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| M DAZOLES AS GABA- B RECEPTOR MODULATORS Fi el d of the
WO 20010e3209 on The present invention relates to POWSE2006/001463
compounds having a positive allosteric GABAB receptor
(GBR) nodul ator effect, methods for the preparation of
sai d conmpounds and their use for the inhibition of
transient | ower esophageal sphincter rel axations, for
the treatnment of gastroesophageal reflux di sease, as

Im%%{);g? ﬁ§é%pﬁ@%¢%ﬁéﬁm%ﬁﬁgbl e bowel

syndronme (1BS). Background of the invention The | ower
esophageal sphincter (LES) is prone to relaxing
Field; ofitee waventiont | y. As a consequence, fluid fromtfie

The RRERN RN RS o St PITRERAPIAS R iferic camee

rece;ﬂdir (GBR)timdiridmedfete Eneﬂfbfde forethk propastion off slajd)@ompounds and their
rgesqophageal . refl ux di sease &gERD I s . the nost

use fﬁfﬂi AhaHon phignsisaLIorsT AtopaIseAlIPhinigE elapenss for the treatment

of ga%%ésg_tﬁltlfag@ﬂ AABCHLAS, @P%eﬂ'ag@or%e ﬁ%@rﬁgﬂt{%ﬁ REI C acid

secr or at neutralizing acid in e esophagus.
gmuﬁhsmhmﬂdﬁonbnMHﬁusnﬂﬂebwwdsymhbmm(ﬁﬁﬁ.been consi der ed
to depend on a hypotonic | ower esophageal sphincter.
However, recent research (e.g. Holloway & Dent (1990)
Back@asihtd @€ Megh@dntiofd i n. N. Aner. 19, pp. 517-535) has
shown that nost reflux episodes occur during transient

The Jopize psopBagsplapbictcs ghiinds pong & wlengopsiteBRAS 4 | e.
A e e T

barrieros tehpoirarilp &ist etrsush vilek, a%REm hemimfguefdrted to bhéefut’s a

need for a therapy that reduces the incidence of TLESR
and thereby prevents reflux. GABAs-receptor agonists

Gas&&y%b@nreﬂh@me&s@ (GRRIYii$ thE tasaRpreWhibmiphe AkSGhRS8A] 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.

GABA g receptor agonists
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98/ 11885 Al. GABAB receptor agoni st SGABA

WO 2qpdnazpnobut anoi ¢ acid) is an endogenous PCT/SE2006/001463
neurotransmtter in the central and peripheral nervous
systens. Receptors for GABA have traditionally been
di vided i nto GABAA and GABAB receptor subtypes. GABAB
receptors belong to the superfamly of Gorotein
coupl ed receptors (GPCRs). The nost studi ed GABAB

recept.or, agoni st hacl ofen (4-arni no-3-( .
GABA (Grimipel iy S ia ARTRAORRIS DeTQRHSRURFriih thergena) oad)

periphétaldRBfdik Sl RRBHSD G G SBAIRAL trafiBoral 8n ARided into
descri bes the use of the GABA B receptor "agoni st

GABAR aafiGrdphn epentoesubpioph 65 BARreseptoischelang tadhe superfamily of G-
ther in j ar in the treatnment of central
Pmteﬁlecro\‘%ﬁ%gT%"?B‘i"%?@fi%b'ders. EP 463969 Al and FR 2722192
Al di scl ose 4-am nobutanoic acid derivatives having
di fferent heterocyclic substituents at the 3-carbon of

The mo stdied I GARAR Feceter agpnistbacipfen (Samzwet (2 oljgtophenybiutanoic

ot 0L OR ML ORI U LG5 JRNL B s 10 Mo

the ugbenfitheaGABSs: rofep(B-agamstr(8mnupyprdpse insthyiplesphihici acidafor dse in
whi.ch d j bed t ent GABAB Dt ni sts.

theraié i paro e 5 PTG S SRS A BENG P REEBH I ET3e) ds. and
(3- am nopropyl ) phosphi ni c aci ds have been di scl osed

in WO 01/ 41743 Al _and WO 01/42252 Al, respectively.
EP 4639608 v luand B 2732105 Al eliselase dsimmipebuidnoseasid gerivehvesglavinigc

it f e A0 LA SR MY of BBk Sy Rl CE 18P G )
discl@Bs sBRfMted 3t 2ninSptophiphosphadd stidsialvinguesh affiditich @wards ,
BAB rec i.es are, describ i n Bioorg.

GABRREEEPEh & Sf BooPSidprhb gicloges 50850308 For a mor e

i S S i i
agoniPysPiill gben(Basinepropylroethylphé sphingd acRimdE3r ecept or s
aminopropyl)phosphinic acids have been disclosed in WO 01/41743 Al and WO 01/42252
Al, respectively. Structure-activity relationships of several phosphinic acid analogues with
respect to their affinities to the GABAg receptor are discussed in J. Med. Chem. (1995), 38,
3297-3312. Sulphinic acid analogues and their GABAg receptor activities are described in
Bioorg. & Med. Chem. Lett. (1998), 8, 3059-3064. For a more general review on GABAg

ligands, see Curr. Med. Chem.-Central Nervous System Agents (2001), 1, 27-42.

Positive allosteric modulation of GABA g receptors
2,6-Di-tert-butyl-4-(3-hydroxy-2,2-dimethylpropyl)phenol (CGP7930) and 3-(3,5-di-tert-
butyl-4-hydroxyphenyl)-2,2-dimethylpropanal (disclosed in US 5,304,685) have been
described to exert positive allosteric modulation of native and recombinant GABAp
receptor activity (Society for Neuroscience, 3 0" Annual Meeting, New Orleans , La., Nov.
4-9, 2000: Positive Allosteric Modulation of Native and Recombinant GABA g Receptor
Activity, S. Urwyler et al.; Molecular Pharmacol. (2001), 60, 963-971).
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2,6-Di -fert-butyl -4-(3-hydroxy-2, 2-drnet hyl propyl ) phen
WO 2061/07328P7930) and 3- (3, 5-di-ferfbutyl - PCT/SE2006/001463

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

5, 304, 685) have been described to exert positive

allosteric nodul ation of native and reconbi nant GABAB

receptor activity (Societyfor Neuroscience, 30th

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

Positive Al dul ati gn. of- ve, and
N, N- IRy i @rm@tiglaaffwi%p%? “PRRidRer gty 91 een descgiped to
exert 1%’41?5&1% ﬁfoﬁﬁﬁﬂ{) n 6240 @AB@Qreceptor (The Journa[l of Phannacology
63-971). N, N-Di cycl opent 2-metfrylsul fany
and Bxpenmeida dihetapelitics, ¥ «r00 03322t33\9é al l osteric m)dul at| on
of the GABAB receptor (The Journal of Pharnmacol ogy and
Experi nental Therapeutics, 307 (2003), 322-330). For a
For ak@Refkvie® \tneillostrieinbasibedd 6f GRORY, 3¢d: GRp&¥ ObP Rier. Pafnts
|n Ther. Patents (2001) 11, 1889-1904.
QOOQléhJ$§9 4the invention The present invention relates
to a conmpound of the general formula (1) V) wherein Rl
represents Cl- ClCal kyl; C2- ClQal kenyl; C2-
Ouﬂﬂ@mﬂbhkynvﬁmnnr C3- C1 cycloalkyl each optionally

subst.it u one or Cl- C1Q .al kox C3- C10

The (EGERIAT Y e & FBARRERY I ARG TEES Dhy dr oxy.

’ mer capt o, carboxylic aci dg2 CONRGR7, NR6COR7, CO2RS,
nitrile or one or two arylf or heteroaryl groups; or Rl
represents aryl or hegte |, each optionally
substituted by one or Cl-ClQal kyl, C2- C 10
al kenyl, C2- C10 al kényl

0 cycloal kyl, Ci-C1
al koxy, C1-C1Q hi oal S ,hal ogen(s), hydroxy,
mercapto, nitro, carboxyflc C|é{ CONR6R7, NRG6CORY,
CO2R8, nitrile or one or two aryl or heteroaryl
groups, wherein any aryl dh het er oaryl group

wherein

R! represents C;—C g alkyl; Co—Cip alkenyl; Co—Cyg alkynyl; or C3—Cyp cycloalkyl, each
optionally substituted by one or more of C;-Cyp alkoxy, C3—Cip cycloalkyl, C;-Cio
thioalkoxy, halogen(s), hydroxy, mercapto, carboxylic acid, CONR’R’, NR°COR, CO,RS,

nitrile or one or two aryl or heteroaryl groups; or

R! represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cyg alkyl,
Cy~Cyo alkenyl, C,—C;p alkynyl, C3—Cyg cycloalkyl, C;-C;p alkoxy, Ci-Cip thioalkoxy,
SO3R5, halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR6R7, NRSCOR’,
CO4R8, nitrile or one or two aryl or heteroaryl groups, wherein any aryl or heteroaryl group
used in defining R' may be further substituted by one or more of halogen(s), C1-Cyo alkyl,
C1-Cyp alkoxy or C;-Cyp thioalkoxy, wherein said C;-Cyo alkyl may be further substituted
by one or two aryl or heteroaryl groups;

R? represents C;—Cs alkyl, aryl or heteroaryl, optionally substituted by one or more of C;-
Cio alkoxy, C3—Cjg cycloalkyl, C;-C;o thioalkoxy, halogen(s), hydroxy, mercapto,
carboxylic acid, CONR®R”, NRSCOR”, CO,R?, nitrile or one or two aryl or heteroaryl
groups;
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used in defining RL may be further substituted by one
wo 2or7/0m2ee of hal ogen(s), Cl-Cl al kyl, Cl-Cl0 pdRSE200€0001463

Cl- C1Qx hi oal koxy, wherein said Cl-ClQCal kyl may be

further substituted by one or two aryl or heteroaryl

groups; R2 represents Cl- %C),al kyl, aryl or heteroaryl,

optionally substituted by one or nore of G- Cl1O

al koxy, C3- Cl cycloal kyl, Ci1-C10 thi oal koxy,

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

CONR6R7, NR6COR7, CO2R8, nitrile or one or two aryl or

st i, e Rl Ryseni, e iRl IEecy mouor

pti ona ut e one O

cs-qlmy@mauwkwocsalogm)m@am mrqaptoeca:bomlc agidnCONR'R’,
nerca r box aC| d, CONR6R7, NR6COR7,
NR ?8/&811}1@%8 Fleoh ZWBFU%( SFORYLETOHRY &F oar v
R® 1e@fedtsC,-Tyo Eiﬁylr e:@xce@ @meﬁylcd;z—cﬁ;a Qk;\myér CzCCm &alkyl, cach
al kenyl ; C - 0 al kynyl; or - cycl oal kyl , each

optiopghy yhstitpipd bm 19§@ Pi mp@doftga Gmétﬂwy,rﬁxr&ocdn@alkomaa—cm
| k
cved fé‘%‘“ﬁ(%‘ SRR, oo, kb el R FONRIR

CORBERER® ,NEﬁﬁR?qne@@?\RBaIymmhetéma@t gmnps, of two aryl or
het er oar rou ents ary

R3 TRESENY Pf %%{8%3’5 ﬁ?qho%éﬁowﬁé%’gé@mteétbé’&%w 1BpE o Cirfow 8lkyl,

cr Gl 2 AR SR i

halogga(sd éléfﬁl(og;y,, mhry@nt@»aytrommh@a acid @@HR RanNgS cC@p:RS
nitril ILE% éteroa 58 un|tr| | e or one or tvvo aryl or
eter oar y? r oups; or P%é’?esent s amno, optionally

R® represents snindj Gpﬂibﬁillyt mbxmi osdisubstinied watlhlGﬁl-Cm@&yQIQ Cyo alkenyl,
al ken L §2 C1 aI or C3-Cl0 cycl oal kyl ;

Cz-CrOea&Yé% - Gro-oclonial kyI C2-G Qal kenyl : ~ C2- 010
al kynyl ; Cl1-Cl al koxy; or C3- ClO cycl oal kyl, each
opti onaIIy substituted by one or nore O Cl- ClO al koxy,

R* represerm@@m hleszal; K0yt 1o @lketyl; O2-t(hp elithikydx@s,-Chadliogenéis)s—Cio
cycloaﬂcy{, op%naclgpsu%éut&t%(ri %O )%le Io% m%%el cgjf C 198\' %Z(y, C—Co
cycloalkyl, C;-Cyp thioalkoxy, halogen(s), hydroxy, mercapto, carboxylic acid, CONRR’,
NR®COR’, CO,R®, COR®, nitrile, SO2R®, NR®SO,R”, NRSC=ONR or one or two aryl or
heteréaryl groups; or

R* represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cjg alkyl,
C2~Cyg alkenyl, Co—Cjp alkynyl, C3—Cig cycloalkyl, C;-Cyp alkoxy, Ci-Cig thioalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R’, NRéCOR’, NR°SO.R,
CO,R®, SO;R?, nitrile or one or two aryl or heteroaryl groups, wherein said aryl or
heteroaryl group used in defining R* may be further substituted by one or more of
halogen(s), C;-Cyp alkyl, C;-Cyg-alkoxy or C;-Cg thioalkoxy, wherein said C;-Cio a]kyl
may be further substituted by one or two aryl or heteroaryl groups;

R’ each and independently represents C;-Cyg alkyl;
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NR6COR7, CO2R8, COR8, nitrile, SO2R9, NR6SO2R7,

WO 200R6B2ONR 7 or one or two aryl or heteroarylPQrsH2pE/000463
R4 represents aryl or heteroaryl, each optionally
substituted by one or nore of Cl1-Cl0 alkyl, C-C O
al kenyl, C2-C 0 al kynyl, -G O cycloalkyl, C1-G O
al’koxy, G -G 0 thioal koxy; hal ogen(s), hydroxy,
nmercapto, nitro, carboxylic acid, CONR6RY?,

NR6 7, NR6SO2R7, CO R8, SO3R5, nitrile or one or  two .

R® e%hfpoggt}deﬁgtd@p {esa]t 02 r&im i,gylafl)r))}eteé(paryl, wherein

; ek r
S R A L R AL o B Sapb i Jfozen(s)
C1-Cad k], Cel@lixsilok 6xCiothi@lko®ly; 0 t hi oal koxy, wherein
said G -C O alkyl may be further substituted by one
or two aryl or heteroaryl groups; R5 each and

R eidhd@p entdpatidently RpfosaribyirédenCLO, @alkyll affboraRediodd wherein
..independentl|ly represents hydrogen, Cl-Cl al kyl, aryl
said gyl ordietsrepaylypay gittiopalinbesBirtheryustiteted R oae eramgte afdiplogen(s),

} ' | he J i.tuted by one or nore of
C1 Cﬁ(g%ugg’:e%( g""kﬂ%i&%igl g{lﬂyﬁ/lﬁ%ﬁ%}&ﬁ 0 al koxy or
Cl- C1O hi oal koxy; R7 each and independently represents
g hydrqgen, G-C 10 al kyl,, ar or heteroaryl, wherein
R eqff 70 apdsergien i teBieaeaty -y A b PRy St s Hap ! o
heter$ E,R#Hekbhﬁshi@é{ryp&ehé@éromfﬁzﬁﬁ tkt;ﬂ;laﬂg 88 fiither Substiufed by one or
al kyl , ﬁgéo o al koxy or C1- It)hl oal koxy; Rs each and
more of dejpaae(eh Ci e el Setthsalkrogr @-Gloklibalkept i onal |y
substituted by aryl or heteroaryl, wherein said aryl
or heteroaryl may optionally be further substituted by

R’ repnasennts Crash ealifl, bl oglendredryl, @heiradakd/iry! i he(érda@ylahksoxly
. or -Cl thioal koxy, RO represents Cl-G 0 alkyl, ary
ovticging B Brgs Stk PoRe e%ﬁnarea}fwafogﬁn Cerloa Y, frenf-io alkoxy
orCﬁQ?oitQiBﬁlhcby}{y;be further substituted by one or nore of
a

ogen(s), Cl1-C10 alkyl, G -C 10 al koxy or Cl1-C10
t hi oal koxy; wherein each of al kyl, al kenyl, al kynyl

wher%ﬂldeag’ly 8% aﬂl%l/l!( Qﬂcen%yalliyrﬁ(}jffglednc%l}%ﬂgﬁ&l rﬁ%}’ ?ndgge%dglgﬂy have one or
more carbon atom(s) substituted for O, N or S; wherein none of the O, Nor 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 (I) and salts thereof;

with the exceptions of

1H-Imidazole-5-carboxylic acid, 4-(acetylamino)-1,2-dimethyl-, ethyl ester;
1H-Imidazole-5-carboxylic acid, 4-(benzoylamino)-1,2-dimethyl-, ethyl ester;
1H-Imidazole-5-carboxylic acid, 1,2-dimethyl-4- [[(methylamino)carbonyl]amino]-, ethyl

ester;
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nore carbon aton(s) substituted for O Nor S; wherein
wo 2000083206 the O, N or Sis in a position adj aPEnNSEI006/@NY63

other O, N or S; wherein each of alkyl, alkenyl,

al kynyl , al koxy and cycl oal kyl may i ndependently have

one or nore carbon atom(s) _substituted by fluoro; as

wel | as pharmaceutically aﬁd phar macol ogi cal | y

acceptable salts thereof, and enanti oners of the

Ao AR ey Pt el oo a) oyt bemai Aectanit, -

benzé‘ylhaﬁl%ﬂﬁﬂ fUd- @&thlﬂmﬁyl@l?ﬁﬁﬁﬁ!izdoméefm%eneﬁ er;

I m dazol e-5- carboxylic aci zoyl ani no) -
hm@mlﬁ-rﬁeadqgw acid,ei- K§4et®svdn3 diokdgﬂrnpﬂmmd-ﬁeﬂlal‘bﬂwﬂyﬂﬂ-
acid, |, 2-dinethyl-4- [[(nmethylammo)carbonyl]am no] -
Oxo’é%f?@ S8t er : Acet ani de,
1H-INidaS61880 Mk adia B
hidago]d: d%dé N%_l 1[ gl' dt enzoiétyl%ﬁfh]hm{ﬂ-%ﬂﬁ%)fﬁ&hﬂ -R6RIsthy] ester;
and Ieithidhpiiedydctic dbkd, 1iethylezolethd -yl dxo-4- [(phenylacetyl)amino]-, ethyl
| H 1 m dazol e-5-acetic acid, 4-[(3-ethoxy-1, 3-dioxo
rropyl )am no]-1-ethyl-2-nethyl- a- OXO, et hyl ester;
| H 1 m dazol e-5-acetic acid,
4- [ chIoroacetyl)an1no]-I-ethyI-2 met hyl - a- oxo-,
In ongepppdimentef they prgsenitinvientiora B repre®ntsdat-Ce kgl dptlonally
I (phenyl acetyl ) am no] -
Subsmflﬁawon% en?of ﬁ"oolﬁeger‘e%glo%rl nt of the present
| nvention, Rl represents Cl- C4 al kyL optionally
stltuted by one aryl or t beteroaryl groups. In
In ana d% therressh 1 eation, ﬁg‘erﬁpqemer%ehy R 1
represents C4-al kyl . Accodring to yet another
enbodi nent of the present invention, R 1 represents
Accodeitdid yet hnotherfemybofzment nbihe ipresentt infentibie R represets methyl.
invention, R 1 represents nethyl substituted by one

ester.

In a further embodiment of the present invention, R? represents methyl substituted by one
aryl. In yet a further embodiment of the present invention 6, said aryl is phenyl.

In one embodiment of the present invention, R* represents aryl, optionally substituted by
one or more of Cy-Cyp alkyl, Co—C1g alkenyl, C,—Cyp alkynyl, C3—~C; cycloalkyl, C;-Cyp
alkoxy, C;-Cyp thioalkoxy, SOsR’, halogen(s), hydroxy, mercapto, nitro, carboxylic acid,
CONR®R’, NRSCOR’, CO,R®, nitrile or one or two aryl or heteroaryl groups. In yet one

embodiment of the present invention, R represents unsubstituted phenyl.
In a further embodiment of the present invention, R? represents C;-Cy alkyl.

