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PCT/'SE97/ 01555 REFLUX | NHI Bl TORS TECHNI CAL FI ELD s The
present invention relates to the use of GABAB receptor agonists for the

i nhibition of transi ent | ower esophageal sphincter rel axations; for
the treat mentwofos/ysss ro- esophageal refl ux disease; andicarsedpoissshe
treatnent of regurgitation in infants. 10 BACKGROUND ART Ref | ux
In some humans, the | ower esophageal sphi nkt er (LES) is prone to rel axing
nore 15 frequently than in other humans. As a consequence, fluid fromthe

stomach can p ' esophagus since the mechanical barrier is
tenporarily |§§'§FQ{]&§H§¥WT§§§ an event hereinafter referred to as

"reflux". Gastro- esophageal reflux disease (GERD) is the nost
preval ent upper gastrointestinal tract 20 disease. Current therapy has
ai med at reduciBAHNIKAL FIELE:i d secretion, or by reducing esophageal

aci d exposure by enhanci ng esophageal clearance, |ower esophageal sphincter
tone and gastric enptying. The major nechani sm behind reflux has been

consi der ed st 0 The preseit ievefiticirelates ypihe Qse of GABRE respphaoaits f5PME thititfion of
However, recent res arch Dent (1990) Gastroenterol.

din. N Aner traggent Wrﬁﬁ“%&@@%%mﬁ%’tw % ‘hESWF'éTeFl g3pirosexgebagselc ur

during transi o Q3RS ARs (TLESR). i.e.
rel axations not tri ggeerglgpﬁy svvar %ﬂbﬁt%ﬁ&ﬁ ngh een shown that gastric

acid secretion usually is normal in patlents W|th GERD.

1o BACKGROUND ART
Reflux

In some humans, the lower esophageal sphincter (LES) is prone to relaxing more
15 frequently than in other humans. As a consequence, fluid from the stomach can pass into
the esophagus since the mechanical barrier is temporarily lost at such times, an event

hereinafter referred to as “reflux”,

Gastro-esophageal reflux disease (GERD) is the most prevalent upper gastrointestinal tract
20  disease. Current therapy has aimed at reducing gastric acid secretion, or by reducing
esophageal acid exposure by enhancing esophageal clearance, lower esophageal sphincter
tone and gastric emptying. 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. 517-535) has shown that most
25 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 compounds which reduce the incidence of TLESR and
30 thereby prevent reflux. Ideally, the compound should have an effect duration of

approximately 12 h, since most reflux occurs during daytime and postprandially.



Consequently, there is a need for conpounds which reduce the incidence of
TLESR and 30 thereby prevent reflux. ldeally, the conpound should have an
ef fect duration of approximately 12 h. since nost reflux occurs during
daytinme and postprandially.

2 A mroesmagssut i cal conposition conprising a | ocal arcEssEswetsss,
adapted to inhibit relaxation of the_l ower esophageal sphincter, is
di scl osed in WO 87/04077 and in US 5, 036, 857. 5 GABA[err] receptor

agoni sts GABA (4-am nobut anoic acid) is an endogenous
neurotransmtter in the central and peri pheral nervous systens.
Receptors for GABA have traditionally been divided into GABA[ err] and

GABA[ er '] 1 eCahaimaze\RicHR@eposiSH Eorfif sfiRla0bal bRAREthétic ﬁi&g&wt@ﬁﬁmﬁ%raxadanl . B.
10 and Ong, J. (1995) Pharmac. Ther. vol. 67 187-246) bel og&)to t he

. ol Pp.
Super fami |y obf e lower esophagesl shipear, isstisclased s WL 7/@8EApest WUS 508005
agoni sts are descri bed as being of use in the treatnment of CNS
di sorders, such as nuscle relaxation in spinal spasticity, cardiovascul ar
di sorders, sasGABAg repébtorBgonists y di sorders such as irritable bowel syndrone
and as proki netic and anti-tussive agents. GABAB receptor agonists
have al so been disclosed as 15 wuseful in the treatnent of enesis (WO

(4 ami no. 3- (4 SAR S PO EnER AR i RERaRbg A NcBlowaReR 3l e conpal apd,

449, 046) has beriphetahrervansisyssenos Reckpidrs fon SABYBhaertradisigsally been divided into

Lerr] 20 GABA , and GABAp receptor subtypes. GABAp receptors (for a review see%él?r'?‘D.l.B.

