of dependency,
such as acl ohol dependency, whereby a pharnmaceutically

and .phar macol.ogically_ effective anmount. of conpaqund
Eh I SRR A T R B T
esopleges ishice 8@anéchinicdl DaB i teSib6rEifl Tost A sedhhiRGt 1 n need

of such treatnent. For the purpose of this invention,

the term "agonist " should be understood as including -
T e e ko RARE (en BRI iy MO ER: B v
HearapedeheMot., $raotidal PY., BAGO; Dadgrbosils by reflae Hisvat] BlISABACE.

receptaors, The ing "TLESR', transient |ower
Gm%@%ﬁ%ﬁge§$F§p%¥§%%gr rel axations, is herein defined in

accordance with Mttal, R K, Holloway, R H

Penagi ni, R, Blackshaw, L. A, Dent, J., 1995; '
FUHFF@fﬁg Besvointesias] dispsdsnn gedl asdphitivoelalyspepsiaxeaniberiefined in
, t , - Th din .
scclfRdod il PIARRY T on e P PRopkaDA Setleh s e

Muelldrd.idsperpd €. FahaidnBEB@sADIegers anll Wafctione] MBI Flin. In:

barrier js_t oraril | ost at such tinmes.
Drossman SA, Tt aZZey?\fr}?Iﬁompso% WG, Whitehead WE, Coraziarri E, eds. Rome II:

Functional Gastrointestinal Disorders: Diagnosis, Pathophysiology and Treatment. 2 ed.
MecLean, VA: Degnon Associates, Inc.; 2000:351-432 and Drossman DA, Corazziari E,
Talley NJ, Thompson WG and Whitehead WE. Rome II: A multinational consensus
document on Functional Gastrointestinal Disorders. Gut 45(Suppl.2), IT1-I181.9-1-1999.

Irritable bowel syndrome (IBS) can be defined in a‘ccordance 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, Pathophysiology and Treatment. 2 ed. McLean, VA: Degnon Associates, Inc.
2000:351-432 and Drossman DA, Corazziari E, Talley NJ, Thompson WG and Whitehead
WE. Rome II: 4 multinational consensus document on Functional Gastrointestinal
Disorders. Gut 45(Suppl.2), I11-1181.9-1-1999.
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The wordi ng "GERD', gastroesophageal reflux disease,

is defined in accordance with van Heerwarden, MA.,
werroaro78299. P. M, 2000; Diagnosis of reflux di Se@ssE2006/001462

Bailliere's din. Gastroenterol. 14, pp. 759-774.

Functi onal gastrointestinal disorders, such as

functional dyspepsia, can béldefined in accordance

wi th Thonpson WG, Longstreth GF, Drossman DA, Heaton

KW Irvine EJ, Mieller-Lissner SA. C Functional Bowel
A ‘erabiogdrs’ aapriding e thednyanting mgsba aresmian a “fin.combmgdomior as a
e I . »rhonpson WG, Whitehead WE, Coraziarri
hgéapggtg(:&gglﬁemm i Functional Gastrointestinal

Di sorders: Diagnosis, Pathophysiology and Treatnent. 2

£ed. Lean,, VA: .Degnon soci ates, .Inc.; 2000:351-432
A %Oﬁa@%n@ﬁmﬁgﬁ RaUEn WEICITLY) AGOTRHGH9S Srows (D5
ancB(i) a WA 18 LD ARG tMFagoRRIEe gléeselﬁn@yﬁé mﬂ@bnleréﬁémﬁe RRERAKS

docunent on Functi onal strointestinal D sorders.

comBipgigyfilis 2pharmpgeuti¢al @omposition @BGein|(Pra doaipoendofifetmula (I) and

.S nme (1BS) can be defi.ned in accordance wt «
)RR BT el e A St R R e Sl chaypx
cothbiviativg” Es)a phdiebiediticdlic68P6itiAwhézeinf)aCdoinpdahd BOMehula (1) and
..Di sorders and Functional Abdom nal Pain. In: Drossman
(DB ABAR FREFPIRY a2OPEGASS BYYSYEIR Qi yniiveishy vibeingdn admixfurs.

E, eds. Ronme Il: Functional Gastrointestinal

Di sorders: Diagnosis, Pathophysiology and Treatnent. 2
A “&at. of peiteeombivgtonDisglefinedsssnainatieation wiergin 2) 8 0oRpdund3sT

an 0 n Corazziari. E, Talley NJ, Thonpson
forffih G RECHERGANAD R 0Lt A PRTLL] BRI hEbEaHL, Dne
exd@ilel BEN kIO okt CbinbRation®as b tOBieSdH Whdreld (5 Y @alpdund it

45( Suppl . 2% [11-1181.9-1 -1999. A "conbi nati on"
foraﬂ@iadﬂ i1} & GARRAS 160 agpnisieaye bresqnt senaratelssThe copipenents of

H H n . . n H - A K H t H n .
the T B it ey E ol 21 L, SRR, Pty o
sep@atately icosapanatedly of togetherul a (1); and (ii) a GABAB

receptor agoni st are present in one unit. One exanple
of a "fix conbination" is a pharmaceutical conposition

Th¥RMCDBsifive allds ARG P is\RIiMH & L dompdd which makes a receptor

more sensitive to receptor agonists by binding to the receptor protein at a site different

from that used by the endogenous ligand.
The term “therapy” and the term “treatment” also include ‘prophylaxis” and/or prevention
unless stated otherwise. The terms “therapeutic” and “therapeutically” should be construed

accordingly.

Pharmaceutical formulations

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

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
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(ii) a GABAB receptor agonist are present in

adm xture. Another exanple of a "fix conbination” is a
woheoasmsit i cal conposition wherein (i) a conpB8dmSEf06/001462
formula (1) and (ii) a GABAB receptor agonist; are

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

of parts comnbination” is deBined as a combination

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

B receptor agonist are present in nore than one unit.
rougef adpEpsratiopmay beidontesiplaied todhe datcdhmen imrthe prg oﬁfommlatlons

e T T LT NI

agobhisg, i€ Eompodeesl witlod phdmlaééﬂtlbaliyf arﬂqrhhﬁnmhigiclra}i}‘/ heeptabRearrier or
.be adm ni stered SI t.aneousl y, sequenti a y or
w508 R et i b S P 0k BRI of el

"positive allosteric nodulator” is defined as a
conpound whi ch nakes a receptor nore sensitive to
In the prgpexstiomgbeiabplarbgceptica ferpuiasionhin acecdpicerwifir the @vention,

g SO M b A B3 Rl AP o,

be &drs@latedak ﬂdﬁed \piﬂDﬂﬂMl Powdereingfe@lenR VRN Th&Bsel HcEi%Sose,
‘ st ated otherw se. The terns "therapeutic" and

sorbitplemapniteli staeh, pmylopeehig colliless dstivaivgs. gslebndirngpier suitable
f
gAY il 1 A D O B B s
Ste@ﬂBﬁ@lmemapﬂamte aqhmmsstaarﬁ(fumm’atemnd@blye&xglene By colonp@siithe
% in co Lnatlb?n wth a GABA
Pé’FOC Ej%pnm(s% %‘E’&RTF“‘E?S B0 {0t t he present
[ nvent| on suitably fornul ated into pharnaceuti cal
formul ations for oral adm nistration. Al so rectal,
Sof}; gplavmegansules manbe prepared Bithsapsules gontainiterampxeire why corpound
of FRRETE Sl 05 I S TN DA e it vepeal

oil,dpt, ooothbt snitable velitle Hat sofirpeliting caps@ORABIrd gé:l@tﬁﬁleapsules may
agoni st , |sf mJIat dvvlthapharrmceutlcall and
82 ERRBP Bt driyula €.cptiges lly ingembaatien with a GABAg receptor

agonist, in combination with solid powdered ingredients such as lactose, saccharose,

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

Dosage units for rectal administration may be prepared (i) in the form of suppositories
which contain the active substance(s) mixed with a neutral fat base; (ii) in the form of a
gelatine rectal capsule which contains a compound of formula (I), optionally in
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,
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adjuvant. The carrier may be in the formof a solid,

sem-solid or liquid diluent. In the preparation of
woneaed7/qpb@gmaceuti cal formul ati ons in accor danceCwsERo06/001462

the invention, the conpound of formula (1), optionally

in conbination with a GABAB receptor agonist, to be

formul ated is m xed with sot d, powder ed i ngredients

such as | actose, saccharose, sorbitol, mannitol,

starch, anyl opectin, cellulose derlvatlves gelatln
glygsroleproprigne glrel ape polyeifylens siyeol. Hlegiedd, suph lighidrpreparations

e r Jagent s su
maf b0 ELB L SoRRE B o iRy LSO N B8 BB fRuose
or dthemﬁndteaﬂwﬁéemsl Iyiqniklplrwamtighyfm Iora\lvaahﬁﬁnstr'ﬁt’l&n faxtlso ®ei S
ogcess nto granul es or_conpressed into
Pfeli’%ﬁ ‘&t@ BPY R b Eﬁ EopRtitied, WHB aspidable sodvept prer to
usecapsul es contalnlng a m xture of a conpound of fornmula
(1), optionally in conbination with a GABAB receptor
agoni st, with vegetable oil, fat, or other suitable

Solxt?ol?ls %?rg%efref%e):}esdoao#rpg]isk q‘g)ncrg > %Fl)ag%d 3SH Wgﬁt & I(<$;alcgr%pound of
fonmﬂ‘a iDneptioyalisnincoordbinasibh Gith\al @J&B&B CARBHBr heSEN]! Al

oni st, in conbination with solid powdered
Phﬁ@@é&?ﬂ@ﬁ@é@@ﬁ?@k wivenh dbgwesolutigar may alse co%t@m@tabmzmg

1ng1ré§féﬁistaﬁh/'or Befrat R RbRAERs aﬁ&’ %ﬁ&%g} int@ Wi 893% & form of
l'ul'ose derivatives or sage uni s or

mnm@@$a*VH@MSQWmeabrmeMmgﬂmhnmm&manamafamobapﬁ@aeﬂasmﬁqz
of su S|tor h co the active supstance(s
profras R B it MR S kel ot B rorRe B horeis o,

gel atine rectal capsul e which contains a conmpound of

formula (1), optionally in conbination with a GABAB

In qug aEsetoRt thgBissat IveRbio, arpszmm@dwftfmmﬂw dy @pamaélyom l,
conEE ot LR B 7 Y Bt Sl 0,

depaidingporethesayeriy oK the patient’t bmcﬁ@:ﬁmAleypftaﬂdaﬂyIHo@df @f tﬁél edfpounds
sui tabl e sol vent

or Q be econs uted jn
of ff’{ﬁ@ﬂu Q? Ontlb i(gﬁﬁdy right %if 8¢ SHecA{q B‘?’n’@eﬁt‘%ﬁr but
thisQiflldeBEHA dH Wokioad fa%ré‘%)fh et HERbESihMiskRfor, HeBeBland weight
sSyrups or suspensions, e.g. solutions or susgpensi ons,
of theprtightisrigelbasditipoemer ity fof fhematibmt’ s(dopdition.

