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PYRAZOLES FOR THE TREATMENT OF GERD AND I BS Fi el d of
wo JobBoFspwent i on The present invention rel ates pq/qQ¥Rlo01461
conmpounds having a positive allosteric GABAB receptor
(GBR) nodul ator effect, methods for the preparation of
sai d conmpounds and their Ufe for the inhibition of
transi ent | ower esophageal *sphincter rel axations, for
the treatment of gastroesophageal reflux di sease, as
as for the treatnent of functiona
%.FQ%JH%ERE&TBW}EE@ GRRDIANPHESI e bowel
syndr one (IBS). Background of the invention The | ower

esophageal sphincter (LES) is prone to rel axing
_Eiigﬂﬂﬂlm¢nﬁmnly As a consequence, fluid fromthe

to,th .
The AL e SRR & P @! ErPRRRAPRISE SRR A Bdere CARAY
recepdt (GBR)mARMLo et netRNde Forable prepastiod &ff shidcompounds and their
Gast roesophageal reflux disease (GERD) is the nost
use iy o dbéhition phiesnsigatlorst propBageplaphinise telaationss for the treatment
of gag%ﬂ(ggsgél‘fa @%ﬁl&%ﬁ&e@&r ?@% BhiTr e &gﬁﬂé&{t%ﬁ B354 ¢ acid
Secrex I Bh, or a P

neu I'ZI ng aci e esophagus.

gastrainestinel disordechadi isitatiie howe syadonne (IR. been consi der ed
to depend on a hypotonic | ower esophageal sphincter.
However, recent research (e.g. Holloway & Dent (1990)

ackGRSind Qe MeBhPdntiokd i N. N Amer. 19, pp. 517-535) has
shown that nost refl ux episodes occur durin g transi ent

The Jogige ¢s09b@g9h1a@bmcte§ ﬂbﬁ-sﬁdﬁ prong é&¢ @J@smm@nplm_ )As a.e.

CODS%CglleGﬁ()J( a ul%nf§ 1’{,1] %}e S O e ! egass GéSPP oafguﬁ glagﬁa?l}e/ megfl)amcal

barri&ois nafpommm ddst eumsh vmtak} acleREht Iﬁmﬁmémumﬁérk@d toabh&fefluk’s a
need for a therapy that reduces the incidence of TLESR
and t hereby prevents reflux. GABAB-receptor agonists

Gastirb%y%égegpﬁ%ggﬁ&s@ (GBRIYIE hllkoRRpreibtups: sHs86hRe8h 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.

GABAp receptor agonists
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GABAB receptor agoni st sSGABA (4-am nobutanoic acid) is
wo R/ehsegenous neurotransmtter in the centr glerdidoosnoi461
peri pheral nervous systens. Receptors for GABA have

traditionally been divided i nto GABAA and GABA B

receptor subtypes. GABAB (rJ%eJceptors bel ong to the

superfamly of Gprotein cotpled receptors (GPCRs). The

nost studi ed GABAB recept or agoni st bacl of en

4- am no- 3- (p- chl qrophenyl ) but anoi ¢ aci d;. di sclosed_ in
GAB & {4amgpaigfanode s P RIOEFICNR DPYEatsPEtide e copipal and
P T Yo Ry pleCe SRy (G R led nto
GABAR anfl €344 rdcaptpasubiypes. FAB Az tréreptorsa ongrio thefsuperfimily of G-

nervo syste ' ders. EP 463969 Al and FR 2722192
protely COHP%@II%%B{OEM% jut anoi ¢ aci d derivatives having

di fferent heterocyclic substituents at the 3-carbon of

the butyl chain. EP 181833 Al discloses substituted .
The 1gog siudisidr B p FRsapAT #goaishbachefen frpmiont-GhclipiophgnyBytanoic
acid; S0RK m%@@?(;ﬁ €t Ofn 2 &neaﬁitilsggti? %%ﬁ%%%l’% Sné%§ 9&'2%%?63%65

errvatives o -~ am nopropyl’) e phosphiii ¢ aci d,

the usehofahe GAS Adascaptdregonist (PainendprGABAR:thyplepplinicaginfos s in

Sti.ll of her. (3-anmopropyl nyl phosphi ni.c agci ds and
therapys in gﬁ%ﬁﬁ'@lﬁ% Blpf% Fﬁ%@éﬁiﬂ%ﬁ?‘%‘%@%’guﬁﬁgﬁ%@éﬂaﬂﬁscl osed

in WO 01/41743 Al and WD 01/42252 Al, respectively.

Structure-activi tg rel ati onshi ps of several phosphinic
EP 463968 Zslnaniddgli @ 822402 i Irdisniase ¢-anpinp busanoiaddid dérivatigesthevinge

citeSgPhh SR s ltarl e G s bR BT IR R

discl®3et atafitutyd Raminoptdpgphasghinde scids badng kigBhfidkiies tcbwdvid .
Lett. (1998 3059- 3064. . For a nore general

. Chem % 8, .;
GABAgyeesRiwALiTABR 38994%Ah disclosss<leayatives REG- Chbm - Cent r al

a@nﬁ?xﬁ%@?ﬁée@@h@%ﬁﬂ@%@ W04 dedorib€d adBoteRRPABAY Feceptor

ric nodul ati on of GABAB rece%tors
agonifs6Stll other (3-uinppropyl)Bethylphosphir@; 26ids aret(By| pr opyl ) phen

s rp BB PP B UePhESFr B BRI 4 43 &1 gedV P P22
Al, 1osp3BidvelP BhrubRYE a R relationships of several phosphinic acid analogues with
respect to their affinities to the GABAR receptor are discussed in J. Med. Chem. (1995), 38,
3297-3312. Sulphinic acid analogues and their GABAp receptor activities are described in
Bioorg. & Med. Chem. Lett. (1998), 8, 3059-3064. For a more general review on GABAg
ligands, see Curr. Med. Chem.-Central Nervous System Agents (2001), 1, 27-42.

Positive allosteric modulation of GABAp receptors
2,6-Di-tert-butyl-4-(3-hydroxy-2,2-dimethylpropylphenol (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 GABAp Receptor
Activity, S. Urwyler et al.; Molecular Pharmacol. (2001), 60, 963-971).
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described to exert positive allosteric nodul ati on of

wo B§d¥s7and reconbi nant GABAB receptor acti Vigotsg2006/001461
2? Soci et yf or Neurosci ence, 30' Annual Meeting, New
Oleans , La., Nov. 4-9, 2000: Positive Allosteric
Mbdul ation of Native and Reconbi nant GABAB Recept or
Activity, S. Uwler et al3 Ml ecular Pharmacol.
(2001), 60,

NN B e S A TR s i B desrlbed t

exert ?Qﬁtﬁé é’li%st%hlc ‘Pﬁ&d%.[a'ﬂ%n %P%Hé' @ABRQ I%E%@Pgh@‘}%ﬁ ol FPRRIMcology

e Journal of Pharmacol o rlrrenta
andERpgmapéuﬂﬂwgme®B$,%EU@Q&D 3223330) For ‘a recent
review on allosteric nodul ati on of GPCRs, see: Expert
Qpin. Ther. Patents (2001), 11, 1889-1904. Qutline of
For atrb@ni RvRAt drodllolkRec BlodsREbn bNERCRE QR BIpat@Inik. O7Rr. Patents
ound of the general fornula (I) (0 wherein R1
(ZOOIae?hPé&%%{%%ydr ogen, Cl- Cl10 al kyl; C2- C1O al kenyl ;
C2-C 10 al kynyl; or Cs-C 1 cycl oal kyI , each optionally
substituted by one or nore of Cl1-Cl0 al koxy, C -G O
Outling of the litkwehtiGi - ClO thioalkoxy, SBR7, hal ogen(s),

dr carbox aci d, NR8COR9,
The QPRI R rIRE: 12 et oh e Seh L TRe Ah bar o1

groups; or Rl represents aryz or heteroaryl, each

optionally substituted by one or nore CTCJ-CJO al kyl ,

C2- Cl10 al kenyl, C2-C1 |, C3- C10 cycl oal kyl,

Cl-G 0 al koxy, C1-C10 thi oxy, hal ogen(s),

hydr oxy, nercapto, nitro, garRoxylic acid, CONRBR9,

NR8COR9, COPR10, nitril®=dr on¥ or two aryl or

het eroaryl groups, whereinRany aryl or heteroaryl

group used in defining RL may be further substituted

by one or nore of halogen(s),)Cﬂ-Clo al kyl, Ci1-C10
wherghkoxy or Cl-ClO t hi oal koxy, wherein said Cl-Cl0 al kyl

may be further substituted by one or two aryl or

het eroaryl groups;

R! represents hydrogen, C;—Co alkyl; C;—Cio alkenyl; Co—Cio alkynyl; or C5s—Cip
cycloalkyl, each optionally substituted by one or more of C;-Cjg alkoxy, C3—Cio

cycloalkyl, C,-Cyo thicalkoxy, SOsR’, 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;-Cjg alkyl,
Co—Cyp alkenyl, C,—Cip alkynyl, C3—Cjg cycloalkyl, C;-Cyp alkoxy, C;-Cyo thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR’R’?, NR®COR®, CO,R!°,
nitrile or one or two aryl or heteroaryl groups, wherein any aryl or heteroaryl group used in
defining R! may be further substituted by one or more of halogen(s), C;-Cio alkyl, C;-Cro
alkoxy or C;-Cyq thioalkoxy, wherein said C;-Cjp alkyl may be further substituted by one
or two aryl ot heteroaryl groups;

R? represents hydrogen, C1—Cs alkyl, C;-Cy alkoxy or C;-C; thicalkoxy; optionally
substituted by one or more of C;-Cjg alkoxy, C3—Ciq cycloalkyl, C;-Cyp thicalkoxy,



R2 represents hydrogen, Cl- C al kyl, Cl1-C10 al koxy or

Cl- C10 thioal koxy; optionally substituted by one or
waonnw@/00$29C1- C10 al koxy, C3- C10 cycl oal kyl, CLlPCLBE2006/001461

t hi oal koxy, hal ogen(s), hydroxy, mercapto, carboxylic

aci d, CONRBR9, NRBCOR9, CO2R10 , nitrile or one or two

aryl or heteroaryl groups;4or Ra represents aryl or

het eroaryl, each optionally substituted by one or m)re
Of C 1- C10 al kyl, C - ClQal ke

n C3-.
halog@m@) dy 10w 54 TRercapte; catypEslic s, g@ﬁé’l@NtRhﬁQ&l Cf ", gitrile or
| 0 rcapto, nitro, carboxyllc acid
mwc’ g@@?i&%?fég{§§%§R§g, nitrile or one or two azy
R? repekartoanyor Iptaopgl, ciB apapnaéb/e;nbmu@ed bty 0@ e thoxpf Ci1-Cio alkyl
optionally substitute 0 dC.1-
oA Sy rocdomh B PRI, CbRbA R G S Lybatkos
5 ha1o%}é§%ox%;%leg§te mﬁ@rctapaby(bh@aa@wmﬁ@m&@cow COR?,

nitrile or one or two aryl or
muﬂhem@ﬁnaﬁybagﬂ@ub@@walgﬂmP%presents Cl1-G O al kyl ;
C2-C 0 al kenyl; C2- C10 alkynyl; or C3-CG O
cycl oal kyl, each optionally substituted by one or nore
R? replesbats @1-@ akdst Yptidtat st tituddal deexy moB3ef0L,;-Oyp thicalkoxy,

cycl oal k keto hal ogen(s hydr ox rc
OISR ety PRl OB RS, SEPP R 200 CONER o
10 NRSGBR® QRO R n?t'hYé orQ)rne RELRS %f&lhe%g%ﬁl ofs; br S R3

represents aryl or heteroaryl optional |y
R® repudsstits Cut@d abkyl; @aecmralkmyle CotC Gialkgny; el ®ariCio e@h@iky@ each

opticgpiERPstiesY e enmH ey BB Sy t%%“’ 75 Ch
cycl a&tcp hamgéﬁ(lm hi@R6B0 XMt Cntbox HINBARTOMEBORIR COR?,

, hitrile or one or two aryl or heteroaryl
CO.Bf om{@@le 00 PNRF e d 98 RESroghil BEPUPE i onal | y nono- or

AT G e o 20,
C—&4 a]kéﬁ))ﬂ eCLNL 5 al@nm CCqd @3@10,&11@2 @-C@ abklokp 1834 G 10 @Hoalkoxy,

al kynyl: G -C 0 al koxy, b
haloggn PoEEIre Y SEREPIcr BHtiSe SASY Ol BHE o610 E&I@é B ere, B,
nitriR! JE O%Y or (37 8241 & heteroaryl groups; or

R? represents amino, optionally mono- or disubstituted with C;-Cyo alkyl, C2-Cio alkenyl,
20 Co-Cyg alkynyl or C3-Cy cycloalkyl;

Y represents

O 0
g X I
H R }QH R*

0 R’ 5
R
?‘:\\N /U\R4 » or ){N/)\N/\
H

25 R*represents C;—Cjo alkyl; Co—Cyg alkenyl; Co—Cig alkynyl; C;-Cio alkoxy; or C3—Cio
cycloalkyl, each optionally substituted by one or more of C;-Cjp alkoxy, C3—Cio
cycloalkyl, C;-Cjo thioalkoxy, halogen(s), hydroxy, mercapto, keto, carboxylic acid,
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cycl oal kyl, @ Ci o thioal koxy, hal ogen(s), hydroxy,

nmer capt o, keto, carboxylic acid, CONRBRO NRS8COR9,
WORRRMO329COR10 , nitrile, SO2NR8BRI, SO2R11 , NREBCRRD6/001461

NRBC=ONR9 or one or two aryl or heteroaryl groups; or

R4 represents aryl or het:sroaryl, each optionally

substituted by one or of Cl-Cl10 alkyl, C- C10

al kenyl C - C10 al kynyl, C - C10 cycloal kyl, Cl-C1

Cl-Cl _t hj,0al kgxy, |
CONﬁceRea%‘ GORS €PK 3@@%&%@% BRIC RS QR Moo
Ct(;%[fﬂs() tril
WO aryl&%w%ﬁggpoary% mﬁgrg: nrlsaledo;r;;lneo?r
repletmtsoa'yycbr tgtevoryyl sl qpnombét{yusnbsﬁ@utmbmge cnrenmapf fretCro atkyl,

Cr-Cip byt B iR 5 o ot B RaE S, cEtihiakow.

ha1og%ﬁas}i h‘}éro% Cﬁbﬂ@é[ﬂto N@io bﬁxﬁowym@cﬁd STONRIRY NRICOR® 00@, B3P,
ary

Jheteroaryl groups; R5 re esent s hydrog
SO I\(RfR ,@i& SQgJRyJ SOa(Bﬁ m@gﬂg obpn@equo Wps wgllerem said

aryl Ogile’i?gcfla‘%l %&)O%ligx‘* ﬁoxy J]%B]%}&Q% cy cl e& ‘B&%ﬁe mBHEof

halogdeh({s® 6112%%%3%8 mlﬁl(gng alkeky oh@dﬂ@x&noaﬂ@xy,?ﬁlemem sad lﬁb—)@]b aliyl
aci d COR9, nitrile or one or two
may by {prther subgtitated &y woe gF %C(? kBT EF At s aryl or

het eroaryl, each optionally substltut ed by one or nore
of Cl-C10 al kyl, C2- C10 al kenyl, C2- Cl1 al kynyl, C3-
R® repiBerty by dragday i@ albyd Ca+qzm>a§kenﬂ1 Ce1Cop alkyaylkends—Cro

oo BRI Sy HES P bR SRl b G GRG0

cyclcsancym Qtlecgamhnc@fw Upid e, hﬁb@@s ar&r&aphy danbgmyhc 4cid, OONR R’

= Cl10 al kenyl; C2- Cl1 al kynyl; or C3- Cl10
NRBGQB?(&?@;&? m‘@k‘c‘ﬁ’ %PF%PW&O%%?W 8" one or nore

R %es%tf gg}( aI : en%@‘i Sf&% oBa1%Y Slbe@utdiby dad vEhore of C;-Cp alkyl,

ydroxy, msrcapto car boxylic

C-@as a]ﬁen}@GNRERQaﬂmmm QCRELY], ChiCwialkexnrCieobp tl@oalkcm

il 435 ek b BB e BRI T
it it ebemtan, G0 3 S

R® represents hydrogen, C;—Cio alkyl; Co—Cyo alkenyl; C,—Cyp alkynyl; or C3—Cio
cycloalkyl, each optionally substituted by one or more of C;-Cyg alkoxy, C5—Cro
cycloalkyl, C1-Cyp thioalkoxy, halogen(s), hydroxy, mercapto, carboxylic acid, CONR®R’,
NRECOR®, CO,R!?, nitrile or one or two aryl or heteroaryl groups; or

R® represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cio alkyl,
C,~Cyo alkenyl, Co—Cjo alkynyl, C3~Cyp cycloalkyl, C;-Cio alkoxy, Ci-Cyg thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R’, NR*COR?, 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;-Cyp alkyl, Co—Cio
alkenyl, C,—Cip alkynyl, C3—Cjq cycloalkyl, C;-Cyo alkoxy, C1-Cyo thioalkoxy, halogen(s),
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hal ogen(s), hydroxy, nmercapto, nitro, carboxylic acid,