10 and Ong, J. (1995) Pharmac. Ther. vol. 67, pp.187-246) belong to the superfamily of G-

protein coupled receptors. GABAGp receptor agonists are described as being of use in the
treatment of CNS disorders, such as muscle relaxation in spinal spasticity, cardiovascular
disorders, asthma, gut motility disorders such as irritable bowel syndrome and as
prokinetic and anti-tussive agents. GABA g receptor agonists have also been disclosed as

t5 ° useful in the treatment of emesis (WO 96/11680).

The GABAg receptor agonist baclofen (4-amino-3-(4-chlorophenyl)butanoic acid) (Swiss
patent No. CH 449,046) has been the most studied of the GABA analogs.

O
20 GABA

Cl
HzN OH
baclofen

Other GABAg receptor agonists or partial agonists are disclosed in: EP 0356128; EP
2s  0181833; EP 0399949; EP 0463969; and FR 2,722,192. For a review on the chemistry of



bacl of en . O her GABA[err] receptor agonists or partial agonists are
di sci osed in: EP 0356128; EP 25 01 81833; EP 0399949; EP 0463969; and FR
2,722,192. For a review on the chem stry of

3 GABA[ err] nodul ators, see Froestl, W and Mckel, S.J. in: The
GABA Recept or0 98113885/ 1 - 296 (Eds. S.J. Enna and N. G BOCWSEJ01588mana
Press Inc., Totowa, NJ, U S A 1997) It is known in the art that

drug screening can be inproved by using celI's which are 5 transfected
with a cloned receptor gene. Such transfected cells may offer several

advant ages ov adi t.i.onal scleeni nost, 4 Npor t, bei pr esymabl y
sel ecti 8i ty. %Aé‘E‘B N?S’t‘lﬁ{éfs’ é%f&éﬂﬁsgg@gy&wcgﬁlss ét’f‘ggﬁ)ecéﬁpé l?%ce r}ﬁgt PR-t/ey

al | ow t o asse96 (EisaS.V. Biink ¥n®N.Gl/B63%rf Mumana Press K0S FoldWaBNI, MES.API99S. The
fact. that the GABAB receptor has recently been cl oned (Kaupmann et

al ., Nature 386(6622), 239-246, 20 March 1997) thus offers the opportunity

10 to devel gﬁsﬂﬁ%vgnegﬂﬁé’ﬂ {h%d’rﬁé'gc?%é?; icggbgﬂ?é{g&d%ng&%ls LREFREC" - The

said article disc WO~ subtypes o ere romrat,
desi gnat ed sGABvaBffedtedawitinal clGidsleeaptor Beneh Sudiutransfectedisells may offemsbverabry cl ear

o et ! Sl eSSt B Pk e AR . 1T
agoni sts can bgoteslivhMbgd fransibdiet ¢ell9 that they allow to asses the activity of drugs on
cloned human receptors. The fact that the GABAp receptor has recently been cloned
(Kaupmann et al., Nature 386(6622), 239-246, 20 March 1997) thus offers the opportunity
10 to develop more specific drugs acting on the GABAg receptor. The said article discloses
two subtypes of the receptor from rat. designated GABAgR 1a and GABAgR1b. but it was

made very clear that several other subtypes could be isolated.

15 DISCLOSURE OF THE INVENTION

It has been found surprisingly that GABAg receptor agonists can be used for the inhibition
of transient lower esophageal sphincter relaxations, and thus for the treatment of gastro-
esophageal reflux disease.

20
Consequently. the present invention provides the use of a GABAp receptor agonist for the
manufacture of 2 medicament for the inhibition of transient lower esophageal sphincter
relaxations (TLESR). or more specifically, for the treatment of gastroesophageal reflux
disease. For the purpose of this invention, the term “agonist ™ should be understood as

25 including both full agonists as well as partial agonists, wherby a "partial agonist” should be
understood as a compound capable of partially, but not fully, activating the GABAp

recepor.