According to one embodiment of the present invention, R> represents C;-Cy alkoxy,
optionally substituted by one or more of C;-C;g thicalkoxy, C3~C1q cycloalkyl, keto,
halogen(s), hydroxy, mercapto, carboxylic acid, CONR’R’, NR®COR’, CO,R®, nitrile or
one or two aryl or heteroaryl groups.
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aryl. In yet a further enbodi nent of the present
WO 200m0Ba% on 6, said aryl is phenyl. In one erfsGuSEZBIBO0063
the present invention, R 1 represents aryl, optionally
substituted by one or nore of CG-Q alkyl, C- Cl0
al kenyl, C - Cl1 al kynyl, - ClO cycloalkyl, GCG-C1
al koxy, G -G 0 thioal koxy, SO3R7, hal ogen(s),
hydr oxy, nercapto, nitro, carboxylic acid, CONR 6R7
R6COR 7, CO2R8, nitrjle or one or t aryl or
Accoqﬁétgetp GdPifher grbapinent of e Presei teienten: I FEDSRentS (a-Cro alkyl
. . , u_
opto i B b e S S PR L e3) b, ko
halogem(y) hydrony, nRZcapéprceenylis aid, CANRIRYNRCGOBAr@D:R], titrile or
one enpodi nent .of the present invention, R3 represents
OHGOEBY(@% %%?i‘ﬁm%&%‘ﬁ’él |y substituted by one or nore of
C -Q 0 thioal koxy, C3- Cl10 cycl oal kyl, keto,
hal ogen(s), hydroxy, mercapto, carboxylic¢ acid, CONR
Accorifg, tONRb ef @@h@%mewi@ ihe pressnt wHention, Rueepagsynts 61—Cr alkyl,

oy PAER AL Cr ARy 57T AL ButlibybseRRPEY [P Rre
of Cl?hib gl:lnm% IGs—6 mh:_ytlb!ilky]edll -l@(l) tgit?ﬂmzz{h:i@ﬁg(sﬂhgﬂi(oi?, mercapto,
carboyylig 3% ,Wﬁp}\%{ COR o0 witrie @ndw#g%ﬂmapm one o

two afPRRBetefdatyl isbRips witikGn Bhy AP ofhldrofty] BehS LA ¥ ldefining R*
groups. According to yet” a further enbodi nent of the

may herlagbertsubsifed boene @ingre of delegens)OT: -y allylk i -CiGakoxgror Ci-
- C7, al - C7 l.oal kyl
Cuo WEIRERY, wpSrel i, G Shohliog gl ¥ BreBfed v ams oppg gt or

heterdaByl gdupsyknl :ofattsst emiGHieGkd) of theqadssaiyyentiah MRERPEents C—Cy

hydr oxy, rcapto, carboxylic acid, CONR6R7, NRGCOR7,
alkyl@@?%%rﬁﬁt}%‘? %& ARG WO AT hstererey! sipws: Bryeha duger
botien@bY the RresBRLRFAREY IR UeRidRshes 281, 8131 3stRf¥Yd bPbne or tw
o 0het elzlr oar)?l% eésr oup used in lglgfi nsl% Ii%lkgéya%se Turt el%eor ¢
aryl oz hbistdatydigedipby one or nore of hal ogen(s), C1-C10

al kyl, Cl1-Cl al koxy or Cl- Cl1O thioal koxy, wherein

said C1-Cl10 al kyl may be further substituted by one or
Accotdify @rdtk eaibolligiedt OPthY bregém iipentibn) R bpretdhey arginda Qdicesnnyl,

_of the present invention, R4 represents Cl- 4

optionally substituted by one or more of C;-Cyg alkyl, C;—C1o alkenyl, C,—Cig alkynyl, Cs—

Co cycloalkyl, C;-Cyp 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. According to a further embodiment of the present invention, R* represents phenyl,
optionally substituted by one or more of C-Cyq alkyl, halogen(s), hydroxy, mercapto, nitro
or carboxylic acid. According to yet another embodiment of the present invention, RrR*
represents phenyl substituted by one or more halogen(s). According to one additional
embodiment of the present invention, said heteroaryl is selected from the group consisting

of 2,3-dihydro-1,4-benzodioxin, pyridine, thiophene, furan, pyrazole and thiazole.
In one embodiment of the present invention, R> represents Cy_¢ alkyl.

In a further embodiment of the present invention,

R! represents C;—Cyo alkyl; optionally substituted by one aryl;
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al kyl, optionally substituted by one or two aryl or
WO 20hgoBewar yl groups. In yet a further enbodi mswSE2DOGIUOEI63

present invention, R4 represents Cl- C4 al kyl,
substituted by one or two aryl or heteroaryl groups.
According to one enbodineg% of the present invention,
R4 represents aryl or heteroaryl, optionally
substi t ut ed by one or nmore OFCl-ClO al kyl, C - C10
al ken ClO al kynyl, C3- ClCcycl oal kyl, Ci-C10

R” repye 1 ¥ thioal koxy, hal ogen(s), hydroxy,

re%éﬁ&(@p@w@mo&? carboxylic acid, CONR6R7, NRG6COR7,
, hitrile or one or two aryI or heteroaryl

regqesﬁmts& —Racdkd) enfionallasubstitutedbyemspedirment of the
R* reﬁreg n? J'tor}gu%{k agﬂeeagﬁ oﬁltgc?ngﬁxz %\ﬂ)éﬁhl%%%})y (fq?)ﬂ? Qnorg ﬂglogé{l(s)

hal ogen(s), hydroxy, nmercapto, nitro or carboxylic
acj d, Accordln% yet anot her enbodi nent of the
Inyetp?r weher erphodiangn eﬁthemesr%@@w@%%s phenyl substituted by

R o IR Ab TR b RATG Mg One addi ti onal

nent present 1 nventio sai d heteroaryl
rqwﬁwmwﬁaﬁﬂedm®Y0n1the group consi sting of

y 4- benzodi oxi n, pyridine, thiophene,
R reisiafy Cingr e |

Ye and thiazole. In one enbodi ment of the
R* re?k%ﬁﬂll—mﬁﬂi@l ;loptlondB sHIBOREER SneGlyl6arl Ky . @
rther enbodi nent of the present invention,
R* repreprusat & heteroanyl, %acwpﬂor@ﬁmsabﬁamtgd @umqrtmnreaalbgmﬁﬂe
aryl; R2 represents G -C alkyl; R3 represents Cl-Cl
al koxy; R4 represents Cl- Cl al kyl; optionally
Ina asuibsﬁ ¢rbhrdadenty yheopreseat iplvention réldtes epr esepduad aclyttedfrom:

et RSGE03 Y ERS RIS LY SO BEL L0 b e or o e
Tert- b el%érﬁ{z‘l % E% dhgﬁg&zlr@@;lﬁﬁnglzﬁr Zet@{rhlgz ie Ig—t 1§ﬁﬁ&z§’l@f§ J;a)fboxylate
Ethyl 4- [(A?-tciﬂto?gbgnzo )amino]-2- e}/thyl-l 1sobut§1— 1H-imidazole-5- carboxylate
Tert-butyl 1-benzyl-4-[(2,3~-dihydro-1,4-benzodioxin-2-ylcarbonyl)amino]-2-ethyl-1 H-
imidazole-5-carboxylate;

Methyl 4-[(2,3-dihydro-1,4-benzodioxin-2-ylcarbonyl)amino]-2-ethyl-1-methyl- 1 H-
imidazole-5-carboxylate;.

Tert-butyl 4-[(2,3-dihydro-1,4-benzodioxin-2- ylcarbonyl)amino}- 1-isobutyl-2-propyl- 1 H-
imidazole-5-carboxylate;

Tert-butyl 4-[(4-chlorobenzoyl)amino]-1-isobutyl-2-propyl- 1 H-imidazole-5-carboxylate;
Tert-butyl 1-isobutyl-4-[(2-phenylbutanoyl)amino]-2-propyl-1 - imidazole-5-carboxylate;
Tert-butyl 1-benzyl-4-[(2,3-dihydro-1,4-benzodioxin-2-ylcarbonyl)amino]-2-isopropyl-

1H-imidazole-5-carboxylate;

- Ethyl 4-[(2,3-dihydro-1,4-benzodioxin-2-ylcarbonyl)amino]- 1 - isobutyl-2-propyl- 1 H-

imidazole-5-carboxylate;
Ethyl 4-[(4-chlorobenzoyl)amino]- 1-isobutyl-2-propyl-1 H-imidazole-5-carboxylate; and
Ethyl 1-isobutyl-4-[(2-phenylbutanoyl)amino]-2-propyl- 1 H-intidazole-5-carboxylate.
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R3 represents Cl-C4 al koxy; R4 represents G -C al kyl;
wo 200pbv73eeal |y substituted by one aryl; and R4 PEpRSE2@Mi03463
aryl or heteroaryl, each optionally substituted by one
or nore halogen(s). In a another enbodi nent the
present invention relates to a conpound selected from
ethyl |-beri2yl-2-ethyl -4- (4-cUorobenzoyl )amni noj - |
H i mi dazol e-'5-carboxyl ate; Tert-butyl
| - benzyl - 4-[ (4-chl or obenzoyl )am no] - 2-ethyl - I H
The ciomip |of femode @babydva iaee, usefuh s positive allosteric GABAg receptor

- or ober.i zoyl ) anmo] - 2-et hyl -1 -i sobut yl -
mw“?#éﬁ‘?&'ﬁbg?%g@lésar boxyl ate; Tert-butyl
| -beri 2yl -4-[(2, 3-dnydro-1, 4- benzodi oxm 2-yl car bonyl )a

rninol-2-ethyl-1 Hi m dazol e -5- car boxyl at e; l\/bthﬁ/
The g gcuﬂ;ardy 105 compounds of formula (I) above is generally within the range of

1 2-yl carbonyl)am no] - 2-et hyl - 1-net hyl -
ﬁomg@(ﬁ%ﬁg)ggdg@eo? %Bcar boxyl ate; Tert-butyl 4-[(2, 3-di hydro-

1, 4- benzodi oxi n- 2- yl carbonyl ) am no] -

Itis t% g{a fng §t§q|>ci (ix {) tEmgfg 1316 hlglvlﬁgwgtgé% %lﬁt%&? %Irl}l? %3/ al?tautomenc forms

of thelcdnfRd/d-f3rpioRy! - | H i mi dazol e- 5- carboxyl at e;
Tert-butyi 1-

i sobutyl -4-[(2-phenyl but anoyl )am' noj - 2- propyl - I H

he gelfydPEh et G5 MR UALAbE o KL X e loping snines,
i no] -2-isopropyl |l H imdazol e- 5 car boxyl at e; Et hyl
3-di hydr o- b 2-yl bony! - 1-
Cr-Cio i S B BTG G0 chav b o | b gborcipis, fo
exam?te[rﬁéthﬂ ?h %réjrwlﬁ@fbﬁw n—Eﬁt&IS %H&H_A sécoRERPBlityl, tertiary

H i m dazo carboxylate; and

butyll pengdtisenentyd-He gl qsthepiyl. Hire afioy gt)oam m@y <@ntpin®py lor more

I Iate The ¢ und of . for nul
heterfrhATER Fort £ a2, G pd O AT R Rt
substit@e® firGhch® HetbdbOHS EﬁSmpEL' bf ih @Y %feSmethyI-etherther, 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-GCy alkyl is a straight or branched alkyl group, having from 1 to 7 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-Cs alkyl is a straight or branched alky! group, having from 1 to 6 carbon atoms, for
example methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, secondary butyl, tertiary
butyl, pentyl, isopentyl or hexyl. 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 groui)s are methyl-ethylether, methyl-ethylamine and
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The nol ecul ar wei ght of conpounds of formula (1) above
wo 2005/0020¢eral ly within the range of from 300 gPoDKE1006/d0@63

g/mol. It is to be understood that the present

invention also relates to any and all tautoneric forns

of the compounds of fornuli (I'). The general terns

used in the definition of Grmul a (I') have the

fol |l owi ng neani ngs: Cl-ClO al kyl is a straight or

br anched alky roup, hayving from1l to 10 carbagn
methyt-gigmetayd Ths ﬂél%&g@wmfmww a rREpPBH Y moses dheoidrogen

tiary butyl,

aton%g??fﬁé!lkyllggﬁg%%]besﬁ %@{}Q@f&{—ﬁ?{%ﬁﬁ*@ a&llg{e al kyl groups

may contain one or nore heteroatons selected frOWlO N

Cr-G ikt s it B et oY B ol GGG Dbl L Ee et et for

exan§ylOuRth ylireﬂayﬂfﬁi-{rb%)yleisbp’rb 1hebutym§dw{yetsewnamynﬁt;ar¢d tert1ary
net hyl - t hi onet The a kyl ggoup may form part of

butyk: {They alkghgrowps hey eonémn fmeom@ie terpaéqr@wwedt 8, B&/and S,
ie. ogF &i"fﬁo@f tﬁ@ fa%'&s%t{)ﬁiy hﬁg be% ?}s@igjt&ﬁg)r Lrl]c% aal]ie%}b 8:1‘}1 lg ples

IS a stral ranc roup, av

of sukh (gmuj)s te rﬁ’ethﬂifdﬂmi)etMranthyi-eﬂhyhxﬁl‘qﬁrﬂ mﬁhjflythj,onatﬁyy | The alkyl

erou Ry 1En bt PTG nyof gy by ST anS of R proup may

be s&!ﬁ@ﬁﬁédfoﬂ‘ﬁu&hi&ﬂtmﬁfoups may contain one or nore
het eroatons selected fromO Nand S, i.e. one or nore

of the carbon atonms may be substituted for such a

Co- ﬁ%%]%&ry‘? tfae%iﬁ rancht%ay (gl%u ﬁ%vilz%g to 10 carbon atoms, for

exani@é hlyxtf} id@pm;mﬁ}h yxhd 1-Bugengl. Fﬂ&é aliieoy Rréty niagredhaar dnedr nfore
nore of the hydrogen atons of the aIkI

hefef@ﬁms‘ Sﬁlsyteg &ou Bk jand; B etk 1087 oBmpre s theearhanaemma
subsﬁdukédl f01L such asifefe?da% Se BARE Q?gleiﬂyh%' 619 568 'of IV dhll&glyl group

from1l to 6 carbon atons, for exanpl
nmymwpn@pynqiﬁeeﬁhmpmdamebutyl i sobut yl, secondary
butyl, tertiary butyl, pentyl, isopentyl or hexyl. The
al kyl groups may contain one or nore heteroatons

C2-Cyo alkynyl is a straight or branched alkynyl group, having 2 to 10 carbon atoms, for

example ethynyl, 2-propyny! and but-2-ynyl. The alkynyl groups may contain one or more

heteroatoms selected from O, N and S, i.e. one or more of the carbon atoms may be
substituted for such a heteroatom. One or more of the hydrogen atoms of the alkynyl group

may be substituted for a fluorine atom.

C3-Cio cyclealkyl is a cyclic alkyl, having 3 to 10 carbon atoms such as cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl. The cycloalkyl may also be unsaturated. The
cycloalkyl 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.

C1-Cyo 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
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selected fromO Nand S, i.e. one or nore of the
WO 20648219 at ons may be substituted for such a PCEYER20Ist001M63
Exanpl es of such groups are nethyl -ethyl et her,
menyl - et hyl am ne andnet hyl -t hi onet hyl . The al kyl group
may formpait of a ring. One or nore of the hydrogen
atons of the al kyl group be substituted for a
fluorine atom Cl1-C4 alkyl is a straight or branched
al kyl group, having from1l to 4 carbon atons, for
unsatasateidpsuch s (HBIPPEIOKR T cydhonsiieny Thei allegxy apay be asomeiicy puch as
mbeﬁzs,p&g,t&fhge&%pndary butyl or tertiary butyl. The al kyl
groups y contain one or nore heteroatons sel ected
fromQO Nand S, i.e. one or nore of the carbon atons

he. substituted.for suych a_ heteroajom anpl es of
Cr-C kg 31 BLOSY B CRiRE din BNt PR B P R
n-propoly, RESRAY; 156pRpBy] ¥dobuibR$, sBbdndhryasuRdie sFaMtifl9 HRRG! t
of 'a ring. One or nore of the hydrogen atons of the
al kyl group may be substituted for a fluorine atom C

- C1. enyl..is,a stralght. or,branched al kenyl group,
Cr-CipSPotBbAP Y iy AR B et ool i B a2
thioregmmy pfhereHoxaethiophepoxyy h-thidtheoay, Kesiydprefospkidigutoxy,

contajn one or, nore_heterpatons selected fromO, N and
secongary; thiobuigxy, tgitieffiobBIoXy HBIopEHBEh thksrexnen thipleptoxy group.
The tﬁfégﬁtbﬂ’ Ha§ Be bRkanghel @chsl ﬁrt%gﬂ)gbncg%}%r Yok Ssulh o8 e

ydrogen atons of the al kenyl group may be substituted
thiob¢mgrylagyfor doephseoxt om C - ClCal kynyl is a straight or

branched al kynyl group, having 2 to 10 carbon atons,

for exanple ethynyl, 2-rropynyl and but-2-ynyl. The

The téroK fiyd > ig defiasl Hepyn SONHiFhIBNINXE g atbB RubR theh@ilte ARarbon
selected fromO Nand S, ji.e. one or nore of the

atom Garherhatgims e Rrespbrdiacenie thucashor aipmde which thedizpleniipgen

isbofddg or nore of the hydrogen atons of the al kynyl group
may be substituted for a fluorine atom
C3-ClCcycl oal kyl is a cyclic alkyl, having 3 to 10

carpon at ons. such as cycl opropyl, cycl obutyl
The G311 BBL At Gro ety BB TER AR b Soky cabepaiges
including Bbih P @6lrindd¥dd polycyclic compounds, such as phenyl, benzyl or naphtyl.
Polycyclic rings are saturated, partially unsaturated or saturated.

The term “heteroaryl” is herein defined as an aromatic ring having 3 to 14 carbon atoms,
including both single rings and polycyclic compounds in which one or several of the ring
atoms is either oxygen, nitrogen or sulphur, such as furanyl, thiophenyl or
imidazopyridine. Polycyclic rings are saturated, partially unsaturated or saturated.

Halogen(s) as used herein is selected from chlorine, fluorine, bromine or iodine.

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

geometrical isomers, rotational isomers, enantiomers, racemates and diastereomers.
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cycl oal kyl groups may have one or nore heteroatons

WO 20880782%ed from O N and S, i.e. one or nore PST/SE3806/001463

carbon atons may be substituted for such a heteroatom
One or nore of the hydrogen atons of the cycl oal kyl
group may be substituted for a fluorine atom Cl1-C10
al koxy is an al koxy group H%ving 1 to 10 carbon atons,
for exanpl e nethoxy, ethoxy, n-propoxy, n-butoxy,
isoprogox%j isobutoxg, secondary butoxy, tertiary
Wherp appiiopble; the spripsinds pbiossayladl) raashiepesestjn arusabfonmhee. as a
| Ial turat.ed
carbof P TP Y B8 15E U Pl By ¥ AL BB Sscaptrtls el such
as theldodivad, lpotaysinmyarheoriuonyadltiom Eundgnasuirsalo efthy lcoxpowntd at
phenoxy. Cl-C4 al koxy is an al koxy group having 1 to 4
carbon atons, for exanple nethoxy, ethoxy, n-propoxy,
n- but oxy, isopropoxy, isobutoxy, secondary butoxy or
tertiary butoxy. Cl-Cl thioal koxy is a thioal koxy
The agmpapndsaf ifergnuda Thart Gsefal dsqositive AllostdrisrGBR GRBA receptor)
i onmet hox hi oet ho n-.t.hi oxy, . Nn-t hi.obut oxy,
modngipS: X s Aot s CRERB kit Bt 65y
compbaiid whick nidke oty AXB Ag tdtepPERLEXnsititd RM@XBAYNEAIGABAS
thioheptox%i%;oup The t hi oal koxy may be unsat ur at ed,
recepiqy @ROHES by binding e iR adrocnios Reateip at & gighdiffsrephfrom that
i . t-ai r ¥ "o . .-
et RSO ot R IR o SRR AR B i
with gagenishaisbincrzeespotCarybmnd /ativussiaefigpcestthe Gid}Aag saeptdn

t carpon atomtaq. which t di val e oxygen

sgonish 165 o5 et P st Afpsfet Tl IS Aifhe GABAS

recepldr @BMpiodusd 40addaitid effédt OTRE bR, ddnSctinbOst REAMME (1) can be
i.ncluding both single rings and pol ycyclic conmpounds,

effectiyeeas fuld oppefgl agowslizyl or naphtyl. Polycyclic rings
are saturated, partially unsaturated or saturated. The
term"heteroaryl” is herein defined as an aromatic

A funtliengspeetwifiiige Bvémiot4s & asthpound tof i, foirdh () iftrgusb @ therapy.
single rings and polycyclic conpounds in which one or
several of the ring

As a consequence of the GABAg receptor becoming more sensitive to GABAg receptor

issue

agonists upon the administration of a positive allosteric modulator, an increased inhibition
of transient lower esophageal sphincter relaxations (TLESR) for a GABAg agonist is
observed. Consequently, the present invention is directed to the use of a positive allosteric
GABAg receptor modulator according to formula (I), optionally in combination with a
GABAg receptor agonist, for the preparation of a medicament for the inhibition of transient

lower esophageal sphincter relaxations (TLESRS).