Methods of preparation

The compounds according to formula (I) of the present invention, wherein Y= -NH-Z-R*
and wherein R}, R%, R® and R* are defined as above, Z is -SO;- or —C(S)-, may be
prepared by the following general method (Scheme 1; related literature: Tetrahedron
(1982), 38:1435-1441).

NH R&Z Ny

)% A

\ "

N\ R3 + Ré~7—x —— N\/%//( a3
2/ ot 2/ N\ 1

R™ R X = reactive functionality (e.g. C) R R
(I (1a)

Scheme 1

wherein aminoimidazoles (II) efficiently are converted into (Ia), using acyl chlorides

2

V sulfonylchlorides, isocyanates or other electrophiles (typically 1.5-2.5 equivalents) in
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optionally in conbination with a GABAB recept or

agoni st, and the renmai nder of the fornulation
woanwiesi9rg of sugar or sugar al cohols, and a RCXISE2086/001462

of ethanol, water,glycerol, propylene glycol and

pol yet hyl ene glycol. If desjred, such liquid

preparati ons may contain cofouring agents, flavouring

agents, saccharine and carboxynet hyl cellul ose or

ot.her thi ckening agents. Liquid, preparatiaons for ora
Or gAY RV ST %ﬁ&ﬁ T%E;Préh%keo dhpeaptioned pefonmed th Gierpresens of
polibli YRR dRogSpl BRaRTI (PO 8 2 S A G S AnbSRl
tempempbee tor E5Ereith agitatios ovartd thhaits. Filtretgpoafiibe whctioprmixhae over

[ ), tionally,in conblnati W.ith a receptor,. .
tnegybisorPhe RRSThexthineatln i bl Rirhbb ot wih AR Htion i
vachp8&edsttb dédired rodayts ak &is GaMcipiibus kals! | zi ng

i ngredi ents and/or buffering ingredients and are
di spensed into unit doses in the formof anpoul es or

vials. Sol §t¢i ons for parenteral adm nistration may

al so be prapar as a dry preparation to be

reconstyt d/With a suitable solvent extenporaneously

bef ore” uNe. Hh\%ne aspect of the present invention, a
wiegpeund of foRiuba dofnhouRRtabOR@ink Yo fPmGRAMTDI Fatd Rsent
~wth a GABAB receptor agonist, may be admnistered
inveritos rory bawprsparehitajozodelp émthiersyntbesis drscoddn Exgmples i Reie.

atient's condition. A typical daily dose of the
fOIIE)g%Sﬁéggesoga?doér'nul a (l) is from0O.1 to 100 ng per kg

body wei ght of the subject to be treated, but this .

wi || depend on various factors such as the_route of

The arneimaidazalesdH) aterpgensgret om Wigmepdiatesi(LDrg (Bak hyeipatingthe
. - ant ! gl .
T B g Ao S o ep o 2
litefatwneuT etr afeyrontLetth@ 906 e 819t 1 888\ M anasheftecfiie Chetie (1976),
107“%%5?5% and wherein Rl, R2, R3 and R4 are defined as
atg) €, )i s -SO - or -C(S)-, maybe prepared by the
fol | owi ng_general method (Scheme 1; rel atedH,

literatur®\ Tetrahedron (1942), 38:1435-144[). "
N—=N 4+ X g —— NN
R—N R )L_N
2 Nt
() X = halogen R R
(I
Scheme 2

Intermediate (III) is prepared by substitution of the thiomethoxy group in intermediate (IV)
by the R? group according to Scheme 3.

2

R
\>:N——:N
1

—5
>=N—E_-‘N _—
RL—N RN
(1

V) i

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.



nality (e.g. d) (Il) (la) Scheme 1 wherein
am noi m dazoles (I1) efficiently are converted into
wOhka)7/07898Nng acyl chlorides, sulfonyl chl ori desPCT/SE2006/001462
i socyanates or other electrophiles (typically 1.5-2.5
equi val ents) inorganic sol vepts such as THF or the
like. The reaction is perforned in the presence of
pol ymer - supported diisopropyl et hyl am ne (PS-DI PEA,
1.5-3 equi valgrg;s) at anbient tenpegature to 500C with
agi tati on over 4- hoyrs. Filtrati Qi -the reaction
m xture over the¢ nucl€ophilic an'go_nN exchange resin
| sol ute-NH2, elUution with THF and evaporation in vacuo
yiel ds the desired produgts as, oils or (horphous
solids. Wen Y , the con‘pounaes according to fornul a
An Gltdrm@lvetrbete 6 ef@hlediaRMED) iJ 108 tBRheheofinRpasdae (IV) with an alpha
anal ogously to the synthesis described in Exanpl es .
halq carbonyl gompeymdgnithegrerenenels twse slighas ptgesium carbonate providing
. i T ( . i .
e ) (RO heabm Bl B R AR L Mg B R Mt
alkeonah thioalkexywlérivativesak ghNa@MepNeQEDqmyvidesdnteounertate (II) via
.(Scheme 2; literature; Tetrahedron Lett. (1966),
ﬂuo}%ﬁégﬁ@%@ SFRERAS ARG Chenie (1976),
107:1413-1421) Schene 2 Internediate (+H+4$) is prepared
_by substitution of the thionmethoxy group )—&N———_—_I-N
in err\{mdi_ﬁte (1Y) by the R2 group_accgrdi/ng to Schene
. 3./hitefmedi at+e (1Y) Hs prépared by trealing_,
R‘a’[)'met hyl cyanodi t hi of ni ddcarbonate in et h‘zmﬁkai th 1-2
‘equi val ent of thexpridggry am ne and refl uxofor 3-5
hourgv)(see Schenme 4). The reaction mxture is all owed
to cool, evaporated in vacuo and then the degsired
conpounds are either collected by filtration directly

or subseqfient Ig after the|product has prisi pidt at ed
—N—=N
e —
N
k{rﬁ 2 g
— 0 — (I

Scheme 5
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out by the addition of water.Schenme 4 An. alternative
route to internediate (I1) is the treatnent of
wonvevoredsate (1V) with an al pha hal o carbonyl pPcoispouon/do1462
in the presence of abase such as potassi um carbonate
providing internmedi ate (V)._,Subsequent treatnent of
internmediate (V) with nucl hiles such as e.g. al koxy
or thioal koxy derivatives (e.g. NaOwe, NaOEt) provides
internediate (I1) via thiomethyl group substitution
and ring closure. X = halogen (1V) (V) Schene
] LES Exanple 1. Synthesis of tert-bxyl 4-
E@%@Wr or henyl ) car bonot hi oyl ] am no }- 2-
(di met hyl am no)- 1- phenyl- |IHimdazol e-5-carboxyl ate
Exﬁiﬂe _ 8 The I H i m dazol e-5-carboxylate (29 ng, 0.1
was dissolved in THF (700 nL) ina 1 m vial. 50
Syrms@fofmi PR 4-$ M@-&ﬁfo&@ﬂxeﬂjrlbciﬂ%ﬁ@t@iﬂyﬁbﬂﬁio@ (BmeByBmino)-1-
and subsequently 4-chl orobenzoyl chlorlde (31
Pheﬁ?d 1%@513%5703\7%3’]@%ed The reaction mixture was
stirred overnight at room genperature and then
filtered over an Isolute-Nd2 colum (200 ng) fwashi ng
through with THF (I nlL). TheEXYHF was evapora in
vacuo to yield the produd 0 ngy, 46% 1H (400
MHg, CDCt)d1039(s IHY 7.92 (d, 2H), 7 - 7.38
(m5 7128 -, 20 ‘- é?Z(s 6H), 1j18 (s,
N OIIQZ%Ml 02 (I\/H—|) . | Sub8equent | vy, nphepgyl -
| Beinm dazal boxyl at e ) .@nd Lawesspn's,
(ﬁx_sgol v dm?{ )%flgo/l/\

—Kea 0.Q4 gd ' \n—tebue
(eaghat £y

& \ @ \N\

Scheme 8
The 1H-imidazole-5-carboxylate (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 (ImL). The THF was evaporated in vacuo to
yield the product (20 mg, 46%; 'H NMR (400 MHz, CDCE) 6 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)™"). Subsequently, the phenyl-1H4- imidazole-5-carboxylate (0.043 mmol) and
Lawesson’s reagent (0.042 mmol) were dissolved in toluene (1.5 mL). The solution was
refluxed under Ny atmosphére for 12 h, and then the toluene was evaporated. The resulting
residue was dissolved in K;CO3(aq) (1 M, 5 mL) and extracted several times with diethyl
ether. The organic Iayers were pooled, dried over MgSQy, filtered and the solvent was
evaporated. The crude residue was purified by preparative chromatography with Kromasil
C8 10um 21.2x250 mm and 5->95% MeCH:NH;OAc as the eluent to give 95% of a
yellow solid product. Yield: 53%. 'H NMR (400 MHz, CDCB) 6 11.35(s, 1H),