The said inhibition of TLESR also implies that the said compounds can be used for the

30 treatment of regurgitation in infants. Effective managment of regurgitation in infants would



of transient |ower esophageal sphincter relaxations, and thus for the
treatnent of gastro- esophageal reflux disease. 20 Consequent | vy,
the present invention provides the use of a GABA[err] receptor agonist for
t he manuf acture of a nedi canent for the inhibition of transient |ower
esophageal spWwovshmes - rel axations (TLESR), or nore spe®dristoddiyss f or
the treatnent of gastroesophageal refl ux di sease. For the purpose of
this invention, the term "agonist " shoul d* be understood as 25 incl udi ng
both full agonists as well as partial agonists, wherby a "partial agonist”
shoul d be under stood as_a conpound_capabl e of partially, but not
fully, activatherngimpertannmay f managing lungdissgsegiue to aspirationqfgegurgitated astHt ¢ | on
of TLESR al so j j.es. .t ' ; .

treat nent of réé)glt}%‘ lgsl gt%aéagﬁﬁ?gg @Q@%@gﬁ? %%gsﬁapﬁa{gjs%rrgg% g%‘"“r@ﬁﬁ%’%i tation
in infants woul d 4

be an inportant way, of naging | un i se e to aspiration of.
regur gi t at ed Qésamf?fe“?d t[ga“EBﬂihE V§?E“§h%ﬁ?}3%@,fﬁ‘i$‘?ﬁ%ﬂ‘?@%&“ Shﬂtif’e due
to excessive 'Qﬁig?;g&ggasa%kﬁﬁﬁw%e@mea_cidic head idh @rﬁ&xﬂicegragﬁ;gbmsmuafc the

invention, the s BAB r ecept or ;gonl st is a substitute
am nopr opyl acgrdupl @phesphpnoys gioyp or 2

finie geiup. head is a carboxilic group, a

phosphi ni ¢ group, a phosphonous group or a sulfinic group.
Exanpl es of conpounds having agonistic or partially agonistic affinity to
GABAB I eC ePkaipiesaf dorhporhdchavinpagosiett arpaniatly agprisictaffmityny GaBAN are: 10.

4- am nobut anoi ¢ acid (GABA), 4-am,no- 3:- (4-chl or ophenyl ) but anoi c acid
(bacl of en), mc?ﬁ%ﬁ?ﬂﬁ?— %ﬁ@ﬁ prediecarding t%‘éfg {ivention ark

4- am no- 3- hydr oxybut anoi ¢ acid, 15

4- am no- 3- (4-chl or ophenyl ) - 3- hydr oxyphenyl but anoi ¢ aci d,

4- am no- 3- (t hi @ammogumc and(GABA).d, '

4-amino-3-(4-chlorophenyl)butanoic acid (baclofen),
4-amino-3-phenylbutanoic acid,
4-amino-3-hydroxybutanoic acid,

15 4-amino-3-(4-chloropheny!)-3-hydroxyphenylbutanoic acid,
4-amino-3-(thien-2-yl)butanoic acid,
4-amino-3-(5-chlorothien-2-yl)butanoic acid,
4-amino-3-(5-bromothien-2-yl)butanoic acid,
4-amino-3-(5-methylthien-2-yl)butanoic acid,

20  4-amino-3-(2-imidazolyl)butanoic acid,
4-guanidino-3-(4-chlorophenyl)butanoic acid,

3-amino-2-(4-chlorophenyl)-1-nitropropane,

(3-aminopropyl)phosphonous acid,

23 (4-aminobut-2-yi)phosphonous acid,
(3-amino-2-methylpropyl)phosphonous acid,
(3-aminobutyl)phosphonous acid,
(3-amino-2-{4-chloropheny!)propyl)phosphonous acid,
(3-amino-2-(4-chlorophenyl)-2-hydroxypropyl)phosphonous acid.