A further aspect of the invention is the use of a compound of formula (I), optionally in

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

prevention of reflux.

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

treatment of gastroesophageal reflux disease (GERD).
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atons is either oxygen, nitrogen or sul phur, such as

WO 20079732091 , t hi ophenyl or i m dazopyri di ne. PolRCdya2006/001463

rings are saturated, partially unsaturated or
saturated. Hal ogen(s) as used herein is selected from
chl orine, fluorine, bron1ﬁ§ i odi ne. Wen the
conpounds of fornmula (1) ve at | east one asymetric
carbon atom they can exist in several stereochem ca
fornms. The present invention includes the m xture of
isomers as well as the individual stereoisoners. The
B e IR R B plrereniog
as weﬂuaasmem&bng discashepe twph&@amfeegmgﬁ@t@bgqswmyeoﬂs, and for

| f _q,.
manc R BRrGr foctuity i oop i i B & 0Bl e i
furthed afiiRer sEBEve@Rnliy thRase pf abdepaallof SatahlAg), bftﬁbnamzlhum
pot assi um _ammoni um cal ¢ci um or magnesi um sa of the

combpgHipoWith 2dFABSs EREEPIPRBEWETHHOT ﬁ@gn%mfacmrm ymedivanggng for the

ks itive allosteric GBR (GABA B receptor)
@ea mgéﬁgflgrs \ positive al l osteric nodul ator of the

GABAB receptor is defined as a conmpound mhich makes

Anothel Sespiyt TG BRFRIES 1h{JCIn Al haPERoPAST EEa (L eRaly i

combRiafbeithat GABRL k& epliof hesn@a} fof BRMANSL S 8L H])édl‘éiiﬁent for the

endogenous |igand. The positive allosteric GBR
managesgent of Grilugctoshymer gi stical Iy with an agoni st and

i ncreases potency and/or intrinsic efficacy of the

GABAB receptor agonist. It has al so been shown that
Anotipp skjecvef thé imrsmt'mni i tieodelbAd oasmpmmﬂi ofidoratuld (e osfiBABy in

recept or roduce an istic effect. Therefore,
Combé‘@ﬂﬁ’gﬁ’ﬁ@s’l FRRTPIQT e&qmsgafﬂ ARG of amegigppeny for the
treatrP&t bt ﬁx'evélﬁf%ﬁ'o? hfthmA dubK Esﬁ%ﬂuﬁ@eﬂ%& aé%ﬁm& he invention is

a conpound of the fornula (1) for use in therapy. As a

consequence of the GABAB receptor beconing nore

At Bk b reneen SR PSR Br KBSl ettt

combidgibe astich GABIARIrtdepfdr agonist, for the manufacture of a medicament for the

treatment or prevention of laryngitis or chronic laryngitis.

A further aspect of the present invention is a method for the inhibition of transient lower
esophageal sphincter relaxations (TLESRs), whereby a pharmaceutically and
pharmacologically effective amount of a compound of formula (I), optionally in

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

Another aspect of the invention is 2 method for the prevention of reflux, whereby a
pharmaceutically and pharmacologically effective amount of a compound of formula (),

optionally in combination with a GABAg receptor agonist, is administered to a subject in

need of such prevention.
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of transient |ower esophageal sphincter relaxations

WO 20070B3R) for a GABA B agoni st is observed. PCT/SE2006/001463
Consequently, the present invention is directed to the
use of a positive allosteric GABAB receptor nodul ator
according to fornmula (1), gptionally in conbination
with a GABAB receptor agonli4st, for the preparation of
a nedi canment for the inhibition of transient |ower

... esophageal hincter relaxatjon TLESRs) .. A further
Stll SBIR EIE! PhBe TGEHEY B AAOHO" Redraimen Bb atsarapieeal
refluxf QA GHRD), v&@ﬁéb?'fﬂéﬂhhﬁfndc@ut&% hﬁ@%ﬁaﬁﬂa&f’&%@c &r@ﬁ@@tﬁfe

receptor agonist, for the manutacture of a nedi canent
amouhiorf a ¢eenpored efiformnladl), epfonalky, inSoibinagion withtae@GAB4p eeteptor

.qf . [ i. f I
seonif i O REREN S Gell3F ol bR GaBaB r cceptor

agoni st, for the manufacture of a nedicanent for the
treatment of gastroesophageal refl ux di sease

Anotherpsnegt offtheprefenb IYaRENaFR Method fopdetgptmant erpeyention of

e AL £ G T PR D o
compowginidoinatia @) gasibnally ioenmbiviation wittl af @A BB navgptogagonist, is

.failure tg.thrive, i.nter alia due to excessive |oss of
aqulﬁﬁrg‘if%ﬁs 9 e Ofﬁlffgtreélx’?WT her aspect of the

invention is the use of a conmpound of formula (1),
optionally in conbination with a GABAB receptor
Yet angilgsiagpect piothe inyentigans paratidefopthedrasmaeng arpnsvention of he

. [ t, of 1h .
A S R
amounipifiacroaipoynd of foombia{B; omionuily in @nBABAB withce@ABR g receptor

.agoni st,. for the manufacture qQf a nedi cament for the
agomﬁgﬁzi&@%ﬁ[:re(;fmf‘é’iﬁp?ﬁtén s Spheteaifdither aspect of the

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

optionally in conbination with a GABA B receptor
Still raispect of the ivengenuib acnethed Bf the treatihedmeetenfion ot inbibition

of hm:g(re 'si%%s)r(é? ?v%xﬁlge%%gﬁagﬁ?tﬁ%&%aﬁyt afe ﬁhrgirrrr%aco?gg%@aﬂ?r%ffecﬁve 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. The lung disease to be treated may

inter alia be due to aspiration of regurgitated gastric contents.

Still a further aspect of the invention is a method for the management of failure to thrive,
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 a method for the treatment or prevention of asthma,
such as reflux-related asthma, whereby a pharmaceutically and pharmacologically effective
amount of 2 compound of formula (I), optionally in combination with a GABAg receptor

agonist, is administered to a subject in need of such treatment.
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A further aspect of the invention is the use of a
conpound of formula (1), optionally in conbination
wWoi2007/0a328ABAB r ecept or agoni st, for the manuf aeCuwiSE2006/001463
a nmedi canent for the treatnment or prevention of
laryngitis or chronic laryngitis. A further aspect of
the present invention is a féthod for the inhibition
of transient |ower esophageal sphincter relaxations
(TLESRs), whereby a pharmaceutically and
A pithemaspertt ofjthe abveptiarf fsecnéthed fomthertreatrherd oc prepeiiod obfaryngitis or

formula (.1),, optionally in conbination w.th a BAB
choBiedbBe s gthery < Hemudhsi ey dne i Sekbp el Sefcliecmount of
a cofmpsuatof fofhdia (1), WptiodiligtinebmbBResE with atdeB ARMREthOfEohSt, is
a nmethod for the prevention of reflux, whereby a
adppusterad i ybiact i nepd optieh WgelBIcBli cal |y effecti ve
anmount of a conpound of fornula (1), optionally in
conbi nation with a GABAB receptor agonist, is
A fuiemérstiodireeht isothe usaudl] ssimponndeffdriofilagDedptionally in combination

.pre tion.Still a further agpect of the invention is
will 3 G H4 TrPIOF AeoTiytoar ex e %E@g‘ﬁ%@‘ga@f the frpqiment of
a fHhRAN YabtIERENina VS 8RN FET) NRANRG S dE 8 thY iBREkion is a method

phar macol ogi cal |y effectivé amount of a conpound of
forfthe freatenept of a fgpetionplagabtyoiptestinehibisorder, wihessby hn eff@BABmount of a

; et N et 1 .
o R MBS s g LSS iy 8B Bl B
adininigered ana subjeat soffehiag foat sdideorditat ment or prevention

of regurgitation, whereby a pharmaceutically and
phar macol ogi cal ly effective anount of a conpound of

A fieherdBoddithent @PthE A8 e dnfhotRdTBE g)?liiﬂél‘agl)‘,é\%%tfbngﬂy%%ﬁlbin&ﬁon

r eceptor agonist, 1Is adm ni stere ] ect” 1 n nee
withfa §ABAstreeatoreponistYier thenoahdactias pé e tmedicatiest fonthe teatorent of

i s a.nethod for the tr nt or preventi.o f
ful G AT ot ARt S o PRIy h S S eie D roaprept of
fudfidn4) [igs B 60| Wigh€ dnyefRbfircdnot@t afPedthpRihd 3f f&ﬁﬂaﬁgﬂ

of formula (1), optionally in conmbination with a BAB
opfenadl i pombination with a GABAg receptor agonist, is administered to a subject

suffering from said condition.

Functional dyspepsia refers to pain or discomfort centered in the upper abdomen.
Discomfort may be characterized by or combined with upper abdominal fullness, early
satiety, bloating or nausea. Etiologically, patients with functional dyspepsia can be divided
into two groups: '
1- Those with an identifiable pathophysiological or microbiologic abnormality of
uncertain clinical relevance (e.g. Helicobacter pylori gastritis, histological
duodenitis, gallstones, visceral hypersensitivity, gastroduodenal dysmotility)

2- Patients with no identifiable explanation for the symptoms.
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agonist, is admnistered to a subject in need of such
treatnment. Still a further aspect of the invention is

wa 0nsxo f or the treatnment, prevention or i nhPOTSEZI06/001463
of lung di sease, whereby a pharmaceutically and
phar macol ogi cal |y effective,anount of a conpound of
formula (I), optionally in E@nbinatron wth a GABAB
receptor agonist, is admnistered to a subject in need

of. sych treatnment.. The | un i sease.to be treated na
Funchipsl GasmeRs b g R g S A PRI O PUGURGF tatod
At BBSUDIvGeeRORIBE Seed %Btd Mf cosdcutitd R ithinIReprecellingl IPemonths of

Invention’'is a nmethod for the managenent of failure to
tlhr Paysistentinsiredyyrent GispensiRdBniot dispgmtprirentered in the upper
phar. ologi.cal ly effective amunt of a conpound of
: for?@%‘e@leg‘,d optionally in conbination with a GABAB
12e CNp eoidemg@Tiosganid disecastfinulating sidipbar endsscbppahatiinlikedeth
of such treatnment. A further aspect of the invention
i s SPhER HSdYPBtomsa@dt r eat ment or prevention of asthna,
uc . | - . . .
e e g B R N ey iteation q gsoctated with
anothatonsst ofia cleange imstoa firekpenesloatqrn 5 optional ly in
conbi nation with a GABAB receptor agonist, is
adm nistered to a subject in need of such treatnent. A

Fufdfioh#letyspeppiachn BE diviediifity @ibJeBrbakel ¢h diBtidicide §yaiptoh @atterns,
treatment or prevention of_laryngitis_or chron

i C
suchs yhgr-like dyspRRfi® ysmotili g datnepeia png upspgeitied (non-specific)
dy@%@sﬁmcm ogically effective anmount of a conpound of
mila (1), optionally in conbination with a GABA B
receptor agonist, is admnistered to a subject in need

of such treatnment.. A further enmbhodi nent is. t.he.,use o
CugeptbhBoting thramophinshopsh ,ysawadﬁgﬁf@y PP EisHEA SRR
tovirdsreRe @ BLoBint AGH RIpIMA TR hifvkt con@thorll{ @sdiBhethied stlleinelhde

a nedi canent for the treatnment of a functiona

anfgfleptesssintst esti nal di sorder (FGD). Another aspect of the
invention is a nmethod for the treatnent of a
functional gastrointestinal disorder, whereby an
A Bithecdshae oftfieiiNentibn B thompafaconipoind mebaling th formula (1),
optionally in conbination wwth a GABAB r cept%r
oplipaHy & corlgination with a GABAg receptor agonist, for the manufacture of a
medicament for the treatment or prevention of irritable bowel syndrome (IBS), such as
constipation predominant IBS, diarrhea predominant IBS or alternating bowel movement

predominant IBS.

A further aspect of the invention is a method for the treatment or prevention of irritable
bowel syndrome (IBS), 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.

IBS is herein defined as a chronic functional disorder with specific symptoms that include
continuous or recurrent abdominal pain and discomfort accompanied by altered bowel
function, often with abdominal bloating and abdominal distension. It is generally divided

into 3 subgroups according to the predominant bowel pattern:
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adm ni stered to a subject suffering fromsaid

condition. A further enbodinent is the use of a
woaogoasdo of formula (1), optionally in combi nRCT/SE2006/001463

with a GABAB receptor agonist, for the manufacture of

a medi canent for the treatnent of functional

dyspepsi a. Anot her aspect off7the invention is a nethod

for the treatnent of functional dyspepsia, whereby an

effective ampbunt of a conpound of formula (1),

dpt flieribed sredomissiibi nati on wi th a GABAB recept or

ORI Sk id 1Lhistered to a subject suffering from
?g\i %ngg%aéfloﬁip%%anéti onal dyspepsia refers to pain or

Bi- salemdaing boest moedndnts. t he upper abdonmen. Di sconfort

may be characterized by or conbined with upper

abdom nal fullness, early satiety, bloating or nausea.
A & oo o Saltnb® A S e H R TR o s Bbroups.
IBS sjamptomi higtebepatiteginized atcoglingio the Roine edterialand subsequently

rnal i upcertain i nj cal, re|l evance (e.g.
mof iR Bhs o Cl PR s Porpitibi o aecr S0 pf FBS has
helped dosioBie e conderBaeinadesBRG88 BeilhdtoIBS HiaRhr Reliadenal
dysnotility) 2- Patients with no identifiable
Th‘*eéﬂmﬁﬁla‘ilﬁws‘fl%?m?%a@ynpt ons. Functi onal dyspepsia can
e i - . A ast ’
e kSR S o RERAN TR b R bR ki fPhecb ety
pr ecadequivdl®) onsnf e mécedingRemrsi st ent or recurrent
spepsi a al r. di.sconfort centered in the upper
%d@\éfgﬁfn’z?ﬁgoétﬂegﬂbm%@ﬁ%gogﬁ organi ¢ di sease
(A)NRENIWIth @dfeddBer endoscopy) that is likely to

explain the synptons and 3- No evidence that dyspepsia
i B) Pnrect asspdiateq wit dhangedinistpoli&bgueacy on or associ at ed

V\é)t BnidiGssB05RE wih &aﬁ&aﬂ%ﬁ)oﬁ @onssss?e%cyf requency or form

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

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

A further aspect of the invention is a method for the treatment or prevention of CNS
disorders, such as anxiety, whereby a pharmaceutically and pharmacologically effective
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 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
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Functi onal dyspepsia can be divided into subsets based

on distinctive synptom patterns, such as ulcer-1like
wdyepapsa, dysnotility-1ike dyspepsia and unspetisk206/001463

(non-specific) dyspepsia. Currently existing therapy

of functional dyspepsia is b?rgely enpirical and

directed towards relief of om nent synptons. The

nost conmonly used therapies still include

anti depressants. A.further a ct of the invention.is
forpple (s eptonally Biapidon &%%@%@%@@Bﬁ%&%ﬂ%@u i§ admunistered to a

i ' okipation with a GABA B receptor
Subgeggjrl}lﬂ{sét@#bi%drdattﬁe maﬂuf acture of a nedicanent for the
treatment or prevention of irritable bowel syndrone
.BS), such.as const.ipation.predom nant |.BS, diar a

A R SRTAN BB B KT RECHOMaR Hasvdieny PG
optidheltTH ddaMinatiBSwith of GABA@repe aforidt, foi thel atwiftichan of &

a nmethod for the treatnment or_prevention of irrjitable
megigoraentdyiihe FREMEPEE)PrevrRtekohdependensmiad asialoahphor gptine
de H&rng?col ogically effective anmount of a conpound of

ormuia (1), optionally in conbination with a GABAB
receptor agonist, is admnistered to a subject in need
f _such trf tnment. IBS is herein defined as a.chrpnic

A TRen 3speh PP ST iS4 0K T e deaimet BhRECYSREPR 0

depleRBénéd EsueR B hAISHN BeRhASRGUIWh&E By APiRRboaticdiBiadand
di sconfort acconpani ed by altered bowel function,
phasiiaeqlogically effrgtive amegunb pHacompevad of Asesia @hoptionally in

ol BOFARIe o n PSR e L 00 R g

trefith@fQM nant 2- constipation predom nant 3- alternating
bowel novenents. Abdom nal pain or disconfort is the
hal  mark of IBS and is present in the three subgroups.

For the purpose of this invention, the term “agonist * should be understood as including

full agonists as well as partial agonists, whereby a “partial agonist” should be understood
as a compound capable of partially, but not fully, activating GABAg receptors.

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

pp. 601-610. ‘

The wording “reflux” is defined as fluid from the stomach being able to pass into the

esophagus, since the mechanical barrier is temporarily lost at such times.

The wording “GERD”, gastroesophageal reflux disease, is defined in accordance with van
Heerwarden, M.A., Smout A.J.P.M., 2000; Diagnosis of reflux disease. Bailliére’s Clin.
Gastroenterol. 14, pp. 759-774. ‘

Functional gastrointestinal disorders, such as functional dyspepsia, can be defined in

accordance with Thompson WG, Longstreth GF, Drossman DA, Heaton KW, Irvine EJ,
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I BS synpt ons have been categorized according to the

Ronme criteria and subsequently nodified to the Rone |1
wonod7as?@9 This conformty in describing the syapiSan®6/001463

of I BS has hel ped to achi eve consensus in designing

and evaluating IBS clinical studies. The Rone 11

di agnostic criteria are: 1- Presence of abdoni nal pai n

or disconfort for at |east 12 weeks (not necessarily

consecuti vel y) _out of the precedi n% ear 2- Two or
MigllgreLgsmen b & diunetiorisd Beyab smers-aditunciiarakidpdominal Pain. In:
' i it h-C e i.p stogl .
BB, R USSR, DI P NG B 3 b
Funaiosilstemcyniéstinal Diverdeas piagnosts, Pdrbophyyiehigy and Ieeatrhdnt. 2 ed.

Ml T PREEEAS R ol et 1 e o Bl chraaie £
Tl N, ahbndbson W GanTRiASRIWES Rémé e Atk aah ARALI c‘b‘hseﬁsus

prevention CNS di sorders, such as anxiety. A further

docugigaican anciinealiGrsgnintestinglDisondenshGur 455unph @), TFH 8 hidt1999.
or prevention of CNS disorders, such as anxiety,
wher eby a pharmaceutically and pharnmacol ogically

Irrigibiechmiviel eyrainmne(IBS) can wodefiaedith Rtokigioduwier {hdmpson WG,

. opti gc?llill%/in conbination wth a GABA B receptor _

L"’é?gigﬁfg » Drgssguts il sHer o Tying bl Muellpmliseen Séf C Juentional

BowEIIRs P s anb FLMEADRY ABSRSHL Bin. tln.ethlezﬁ 'fﬂln T&ﬁelyt]\h./e 7 (wmpson
a , opt arly

use of a conpound according to fornu on
WG, W iisheidhBE €oragiarti B e@n\BamB IF:dumptional Sgsmbistestifad Didonders:

DR T B PRE LR 1) o LG8 et Dhapiars, .

20000355043 20mmd B ossriet DBACHEZidM &, THIRANE ThoRps A RGN Tehead
of depression, whereby a pharmaceutically and
WERaraél ol Bytingtional eenseests decuaepiion Ferctignelompsoindestinal

DiRbIRE Bk as 9Pk 9nald ¥y 7bdy conbination with a GABAB
lreceptortgagg%]iﬂs?’,ﬂ? gfgggn%/%?% ered to a

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

“kit of parts combination”.

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

(ii) a GABAg receptor agonist; are present in one unit without being in admixture.

A “kit of parts combination” is defined as a combination wherein (i) a compound of
formula (I) and (ii} a GABAg receptor agonist are present in more than one unit. Oﬁe
example of a “kit of parts combination” is a combination wherein (i) a compound of
formula (I) and (if) a GABAg receptor agonist are present separately. The components of
the “kit of parts combination” may be administered simultaneously, sequentially or

separately, i.e. separately or together.