7.82(s(broad), 2H), 7.45-7.21 (m,7), 2.66(s, SH), 1.17 (s, 9H). MS m/z 441.01(M+H)"
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refluxed under N2 at nosphere for 12 h, and then the
tol uene was evaporated. The resulting residue was
wdizesary®el i n K2CO3(aq) (1 M 5 nlL) and extracPem/SE2006/001462
several tines with diet hyI et her. The organic | ayers
wer e pool ed, dried over filtered and the
sol vent was evapor at ed. Th rude resi due was purified
by preparative chromatography with Kromasil C8 | Qum
21. 2x250 nm and 5->95% MeOELNH4QAc as the eluent to
give 95% of a yellow solid product. Yield: 53% 1H NWR
VHz, CDQ) d 11.35(s, IH, 7. 82(s(broad) 2H)
) (m7), 2.66(s, 5H, 1.17 (s, 9H).
Syntﬁésls ke Ayl 4E{){€i@ﬂ(@cﬂlor®}nm}ﬁﬁgylgolwﬁn ﬂgﬂﬁe@;yl&me]ammo} -2-

(dmetby éﬁé% é?’@‘%&# gﬁo%(?azg% %W)ﬁ%ﬁ: |n;10) _I - phenyl - |

Hi m dazol e- 5-car boxyl ate Schene 9 |odgnet hane (0. 26

1- phen | H m dazol e- 6 nmol ) and
pot ass umlcar bonate (71 ng, 0.52 mmo n DCM (5 nlL)
and acetfone ( 1 nL). The resultant m re was stirred
at roomgtenperature for 4 hours beforejthe reaction

had gohe t{6 coppl eti on, @ Oy vvag used
w t hout \w%/ﬁp thé)_ﬁfékj__,r r ol e (5
m) was §dded to e cru@e m xture andN{h ant

m xture ed at 'refll r 6 hours. ?hewreactlon was
cool ed“t“g renperat re/ washed wt t he

organi cs*we /i ed over MgSOH4, evaporéte
purified by ash col um chr omat ogr aphy ( DGM
met hanol) to give a sclhede® Yiel d: 29.4% 1H NWVR (400

NHz CII@ d 7.27-7 TH... 6 : ) i
Todeneihans 223 (nmlol% %as a@i%aéﬁo:ﬂvagel_‘%) a S%E%I? ’S&Ig’g%r%g{%tge’: 1 é)ﬁ)enyl 1H
mnéhz&@ ﬂ-ce?rﬁo)(yﬂﬁte @6 minol) anfi potaditm cvbondtz (A0dhg 1057 eigbHn
3: nt hesi s of tert but
DCM. @rﬁﬂqbar@. E(Cﬁ%ﬁ@{h M5 d"?s td’ﬂ’é%r% was stirred at room temperature

for 4 Ifl'blnglbg%¥é) Jch% ichifh ﬁ&fé’&n@t’ﬁ completion. The crude mixture was used
without work up in the next reaction. Pyrrolidine (5 ml) was added to the crude mixture
and the resultant mixture heated at reflux for 6 hours. The reaction was cooled to room
temperature, washed with water, the organics were dried over MgSO4, evaporated and
purified by flash column chromatography (DCM and methanol) to give a solid.

Yield: 29.4%. 'H NMR (400 MHz, CDCB) 8§ 7.27-7.18 (m, 7H), 6.99 (d, 2H), 3.82-3.64
(m, 2H), 3.19-3.02 (m, 2H), 2.51 (s, 6H) 1.98-1.75 (m, 4H), 1.17 (s, 9H). MS m/z 494.11

M+H)*

Example 3:
Synthesis of fert-butyl 4-amino-2-(dimethylamino)-1-phenyl-1H- imidazole-5-carboxylate

(used as imermediéte)
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(used as internedi ate) Schenme 10 K2CO33 (7.01 g, 50.75
mol ) was added to a stirred sol ution of
wOoYd7oyaro-i V; -di methyl-iV - phenyl guani di nerP{T/S88006/001462

42.29 mol) in DM (50 nmL). fert-Butyl bronoacetate

(9.90 g, 50.75 mmol ) was adgﬁd dropw se and the

m xture heated at 60C for 4 hours. The m xture 5 was

cool ed to roomtenperature before NaCH (4.23 g, 105.72

nzo in water (100 nmL) was added. After stirring at

omtenperature for 1 hour the resultant Ngum was

fromthe reacti on and dissol ved ijn* 2

chl oronet hane (100 jaB The organic |
d%dr

At h wat er {100 enl) ied TNazsO4), Nilfere d
rated to give a sollid that was recr¥stalized from
e acetate to give a white solld(ylg{d g,
524%. io 1HNI\/R(4OO MHz, CDC) d 7.40 - (m '
02 (s, 2H),Scper@10 (s, 6H), 1.22 (s, 9H). MS mz

t -N.N- -
Kz% cyano-i \fﬁ)ﬁﬁgﬁgﬁ%}sn%géﬁdﬁ?gg g?%gﬁ.g\tng;n(éﬁg Wano I.N-dimethyl-N

phénylgnmidie 47. e§ g 452°Bmhmir)smMr(ﬁ(D nhd (0-BOB1 hmur)oavm&e (9.90 g,

5038 el s Bt R e A o Beed # 6036 T Jows. The mixture
wa\%,géﬁﬂi eéergorhﬂerﬁé&aﬂ}e ko8 Na0{4 4399.19%072 nHi@lP ﬁ%%%ﬁ@l'()@ ML)

ated for 3 hours. The reaction was al

wagp eddel. Aberatirengasrem tempanaiuretfer t bewrthe rﬁgultﬁnégmmwaétdécanted

iroffibe SR A ssalrt i s BB omior Sl ForeRPBSED hdetas

wasi’ie!ddﬁﬂi watdt @lod n@%ﬁdﬂﬁemmﬁmﬁ ﬁMH;?;d aﬁ.‘ﬂ)@apdra?ec&ﬂ) g, a solid
thag WHeZE;g}%qzdngf@nggm ﬁ@éart% tcbgw%myp sohl\éS (y1€1§ 6. ’?O g, 5% A%).
IHM@E@%{ A iGhom) %‘4(’{2'7“2%%'&; ¥hguey di £8) 0%i/Y @B, 1.22 (s, om).

MS m/z 303.20 (M+H)*

Example 4:

Synthesis of methyl N-cyano-N ~phenylimidothiocarbamate (used as intermediate)

—s NH, —8
_S>=N—EN + © — @iu%N———:N

Scheme 12
Aniline (0.093 mol) was added to a solution of dimethylcyanodithioimidocarbonate (0.146
mo}) dissolved in 250 mL of ethanol (99.9%). The suspension was heated for 3 hours. The
reaction was allowed to reach room temperature and the resulting precipitate was removed
by filtration. The solid was washed with cooled ethanol and dried under vacuum to afford
the product. Yjeld: 78% |
"H NMR (400 MHz, CDC}) & 7.91 (s, 1H), 7.46-7.24 (m, SH), 2.47 (s, 3H)
MS m/z 192.05 (M+H)

Example 5:
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Met hyl N-cyano- N - phenyl i m dot hi ocar bamate (0.156 nol)

was added to a freshly nade sol ution of dinethylam ne
wOQo®/0t®980l ) in EtOH (600 ni). The resulting PCT/SE2006/001462

suspensi on was refluxed for 19 hours before evaporated

to dryness. The resulting o'b% was heated in ethyl

acetate to precipitate when“tool ed. The solid was

washed with cold ethyl acetate and dried under vacuum

to affored_the wanted product. Yield 55, 0% 1HN 400,
Syhests QEBRSVLAY TGO Dby Ndimeiny eppiding (650 pmimpdiate)

2.89 (s, 6H) M5 nfz 189.09 (MtH)+ The foll pw ng

compounds were synthesized in an anal ogeug nethod to

the abovedescyibed exanpl es; Exanpl e 6: - bwutyl—n

4-[(2, 3-di hyd o-LL_él___-_?e zodi pxi n- 2-yl car bagot hi oyl ) am n

0] -2- (@A muthylam no)-M-phehyd -1 T

-im dazy 5-carboxylate Yield: 45.1% 1HWR\\400 Mz,

CDAlj) 11.95 (s, IH),7.45-7.36 (M, 7.31- (m,

7.12-7.02 (nm), 6.95-6.79 (8#)emeB. 03 (qgq, IH), 4.92 (q,
Me Nzéra%%mgn%xﬁ%&%ﬁgg%b%ﬁt? 3@ 56 thof) bvds SadedHd 2 PEhifade
solvtidn &-ditnethyizinine/ (0! B ame} ini ExPH @00 nd)- Phe abutnghstspensioo)was
g P, e A Sl g i
ace}[&éi@o précifigaté Shert cSoledIThe dolftbwisSwasBEl witB cold eftsyl adtbte and dried

.19 (s, 9H). M5 m z 467.08 g,MFH) Anal ysis LC M5
unden ypgEstogaioresdhe wented ety YieldPePmass 8 probe

RS EIN ey s SR B e

MS m/z 189.09 (M+H)"

The following compounds were synthesized in an analogous method to the above-

described examples:

Example 6:
tert-butyl 4-[(2,3-dihydro-1,4-benzodioxin-2-ylcarbonothioyl)amino]-2-
(dimethylamino)-1-phenyl-1 H-imidazole-5-carboxylate

\ —
)

.
o§2§< s
SRS

o)
Yield: 45.1%. *H NMR (400 MHz, CDCB) & 11.95 (s, 1H),7.45-7.36 (m), 7.31-7.20 (m),

7.12-7.02 (m), 6.95-6.79 (m), 5.03 (g, 1H), 4.92 (g, 1H), 4.20-4.13 (m), 2.69 (s, 5H), 1.17

(s, 9H).
MS m/z 481.26 (M+H)".