30 (3-amino-2-(4-flucrophenyl)propy!)phosphonous acid,



4-am no- 3- (5-chl orot hi en-2-yl ) butanoi ¢ aci d,

4- anmi no-3- (5- br onot hi en- 2-yl ) but anoi ¢ aci d,

4- am no- 3- (5- net hyl t hi en- 2-yl ) but anoi ¢ aC|d 20
4- am no- 3- (2-im dazol yl ) but anoi ¢ aci d,

4- guani di no- V@ 8/\d8ASor opheny! ) but anoi ¢ aci d, PCT/SEI7/01555
3-am no- 2- (4-chl orophenyl ) - 1- mtropropane

(3-am nopr opyl ) phosphonous acid, 25 gm nobut - 2-yl') phosphonous aci d,
(3-am no- 2- rret hyl propyl )phosphonous aC| d (3-am nobutyl )phosphonous

aci d, mno [0 | ) phosphonous aci d,
(3I am no- 2- (4 @H&HX)P?P%%&W%P%&W)i)ﬁospﬁonoug aml:l 30
(3 ani no- 2- (4(i-hM%®Mmﬂybmﬂmﬂokmﬁswmus acid,

(3-am_no- 2- phenyl praq hosphonous aci d,
(3 ami no- 2- hy §EXbyAsHERPIePERH dQ%BWSGE‘Wé@F

(5 aﬁ]?’ngmzng%?&ﬁ@‘ﬁ’% L

{3 am no- gi?im”ﬁmﬁwmﬂgm O ohosphonous aci .

[ 3-am no- 2- (41 ’f’%t?ga'o‘ﬂé‘k’ﬁgtl’ ﬁéﬁsﬂﬁgﬁ"]‘%ﬁ& honous aci d,

3- 2- 4

32 no- 2. (4. %ﬁf’*&?%ﬁ?ﬁ““&m%’?t@?@fd%%eﬁ“ R eidts aci d, 10

( 3- ani nopr opy I[3-Amine ﬁﬂl-mgtbwnh Betogyl PhOSPhOHOUS acid,

o B S BB BT bonous i,

(4- am nobuis- 2- yI ) rret hyl phosphi nic acid, 15

gg :m 28 % % Bé %‘%]W‘ﬁ qﬁﬁ%?%: ;:pﬁglsghl ni c acid,

(B)-(3-am nop(paaﬁmJz-wd}mbﬁwmhaaﬂbmpﬁm&%m,
(3-aminopropyl)(difluoromethyl)phosphinic acid,
(4-aminobut-2-yl)methylphosphinic acid,

15 (3-amino-1-hydroxypropyl)methylphosphinic acid,
(3-amino-2-hydroxypropyl)(difluoromethy!)phosphinic acid,
(E)-(3-aminopropen-1-yl)methylphosphinic acid,

(3-amino-2-oxo-propyl)methyl phosphinic acid,
(3-aminopropyl)hydroxymethylphosphinic acid,

20 (5-aminopent-3-yl)methylphosphinic acid,
(4-amino-1,1,1-trifluorobut-2-yl)methylphosphinic acid,
{3-amino-2-(4-chloropheny])propy!)sulfinic acid,

3-aminopropylsulfinic acid.

25 Preferably, the said compoun& having agonisti'c or partially agonistic affinity to a GABAp

receptor is any one of the following compounds:

4-amino-3-(4-chlorophenyl)butanoic acid (baclofen),
(3-aminopropyl)methylphosphinic acid,
30 (3-amino-2-hydroxypropyl)methylphosphinic acid,



( 3- am no- 2- oxo- propyl ) met hyl phosphi ni ¢ aci d,

( 3- ami nopropyl ) hydr oxymet hyl phosphi ni ¢ acid, 20

(5-am nopent - 3-yl ) net hyl phosphi ni ¢ aci d,
(4-amno-1,1,1-trifluorobut-2-yl)methyl phosphinic acid,

(3- am no- 2- (wio sg1gesophenyl ) propyl )sul finic acid, 3- anPODBELBYISS Ul f i ni C
aci d. 25 Preferably, the said conpound having agonistic or partially
agonistic affinity to a GABA[err] receptor is any one of the follow ng
conpounds: 4- am no- 3- (4- chl orophenyl ) but anoi ¢ aci d (bacl of en),