10

15

20

25

30

subj ect in need of such treatnent. A further aspect of

the invention is the use of a conpound according to
woaoimaraeofl ), S optionally in conbination w t hPaT/SABAB001463

receptor agonist, for the manufacture of a nmedi canent

for the treatnent or prevention of dependency, such as

al cohol or nicotine dependeRfy. A further aspect of

the invention is a nethod for the treatnent or

prevention of io dependency, such as acl oho

dependency, whereby a pharmaceutically and

olel y_ef Y nt of ac ound . of
T B PET TSRS sRa O K BB e ROy R @R recoptor
moreeapitios toagopis tagorists &gl Im'ndix%tte tigdretdptar ;?d}ttbiﬁ% b sité\difRRRA
of such treatnment. is For the purpose o 'S
fro{nrfb%tﬁi‘g?%ﬁ}' ’ﬁleﬁggqggpﬂl}s-lggaqi,i st " |Oshclca)ul d be understood as
including full agonists as well as partial agonists,
whereby a "partial agonist” should be understood as a
The terp 6 thetkpy A pacbihe tafn freatnient’] also inciude trophyfldxys” and/or prevention

activati GAl eceptors. .The di ng " SR',
R i o R AbGaP e e | Biep O Saliy Sl bp gonstrued
acdostigdlym defined 20 in accordance with Mttal, R K

Hol | oway, R H., Penagini, R, Blackshaw, L.A., Dent,

J., 1995; Transient | ower esophageal sphincter -

I 1198rm P oent erol ogy 109, pp. 601-610. e
Phﬁg?%%ﬁgﬂ"refﬁﬁgkgis defined as fluid fromthe stomach
Theemppuad bEfarmulpa®scan ive dotiviatal dsmphicigusmbiisicewithe GABAg

chani cal barrier is tenporarily |lost at such tines.
rec%ﬁ%r%}]ﬁ?ng "GERD', gastroesophageal reflux disease,

is defined in accordance with van Heerwarden, MA.,
Snmout . A.J.P.M, 2000; D agnosis of reflux disease.
Forgdinice] wseethg compomnd of Sommudn(lb optionally in ppmbii&bnrvidh a GABAg

receptor agonist, is in accordance with the present invention suitably formulated into

pharmaceutical formulations for oral administration. Also rectal, parenteral or any other
route of administration may be contemplated to the skilled man in the art of formulations.
Thus, the compound of formula (I), optionally in combination with a GABAg receptor

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

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

In the preparation of oral pharmaceutical formulations in accordance with the invention,
the compound of formula (), optionally in combination with a GABA g receptor agonist, to
be formulated is mixed with solid, powdered ingredients such as lactose, saccharose,
sorbitol, mannitol, starch, amylopectin, cellulose derivatives, gelatin, or another suitable
ingredient, as well as with disintegrating agents and lubricating agents such as magnesium
stearate, calcium stearate, sodium stearyl fumarate and polyethylene glycol waxes. The

mixture is then processed into granules or compressed into tablets.

Soft gelatine capsules may be prepared with capsules containing a mixture of a compound
of formula (I), optionally in combination with a GABAg receptor agonist, with vegetable

oil, fat, or other suitable vehicle for soft gelatine capsules. Hard gelatine capsules may
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30 Functional gastrointestinal disorders, such as
functional dyspepsia, can be defined in accordance

wonodT/oThoapson W5 Longstreth G-, Drossnan DA, PERSEZI06/001463
KW Irvine EJ, Muel |l er-Lissner SA. C. Functional Bowel

D sorders and Functi onal gﬁa1nal Pain. In: Drossnan
DA, Talley NJ, Thonpson WG itehead WE, Coraziarri
E eds. Rorre Il: Functional Gastrointestinal

congt S oains ALY T PRGSO R PSR W RS i
agoﬁﬂg nPe&ﬁV@ With Qﬁfcﬁm@féd IEgre&eJ@ L @Vas Wmoslmqm%e

tehead WE A mul tinational )
sorb,ttni,stemgurcgl @gta@mﬁmphmrmstm@h; aomdbpeCEin;aettloseedarivatives or gelatine.
Di sorders. Gut 45(Suppl.2), I'I'l -1181.9-1-1999.

Irritable bowel syndronme (I1BS) can be defined in

DoR@€ Qfiittefde eccvdl]l biimbhasomay\ee p#?ﬁ@&t(i) 6 the(%nn BX ﬁﬁ)@@tﬁnes
DA, Heaton KW Irvine EJ, er-Li ssner

which sentph¢ agtiye BWC‘E%@%@ mathameufalfat lpa@m(u) mﬁh@fﬁrmwf a

gelfHeltecttitap (e R AT dotting & ¥hdulor LIARIPHG Wby in

contbisdtioni withes GABAs nacqmmagomst bi agriostesyitPatipepbiesiibpargffin oil,
dT t t.. .2 McL t

or s SR Betae oS 5 SRS SO Af P Lgacs made

mické khddya; N9 (v RORP §ath Ma @ chiBichens dstmifatioR&TBe febonstituted in a

nul tinational consensus docunent on Functi onal
suitghlesplyeritag riato 4dsimssdioder s. Gut 45( Suppl . 2),

[11-1181.9-1 -1999. A "conbi nation" according to the

i nvention may be present as a "fix conbination" or as
Ligaid'peeparatfonp dvrt galcadntiistedtionmiay teGrépatdd ix th@ﬂhhnﬁ‘sjfmps" or

i s defined 1as a conbi nati on wherein (i) eﬁfn'pound of
SUSPRISHERP < § 159" ﬂaﬂwr(%uﬁlaena%\swmné@éﬂwua@g ogpula (B,

optRINEBE M cdnfbiiBn Wiihta GOBRAFERIR: BeMistand th¥ remainder of the
conbi nation” is a pharmaceuti cal conposn tion wherein

forfnlatian consisting of efgaf or mghzal¢dhplsaanl 4 mu&tma ofaBaml, water,
glyé%gﬁg%o%ry]cgep gﬂfcgll %?%rp%h% Tene tglycol de c?gsue(iJ such 1'&1”\11& preparatlons
may contain colouring agents, flavouring agents, saccharine and carboxymethyl cellulose
or other thickening agents. Liquid preparations for oral administration may also be
prepared in the form of a dry powder to be reconstituted with a suitable solvent prior to

use.

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

preparation to be reconstituted with a suitable solvent extemporaneously before use.

In one aspect of the present invention, a compound of formula (I), optionally in
combination with a GABAg receptor agonist, may be administered once or twice daily,
depending on the severity of the patient’s condition. A typical daily dose of the compounds
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conbi nation” is a pharmaceutical conposition wherein
(i) a compound of formula (1) and. 25 () a GABAB
woeeEmrs99 agoni st; are present in one unit w tROUSE2006/001463

being in adm xture. A "kit of parts conbination" is
defined as a combination wherein (i) a conpound of
formula (1) and (ii) a GABAZB receptor agonist are
present in nore than one unit. One exanple of a "klt

of parts conbination" is a conbination wherein (i)

of foumyla (hds fy@m@ol foolrQQun&PQfﬂ% bodpl Weighy oathGABAB tite beptajch but
thls.\%(fl?&egfzn %ﬁ’Y 4o es %05%“? hﬁg‘gutg é’? corr%?{qen’ Ige age amr:tJ Wweight

of thé putidnanewels hsyofth‘@weﬁtyl oiltlha/pamremsmﬂﬂioﬁl y, i.e.
separ at el y or toget her. The term "positive allosteric
nmodul ator" is defined as a conpound whi ch nakes a

Me[}ﬁ,gggf%¥ % sensitive to receptor agonists by
ng e receptor protein at a site different
Thé caonpdunds acserlingty fomeule () of érequsseht 1gmnﬂ1.onT\Iqhaere1aﬂ¥n R?, R? and

R ais R anPeve, i e e 0 P e deneed fod (Scheme 1

relzﬂéd"EtfeMtlﬁr@ TellaRedron WE082), 198 BBSUNMYE "diaing 1 H-Imidazole-5-
"t herapeuti cal | y* should be construed accor di ngl

rbwalinacidut-ilestylarenel aathohs- (medvébiopo eyl asterf dsairoayn as 1H-
IR L BT P A g i
S-cofbofcplicradtica 4 ((h):etyhpztna)ﬂhl(MMhylthz@)@]‘ﬁbhmiJ &fiyNdsteR aﬂs'oGt%BﬁzB as

ecept | or dance t he present
1 R o g e i@ o o e et eeD,

formul ations for oral adm nistration. Al sgrectal,

parenteral or any other route of adm nistration may be

contenpl aNtgd {0 the skilled man in the

formul atijpns. yThus, the gonpound of fornula (I) O

opti ong\ cnblnatl/wl:]l‘vmthaGABABr

agoni stg_ f offfrul &t egs a phar maceut i 3\_
phar maRg '<,:a| |y acceptable carrier or
(In

Scheme 1
where aminoimidazoles (IT) efficiently are acylated into (I), using acyl chlorides (typically
1.0 - 2.0 equivalents) in organic solvents such as THF or the like. The reaction is
performed either in the presence of bases such as triethylamine and temperatures of 25 —
50°C or in the presence of polymer-supported diisopropylethylamine (PS-DIPEA; 1.5-3
equivalents) at ambient temperature to 50°C with agitation over 4-18 hours. Filtration of
the reaction mixture over the nucleophilic anion exchange resin Isolute-NH2, elution with

THF and evaporation in vacuo yields the desired products as oils or amorphous solids.

The aminoimidazoles (II) are prepared from intermediates (III) by heating the reagent

- under basic conditions with an alpha halo carbonyl compound (Scheme 2; literature:

Tetrahedron Lett. (1966), 1885-1889 and Monatshefte fiir Chemie (1976), 107:1413-1421)
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adjuvant. The carrier may be in the formof a solid,
sem-solid or liquid diluent. In the preparation of
woned7/oakeap maceut i cal formul ati ons in accor danceCwsEmos/001463
the invention, the conpound of formula (1), optionally
in conbination with a GABA B receptor agonist, to be
formulated is mixed with sof¥d, powdered ingredients
such as | actose, saccharose, sorbitol, mannitol,
starch, anylopectin, cellulose derivatives, gelatin,
anot her suitable igngredient, as vwelz asowi t h
I SL0ot eg i ng agentsjjand lubricatin gemts such as
;e nesT um St edr at , i umrstear at 8, Spdi gt stearyl
R5¥0harat e and pol yet hyl ene gl ycol waxksy The nixture is
then g@ocessed i ghﬁlranul es or cogffresggd into
tabl ets. Soft gelafi'A8%¢hpsul es may be. prepared with
capsul es cont ai nis{%g a mxture of a co@f)ound of formula
(1), optionally i¥"¢B%bination with a GABA B recept or

et Ty ol , ' . '
Intyehi_ j(‘%l%e(nfI )(l)\ff tpge gf\é%agél a%l t?lr%gN c?%ﬁsog#oeps. ﬁa%%%%ﬁ %{hﬁaﬁ’i&aﬁaﬂc
amigp gudteanohfoy gdus ascerdingripSchethedd. formula (1),
optional ly in, combination w fh a GABAB receptor
agoni st, in Rynbination wrif solid pdiwgered
i ngredi ents sueFrNas=EaCt ose—acchar osey=—sp+E=Nol ,
manni t ol , /wi(}ﬂ: starch, corn stargh,_\anyl opectin,

cel l ul ose/deri vatl es or gelatine. Dodhge units for

rectal adm nistrdtYon magchenerepared (i )(‘“)n the form

of suppositories which contain the active substance(s)
Interimedatenfl Vhisgprepamtdrial trdatitg blirgimidonte hyilrochlogdé withncpdnoamide in

el ati ne. rectal  capsul i ch.contains a conpound. of
oo (OB B e A COHA P AP Agigard
cold@ERpthd higﬁﬁ?ﬂ’técﬁin SdhBm@ 4N BiRp¥hd fhugha 8P6FAR &CHRistry 2005,

araffin oil, or other suitable vehicle for gelatine

2, $38ct 46; donauliof Orazg Chemiatry he53 dBrA51- GEoromddyid H8R: 54, 1256 —
; log Oxeqeig Eporminicy . .
D SHRERT R, 31268° Mirohfhe RgpEl MRieBalobenfhd) BB s -

179ust prior to adm nistration. Liquid preparations for
oral adm nistration nmay be prepared in the Zform of
syrups or %us ensi gfs, e.g. solutions or s®spensions,

cho_n__tﬁl nl'ﬁﬂ Y onpoun _ok_fr_pr mJ’I a{"? V}:N—‘:N

)

o O
/7 Ha /- W)

Scheme 4
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optionally in conbination with a GABA B receptor

agoni st, and the renmai nder of the fornulation
woanwissmg of sugar or sugar al cohols, and a BCXSE20®6/001463

of ethanol, water, glycerol, propylene glycol and

pol yet hyl ene glycol. If desired, such liquid

preparations may contain coPéuring agents, flavouring

agents, saccharine and carboxynet hyl cellul ose or

ot her thickening agents. Liquid preparations for ora

2xtration may al so be prepared in the formof a

dry powder to be reconstituted with a suitable sol vent

prior to use. Solutions for parenteral adm nistration
Exmmykhe prepared as a solution of a conpound of fornula

(]) nally in conbination with a GABA B receptor
Syt et 4 mBa: B SBITPoRRs BB ol & Giderle. -
carbb¥§3fe SOl utions may al so contain stabilizing

i ngredi ents and/or buffering ingredients and are

di spensed into unit doses in the form of@anpoul es or

vials. Solutions for parenteral admnis tion may

al so be prepared as a dry preparation .

reconstituted with a suitable sol vent

conpound op onal I'y in£oRrpj nation
with a may be adm pi stBred
once or on the seMegﬁLyfpf t he
pat i dailys dose) of the  \

conmpound . i SFrom 0.1 to_180 g per kg
of the subject lto be treated, b this

wi || dep®nd/on various f&tofs such as the=fQute of
adm ni stration, the age and wei ght of th

I ent as
wel | as of the severitygwefest he patient's

. dition. S

e85, e RS RSIBHL00  The, GOmmaUnds, ACROLALNGLLO, ot i

DORS and ielid/1ahi8e (edd RO PHacRIYE 4- @RD!SrolB%mey? PabAE: @Y46trﬁﬁol)

follow ng general nethod (Schene 1; relat
wa$ pdded sranvase. The reabidely was s(tqm:@Q)after:;BS mm;aaﬂdmon of water and

ﬁltpdtl%ﬁ }Rél,llg[ﬂlgd ﬂﬂg'sé ggpgl%fo?.l 'Fﬁe solvent was removed and the resulting crude
material was further purified by high performance chromatography using MeCN:NH;OAc-
buffer gradient 5:95-95:5% as an eluent to afford the desired product in 38% yield.

"H NMR (400 MHz, CDCL) § 9.98 (s, 1H), 7.88 (d, 2H), 7.42 (4, 2H), 7.32-7.19 (m, 3H)
6.94 (d, 2H), 5.44 (s, 2H), 4. 21(q, 2H), 2.14 q, 2H), 1.27 (t, 3H), 1.14 (t, 3H). MS m/z
412.15 (M+H)
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carboxylic acid, 4- (acetylam no)

-l -methyl -2-(nmethylthio)-, ethyl ester, also known as
woOBw7lomxazol e-5 - carboxylic acid, PCT/SE2006/001463

4- (acetyl am no) -1, 2-di nethyl -, ethyl ester, and

1H | m dazol e- 5-carboxylic ﬁ id, 4-(acetylamno)- 2-

(methylthio)-! -phenyl-, et §I ester, also known as

| H I m dazol e-5 -carboxylic acid, 4-(benzoylam no)-I

, 2-dimethyl -, ethyl ester), Scheme 1 where
ExampRdini dazoles (11) efficiently are acylated into
Sytthdsis 4R 48ho- Meﬁﬁ}ﬂ-@%th:fdt MRlGRbdofe-5-chrifdxylals @sed as

equi val ents) 1 n organic solvents such as THF or the
intdrivkediateThe reaction is performed either in the presence

of bases such as triethylam ne and tenperaturgs of 25
-5 Qr 4, the presence of polyner-supporte 2P
diis ropyl enyl arni ne (PS-DI PEA;, 1.5-3 equi at
ambi ext t enper at ur e g6 O t h erg‘i‘t'atiorl—\%ng 2-1% N\
hours/ Filtration of theg reaction m xture_ower the

ephi I i ¢ ani on exchange resin |sol ute-NH2,

products as oils or an¥hyaéus solids. The
am noi m dazoles (I1) are prepared frominternediates

h . ‘ . L
T L R e
mrhol) eestdissetved &t deyRMFdR.5neltt and(ell9d &yomapedsie 1839 mynel) was
Monat shefie fur Chem e 976), 107:1413-1 5
addgghrigmise %&fpg?%ﬁgap%{ﬁ%m( i 56#%%%%&@@3 .‘f%ég‘#eﬁ? %E')glz hours.
o HSRIR PR ot e e g e B
mhol) ensediedtie pértivhs. The peacihar wak duentlredatfent0 minutes by addition of
al kyl i.m doat e hydrochl qride with anoamde in t
i A EHOE OF @ HASAdE'a BFAUR o AT G P At D Afeous
B ) 49 SIS 08, 5T A
coftbneil swashe® §@th brine, and dried over NaSOs. The solvent was removed after

filtration to give 96 mg of crude material. MS m/z 274.19 (M+H)"

Example 3:
Synthesis of (LE)-N-benzyl-N'-cyanopropanimidamide (used as intermediate)

—>_—_N-—’—_:N
©/\NH2 + —>:N—_—-___N —_ HN
/-—O

Scheme 7

Ethyl (1E)-N-cyanopropanimidoate (4.36 mmol) was dissolved in EtOH (5 mL) and benzyl
amine (4.36 mmol) was added dropwise. The reaction mixture was refluxed for 2 hours.
Then, the mixture was cooled to room temperature, and the solvent was evaporated. The
crude material was dissolved in EtOAc (5 mL) and filtered through a silica plug using
EtOAc as eluent. The filtrate was concentrated by evaporation to afford the product as a
solid (yield 68.2%).
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2, 452 -456; Journal of Organic Chem stry 1953, 18,

653 - 656 and ibid 1989, 54, 1256 - 1264; Synthesis
wa2ddr/075299 263; Eur opean Journal of Medicinal ChemiSER00y/001463

1981, 16, 175 - 179). Schenme 4EXAMPLES Exanple 1:

Synt hesi s of ethyl 1-benzyl-2-ethyl-4-

[ (4- chl or obenzoyl )ami no]- | BPinidazole- 5- s

carboxyl ate Schene 5 Ethyl 4-am no-I-benzyl-2-ethyM

H r mi dazol e- 5- carboxylate (0.73 mol ) was dissolved in

'HISEW @00 Mtz dCRyR80) Ad.3647.26(mafdD) 484, 2247 (q, 2H), 1.26 (s,
-~ chl or Z hloride (1.46 mvpl) was added
3H§P/g‘g«%sf(§%'e$h@xjf%gcti on was stopped after 0.5 hour by

addition of water and O filtration through a phase

separator. The solvent was renoved and the resulting
Exampléet: mat erial was further purified by high

SyRRESRERRRE gS BB PRRRMAE (kB TERIER. oci ¢ ea
product in 38%yield. 1H NVR (400 MHz, ) d 9.98
(s, IH), 7.88 (d, , 7.42 (d, 2H), 7.3%2-7.19 (m 3H

6.94 (df°HYS 5. 44 2H), 4¥2 (g, 2H),)2nld=sy 2H),
=MN(t. 30" 1.14 (t. 3H) N5 TTZ 5?12015

( M+H) +Exanpl e 2/—S§>ntdmasi s of ethyl

4-antino-1-benzyl -2-ethyl-1 Himdazol e-5-carboxyl ate

(used as internediate) Schene 6 The
i V-benzyl -i V- cyanopr 8p@Re®i dami de ( 1.44 nmol) and

TR A AN bl DI SO
was added HCI gas during 1 min at 0°C. The reaction mixture was stirred for 15 — 20 hours
while the temperature of the mixture was kept at 4°C. The solvent was evaporated to afford
ethyl propanimidoate hydrochloride as a white solid (66.7%). Subsequently, ethyl
propanimidoate hydrochloride (50 mmol) and cyanoamide (43 mmol) were dissolved in
destilled water and cooled in an ice bath, followed by addition of a phosphate buffer (in
portions; a hard solid is formed immediately). After stirring for 20 min at room
temperature the organic layer was separated to afford, a;fter drying with NaSQy, the desired
product. Yield: 75.5%. "H NMR (400 MHz, D,0) 6 4.43 (g, 2H), 2.68 (q, 2H), 1.45 (4,

3H), 1.24 (s, 3H).