Example 7:



o was perforned over an XterraTM M5 C8 3.5um 4.6 x30

mm colum, 8 in parallel. The flow of 15m/m n was
wepbiTio7ser the 8 columms to give a flow rate 8CT/SE2006/001462

1.9mM /mn. The 10- m nute chromat ography gradi ent was

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

NHAOQAc Mbbil e Phase B: 5% ACN + 95% 0, 010 M NH4QAc 5

10 min 0,0 min 0%A 8,0 min 100% A 9.0 min 100% A 9.1

] %0, NVR anal ysi s, wag perf d gt 400 :
rerp iy Ao Rt b ohctalog BBty e iying) g phenyk LB
imidht NS5k Ko PR receptor nodul ator in a functional in

vitro assay. The effect of GABA and bacl of en on

intracghl ular calciumrelease in CHO cells expressing
GABAB (1A ,2) receptor heterodinmer was studied in
nce or absence of thepositive allosteric

nodul r. dhe positive allosteric nodul ator according
t optide ipuenti on increased both the potency and the

ef fi cgcyH of BA. e potency of the conpounds i.e.
th bility of rrpounds to reduce the EC50 of
GAB s reveal ed=by the concentration required to
reduce GABA' s EC50 by 50 % These potencies were
Yied oI % ' ONNRE4pOMEHIG D@D G HeH (pIH)OER7IRI) (o, d0H)et.66 (S,

2115 dof otion TBe-651 s DD a8 ks BY ORIt o et a
CGP7930 increases the potency of GABA from EC50 of

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

LC-MS analysis was performed using a Micromass 8 probe MUX-LTC ESP+ system,
purity being determined by single wavelength (254nm) UV detection. Chromatography
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 columns 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,OAc

. Mobile Phase B: 5% ACN + 95% 0,010 M NH;0Ac

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

NMR analysis was performed at 400MHz.

Biological evaluation

Effects of the positive allosteric GABAg receptor modulator in a functional iz vitro assay.

The effect of GABA and baclofen on intracellular calcium release in CHO cells expressing

the GABABg(14,2) receptor heterodimer was studied in the presence or absence of the
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EXPERI MENTAL PROCEDURES Materials Nut mx F-12 (Ham

cell culture nedia, OPTI-MEM | reduced serum nedi um
woet@lo7bsi ne serum (FBS), penicillin/streptonmpCiriSE2006/001462

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

hydroxyethyl)-l-plpera2|nee anesul fonic acid

(buffer), 1M sol ution), Hank Bal anced Salt Sol ution

(HBSS) and zeoci n were fromLife technol ogies

ai sl ey tI and Pal yet hyl enei m ne, eni ci d
posé%(e IaB?SéWCaIH gy Baﬂtﬁm aloXierig mogialaiey a@wgng {Qff invention
was from Ml ecul ar
mcrg %g&%ﬁaﬁQA efgacz]%non 2,3-3H butyric acid
([3H] GABA) was from Amersham Pharmaci a Bi ot ech

U | a,, Swede f cell i
T AR PE TR | EARRER Dot e B B B Bty
GABRORR BN daihS coidbiiraidg rsaiiet anadutdGABRG BES by 50 %.

(Pronega) and pALTER-1 (Pronega), res ectlvel}t/) A GABA
ThesRPoteBIGHES STk énthe p@t@é@}hf@ész 5 C6W 792 (cap baaurehased from

o B0 5 B B PR Ao P

CGReX® ihéreasGathie pofpacy oSGABA HomECspeeatmiut 1 TR ] 30036 ECspa!
d to Gy using standard PCR net hodol ogy with the
aboﬁ?%ﬁé&% GGATCCATGGCATGCTGCCTGAGCGA- S ' (f or war d)
and 5' - GCGGECCG CTCAGAAGAGGCCGCCGTCCTT- 3" (reverse).
The Qf mut cDNA was |ligated into the BanmH andNot |
EXEBERBYEDT ABHR@GEDURESi t rogen) . The GABAB Rl a codi ng
sequence was anplified by PCR fronpCl - Neo- GABA BRl a
using the primers, 5'-GGATCCCCGGEGAGCCGEECCE- 3
Matdriwigvar d) and 5' - GGATCCCTTATAAAGCAAATGCACTCGA- 3!
(reversg& and _subcl oned intg the BanH site of

anhepllsmivre media Qf-YEMp brerhsed serumbmpgd iy Fetal
bov‘fx?ens%ﬁﬁﬁ VBB S)E BURARRY B pMBAIBTRtioh TP T o SHLBISABSES (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->Hibutyric acid ([3H] GABA) was from Amersham Pharmacia Biotech (Uppsala,

Sweden).

Generation of cell lines expressing the GABAp receptor

GABAgR1a and GABAgR?2 were cloned from human brain cDNA and subcloned into pCI-
Neo (Promega) and pALTER-1 (Promega), respectively. A GABAgR1a-Geygs fusion
protein expression vector was constructed using the pCI-Neo-GABAgR1a cDNA plasmid
and pLEC1-Gggis (Molecular Devices, CA). In order to make the Gygs pertussis toxin

insensitive, Cys356 was mutated to Gly using standard PCR methodology with the primers
5.GGATCCATGGCATGCTGCCTGAGCGA-3’ (forward) and 5'-GCGGCCG

CTCAGAAGAGGCCGCCGTCCTT-3' (reverse). The Gugismu: cDNA was ligated into the

BamHI and Notl sites of pcDNA3.0 (Invitrogen). The GABAg R1la coding sequence was
amplified by PCR from pCI-Neo-GABAgR1a using the primers, 5'-
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performed using the Altered Sites Mitagenesis kit

according to manufacturer's instruction (Pronega) with
woheo7foosd9ewi ng priner, 5' - GAATTCGCACCATGGCT TCCee B/SE200b/801462

optim sed GABABR2 was then restricted from pALTER-1

with Xho | + Kpn I and subcloned into the mammal i an

expressi on vector pcDNA3. 1(= })/Zeo (I'nvitrogen) to

produce the final construct pcDNA3. 1(-)/ Zeo- GABA BR2.

ool L el 0. el e
GGAWA%&QA@M%@Ad:TCGA@ Cred 00 l§11bcloneg into the BamHI

Streptonycin at 37 Cin a humdified -1 ncubat or.

site DlipcRNABI)-Ggfispurdet ached with 1 m\/l EDTA in PBS and 1
mllion cells were seeded in 100 nm petri dishes.

After 24 hours the culture nedia was replaced wth

o%trlt Qtﬂeﬁ&é&ﬁﬁ%@&eﬁﬁ"s séqulaﬁéeroﬂ GABAGRE:- iR Bt Enesw was

eneratlon of a cell line expressing the GABABR
per@ ipRthefdteegdotifarautagensis Rt acqgrchsg'rtodn@mﬁac(memstructmn

oD B ) PR B AL SRR A

opthfised @3 BALRP e thanfestiotd fidm JAETER! 1 withEhe I emﬁasleﬂdt 0
the transfection nediumfor 5 hours, which then wa
subglenschmEqitbainmalian FraTesteR TRRIOTHSEONAS- 1@@@@%@9&%} f@d)roduce

thefﬁﬂ?lﬁﬂ ygrogcm@ 149z g)a@,;,B%erl@re sel ection agents (300

cin and 400 m geneticin) were added.
Tmenty four days after transfectlon singl e cel

sorti - I I ow cydt tr.

For byt s LM ER ORN S Be b At P2
medias@pprhéhtedMth 169 TS, @BP MG Péhicillhean@AB 1B/ hiIESRPtodycin at

functional response was tested using the FLIPR assay

37°de sce higsiflifirs Hmhhat@tl Shrecalls mﬁ:rft fesachied withtl thivhEPTAnaPBS

nse s col l.ecte expand d an th subgcl aned b
and FRARGR Fall g BoaRE b pa SRR AT Rl FEn G e B Se Bedia
wadieghesd wie nmmﬁa QlduBatéchﬁ)r I‘TLHOBRnV@SO%ﬁﬁbMBr t he
present stu@&é For generation of _a stable cell |[ine

F oreg@aﬁréggn pigr esAlEmepmpTessu g GAB AsR b GHBA RN 2rheifserimer,
GABAgR1a plasmid DNA (4 pg) GABAgR2 plasmid DNA (4 pg) and lipofectamine (24

ul) were mixed in 5 ml OptiMEM and incubated for 45 minutes at room temperature. The
cells were exposed to the transfection mediuin 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 geneticinj 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

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

the present study.