(3-am nopropy)l ) net,hyl phosphi-nisf,aci d, 30

( 3- ami no- 2- hf%ﬁ%#ﬁ%ﬁ*%ﬁ@hosphi ni c acid,

6 4- a?@ﬁh{&_ﬁ(mélﬁo:% hetlylj$pdBA)sulfinic acid,

(3-am no- 2- (4- f

chl orophenyl ) propyl ) sul finic . acid,
(3- ami nopr opﬁﬂl’éﬂ@r%’r)@)ﬁ(ﬁmﬁ%ﬂgﬁ?ﬂhfﬂ‘%a% id,
(3-am no- 2- 0xQ-Rk.00YL ) 1 L yd, s
R e e SR A
( 3- ani noprsopW-aminoSpiahimnsthien2eyl)butanoic acithe use of pharnaceutical |y

acceptabl e salts of GA | i gands.for the said purposes is al so
i ncl uded in t‘ﬁ@"ﬁ"ﬁﬂ?é‘?ﬂyﬁg‘i%sl"\%’g‘t‘s%h%vm GABAB | i gands such as for exanple

bacl of en, 10 (3-am nopropyl ) nethyl phosphinic acid and

(3-am no- 2-(S) - hydr oxypropyl) - met hyl phosphinpic acid arge of anphoteric
nature and nebhenes pfRgEPacehtifallnaccrRiARe éﬁl%i‘)ﬁ%sg"aﬂ liganas F"églets?% PHRESSSdF so can
form aci d add]ign, &alih fedRibndgl MogtkildhlGABAR 1AL sBé dsToPbampRy Bab R | Y
phar maceutically acceptabl e acid a&dltlon sal Ps, as well as

phar maceuti ¢ af3tayisapregyl Jabétbylphosphisiziacid ahd (Iramingi 2-(5)budrexypreyik-abl e aci ds

Such a5 hydr GBHOPISPRRF LG APPRelins HRHE B FMS SrrRin WL ikt
aci ds such asgQs ofey 8lsé bt fBfth ScidaddiorPsalls MdUANS with dasRE Such sald atedmrticiinklys of
GABAB 1 gandspharmaceutical ly acceptable acid addition salts, as well as pharmaceutically acceptable

salts formed with bases. Suitable acids for the formation of such salts include, for example,

15 mineral acids such as hydrochloric, hydrobromic, sulfuric or phosphoric acid or organic

acids such as organic sulfonic acids and organic carboxylic acids. Salts of GABAR ligands

with bases are. for example, alkali metal salts, e.g. sodium or potassium salts, or alkaline

earth metal salts, e.g. calcium or magnesium salts as well as ammonium salts, such as those

with ammonia or organic amines.

The use of optical isomers of GABAp ligands for the said purposes is also included in the
invention. Many known GABAp ligands such as for example baclofen and (3-amino-2+(S)-
hydroxypropyl)methylphosphinic acid are chiral compounds due to the presence of an
asymmetric carbon atom. Depending on the presence of asymmetric atoms, the GABAg

25 ligands may be in the form of mixtures of isomers, particularly racemates, or in the form of

pure isomers. especially enantiomers.

In another aspect. the invention provides a method for the inhibition of transient lower
esophageal sphincter relaxations which comprises administration to a mammal, including
30 man. in need of such treatment an effective amount of a GABAg receptor agonist as

defined above.



wi th. bases are, for exanple, alkali netal salts, e.g. sodiumor potassium

sal t's, or alkaline earth netal salts, e.g. calciumor magnesiumsalts
as well as anmonium salts, such as those Wi t h anmoni a or organic
am nes. 20 The use of optical isoners of GABAB |igands for the said
pur poses i s awO98M188% uded in the i nvention. Many KknowPORSES/G155S]|

| i gands such as for exanple baclofen and (3-am no-2-(S)-

hydr oxypr opyl ) met hyl phosphi nic acid are chiral conpounds due to the
presence of an asynmmetric carbon atom Depending on the presence of
asymmetric atons, the GABAB 25 |ligands may be in the formof m xtures of
| soners, particularly racemates, or in the form of pure isoners,

especi al |y enaftiu@¥Bh the invention is alsd aPRYIBEuRARGHpositidtErol H36AR tHeARiBRidY bfies a
met hod for the inhibition of transient |ower esophageal sphincter

rel axations whraspieridonssriesephageahsphinster rlaxetionsoMareraprsificallyi the said phaymagaticakan,
in need of S“%mtpégﬁrﬁgggeg@gexgﬁxz ft&dtn¥et O?E?slfﬂa'éso%ag%al%ﬁﬁlcﬁgera ¢ andfoc ot ©"