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

described examples:
Example 5:
Ethyl (1E)-N-cyanobutanimidoate (used as intermediate)

A
A
N

Yield: 93.4 %. "H NMR (400 MHz, CDC}) § 4.25 (q, 2H), 2.63 (t, 2H), 1.71 (dt, 2H), 1.31
(t, 3ED), 0.96 (¢, 3H).
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added dropwi se at roomtenperature. The reaction was
heated to 900C for 8 - 12 hours. Then, the reaction
woisarre32as cooled to - 5 - 10C and pot assi um PETSE2006/001463
but oxi de (2.89 mmol ) was added in portions. The
reacti on was quenched after 10 m nutes by addition of
water (5 nL) at -5 C. EtOAc2{7 nL) was added to the
reaction mxture and the aqueous | ayer was separated
and extracted several tinmes with. Et OAc. The organic
| ayers were conbi ned, washed wth brine, and dried
SH4. The solvent was renoved after filtration
Ex?%ﬁfelﬁyz 96 ng of crude material. M5 mz 21A 19 (M+H) +
Ethisx ﬂﬁ‘)l-]&‘-c@amﬁ&ﬂhéﬁhylmopﬁmmldoate (used as intermediate)
(1)-1V-ben2yl -i VT-cyanopropani m dam de (used as
|nt /Hedi ate) Scheme 7 Ethyl
- N-cyanopr opani i doate (4.36 mml) was dissol ved
|n Et()—| (5 m.) and benzyl amne (4.36 mvl) was added
se. The reaction m xture was refluxed for 2
our Then, the m xture was cooled to room
terrperature and the sol vent vvas evapor ated. The crude

Yeﬁ‘?ﬁt7§{?§% SRt Rt SOl oet ke 21 R, @5 3, 110

Hﬁtrate was concentrated by evaporation to afford the
product as a solid (yield 68.2%.1HNVR (400 WMHz, (CD
)ZSO) 8 7.36-7.21 (m 5H), 4.81(s, 2H), 2.57 (q, 2H) ,
Ex f 3H). M5 mz 188.13 (M+H)+ Exanpl e 4:
@R héS|s of et hyI (I )-iV-cyaiiopropani m doate (used

@meaﬁromvds Sopeiimidhndide ausdll 4§ @meliaRS hy! cyani de
mml) and Et()—| (130 7 mol) cooled in an ice

s added HO gas during 1 mn at OC. The
reactl mﬁure was stirred for 15 - 20 hours

x_<

Yield:79 %. "H NMR (400 MHz, (CDs),S0) 8 3.06 (d, 2E), 2.54 (g, 2H), 1.91-1.79 (m,
1H), 1.27 (t, 3H), 0.90 (d, 6H).

Example 8:
(1E)-N-Benzyl-V'-cyano -2-methylpropanimidamide (used as intermediate)

N///
W/K
N/\@
H
Yield: 89.6 %. "H NMR (400 MHz, CDCL) § 8.94 (bs, 1H), 7.34-7.28 (m, 2H), 7.26-7.17
(m, 3H), 4.36 (d, 2H), 3.03-2.91 (m, 1H), 1.21 (d, 6H).
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whil e the tenperature of the m xture was kept at 4 OC
The sol vent was evaporated to afford ethyl
wonrogans2e doat e hydrochl oride as a white sol i dPCOSEIHH/001463
Subsequent |y, ethyl propaninidoate hydrochloride (50
mol ) and cyanoam de (43 mml) were dissolved in
destilled water and cool ed #h an.ice bath, followed by
addi ti on of a phosphate buffer (in portions; a hard
solid is fornmed i medi ately). After stirring for 20
Exgmple®: room tenperature the organic Iayer was

. . . ' ) t he
PR ARSI BBl SRR W dBD iy Dog) o
4.43 (g, RH), 2.68 (q, 2H), 1.45 (t, 3H) 1.24 (s,
3H) . Mfol | ow ng conpounds were synthesized in an
anal o ous manner/ met hod to the abovedescri bed
le 5. Ethyl (LET)-iV-cyanobutani m doate
(used aH infernediate) Yield: 93.4% 1HNVR (400MHz,
CcDQ d 4.25'(g, 2H), 2.63 (t, 2H), 1.71 (dt, 2H5 1.31
(t, 3H, 0.96 (t, 3H).Exanple 6: Ethyl
Yle(ld.l’:Z)D 31 9= ‘c}wmmooemm ﬁﬂmaﬁﬁm}&(batlﬂ),(me&d 28),2.53 (¢, 2H)

Loy T G 1) %éé‘i DIy 6 P 8, "1 10 (0,
6H). Exanple 7: - L"- Cyano- TV-i sobut yl pr opamm dam de

(used as |nterrred| ate) Yield:79 % 1H NWR (400 MHz,
Exgmple)ls0) 3.06 (d, 2H), 2.54 (g, 2H), 1.91-1.79 (m

Etﬂy’flzl-anging-a-éthyl- -ll_yobugyl-%%—&%ﬂa?o'ig-s-c%)lg&%fha%e ?\ised as intermediate)

MS m/z 24020 (M+H)"

Example 11:
Methyl 4-amino-1-methyl-2-propyl-1 H-imidazole-5-carboxylate (used as intermediate)

'H NMR (400 MHz, CDCk) & 4.77 (bs, 2H), 3.77 (s, 3H), 3.64 (s, 3H), 2.50 (t, 2H), 1.66
(dt, 2F), 0.93 (t, 3E).



(1 ~-iV-Benzyl -iV -cyano”-net hyl propani i ni dam de (used
as internediate) Yield: 89.6 % 1H NMR (400 VHz, CDC )
w6 28078430hs, |H), 7.34-7.28 (m 2H), 7.26-7. 17PCMSE2006/001463
3H)34.36 (d, 2H), 3.03-2.91 (m IH, 1.21 (d,
6H) . Example 9: (I E)-i V-Cyang-i V-i sobutyl but ani m dam de
(used as internedi ate) Yiel 9 79.3 % 1H NM\R (400 MHz,
CDCt) d 7.18 (bs, IH, 3.08 (t, 2H), 2.53 (t, 2H),
1.92-1.80 (m IH, 1.79-1.67 (m 2H), 0.97 (t, 3H),
Expmgle 124 6H). Exanpl e 10: Et hyl
- j - 2. ot - i i .
e e RSB L dmidasoleSearbotats (i
intgueda®) (MrH) + Exanpl e 11: Met hyl
4-am no-| - met hyl - 2- propyl -1 1 T-i m dazol e-5-car boxyl at e
osed as internediate) 1H NVR (400 WHz, CDCi) d 4.77
f, 3.77 (s, 3H), 3.64 (s, 3H, 2.50 (t, 2H,
t

66 (jdt, 2H), 0.93 (t, 3H).Exanple 12: Uert-butyl

3 | - benzyl - 2-i sopropyl - |
Him ol e-5-carboxyl ate (used as internediate) M
n z 16.1[%_|(|\/H—|)+ Exanpl e 13: 7 -butyl

4-"a ono-'\i 2i sobutyl - 2-propyl -1fi-im dazol e-5-car boxyl at
e (used as internediate) M5 mlz 282.2 (M-H) + Exanpl e
14: Ythyl 4-am no-I-isobutyl-2-propyl-I

-im dazol e-5-carboxylate (used as internmediate) Ms m z

s Mk FeG\NKH)"

Example 13:
Tert-butyl 4-amino-1-isobutyl-2-propyl-1 H-imidazole-5-carboxylate (used as

intermediate)

A

O

_<_

MS m/z 282.2 (M+H)*

10

Example 14:
Ethyl 4-amino -1-isobutyl-2-propyl-1H-imidazole-5-carboxylate (used as intermediate)

ii:

0 NH,

(

15



Exanpl e 15: Tert-butyl 4-am no-I-benzyl-2-ethyl-I-fl
r-im dazol e-5-carboxylate (used as internediate) M5
wone07802924 ( MHH) + Exanpl e 16: Met hyl PCT/SE2006/001463
4-am no-2-ethyl -1 -methyl-I fiT-im dazol e-5-carboxyl ate
(used as internediate) Yield: 26.4% 1HNVR (400 MHz,
cDC] ) d 4.80 (s(broad), IHP® 3.83 (s, 3H), 3.69 (s,
3H), 2.60 (q, 2H), 1.27 (t, 3H. M5 mz 184.20 (MH) +
le 17: Tert-butyl
M3 m ﬂ;ll(l\/&tfﬁ 4- chl or obenzoyl ) ani no] -2-ethyl-1 J
-i m dazol e-5-carboxyl ateYield: 30.1% 1HNVR (400 MHz,
CDCi ) 10.10 (s, IH, 7.92 (d, 2H), 7.44 (d, 2H),
Exim@Bal?S 20 (m 4H) 6. 92 (d, 2H), 5.44 (s, 2H), 2.74(q,

1. 35 26 (L, 3H). NS nl*440.19 (M+H)+
| éaq_tgw-%pﬁwy’l-Z-ethyl-lH-lmldazole-5—carb0xylate (used as 1ntermed1ate)

-chl orobenzoyl ) am no] - 2- et hyl -1 -i sobutyl -1
-| daz Ie 5 carboxyl ate Yield: 6.7% 1H NWVR (400 MHz,
S, 7.92 (d, 2H), 7.54 (d, 2H), 4.10-
4. N(m 4 2 68 (g, 2H), 1.96-1.83 (m IH, 1.21 (t,
.97 (t, 3H), 0.8 (d, 6H). M5 o niz 378.00 (M+H) +
.Ie 19: 2e”-butyl
A\ yl-4-[(2, 3-di hydro-1|, 4- benzodi oxi n- 2-yl car bonyl )
ad| - 2- et hyl -1 JEZi m dazol e- 5-carboxyl ate Yi el d:
38.2% 1HNWMR (400 M1z, CDG) d 10.71(s, IH), 7.32-7.18
MS mifz 224 (V4GB 6. 99 (m 1 H), 6.94-6.83 (m 5H), 5.43
(s, 2H), 4.84-4.76 (m IH, 4.70-4.62 (m IH, 4.29-20
(m IH, 2.68 (g, 2H), 1.39 (s, 9H), 1.21(t, 3H). M
Exatopledfii. 25 ( MtH) +Exanpl e 20:

Methyl 4-amino-2-ethyl-1-methyl-1H-imidazole-5-carboxylate (used as intermediate)

10
Yield: 26.4%. '"H NMR (400 MHz, CDC}) & 4.80 (s(broad), 1), 3.83 (s, 3H), 3.69 (s,

3H), 2.60 (q, 2H), 1.27 (t, 3H). MS m/z 184.20 (M+H)"

Example 17:

15 Tert-butyl 1-benzyl-4-[(4-chlorobenzoyl)amino]-2-ethyl-1 H-imidazole-5-carboxylate
ci



Met hyl

4-1 (2, 3-di hydro-1, 4- benzodi oxi n-2-yl car bonyl ) ammo] - 2- e
woOhyd7/3292t hyl -1 ri m dazol e- 5-carboxyl at e Yi ePdT/SE2006/001463

34.2% 1H NWR (400 MHz, CDCt) d 9.81(s, IH), 7.24(s,

IH), 7.03-6.97 (m IH), 6.92-6.85 (m 2H), 4.32-4.76

(m IH), 4.62-4.58 (m 1H),34.28-4.21 (m I|H), 3.86

(s, 3H), 3.76 (s, 3H), 2.75 (g, 2H), 1.29 (t, 3H). M

m z 346. 23 (MtH) + Exanple 21: r -butyl
Yiedd:[302 8- HiNMRr(dDD MHpe0h) DX0.1h0 &, pr\,,aYrﬂiddyM)I)amM(ﬁi -AH),

7353 G, SRR h ey B acd S b 26 mapes

m/AA0,1960V831)8. 82 (m, 4.82-4.72 (m), 4.64 (dd, IH),
4 30 4.16 (m, 3.96 (d, 2H), 2.69 (t, 2H), 2.59 (s,
2.08- 1.91 (m, 1.85-1.71 (m, 1.57 (s, 8H), 0.98
0.86 (d, 6H. M5 mz 444.2 (M+H)+. Exanpl e 22:
’ Ex%fnp :Jlbutyl
EtlA §{[¢4-clilbesbehzsyd)ayidin 62 0 tHyl1-iscbutyit MI-i@idazoRY3-cdrboxylate
H i m dazol e-5- carboxylate Yield: 2 1.0% 1H NWVR (400
, CDQ d 10.19 (bs, IH, 7.93 (d,2H), 7.43 (d, 2H),
1 (d, 2H), 2.76 (t, 3H), 2.59 (bs), 2.10-1.97 (m,
$1-1.78 (m, 1.53 (s, 9H), 1.02 (t, 3H), 0.9 (d,
. M5 mz 420.2 (MtH) +. Exanpl e 23:
Lsobut yl - 4-[ (2- phenyl but anoy! ) am no] - 2- propy! - |
31T mgdazol e- 5- carboxy ate Yield: 28.0% 1H NWR
(5%7;3412 CDCt) d 9.14 (bs, IH 57.42-7.34 (m,
i’”\<m) 3.90 (d, 2H), 2.66 (t, 2H), 2.59 (s,

\r’&\;jéz 28-2.14 (m), 2.01-1.71 (m), 1.49 (s, 9H)5 0.97

(t

Yield: 6.7%. "H NMR (400 MHz, CDCL) & 10.25(s, 1H), 7.92 (d, 2H), 7.54 (d, 2H), 4.10-
4.00 (m, 4H) 2.68 (q, 2H), 1.96-1.83 (m, 1H), 1.21 (t, 3H), 0.97 (t, 3H), 0.8 (d, 6H). MS
10 m/z378.00 (M+H)"

Example 19:
Tert-butyl 1-benzyl-4-[(2,3-dihydro -1,4-benzqdioxin-z-ylcarbonyl)amino]-Z-ethyl—lH—

imidazole-S-carboxylate

&
bl
Bras

s

Yield: 38.2%. "H NMR (400 MEz, CDC}) & 10.71(s, 1H), 7.32-7.18 (m, 3H), 7.05-6.99
(m, 1H), 6.94-6.83 (m, 5H), 5.43 (s, 2H), 4.84-4.76 (m, 1H), 4.70-4.62 (1, 1H), 4.29-20
(m, 1H), 2.68 (g, 2H), 1.39 (s, 9H), 1.21(t, 3H). MS m/z 464.25 (M+H)*

15



3H), 0.9 (t, 3H), 0.86-0.80 (m. M5 mz 428.3
(M+H) +. Exanpl e 24: 7e/ Y-butyl
woO-20023299 4- [ ( 2, 3- di hydro-1, 4- benzodi oxi nr 2- yl ear/sampb)o1463
am no] - 2-i sopropyl I S- i m dazol e-5-carboxyl ate 5 Yield:
7.0% 1H NWR (400 MHz5 CDCt d998(bs I H),
7.31-7.17 (m 3H), 7.05-6.982(m IH), 6.93-6.81 (m
4H), 5.47 (bs, 2H), 4.79 (bs, IH, 4.65 (dd, |IH),
4,.32-4.18 (m |IH), 2.95 (dd, IH, 2.58 (s, 4H), 1.37
Expgple20y  1.29-1.21 (m 4H). Ms mz 478.2 (MtH) +.

MR Es Ak 54 Bibrogioxin2tearbommipplstist gty -
imidainle-Plcabbguytaty| -1 H m dazol e -5-car boxyl ate Yi el d:

8.0% 1H NVR (400 MHz, cDA ) d 9.93 (bs, IH),

7.04-8797 (M), 6.94-6,79 (n), 4.80 (d, IH, 4.62 (dd,
4.43-4.28 (m 2H), 4.27-4.19 (n), 4.0 (d, 2H),
TN, 2H), | 5 2.59 (s, 2H), 2.09-1.94 (m,

é.s- 67 4m, 1.37 (t, 3H), 0.99 (t, 3H), 0.87 (d,
-~

z 416. 2 ( MtH) +. Exanpl e 26: Et hyl
4- [ 4- chl enzoyl )am.no] -1 -isobutyl-2-pr opyl-I
Hr - i m dazpl e)5 carboxyl ate Yield: 7.4% 1B NWR (400
MHz, CDQ od 2(bs IH), 7.91 (d, 2H), 7.43 (d,

oH). 4.34 s 4.01 (d, IH), 275(t 2H) 2.59
; , | no 2. 12 98
; Yleicf'@f 2{’ EgyR éogwé“’@pw AR ies IS 2305, MR 03000 (mm, 1H),

I-| sobut ?/I? %Egkéﬁeny €u6t2a?18§/£ hrﬁ)hg]z-gﬁ'zplr%y]]mr ?‘?§|(Sm3H)’
3.76 ¢a 28,62 B @aHpXy1%at,SHyi BISon/z84628 (WHHYVR (400 MHz,

CDCt) d 8.89 (bs, IH, 7.40-7.18 (m, 4.25-4,08 (m,

3.91 (d, 2H)5 2.64 (t, 2H), 2,58 (s, IH), 2.31-2.17
Ex4 1e2;j,02 1.68 (m, 1.22 (t, 3H), 0.96 (t, 3H),

0. dz?i M5 nmlz 400.3 (MH) +
10 Tert—butyl4 [(2 3-dihydro-1,4-benzodioxin- -ylcarbonyl)amino]-1-isobutyl-2-pr0pyl—

1H-imidazole-5-carboxylate

O, o O}/(_o
A0
W%N N
Yield: 13.0%. "H NMR (400 MHz, CDC}) 8 9.95 (bs, 1H), 7.04-6.96 (m), 6.93-6.82 (m),

4.82-4.72 (m), 4.64 (dd, 1H), 4.30-4.16 (m), 3.96 (d, 2H), 2.69 (¢, 2H), 2.59 (s, 3H), 2.08-
15 1.91(m), 1.85-1.71 (m), 1.57 (s, 8H), 0.98 (t, 3H), 0.86 (d, 6H). MS m/z 444.2 (M-+H)".



10

15

s Analysis LC-MS anal ysis was performed using a
M cromass 8 probe MJX-LTC ESP+ system purity being
wdev@rored by single wavel ength (254nm) WV dePeT/SEZI06/001463
Chr omat ogr aphy was perforned over an XterraTM M5 C8
3.5um 4.6 x30 nmm col um, 83'%n paral l el . The fl ow of
15m /mn was split over the colums to give a flow
rate of 1.9m/mn. The 10- O m nute chromat ography
gradi ent was as follows: Mbile Phase A: 95% ACN + 5%
Exgmphe? 21 NHAOAC Mobi | e Phase B: 5% ACN + 95% 0, 010 M
) w12 -PAPA AR R it ole-$00%
R Y S e e
carosylatyi cal eval uation Effects of the positive
all osteric GABAB receptor nodulator in a functional in

Vi ay The effect of GABA and bacl of en on
intr @I ciumrelease in CHO cell s expressing
heN (| A receptor heterodi mer was studied in

esence or absence of the positive allosteric
dul at or. The positive allosteric nodul ator accordi ng
he invention increased both the potency and the

iSRRG BinaT SBLRIE Yo 00 AL PRNR  af e om0
4. dﬁ%&ﬁzﬂm 76 €y 8HD, es sy, DG ocITE; 1.81110718 (ROAUES € 9HY, 1.02 (1,

reduce GABA' s EC50 by 50 % These potencies were
3H§,|Q1?(Cb|5Ht)o the potency reported for CGP7930 (can be

Lhase fipm Tocris, Northpoint, Fourth Wy,
\%nrmutgt/I %Pl st ol , BSI 1 8TA, UK) by Urwyler et al.

Example 23:
Tert-butyl 1-isobutyl-4-[(2-phenylbutanoyl)aminoe]-2-propyk1 H-imidazole-S-

carboxylate

\(\N\

Yield: 28.0%. 'H NMR (400 MHz, CDCB) 8 9.14 (bs, 1H), 7.42-7.34 (m), 7.32-7.17 (m),
3.90 (d, 2H), 2.66 (t, 2H), 2.59 (s, 1H), 2.28-2.14 (m), 2.01-1.71 (m), 1.49 (s, 9H), 0.97 (¢,
3H), 0.9 (t, 3H), 0.86-0.80 (m). MS m/z 428.3 (M+H)".