CONRBR9, NR8B8COR9, CO2R10, nitrile or one or two aryl
wonrott@reoar yl groups; or R5 and R6 together f®BCmSB2006/001461

ring consisting of from3 to 7 atons selected fromC,

N and O wherein said ring is optionally substituted

by one or nore of Cl1-Cl10 al6kyl, C2-C 0 al kenyl,

C2-Ci O al kynyl, C3- Cl10 cycloal kyl, C -C 10 al koxy,

C -C 0 thioal koxy, hal oggen(s), hydrox nercapto,.
by T rCRRIR, 1L SO SP DE i, CONB RO GRICCRB, RS, niele or
one &K31Hy1 hbfel e or two aryl or heteroaryl

gr oups; dl?{%a tggdgﬁyl%%l%ig’ndependently represents Cl-Cl10

al kyl; R8 each and independently represents hydrogen,

7 - | K aryl or teroaryl, wherein said aryl or
R e%é%?i%}&wﬁﬂ%’g}yg%{ SS%ﬁﬁ?'ﬁE)@&V rther substituted by
one or nore of hal ogen(s), Cl-ClQal kyl, Ci1-ClQal koxy
or, C1- C1OQ hi oal koxy; each and independently

R9
R’ epchpnddudapendeptly spesentehydogen yCio akkyl, aoi ohbsteroaat, yherein
id ' ' : o12] tionall
sid PP bR By eyt B BBt sl g 28lon2 St i hatogents)
C1-Gad aligil el Kyd alka@-oETaC s thiyalkexyCl- CLO hi oal koxy; R10
each and i ndependently represents Cl-ClO al kyl,
optionally substituted by aryl or heteroaryl, wherein

R’ esdti #hdanddpeientie tprasty hydByerOBL iQpE '
.. Substi] tdlﬁpgd egyy}oe%_e or n%r egeof ﬁgg%k%ﬁo%%t%g%m’ wherein
said giyk g1 hetergarghmay prtiseplly be furthen obstifutsd biyaxy pr Rbfe of halogen(s),

e sgn - kyl . .aryl or heteroaryl, wherein
i C@%%ﬁa‘?m 1905}6511%&30&?:'6?19@1%%%0%0“ onal |y be further
substituted by one or nore of hal ogen(s), Cl-Cl0
10 al kyl .. Cl-ClCa) koxy or Cl1-Cl thioal koxy; wherein each
R ??Fﬁ éﬁ‘@@ﬁ@%&%ﬁ(ﬁ@éﬂnﬁﬁﬂyﬁlomldpélp@%llwbstW9d by aryl or
hetefoBYE RERASN §diY aHRYLhQE B mIP bt i
substituted 1f gl?@(), N O?@éﬂ%@}%ﬁﬂ?%ﬁ%ﬁ%ﬁ%témad%oglre o
morePfihglagan(a), fogiiv plbwl, £iGie elkoxyt @r QR oathioelko; N or S;
wherei n each of al kyl, al kenyl, al kynyl, al koxy and
cycl oal kyl may i ndependently have

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

wherein each of alkyl, alkenyl, alkynyl and cycloalkyl may independently have one or
more carbon atom(s) substituted for O, N or S; wherein none of the O, N or S is in a

position adjacent to any other O, N or S;

wherein each of alkyl, alkenyl, alkynyl, alkoxy and cycloalkyl may independently have

one or more carbon atom(s) substituted by fluoro;

as well as pharmaceutically and pharmacologically acceptable salts thereof, and

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

with the exception of:
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one or nore carbon atom(s) substituted by fluoro; as

wel | as pharmaceutically and pharnmacol ogically
wacowpradle salts thereof, and enantioners of PO®/SE2006/001461

conmpound of formula (I) and salts thereof; with the

exception of:PyrazoIe-4-c%rboxyIic aci d,

3-benzam do- 1, 5-di phenyl -, ethyl ester and

2- propenanm de, N

- | - 5- h. yl -1 | e- 3- - 3- - . .
Pyrazgind-ebUgiinane SPURHEIG beahRi bl et R SRigpeielifs
(4_&%%5_% r_%ﬁ_w%gé_g_ I_j_};heq&p'st ituted by one aryl or

oar grou n anot her enbodi nent of the
present invention, Rl represents aryl, optionally

R R D e
substiglt¥P¥Y enddry:@nboteRaddseyoupSO R7, hal ogen(s), hydroxy,

nmercapto, nitro, carboxylic acid, CONR8R9, NRBCOR9
CO2R10, nitrite or one or two aryl or heteroaryl

oups. -Accor di : ' Llienp sesanked

e
by onb ok fees oﬁopg@u aé?n clzzefclla ﬂkemt,ézeﬁtofalkmhhﬂadam cg@loaﬂwh C1-Cuo

represents_ Cl- . et a further epbodi,nent  of
alkoxgh 1@@@&%&@%@9&7%1039&@%%& 3R Carete S,
CONRORS hNHECTRIOE OFRO! nifil@bPbRe sialveelRdr hewoival @oapd N. I n

one ‘enbodi ment of "the present invention, R3 represents

C -C 4 al koxy, optionally substituted by one or nore

of. G-C 10 thioal ko C3-d a ituted
Aceofypsemoditr HpRTER: s Piapb DR ot Blsmoubsiate
phenfdONRBR9, NR COR9, CO2R10 , nitrite or one or two aryl

or heteroaryl groups. According to yet another

enbodi nent of the present invention, R3 represents

L1 C ko of ARIHQRA! ihyenSiBR SIRY fpfa6htdE, Qnelgl nore
hlaé%%é%%ﬁ%%#?ﬁ#ogﬁgéﬁy CB-(% nyclgg kyl , etgék9

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

Inyeta ﬁllz\;'%h%? ’emllélggiment of tg%r%%eont mvre]:ln%lcgrll, k& A R? form a ring consisting of 5

or 6 atoms selected from C, O and N.

In one embodiment of the present invention, R? represents C;-Cy alkoxy, optionally
substituted by one or more of C;-Cio thioalkoxy, C3—Cio cycloalkyl, keto, halogen(s),
hydroxy, mercapto, carboxylic acid, CONRSR?, NRXCORQ, COZRN, nitrile or one or two
aryl or heteroaryl groups. ‘

According to yet another embodiment of the present invention, R’ represents C—Cyo alkyl,
optionally substituted by one or more of C;-Cyp thioalkoxy, C5—Cjg cycloalkyl, keto,
halogen(s), hydroxy, mercapto, carboxylic acid, CONR®R’, NRECOR’, CO,R'°, nitrile or
one or two aryl or heteroaryl groups.

In another embodiment of the present invention, RrR* represents C1—Cy alkyl, C;~Cy alkenyl,
C,—C; alkynyl or C3—Cy cycloalkyl, optionally substituted by one or more of C;-Cio
alkoxy, C3—Cjo cycloalkyl, Ci-Cyg thioalkoxy, halogen(s), hydroxy, mercapto, carboxylic
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one or two aryl or heteroaryl groups. |In another

WOZ@Miﬁent of the present invention, R4 reprpegEb&s/001461
CG-C7 alkyl, C- C7 alkenyl, C- C7 al kynyl or C3- C7

cycl oal kyl optlonally substltuted by one or nore of
Cl-G o al koxy, C -G 0 cygloal kyl, G -Qo thioal koxy,
hal ogen(s), hydroxy, nercapto, carboxylicacid, :
CONR8R9, NRB8COR9, CO2R10 , nitrile, am de,

wid, S0 S NhiTanh BT e Spichcristbiyiegrony ot typar
gt t 4
OIhCQFJ Fﬁal ogé’ﬁ?‘g é/né%%& 1°FE‘E fhé%li%@#ﬁﬁ%gy e
furtherfsivbsaititedkly omshermaim of éaaldg@(S)CCiL-Gad gy, 6’3931 (b@kWrom KerCro
bsti.t ut.ed {
tioa 5 SR T oo AT oB e SR BFlok abb T RY o
heteréRAr@egiRt s Cl- C4 al kyl, optionally substituted by one

or two aryl or heteroaryl groups. In a further
enbodi nent of the present invention, R4 represents Cl-

Bt 4 Y RS 0 S P

substltmwdeby ioo@pr b arglpsrdeendsylarydpsor het er oaryl ,
optionally substituted by one or nore O C -C 1 al kyl,
C2-C al kenyl, C2-C CQal kynyl, C3- C10 cycl oal kyl ,

In a fathée eﬁ@o@hﬂfé?ﬁ%f thebrdebntGhitingad, W FreEh@&sO(gle%%)kyl subsntuted by
hydr oxy, ner capt o, nitro, carboxylic acid, CONRBRI

one AXREOERY or gerRay] growpt-ri |l e or one or two aryl or
het eroaryl groups. According to one enbodi nent of the
present invention, R5 represents Cl-4 al kyl. According

In yet @ fiyreer ambcbdimemejfblmjpm:mnt inoéntloneRP t@BEphts ani enhétaoaryRS
I n anot her _enbodi nent of the

resents nethyl.
optloaalfsé tipied Bons A meke Mdpreweind: Grla aksyh Coropemyl, Cs-
ro . qf S
e I B A e
carbwctyhc pmés@@NRf‘h%;ém CHIR’, 89, RiichiRie booma e twongyl or heteroaryl
OuI():Son3| sting of 5 or 6 atons selected fromC, O and N

According to one embodiment of the present invention, R> represents C;4 alkyl. According

to yet another embodiment of the present invention, R® represents methyl.

In another embodiment of the present invention, RS represents Ci.4 alkyl. In yet another

embodiment of the present invention, R® represents methyl.

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.

According to yet another embodiment of the present invention, Y represents

?{N/U\R“
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According to yet another enbodi nent of the present
i nvention, Y representsAccording to a further
wenhod7smnt of the present invention, Y represearsSEIte001461
present invention also relates to a conpound accordi ng
to claim1, selected fromethyl 3-[(2,3-di hydro-
1, 4- benzodi oxi n- 2-yl car bonyl ) am no] - 1-ethyl -
| H pyrazol e-4- carboxyl ate and et hyl

Aoty 20 SR SRy B DS SoRBn BT mul @ (1)

apoxwe are useful as positive allosteric GABAB receptor

ginﬁghlators as well as agonists. The nol ecul ar wei ght
T Cwipounds of formula (1) above is generally within
Hhe range of from300 g/nol to 700 g/nol. It is to be
understood that the present invention also relates to
any and all tautomeric fornms of the conpounds of

B e S e JE TR

emythi{(Q,Beﬁhyth- liiASbmzsﬂibﬂﬂnglgylc@ﬂbobﬂMﬁiPSF14’élﬂy¥|11|*-1q{y%4:5]ﬁ—é;r-
carbg?y}%}? gnc{]étgyni]olﬁ 9&)?1— %—2@%&%@3?@2}%?%03[ Hgg%g%;g - A[rfatrbox)/cyl’ate.

secondary butyl, tertiary butyl, pentyl, isopentyl,
hexyl or heptyl. The al kyl groups may contain one or
The erspRounds ef oanbladDsbbecire dsdfuloampositiie alicbtefic GABAP Reeptor
of the carbon atons nmay be substituted for such a
]nmwﬁﬁéﬁ%gY%PsaﬁQg les of such groups are
nmet hyl - et hyl et her, net hyl et hyl am ne and

rrei?hyl -t hi omet hyl . The al kyl 8r oup may formpart of a
The pojsgtlapyeieh ofpoppoprdsof domyde dyahevadngaperily Widinathk yange of

fFrom300 ¥ 786 stituted for a fluorine atom Cl-C4
OmaI k ?i? a sgﬁgﬁgght or branched al kyl group, having

from1l to 4 carbon atons, for exanple nethyl, ethyl,

. n-propyl, i.sopropyl, n-butyl, isqbutyl, secondary
It s i EREstop L AR e Prisgmt vensie alsp R eyt nsal tebpmericnforms
ofth@e@n@{mﬂpapfdaﬁlb@r(@atons selected fromQ Nand S, i.e.
one or nore of the carbon atons may be substituted for

such a heteroatom Exanpl esof such groups are
The BER o bl oo e 15ty BTMSR Flompmmesniness
ring. One or nore of the hydrogen atons of the al kyl
C 1-C?0r fﬁl%ﬁ igg %traight or branched alkyl group, having from 1 to 10 carbon atoms, for
example methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, secondary butyl, tertiary
butyl, pentyl, isopentyl, hexyl or heptyl. The alkyl 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. 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, -butyl, isobutyl, secondary butyl or tertiary
butyl. The alkyl groups may contain one or more heteroatoms selected from O,Nand S,

i.e. one or more of the carbon atoms may be substituted for such a heteroatom. Examples
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be substituted for a fluorine atom C2-ClCal kenyl is a

wo ®bT@sght or branched al kenyl group, having 2chi®&edfbsno1461
carbon atons, for exanple vinyl, isopropenyl and

1- butenyl. The al kenyl groups may contain one or nore
het er oat ons sel ect ed from(aé Nand S, '1.e. one or nore
of the carbon atons may belSubstituted for such a
heteroatom One or nore of the hydrogen atons of the

ken ro e substituted for _a fluaorine
of su 35? Wﬁ@i‘ e ylegheg,trfl%fﬁ&rﬁ thyjamige &H@ et tigmethy.. R iy

B 'W&Qrﬁl Bnd 8 ﬁ%fe%ﬂh@ﬁ;f‘?ﬂ@g i APLiRy1

groupgl?ﬁynﬁn propf/gtnyfl ; but - 2- ynyl em'Ie'lhéna ynyllﬁyggrr%%pplgay

besuhﬁvute(bfuralﬂuounea@m m)re het eroat onms selected fromO, N
and S, i.e. one or nore of the carbon atons may be

substituted for such a heteroatom One or nore of the

Co-ChiysticcagEis aatraight @fbrideheddlkatiy broy F%Wnig‘éﬂltobﬂ) Gitthositatdns, 6t
for a fluorine atom C -ClO ¢ oal kyl is a cyclic

examgleryinyl, weRrppryybandol -puteedr Bena Whgrosla%wa&gontam one or more
I
heten G A AN St A o e B o b Bt Y BB

substguted i snetya hetvreatone Cue omoroee bitthe hpdrogersatexmb of the dlikenyrgroup
one or nore of the carbon atons may

mayﬁ%s‘g’ﬁmfefﬁﬁﬁaeﬂu‘?r&e h a heteroatom One or nore of

t he hydrogen atonms of the cycloal kyl group nmay be
substituted for a fluorine atom C1-Cl0O al koxy is an

Co-Cal dligpoy! ijﬁcﬂhr@ighhon brgnched alkyay] eseupohavarodto 1§ erbanaiens.dor
et h Y Q
examgF %Qﬁ%;{ 2= ﬁro ;Hrlg\{t%?@fﬂ]et @E}%n%( ugssx?l &ygrﬂ%}é ope )o(ry r,nore
heterbmmx yeleutechfrdna m,wyn(QS dieponeldranak Ioﬁme dmnhmmnhy be
tially unsaturated or unsafur such a n
Subswsé &iowch & peteeatogh é??ﬁed&?“’ferﬁét%ﬁ%b(gfﬁﬁewm% er@#awﬂcgmup
may §@§1Bsﬁ‘t%te'drfmb§ﬂ§a(ﬂﬂé><axoﬁr phenoxy. Q Qo thioal koxy is a
t hi oal koxy group having 1 to 10 carbon atons, for

exanple thlonethoxy, thloethoxy, n- thlopropoxy,
C3—C?0 cgyrc]: oaﬁcy Y9 c’ycfi gp 2110 cahbon TN orgg gucﬁ as cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl. The cycloalkyl may also be unsaturated. The
cycloalkyl groups may have one or more heteroatoms selected from O, N and S, i.e. one or
more of the carbon atoms may be substituted for such a heteroatom. One or more of the

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

Ci-Cyp alkoxy is an alkoxy group having 1 to 10 carbon atoms, for example methoxy,
ethoxy, n-propoxy, n-butoxy, isopropoxy, isobutoxy, secondary 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.