agoni st as
7 i noteatheetit ofiregurgitation éminfants. The attisoingredient imahesaid slarmaeaiasi ti on
for use in the inhibition of ansi ent | ower  esophageal sphincter

t .
rel axations. NGFEOHISapbe 2ny gne ofthe é‘&pﬁaﬁ?ﬁ?ﬁ’éw&tsﬁ?&l“ mned abo¥e&snposi t i on

is useful for the treatnent of gastroesophageal reflux di sease and/or for

5 treatnent of regurgitation in infants. The active ingredient in the said
phar maceut i calDaily dose conpositi on can be any one of the GABA[err] receptor
agoni sts as defi ned above. Dai |l y dose 10 For use as an

i nhibitor of TLESR and as a reflux inhibitor, the GABA[err] receptor

agoni st 10 Foaysems an inkibitat ofINSESR apiusapefiad ighibiter, tie lGAB £9 Rdeptbrapsnikor
whi ch GABA[ er rr% r ece% or agoni sts are _known to, be useful. The typical
dai |y dose of WaYbestd & doses prrropfiate for pihercopditinnsforwhich SABAR recepiprpsonist
wi || depend OmraigiobAus bé REhP TheSyiilhl 8sily dse S7RERL inBE el Within 2 wi
requi renent of each pati eﬁ_#ﬁand t}{1e s? oute o?’erffl@%ntéﬁ'?glt’a;{%g%hfn 3 ‘?'llde
general , dosadengeand williepend arheariounfgetorsfsuth as for example the individual requirement of
each patient and the route of administration. In‘general, dosages will be in the range of 1.
15 pgto 100 mg per day and kg body weight, preferably 10 pg to 10 mg per day and kg body

weight.
Pharmaceutical formulations

20 For clinical use. the compounds of the invention are formulated into pharmaceutical
formulations for oral, rectal, parenteral or other mode of administration. The
pharmaceutical formulation contains a compound of the invention in combination with one
or more pharmaceutically acceptable ingredients. The carrier may be in the form of a solid,
semi-solid or liquid diluent, or a capsule. These pharmaceutical preparations are a further

25 object of the invention. Usually the amount of active compounds is between 0.1-95% by
weight of the preparation, preferably between 0.2-20% by weight in preparations for
parenteral use and preferably between | and 50% by weight in preparations for oral

administration.

30 In the preparation of pharmaceutical formulations containing a compound of the present

invention in the form of dosage units for oral administration the compound selected may be



15 [err]g to 100 ng per day and kg body weight, preferably 10 [err]g to

10 mg per day and kg body wei ght . Phar maceutical fornul ations
20 For clinical use, the compounds of the invention are fornulated into
phar maceuti cal formulations for oral, rectal, parenteral or other node
of adm ni st r d e¥iissshe pharmaceutical fornul ation contPCTISES#ISS pound
of the invention in conbination with one or nore pharmaceutically

acceptable ingredients. The carrier may b8 in the formof a solid,

sem -solid or liquid diluent, or a capsule. These pharnmaceuti cal

preparations are a further 25 object of the invention. Usually the anmount

of active conmineddethi solihepowdernd ngretiienssysush as lactosgysacgharosss sarpigol panmiteh i on,

preferably between 0.2-20% wei.ght rad : : DA &bl
RupradReEEn cq s oEtasih. RERBE oF GUE shble Bt &

use and pref ef3l5 reparations tor oral
adm ni strati oQm dis%Q%grdt?.gtaE&xwrﬂnawrﬁaﬁ@g\agzmsmmfmesambteamre,rrwlmmons
of t

cont ai ning a conpound e present mventiqgn I n Il_Ee form, of dosage
units for or akteardwi sedismy seary fumerateaad polyphylens #l¥eQd gvanesy Thpmixture is then