CGP7930 increases the potency of GABA from EC50 of

about 170- 180 nMto EC50 of about 35-50 nM
WeXRERIMNTAL PROCEDURES Materials Nut mx F- ReTSE2005/001463

cell culture nmedia, OPTI-MEM | reduced serum nedi um

Fetal bovine serum (FBS), penicillrn/streptonycin

sol uti on (PEST), geneticin, 3HEPES (4- (2-

hydr oxyet hyl ) - | - pi perazi neet hanesul fonic acid "

(buffer),! Msolution), Hank's Bal anced Salt Sol ution
Exampledd:and zeocin were from Life technol ogies

Ral sl e . Polyet hyl enei nj n robheni.ci.d, .
Ty B e eng SR b S By s DR sopropy-
1HShddazo(cSF-chxhoxglatdJSA) ; Fl uo-3 AM was from Ml ecul ar
Probes (Oregon, USA). 4-Am non-[ 2,3-3H butyric acid
([ 3H GABA) from Anmer sham Phar maci a Bi ot ech
(Uppsaha,

den) . Generation of cell |ines expressing
t hey GA
- fqo p

pt or GABA Rl a and GABAbR2 were cl oned
onmege; ALTER-I (Pronega), respectively. A GABA

cDNA and subcl oned into pCl Neo

and p G<cqj 5 (Mol ecul ar Devices, CA). In order to
meke tieGaqi 5 pertussis toxin insensitive, Cys356 was

.mitated to Gy using standard PCR net hodol ogy with the
L HOSES TOCORFEIY GASTERGEDAL 1-7 (1 drvaHY) . 6698

' 1 P
T S R L S A5 o 1,
2.95i(dd I Hpf 2. P> GINAES), Q.371 (VIH Y, ©86+1)21 (R el HRARA 3z RI782¢DHIE)G

sequence was anplified by PCR from pCl - Neo- GABABRI a
using the prinmers, 5' - GGATCCCCGEEGAGCCGEECCE- 3
Exfghplews:d) and 5' -

10 Ethyl 4-[(2,3-dihydro-1,4-benzodioxin-2-ylcarbonyl)amino]-1-isobutyl-2-propyl-1H-

imidazole-5-carboxylate

0 o O}/(/O

R0

Yield: 8.0%. "H NMR (400 MHz, CDCE) 8 9.93 (bs, 1H), 7.04-6.97 (), 6.94-6,79 (),
4.80 (d, 1E1), 4.62 (dd, 1H), 4.43-4.28 (m, 2H), 4.27-4.19 (m), 4.0 (d, 2H), 2.72 (t, 25,

15 2.59 (s, 2H), 2.09-1.94 (m), 1.86-1.67 (m), 1.37 (t, 3H), 0.99 (t, 3H), 0.87 (d, 6H). MS m/z
416.2 (M+H)".



GGATCCCTTATAAAGCAAATGCACTCGA-S' (reverse) and

subcl oned into the BanH site of pcDNA3. 0-Gali5nut. In
wondero7so9opti m se the Kozak consensus sequenceCoOSELNBA01463

R2, in situ nmutagenesis was performed using the

Al tered Sltes Mut agenesi s kit according to

manuf acturer's instruction fPromega) with the

followi ng priner, 5 -GAATTCGCACCATGECTTCCC-S . The

opti m sed GABA BR2 was then restricted from pALTER- 1
Exajupke 2630 | + Kpn | and subcloned into the manmal i an

Ek%ﬁadﬁi né%§%t§ “@8&@$¥ﬁ%¥nhlzeo %Lﬂ%aﬁgéﬁgﬁgﬁéékgggﬂaw

neration of stable cell Ilnes CHO Kl cells were
grown =D F- 12 (Ham nedi a supplenented Wi th
10% FB \ i—dPenicillin and 100 ng/ m
t r et inNMaty37 Cin a humdified CQ2-incubator.

mfilion cells were seeded in 100mm petri di shes. After
24 Yours the culture nedia was replaced with Opti MEM
and incubat ed for 1 hour in a CO2-incubator. For
Yigjériet%t TFONMR (4000dHz, CDG) 8Xpria<ss, nE) 1 hel @ABBBRL43 (d, 2H), 4.34

s BB G 357G T 1T AERGE L 1 S €. 300,

104/6({ SHY) @ (i, 5H) MBlm/Ap93 MaMianyd i ncubated for 45

mnutes at roomtenperature. The cells were exposed to
the transfection nediumfor 5 hours, which then was
Ex?ﬁ@ &ped with culture medium The cells were cultured
an additional 10 days before sel ection agents(300
Ethuyd /1aiso but gir D2 epiengtboh t A0Q Tergind |- 25 prgiyi-¢ FRmivezde Sddebboxylate
Twenty-four days after transfection, single cel
sart®Qgoi Nt o/96-wel | plates by flow cytonetry was
perforne sNng_a FACS Vantage SE (Becton Di ckinson,
Af t er expansi on, the GABAB recept or
se was tested using the FLIPR assay
|Hed belo . The clone with the highest functiona
response was col |l ected, expanded and then subcl oned by
10 si ng

Yield: 8.4%. 'H NMR (400 MHz, CDCE) § 8.89 (bs, 1H), 7.40-7.18 (m), 4.25-4,08 (m),
3.91 (d, 2H), 2.64 (t, 2H), 2,58 (s, 1H), 2.31-2.17 (m), 2.02-1.68 (m), 1.2 (¢, 3H), 0.96 (t,
3H), 0.92-0.78 (m). MS m/z 400.3 (M+H)*.

15 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-
20  minute chromatography gradient was as follows:

Mobile Phase A: 95% ACN + 5% 0,010 M NH;OAc

Mobile Phase B: 5% ACN + 95% 0,010 M NH,OAc
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cell sorting. The clonal cell Iine with the highest

peak response in the FLIPR was used in the present
webtouiys3®er generation of a stable cell |ine erROTSEI0HGI1463

GABABRI a-CGagi 5 fusion protein and GABABR2, GABABR a- G

aqi 5nut plasm d DNA (8 ng) GABABR2 plasm d DNA (8 np)

~and lipofectamne (24 m) wete mixed in 5 n Opt i MEM

and i ncubated for 45 m nutes at roomtenperature. The

cells were exposed to the transfection nediumfor 5
10 My r s, 0, h was replaced with cul ture medi um

After V- eh@it, hours, the cells were detached and

seededg’(?{ﬁﬁ% \%g O%I ates (2000 cells/well) and grown in

cul t urs0 medi dAY%Uppl enented with geneticin (400 ng/ m)

and zeocin (2 /m). After 4 days, cells from

si ngl g’ﬁgllnbni g%”&gre col l ected and transferred to a

24-wel |l plate. After 10 days, the cell clones were

seeded in T-25 flasks and grown for another 16 days
NMFetughysistwasypeyfernecd #d0eMHzor GABAB recept or nedi at ed

functional response. The clones that showed the

hi ghest peak response were col |l ected and subcl oned by
Bioketdi exgluakiencel I's in 6-well plates (1000 cells/well)

and repeating the steps described above. The cl onal

cell line that gave the highest peak response in the
Effédd BRnuBSsitaeMlobiBrit BA BALR88orShiii)ato MR ASHEGIBRN in Hrro assav.

GABA B receptor dependent release of Initracellurar
Theceffest otiAB A dnd tREIORR dvbatrerednientalafimGABAS in €FEPtdls expressing

dent release of. intracellular calciumin the

the P B R PR e o o i) Thalebet ot he
poshefalibsteit AshdeBE Mhbedsitive £1086id ntidulkor afdtding B 9@ Reention
. (1999) 270, 242-248, with sone nodifications.
ncrpasgA dpRhe gotepgy awdlthaelfigrey f(iABAated in Nut M x F-12

(HAM with d utamax-1 and supplenmented with 10% 100

Um penicillin and 100 ng/m streptonycin, 250 ng/m
Thezmoeicy ofitie: cbOPommlsrile. the ability of the compounds to reduce the ECsq of

GABA was revealed by the concentration required to reduce GABA's ECsg by 50 %.

These potencies were similar to the potency reported for CGP7930 (can be purchased from
Tocris, Northpoint, Fourth Way, Avonmouth, Bristol, BS11 8TA, UK) by Urwyler et al.
CGP7930 increases the potency of GABA from ECsg of about 170-180 nM to ECsq 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),1 M solution), Hank’s Balanced
Salt Solution (HBSS) and zeocin were from Life technologies (Paisley, Scotland);
Polyethyleneimine, probenicid, baclofen and y~aminobutyric acid (GABA) were from
Sigma (St Louis, USA); Fluo-3 AM was from Molecular Probes (Oregon, USA). 4- Amino-

n-[2,3->H]butyric acid (*HJGABA) was from Amersham Pharmacia Biotech (Uppsala,
Sweden). ‘
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geneticin. Twenty-four hours prior to the experinent
the cells (35,000 cells/well) were seeded in
woheksmb | ed 96-wel | poly-D |ysine coated pl aCESE2006/001463
(Becton Dickinson, Bedford, UK) in culture medium
wi t hout sel ection agents. The cell culture nmedi um was
aspiratedand 100 ml of Fluo3B |oading solution (4 mV
Fluo-3, 2.5 mM probenecid and 20 nM Hepes in Nut M x
F- 12 (Ham) was added. After incubation for 1 hour at
37OC| a 5 % CO incubator, the dye-solution was
)18 nd the ce washed 2 tinmes with 150
%éefﬁlé’ofefprgﬁl'fgfigw%‘%‘?'gﬁﬁq{%m d and 20 nM Hepes
GABABRIBﬁSﬂd GolB ayradyvdry chaed fioprmeianlhiin I&DNX atSibcloned into pCl-
solution. The cells were then assayed in

Neq (Preinesso and BALEHB: hdromatas Tewgetévely. pebﬁé&ma&d af§angis Eesion

S
oo it ol s st

insepsigye, &ys@%wa%mu agrio &1ly usiag sieadapd R mebedl egyGritintheggimers

' g@ﬁ d
> @érﬁg %é} ﬁlﬁ%égg% orégg'gﬂ%ég ng?%@ %gcsgg%%@éﬁg S
CTCB%}AMB@%@GG@@CHQS&}(&ME)S The Q@;UH&DMA v&@h@atfe@ fnto the
45m n_ i n_nenbr ane buffer‘éé[ 5mM | mM EDTA,
Bamhand-EptE sitesgyl ppDRA S Hrwiiagsy- Ii‘m%%\mﬂla@pdweﬁw&n@ was

am%[f&ﬁ%g@dl@ﬁ%ﬁ@f@%eﬁd Aﬁ?lﬁ%ki!ng 61;&;@%&@%@“ bed above)

01% bovi ne serum al bum n ty acid free), |
GCAHRA GG GIROAM OGHGOACH! BBririBad) 5 -GTPgS ( Aner sham

coRan REb e Rt Ay G ChER it b riod o oo

Slte%@iggfgﬁ}@gﬁg ]’ he reaction was started by the addition
GABA at concentration between InMand 0.1nMin the

presence or absence of the required concentration of

PAM. The reactdon, was term nated i on . of
i Gl BB i BB i ABBRRP e egposis was
perfaebd ufihl theWltdiéd $1€Bé@»dut@g’en6ﬁ§)kﬁ abdordih@td ﬁ@nﬂfﬁt@%@r‘ér 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 CO,-incubator.

For generation of a cell line expressing the GABAgR1a/GABAgR?2 heterodimer,
GABAgR1a plasmid DNA (4 pg) GABAgR?2 plasmid DNA (4 pg) and lipofectamine (24
pl) were mixed in 5 ml OptiMEM and incubated for 45 minutes at room temperature. The
cells were exposed to the transfection medium for 5 hours, which then was replaced with

culture medium. The cells were cultured for an additioral 10 days before selection agents
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vacuum t hrough Printed Filtermat A glass fiber filters
(Wallac) (0.05% PEI treated) using a Mcro 96

wolaowastmp (Skatron Instrunments). The filters RETSE2006/001463
dried for30 mn at 500C, then a paraffin scintillant
pad was nelted onto the filtgers and the bound
radi oactivity was determ ned using a 1450 M crobeta
Trilux (Wallac) scintillation counter. Calcul ations

ol SR e A i
trang&ﬁéﬁ@ﬁl RceliQ %‘n‘r‘to SFURLI SRtes By £6% B fdntehFavak/Perfbridd using

factor. otency of PAMin GIPJS assays
a FAVES Gantage rﬁE{@dctby Ipﬂ@naomn@alo idtol 64).BdfierfespangimBathe GABAg

recgﬁ?rotglﬁt t F&P&ﬂ“f C\?/?r;s?tgﬁ,qt(i at) O%lreggdg%}g gssgoﬁ v\ﬁt%:hg%d l%%ow The clone
w1tﬁmug1@a§emhcmsl REFInes Weaslcolleerey ﬁbhr)dedhﬂ@tlﬁﬁ tsetedgned by single

t he conpounds of fornula ( ranges from EC50S _bet ween
celbgprigg. g“g@ clong@ell fing with éhfep]uggesépe AesPonss i fhedgd BR was used in

ffect of conpounds in |IBS nodel (col orectal
theé ?ﬁﬁsguld n) Col orectal Distension (CRD) For CRD, a 3

cm pol yet hyl ene balloon with a connectlng cat heter
(rmade i n- house

inserted i tal, colon, .2 c
Fox; geggsatipg ohn &ad ISPG f Hee 5B c?%é‘g anus f“%?ﬂ prrq&en? ?‘ﬁﬂ]t
f thes LFPHRIE B2 SIGHdiriaN i@

GA/?SBQ ligji\eg /)%mhe“q’é’ﬁ‘tt gatser s %@Q) to %1 éa%g of t éeug)
and Bpdfestdrhibe (Bipel) whte mixed smfenltOpid/Edrand ideubzted forstS minutes at

cat het er of l on(r Bect on ,Di cki
tocheBRERPTY 1% L8 Ve SHOT 59 (85 3BT 8 sty S g hich
the;{h;f‘?[ Fi'éﬁl&c%ﬂ withBduBtuf BedbRC Rel ﬁr@@iéhﬂﬁ&n@ aRe &R Mbre detached

al to recover from sedation for | east 15 m.n
ancb@fedqzdemﬁ wielt Jpln@s {2000 esliséwelheand grovmin, qﬁlgl.}uteﬁéem supplemented

:ggﬁ% d i @Pg %nlg(ﬁ i @%8 p%%ﬂ%&cf{e?‘q &a?s, %'éﬁssﬁ‘&h%ingle colonies

were collected and transferred to a 24-well plate. After 10 days, the cell clones were
seeded in T-25 flasks and grown for another 16 days before they were tested for GABAp
receptor mediated functional response. The clones that showed the highest peak response
were collected and subcloned by seeding the cells in 6-well plates (1000 celis/well) and
repeating the steps described above. The clonal cell line that gave the highest peak

response in the FLIPR was used in the present 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 pg/ml
geneticin. Twenty-four hours prior to the experiment the cells (35,000 cells/well) were
seeded in black-walled 96-well poly-D-lysine coated plates (Becton Dickinson, Bedford,

UK) in culture medium without selection agents. The cell culture medium was aspirated
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CFM k33, 100 mmHg; Bronkhorst Hi-Tec, Veenendal, The

Net herl ands). A custom zed barostat (AstraZeneca,
wotboTas299 Sweden) is used to control the air i RETEBE2006/001463

and i ntraball oon pressure. A custom zed conputer

sof tware (Pharniab on-line 4.0.1) running on a

standard PC is used to cont?®l the barostat and to

performdata coll ection and storage. The di stension

aradlgm generated by the barostat are achi eved by

andgl@fedl af Flug-lopdiap aoltl@i'm@ ] Fém-énféﬁ ei@\d(pmh@u@cutmz{éﬂrﬂ\d

o SEVIEE 35 S0 SRR oL e s

COd ifcabater) Hfdy8 RoRutigh was Bipiratedtaa & &ils Re&p@m&ﬁz hﬁaeﬂé@h 150
are assessed by recordin g and quantitation of phasic

nl oftveash selution (2qt mdb arqberml ZOmd Hepes iigHBRE) Gillowed by nddition
of 1@6' @%?Wagﬁ g@ﬁt{ﬂa:"[‘?ﬁ ?r ls W é%ﬁ agg’é& '8 ti’i\? s%g c@ruhggmg plate

Ion O oni C OOﬂ re

rea@éMM@ld’d:alar MesietLCEDN 0TS N Te@SoRABLRIR dvek@dﬁxﬁ&i to 50 uM
di stensi on_procedure and, therefore, are considered

congeftiaiopsndiB S pentyping B8 WMST%?}% Al 8% MSPod eddadirp Volume
o SRS BRI AT BBl Y SRl B4 8 D

the sd«ynam sf @stecosmomd defutre GfAEﬂz (5nd 7a6 he- w\m;dm subpdret edd
t tal filt [ filter at 1Hz is used
sentyging sadeed ey St batd 105 AOE e Aab et ur & changes

fromthe slow varying pressure generated by the

barost at. Aresistance in the airflow between the
GIBedssure generator and the pressure transducer further

ST dRe B e abhvafd 0B RS R Siiat: Ber
(10bMbeNaCatsn\d; BiMHEDT A, mﬁxomﬂpmemwj édﬁ@aﬁ;ﬁgq@gw 1of

interference. A custom zed coxuter sof twar e ( PharnlLab

megpbsang priein (prenared Fomstbel celblinpsalesaribpd abayepivith 0 1&hbengessserum

350 50, FESHEANE 300D o6 098 AL Kl

. Phetheib IBadtech) s fiakieyod@ns oPRI0LO INSERE S HR Rl §Edetermined in

(baseline activi tgl)T and for the duration of the pul se
the presencep 2QUVICHRYS: Hae wm@lbwas %tﬁléﬁﬁ’sb}’dh? addm@mof GABA at

coﬂ%gﬁ&a%rogibggve%g ll%ﬁ afd 6 '1X1§f R thd presence or absence of the required
concentration of PAM. The reaction was terminated by addition of ice-cold wash buffer
(50mM Tris-HCl, SmM MgC}, 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-Ymex)/1+x/C)P), where
C=ECsy and D=slope factor.
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first and | ast second of each pul se are excluded since

they reflect artefact signals produced by the barostat
wduaoi7g32omf | ati on and defl ati on of the bal | oonpamsEZD6/001463

not originate fromthe animal. Results The effect of

the positive allosteric nndg&ators I's exam ned on the

VMR to isobaric CRD in rats.” A paradi gm consi sting of

12 distensions at 80 mtg i s used. The compounds are

adnm ni stered. at_a dose of 1. to 50 [ k nd \ ‘
The BB SE S ARG ICRER Kb e atpsidiepmiy BRpiatissk B8 Tog BE, for GABA
I f
aga?;%?%% %]erlgﬁaﬁlgyrﬁ]c_)ﬁ%hg reggﬂgé&f&lm%@gﬁg iRkhe éﬁégéﬁé@ofwmch

theahdasurembnt véR-peifodnal. i ynyl ; or C3- Cl cycloalkyl each
optionally substituted by one or nore of G-C 10
al koxy, C3-CG 0 cycloalkyl, C-C 0 thioal koxy,
Gelk@hI0g 80 Rkanch YO EmpBRIGE BP FSmuSATPRAKYS For@EIys between 20 jiM
C(J\Igg 7Iﬂlt\l ?:(R? OOB nitrile or o%e or tvvooaryl or a
and@0@lr jols. EkazgplemmémdmdumE@@pmhsesmt s aryl or
heteroaryl, each optionally substituted by one or nore
of C1-C10 al kyl, C2- Cl alkenyl, C - Cl0 al kynyl,
gycroalr Ryt C=C— 0 al Koxy, CI-CI0 Thi oal KDRG.,
S E@ H%alogen(s) hydr oxy, nercapto, nitro, 50
car boxyl i c aci d CO\IR6R7 NRGCCR7 COZR8 nitrile b (LM

ETW@P‘@%&% ST K AR R e T)e“%'ﬂr { A&
SHBSI bR VORS00 TSl L0 kSz)1 -G 0

alkoxy or C1-CG' 0O oxy, wherejin
sEih@Il CR2e- dlhﬁdlrhyll 4- ba;zoﬂmxm ylearbosylpranine lut-espbbtyl-3ne Sod

prop}eflrlylll u(r)nrdago ¢S %o&yla%r(gxfmple 25)

Effect of compounds in IBS model (colorectal distension)

Colorectal Distension (CRD)

For CRD, a 3 cm polyethylene balloon with a connecting catheter (made in-house) is
inserted in the distal colon, 2 ¢cm from the base of the balloon to the anus, during light
isoflurane anaesthesia (F orene®, Abbott Scandinavia AB, Sweden). The catheter is fixed to
the base of the tail with tape. At the same time, an intravenous catheter (N eoflon®, Becton
Dickinson AB, Sweden) is inserted in a tail vein for compounds administration. Thereafter,
rats are placed in Bollman cages and allowed to recover from sedation for at least 15 min

before starting the experiments.