C;-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, thichexoxy or thioheptoxy group.
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secondary thiobutoxy, tertiary tbiobutoxy,

t hi opent oxy, thi ohexoxy or thioheptoxy group. The
wohbwarkoxy nmay be unsaturated, such as in PCT/SE2006/001461

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

t hi ophenoxy. The term aryl Es herei n defined as an

aromati c ring having fron1é to 14 carbon atons

i ncludi ng both single rings and pol ycyclic conmpounds,

ch_as phenyl, benzyl or naphtyl. Polycyclic rings.
The SHEMET PR sy R pocf o LB iea by AP Ul S5 e
thioHe@fyoesehidphdtloxiy’s herein defined as an aromatic ring
having 3 to 14 carbon atons, including both single
rings and pol ycyclic conpounds in which one or severa
I , . ; i 0
The %E?“%E‘ﬂ#% h&iGin e BARy Ausfag%§rg&chl AT i 639 T4 bon atoms
includigrtwttopygle dingeandmilyuyylic E@npdunds sascteasyhbnylabadyl or naphtyl.
artially unsaturated or saturated. Hal ogen(s) as used
POlyﬁ‘é‘iﬁlgingF é‘?&f‘%‘?é@@?{%ﬁ%ﬁ%ﬁ?ﬁig{ satyrgisdi ne, broni ne or
i odine. The termketo is defined herein as a dival ent

oxygen atom doubl e bonded to a carbon atom Carbon
The terpsteseasylps bereintdefingdbaseantarematicringlavings tt Hvartmnvtios)

he div nt. n.. S bonded. en_t.he conpounds :
et ot 8 B o BEARE R o B O nd e e OBt G rine
atoms liegithen nx e Sitrbgense \salpalr, Sichrae deheyl] thadphtyiws. The
. .present inventjon includes the mxture of isomers as
1mi Vﬂ%e-tlipémﬁfa? URER A sattiated op s iy wsatyrdeduresgaipgted.
i nvention further includes geonetrical isoners,
rotational isoners, enantioners, racenmates and
Halogen(s) asrusedvbersin iybrdectedafigph icklabhe  fluohiee, doopine od sodife.
formula (1) may be used in neutral form e.g. as a
carboxylic acid, or in the formof a salt, preferably

The terflkatoB defiidddridiy a9£ 66 Pleaddx§ g &PAtbmSdéahleddndd®o %%Hﬁm atom.

pot assi um amoni um cal cium or magnesi um salt of the
Carbep gismisrge Bieses gdjacent iothe errbow pigm tofwifiel thaldivaldn) oxygsn is
bonddgef ul as positive allosteric GBR (GABA B receptor)
nodul ators. A positive allosteric nodul ator of the
GABAB receptor is defined as a

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

geometrical isomers, rotational isomers, enantiomers, racemates and dia stereomers.

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

1ssue. .

The compounds of formula (I) are useful as positive allosteric GBR (GABAg receptor)
modulators. A positive aﬂosteric modulator of the GABAg receptor is defined as a
compound which makes the GABAg receptor more sensitive to GABA and GABAgp
receptor agonists by binding to the GABAg receptor protein at a site different from that
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conmpound whi ch makes the GABA B receptor nore

sensitive to GABA and GABAB receptor agonists by
woiodionspot o t he GABAB receptor protein at a si PET/SE2006/001461

different fromthatused by the endogenous |igand. The

positive allosteric GBR nodyl ator acts synergistically

W th an agoni st and i ncreasés potency and/or intrinsic

ef ficacy of the GABAB receptor agonist. It has also

hown t hat itive.al l.osteri dyl.ators acting.

used 259 SRBRDAN Hea RO Tk bR MR8 S BEaHRLE hds Beittoaty
with Bhepediaraad iﬁ@éﬁ@@d‘ﬁﬁﬁi&c@fapﬂ/@f miiRiddficgdriae @ABA%%déﬁtor

as full or partial agonists. A further aspect of the
agonﬂ%ﬁ-\ﬁéﬁ%% 210 hesn shevnthatiprsitve aflpgencopadnlators acting pt the §ABNs
rocey O CAbAoauCE o oL UL T B oD of RERRIND con be
effeaiyons fulleorgdrtiahaginisid.i on of a positive allosteric

nodul at or, an increased inhibition of transient |ower

esophageal sphincter relaxations (TLESR) for a GABA B

A fupB&sSEct biSthe BSRING s 2(RRPBAES the forkliR (B 85 8%lin therapy.
invention is directed to the use of a positive

all osteric GABAB receptor nodul ator according to

f I Lonal Ly ipn conbination.wth BA B
s Bt ol e MPABAT il BecoRRe A3l SR8 EaAT rpror
agorfisds uidnethé adrhibistiation of a positheiativdtericomedul@snph ageedsed inhibition
%ﬁhin ter re axa}i ns (TLESRs). A further aspect of .
of trgrigient Joyieh eioBhageal tahuncts eclgrangnediFil dont Gidtinasanil iy,
oSy PRRLAenl, BOBnR PO i apBu M, LRESR @siive llosieri
GABrrmeteesptoranodyflateredocondingSp iformuda (I optienallysp echbiphtishweith a

vention is.the use of compound of formula.(l), :
GARA RGP hgofish G155 FesBreaforb e o angr 5 B it of ransiont
lowea@suphsgeal $phinctdreclmpatiohaCIiESRspf a medi canent for the
treatment of gastroesophageal reflux di sease (GERD).

Ef fecti ve managenent of regurgitation in infants would

A e BT BERG YentEl s e B £ B Bihna] i TR £ BYGL0 i
comgipaianysh a &7 B Aprecepomgondt, ffad thel ranifactute éf\eemedicingnt for the

alia due to excessive | oss of ingested nutrient. Thus,
prevention of reflux.

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

treatment of 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 a2 medicament for the

treatment of lung disease.



10

15

20

25

30

further aspect of the invention is the use of a
conpound of formula (1), optionally in conbination
Wi2047/0a328ABA B recept or agoni st, for the manuf RCTSEz006H01461

a medi canent for the treatnent of |ung disease. Anot her

aspect of the invention is the use of a conpound of

fornula (1), optionally inléonbination with a GABAB

receptor agonist, for the manufacture of a medi canent

or the nagenent _of failure to thrive. Another
Anotheraspect 9f theqBvenigr it the nsq of a gpenneyed of foamuleth oentignally in

hinsnl i ti y | nat i w th a (GABAB
comece pt‘glr}( %gﬁ Ig‘l'}t %egébgéll %ﬁgﬂhaqﬁ%% g%%%urﬂ(é&gjfe K ar%&%q‘}@&??&hf"f the
mandgsmephef fedlwatotmiveor preventi on of asthma, such as
reflux-related asthma. A further aspect of the
invention is the use of a conmpound of formula (1),
Anothpit dspesdlof shel ifve BRI AL QoM doaRufel\BrAY oﬁnﬁﬁ‘(??«?ﬁfon%lhl in
or e

agoni st, for the manufacture of a nedi canen

‘combipgtion it a GA B mieesnioragonist, fenthaganifactare offarmedicament for the

VNQIL .S er._aspe of e present invention
trean%ngﬁ tad? %%{dﬁg%oﬁfia%{%’ P‘hc%i ag in%? 3 e{#e%taf Fent | ower
esophageal sphincter relaxations (TLESRs), whereby a
armaceutical ly and pharmacol ogically effective '
A f”’gﬂ%&me%ﬁ"ft ‘%le SRS theruse oF Araerapeuny of Sprmiudmd), loptipnally in
comEiRARINAAkH 2 BAR Be BB L 65R ﬁ]ﬁﬁg%}igét i
admi ni stered f%ngubyect in’neeggo suc iq%%
treatngrefton @revasipucef lafyngitie of clwemnicilapngiis.a met hod for the
prevention of reflux, whereby a pharnmaceutically and
phar macol ogi cal ly effective anount of a conpound of

A fuftisraspeaat ¢ff the pepért dn@htion isn HORE RALLORNMtR oF 1HEARM Bwer
esop%;cept or agonist, is admnistered to a subject i n need

gedl feRinsieeebaations (TEESRS), avheieby haohamegseaically ande
hart i | r rent of . :
P st S bR ol Pl P BB e i
comiphegionarigua Geds Agyreesptorpizanisg icddaghisetddyto 8fibjegtih ¥ed of such
inhibatg)Dum of a conpound of fornmula (1), optionally in
C8fbi nation with a GABA B receptor

edticament for the
1 T10nN.

Another aspect of the invention is a method for the prevention of reflux, 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 prevention.

Still a further aspect of the invention is a method for the treatment of gastroesophageal
reflux disease (GERD), whereby a pharmaceutically and pharmacologically effective
amount of a compound of formula (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.



10

15

20

25

30

agonist, is admnistered to a subject in need of such
treatnment. Anot her aspect of the present invention is

wa 2007 f or the treatnent or prevention of PCT/SE2006/001461
regurgitation, whereby a pharnmaceutically and
phar macol ogi cal |y effect|v§ amount of a conpound of
formula (1), optionally in corrbl nation with a GABA B
receptor agonist, is admnistered to a subject in need
of such treatnent.th anot her aspect of the invention
is a method for the treatnent or prevention of

Yet bt @biedt dfRe irRehtindl b SnethMASHEDY tRaBRE Bﬂ@r@b’éﬂti‘éﬁ by
and phar macol O%I cally effectjve anmount of ‘a _conpound

regues&ltaflem Hingnts, yherspy a@h%rmayeutwalbom rhatpenelegicaly sfferBaB
amof Co%ratcgf,{p@&mﬁo mgtﬁd@u&}@ﬁ%gmbﬂlaaowﬂg gk‘%%ﬂ]a P&ESor

suc reat nent. her aspec
agmnﬂmsn&mummmsda)mmﬂmﬂﬂuﬁnmdbhamhm&mMEmnt prevention or
i nhibition of lung di sease, whereby a pharnaceutically
and pharmacol ogically effective anmount of a conpound

Sull%ffuzftl% et &f the uﬁ@ﬁﬁo?ﬁ@h'rﬂetﬂd& ORI R §’u Jeﬁu@h &%%ﬁbmon

B receptor agonist, is admnistered to a bj ect :
of lyngdlésease, whenaby 2 pharmapeuticallseand phgrmocologially offbasive ramwetcbf a

o g S5 AR S TP
admiristered tonsitfectinmded 0f stchrtrehfi@ntraie gﬁ{@cﬁtea@é tof bl tedted niay

thrive, whereb har maceutical ly and
’”wﬁﬁ%ﬂﬁﬁgﬁl6@%%@%?%0€W€@@ﬂmﬁégﬁﬁ%ﬁ%¥m%$3a conpound of

formula (1), optionally in conbination with a GABAB
_receptor agonist, is admnistered to a subject in need
Stillgf fughrrfaspectaf the irtventionf ig atohethodafop the tmafagérhent jofi edlntd torhrive,

whelss PSPPSR P BT OGTATALD SRR otatof s cSTapouit of

fornpha(IRpaoridligah hm&mdn«sﬂwma CUBRAL ferbityr HohREtd MBninistered to a
anpunt of a conpound of fornula (I), optionally in

subjegsrib perataf SHehwireamentGABAB recept or agonist, is
adm nistered to a subject in need of such treatnent. A
further aspect of the invention is a nethod for the

A ﬁtrmeﬁztspmn of dre ipveatiemisi :omethbd Foantyaniggatmsnt @ pfévemthind)f asthma,

itis,. whereby har maceutical l y, an
suclbﬁdy E}%@ Blay ﬁdr %sélppa&, v@qefe@gzta‘@én%qﬁ;s ?gpx){d pharmacologmally 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 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 GABAR 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
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a compound of forrmula (1), optionally in conbination

wo 00Fr327GABAB receptor agonist, is adm ni sterpqdgQod@/ 001461
subject in need of such treatnment. A further

enbodi nent is the use of a conpound of formula (1),

optionally in conbination with a GABA B receptor

agoni st, for the manufactuf?® of a nmedicanent for the

treatment of a functional gastrointestinal disorder

(FGD). Another aspect of the invention is a nmethod for
compopad of fampiarD), epticnally freedrehivatiog asity ®GAE st TR prptor agonist, is

] r, . fective.. unt of aconpound of
s N R B T 0%\ Th & GABA B

receptor agonist, is admnistered to a subject

suffering from said _conditiop. further enmbodinment. is
A fuglpg ea@ed HrenGis s & ERDPETRS f'é\mﬁia ,(151;9&19 %amyorrlltamatm
with 6 GHRBARtdcBRoMidoRish fEABARMERERLOST AYEMEatent KR thd B&itment of

manuf acture of a medi canent for the treatnent of

functiamaltdyspensia. dnpethenaspect ofthst inwentias prex method fdrehe froasmentort

I S net hod _for.the at nent of. functional.d si a,
runctighal QPR ok Py 7 SIS M ur o A TR 6P R o &
optiohklly inofbib@adibh Withrh GABRIzRaddp? aYbiis, 8 2BABARee ECPE D ect

agonist, is admnistered to a subject suffering from
suffegiag fropbisyl ¢audiionFunct i onal dyspepsia refers to pain or

di sconfort centered in the upper abdonmen. D sconfort

may be characterized by or combined with upper
Functibohd ey spsebsif ndfbns és pain @adisyorsfurt eepteredoh diat ippgr drdonansea.

o5 8 S ALl L PR
satietydBdbiidd GHHa@sdaaEREIBEI¥AIYO bREHn€A 1P FunbiiShi0 Bl flePdh Ban be divided
abnormal ity of uncertain clinical relevance (e.g.

into P greBP¥Ct er pyl ori gastritis, histol ogi cal duodenitis,

a S, Ml I LA Vit 4
S Sb oy oA BRSNS Y o SRR QAR
explcattahictinichlatleviire $y ppHeli®badienypiord pastritiky Bedsiicl can
be di agnosed accordi ngi to the followng: At |east 12
wedhastenifi gaHstARRS o ViseRr Al S PSS BRITY 5 &aéﬁ%%%‘%ﬁi?]i*ﬁl ygnotility)

Pr eaedisnGitldo RAGHHIOEkplanation for the symptoms.

Functional dyspepsia can be diagnosed according to the following:
Atleast 12 weeks, which need not be consecutive within the preceding 12 months of
1- Persistent or recurrent dyspepsia (pain or discomfort centered in the upper
abdomen) and
2- No evidence of organic disease (including at upper endoscopy) that is likely to
explain the symptoms and
3- No evidence that dyspepsia is exclusively relieved by defecation or associated with

the onset of a change in stool frequency or form.

Functional dyspepsia can be divided into subsets based on distinctive symptom patterns,
such as ulcer-like dyspepsia, dysmotility-like dyspepsia and unspecified (nor-specific)
dyspepsia.
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1- Persistent or recurrent dyspepsia (pain or

Woz‘%'ﬁ(g@ﬂﬁo” centered in the upper abdonen) apgrdr0/001461
evi dence of organic disease (including at upper

endoscopy) that is likely to explain the synptons and
3- No evidence that dyspepﬁga is exclusively relieved
by defecation or associatet®with the onset of a change
in stool frequency or form Functional dyspepsia can
di vided into subsets based on distinctive synptom

Curr%k/te&s Hag ﬂ@{ﬂ?m o4 §ungtieral dyspeasiy sﬁslwslsy eanpirigal e flirgofsgl
towalafy lfﬁle?%? 90 pﬂf&' Iilbs@g, ]Q/%BE& }Ieﬁ'éc}%es still mclude

pepsi rren exi sting thera
mmmqyswem3|a is largely enpirical and directed tomards
relief of prom nent synptonms. The nost commonly used
therapies still include antidepressants. A further

A furlise @§jecOdf th@ﬁwbﬁtiéﬁﬁb tRMisk 8f & BENpSRdAbcARIBL PRI (1),
according to formnul gé@, optionally in conbination

optioppliyhingcomhBaBon with st é@qemor agvists foe theanarfudacture ef of

medlgam n?'f% %gamngﬁt 0r2> de\;eﬁgo c%eégr;taﬁ% BC glv (Ei:rg 1 t(?ésa?t fugh as

consi}qf&dﬁ) ma@laﬂﬁnalnBHBS dlllﬂﬂfeh PfeanhﬁﬂﬁmBMHalkﬁﬁtlﬂg bowel movement
alternatlng bowel novenment predom nant |BS. A further
predofainaRtiBgt the invention is a method for the treatnent
or prevention of irritable bowel syndronme (IBS),
wher eby a pharmaceutically and pharmacol ogical |y
A fushidr esneictef therbuyrntianf is @ moadimlofon thedfeatnpamirat preydntion of irritable

vow Sy RERe B v Shecdeellitoty Do abemro feah Pt

amotirt @8k BBMpoundBS fosmile (1R opticifily e dor@binaticihw R h GABAg receptor
functional disorder wth specific synptons that

agonjshds ylpainisired o roukieet inmeed ok ek SHESAY nal pain and

di sconfort acconpani ed by altered bowel function,
often wi th abdom nal bl oating and abdom na
IBS dibsteémdéford ab b chrongeinretmnhlydighirddrdeith specific symptoms that include

continuous or recurrent abdominal pain and discomfort accompanied by altered bowel
function, often with abdominal blbating and abdominal distension. It is generally divided
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
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into 3 subgroups according to the predom nant bowel

pattern: 1- diarrhea predom nant 2- constipation
woredmmeant 3- alternating bowel novenents. ABJOSSEZ@b/001461

pain or disconfort is the hallmrk of IBS and is

present in the three subgrﬁzps. I BS synpt ons have been

categori zed according to t Ronme criteria and

subsequently nodified to the Rone Il criteria. This

opformty. in describi.ng, t S toms of |BS has
REPhS:Rebael BT B AL BB i ng and

Oy BhiAlbicGiakBS il ithéain Soldh@senthe Fome |1 |
iagnostic criteria are: 1- Presence of abdom nal pain

or disconfort for at l|east 12 weeks (not necessarily
5 . . 2- r
A nggassul B LRt R0 B PSSR0 ARKng o Rl
opticghelle nadonditm}ioDmathta GABAG rateptbragddiste foa tigembmufadhae lof a
fre nc Onset associ ated with change in. stool
e SO AT A G RO Rt SRS, IR BIStH < ¢ he
use of a conmpound according to fornmula (lI), optionally

in conbination with a GABAB receptor agonist, for the
A furthersprst of @e dfventioreigiagastbed fof dre trdatmant enprerentiopof CNS

. prevention di sorder.s uc anxiety. further .
disoffefy St oF B, AR EhRirm Rt e A b eietly e
amoSI\htt of b @vpbuirel A OFFOrnGING(TYl] c[@?ibﬁ&]ygn cﬁmbiilataﬁal Wil heiliAl[BAB receptor

ereby. a pharnmaceutica and_phar macol ogi cal | y
agoné%*sflééi%wléstf‘a?@ sugfechindisat oL ifgh Geatsphul a (1),
optionally in conbination with a GABA B receptor
agonist, is adnmnistered to a subject in need of such
A ﬁltﬂgl@raasmh of tha ifvgntidrers the peeaif achmphend apeenditgon Hrawian@),

. f ] di f er.mul 1), ti |
optiftify GhsPruieiBR i A apAtbri E ety ot i Moy oF e
meditaineitaet e @reSnedt or prevention of depression.