For generation of a stable cell line expressing GABAgR1a-Gygis fusion protein and
GABAgR2, GABApRI1a-Gagismy: plasmid DNA (8 pg) GABAgR2 plasmid DNA (8 ng)
and lipofectamine (24 pl) were mixed in 5 ml OptiMEM and incubated for 45 minutes at
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GABABR2, GABA BRI a-G aqi 5nut plasm d DNA (8 ng) GABA

BR2 plasmd DNA (8 ng) and |ipofectamine (24 mM) were
woizp@dh782985 Ml Opti MEM and i ncubated for 45 nm RATSE2006/001462

atroomtenperature. The cells were exposed to the

transfection mediumfor 5 hgurs, which then was

replaced with culture nediu After forty-eight hours,

the cells were detached and seeded in 6 wel | pl ates

(2000 cel | d
roowslap@(é@m eﬁfllShW%gﬁ el 0 L%QB%% nﬁw@%éc}qc’ﬂrs which
thed %’é&e@g{c@a With Afite&e nfeddlay. SAﬁé‘r%ﬂtyielgmqmu% E}&J &g@ YeRMeBRhed

wer e [ected and transferred to a 24-wel
and/pedsr 116 vekdyates @80 eplls/eelb rad gx/v@rr@nwht@r@dnqdﬁmsmlemented

| as r r.gt
wic 8RR SRR o LD, A0 4 LAl HBESotonics
were@siérisiand thasfelreh®sa 244%11 phoediet he dhysgtiesell phaks were
response were col l ected and _subcl oned by seedin

seci) P o IkA @] S IEATOHSB 0 LT SAHE Y ST B SABAR
recégd?gr rﬁécﬁzﬂé% ﬁ%%%ﬂal? ?&g@ﬁg Vehe cldifes Baf E]ﬁiwe‘a%é high&¢ péﬂﬁresponse

response int I PR™was” used
wenemoilbﬂe@@bttlomﬁd@mee%gﬁlstroeﬂﬁeth -well Ghisg 10@#eshis/oell) and

DR RS TR BT CABAR R B by TR RER AR Dbl sl

res@insé ﬁimavﬁtﬁmbvaﬁ usedlif ierprésand dhelyf | uor escence i magi ng
pl ate reader (FLIPR) was performed as described by
Coward et al. Anal Bi ochem (1999) 270, 242-248, W|th

SRR 53 g A P B By i e
FL:IB?&I enented with 10% 100 Um penicillin and 100

t rept 250 400 g/ m
MEGRHBE R oh C ARG A PRBGRehr o e @%%Agﬁ% fe
ﬂu&@&eﬁ@é hﬁﬁﬁ%@leﬁ@ Qaa@ﬁl (F H%Bbe)slpéﬁbﬁn&?@%dcﬂﬂéd by Coward et al.

| ack- ysi ne coated pl ates

Anelséwbﬂn H1640) 29Br0 4265 Wi SomK)norhﬁcemltSuT@nﬁﬁ@@ip@ GHO cells

e REARERL B PR Sy Bl M TR M
106 vt FenicZlib afdvil 0o p@ﬂﬂeﬁeﬁompdnmom\g/mtmm amdM.a)D pI‘ngl

F- 12 (Ham f) was added. After incubation fo hour at
gengricin; i]{wgniy— hours prior to the experiment the cells (35, OOO 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 uM 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
pl of wash solution (2.5 mM probenecid and 20 mM Hepes in HBSS) followed by addition
of 150 pl of wash solution. The cells were then assayed in a fluorescence imaging plate
reader (Molecular Devices Corp., CA, USA). Test compounds were diluted to 50 uM
concentrations in HBSS containing 20 mM Hepes and 5% DMSO and added in a volume
of 50 pl. The fluorescence was sampled every second for 60 s (10 s before and 50 s after
the addition oftest compound) before GABA (50 pl 7.6 nM-150 uM) was added and

sampling continued every sixth second for additional 120 seconds.
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COX2 incubator, the dye-solution was aspirated and the
cells were washed 2 tines with 150 mM of wash sol ution
wQ20&7/0mg98 obeneci d and 20 nmM Hepes i n HBSS) f olCoweehobyol462
addition of 150 ml of wash solution. The cells were
then assayed in a fluor escgg e i magi ng pl ate reader
(Mol ecul ar Devi ces Corp., USA). Test conpounds
were diluted to 50 nM concentrations in HBSS
contai ning 20 nmM Hepes and 5% DMSO and added in a
GIPg ume of 50 ml. The fluorescence was sanpl ed every

B e i e e

(100%45@CH%M@&MEE@A@5@M@PE&@E@ ) ¢dﬁt&ﬁﬁng30 ez:m g/ul of
SIXth seco d for dd| |ona 120 s

phzap Peres el g %a%l% lngs AgscpBe4 SovBLIER 06% haine serum

albé‘%%ﬁﬁé&é%af}ﬁ&? QT ML s 5 e S At

Phaymatie iBiote¢dt) ép afidl folane bhH)quINorL dpaeific Yagliogi wadletbaied in
with 0.01% bovine serum5 albumn (fatty acid free),

the[pessRRaeIb 2 Op GHT 1 ED: SWCYBOIS'@WW@SW therpdetiquepfeF AR Arat

corlcBREARG b tlﬁ'ﬁ\%lmd 818l ﬂc-j; %Uygr a%fserﬁg %mhe re%ulred
n- speci i"C bin I'ng was eter mned the presence of

corizOmidtiGh B BAM herreatibn omns vwamirmtedrttyend didipn tolfi eceadtll washrbuffer

(soredeindaCh g SEce MorRenaCh SECT LeBHE whlt Moo nder
vadii thf@ilgh PEAGH m&nﬁ@tSAtg@arsyﬁB@ftfﬁférmﬁﬁG) {g 03'% PEI treated) using a
i ce-cold wash buffer io (500M Tri s-HCO ,

Mixa &6 Hmmr@kaﬁ@mlmmms) rigifdtefs were aﬁncd)fpr&ﬁd@n at 50°C then

filt

»DYGEH A0 U0 o B o et et s
detblanivestsng 4 Skt VistoersTHIUREMaH)c) sdindlldtidnt@ustemer e

dried for 30 mn at 500C, then a paraffin scintillant

pad was nelted onto the filters and the bound
cadadiastivity was determned using a 1450 M crobeta

Trilux (Wallac) scintillation counter. 15 Cal cul ati ons
GABA dose-response curves in the presence and absence of test compounds were

constructed using the 4-parameter logistic equation, Y=Ymax + ((Viin-Yamax)/ 1H(x/C)P), where
C=ECs and D=slope factor.

The potency of PAM in GTPYS assays was determined by plotting the log ECs¢ for GABA

against the log concentration of the positive allosteric modulator in the presence of which

the measurement was performed.

Generally, the potency of the compounds of formula (I) ranges from ECsos between 30 uM
and 0.001 uM. Examples of individual ECsq values:

Compound ECsg
| M)

tert-butyl 4-{[(12)-(4-chlorophenyl)(pyrrolidin-1- 2.38

yl)methylene]amino}-2-(dimethylamino)- 1-phenyl- 1 H-imidazole-
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GABA dose-response curves in the presence and absence
of test conpounds were constructed using the
wo-2peEmvasmBer | ogi stic equation, where C=EC50 aRdT/SE2006/001462
D=sl ope factor. 20 The potency of PAMin GIPgS assays
was determ ned by plotting the |og EC50 for GABA
agai nst the |l og concentratiofiof the positive
all osteric nodulator in the presence of which the

‘ s—performed. 25 Generally, the potency
ércag%y@ﬁ% %Iﬁlékzéf formila (1) ranges from

I \ I:)(dllpl es—of
SRR BRI ﬁ@gﬁogo%o%nd EC50 (mV) - bLfyl

qlqaﬁ(dnzmac(y&)animlajﬂa@imaa&wmmd)xlopheﬁ pt#- 2. 38
gﬂ*}d&% %I enl%(%&g;i n@% é di met hyl am no) - 1-phenyl - |I H
B CrapRle Cdxanpl e 2) tert-butyl

4-1(2, 3 di hydxo- 1, 4-benzodi oxXi n-2- 2727

I car bonot hi oyl )am noj - 2- (d| met hyl anmi no) - 1- phenyl -

44 paouads 15188 mherdel {catazeotad xlasts p) Effect of
corrpounds in I BS nodel (col orect al di stension)

Col orectal Distension (CRD) For CRD, a 3 cm

Cqoteyril Dyst@ony@iRiDpon wi th a connecting catheter (made

in-house) is inserted in the distal colon, 2 cmfrom
qu@lbés%%m%@y}?ap palaentwith heonaaeting cathefon grkdeginthouse) is

mée%t‘éfl wﬂl@ st ARERAL DESI fPork ﬁféfb% §f the b@?&?&% mg%ﬁ‘@ dign avglqléght

B, Sweden). The’ cat heter i s I'xed ase” or
1sqﬂ;uranema¢sthealp €Forane®, tibbots Smmdtnam ABYBwetlen n T8 0atBeter is fixed to

AB, Swede
L AL TR LTI R W T O N

Dﬁhﬁﬁcﬁ@f&B,GS\zveden) 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, Molndal, 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.

Responses to CRD are assessed by recording and quantitation of phasic changes in
intraballoon pressure during the distending pulses. Pressure oscillations during the isobaric
inflation of the intracolonic balloon reflect abdominal muscle contractions associated to the
distension procedure and, therefore, are considered a valid assessment of the visceromotor

response (VMR) associated to the presence of pain of visceral origin.
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rats are placed in Bollman cages and allowed to

recover fromsedation for at |east 15 min before
webteria7syst he experinments. During the CRD proceduwiSe2006/001462

the ball oons are connected to pressure transducers

(P-602, CFM k33, 100 nmmHg; Bgsonkhor st HirTec,

Veenendal , The Net herl ands).-“A custom zed bar ost at

(AstraZeneca, Ml ndal, Sweden) is used to control the-

ajr. inflatiaon and intraball oon pressure. A custom zed
'Dﬂ%ﬁ%ﬁggFm fﬂﬁgéw(PharnLab on-line 4.0.1) running on
Ti® sal1BO A ShuRGimI e garfr}‘ﬁe& N0 19) add BeeRPEAS 51?0? ec otd9gita1

perform-.data collection and storage. The distension
filang df dishgessdilter el By is heed ba sepstas tha centectibe irgitcddypressure

rat i ulse patterns on agn, anal out put channgel
oS s (N TP PSR Pt R il O pniigiee tn he
aidflost etwearthe pibdsurd fERraddr MBQ tiid\5roddare tinkducer Rth&Cenhance the
duration of 30 s_at mn intervals. Responses to CRD

: S m. / )
PrefSereagsaians dndyged by ahdeimdenl spriragtions afttag srgmabiin pdvitidns a band-

o051 L & i ng-the djstendin
st AR 4gnst Mz ARA LPRIDE B8 e i {Es U B0
cOingfC;llt%t_tSd)ﬁa&:VIareKPhdlnmth bifdiel ohi cis lnedd to fqnar[tg? ltkeqihﬁsic changes of the
om nal nus contracti ohs assoclated to the .
o308 Biveiior Pt dde PR Taicee LR gRB R AR tschbipefeprsguge signals
is ¢albilated $GABS BB berdtld Heligte MeSRRQHRERLe d’cﬁ?ﬁ%@lfér\{W)iuraﬁon of

associated to the presence of pain of visCera

the pilge (ps papcasws of thet VMR tardidstonsiony SVisenTieefobainigpulses analysis, the