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

The distension paradigm generated by the barostat are achieved by generating pulse
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R2 represents Cl- C6 al kyl, aryl or heteroaryl,
optionally substituted by one or nore of G- Go
wablbaroy329¢3- C 0 cycl oal kyl, G - Qo thi oal koxy, PCT/SE2006/001463
hal ogen(s), hydroxy, nercapto, carboxylic acid,
CONR6R7, NR6COR7, CO2R8, nitrile or one or two aryl or
heteroaryl groups; R represéhts ‘G -C 0 al koxy,
optionally substituted by one or nore of G-C o
t hi oal koxy, C3-C Ccycl oal kyl, keto, hal ogen(s),
patthgnd opsep analeg oaipubqhaomlbﬂxw@RB mdwn@mmistem@m‘iqd

h
s e e B e R e AT
C2- C]0 al kynyl; or C3- Cl10 cycl oal kyl, each

opti onal | substltuted by one or nore crc 1-G 0
Resaplkssw C@{) s assespdby resiingandauanttytiqnsdpResic cheaages, in

e
inflitetnerfche mltrag:rlmipballamn rédbect elpionsiedd tnsuselk ybntedctions associated to the
s 08 e SR L Lt e b o 0o
resfohSe CWMIRY adsk¥ihied @m@%%h'f&WapaﬁjefgﬂsQerﬁm koxy,

hal ogen(s), hydroxy, mercapto, nitro, carboxylic acid,
CONRG6R7, NRGCCR7 COZR8 nitrile or one or two aryl or

or R3 represents ami no, optionally
D“’Jr%?"g{e%’y‘i&%dg{ Bl ited with CL. CIO al kyl, C2-CLlO

Thechalleoy bresstize SafAledrk yamypled bt STBHEARM @fj@iﬂv@ﬂb kl}Hjectd@to digital
C 0 _alkyl; C2-G 0 _al kenyl; C2-C

repr t s CJl-
ﬁltegin%yﬁjv ghpags. igfer gt hﬂzdwsedé? sqparats thoceyEacHan mﬂwcedem@qsure
i §
chaﬁcgs %?ﬂeﬂo‘w ba?cginc %ﬁ%’ég e&@@cec?ﬁ}& gﬂ% bt%l*qo:%f)ag l@ﬁge)%?’fance in the
airfleay oafwegrsthe progeire g@ermandgh@premmyﬁuoer fucthek enhance the

nitr

PP OO PR R ) R0 B P I S i iy gibend-
storofileip at 4051 B4 i el @5 eticve dink lfre@tiendp iR rRRénck . ARBEBmized

optionally substituted by one or nore O C 1-Cl0O al kyl,
computer software (PharmLab off-line 4.0.1) is used to quantify the phasic changes of the
balloon pressure signals. The average rectified value (ARV) of the balloon pressure signals
is calculated for the 30 s period before the pulse (baseline activity) and for the duration of
the pulse (as a measure of the VMR to distension). When performing pulses analysis, the
first and last second of each pulse are excluded since they reflect artefact signals produced

by the barostat during inflation and deflation of the balloon and do not originate from the

animal.

Results

The effect of the positive allosteric modulators is examined on the VMR to isobaric CRD
in rats. A paradigm consisting of 12 distensions at 80 mmHg is used. The compounds are
administered at a dose of 1 to 50 pmol/kg and VMR responses to CRD compared to the

vehicle control.



C2- C10 al kenyl, C2- C10 al kynyl, C3- Cl1 cycl oal kyl,
Cl- C10 al koxy, Cl1-C10O thi oal koxy, hal ogen(s), hydroxy,
woRo@waps®™9 nitro, carboxylic acid, CONR6R?, PCT/SE2006/001463
NR6COR7, NR6SO2R7, CO2R8, SOBR5, nitrile or one or two
aryl or heteroaryl groups, wherein said aryl or
heteroaryl group used in def‘?m ng R4 may be further
substituted by one or nore of hal ogen(s), CL-C O
alkyl, C-G 0 alkoxy or Gi-C 0 thioal koxy, wherein
Clagms d Cl C10 al kyl may be further substituted by one or
two aryl or heteroaryl groups; R5 each and
i ndependently represents C1-Q 0 alkyl; R 6 each and
1. A oeapendaeTtiesehen! esemtsThydrogen, C -Cl0 al kyl, aryl
or heteroaryl, wherein said aryl or heteroaryl may
optionally be further substRtuted by one or nore of
hal ogen(s), C-C o alk J\rmiO 0 al koxy or Ci1-C10
t hi oal koxy; R7 each an pandently represents

hydr ogen, Cl-C10 al kyl, or et eroaryl, wherein
said aryl or heteroaryd) naI ly be further
substituted by one or nor of gen(s), Cil-ClQal kyl,

Cl- G O al koxy or Cl-C1 thﬁoal koxy, R8 each and

i ndependently represents ClyCl al kyl, optionally

substituted by aryl or heteroaryl, vvherei n said aryl
wheteithet er oaryl may optionally be further substituted by

one or nore of hal ogen(s), Cl-ClQCal kyl, Cl1-G 0O al koxy

or Cl1-C10 thioal koxy; R represents G - C 10 al kyl, aryl

(iwprbbeh’e r(IaaCy)I alkylh@r-Eialkaiyt] B¢l abitynklbeCoaty lcyd‘lmlkyl each

opt further supstituted b e or
opfﬁ%h § = Y‘éleﬁnéﬂfﬁ‘(?}bé @qﬁk%méxﬁl@rcy@ﬁ (o 210
g)ngr f k énal 7 8
tmg%&?]yigﬁg%en r?g?/j&l ndep %dg%itgwlﬁg\?i g g%%{ I@(%R COX,
mmbmoneaxwgqudbmqmtmmmr O Nor S V\,herel n none

R ooy O Retedonah ot P BE PRt ek e br o1-Co i,
C,aCs yighyl, @3-y Xikaund, (CWW@S}CWUCYW -CRABRRAIBAC hidakexy,
SOsR’, halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR®R’, NR°COR’,
CO,R3, 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;-Cjg alkyl,
C1-Cyg alkoxy or C;-C)g thioalkoxy, wherein said C;-Cjo alkyl may be further substituted
by one or two aryl or heteroaryl groups;

R? represents C;—Cs alkyl, aryl or heteroaryl, optionally substituted by one or more of C;-
Cio alkoxy, C3—Co cycloalkyl, C;-C;o thioalkoxy, halogen(s), hydroxy, mercapto,
carboxylic acid, CONR®R’, NR6COR7, COZRS, nitrile or one or two aryl or heteroaryl
groups;

RrR® represents C;-Cyp alkoxy, optionally substituted by one or more of C;-C;o thioalkoxy,
C3-Cyp cycloalkyl, keto, halogen(s), hydroxy, mercapto, carboxylic acid, CONRR?,
NRSCOR’, CO,R®, nitrile or one or two aryl or heteroaryl groups; or
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one or nore carbon atom(s) substituted by fluoro; as

wel | as pharmaceutically and pharnmacol ogically
weaceeEmrabe salts thereof, and enanti onmers of POE/SE2006/001463

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

exceptions of | H I mdazol e-5-carboxylic aC|d

4- (acetylamino)-1,2-dimethyf3, ethyl ester; |H

I m dazol e- 5- carboxyllc aci d, 4-(benzoy|anino)-

, L 2-dinethyl-, ethyl ester; | H I ni dazol e- 5- car box
R sepradents C2-Gib pbvh Qz—@m ap{e(ly&e Ebryd1a piksieglcenr@Golyd qyam&m] each

Acet a
optiiorth: BEREEH Y 55 & efigf CirFroliont Y G Yiestios Sare:
cyc&éﬁiy@fﬁedﬁ halbgein@s) b}&ﬁ@@y ImeZeaptoe kbty) earoxfyfie acid, CONR®R’,
|L1 i mdazomMyl]-; | I ni dazol e- 5-

NRa@QR, L(E) Qady guitrile or one or two aryl or heteroaryl groups; or

3 L
kSR, AR M AT oL ROl o
Co451p flkbnydr@aCedt alkymairiGheT ol Gye]k)hﬂ%'l- 2116t hllcdxy, 81-6Xothioalkoxy,

eth est er; andIH-Imd ' [
bl el R e RGPt R R o OO LB AEy QRGPS CORY
nit@k BY bn&it t§6-aryd -or AeteRAB (ch%ordl ng to claiml
mhereln Rl represents CI-

al kyl , optionall
R’ sopesents amay, pticoaky mopo- erdlwh@tltn‘@ti@ﬂ&!a&yill oﬁl@i&.—c&aﬂﬁnﬂ,
Z'QHBW lag-@odc%ﬂ .claim2, wherein Rl represents
Yarkyr.” 2K donpo Kd according to claim2, wherein
Rl represents nethyl. 5. A conpound according to claim
42, V\,herelanr esent s yl, sybstitute one
R* genypsents CrzC @&}ﬁafgéz st .ﬁg % Ylnﬁsclw@@ Ar Saitae
cyc%a)ﬂkyl | ack B&t%hall Zubsﬁtu@é%ﬂ%ﬁ%r AROLEENT, § Ak&yacmd,
wher'ein Rl represents Iky optionally substltute by 67
cyadordkds CrbroghiotigpxsC halogig), hyd@exsGimayeaphd sagpxyle aci, CONR'R’,
NRabk'D\ﬁiyd?C)gI@?’CO%]g &M&? lSQjakk yNPfS% RE:I N1Q6C—ONR7 or one or two aryl or
heteroaryl groups; or
R* represents aryl or heteroaryl, each optionally substituted by one or more of C;-Co alkyl,
Co—Cy alkenyl, C,—C1¢ alkynyl, Cs—Cjg cycloalkyl, C;-Cyg alkoxy, C;-Cyo thicalkoxy,
halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR6R7, NRGCOR7, NRSSO,R?,
CO2R%, SO;R?, nitrile or one or two aryl or heteroaryl groups, wherein said aryl or
heteroaryl group used in defining R* may be further substituted by one or more of
halogen(s), C;-Cj alkyl, C;-Cip alkoxy or Ci-Cig thioalkoxy, wherein said C;-Cjo alkyl
may be further substituted by one or two aryl or heteroaryl groups;

R each and independently represents C;-Cyg alkyl;

R® each and independently represents hydrogen, C1-Cio alkyl, aryl or heteroaryl, wherein
said aryl or heteroaryl may optionally be further substituted by one or more of halogen(s),
C1-C10 alkyI, Cl-Clo alkoxy or CI-C10 thioalkoxy;
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al koxy, C1-C10 thioal koxy, SO3R7, hal ogen(s), hydroxy,

mercapto, nitro, carboxylic acid, CONR6R7 NR6COR?,
woeRRd73290tril e or one or two aryl or heteroar pCT/SE2006/001463

groups. 8. A conpound according to claim7 wherein Rl

represents unsubstituted phenyl. 9. A conpound

according to any one of claffis 1-8, wherein R2

represents Cl1-C4 al kyl. 10. A conpound according to

any one of clainms 1-9, wherein resents Cl-C4

R’ aadhcmryl indgpeidsnty regprmttts bydrogand ChrySu» nlg:ylo pryhrot keet@payl, @herein

sal(iI aI k Xrﬁ%ry]gg%}/ 8CI%'1:1 %ﬁ%gx M&t %ulfne@tuteé%%ﬁé)% f‘qﬁ%%% gen(s),

C @Bﬁyl Gi-tﬁddll@o@ﬁor@}@l@ﬂubamomyl or heteroaryl
groups. 11. A conpound according to any one of clains
1-9, wherein R3 represents G -C 10 alkyl, optionally

RSB 5E T0 L1, A BLTo y

hetemaﬂthﬂerm axid dryl Gmmﬁﬁyhﬁﬁmonaﬂmamm ‘substlmtedrby one or
A d

o SRRSO S iy SHb CorCa i ShCr s ek Ra

represents CG-C 7 alkyl, C- C7 al kenyl, C2- C7
sal kynyl ‘or C3- C7 cycl oal kyl, optionally substituted
R’ isspresaats 6h-Gro ey bRl orheerepiyb wyheren sayl apy @rtht@awymay

o SRR 3 R oG0S IRT .ot

orénim@muﬁnhﬁﬁpnan1de urea or one or two aryl or
het eroaryl groups, wherein any aryl or heteroaryl
group used in defining R4 may be further substituted

Bi¢irPDRh OF 2T, 1kehy1NAkRHERES tyclSalikyPmaY) iRddprhd h&delo
B lIgxy or %ﬁ- y hloalkoxyf:mherelg sgﬁd éﬁﬁ% g neor

mom@g/arb@ Ftomfsh embsgum fot Ot Nepri$y whaesiroroneved therQ N or S is in a
Poﬁg %Ce}é %&X% Ol§[&§orrpound according to claim

résents Cl- 4 alkyl, optionally
substitut ed by one or two aryl or heteroaryl groups
. A corrpound accor d| n to cI a| m 12, where R4
Whp@,gp; eash of alkgh alkenylaplicyn Svelg ]lgyl may mdependently have

one or more carbon atom(s) substltuted by ﬂuoro,

as well as pharmaceutically and pharmacologically acceptable salts thereof, and

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

with the exceptions of

1H-Imidazole-5-carboxylic acid, 4-(acetylamino)-1,2-dimethyl-, ethyl ester;
1H-Imidazole-5-carboxylic acid, 4-(benzoylamino)-1,2-dimethyl-, ethyl ester;
1H-Imidazole-5-carboxylic acid, 1,2-dimethyl-4- [[(methylamino)carbonyl]amino]-, ethyl
ester;

Acetamide, N-(5-benzoyl-1,2-dimethyl- 1H-imidazol4-yl)-2-bromo-; Acetamide, N-[5-
benzoyl-2- methyl- 1-(4- methylphenyl)-1H-imidazot4-yl]-;

1H-Imidazole-5-acetic acid, 4-[(3-ethoxy-1,3-dioxopropyl)amino]-1-ethyl-2-methyl-ot-

oxo-, ethyl ester;
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one or two aryl or heteroaryl groups. 15. A conpound

according to any one of clains |-Il,wherein R4
woem7asews aryl or heteroaryl, optionally subBCTiSB206/001463

by one or nore of C1-Cl10 al kyl, C2- C10 al kenyl, C2-C

0 al kynyl, C - C10 cycloalk§$ G - Q al koxy, Ci1-G

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

car boxylic aci d CONR6RY, NRGCOW CO2R8, nitrile or

one_or_two aryl or heteroar garo 16. A conpou
1Hdgudreiergagelc 61151 H@@Of%"é}"é?lﬂm ﬁé‘}yﬂ SSBAPE- 18y |631y1 ester;

and F%'I&%%&l%o en?é ?&&tle%h i%/% FeB t G [?ﬁg e%l'agg}tyﬁannno]—, ethyl

eg@arboxyllc aC|d 17. A conpound according to cl ai m 16,
wherein R4 represents phenyl substituted by one or
nor e hal ogen(s).18. A conpound accor ding to claim 15,

lHeseis R
2 ARBEBLBERLGANS LAY WP R B el IA] R, DhANRAly

consrstin |0X|n

suHshmtth‘rgzrma,e afydroatwo hstemzagl eroapd th| azol e. 19 A
conpound according to any one of clains 1-18, wherein

R5 represents Cl-6 al kyl. 20. A compound according to
3. 8lcBimBbdnd WeHdRIgNo Bhirh QPHVESEALR' fepreséatiBl-bkiL

optionally substituted by one aryl; R2 represents Cl-
C6 al kyl; R3 represents Cl-Cl10 al koxy R4 represents

4, %}om %&ﬂclé%gd'ingqgtcia%@ L¥erdtiagt *e&;fé%&q ?lne aryl; or

resen ryl or "heteroary 2ach ronal l'y
substltuted by one or nore halogen(s) 21 A conmpound

e Or o n %S;tﬁ&dgjlrgglpl l?‘ulglgbgfgfr’rt%%’t id?}eﬁgr'f’% e e&l&fsu%%t_ituted by one aryl.

6. A compound according to claim 5, wherein said aryl is phenyl.

7. A compound according to claim 1 wherein R! represents aryl, optionally substituted by
one or more of Cy-Cyp alkyl, C;—C;g alkenyl, Co—Cp alkynyl, C5—Cjo cycloalkyl, C1-Cio
alkoxy, C;-Cyo thioalkoxy, SO3R’, halogen(s), hydroxy, mercapto, nitro, carboxylic acid,
CONR6R7, NR6COR7, CO,R, nitrile or one or two aryl or heteroaryl groups.

8. A compound according to claim 7 wherein R! represents unsubstituted phenyl.

9. A compound according to any one of claims 1-8, wherein R? represents C;-Cy alkyl.
10. A compound according to any one of claims 1-9, wherein R? represents C;-Cy alkoxy,
optionally substituted by one or more of C;-C;y thioalkoxy, C3—Ci¢ cycloalkyl, keto,
halogen(s), hydroxy, mercapto, carboxylic acid, CONRSR’, NR®COR, CO,R®, nitrile or

one or two aryl or heteroaryl groups.

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

optionally substituted by one or more of C;-C;q thioalkoxy, Cs—Cig cycloalkyl, keto,
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R2 represents Cl- C6 al kyl; R3 represents G -C al koxy;

R4 represents C-C 6 alkyl; optionally substituted by
wone7arydsy and R4 represents aryl or heteroarypbPCTSEDI06/001463

optionally substituted by one or nore hal ogen(s). 22.

A conpound according to claim1, selected from ethyl

I-benzyl-2-ethy|-4-[(4-ch|o*%benzoyl)anino]-

| Him dazol e- 5-carboxylate; . Tert-bntyl

| -beriz I-4-[(4-ch|orobenzoyl)aning&fz-%th¥&- e ..
halqgep(shihg@esy enemsapieaptheyy i acid £l NR'R', NR°COR', CO,R’, nitrile or

- [ (4- ] -2-ethyl -1 -isobutyl -|
Oneélrik‘{r'r? 8@%{@&%8%2}}/%18%% 2?15; Tgrt Ybut y: S(1)- ge%zyl -4-
[ (2, 3-di hydro-
, 4-b di 2-yl bonyl ' - 2-et hyl -
. e s 20 SP YA Pt B iy Cr
Cr—, 41 ;@?Jg%gmgr&lcgacbewbm StlondityPdubMitnted bPBAON more

| H m dazo -car boxyl ate;
of Q-G 21kexpirfactCor tyckpalish £oelfio diioalizony) halogentsy Hydrvixpohercagto,

Cal'bSPg(?’ ct: %clail,)zﬁl(ﬂl(]ﬂ[p%t}\]l&?ﬁg)%g@é imﬂiﬁceﬁ% 8,"%113%&%&1&, urea or one or
twoi_l_a'iﬁ:mtglyiterclﬁrﬂ rgBfiph,-wildrkin iafiy 897 6f Bet&ro&a] POy uddan defining R*
ert-butyl
may bg Wiher Spbstifuied by oae Ay MBLR AfheinsrR(®). foiCiz 2kl fyiCio alkoxy or Cr-
b Lo s o _ e
G R ey e g gt o
heteyedryli grofps2- i sopropyl - | -imidazol e- 5-carboxyl ate
Et hyl 4- [ (2, 3-di hydro-
1, 4- benzodi oxi n- 2-yl car bonyl ) am no] - 1-

13 A%@ﬂgbuﬂ& aohidaipytb thlnil ] Wageh R* SpeadnaoX g ttkyl, ogﬁélsﬁ&ny

4- [(4-chl orobenzoyl)am no]- 1-isobutyl-2-propyl -
substitirige Ppoae ot e B bgtesoargrgiowmshy| 1- i sobut yl - 4-

[ (2- phenyl but anoyl ) am no] - 2- propyl - | H

i m dazol e-5-carboxyl ate. 23. A pharnaceutica

14. dosqusiuhd accosdingtol cidimgl 22 whersroRN eepeesents di 1Q, dlioyl pnpstivaed by
oneoofr t\%fcl) %ﬁr heteroaryl groups.

15. A compound according to any one of claims 1-11, wherein R* represents aryl or
heteroaryl, optionally substituted by one or more of C;-C; alkyl, C,—Cj alkenyl, Co—Cjg
alkynyl, C3—Cjp cycloalkyl, C1-Cio alkoxy, Ci-Cip thicalkoxy, halogen(s), hydroxy,
mercapto, nitro, cafboxylic acid, CONR®R’, NR®COR’, CO:R?, nitrile or one or two aryl or
heteroaryl groups.

16. A compound according to claim 15, wherein R* represents phenyl, optionally
substituted by one or more of C;-Cyo alkyl, halogen(s), hydroxy, mercapto, nitro or

carboxylic acid.