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

subject in need of such treatment.

A further aspect of the invention is 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.
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medi canment for the treatnment or prevention of

WO ﬂ@ﬁ(ﬁg?i on. A further aspect of the inventi @rshdbe/001461
net hod for the treatnent or prevention of depression,
wher eby a pharmaceutically and pharmacol ogical |y
effective anount of a conpound of formula (1),
optionally in conbination Wth a GABAB recept or
agonist, is adnm nistered to a subject in need of such
treatment. A further aspect of the invention is the

For thegairpse gf guninuenitrnatie doran Tagonist T omid be voryrstosdes exkding
oGP IRNORL Bl s R SRR 00 g P

as a qonpeemi capabloeiof datielhy] docygt felisc acthstiag GARA R trceptbot | ne
dependency. A further aspect of the invention is a
nmet hod for the treatnent or prevention of dependency,

The Wt ASRONGINHBPRARE BlYha MBS YR rd kRS &ltd &Rl Nned

and pharmacol ogi cal |y efféctive amount of a ¢ompound

in acepirdanee with A/iftn) Jt-lépﬂlo}éllwaduh I n PeorgiiinBys Béackslianh Lad. GABA J.,
B.rece r agonist. - is.admnistered to a subje in

1995 LGS B Blief OGRS O Bl LB RE 09

pp. 60gemti on, the term "agoni st " should be understood as
including full agonists as well as partial agonists,
whereby a "partial agonist" should be understood as a

The $HIRRUAEE PSR @hs BRtR hi_lé'stcfi‘ﬁgch geﬁlgfquéLté s into the

activating GABAB receptors. The wordin

esophagas) sinee thel moevbrnied dyptrey éalemppharilicloetr at sedhatimed. ons, i s
herein defined in accordance with Mttal, R K,
Hol | oway, R H., Penagini, R, Blackshaw, L.A , Dent, J

The worl35:GPRIT Sasfiesdhvesal eFRRARGER] isTRAh&Tkcordance with van
rel axation. stroenterol ogy 109, pp. 601-610. The

Heergrdgnnlf-4. ¢ Enouixd:J P .d2400n Sagnesis pﬁrq%ufc isaesehBaidlieses CHin.

Gast%%%gor{?%}é?p%?rg%éf : gt ?et he esophagus, since the
nporarily | ost at such tines.
The wordi ng "GERD', gastroesophageal reflux disease,
Funcitigna ggsitrno?nqclesiti?lala 1800%6(1& r;ﬁceh e\ll,svI fttmhct%/o%ra]l dyspepsia, can be defined in
accordance with Thompson WG, Longstreth GF, Drossman DA, Heaton KW, Irvine EJ,
Mueller-Lissner SA. C. Functional Bowel Disorders and Functional Abdominal Pain. In:
Drossman DA, Talley NJ, fhompson 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: A multinational consensus

document on Functional Gastrointestinal Disorders. Gut 45(Suppl.2), I11-1I81.9-1-1999.

Irritable bowel syndrome (IBS) can be defined in accordance with Thompson WG,
Longstreth GF, Drossman DA, Heaton KW, Irvine EJ, Mueller-Lissner SA. C. Functional
Bowel Disorders and Functional Abdominal Pain. In: Drossman DA, Talley NJ, Thompson
WG, Whitehead WE, Coraziarri E, eds. Rome II: Functional Gastrointestinal Disorders:
Diagnosis, Pathophysiology and Treatment. 2 ed. McLean, VA: Degnon Associates, Inc.;
2000:351-432 and Drossman DA, Corazziari E, Talley NJ, Thompson WG and Whitehead
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Heer warden, M A., Snout A J.P.M, 2000; Di agnosis of

reflux disease. Bailliere's CHn. Gastroenterol. 14,
WOR007ABRLIT74. Functional gastrointestinal di SOPAE1SE2006/001461

such as functional dyspepsia, can be defined in

accordance with Thonpson Longstreth G-, Drossman

DA, Heaton KW Irvine EJ, el l er-Lissner SA C.

Functional Bowel D sorders and Functional Abdoni nal

Pai ... n; DA, Talley NJ, _Th WG,
- otrR e RS RRT Sreiin feeleyton BiedionsL-Costinussdingl
Disofaess. "G ub Sappl| 11DIerdeyr g9, D agnosi s, Pat hophysi ol ogy

and Treatnment. 2 ed. MLean, VA: Degnhon Associ at es,
I nc.; 2000:351-432 and Drossnan DA, Corazziari E,

A “cgﬁkﬁﬁﬂoﬂ%’cc&?ﬁgﬁ% %nﬁgﬁj m%te ?Fé%&ﬂlg\b[\g'“{ig%o b{nlatior'f}s orasa
mul t1 nati onal Consensus docunent on Functiona

“kit Ggsirts combiestion¥al Di sorders. Gut 45(Suppl.2), 111
-1181.9-1-1999. Irritable bowel syndrone (1BS) can be
defined in accordance with Thonpson W5 Longstreth GF,

A “fR Qs HIRRRAs dBRd it - ol D:
C. Func{H iOI?rA]lgld Boweoc.ilg a%b&%aé?ig%gn mF%%H@%O&# Higg%?nl na )

and (@ p AR Ap TepReiFERNISDAE PRskHtdy oNIynitT Romesanple@f 2 “fix

comiflie B0 76 uilbma R Bioion B amIS ecomminpd B LR Ghyne
(ii) acBABAR eaepnigondt et prédeheiandmiddure DROGHEST ASEOR ¢ftaFix

I.nc,; ,,2000: 351-432 and Drossnman DA, Corazziari E,
comyintiquy I\ Pharmacayien} coppasivon whereiRdh dvemprepof formpa (1) and

0 oA e IO e A RE S S B W Hie R R M iy, o)
9-1 -1999. A "conbination" according to the invention

“ b resent as "fix comhi.nation"” or _.as a "kit aof
A PR PR 5 e FiRcd §5 3 SorphimtionoThsPmm (132 gempoiind o
formalaqOreRidIHY 4 GABMEEEphor(aighnist £OPIREMA th Abrel RANMAA! Die
and |‘|‘)_ a GABAB receptor agoni st are present in one
exanyplg of a Griieot@reimrporebiprtion”™if ¢ goreipsfionavhesein ()¢ cempound of

Tl PR i DDA ke ORRUT so

the “fites parts dombaction’t map be Adminieered xianmitheeoadly aseqhiéntially or

-separately, i.e. separately or together.

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

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

accordingly.

Pharmaceutical formulations

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

receptor agonist.
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conbi nation” is a pharmaceutical conposition wherein
wo 20b7073g50mpound of forrmula (1) and (ii) a GARRME/SE2006/001461
receptor agonist; are present in one unit w thout
being in adm xture. A "kit of parts conbination" is
defined as a conbination wherein (i) a conpound of
formula (1) and (ii) a GABAR receptor agoni st are
present in nore than one unit. One exanple of a "Kkit
of parts conbi nation"” is a conbination wherein (i) a
compound of formula (1) and (ii) a GABAB receptor
t
For F]' IE%: tﬁé 8 @%ﬁb%? rﬁ%ﬁﬁ&z{ aj, %gorgﬁk)?%gn&ﬁﬁgg?o% dxtt?& ¥,
recep&;ormgbman ﬂau abgqrdamq wuethtthepleyeno investjrar sitebly forimubated into

pharARAH R oA FRTE8 A4 oA SR T B 0y other

route’ &%@ﬁﬁxﬁﬁr&@i@ﬁ SR ohleM Pl HARERIING AJPRI 1B §rt BF formulations.
binding to the'receptor protein at a site different

Thusf thc iwpinheunduafddrmpyla { @p@fzmﬂ:en @qmbma‘gqnwnh IIGABAB peceptor
agonish 16 e e R @ R Rl g Stable caricror

adjuint) @heicseier AR bt &f 18 fornhef Aftid] de@ii-salid or liquid diluent.
"therapeutical |l y" should be construed accordingly.
Phar maceutical fornul ati ons The conpound of formnula
In th%k}egﬁﬁ Ro6f &A1 ﬁﬁé!nﬁ&c,%‘du@a{l @&ﬁm%oh@ a%pedgﬁée'v% ik idvefition,
receptor” agoni st. For. clinical use, the conmpoun
the compémdmﬂfarnﬁula (D,aptibwaib m)comhmamﬂawrthal(thA/B tdveptoCAgRARBL, to

rec tor is in a ord ce wi.th the present
be for OB O B boer RSl RIS SHHbTetom Feapaose
sorbﬂtdlhﬁb!rbrﬁio!l QtgcH, @fnyWpadtind delllbsetdeAldtgs, phlabl, dr@Gbfbs suitable
parenteral or any other route of admi ni stration may be

ingregésmt appictas withglitintegraling pesatsnand [ihricaties agentsghich as magnesium

r

stear 8 B e, HMEm o D SRR R e Byl wscs. The

lﬂbdagdnﬂﬁhpnkﬁﬁ&@ﬂﬂu@ﬁmﬁﬂswtt&ngﬁﬂbﬁnmmcﬁhﬁsCalIy and
phar macol ogi cal |l y acceptable carrier or adjuvant. The

carrier may be in the formof a solid, sem-solid or
Soft bbiatheaBbd1848Ahy be prepared with capsules containing a mixture of a compound

of formula (I), optionally in combination with a GABAg receptor agonist, with vegetable
oil, fat, or other suitable vehicle for soft gelatine capsules. Hard gelatine capsules may
contain a compound of formula (I), optionally in combination with a 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.
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In the preparation of oral pharmaceutical formnulations

in accordance with the invention, the conpound of
woaoimo7aeofl ), optionally in conbination wth aPGARBAB06/001461

receptor agonist, to be fornulated is m xed with

solid, powdered ingredients,such as |actose,

saccharose, sorbitol, mannitol, starch, anyl opectin

cellul ose derivatives, gelatin, or another suitable

Lo Pt o el R et ne S it € baRuRest SEapE Pum
suspShis@isaé. 8. soR@idhs190 Skedkiohs, cuiBindlots @shoRal BEEMHLBN®S),

col waxes, The mxture is then processed into

gl . Th . .
OPtlfa%aﬁY] &t exnRIpation ithex OB Aateecptar figpaists andsibe reryeindariof éhe

I : i I C aini ng, a
formfBREH SRR of Sudlt SRl Ml AP IRRSTIARR, D9
glycetohiprepgiene iglyebt dndepoBABAiBergweh tibdesagh puctt Liquid preparations
g@tab e oil, fat, or.other suitahle vehicle for soft

may S QoS SBPS TopBTREAEr ey SRerhaap Hdesrhary et gqllylose
or ofeCRIEROMA iéé%tsf. DIt FrepdrdtionRRb: &ﬂaidhﬁnﬁ%@atﬁﬂrmﬁn%gc{ tﬁen

with a GA receptor agonist, I n conblnatio
prepaisH i the dowe plea diyrngmsdt orieseeomstituted wWithct steble solvent prior to
saccharose, sorbitol, mannitol, potato starch, corn
“starch, anylopectin, cellul ose derivatives or
gel ati ne. Dosage units for rectal adm nistration nay
S lbeﬁgéggared i) in the formof suppositories which
olufigpy 1oF RATERiEral & 3tipR 103% O Propaserl ge d solpien of heqpenognd of

. e f o . '
ot ARFRRRIL ! chbibton G EarduBRbahidBoh Ty
phargyesusiqallyt acceptatde sdiiverdt These selttiona n@4BAsoRonedegbilizing
. onist, Ln.a.mxture with a yegetahl e oil araffin
inge AR ooy ool etio oy SISREH At oot i forn of
ampowlpset véals. Jolhitiohs £d¥ paRt@terA afingfistAuibe aty aIRAR PR as a dry
enema; or (iv) in the formof a dry micro enenm
preprgtiaR fode TepPrsBiugel Widle pstebleuolgnt extempomaneale beforesat
just prior to adm nistration.Liquid preparations for
oral adm nistration nmay be prepared in the form of

In omyaspers ofthe puspetrisventisn, acogposad of fonnsla OF), SitREMSIONS,
ont ai ni n c ound of formula (l), optionally in_
comEBHATTYYT 15 Al S SO RPAEIREISb GRS 5 ENEEE, ongmer e daily,
depen @B iol RS seQérith e tHeQlalblt &L o 1i6R NS kifidal Q?i%f dosed 9@ theYompounds
sugar al cohols, and a m xture of €thanol,” water,
of formula (I) is from 0.1 to 100 mg per kg body weight of the subject to be treated, but
this will depend on various factors such as the route of administration, the age and weight

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

Methods of preparation

The compounds according to formula (I) of the present invention, when Y= -NH-Z-R* and
wherein R', R?, R® and R* are defined as above, Z is ~SO,- , -C(S)- or —=C(O)-, may be
prepared by the following general methods:
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gl ycerol, propylene glycol and pol yethyl ene glycol. If
wo #6586, such liquid preparations may contaipgy/se2006/001461

col ouring agents, flavouring agents, saccharine an

car boxymet hyl cellul ose or other thickening agents.

Li quid preparations for orgl adm nistration may. al so

be prepared in the form of2%a dry powder to be

reconstituted with a suitable solvent prior to use.

Sol utions for parenteral adm nistration ,may be

prepared asgd solution of a conpound oR formula (1),

optlonally iln conmbination with a GABABh{eceptor

agoni sR! Npharmaceutlcally ac & sol vent .

These sol \\i gns may al's c@ntain stab Lilgi

I ngredi ents and/ or buffErrng>|ngr

di spen®9eai nt Nonit dosB¥8 n the npOgges or

vials. Solrtions for parenteral adn1H?strat|on may

al so be prepared_ arati«an tg,be

reconstltutgg ?ﬁt ?gﬂﬁg%@Pgﬁég gﬂt é&?enporaneously

before use. In one aspecg 0 %1tpe present invention, a

compound of formula (1), onaIIy i n conbi nation

with a GABAB receptor agonlst may be adm ni stered

once or twi ce daily, depending on the severity of the
whergigapupapygazeles ¢l ¢f§1ﬁlenw armoa‘éﬂrteé antp {ay ysiag @ECéﬁ@ules such as

e SRR DB ooy AT 1 el

(typicailiy 1 Qj-ebé I&Quiwien/ca)rih @Uganiceﬂoﬂ\@n’s sseicis BSF phiéhe ikt Bheafaction is

G A et P e U B0 s
o t
50 C'\@ 1@&1@3}&%{51)1&3? @?{Xg{e% ?gpsp-ggt@dgﬁ hﬁ%&%‘%P@QDIPEA 1.5- 3

f or mul I nventi'on Y= - NH
equivaledts)vhieanghientRimpdrRAnreR8 SANC whdh maldﬁfwenéd 8 énsumbﬁ%sa,tloi of

the rep e AP S PSR ey hinea et BORTS ey ity it
THF 6fd @vapbiatiofd vaes b §18RIskha\B&yired Prodited @@Mﬂs&&%hﬁﬁpﬁdub Yolids.

efficiently are converted into (la), using
el ectrophil es such as

For compounds according to formula (I) of the present inventionwhen Y =

ka

R , the preparation is done according to methods familiar to the man skilled

in the art.