' I t. 50, Hz and afterwards
o e 0L S e A B in R e el Bl rpcuce
byHhe bsrostatathiring isfeyian ahd défetion o thedallddand dbchig 8flginate from the
ressure changes fromthe sl ow varying pressure
mﬁ@ erated by the barostat. A resistance in the airflow
bet ween the pressure generator and the pressure
transducer further enhance the pressure variations
R4¢splduced by abdominal contractions of the animal. In

e OB PR i gk S o
ineasAl baudigef donsiktng dthardidtalioas bt 80 8-uddd. IThe ¥88Hots are

quantify the phasic changes of the balloon pressure
adgyigisigred at FHesepfdrta§e fané ¥ MR resporisaiRiy) CRP dommpared to the

vdRald 99 pressure signals
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is calculated for the 30 s period before the pul se
(baseline activity) and for the duration of the pulse
woaso7a7smasur e of the VMR to distension). WhenPCT/SE2006/001462
perform ng pul ses analysis, the first and | ast second
of each pul se are excl uded iénce they reflect artefact
signal s produced by the barostat during inflation and
defl ation of the balloon and do not originate fromthe
animal . Results The effect of the positive allosteric
Clagtiul ators is examined on the VMR to isobaric CRD in
rats. A paradi gmconsisting of 12 distensions at 80
ntnHg is used. The conmpounds are adm ni stered at a
1. Aosepafndlfttice gdermfinnklp @nd VMR responses to CRD
conpared to the vehicle control.Clainms 1. A conpound
of the general formula (1) (I'Y wherein Rl represents
Cl- Cl10 alkyl; C2- C10 alkenyl; C - C10 al kynyl; or
C3- Cl cycloal kyl, each 'OptNond¥ly substituted by one
or nore of Cl1-Cl al koxy, C3-)6=(0 cycloal kyl, G -C 10
t hi oal koxy, SO3R7, hal oge ), dr oxy, nercapto,
carboxylic acid, CONRSR9, BCOR9, CO R10 , nitrile or
one or two aryl or heteroaryl groups; or Rl represents
aryl or heteroaryl, each optigpally substituted by one
or nore of Cl-Cl10 alkyl, C - Cl10 al kenyl, C-C O
where@ynyl , C3-Ci 0 cycloal kyl, G -Qo alkoxy, G-G 0
t hi oal koxy, hal ogen(s), hydroxy, nercapto, nitro,
carboxylic acid, CONR8BRO NRSCOR9, CO2R10 , nitrile or .
R'aegressnistGve Car ajkylot:-ad dkewhyl-Grolisayl; wh st n curigalisfygach

or het eroar roup used.| efy nj fdrgher
R g e e S A e s
thightkyty, SO 1Y halokexy), BydrGily, Gheraptd)icadbkylicyacidyONRR’ SHRICOR’,
a-¢G 0 alkyl nmay be further substituted by one
CO3R™, nitrile 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,
Cz-—clo alkenyl, Cz—Clo a]kynyl, C3——C10 Cycloalkyl, Cl-Cm a]koxy, Cl-Clo thioa]koxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R’, NR®COR’, 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), Ci-Cig alkyl, Ci-Cio
alkoxy or C;-C;o thioalkoxy, wherein said C;-Cjo alkyl may be further substituted by one
or two aryl or heteroaryl groups;

R? represents C1—Cs alkyl, C;-Cs alkoxy or NR°RS; optionally substituted by one or more
of C;-Cyo alkoxy, C3—Cyo cycloalkyl, Ci-Cyo thioalkoxy, halogen(s), hydroxy, mercapto,
carboxylic acid, CONRSRg, NRSCORg, COZRIO, pitrile or one or two aryl or heteroaryl
groups;

R3 represents C;-Cyp alkoxy, optionally substituted by one or more of C;-Cy 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;
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or two aryl or heteroaryl groups; R2 represents CG-C 6

al kyl, G -C al koxy OrNR5R6; optionally substituted by
woneo7ox329er e of Ci -C o al koxy, C3-C 0 cycl oal Rgir/SE2006/001462

Cl1- C10 t hi oal koxy, hal ogen(s), hydroxy, nercapto,

carboxylic acid, CONRBR9, NRSCOR9, CO2R10, nitrile or

one or two aryl or heteroaryl groups; R3 represents

C - Qo al koxy, optionally substituted by one or nore of

.-G 0 thi Kk -C10 I |, ket o, .
it Sl o AR o o AT Q2R B Giph optonaty
sutfsERRARS: onbI33 et ELC ox§l Cf-ChShiRAIKeRE QLCLy & chaNdl, keto,
or hetéroaryl groups; Cl-C "0 al Il< | ;. €2-CG 0 al kenyl;
halogen (bR S Ieroap GborsTio cgige CORRERT: NEGORS S8 aitghe or
bst it ut f G-G | koxy, C-C 10
ong W 4 BB G R Rar y1 , eto,
ngégﬂ%gg (agaN gghdemmyl, eﬁgzrl gﬁpﬁla]éy m_ﬂals@mmﬁlﬁyoommir chore of Cl-lclo alkyl,
Cog B dar o BRI o stoelih EGe e Lok hiditkony,
| : ' b &
hald S OB by, %&F{bpgog@iuch%&*gg %1, LONERONRICOR!, COLE,

enyl, C - Cl10 al kynyl
nitGlbQ@r ot oatwoydryl @he@loaylkarsyps; @1- CLQt hi oal koxy,

shal ogen(s hydr o ner capt nitro arboxyl i [
R CORRERS oo BPR P omeRe0 OF R Bt MG TG K, B e
C,QT;, ARk eyl eaCy!C gepliaskylor R3 represents am no,
optional |y mono-  or disubstituted with G-C 10 al kyl
C-CG 0 alkenyl, C2-C QGal kynyl or C3-G 0 cycloal kyl; Y
nts R4 represents C|-C 0 alkyl; C-CG 0
Yge]ﬁgerg%@ ; C-CG Qalkynyl; G -G alkoxy; or C3-G O
cY)dal kyl , each opti onallyaéubg,titut ed by one or nore
£5350 0 akkofly, C3:G cRéal kyl, G-d 0
thi odt koxy, “hatogeh(s), roxy, mercapto, keto,
car boxylic acl'd,  CONRBR9, NR8COR®’.CO2R10 , COR10 |,
nitrile, SO2NR8R9, SCRPR11 , NR8SGRPRI, NRBC=ONROOr one
or two aryl or heteroaryl groups; or

RrR* represents C;—Cyp alkyl; Co—Cyg alkenyl; C,—Cig alkynyl; Ci-Cyo alkoxy; or C3—Cio
cycloalkyl, each optionally substituted by one or more of C;-Ci alkoxy, C3~Cio
cycloalkyl, C;-Cj thioalkoxy, halogen(s), hydroxy, mercapto, keto, carboxylic acid,
CONR®R®, NR®COR®, CO;R'?, COR, nitrile, SONR*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 C;-Cyp alkyl,
Cy—Cyp alkenyl, C,—Cig alkynyl, C3~Cio cycloalkyl, C;-Cg alkoxy, Ci-Cig thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR’R’, NR®COR’, COR"?,
SO3R’, nitrile or one or two aryl or heteroaryl groups, wherein said aryl or heteroaryl
group used in defining R may be further substituted by one or more of halogen(s), Ci-Cio
alkyl, C;-Cjg alkoxy or C;-Cjg thioalkoxy, wherein said C;-Cig alkyl may be further
substituted by one or two aryl or heteroaryl groups;

R’ represents hydrogen, C;—Cjo alkyl; Co~Cip alkenyl; C;—Cyp alkynyl; or C3—Cio
cycloalkyl, each optionally substituted by one or more of C;-Cig alkoxy, Cs—Cio
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R4 represents aryl or heteroaryl, each optionally

substituted by one or nore O Cl-Cl0 al kyl, C2- Ci10
weal2b@vys298 C2- C10 al kynyl, C3- Cl10 cycl oal kyl , PCr/s€26/001462

al koxy, G -G 0 thioal koxy, halogen(s), hydroxy,

mercapto, nitro, carboxylic,acid, CONR8R9, NR8COR9,

CO2R10 , SABR7, nitrile or % e or two aryl or

het er oaryl groups, mhereln said aryl or heteroaryl
cxelpgilgheichioferakar. R gt Bon: mergoly RPoSE e,
NR%&RbXC@ZR“Cht@e%ﬂoﬁb efslkv!fcpa&yl ot MR Gip; G - Qo al ky!

e further substituted bé one or two ary

R® tﬂ@mcrdaatyl ogretupyl, REhrapbipea by bstﬁgtgqi b)g 8P orgnol@ 'of &1-Cro alkyl,

Cr Ry Psaplone-CoR b o 7 el 1 Ol ko) G Bodkony

hal@éen@) m@ﬂykmxmapt@meo &h@btﬁdyhahmll COERSK?J,@R RIORS) ROxB/C,
- hal ogen(s), hydroxy, nercapto, carboxylic acid,
nitrERGIOCT tRIRGEARY hetexsp ¥l 60Ut ri | e or one or two aryl
or heteroaryl groups; R5 represents aryl or
het eroaryl, each optionally substituted by one or nore
R Gfestat€h@ioer, Ci-Cro alkyL Al kS myalkeng; szﬂmmwyﬂy pr C£Cio

| oal k Cl- C .k Cl-C1
cya e oy B e e PECT RISt o
cyéi@ﬂ%& F@p-Cl}mey,@%@éﬂs) Ry ddoky, Bnétap®s) @ atbox §iwackd, )GONRSR
er oaIByI roups; ;Er esents hydr ogen, Cl- C10
NRaCQR Wémﬂr tW@ atyl oy beterP#yhgouPHr C3-Ci O