17. A compound according to claim 16, wherein R* represents phenyl substituted by one or

more halogen(s).
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1-22 and a pharmaceutically acceptable carrier or

di luent. 24. A conpound according to any one of clains
wa-202/008m99 use i n therapy. 25. Use of a conpoun@8CoSE2(06/001463

general fornmula (1) (1) wherein Rl represents Cl- Cl10

al kyl; C2- C1 al kenyl; C2-CG O al kynyl; or C3-G

Ccycl oal kyl , each optlonall@ substltuted by one or

more of Cl-Cl0 al koxy, C3-C 0 cycloal kyl, Cl1-C10

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

18. é\cmnpo@mhmvdmg\m(m , ObRRE said hetprloarydis sgleeted fropyihe group
corfitie SR e, N, IEORERER A e R apete

this@ble- Q@ al kyl, C -G O aI kenyl, C-C 0 alkynyl, C3- C10
cycl oal kyl, C1-C 0 al koxy, O -G 0 thioalkoxy,
S8R5, hal ogen(s) hydr oxy, nercapto, nitro,

19,988 i St PRRELS SDBRCIORY, wEEBERS Bl Ol

one two ary eteroaryl groups, wherein any aryl
or heteroaryl group used in defining RL may be further
substitute one .or e of halogen(s), G-CG o

d
20. 4} y_pppoupd 2 06 ﬁ%%@lnbro YHEIER 0 t hi oal koxy, wherein
R! spréderts CHLOy alkly¥ lopienalipeubstbdteiEby sngdl t ut ed by one or

,two aryl “or heteroaryl groups; R2 represents Cl- C6
R? zgpksppnts §nyTs dkylhet eroaryl, optional |y substituted by

ngé%g%%s@ (?10%((( )g;l C o al koxy, C3- G O cycl oal kyl,

hal ogen(s), hydroxy, nercapto,
R>&@mEGMy[k33@eﬂgﬂ opOEBIR AnbNRBEDRY pn R R®r nitrile or

one or t het er oar R3 re rese
R* gepresppss %ﬁa&%@@ﬁwﬂ SAch WO&%‘E@%@%@@& bwnsa mgfe ﬁ?@?ggn(s)
of G -G 0 thioal koxy, -G 0 cycloal kyl, keto,

hal ogen(s), hydroxy,_nercapto carboxylic acid,
1.conmapond RREDURY to GORRB, whereini | e or one or two aryl or

R! Ii]e%trgs ﬁ’t@"@(' Cg’l‘lg}llpoimor%ﬂy substituted by one aryl;

R? represents C;—Cg alkyl;

R3 represents C;-Cy alkoxy;

R* represents C;—Cj alkyl; optionally substituted by one aryl; and

R* represents aryl or heteroaryl, each optionally substituted by one or more halogen(s).

22. A compound according to claim 1, selected from:

ethyl 1-benzyl-2-ethyl-4-[(4-chlorobenzoyl)amino}- 1 H-imidazole-5-carboxylate;
Tert-butyl 1-benzyl-4-[(4-chlorobenzoyl)amino]-2-ethyl- 1 H-imidazole-5-carboxylate;
Ethyl 4-[(4-chlorobenzoyl)amino]-2-ethyl- 1-isobutyl- 1 H- imidazole-5-carboxylate;
Tert-butyl 1-benzyl-4-[(2,3-dihydro-1,4-benzodioxin-2-ylcarbonyl)amino}-2-ethyl-1 H-
imidazole-5-carboxylate; '

Methyl 4-[(2,3-dihydro-1,4-benzodioxin-2-ylcarbonyl)amino]-2-ethyl- 1 - methyl- 1 H-
imidazole-5-carboxylate; ' o
Tert-butyl 4-[(2,3-dihydro-1,4-benzodioxin-2- ylcarbonyl)amino- 1-isobutyl-2-propyl- 1 H-
imidazole-5-carboxylate;

Tert-butyl 4-[(4-chlorobenzoyl)amino]- 1-isobutyl-2-propyl- L H- imidazole-5-carboxylate;
Tert-butyl 1-isobutyl-4-[(2-phenylbutanoyl)amino]-2-propyl-1 H-imidazole- 5-carboxylate;
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R3 represents G -Cio alkyl; C-G Qalkenyl; C-G O

al kynyl; or C3-C 0 cycloal kyl, each optionally
weubsta7s9bed by one or nore OFCl-C 0 al koxy, €CTSE2M06/001463

t hi oal koxy, C3- Cl1O cycl oal kyl, keto, hal ogen(s),

hydr oxy, nercapto, carboxylic acid, CONR6R7, NR6COR7,

CO2R8, nitrile or one or twdaryl or heteroaryl

groups; or R3 represents aryl or heteroaryl each

optionally substituted by one or nore of -C 10

Tergibiyl 1-bepzyEh-[(GadKévygto-1 é:@e@zod@om stﬁsqrboxm@a@m] -2-isopropyl-
0 al koxy, G -C 0 thioal koxy,

lﬂﬁgﬁléc?éa]ﬁ‘( drbw&a%x nmer capto, nitro, carboxylic acid,

EthGONRGIRZ dithQR’Benzﬁ%R& 2-glcatboh @) aninoja b- iswbutywd-paspyil- 1 6F

._heteroaryl groups; or R3 represents anmino, optionally

imigggels-S6ATOEKEMBst i tuted with Cl-Cl0 al kyl, C2-G 0

Eth?i Jfﬁgyéhlor%ngo@ﬂﬁéﬂlnylsogﬁt&@ 8%13}@ 18 ﬁﬁ@&'oié%—car%xylate and

ents C kenyl ;

Ethyl kysv}vhtyl—@[{l@hdﬁyﬁatﬁanmybmmo@pr@&@ lHymuwblkyﬂ -carberyfiate.
optionally substituted by one or nore O Cl-Cl0 al koxy,
C3- C10 cycl oal kyl, C1-C10 thioal koxy, hal ogen(s),

23 hﬁﬁﬁécedﬁ@ﬁl‘b@ﬁﬁ)@smkﬁtzﬁnpﬁsﬁgwwh dund@tddrding to any one of claims

R6R7, NR6COR7, CO2R8, CORS, nltrlle SO2R9,
1-RpredephronReciealRacspiablssasier ongilugny |  or het er oar vyl
groups; or R4 represents aryl or heteroaryl, each
optionally substituted by one or nore O‘Cl-O' 0 al kyl,

24 QR ¢GinpQurdl e eorgiing t€2yChnefaladoynil-22 €8 & mGhaywt oal kyl ,
C-C 0 alkoxy, G-C 0 thioal koxy, hal ogen(s),
hydr oxy, nercapto, nitro, carboxylic acid, CONRG6RY?,

25 NG 1o NRE SR8 Fhe SERAB forg@BRT) Nitrile or one or two
aryl or heteroaryl "groups, mhereln said aryl or
heteroaryl group used in defining R4 may be further
substituted by one or rrpre f hal ogen(s), G -Q alkyl,

=

g -Co alkoxy or G-C O\NI | koxy, wherein said C-C
10 al kyl may be further S |tutced by one or two aryl
or heteroaryl groups; d |ndependently
represents Cl-Cl0 al k

0]

wherein

R! represents C;—Cyg alkyl; C,—Cig alkenyl; C,—Cyo alkynyl; or C3—Cig cycloalkyl, each
optionally substituted by one or more of C;-C; alkoxy, C3—Cio cycloalkyl, Ci-Cio
thioalkoxy, halogen(s), hydroxy, mercapto, carboxylic acid, CONR’R’, NRSCOR’, CO,RS,
nitrile or one or two aryl or heteroaryl groups; or _

R represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cyp alkyl,
Cy—Cyp alkenyl, C,—C) alkynyl, C3—Cyo cycloalkyl, C;-Cyg alkoxy, C;-Cjo thioalkoxy,
SO5R’, halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONRR’, NRSCOR’,
CO,R3, nitrile or one or two aryl or heteroaryl groups, wherein any aryl or heteroaryl group
used in defining R' may be further substituted by one or more of halogen(s), C1-Cyo alkyl,
C1-Cyp alkoxy or C;-Cyp thioalkoxy, wherein said C;-C;g alkyl may be further substituted
by one or two aryl or heteroaryl groups;
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R6 each and i ndependently represents hydrogen, Cl-Cl0

al kyl, aryl or heteroaryl, wherein said aryl or
wboet@raz9y! may optionally be further substitupred/sB06/001463

one or nore of halogen(s), Cl1-Cl0 al kyl, Cl1-Cl al koxy

or Cl1-C10 thioal koxy; R7 each and independently

represents hydrogen, Cl- C1048l kyl, aryl or heteroaryl,

wherein said aryl or heteroaryl nmay optionally be

further substituted by one or nore of hal ogen(s), C-C

10 al kyl, C1-G O al koxy or Cl1-C O thioal koxy, R8 each

i d I tional |
R PREACRRSAI BN Kot BRSSP ol Gh0 sl BRI o -
Cromlkdxgt €5-dap Wclasailyyll,oq}lt-(:@rthioh&ob;g fﬁlmg?z’lﬂ((eyl h§dtbﬁc1 }tC %dﬂé?g) by
ne.or -Cl10 a al koxy
carf5 o C ORISR IR Ok COBh-auEh & o cto A kgnhetsgsgl
gro@ps;het eroaryl, wherein said aryl or heteroaryl my

optlonally be further substituted by one or nore of
hal ogen(s), C1-Cl10 al kyl, Ci1-Cl10 al koxy or C1-C10

BRSNS B oy,
csaab bgmoak;ankaa Halopsi(s), bid@exyf, aier€dptdy caFboRylioved, ONRQIe
t he O or. Sis in a position adjacent to any

NRo?Q& R Blﬂnls or GRRPIEY AEHCH h@fer%mﬂroupa; %enyl

3 dc
R S ©,26 KA 200k 0, Kl PO RPEAYEDH fo BN
optigaklly sihsphutadrigometor cairé yf G pdikoxyn€ elhgibivalkoyy, C3—Cig

cr R Bt G PaTOR) st Pt s, CONR IR GOR'

COLR® G2ty dtedne @R twib by1 ar KebdBORyT @GR 6F agoni st, for the
manuf acture of a nedi cament “for the treatnent of

R’ gonsesenia g6 ﬁralg@anoa%fela@b(omxog@lésswb@mm’»)bme oygeredf Gi-Cio alkyl,

CraO RS GF 10 AR G PRl ook i p tioationy

halam(n),smydrcsm nteh@ptoanitfoa cirbesg/liofacid, Waﬁamwd@w ,ClaBR®,
reventi on of

nitrile or one or two aryl or heteroaryl groups; or

R3 represents amino, optionally mono- or disubstituted with C;-Cy g alkyl, C;-Cq alkenyl,

C2-Cyp alkynyl or C3-Cyg cycloalkyl;

R* represents C;—Cyp alkyl; Co—Cyq alkenyl; Co—Cjo alkynyl; C;-Co alkoxy; or C3—Cio
cycloalkyl, each optionally substituted by one or more of C;-Cig alkoxy, C3—Cjo
cycloalkyl, C;-Cyo thioalkoxy, halogen(s), hydroxy, mercapto, keto, carboxylic acid,
CONR®R’, NR*COR’, CO,R®, COR’, nitrile, sozR9 NR®SO,R’, NR®*C=ONR’ or one or
two aryl or heteroaryl groups; or

R* represents aryl or heteroaryl, each optionally substituted by one or more of C;-Cyy alkyl,

- Co~Cyp alkenyl, C;~Cyo alkynyl, C3—Cio cycloalkyl, Ci-Cig alkoxy, C;-Cyp thioalkoxy,

halogen(s), hydroxy, mercapto, nitro, carboxylic acid, CONR’R’, NR®COR’, NR®SO,R’,
CO2R3, SO3R’, nitrile or one or two aryl or beteroaryl groups, wherein said aryl or
heteroaryl group used in defining R* may be further substituted by one or more of
halogen(s), C1-Cyp alkyl, C;-Cyo alkoxy or C;-Ciq thioalkoxy, wherein said C;-Cy alkyl
may be further substituted by one or two aryl or heteroaryl groups;
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reflux. 27. Use of a conpound as defined in any one of
clains 1-22 or 25 , optionally in conbination with a
wGeABAB73™eept or agoni st, for the manufacture oPC@SE2006/001463
medi canent for the inhibition of transient |ower
esophageal sphincter relaxations (TLESRs). 28. Use of
a compound as defined in angy®one of clains 1-22 or 25,
optionally in conbination with a GABA B receptor
agoni st, for the manufacture of a nedicanent for the
treatnment of a functional gastrointestinal disorder.
5 ' im2 wherein said functional
R é%gcshtatﬂgiiqﬁ%égr?ﬁ{eﬁg?%&?és%g%grlql%%mlhcti onal dyspepsia. 30.
Use of a conpound as defined in any one of clainms 1-22
or 23, optiopally in copbination wth a GABAB receptor .
R® gadha indepgpdenti foriicAta BYIPEeTis -5 rlHY o arvb it hetesparyhavherein

said hERALIRM oY1 by :bf)t?cglaﬁy ag%{hels éﬁﬂ)gﬁtﬁfélﬁ gglolﬁg)or mote offfogen(s),

according to claim 30, erein sad
Ci-€anslkylpatConaleeydw @ ranthivd®xy32. Use according to

claim 30, wherein said IBS is diarrhea predom nant

I'BS. 33. Use according to claim 30, wherein said IBS

R’ ieactpdrideihdupbhdaitl expedsetd Y edrsdn, 0% 25|9 BikvR Btyl bBSterddyl, Avherein

nmethod for the treatnent of gastroesophageal refl ux
said) peyd g letprapmbpay gpiéemaBy bea fishsr srbseiytaddy) dng oamere of halogen(s),

&@%ﬁfﬁ?@h@?&%g&,la,)é%&flt@lgmgﬁk@gount of a compound of

formul a ined in any-dne of clainms 1-22 or
23, optionally in conbination with a GABA B receptor

R A AP Aol RSP Pgpe A, 240

hetbroBB, voHERin 848 iy oP h&slohRBnag bpREMAEY be \WeHeg RibsBtuted by one or
phar maceutical ly andcgharnacologlca ly effective

mozpreililogsn(sh (aohp ekl CofCib elkaxy or Ci-§1oaBiodEpkyied i n
clai many one of clains 1-22 and 23, optionally in
conmbi nation with a GABAB

R’ represents C1-Cyo alkyl, aryl or heteroaryl, wherein said aryl or heteroaryl may
optionally be further substituted by one or more of halogen(s), C;-Cyp alkyl, C;-C;o alkoxy
or C;-Cyg 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, Nor Sisin 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 (I) and salts thereof,
optionally in combination with a GABAg receptor agonist, for the manufacture of a

medicament for the treatment of gastroesophageal reflux disease (GERD).
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receptor agonist, is admnistered to a subject in need

of such treatnment. 36. A nethod for the treatnent of
wonoiTioakdoe bowel syndrone (IBS), whereby a PCT/SE2006/001463

pharmaceutically and pharnmacol ogically effective

amount of a conmpound of fornula (1) as defined in any

one of clainms 1-22 or 23, optionally in conbination

with a GABAB receptor agonist, is admnistered to a

subj ect in need of such treat ment. 37. Et hyl
26.41s§0h p fOTPOWKRgodingde AYY one ¢f dlating alz &2 @pgorpdly o syhiination

L N T "

refl3g. (IJS) -benzyl -1 V' - cyanopr opanrm dam de, useful as
internmediate in the synthesis of GABAB receptor
positive allosteric nodul ators or agonists. 39. Ethyl
27.Usebof a vo¥BHRZs TR ER ﬂraﬁﬁ 8 sniistaatiern ysef L&Jgﬂé’l?ally in
intermediate in the synthesis of GABA B récept or
corplysationweittag IGadd Awr neeemwrcagbms@ f tioy magtfmtsrle&f a41ﬁhd1c(atn)snt for the

b SR R R R ‘%ﬁg@é& o

positive allosteric nodul ators or agonists.
([‘I?F i V' - Cyano- L-i_sobulyl but ar ni dar ni de usef uI as
28.iUse of ﬁ@ama@@wd@ﬁ@edsly@ph es¢ of dumsARXBT 256 epianglly in

corRRfAtionAireh b?@ felcc‘?ig%ga%}ﬁsﬁ? Fot 1R mABRRRLDE aHedidahdM for the

4-am no- 2- et hyl

tredtnentrof d deedtions- gaaﬁrdzin’oeytimi disordeef ul as internediate in
the synthesis of GABAB receptor positive allosteric
nodul at ors or agonists. 43. Mt hyl

29.43s it Rdihg FREiRY 28 wHteaR kaill fudcBbea é@éﬁnﬁe%ﬁé}hﬁﬂé@ﬁ@
useful as internediate in the synt hesi s of GABAB

fungléqnabdypepsési ti ve al | osteric nodul ators or
agoni sts. 44. Tert-butyl 4-amnm no-I|-benzyl-2-isopropyl-|
H i mi dazol e- 5-car boxyl ate, useful as internediate in
30.tUse of y ndmpeirg] asfdeHARIAR ang ogpdllainBSi-21 #e23abptasbRy inC

r:g)dul ators agoni sts. 45. Tert-butyl|
compbinaiion yvith 2 qecezpt?;ra(gﬁgqst, ffor the manifacture of a medicament for the

ﬁe%&ﬂ&%}ﬁe%ﬁé%@ﬁbﬁh@t@g usef ul as internediate in
the synthesis of BAB recéptor positive allosteric

nodul at ors or agoni sts.

31. Use according to claim 30, wherein said IBS is constipation predominant IBS.
32. Use according to claim 30, wherein said IBS is diarrhea predominant IBS.

33. Use according to claim 30, wherein said IBS is alternating bowel movement

predominant IBS.

34. A method for the treatment of gastroesophageal reflux disease (GERD), whereby a
pharmaceutically and pharmacologically effective amount of a compound of formula (I) as
defined in any one of claims 1-22 or 23, optionally in combination with a GABAg receptor

agonist, is administered to a subject in need of such treatment.
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46. Ethyl 4-arnino-I|-isobutyl-2-propyl-I
-irni dazol e-5-car boxyl ate, useful as internediate in
woheo7gysmbesi s of GABA B receptor positive all B6TSE2006/001463
nodul ators or agonists. 47. Ter -butyl
4-am no-| - ben2yl - 2-ethyl - | Hi m dazol e- 5- car boxyl at e,
useful as internediate in the synt hesi s of GABAB
receptor positive allosteric nodul ators or agonists.
48. Met hyl 4-am no-2-ethyl-I-nmethyl- _
35. |1 Aethod dorche treateeniediayfupgtional gasireintegiénal fisender dibgreby pn
the synthesi.s. of B AR [ G
P Ae b Dot Gl Qg BT o X G Bl Sbicfula ) as
defmed af iy ahp oyt ddinms |1ad2@nd3B; dfkionally irheniinates svifhor GABAp
t he manufacture of a conpound as_ defined in any of
recef)tey; agenist, g%adgrgplsggpedi ta aspRjesH 1B g_eed of such treatment.

36. 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 1-22 or 23, optionally in combination with a GABAg receptor

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

37. Ethyl 4-amino-1-benzyl-2-ethyl-1 H-imidazole-5-carboxylate, useful as intermediate in

the synthesis of GABAg receptor positive allosteric modulators or agonists.

38. (1E)-N-benzyl-N'-cyanopropanimidamide, useful as intermediate in the synthesis of

GABARg receptor positive allosteric modulators or agonists.

39. Ethyl (1E)-N-cyano-2-methylpropanimidoate, useful as intermediate in the synthesis

of GABAg receptor positive allosteric modulators or agonists.

40. (1E)-N-Benzyl-N'-cyano-2-methylpropanimidamide, useful as intermediate in the

synthesis of GABAg receptor positive allosteric modulators or agonists.

41. (1E)-N'-Cyano-N-isobutylbutanimidamide, useful as intermediate in the synthesis of

GABAg receptor positive allosteric modulators or agonists.

42. Ethyl 4-amino-2-ethyl-1-isobutyl-1H-imidazole-5-carboxylate, useful as intermediate

in the synthesis of GABAg receptor positive allosteric modulators or agonists.

43. Methyl 4-amino-1-methyl-2-propyl- 1H-imidazole-5-carboxylate, useful as

intermediate in the synthesis of GABAGg receptor positive allosteric modulators or agonists.
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44, Tert-butyl 4-amino-1-benzyl-2-isopropyl-1 H-imidazole-5-carboxylate, useful as

intermediate in the synthesis of GABAp receptor positive allosteric modulators or agonists.

45, Tert-butyl 4-amino-1-isobutyl-2-propyl- 1 H-imidazole-5-carboxylate, useful as

intermediate in the synthesis of GABAg receptor positive allosteric modulators or agonists.

46. Bthyl 4-amino-1-isobutyl-2-propyl-1 H-imidazole-5-carboxylate, useful as

intermediate in the synthesis of GABAp receptor positive allosteric modulators or agonists.

47. Tert-butyl 4-amino-1-benzyl-2-ethyl-1H-imidazole-5-carboxylate, useful as

intermediate in the synthesis of GABAp receptor positive allosteric modulators or agonists.

48. Methyl 4-amino-2-ethyl-1-methyl- 1 H-imidazole-5-carboxylate, useful as intermediate

in the synthesis of GABAg receptor positive allosteric modulators or agonists.

49. Use of a compound according to any of claims 37 — 48, in the process for the

manufacture of a compound as defined in any of claims 1 to 22, or in claim 25.