The aminopyrazoles (I) are prepared from intermediates (III) by heating the reagent with
either substituted hydrazines or hydrazine itself followed by alkylation of the thus
generated unsubstituted pyrazoles with alkyl halides in the presence of a base such as
sodium hydride. In these reactions, both regioisomeres are being produced which can be
separated by chromatography (as indicated in Scheme 2; Literature: Australian J. Chem.
1985, 38, 221 — 230; Helvetica Chimica Acta 1959, 42, 349 - 359). The intermediates (III)
can be prepared by reaction of (IV) with ethanol under standard Mitsunobu reaction
conditions (Literature: D.L. Huges in Organic Reactions, Vol 42, p. 335 — 656, 1992.).



acyl chlorides, sulfonylchlorides, carbanoylchlorides,
wo JofAgnat es or isothiocyanates (typically 1.p¢spdeddoorset
equi val ents) in organic solvents such as THF or the
like. The reaction is perforned either in the presence
of bases such as triethylan ne and tenperatures of 25-
500C or in the presence of“pol yner- supported
di i sopropyl et hyl am ne (PS-DI PEA; 1.5-3 equival ents) at
anbi ent tenperature to 500C with agitation over 4-18
hours. Filtration of the reaction m-xture over the
nucl eophilic anion exchange resin Isglute-NHQ, el ution
with THF and evaporation in vacuony the desired
products as oils or anorphous sol compounds
according to fornmula (1) of the present inventipn when
Y = it heHpreparation (s @€ acclording to netRods

fanilla to the man sgll ed in the art. ThelL_AN., .
am R zoles—(i1 7T R gpar rominterne i es
(ren) by‘hﬂatlng the rengelN withl eytper s Led

hydrazi nes or hydrazine itself fo | oWed by al ylat?on
of theMhus generated ufdubsti tut zoles

al kyl halides in the presence of aN##8« such agbsodlum
hydride. In these reactions, both d?d?soneres are
bei ng produced which can be separated by
chronatography (as indi eeteg@2i n Scheme 2; Literature:

e YR ] wspgh R Ry Rt Yo kS ol Bt

ketoxﬁdrﬂds)caﬁ 88 chevepit® pothe thiynaaRes(Nonvie fea(;t'fdl‘)) with Hiétl@l hanol
under standard gltsunobu reactgon condi tiaons
Ny

phosphqrecyanidpfe and parboxyligasidsap descrase by Fuad (- é?xg Chggp- 1878, 43,
3631R-3633p of vﬁ@%o’ugf@ %h)acﬁ R ovvng? I-r(%‘égcﬁ%'d%é/rﬁgg%cg?g (6. Chem.

are accessi ble throug ratur
198267, 18Qanpikes) (ketSzheme 3).es can be converted to the
internmediates (1V) via reaction with diethyl

phosphor ocyani date and carfoxylic aC|ds as scri bed

by Shiori (J. Og. Chem 78, 43, 368" 32), or
via reagtion th aci d Al orixles as desc1|bed by
Rappopor$\$ffm%h§§ Chem—1982:>47, 48397 1|_1408) (see
Schene 3). l NN X=0H, Cl N
0 N
0]
(v)

Scheme 3
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(1'V) Schenme 3EXAMPLES Exanple 1: Synthesis of ethyl
3-[(2, 3-di hydro- 1, 4-benzodi oxi n-2-yl carbonyl ) am no] -
wa-2ei7h0g5297 | Hpyr azol e- 4-carboxyl ate The PCT/SE2006/001461
| H pyrazol e-4- carboxylate (0.03 mml) was dissolved in
2 mL dry THF. Then, PSDI EA_(25 ng, 0.09 mmol) fol |l owed
by the acid chloride (0.07 ) were added. The
reaction m xture was shaken at roomtenperature for 48
hours. The reaction mxture was filtered through an
i sol ute-NH2 i on exchange colum and the sol vent was
ExX/evppeg ated. The crude material was purified by flash
chromat ogr aphy using 30% Et OAc rheptane as an el uent
to provide the desired product. Yield: 37.8% 1H NWR
Mz, CDQ d 10.27 (s, IH), 7.79 (s, |IH),
Exa{?%%gl'7 08 (m), 7.00-6.86 (m), 4.86 (d, 1H), 4.66 (d,
Synthéd)s oféhtltb@-34[(21,3'>d(}1‘y)jro-l45&nﬁdd10ﬁﬂr-ﬂ2 yidarGoh ()B.mm% -t Vi
1 N+%{ . Exanple 2: SyntheS|s 07 et hy
pyra@%lé}]%g;qu ®hyl -1 H- pyrazol e- 4- carboxyl ate (used as
te) To a solution of ethyl 3-am no-|
Ay car boxylate (0.96 mmol; commercially
m ACROS) in MeCN was added sodi um hydri de
46 at roomtenperature. After 30 m nutes of
i rring, a solution of ethyl iodide (0.96 mpl) in
was added dropw se. The reaction m xture was
?tirred at roomtenperature for 48 hours. Then, the
eacti on was stopped by the addition was water,

The {ﬁ ;J a\/%%fje—éﬁ- %rg El X th%ﬁbﬁ@;sg(? éﬁﬂve %g%\ﬁ{ﬁ; > arTahteIeldPS_

DTEA ag:ns fel ed9 nﬂxlidl)i‘ml@wed bMERRQcid diidRQb Ve %hn&%ere added. Thh
orated and the crude m xture was purified by fl
feact&?rfgﬁ%% gias grwfen 8 regmIompEriarcior #8 pounelheseantion mirtate was

filterb®@ tHbYR A iBIKE NS Rfn Jx@%n%é 28n%nd the solvent was evaporated. The
crude material was purified by flash chromatography using 30% EtOAc:heptane as an
eluent to provide the desired product. Yield: 37.8%. 'H NMR (400 MHz, CDC}E) 8 10.27
(s, 1H), 7.79 (s, 1H), 7.18-7.08 (m), 7.00-6.86 (m), 4.86 (d, 1H), 4.66 (d, 1H), 4.40-4.15
(m), 1.53 (t, 3H), 1.38 (t, 3H).

MS m/z 346.12 (M+H)".

Example 2:
Synthesis of ethyl 3-amino-1-ethyl- 1 H-pyrazole-4-carboxylate (used as itermediate)
\\N |
[\
Nﬁ)ﬁ(o\/
N O
To a solution of ethyl 3-amino-1H-pyrazole-4-carboxylate (0.96 mmol; commercially
available from ACROS) in MeCN was added sodium hydride (60%, 46 mg) at room
temperature. After 30 minutes of stirring, a solution of ethyl jodide (0.96 mmol) in MeCN

was added dropwise. The reaction mixture was stirred at room temperature for 48 hours.

Then, the reaction was stopped by the addition was water, followed by dichloromethane.
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that were directly used in next synthesis steps

wo ik any further separation. Yield: 68. 2%crkKd20¥B01461
(400 Mz, CDA) d 7.64 (s, IH, 5.50 (s, IH,

4,.28-4.17 (), 4.10-3.91 (m, 3.37-3.18 (n), 1.92 (s,
IH, 1.48-1.18 (m. M5 mz,184.15 (MtH)+. The

foll ow ng exanpl e was syntfresi zed according to the
exarrpl es descri bed above. Exanple 3: ethyl

et hyl - 3-[ (2- phenyl hut anoyl ) a
The Hltawr %Ff‘@ t%iausmﬁym %56??1@} mﬂaﬁsorﬂ%w BSRRS coltpgted, dried

over 04 C@gsol eﬂjc wqas Je@a;(o?ated éﬁ')d thg e ﬁugtgre(\@s ufifié bﬁ' ﬂQ&l
( ity i) RER(
chromato grgpl)y usmngg)% EtOQe{)lema@:}is (an, eh@ng to ng mnzxt@t:go)f 26g101somers

S LC M5 a s _was rforne
that i P B0 S SR PP B SuR aher SeoPRobol:
68.2%4 SHENIVIR 40 00VIES] ODICS) Benvaal (85 .68 34N D), 408~ ﬂiqwfﬁ; I401ra>_3 91
Chr omat ogr aphy was perforned over an XterraTM
(m), 33%3n8 (@)6l %Os Mﬁd&}&jhﬂaS(@ IMS pedr 534. 6 (MARE. f | ow of
15m /mn was split over the 8 colums to give a flow
rate of 1.9m/m n. The 10- m nute chromat ography

The @tlasingrekample a8 shothtdns acbbrbiingeo Bleasemples AaiBédNibbve.%0
0,010 M NH4AOQAc Mbbile Phase B: 5% ACN + 95% 0, 010 M
Examplednc | Orin 0,0 min 0% A8,0 nmin 100% A 9.0 min 100%

ethylA- é%h);h @ p%efaﬁbmy@aeﬁﬂog L7 psae! Ul QSR af 400Mz.

Bi ol ‘ogi cal” eval uati'on Ef f the positive
al l osterie GABAg receptor nodulator in a functional in

vitro @
I\ o

N
N‘;:QN
SN H

0

)

Yield: 33.4%. 'H NMR (400 MHz, CDCB) § 9.14 (s, 1H), 7.43-7.20 (m), 4.28-4,07 (m),
3.44 (s, 1H), 2.36-2.16 (m), 1.98-1.75 (m), 1.47 (t, 3H), 1.29 (t, 3H) 0.93 (t, 3H).
MS m/z 330.27 (M+H)".

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 NH4OAc

Mobile Phase B: 5% ACN + 95% 0,010 M NH40Ac

10 min 0,0min 0% A
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The effect of GABA and bacl ofen on intracellul ar

wo %ad/¢isah rel ease in CHO cel | s expressing the pedRBoos/001461
(I'A 2) receptor heterodiner was studied in the
presence or absence of the positive allosteric
nodul ator. The positive aliésteric nodul at or accordi ng
to the invention increased®both the potency and the
ef fi cacy of GABA. The potency of the conpounds i.e.
t he [ty t he compounds to reduce the EC50 of
GABA gm?eégéﬁéﬁ by the concentration required to
reduagy BA180%HO by 50 % These potencies were
simlar to the potency reported for CGP7930 (can be
pur cHab®mih f rt@mATocris, Northpoint, Fourth Wy,

vonnout h, i stol, 8TA, UK) by U wyler et al.
gowefsr%’grg%% at#ﬂ@a%%t ency of GABA from EC50 of
about 170-180 nMto EC50 of about 35-50nM
. . EXPERI MENTAL PROCEDURES Materials Nut mx F 12 (Ham
Biologiqal evaluafion e nedi a, OPTI-MEM | reduced serum medi um
Fetal bovi ne serum (FBS), penicillrn/streptonycin
solution (PEST), geneticin, HEPES (4-(2- -
Effediyofithx pesitimel allobteric G myicnamérhaoddatdrf iori fonetmingl in vitro assay.
(buffer),! Msolution), Hank's Bal anced Salt Sol ution
(HBSS) and zeocin were fromLife technol ogies

The Rt 64 @XBASEAHa31E onRaty @Mt 8N6LAT rBRaseRh THED kEllsthrpressing
bacl of en and 7-am nobutyric acid (GABA) were from

the Ga)Biyey AoStecerion keterofimer was sigdigd AMbaatesencs or Rbieaesudizhe

. ( A) . .4- Avi non- -3 NI ' .
pos R SAE R 84Bor b AR i i P oo
increfsgdied the pSescean). theeffcadyl diGABAcel | | i nes expressing

t he GABAB receptor GABAsRI a and GABABR2 were cl oned
from human brain cDNA and subcl oned into pCl Neo

The @g&g&g% ARoRds IERME abiPREALompGRBE & fe¥&leMhe BC s of

a-Gaqi 5 fusion protein expression vector was
GABowss ravedledibythie egneentratn®] reiNgedGABABRN GABYDBIE b b A to.

These potencies were similar to the potency reported for CGP7930 (can be purchased from
Tocris, Northpoint, Fourth Way, Avonmouth, Bristol, BS11 8TA, UK) by Urwyler et al.
CGP7930 increases the potency of GABA from ECsq of about 170-180 nM to ECsp of
about 35-50 nM.

EXPERIMENTAL PROCEDURES

Materials

Nut mix F-12 (Ham) cell culture media, OPTI-MEM I reduced serum medium, Fetal
bovine serum (FBS), penicillin/streptomycin solution (PEST), geneticin, HEPES (4-(2-
hydroxyethyl)-1-piperazineethanesulfonic acid (buffer),! M solution), Hank’s Balanced
Salt Solution (HBSS) and zeocin were from Life technologies (Paisley, Scotland);
Polyethyleneimine, probenicid, baclofen and ]/—éminobutyric acid (GABA) were from
Sigma (St Louis, USA); Fluo-3 AM was from Molecular Probes (Oregon, USA). 4-Amino-
n-[2,3->Hlbutyric acid (*H]GABA) was from Amersham Pharmacia Biotech (Uppsala,

Sweden).
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and rLEC -G aqi 5 (Ml ecul ar Devices, CA). In order to

make the Gaqgi 5 pertussis toxin insensitive, Cys356 was
woubeteskoro Gy using standard PCR net hodol ogy PerSh2aotve01461

prinmers 5 - GGATCCATGECATGCTGCCTGAGCEGA- S’ (forward) and

5' - GCGECCG CTCAGAAGA CCTT-3' (reverse). The

Gaqi 5pnt cDNA was |igatedTnto the BarH and Notl|

sites of pcDNA3.0 (Invitrogen). The GABA B Rl a coding

sequence was anplified by PCR fronpCl - Neo- GABABRI a

using the prinmers, 5 - GGATCCCCGGEGAGCCGEECCC- 3

Geneutfyl V}?’rcggl ltﬂ@sdex%ress%ﬁm-r RORBAAATCCACTCGA- S

Subcl oned into the BanH site

GABAﬁmmuxBGAB@BS@W ploned Homrhyatantbsain 5PN ! swhgonesyiate pCE

oo GERRERR D SEPHERSE P ). A s e

proteﬁlcéic@féaélﬂﬂ v&&oﬂmﬁtﬁoﬁﬁﬂﬁﬁrnsﬁlgi tH8 hCUNeb-CAK AFRONRIAYA pldstmid
| ow ng prinmer, 5 -GAATTCGCACCATGCCTTCCC-S' . The
and p@ﬁﬂlnﬁﬁqec(l\/@&@)&laBme Celn ardesttp imeke ghef GumDpURESTIS ROXID

b I
merb S350 SR B RS R b S T 80 e
5-GRAREURErGheATGEIGOONS AGTTHA- 3 ONAGd)ldnd)S-CEIG@LEBL R2.
For generation of stable cell_ I|ines, CHO Kl ceIIs re

CTCWMG@@GGCQTT\&QTZT ?'Heaprsai dihg Couippl SRbAER lightpmto the

% P i
ol 5 BB PR o0 BB o vos
ampﬂﬂb‘a BRCE ﬂ&ﬁflﬁlldﬁé@mﬂgﬁltamsmlgiﬂlﬁﬁﬁﬂem,rﬁ PBS and 1
mllion cells were seede?f@ petri dishes.

GGWQ%CQQQ%?}@W@GQ% é? Phys repl aced with
GG é%%%%%.% : O@i@c&@ﬁc@a&?%evbﬁeﬁarﬁ%u&mﬁaaqﬁ@t@é BamHI

or gener a cell line expressing the

site CEABPBR30-GABABR2 het er odi mer, GABA Rl a plasnmid DNA (4
nmgy) GABABR2 pl asnmid DNA (4 rrg) and |i pofectam ne (24
m) were mixed i 5 mM Opti MEM and incubated for 45

In ordbr W iopinde thORBYLAITREN S Weguent&Bf GABAER2, in situ mutagenesis was
performed using the Altered Sites Mutagenesis kit according to manufacturer's instruction
(Promega) with the following primer, 5" GAATTCGCACCATGGCTTCCC-3'. The
optimised GABAgR?2 was then restricted from pALTER-1 with Xho I + Kpn I and

subcloned into the mammalian expression vector pcDNA3.1(-)/Zeo (Invitrogen) to produce
the final construct, pcDNA3.1(-)/Zeo-GABARR2.

For generation of stable cell lines, CHO-K1 cells were grown in Nut mix F-12 (Ham)
media supplemented with 10% FBS, 100 U/ml Penicillin and 100 pg/ml Streptomycin at
37° C in a humidified CO,-incubator. The cells were detached with 1 mM EDTA in PBS
and 1 million cells were seeded in 100 mm petri dishes. After 24 hours the culture media
was replaced with OptiMEM and incubated for 1 hour in a COs-incubator.

For generation of a cell line expressing the GABAgR1a/GABABR2 heterodimer,
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. T he
cells were exposed to the transfection medium fo'r 5 hours, which then was replaced with

culture medium. The cells were cultured for an additional 10 days before selection agents
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cells were exposed to the transfection mediumfor 5
hours, which then was replaced with culture nmedi um
wOoheo7web29s were cultured for an additional 10 #@ySE2006/001461

bef ore sel ecti on agents(300 ng/ M hygromycin and 400
nmg/ ml geneticin) were added., Twenty-four days after
transfection, single cell %rtlng into 96-wel | plates
by flow cytonmetry was perforrred usi ng a FACS Vant age

Pal o Af ter expansion,

(304 %%%‘%3&%?@ gﬁoﬂaﬁ@tgeaﬁmm)rv&%@ rsnty-deuraldys after
tranéi@dti%ﬂ {if\Re Eél# Ecﬁ‘)t éj%ﬁ %ﬁa@&%ﬁﬁlv@ grt?zi-ﬂh‘%( laé) Be%fo%eg using

hest unc ona response "was
a F%Xﬁ@t@gt 3 (BecterDiskinsém Pelb Aljo, QADgAﬁeﬁﬁtﬁanﬁom tthe'\GABAg

reoepRE AT Eme v Foteinaing A P RGealooqed boow: The Clone

w1thghmhf hést GmcAbnat réshldk Gvag Rblleddd) Bx RN ML Heh FHBAERDy single
gl 5 fusion prgtel n and GABAB GABABRla- Gaqi 5i mut 2

cell ﬁﬂrﬁ%%nr@‘e lenal @iy vahehaREhpit asak wsmse ngherd] IPRwas used in
theﬂréééﬁ mne (24 m) were mxed in 5 mM Opti MEM and
I ncubat €d for 45 minutes at roomtenperature. The
cells were exposed to the transfection nmediumfor 5
I C was replaced wth culture nmedi um

For g@o}?@i@ 8 ?ﬁtgéliteg’ﬁf 1 ligg, eai&ressmeG/éBlAFlBI 6gs Tsiva praseinand
wn._I n
CABRREABAR ML b tElid PR iDL ARRR -2 RO R

and hpufectanios I(Qé( )215 @vefeg]{n[ﬁe)l in Afnﬁl@ptf-MEﬁNaﬁmd if@Ibafd 64 minutes at
__singl e col were collected and transferred to a

roon {eitherynite) Theiselpoterexposedy the LenBCemmei o or Sbeuws, which
then SR8 F68ladel WitlQultitARES ng I %&E&& LBRQLASE GH]SSV aégtached

bef ore they were teste receptor
and gegged indneitl p]@?;pé%@@ cellifee H) axdesowh at cmtmmmddltﬂme;upplememed

s M S R NG T RN,

Wereanﬂie‘ﬁt%@tﬂi t!réiﬁfeHé@ tSh ePSycligsse] Red RROYE hI el G420 @\Lere

|ine that gave the highest peak fesponse In
seedgf

1PPR20dlasks sad eowm; foe apptberdirdass befpre thesawearedentot fooGABA g
rece Baibes McﬁBn@E%@%%%nfhé c?l oy Hiat SIIO n& hEhE; lhleyt peak response

calciumin t
were collected and subcloned by seeding the cells in 6-well plates (1000 cells/well) and
repeating the steps described above. The clonal cell line that gave the highest peak

response in the FLIPR was used in the preéent study.