AL O PO B o

aﬂ(ﬁiﬂ}’lg@i—%{l %k}gfﬁl Ogenf s)cloatkytl axyip alkexyc, &htGyo tiaalbosyy hilegen(s),
e B B 00| CRREL L 0508 S e

twh ey bR %@, optionally substituted by C1-Cl10
alkyl, C- C1 kenyl, C- ClO alkynyl, C- Go
cycloalkyl, G-G 0 al koxy, G - Qo t hi oaI koxy,

or R RRaRS S el YR THESAR! it 807 SRR G oREE N and

e or one or

‘o avheheh Sf@aRY is OB, substitReB by otk R ﬁoie&g‘iéll r@l@ aﬂ@t o

ring conS|st|ng of from3 to_ 7 at 8 gld (.‘I
alkgayd, Co—Cio alkynyl, C3—Cyo cycloalkyl, Ci-Cyo a oxy, -Cyg thioa oxy logen(s),

hydroxy, mercapto, nitro, keto, carboxylic acid, CONR®R’, NRECOR?, CO,R'?, nitrile or
one or two aryl or heteroaryl groups;

R’ each and independently represents C;-Cio alkyl;

R® cach 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),
CI-Cm alkyl, Cl-Cm a]koxy or C1—C1o thioalkoxy;

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),
C1-Cip alkyl, C1-Cyp alkoxy or C1-Cio thioalkoxy;
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O wherein said ring is optionally substituted by one

or nore of G-GCo alkyl, C2-C 0 alkenyl, C-C O
weal2bymgs298 C3- C10 cycloal kyl, C-C 0 al koxy, @cTisSB2006/001462

t hi oal koxy, hal ogen(s), hydroxy, nercapto, nitro,

ket o, carboxylic acid, CON , NR8COR9, CC2R10 ,

nitrile or one or two aryl Or heteroaryl groups; R7

each and i ndependent |y represents Cl1-C O al kyl; R8

"SqaaE [an | ne%g nt &gg}grtpééfsy(? 19& Zlfyi,l oA:)t& gegllg'%gpst}tu ed Qy axgrl or
hetB8LST, YdeYdin gcﬁ& aﬁiﬂ)Bf Hé’c@tlobﬁyl ey Bg;i%ﬁgf’ bs tﬂiﬁﬁielr E&Hsﬁdltéﬂ)’oy one or

one or nore of hal oge G-C 10
mogd ﬁ@aiog@n(sbﬂlﬁwmgﬁlk%x?ROW efehC Oﬁllka@bendent ly

represents hydrogen, C -Qo alkyl, aryl or heteroaryl,
wherein said aryl or heteroaryl nmay optionally be

Rlatgllteil&ﬁs Sulosd dlkylt el dyhetmnenryly wherein sefd drgll @deteteyyl n@y- C

optgnely o BpBiemRe Ty B arrOcA TR ks ST 2
oré} Hot%lfoléﬁ(%g{,by aryl or heteroaryl, wherein said aryl

eroar may optionally be further substituted by
one or nore of hal ogen(s) Cl-Ci Qal kyl, @Q G o al koxy

Whﬁm © Eoﬁéﬁ%d" Ggﬂ} LA @P?lw C%ng%ﬁya T tdsm%ﬁgﬁ%lgﬁ% la%{ {i/ F—Rl  may
depty BA@ldn¥ obﬁloféldfdﬂbkﬁf atGHB3 bibistituesd fbyy OpNeor; witerein none of

halo gen(s), Cl1-Cl alkyl, G-C.1 alkoxy or C-C
thel@)t]ﬂ|0€)§I1$<1§1><%/E05W9@raélaﬁeféé%ﬁmb?th%q RyN or 3t kenyl , al kynyl

and cycl oal kyl used in defining RL and R3-RL 1 may o
i ndependent|ly have one or nore carbon aton(s)

wierhs tdchuif atkyt, aﬂcemrl Mkpnyl Silkastyemdicpclnaligl oty indepepdeniydave

Sisin p03|t cen toanyother O N or S
OnGREMEFHtaE gjm?%qelw % al kynyl , al koxy and

cycl oal kyl may |ndependently have one or nore car bon

atom(s) substltuted by fluoro; 5 with the prow so that
mthmyow thatr B pnasseniy representyallioy Vi ¥ appressatrtNHRPses IEH@S

as well as pharmaceutically and pharmacologically acceptable salts thereof, and

enantiomers of the compound of formula (I) and salts thereof.

2. A compound according to claim 1 wherein R! represents C—Cy alkyl, optionally

substituted by one aryl or two heteroaryl groups.

3. A compound according to claim 1, wherein R! represents aryl, optionally substituted by
one or more of C;-Cyo alkyl, C,—Cjg alkenyl, C—Cjo alkynyl, C3—Cio cycloalkyl, C;-Cio
alkoxy, C;-Cjp thioalkoxy, SO3R’, halogen(s), hydroxy, mercapto, nitro, carboxylic acid,
CONR®R®, NRECOR’, COZRIO, nitrile or one or two aryl or heteroaryl groups.

4. A compound according to claim 3, wherein R! represents unsubstituted phenyl.

5. A compound according to any one of claims 1-4, wherein R? represents C;-C; alkyl.
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as wel | as pharmaceutically and pharmacol ogical ly
acceptabl e salts thereof, and enantioners of the
woaopgoussof fornmula (1) and salts thereof. O BCTAE2006/001462
compound according to claim1 wherein R 1 represents
G -C alkyl, optionally subsidtuted by one aryl or two
heteroaryl groups. 3. A conpound according to claim1,
wherein R 1 represents aryl, optionally substituted by
5 one or. of Cl-Cl0_.a

6. Adxgpwﬂg |acco ng{o %5%%?&03 81 H%l 1-5815%%11%{@'65%@%/1{% E%%égkoxy,
optighiiyPaibkieriéd b9eBEér mbad &!I%D(flr%)thloﬁlk@[}ﬂ Ky~C ﬁ%&@l@ﬂkﬂ keto,
nitro, carboxylic acid, CONRSR9

halegengs).thydsixy omercaptos ssbaxiie agH, ‘F.Q %all‘{Pr Cé}l% uSQ 4 vifgile or
ond oqugwt ﬁ&g{glh,p O‘il . claim 3, wherein RL repr esent S
i

unsubs 0 5. A conpound according to any
one of clains 1 4, V\,hereln R2 represents G -C al kyl.

conpoynd ag, ord| to a cl
7. RSP ESEr RIS e e RS i Bhee Ty Ko B rs o laf/ﬁwl
optgﬂﬁll §uhb§1?c(1%d Qﬁie Qilglo}ehbf@ﬂ &Woa@xﬂgoc&yﬁhﬁalkﬂlketo
ogen(s hydr ox ner capt g," car (b{%/gl i c ag
halmmeamdrmsm@s@ptoo@zm ic agidt GD&B Br. NR& %Rar lpdrrﬂe or
heteroa u 7. A conpound according to an
One 8far3@|05?1§t§ro%{yggp%%r ein R3nPepr esents Cl-g010 d
aI kyI opti onal | y substituted by one or nore of G -Ci

0 thloalkoxy, - C10 cycl oal kyl, _keto, ,hal ogen(s)
8. Aypempaypd aﬁ@qrélal,stt% ATSE ARG | e PSS RIS RSSO é’%&a@a@

C, SRR, gué{ 4 br g{] e %myp byfionafly %Sﬁﬁl%rw one or more

groups: oun Ing to any one of clains

of GIr—(Zl,m ailhcecryeCﬂ—CRé, cydgailed it €10Chiogkdxa hlpgen(g)2 hydoyxy, mercapto,

et FONIR SRS Qe pi i i & Y RgpoR’

Nré U‘?@NRS’ dedne 61 8vCatgl @deteydaryl Gopt Owhdibiaahk @PW or heteroaryl group
halogen(sﬁh hydr oxy, nercapto, carboxylic_acid
usaddnEsieng Rkeewks, fudiy Rewstitied by ens, or seprrE helogeuk <er Ry alkyl,

C1-Cy alkoxy or C1-Cy thioalkoxy, wherein said C;-Cyg alkyl may be further substituted
by one or two aryl or heteroaryl groups.

9. A compound according to claim 8, wherein R* represents C;—C alkyl, optionally
substituted by one or two aryl or heteroaryl groups.

10.. A compound according to claim 9, wherein R* represents C;—C; alkyl, substituted by
one or two aryl or heteroaryl groups.

11. A compound according to any one of claims 1-7, wherein R* represents aryl or
heteroaryl, optionally substituted by one or more of C;-Cyg alkyl, Co—Cyo alkenyl, Co—Cio
alkynyl, C3—Cj cycloalkyl, Ci-Cio alkoxy, C,-Cyp thioalkoxy, halogen(s), hydroxy,
mercapto, nitro, carboxylic acid, CONR®R®, NR®COR?, CO,R!?, nitrile or one or two aryl
or heteroaryl groups.

12. A compound according to any one of claims 1-11, wherein R represents C.4 alkyl.



10

15

20

25

NR8BC=ONR9 or one or two aryl or heteroaryl groups,
wherein any aryl or heteroaryl group used in defining
we4oomay3doe further substituted by one or nore ®8CT/SE2006/001462
hal ogen(s), C1-C10 al kyl, Ci1-ClQal koxy or Cl-C10
t hi oal koxy, wherein said C1.C al kyl may be further
substituted by one or two aﬁﬁ or heteroaryl groups.
9. A conpound according to claim8, wherein R4
represents Ci-C 4 alkyl, optionally substituted by one
or two aryl or heteroaryl groups. 10. A conpound
c ' | Al : ' senig1C -C 4
13'% §c§{1§d@%ggﬁr%ggdgbl ?%?@#@%rgﬁ%&or het er oar yl
groups. 11. A conpound according to any one of clains

1-7, wherein R4 represents, ar r ¢
14. dheorpaind\poeqihiog gqye%fleb%f%gﬁgg i’rlg n%?%g%‘@eél ENoR\ T ]R%/?H,cyl'
C2-C 0 alkenyl, C2-C 0 al kynyl, C3-CG 0 cycl oal kyl,
C -G o al koxy, Q G o, thioal kox hal ogen(s),. hydroxy,
15.re cempound agtarding te glebw k4 Wiereig ,rem@qﬁﬁméét%mscmg, ‘
CO2R10, nitrile or one or two aryl or heteroaryl
groups. 12. A conpound according to any one of6 cl ai ns
16.1A tdmpwhier RtsrdRy to epy eseoftcdaids 141 laivkertenIR? antl B ofeps@iiens
according to claim 12, wherein represents nethyl.
COYF&“&%@%@@W%@%@&W?OSMEW of clains 1-13,
wherein R represents Cl1-4 al kyl. 15. A conpound
according to claim 14, wherein R6 represents nethyl.
1718 compoanimaerdingco enylpreyof daimsyl - bn@bereie X apREseRisy 1
wherein R5 and R6 forma ring consisting of 5 or 6
ato selected fromC, Oand N 17. A conpound
ﬁcgg&jipg to any one of claims 1-11, wherein Y
rBpres®nts 18. A conpound according to any one of
clainms 1-11, wherein Y represents 19. A conpound
according to claim1 wherein Rl represents aryl; R2
represents NRS5RG; )
18. A compound according to any one of claims 1-11, wherein Y represents
O\\//O
/S\ 4

N R
H

19. A compound according to claim 1, wherein
R! represents aryl;

R? represents NR°RS;

R? represents C1-Cyo alkoxy;

Y represents

RV

s r* 5
S ; /U\ /k R
NS ) ;or / /
II:Ji R ?ﬁ {:j' R4 {N

N\

R".

R* represents C;—Cyo alkyl; optionally substituted by one aryl; or

R* represents aryl or heteroaryl, each optionally substituted by one halogen;
R represents hydrogen, C;—C1o alkyl;

R® represents hydrogen, Ci—Cio alkyl;
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R3 represents Cl-Cl0 al koxy; Y represents R4
represents Cl- Cl10 al kyl; optionally substituted by
woneo7arylos or R4 represents aryl or heteroaryl PCESER06/001462
optionally substituted by one hal ogen; R5 represents
hydrogen, Cl- Cl10 al kyl; R6,frepresents hydrogen, Cl1-
- Cl0 al kyl;or R5 and R6 toge‘H{]er forma ring consisting
of from3 to 7 atons selected fromC or N, wherein the

kyl used i defi.ni ng R4 may.have car hon om
or T AR oo i GOnSRLBE RBU BCBPE TRPA KRRIGHr
whebein WASIE) %sé%lm@%gfl% G SayPhe onRearb SP LB S ERbitNEe BG:0.R3

represents Cl- XY; represents R4 represents Cl-
Cl10O al kyl; optionally substituted by one aryl; or R4

represents aryl or .heterqaryl, each optionally
20'@{1‘8’&30%4 %%Oﬁcg“%ﬁ)edﬂg]l gavg}?re\{rhS represents Cl- C4
R! afplegbnts 461, r epresent s hydrogen, Cl- C4 alkyl; or R5 and

5 toget her. forma ring consisting of from5 to 6
R” mpewenisNRRted from C or N, wherein the alkyl used in

R3 %%;éﬁ%pgx%ggmngx .have one carbon atom substituted for

ound accor di ng to claim1, selected from
Y rgpeedentout yl 4-{[ (4- chl orophenyl ) car bonot hi oyl ] am no
52y (dimethylam no)- 1-phenyl- 1H m dazol e-
R

}
5gar boxyl at e; §i 5
?{Né trbuUt VI 4;.{{&!(@\%} (e clsfo;g,ph%nyl )(pyrrolidin-1-yl)me
thyl ene] ammi ¢} - 2R (di net hYl arﬁg@) - 1- phenyl -
1H i m dazol e- 5- car boxyl at e ; >

RrR* represents C;—Cyg alkyl; optionally substituted by one aryl; or

R* represents aryl or heteroaryl, each optionally substituted by one halogen;

R represents C;—C4 alkyl;

R represents hydrogen, C;—Cy alkyl;

or R® and R® together form a ring consisting of from 5 to 6 atoms selected from C or N;

wherein the alkyl used in defining R* may have one carbon atom substituted for O.

21. A compound according to claim 1, selected from

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

tert-butyl 4-{[(12)-(4-chlorophenyl)(pyrrolidin-1-yl)methylene]amino}-2-
(dimethylamino)- 1-phenyl- 1 H-imidazole-5-carboxylate;

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

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

imidazole-5-carboxylate.

22. A pharmaceutical composition comprising a compound according to any one of claims

1-21 and a pharmaceutically acceptable carrier or diluent.

23. A compound according to any one of claims 1-21 for use in therapy.
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fer~butyl 4-[ (2, 3-di hydro-1, 4- benzodi oxi n- 2-yl car bonom

oyl )am no] - 2- (di nenyl am no) - | -phenyl -
wokbemdamel e- 5- car boxyl ate; and -butyl 4- PCT/SE2006/001462

{[ 2- (benzyl oxy) et hanet hi oyl ] am no }- 2-

(di net hyl am no) - 1-phenyl - {ﬂnidazole- 5- car boxyl at e.

22. A pharnmaceutical conposition conprising a conpound

according to any one of clains 1-21 and a

pharmaceutically acceptable carrier or diluent. 23. A

conmpound according to any one of clainms 1-21 for use

| fro P IRAUNENAELAT ShtiflallPinddynane
24. ILEGBFE &H%‘%l&;&fcﬁglﬁgé%%ll}py in c[:h%nrrbl nat %tn \a/lvl}?lﬁl a GABA%Il

with e €@40B A reagmoi agopist, dor thhmanaiotusecefiar medisaneenter thafrpgment of
for t

tre nt o roesophageal reflux di sease
gASEEPER age%%?ﬁ‘%ngs@lse QG}g}ngound according to any one of
clainms 1-21, optionally in conbination with a GABA B
receptor agonist, for the nanufacture of .a ﬂe i ca
25.se of ReoppensACFIAIng o pRY pRp! ohgms Ledd » gptiopa Wp%ﬁ“aﬂon
with ¢ %AﬂAn 960%&09{1%01195? &%&&%ﬁhﬁﬁh&e &la meREARAR rbhé Brevenuon of

i nati on* w receptor agonist, for th
refimnuf acture of a nedi canent for the inhibition of

transi ent | ower esophageal sphincter rel axations
(TLESRs). 27. Use of a conpound according to any one

26 Alisedfal dBmpduilaccOiigibahy ¥nd & GAMRI1AZL, bptionaily in cor@ARABN
recept or agonlst for the manufacture of a HEdH§ gﬁ&)
mm@rGABé\Btrqcc@atorremmsﬁ;ffoathem@ﬁw obaEeHisrAEE ey thgmhibition of

di.sor der r | 27 wherein said
tra?sli?pg{ic?%eﬁ FOP a%?%? gp Cgéé}trl %1059 | s functi onal
dyspepsia. 29. Use of a conpound according to any one
273 ca o uabin SR B ot R bR e
W1@ieéj§m%ceg% abfBst! o8 ﬁie"fﬁﬁﬁuf&fturé bf b hRBlcemb@Wel the treatment of

syndronme (|
a functional gastromtestmal disorder.

28. Use according to claim 27 wherein said functional gastrointestinal disorder is

functional dyspepsia.

29. Use of a compound according to any one of claims 1-21, optionally in combination
with a GABAg receptor agonist, for the manufacture of a medicament for the treatment of
irritable bowel syndrome (IBS).

30. Use according to claim 29 wherein said IBS is constipation predominant IBS.

31. Use according to claim 29 wherein said IBS is diarthea predominant IBS.

32. Use according to claim 29 wherein said IBS is alternating bowel movement

predominant IBS.
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30. Use according to claim?29 wherein said IBSis
constipation predom nant IBS. 31. Use according to

wolaom72®swherein said IBS is diarrhea predom ramSERB&001462
32. Use according to claim?29 wherein said IBSis
al ternating bowel novenent redom nant |BS.33. A
met hod for the treatnent of 6ast r oesophageal refl ux
di sease (GERD), whereby a pharmaceutically and

33 1 Pt 1ot e 2o t'a?'ea? GO ARRA R Sdishesre AR whereby a
phé'?ﬂfa&éﬁﬁ@él yyan'dggm k2l @fchfgﬁ?‘ effbdiife ﬁm%ﬁ'%@ alcBhapBER! of formula @

goni st , ered to a sub ject In need of

acoprdem tpemyy ong af claimsst-Abptionallytia cvméalah@rhwﬂbfa GaABAB receptor
functi onal te a rder ereby a
ARyt @r@ﬁﬁt‘%ﬁo‘fﬁ sé‘\T? ¢ Wé}eﬁ‘éffgf“&g egﬁnfe)l}y\,gf fective

anmount of a corrpound of formula (I) according to any
one of clains 1-21, optionally in conbination with a

34.BRIRd for B8 tisptmeghef asﬁmCm@abaaﬁrﬁméqsawé disprlen veerby @

o SR o4l ST ot AP colpobilfot oz O

acqohdingrecanytone af tlginant2 p,mptmaibzl mg:nnbiﬂayore it et GABAg receptor

amopunt _of .a c npou d of for according to an
AU 16FdI8}néﬁt?¥ﬁ‘? azﬁ“ b{nlri?ﬁgmf-j %‘%W nat i og with g

GABAB receptor agonist, is administered to a subj ect
in need of such treat m=;nt.
35. A method for the treatment of irritable bowel syndrome (IBS), whereby a

pharmaceutically and pharmacologically effective amount of a compound of formula (I)
according to any one of claims 1-21, optionally in combination with a GABAg receptor

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