Measurement of GABAg receptor dependent release of intracellular calcium in the
FLIPR

Measurement of GABAg receptor dependent release of intracellular calcium in the
fluorescence imaging plate reader (FLIPR) was performed as described by Coward et al.
Anal. Biochem. (1999) 270, 242-248, with some modifications. Transfected CHO cells
were cultivated in Nut Mix F-12 (HAM) with Glutamax-I and supplemented with 10%,
100 U/ml! penicillin and 100 pg/ml streptomycin, 250 pg/ml zeocin and 400 ug/mi
geneticin. Twenty-four hours prior to the experiment the cells (35,000 cells/well) were
seeded in black-walled 96-well poly-D-lysine coated plates (Becton Dickinson, Bedford,

UK) in culture medium without selection agents. The cell culture medium was aspirated
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Measurenment of GABAB receptor dependent rel ease of

intracellular calciumin the fluorescence imging
wohkeair@7smader (FLIPR) was perforned as descri bedTiSy2006/001461

Coward et al. Anal. Biochem (1999) 270, 242-248, wth

some nodi fications. Transfected CHO cells were

cultivated in Nut Mx F- 1¥(HAI\/D with @ utamax-1 and

suppl enented with 10% 100 U m penicillin and 100

mg/ M streptonycin, 250 ng/m zeocin and 400 ng/ i
ad 1@@ b of Blunr> Tpoding Galkii (e FuqyP: o3 TN PEOREnsEI K A0hb
[ o 0
epes PENFENTF S TR B A AR B RS Bl o e 5%

CO, ﬁﬁﬁﬁfk&nt}@'d?}&sﬂﬁlﬁﬂn wiesfpated abiihel dalle whieurahede times with 150
w t hout se

ection agents. The cell culture dlun£
1l ofvesh eluiomed mObpivboTsFidFnd 0FuNoHenen n HBSR) flaved byrgcition
o v EEBERS 0 A0 Aot
readé’ﬂﬁoﬂé&;ﬁa @e%g%b 106G lﬂilbﬁ?tuﬂA) Thst coypewss titeradilueisto 5 1)5%\/1
aspirated _an e cells were
conopiragPTyASADED FRRFIBRE @9 nMrianss @Hgﬁgﬁwggr?@afgﬂd@f“ Aefplgme
of 5d ;?]] )Tlﬁesﬁ)qorfe%wh&m@% i Eﬁ@v&?‘%ﬁc&fd 3060 mlo%fbeY‘&§ Bnd 50 s after

here t assayed In a
the afitlition e teetmomponm@lha@r@(iﬁl?ek ( Bader6 (llhdblﬁbmwwa@éﬁmeé and

sl G B BT S Teségfﬁoaﬁﬁéﬁﬂﬂé’fé% HTepes and 5%

DMSO and added in a volune of 50 . The fluorescence
was sanpl ed every second for 60 s (10 s before and 50
GTRySafter the addition of test corrpound) bef ore GABA (50

PsEapyS bigins 2 Ha R 4 e o T S fakieRY.

(100&:&15@]61 GHNISTRMEDTE mms HD@T4§ %ﬂmﬂmgb @Spgzui of
45m n i n nenbrane buffer s | vVl EDTA,

mentEe] prI@E&prq;Hed fovm thoeelai m¢sn§=smh9§ 5h@veanwﬂ<bf0 &rbegRe serum

A
a%éclh GRAM AT Yo1amd o8 25@11“’1@51351%0&5@?@@% ﬁﬁ@d&ér&ﬁhed in

Parmama Blotech) in a final volunme of 200m
the PresenspefA0LM GBP MY Thy roresion stae siarted by the addltlon of GABA at

concentration between 1mM and 0.1nM in the presence or absence of the required

concentration of PAM. The reaction was terminated by addition of ice-cold wash buffer
(50mM Tris-HCl, 5SmM MgCh, 50mM NaCl, pH 7.4) followed by rapid filtration under
vacuum through Printed Filtermat A glass fiber filters (Wallac) (0.05% PEI treated) using a
Micro 96 Harvester (Skatron Instruments). The filters were dried for 30 min at 50°C, then
a paraffin scintillant pad was melted onto the filters and the bound radioactivity was

determined using a 1450 Microbeta Trilux (Wallac) scintillation counter.

Calculations
GABA dose-response curves in the presence and absence of test compounds were

constructed using the 4-parameter logistic equation, y=Ymax + ((Vmin=Yimax)/ 1+(x/C)P), where
C=ECs and D=slope factor.
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t he presence of 20mM GIPgS. The reaction was started
by the addition of GABA at concentration between |nV
wanw7®732eM i n t he presence or absence of the requiSEz®6/001461
concentration of PAM The reaction was term nated by
addition of ice-cold wash byffer (50" Tris-HO, 5nmM
MCt, 50 NaCl, pH 7.4) f ol owed by rapid filtration
under vacuumthrough Printed Filtermat A gl ass fiber
filters, (Vall ac 0.05% PEI_ treated) using a Mcro 96
The pgiepeysetdrAlldp Qﬁl’ PHYE MarBoipsymedipenlpiting dreslog@iao for GABA
el I e ol ] cintillapt,.
e g o ek ne PSSl G et Rk B G pfthince BFnion
the maasinsaent was perfummedlet er mi ned using a 1450 M cr obet a
Trilux (Wallac) scintillation counter. Calculations
GABA dose-response curves in the presence and absence
€ e
Genhld 84 DSOS AR oL SO BoblHsbevoen 0
and QQ9hitM.ymac) /| +(x/ C) D), where C=EC5Cand D=sl ope
factor. The potency of PAMin GIPgS assays was .
deternmined by plotting the | og EC50 for GABA agai nst

Effebh\6t do@oﬁﬂ&q{‘? i %Jd@%k@l&eﬁ:%?dﬁ%ﬁéiﬁﬁ)ve allosteric
nodul ator 1 n e pr he measurenment was
perfornmed. Cenerally, the potency of the conpounds of

) r s from EC50Sbet ween 20 nM and 0. 001
ColBEMRyob by BRET°

ounds in I BS nodel (colorectal

For GRS eB3sinonglyéhylefiebilbn Bigl £09heting Gk teF@hadcRRhofkePis
. C o] yet hyl ene ball oon with a connecting catheter °
insefiLiahy FSHbEREY 2 an FRgeibe bescion trrallgontodhe woisolyig g
: h : t nus ri i.
R R A oaract paRhite 1% S B il o
the Yag; ofShe thilyith Eipe. Atathtedres tiins, dni ineahehoust dathebael¥ecior®Becton

tail owith t . AL T h time, an intravenous
Do sV BT e esl SR sor R e SHBR Thercafer,
rats a8 PRICEE T BoldndrAddgey fldlfoRed ¢ PR FnAsbab Sl & Q915 min

Thereafter,
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, Mdlndal, 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
werento7sy7t he experinments. During the CRD proceduSg2006/001461
the ball oons are connected to pressure transducers
(P-602, CFM k33, 100 mmHg; Bronkhorst Hi - Tec,
Veenendal , The Net herl ands)3l A custoni zed bar ost at
(AstraZeneca, M ndal, Sweden) is used to control the
air inflation and intraballoon pressure. A custom zed
conput er software (Pharniab on-line 4.0.1) running on
rg ,PC is used to control the barostat and to
Datgg?gl%gz%ﬁggctzgg%%%ecti on and storage. The di stension
The fhall et yessgresemals e saynpldient S8 THsindtaftarverracdibrerd thiligital

eneratin | se tterns on an apal og out put channel .
ilteftpe ché@hba%? %F@%&Fﬁ%@ 568, Spuaedhe ¢ atostimdped pesssure
chaz%ﬁ§ FBRShOBSw vhyihd ?%%u?é g 3R th¥bhdsid. AWeSiGance in,he

) ration of 30's at 5 mn intervals. Responses to
airflgwebetesadbeeptetsyrergsoeratdr and thegrepsem tianstucarfudher ghhmice the

2s. | n.intraball.oon pressure during.the. distendi
e B SRR M AP G B
stopifitfetecdtiOFF 10z fshged ot e@mo0d e SedirhéyoRRrfefRhtE A customized

abdom nal nuscle contractions associated to the
comgpter 0fieTasn (Fagaki o1& liap 4.0 Dhtrer de quantifisthe phasiclehapgessof the
ball Y e , ' [ ( :
DY) HAIRSTERIE e Rl SR SLATEARY) PBEE Ml i
is cabyulagechfobétesd 0Gopdriod biefome thieghulkn dbagslire attieity)aint darthe duration of

ressure signa sanpl ed at .50 Hz and afterwards.
the R @%i’ e e VR ¢ ABiensing- “&eﬁipgﬁsﬁ%lgg phisgscnalysis, the
firstbhid ldsSseds@Tlofl QAck fRSE @ @x 8 CRMUBG] fefiBet aktBAEICELhals produced
byﬂgéessure Qhaqgﬁs fromthe slow varying pressure

brapsiatdyring intlssom andodaflation of the bpldecarsnd domot briginate floowthe
aningt ween the pressure generator and the pressure
transducer further enhance the pressure variations
i nduced by abdom nal contractions of the animal. In
alddition, a bandstop filtere at 49-51 Hz is used to
RestliSnpve 1 ne frequency interference. A custom zed
The CHBRWE @le pRfYAN St RNAS AhAAE:s 3 éxahrhﬁ%l 41 fe Yk 3o 1568id &RD
~ quantify the phasic changes of the a(f oon pressure
In ragy. dripAradigMivensistivg afd2 distansibnest 80ahudlg(iABM. The tdigpounds are

adxm%étlergg Ot P80 3F 1 T 50 Epn%bﬁg and VMR responses to CRD compared to the

vehicle control.



10

15

20

25

is calculated for the 30 s period before the pul se
(baseline activity) and for the duration of the pulse
wolaso7a7smasure of the VMR to di stension). WienPCT/SE2006/001461
perform ng pul ses analysis, the first and | ast second
of each pul se are excl uded éince they reflect artefact
si gnal s produced by the bardst at during inflation and
defl ation of the balloon and do not originate fromthe
Cl.animal. Results The effect of the positive allosteric
=8 qul ators is exam ned on the VMR to isobaric CRD in
rats A paradi gm consi sting of 12 distensions at 80
nHg is used. The conmpounds are admi nistered at a
L. Ad@@@owwiqf@@gawn&ﬁmmnwgaand VMR responses to CRD
conpared to the vehicle contrpl.dains 1. A conpound
of the general fornmula (1) (R) wherein Rl represents
hydrogen, Cl- Cl10 al kyl ,1C2- NClO al kenyl; C - C10
al kynyl; or C-G O cycﬁ oa yI ~each optlonally
substi t ut ed by one or nore 1-CG 0 al koxy, C3- C1
cycl oal kyl, Cl1-G 0 thioakkoxy,y SO R7 hal ogen(s),
hydroxy, nercapto, carboxyldc acid, CONRBR9, NR8COR9,
CO2R10, nitrile or one or two aryl or heteroaryl
groups; or Rl represents aryl(fjor heteroaryl, each
th%ﬁLlonally substituted by one or nore of G-G O
C2-Ci O al kenyl, C2-C 0 al kynyl, C3-C10
cycloalkyl G-a o alkoxy, G -C 1 thioal koxy,

R iR Ml Ol C%%lkq%%?%%i%%@%'@fﬁfyl )
cycl&dlke4aBh %ﬁﬁdﬂaﬂg rs@é’sﬁ%uted’%&?e’ dt n@&l@ foiljr e Elkggé ?:; n u]f) . d

group used in def |n|[Rg
C}’Clmkidn@l-&lo thivalkogy, I ,deuh(gbl(s) G0k, mtdeaito, daibolidacid,

X -Ci @ot alkox wherein said G -C 10
O T MR OB R et P i orgpitosty! groups;or
R* represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cjp alkyl,
C2—Cyo alkenyl, Co—C;g alkynyl, C3—Cyo cycloalkyl, C;~Cyq alkoxy, Ci-Cio thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R’, NR®COR®, CO,R??,

nitrile or one or two aryl or heteroaryl groups, wherein any aryl or heteroaryl group used in
defining R' may be further substituted by one or more of halogen(s), C;-Cjo alkyl, C;-Cio

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

R? represents hydrogen, C;—Cs alkyl, C;-Cjg alkoxy or C;-Cio thioalkoxy; optionally
substituted by one or more of C;-Cyg alkoxy, C3~Cig cycloalkyl, C;-Cyq thioalkoxy,
halogen(s), hydroxy, mercapto, carboxylic acid, CONR®R?, NRECOR?, COng, nitrile or
one or two aryl or heteroaryl groups; or

R? represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cyq alkyl
Co~Cyo alkenyl, Co—Cyg alkynyl, C3—Cyp cycloalkyl, C;1-Cio alkoxy, C;-Cjp thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R® s NR8C0R9, CO,R,

il

nitrile or one or two aryl or heteroaryl groups;
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or two aryl or heteroaryl groups; R2 represents

hydr ogen, Cl- C6 alkyl, C-C 0O alkoxy or C1-C O
wohbwarkoxy; optionally substituted by one or ROTSEZ06/001461

C -Q al koxy, C3-C 0 cycloal kyl, G -C 10 thi oal koxy,

hal ogen(s), hydroxy, mercapto, carboxylic acid,

CONRBR9, NRBCOR9, CORR10 , 3Ritrile or one or two aryl

or heteroaryl groups; or R2 represents aryl or

heteroaryl, each optionally substituted by one or nore
R’ reiresents €1 -@aplkpky, optionaiyGubsticeed by o or 1g1re of Cryhy Fhioatkoxy,

0_al kox
Co- Gy R sl upitafud e s diuisy R,
NR! OGH%&RQZR ﬁlmorﬁ(a&ma aryl Bt hetbdoRryDprogpg opr two aryl
or het ryl gr s; R3 represents Cl- C10 al koxy
R® rgppsein it 0B by SneCorlingys ok eCicerrlodlkyl, each

optidrailpalikaitied e G ok bF eIy Aok ot CARRISH N

hydr oxy, mercapto, carboxylic acrd,
cycl@tipmieto, tiatogen(s), bydrong rmrcapm; wrbpky]m admb,tCéBNB?R?L NRSCOR’,

fOUDS, or presents Cl- 0 alkyl; C- C1
COZ& E@F Tene O@E’Oﬁﬁfﬁ%ﬂ%ﬁ @mupél%cycl oal kyl, each
R rq:ﬂéSeﬁ)tﬁ atyll yr Bethohivi, Léb&ﬂoﬂﬁbn@l'l‘ﬁs%ﬁﬁﬁéﬁ%y@n@%r GRe ot ®QEYy alkyl,
-C 10 th| oal kox - cycl oal éxo
Cr GBI $1-Cn gy et B Gar GooRE GreGo hioalkors,
I 30N 6,98, ko
halo%r jﬁ’eter o’g}r?y gugé}oRéé}b reﬁirdég:e {s%a‘relil/g Céﬁo(ﬁz&
nitﬁ]aejren@amdoaryelanmeamalrﬂ@wpﬁ,&ubst|tut ed by one or nor e

O C1- C1Qal ky C1l0 al kenyl., Cl al kynyl
R rpreees G Rpionat meno- o Retiusr wnC i oMoy Cro alkenyl

C,-(ahl 0B Ls-AYY 1.mercapto, nitro, carboxylic acid,
ZCG\Ig%%, Cd%g% , hitrile or one or two aryl
or heteroaryl gr oups; or R3 represents amn no,

nally nmono- or disubstituted with G -C 10 al kyl,
Yre%%&!&% al kenyl, C2-C 0 al kynyl or C3-Cl1 cycloal kyl; Y

3

sents R4 represents C1-C 0 alkyl; C- Cl10
?g\al ényl CZ }glo Ikynyl Cl-G 0 al koxy or C3- C1

R y

4
i W
?‘iN/kRﬁt o \"{\N/)\N/\
H

R represents C;—Cyg alkyl; Co—Cyo alkenyl; C—Cyo alkynyl; C;-Cyo alkoxy; or C3—Cio
cycloalkyl, each optionally substituted by one or more of C;-Cyy alkoxy, C3~Cio
cycloalkyl, C,-Cyp thioalkoxy, halogen(s), hydroxy, mercapto, keto, carboxylic acid,
CONR®R’, NR®*COR’, CO;R'?, CORY, nitrile, SO,NR®R?, SO,R!, NRSSO,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;-Cy alkyl,
C2—Cyo alkenyl, C—C;p alkynyl, Cs—~Cjo cycloalkyl, C;-Cyg alkoxy, C;-Cjo thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R®, NR®COR’, CO.R!,
SONRER?, NR8SO,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
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cycl oal kyl , each optionally substituted by one or nore
Of C1- C10 al koxy, C3- Cl10 cycloal kyl, Ci1-CG O
wohbwarkoxy, hal ogen(s), hydroxy, nercapto, kePOT/SE2006/001461
car boxylic acid, CONRBR9, NRBCOR9, CO2R10, COCR10,
nitrile, SO2NRBR9, SO2R11 NR8SC2R9, NR8C=ONR9 or one
or two aryl or heteroaryl |40ups or R4 represents
aryl or heteroaryl, each optl onal Iy substituted by one
or re f Cl i 0 al kyl, -Ci_ 0 _al kenyl, C2- C10
halogeny %BD o Ceyetkesm) %ﬂl Cigthieglicxyapieerip sagiCier ikl

S 1R s i D

SO2NR8R9, NR8SO R9, SGBR7, nitrile or one or two aryl

R Gl TudRaly, P el ChanSeulér Fidied

cyclbalkylneachloptitratly Qfibutin gEwK Sne or@loreds &) ) aik
al kox orpC1 C10 t hi oal koxy, wherein Js%%)d %%V @io al kyl

cyclpgigylpler-Cur thipatkosy hsloiger(sk dﬁywxmneercﬁpto,mﬂwmyhc anid, CONR® R’

NRS&LR@ t CBE EGH 8P nd B B RF B Bon BB 0 57 o
RS regreden‘alaky;llox hetatdar}d,pdacloaﬂidnﬁlljz slhﬁﬁtuteldtl@d)dé)br ﬁ[&@e of C 0t falkyl,

| oal kyl
oG %Pﬁo% S ﬁ%’éﬂé 5 piple Cinehoclionds CGneskrs.
halo@@ﬂ(@; h{dbk38 E%rcdﬂ%@%ca%%odmd @dNRdR@ NRg@(ﬁﬁQ ,@lo, RO

aryl” or heteroaryl groups; or R5 represents aryl’ of

nitril¢er one aF {10 argberthetoardreadupy; subst i tuted by one or nore
of G-G 0 alkyl, C-G O alkenyl, C2-C alkynyl, C-C
0 cycl oal kyl, QQo al koxy, Cl-C 0 thioal koxy,

R® rbagariiogen)Er OXyallyIECA AR dkeryl; T,0C, CAEROKYE C5-Gig1 O,
R8R9, NRBCOR9, CO2R10, nitrile or one or two aryl
cycleg e?%h@ﬁ?%aﬂgrsaleﬁﬁémﬁw @@mré%@ﬁpécmo agew, CeiCi@ 0

cycl@sil @%1 t@ioaﬁ&o& rﬁéllqgeﬁ\(g l@);//dlgy ¥1@%(}%to d;%%bo ﬁcoacup CONRgR9

each” opt 1-on Sstit
NR® GOS 1CQ alhlkrdx 91 o1e3er &0 an;gl ot betbioytyl gfahp@of)

¢ Lhi oa hal o 0X nmer capt o, carboxylic

R riplpgits S B TR AT, SR GO 57 TR Oh - oAl
Co—@fp ¥ilkeByl, C?IC%@&ZN}L O-04PSsicl AlyRT, [@Braﬁéﬁgt@l -@Mhiofkoxy,

het eroaryl, eac opt| onally substituted one or nore
halogen(g); hydroxy, Ahr§AP?o, nitro, carboxylic acid, CONR®R’ NR COR’, 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 séid ring is optionally substituted by one or more of C;-Cjo alkyl, C,—Cyo
alkenyl, C;~Cyp alkynyl, C3~Cyp cycloalkyl, C;-Cyg alkoxy, C;-Cig thioalkoxy, halogen(s),
hydroxy, mercapto, nitro, keto, carboxylic acid, CONR®R’, NR*COR?, CO,R!?, nitrile or
one or two aryl or heteroaryl groups;

R’ each and independently represents C;-C alkyl;
R?® each and independently represents hydrogen, C;-Cjg alkyl, aryl or heteroaryl, wherein

said aryl or heteroaryl may optionally be further substituted by one or more of halogen(s),
C1-Cyp alkyl, C;-Cyp alkoxy or C;-Cjg thioalkoxy;
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C2- ClCQal kenyl, C2- ClQal kynyl, C3-C O cycl oal kyl

C -Q al koxy, C1-G O thioal koxy, hal ogen(s), hydroxy,
woRowaps®;7 nitro, carboxylic acid, CONR8RO, NRBCODRR2006/001461

CO2R10, nitrile or one or two aryl or heteroaryl

groups; or R5 and R6 together forma ring consisting

of from3 to 7 atons select3®d fromC, N and O wherein

said ring is optionally substituted by one or nore of

QC o alkyl, C2- C10 al kenyl, C2-C 0 al kynyl, C3-

ClCcycl oal kyl , Cl-ClQal koxy, G - Ci 0 t hi oal koxy,

9 hal oge! drox ket g arbo
8 AR bR b o 8 B Rt
saidaryl lor Gétetoaiyd hﬁ&rophom‘jaﬂl@llﬁfurt}ﬁ? selamh;tamy onedepemnd eﬂhdlygen(s),
[ epresents R8 each and i ndependently
Cr-Gie glkyk e O%ﬁﬂﬂf)@te(ﬁl -Cj thioplkgryg kyl, aryl or ‘
het eroaryl, wherein said aryl or heteroaryl may

opt| onal ly be further substituted by one or nore of
RY haihcnydmﬁcbpx?nc@lﬂﬂemaabﬂts@; Gﬂp a]Kyl Optainklbk substitu@d-biaryd or

hetelR oBRAO P O AR bt GRS DYy, one or
moré af Halagaﬁks) Qar, - Oat 60 acybwmmb ?m Cog) ﬂ]yoalu@ngur t her

substi t ut ed by one or nore of hal ogen(s), Cl-CilQal kyl,
C] - C1Cal koxy or C1-C10 thioal koxy; R10 each and

1 '

R LR T M SRS oty Sl e Bl 6 oy

optl@mdllyéieéumaar)ahb stisytecdipy oxen@l|thore b€ hilogdnl®r Cs Chsalklneed: dafkoxy
|‘Ce %J@rﬁt()re of hal ogen(s), Cl-Cl10 al kyl, C1-C10 al koxy

or Gilig @Yt hi oal koxy; R11 represents G-C 10 al kyl,
aryl or heteroaryl, wherein said aryl or heteroaryl
may optionally be further substituted by one or nore

whepdin hadhof@tys)alkeayl, alkyaylang gycloadiylady infénsrgently hade @ieor
th k |

morf (438 SRR PR RS AR I Bl e 0 e

posmaﬁbdyac@&wﬁ@)otsabsmbmsed for O Nor S5 wherein none
of the ONor Sis in a position adjacent to any other
O Nor S

wherein each of alkyl, alkenyl, alkynyl, alkoxy and cycloalkyl may independently have

one or more carbon atom(s) substituted by fluoro;

as well as pharmaceutically and pharmacologically acceptable salts thereof, and

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

with the exception of:
Pyrazole-4-carboxylic acid, 3-benzamido-1,5-diphenyl-, ethyl ester and 2-propenamide, N-
(4-acetyl-5-methyl- 1H-pyrazole-3-yl)-3-phenyl-.

2. A compound according to claim 1, wherein R* represents C;—Cj 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;-C;p alkyl, C2—Cy alkenyl, C;—Cyp alkynyl, C3—Cio cycloalkyl, C;-Cio
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wherei n each of al kyl, al kenyl, al kynyl, al koxy and
cycl oal kyl may i ndependently have one or nore carbon

watams329substituted by fluoro; as well as PCT/SE2006/001461
pharmaceutically and pharmacol ogi cally accept abl e
salts thereof, and enantioners of the conmpound of
formula (I) and salts theré6f: with the exception of:
Pyrazole 4- carboxylic acid, 3-benzam do-1, 5-di phenyl -

ester_and 2- Efopenanlde

alko(‘ﬂ»%lc@lo loglkaes, F{As I-ha}@ﬁﬁ%(ﬁbhﬁdfgt%m}ef@%@mn carboxylig acid,
COSRONRE DRGNS oy v T By gD

two heteroaryl groups. 3. A conpound accordlng to
claim1, where repyesent;s aryl t|on
4. AR A Do Warend croelents SRR e Shons.
al kenyl, C2-C 10 al kynyl, C3- Cl10 cycloal kyl, G -C
Oal koxy, Ci1-C1OQ hi oal koxy SBR7, hal ogen(s), hydr oxy,
Armrrwamdoaccmdmg:to 205 Phoskliinsded, ovheGONR > SRY RS CORG, alkyl.

CO2R10, nitrite or one or two aryl or heteroaryl
groups. 4. A compound according to claim3 wherein Rl

6. Arsppesghicordist foslditut eteRRERY hnd R? fodmeommpodsnsisting of 5 or 6
according to any one of clainms 1-4, wherein R2

aton}seﬁﬁ%é@é%‘@%loéngﬂ‘kyl 6. A corrpound according to
claim1, wherein RL and R2 forma ring consisting of 5

or 6 atons selected fromC, Oand N. 7. A conpound
7. Aamwpulw@:cmﬁmgw app enobf daiaisissd ]W]z&xemdh'@ reepraseR8 C;-Cy alkoxy,

optiggP ST e G aRPE sy BRIk Ly T paiaio e

haloged(e)g &ydreyy, die;sbrw warbmeylmt@ COIRIOXWRPCORE | TH,RY, nitrile or
CONRBRO. , NRBCOR9, CO2R10 , nitrile or one or two aryl
one gf teargl ¢telaroaylofipps. 8. A conpound according to any
one of clainms 1-6, wherein R3 represents Cl- Cl al kyl,
optionally substituted by one or nore O C 1-Cl10
8. Atdm'n@amkcba(opprdm to@i@ ony of daibdsyil-6, Wetrein Riabmeents<);-Cyo alkyl,
opug%glﬁfégsuuﬁ?t{ ‘py Iée cgrn%arg %? éy 'dlff ﬁl?(g:allﬂgoxy,%cz\—l%?ﬁgycloaﬁ?yl keto,

halogen(s), hydroxy, mercapto, carboxylic acid, CONR®R®, NR}COR?, CO,R!, nitrile or
one or two aryl or heteroaryl groups.

9. A compound according to any one of claims 1-8, wherein R* represents C;—C7 alkyl,
Co~C7 alkenyl, Co—C7 alkynyl or C3—C cycloalkyl, optionally substituted by one or more
of C;-Cyp alkoxy, C3—Cyg cycloalkyl, C;-Cyg thioalkoxy, halogen(s), hydroxy, mercapto,
carboxylic acid, CONRSRg, NR8COR9, COQRIO, nitrile, amide, sulphonamide, urea 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), C;-C;o alkyl, C;-Cyo alkoxy or Ci-
Cyo thioalkoxy, wherein said C;-Cjq alkyl may be further substituted by one or two aryl or
heteroaryl groups.

10. A compound according to claim 9, wherein R* represents C;—Cy alkyl, optionally
substituted by one or two aryl or heteroaryl groups.
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one or two aryl or heteroaryl groups. 9. A conpound
according to any one of clains 1-8, wherein R4
woemrasetrs Cl- C7 alkyl, C - C7 al kenyl, C - €TT/SE2006/001461
al kynyl or C3- C7 cycloal kyl, optionally substituted
by one or nore O Cl1-Gi O al koxy, C3-G 0 cycloal kyl,
Cl- Ci O t hi oal koxy, hal ogen(3), hydroxy, ner capto,
carboxylic acid, CONR8R9, NRB8COR9, CO2R10, n| t r| l e,
am de, sul phonam de, urea or one or two ary
11. Aeverpoand/iccgriing, claimelOgivhers i Rf' repyeisents Ch@@ﬂ@é,rsybstlmted by
roup used in de]?nl ng R4 may be further substituted
Onegﬁ/t“ﬁﬁaéyg?f FRgr SR%%0gen(s), Cl-CG 0 alkyl, G -C 10
al koxy or G - G o thioal koxy, wherein said G-C O
al kyl may be further substituted by one,or two aryl or

12. Aeoepennd accgrdingi any gne of @aﬁ‘fﬁdumvhée% Relirersesents @rdom
hete?oagiﬁ@étﬁnggﬁéuﬁsone /e or'm ?T 8¢ @J %Jt aelqug,g@ _eNikehyl, C2-Cro
alkyayh @asCib byc}éal@hﬂ@*ﬂi DEY: (i2ee) C@l-l Gg ﬂmalk@l’iw hﬁl@n(smd@lxn

R4 represe s Cl- -’ q ne or t
merghyP, TP, w%@ﬁ%ﬁ WRUCRR e i Pt
or HeRYoaP1§r&ipsC! a| me 1-8, wherein R4 represents aryl or s

heteroaryl optionally substituted by one or nore of

Cl- C1Qal kyI C2- ClCal kenyl, C - C10 al kynyl, C3- C10

C 1 ‘
13. %& omga%h%é' %mcoﬁaﬁa%go a%rl%%é%f clg%nsq 92 :\xlf'ﬂoe?eq}é gagéég(rﬁelntg Cali:4i a(ljlfyl.

CONR8R9, NR8S8COR9, COZRlO nitrile or one or two aryl

or heteroaryl groups. 1 A copnpound acgwidi ng to
14. Angpranoand pecordingto Cialmz” ereén R REPTGSet BBt s CL- 4

al kyl . 14. A conpound according to claim 13, wherein

R5 represents nethyl. 15. A conpound accord| ng to any
15. dnepngound acavedifg fodgnywine o€ tlain® 1-éprvdwesin R @ipremnkﬂﬂl 4 dkyl.

16. A compound according to claim15, wherein R6

represents nethyl. 17. A conpound according to any one

16. 9 cohiulB adcotdng Whelhiai 15, Rhermd RR@epr&eits ehettiyg

17. A compound according to any one of claims 1-12, wherein R’ and R® form a ring

consisting of 5 or 6 atoms selected from C, O and N.

18. A compound according to any one of claims 1-12, wherein Y represents

?{N/TJ\R4

19. A compound according to any one of claims 1-12, wherein Y represents

O\\S//O
N~ ~gr*
H

20. A compound according to claim 1, selected from
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consisting of 5 or 6 atons selected fromC, Oand N. O

18. A conpound according to any one of clains 1-12,
woher7@seY represents 19. A conpound accor di ngPCO/SRZNP6/001461

one of clains 1-12, wherein Y represents 20. A

conmpound according to claim1, selected fronethyl

3-[(2,3-dihydro-|,4-benzodﬁ§xin-2-y|carbony|)an1no]-|-

ethyl -1 H pyrazol e-4- carboxyl ate and et hyl

(.2- . rhenyl but anoyl ) am no] -

- et hyl - 3- |
emyh-géﬁg%y@g- J%B?rb?esiym%ylczabonﬂ)gaigxlpha@ém-ilgapyrazole-4-
B g R o e

carrier or diluent. 22. A conpound of the genera

ormula (I I erein Rl represents hydrogen, Cl- i
21. &Rp R %C;éﬁpeiml"éowm@g -mmdgm@;%yg,o &y @@g.of glpims
1-20cnd lagdbitydceut@al a€RpiaBRatier SHBBidnt Ut €d by one or nore

O C1-C10 al koxy, C3- Cl1 cycloal kyl, C1-C10 thioal koxy,

SBR7, hal ogen(s), hydroxy, nercapto, carboxylic acid,

ﬁ{@ﬁ? itrite or one or two aryl or
22 e e(§§P§F§§§%%%%f§%$Q$%@2epresents aryl or
het eroaryl, each optionally substituted by one or nore
O Cl-C10 al kyl, C2- C10 al kenyl, C2- ClO al kynyl, C3-
Cl cycl oal kyl, Cl-ClCaIkoxyﬁ}Cl-ClO t hi oal koxy,
hal ogen(s), hydroxy, nmeraapid, nitro, carboxylic acid,
CONRS8R9, NRBCOR9, CO R10, Ajtpile or one or two aryl
or heteroaryl groups, in\any aryl or heteroaryl
group used in defining y Be further substituted
by one or nore of hal ogen(%), Cl1-C10 al kyl, Ci1-C10
al koxy or C1-Cl10 thioal koxy, gpwherein said C1-CLO al kyl
may be further substituted by one or two aryl or
Whert‘??&‘%/eroaryl groups; R2 represents hydrogen, Cl- C
al kyl, Cl1-Cl10 al koxy or Cl1-C10 thi oal koxy; optionally

R! represents hydrogen, C;—C;o alkyl; C,—Cyp alkenyl; C,—Cip alkynyl; or C3—Cio
cycloalkyl, each optionally substituted by one or more of C;-Cy alkoxy, C3—C1g
cycloalkyl, C;-Cyo thioalkoxy, SOsR7, halogen(s), hydroxy, mercapto, carboxylic acid,
CONR®®R’, NRECOR’, CO,R!®, nitrile or one or two aryl or heteroaryl groups; or

R! represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cyy alkyl
C2—Cyo alkenyl, C,—C; alkynyl, C3~Cyq cycloalkyl, Cy-Cyp alkoxy, C;-Cio thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR!R®, NR®COR’ ,COR!C,

2

nitrile or one or two aryl or heteroaryl groups, wherein any aryl or heteroaryl group used in
defining R! may be further substituted by one or more of halogen(s), C;-Cyp alkyl, C;-Cig

alkoxy or C;-Cy thioalkoxy, wherein said C,~Cig alkyl may be further substituted by one
or two aryl or heteroary! groups;

R? represents hydrogen, C;—Cs alkyl, C;-Cyp alkoxy or C;-C;, thioalkoxy; optionally
substituted by one or more of C;-Cj alkoxy, C3—Cig cycloalkyl, Ci-Cig thioalkoxy,
halogen(s), hydroxy, mercapto, carboxylic acid, CONR*R®, NR®COR®, CO,RY, nitrile or
one or two aryl or heteroaryl groups; or
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substituted by one or nore of Cl1-Cl0 al koxy, C3- Cl10
cycloal kyl, G -C 1 thioal koxy, hal ogen(s), hydroxy,
woRowapsw; carboxylic acid, CONRBRO, NRB8COR9, ECRREDOG/001461
nitrile or one or two aryl or heteroaryl groups; orR2
represents aryl or heteroaryl, each optionally
substituted by one or nore C]-C 10 al kyl, C2- Ci0
al kenyl, C2- Cl10 al kynyl, C3- C10 cycl oal kyl, Cl1-C10
al koxy, C1-C10 thioal koxy, hal ogen(s), hydroxy,
R? represeapstany] arihetesgarydaedsh opliomally il nGONRE®RS, or REEORS; -Co alkyl,

0 itrile or. one.or ryl or heteroaryl.
cr-§igipast ke Susfelin £ e el Rai i gty el hioaosy,
haldpeE), hiy@ory, HB¥caNe, Mo, MR x MG GCTONRIFIaNROGOR® CO,R?,

. C10 cycl oal kyl , keto, hal ogen(s), hydroxy, nercapto,
nitrid s \Or %0 iyl 6t hatemsRroupIR8CORI, CO R10, nitrile or
one or two aryl or heteroaryl groups; or R3 represents
Cl- C1 alkyl; C- 'Cl1 alkenyl; C2- Cl10 al kynyl; or C3-
R® EptesaysclCpaldatkoxyeauttonaly substiiitey byuins i tnoteeef Gy Cortiiodkoxy,
re of C1-Cl10. al koxy, - C10 t hi oal koxy,. C3- 8139
Cr- Pl 15iee boB D o) metepibosaSonitie 88 GONKR'
NRERORYX,RE, afHE, or GRDESH M roa sy orni tril e or
;one or two aﬁﬁgkor heteroar%[ﬁgroups; of R3 represents
R’ gpyesengy Chéherlsak (b-Ceablindpti-tas lyesdpestGst-Groeacloglkpneach

oty AP ol r G B T o R R o
cycloalkyh ks yalogak 9 deyit sy, meypoxyarbomilicapido CONR'RY, NR*COR’,

cakboxylic acid, CONR&@?,NRSCORQ, CO2R10, nitrile or
COplhe> mfrile QioPnsrqy (7o ATk &Y Rteratyl S1gMRaPs: or R3 represents
i . ibeaA . : .
R 8 e B o SRS O
Cor-€ycilisaiyk Wa-Ci6 allgpiyb $er€ s ciReoallsyly €s€int slk@&ly, CGLRo thiidalloxy,

C2- 0.al kenyl: C -. C10 .al kynyl.; < 9 10
hal s osis SRR, miadn Gy FO ke CONERR: NEER L0
nitrflé oNBMieCor@vE atyl Gt BetdspX ¥roupsor CLO cycl oal kyl, C1-Cl10
;thioal koxy, hal ogen(s), hydroxy, nercapto, keto
R @@r%m@mn@owt@p%@mowr dhgebtitrted witbpRE B, allb21@10 alkenyl,

C-B L 1 orERURBEoaRGRRIL . NRBSCRRY,

Y represents

0 O
\//

S
S
TNRE /U\ ;
H R ?iN R*
H
0 R
R
X /JL\ , sor w{ ¢?L\ /
N R N N\
H =4
R4 represents C1-—C10 alkyl; Cz—Cl() alkenyl; Cz—-clo alkynyl; Cl—clo alkoxy; or C3—C10

cycloalkyl, each optionally substituted by one or more of C;1-C;p alkoxy, C3—Cip
cycloalkyl, C;-Cjp thioalkoxy, halogen(s), hydroxy, mercapto, keto, carboxylic acid,
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NRBC=ONR 9 or one or two aryl or heteroaryl groups; or

R 4 represents aryl or heteroaryl, each optionally
weubwtors29t ed by one or nore OFC 1-ClQal kyl, C PCT/SE2006/001461

ClQal kenyl, C2- CilQal kynyl, C3- ClCcycl oal kyl,

Cl- C1Qal koxy, Ci1-Gi O thioal koxy, hal ogen(s), hydroxy,

mercapto, nitro, carboxyli’® acid, CONR 8R9, NR8S8COR 9 ,

CO2R10 , SO2NRBR9, NR8SO R9, SMBR7, nitrile or one or

het eroar o)
CONRERS R AR P Oule e * Rder ORISRl B SP e ner
9 Cl- C1Qal kyl
NRS%L&%I{OS ﬁ%goi)?%%r fp%t@&ﬁd%f %?3?6%22 ein said G yC
R* refofaaémrymmetmarﬂu eacheptisndiytsubsiiteted by oamer weretof&1 ey plkyl,

e R WS SbSRUEPSRI . B g 10
halo%ﬁ@ Q@hﬂ@)% , mER&Ho, Oﬂatrb gbdxylis uéia CONRER?, DXRBGIIGIR%@OERJ‘PS
Iko -G Oc cIoaIkyI -

SONR F3aNR05@R ey o ﬁw@rctw Sriher BRSBTY ERRBB Ry eFen eid
aryl ?%geé?e%i\l %Pu;h% ed u{\"c:l{%%%% Ko hﬁg&b‘éﬁﬂu{eﬁ b9 one B?m%fe of

eroary represents aryl
halog¥h(d), ecclecgalnm,,cle@@mumy looﬁlwﬂlythsmal’dwxyi\mh@dnbgdd&ecm elkyl

nor e of - 8alk| 0 al ke c-a o
may Re KgrAgT Subé;@mﬁd waoaaww OGAEP %&B@& G-C

1 hi oal koxy, hal ogen(s), hydr oxy, nercapto, nitro,

carboxylic acid, CONR 8R9, TSfRBCOR 9, CO2R10, nitrile

or one or two aryl or heteroaryl groups; R 6

represents hydrogen, Cl1-C O al kyl; C2- Cl10 al kenyl;

C2-Ci O al kynyl; or C3- Cl1O cycl oal kyl, each optionally
RS r§itbsehis z&@ge@mo@ﬁ, Ay ;€ bkt (ClzeC@I aiomyl; o Cs-C10

w}égl oal So t hi oal koxy, hal o en %{0@
cyclorirdageh bpticna &sﬁwslﬂalt%@c‘mmwf R’é Yo U3 t%apR10,
cyclgzllf(}'; 8 ggntthgbﬁgcpszf Y}%ﬁ{s}’ hy@fox ?%&aaﬂéydarmw@@md WORRR’,

|
re1 pre eroary each optionally
NRESURSt COuR Ehitrile onenecor tworey] of hétkroaiyd geuupguor -G O

R® r%}rgen{s ar3é%% @j?tsr%ta%z!l,%% chr:xgﬂg F@)&ﬁﬁ% ?% da;,r 6n%r,e oPCl-C 10 alkyl,
Cz—%aﬁéﬁﬂoczm b BRynACL@RY byLoasil, CCl-CQ‘d&o&R%-NB&mexy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®’R®, NRECOR’, CORY,
nitrile or one or two aryl or heteroaryl groups;

R® represents hydrogen, C1~Cyo alkyl; Co—Cio alkenyl; Co—Cio alkynyl; or C3—Cjo
cycloalkyl, each optionally substituted by one or more of C1-Cro alkoxy, C3—Cio
cycloalkyl, C;-Cyo thioalkoxy, halogen(s), hydroxy, mercapto, carboxylic acid, ‘CONR8R9,
NRECOR?, CO,R'Y, nitrile or one or two aryl or heteroaryl groups; or

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

or R® and 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;-Cio alkyl, C2—Cio
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nitrile or one or two aryl or heteroaryl groups; or R
5 and R 6 together forma ring consisting of from3 to
wao 2ei700m829%el ected from C, N and O wherei n sai #CTiSEZP06/801461
optionally substituted by one or nore of Cl-C o al kyl,
C2-C al kenyl, C - C10 al kynyl, C3- Cl1 cycl oal kyl,
g -G o al koxy, C1-C10 thi oHi koxy, hal ogen(s), hydroxy,
nmercapto, nitro, keto, carboxylic acid, CONRSR9,
NR8COR9, CO2R10, nitrile or one or two aryl or
alkenli CorOraiiyngk Sardsy crRAcdkdhCakth 4lkmgp€ﬁ§em%{\|1€g??koxy, halogen(s),
represents .Cl1-C10 - o) 1P Wostrite or
by ER B s e S ok A SR AN CERNEPR st o
one 0MB@S Biyhoshétetoaryy kroaps;het eroaryl may optional Iy be
further substituted by one or nore of hal ogen(s),
Cl-ClQal kyl, Ci1-C 0 al koxy or C1-C10 thioal koxy; RO
7 j SRR . nts hydrogen, Cl1-Cl10
R e%@%@?,ﬂggpﬁmor hgﬁgéﬂgig{/i@?&ﬁv\%& ein said aryl or
heteroaryl may optionally be further substituted by

one Qqr, re of halogen(s C1-.C |+ O :
R o el R R BLTRE RGOSR g Ly Py, $8ein
said B§PEEERRb &y Gnafbptibrally bt furtht subsituted byubs tor toreak Hajogen(s),

afyl or heteroaryl, wherein said aryl or heteroaryl
C1-CreglkdpCi-Emealkarytss Ghefrw HiPlkuBst i t ut ed by one or nore

of hal ogen(s), C1-C 0 alkyl, CG-C 0 alkoxy or CGi-G O

t hi oal koxy; R11 represents CG-C 0 al kyl, aryl or _
R’ chét addadepkndentie rapiresestabydragen, CorCih etkel, eat pr heterparyl, wherein

_optionall e furthe uhst.i tut.e Qne or

said i) Gpeieyey ey epeply By forter SegRo Rl Rty U St flogen(s).
Cl_dlp;ﬂg@ll, kg?)g{ aﬂé&%}r&'d‘l_—@gmoﬂko@; kyl , al kenyl, al kynyl

and cycl oal kyl "'may i ndependently have one or nore

carbon aton(s) substituted for O N or S; wherein none

of .t he. [.S.d _POsitiio | ; 1
R Gichapd sdepPigioyriepsods €IS PO RO SR ERAM sl or

heteftale) Whereid skid>ayy! an etesoatst alayydptiomallyi hed’epherdebﬂtﬂwem@v ene or

one or nore carbon_aton(s) substituted fl uoro;
more of halogen(s), C;-Cyo alkyl, Cl-g}o a]koxy or &1- 0 &uoa 0XY,

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

wherein each of alkyl, alkenyl, alkyny! and cycloalkyl may independently have one or
more carbon atom(s) substituted for O, N or S; wherein none of the O, N or Sisina

position adjacent to any other O, N or S;

wherein each of alkyl, alkenyl, alkynyl, alkoxy and cycloalkyl may independently have

one or more carbon atom(s) substituted by fluoro;

as well as pharmaceutically and pharmacologically acceptable salts thereof, and

enantiomers of the compound of formula (T) and salts thereof, for use in therapy.
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as wel | as pharmaceutically and pharmacol ogical ly
acceptabl e salts thereof, and enantioners of the
woanpomasxd7 of formula (1) and salts thereof, foPCUSB200001461

t herapy. 23. Use of a conpound as defined in any one of
clainms 1-20 or claim 22, optionally in conbination
with a GABAB receptor agoni&t, for the manufacture of
a medi canent for the treatnment of gastroesophageal
reflux di sease (GERD). 24. Use of a conpound as

23. Ued bfesbnipound ys dsfmedin slyadmenf tlaRfls bL0 of alaim 22, optionally in

optionally in_combination with a GABA B receptor
compghets ith p g ABfe TSPEPIGF agqniR-dophe REATAR A Elﬁ%\par{lm for the
treaRhétY 8P §dsBBesBhhdpBall tbifux digeastAGERD).2 conmpound as defi ned

In any one of clainms 1-20 or claim?22, optionally in
conbi nation with a GABAB receptor agonist, for the
nuf act ur e_of L.cament f.of .t hnhi kit ihgn_of .
24. [REHT G PaRar TaUBRE T e Rlohy B2 2 yfonatty in
contbilaBiSRNith 226ABYS QedéFtoii aEANP 0P theatandelctune of 4 Mmedidymerneor the
of clainms 1-20 or claim 22, optionally in conbination
prevgtipn of 'GABAB r ecept or agoni st, for the manufacture of
a nedi canent for the treatnment of a functiona
gastroi ntestinal disorder. 27. Use according to claim
25. PBe vhec@hpoundiasl défiredtin emabnegestains hi28girictaah 23] emiodalty in

i.s funct.ional spepsi a. 28. e of ompeund .as
confB RBGER G ApEeBRT BETH T Lo i 3 iediiment for the
inhiBRicn QR ¥ahfert mo&&rﬁabmgéa@ Bpihdibr lafABAB (TEESRS)Or

agoni st, for the manufacture of a nedi canent for the

treatnment of irritable bowel syndrone (IBS). 29. Use

R
consihdlioh BSth 5 GABNG Bemtqragois, fanke hidfmifadddre of)s enedicament for the

according to claim28 wherein said IBSis alternating-
ﬁe%ﬁa@wfﬁ%wﬁ@ﬁ%l gﬁ%ﬁ%‘ﬁ«ﬂ?&ﬁ ISfrfB%: 32. A nethod for the

treatment of gastroesophageal reflux di sease (GERD),
wher eby a

27. Use according to claim 26 wherein said functional gastrointestinal disorder is
functional dyspepsia.

28. Use of a compound as defined in any one of claims 1-20 or claim 22, optionally in
combination with a GABAg receptor agonist, for the manufacture of a medicament for the
treatment of irritable bowel syndrome (IBS).

29. Use according to claim 28 wherein said IBS is constipation predominant IBS.

30. Use according to claim 28 wherein said IBS is diarrhea predominant IBS.

31. Use according to claim 28 wherein said IBS is alternating bowel movement

predominant IBS.

32. A method for the treatment of gastroesophageal reflux disease (GERD), whereby a

pharmaceutically and pharmacologically effective amount of a compound of formula () as
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pharmaceutically and pharmacol ogically effective

anount of a conpound of formula (1) asdefined in any
wone7of3orai ns 1-20 or claim 22, optionally i nPCT/SE2006/001461

conbi nation with a GABAB receptor agonist, is

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

33. A nethod for the treatfent of a functiona

gastroi ntestinal disorder, whereby a pharmaceutically

and pharnacologlcally ef fective amount of a compound

definsfl 1 gRseRecPf(claimad-2getrickiém 22noptinpaling eombinagionsvith-DGABAS
recelgtl)iaé £ -is QRhinRRALd % 4 .431 nﬁg{qﬂ'r{ggﬁ éP{tht}eptn%n@BAB

tor agonist, 1S a nistere O a subj éct in need
of such treatnent 34. A nethod for the treatnent of

33. % ﬁ?@gj S?Wnﬁ?% %‘Hng‘?‘%(?léf SE@%H&E&W\? Gisprdssyhreeby a
pharBRBeHicalBf an@ ph@ﬂmurb%l y EgEE anfolt &% &%{ﬁoﬁﬁ&' of RrABY (1) as

one of clains 1-20 or claim 22, optionall
defined iy Emagnicor oldimp lﬁo@mhms e opspstelly agmm‘tamatlon with a GABAp

rece&gphébnfstt & ShnihRiedsl aJ %_]GC{ A nies gf soufch%%gtlgnetn eatment .

34. A method for the treatment of irritable bowel syndrome (IBS), whereby a
pharmaceutically and pharmacologically effective amount of a compound of formula (I) as
defined in any one of claims 1-20 or claim 22, optionally in combination with a GABAg

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