8 m xed W th Soli i HRAd ents, such as | actose,
saccharose,’ s8f% 01?'%%%%1#%}(\?%&% starch, anylopectin, cellul ose
derivatives, gelatin, or another suitable ingredient, as well as wth

di sintegratin gents and, | ubri.cati ng ,agents such _as.mgnesi te,
calcium - SoBdeaNe AEuiss L PR T R R R BBk FALA
waxes. The m )&Mg&*nid%r E&IBFbunds of IROTMIETRA. Vepbtable b fal. 65 othér suitslis echidlefop
t abl et s. oft gel ati ne capsul es may be prepared with capsul es

contai ning a mbRk gelrinechpsules. Hard gelatine capsuiesmay reataiy BraBesf theachye ( he

i nvention, vegetabl [ 1., { | ' ; binatidn
gel ati ne c¥ps P%‘E?”ﬁaﬁ%f"&éfag‘ﬁ". cr?ggué%ps Iaé%%r?g%mc@#gpﬁ%g@gé\ﬂdég c%[? lt he
active 10  conposlid povwierel iggredienm suchas dastose, sarharakes sorbitelt mamnitoh@oltx i ve

conmpound i n conbi nation . _ .
i starch, corn starch, amylopectin, cellulose derivatives or gelatine.

Dosage units for rectal administration may be prepared (i) in the form of suppositories
15 which contain the active substance mixed with a neutral fat base; (ii) in the form of a

gelatine rectal capsule which contains the active substance in 2 mixture with a vegetable
oil, paraffin oil or other suitable vehicle for gelatine rectal capsules; (iii) in the formofa
ready-made micro enema; or (iv) in the form of a dry micro enema formulation to be
reconstituted in a suitable solvent just prior to administration.

20
Liquid preparations for oral administration may be prepared in the form of syrups or
suspensions, e.g. solutions or suspensions containing from 0.2% to 20% by weight of the
active ingredient and the remainder consisting of sugar or sugar alcohols and a mixture of
ethanol, water, glycerol, propylene glycol and polyethylene glycol. If desired, such liquid

25 preparations may contain coiouring agents, ﬂa;vouring agents, saccharine and
carboxymethy! cellulose or other thickening agent. 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.

30 Solutions for parenteral administration may be prepared as a solution of a compound of the

invention in a pharmaceutically acceptable solvent, preferably in a concentration from



with solid powdered ingredients such as |actose, saccharose, sorbitol,
manni tol-, potato starch, corn starch, anyl opectin, cellul ose
derivatives or gelatine. Dosage units for rectal adm nistration nmay
be prepared (i) in the formof suppositories 15 which contain the active
subst ance mi x&O M52 neutral fat base; (ii) in the form of PET/SEFTNISSS

gel atine rectal capsule which contains the 9actiye substance in a m xture
with a vegetable oil, paraffin oil or” other suitable vehicle for
gelatine rectal capsules; (iii) in the formof a ready- made mcro

enema; or nthe orm.o m.cro enema fornulation to
reconstit u'g la\é) Ol Y tosi 9% BPbY”é‘gé‘oib‘éﬁ#!}’B%ﬁs i chtambﬂ}zgtgrtagregﬁms angjor
Li qui d prepar atyf8ngf ilgrediEms aftihFé Bispdns@d inf unitdsditn e SFChnhpouled @r Yialsm of

syrups or suspensi ons, e.g. solutions or suspensions contajni ng}f rom
0.2%to 20% by Sahitigns fopparenteral administsation wayjatsgrbe @reparied ane Ay RepagaHon o)
consi sting of ] et hanol ,
wat er, glycerol’] gé‘gé‘f@ﬁggé %%%%QRJC &([)LP" ef%‘%"‘tesﬁ;e g ycof. | f desi red, such

liquid 25 spreparations may cont a| n coI ouring agents, flavouring agents,

sacchari ne and . car boxynet h cel | ul Zzg or other thickening agent.
Li qui d pr epar atSFregng for com unds act ”veamwl Rtion may al so be prepared in
the formof a dry powder to be reconstituted with a sui t abl e sol vent

prior to use. 30 Solutions for parenteral adm nistration nmay be
prepared as a Fortheriinniudsd irathe invpationds the ustrof cells, transfegtedowith »nudleotide sequence

phar maceut i cal | cce e_sal.vent, preferabl con ration from

5 o6 ol R A AR R st et e ng gt g GJARHR by of

stabi | i zi ng.ol N GraRsidre [Hvﬁer @stghapeal sphinctetelaRations. mgmad}&m§ r@sp&oﬁmey B sfyensed
into unit doses in the formof anpoul es or vial Sol utions for

parent eral adnion¢ Sfthﬁﬁwmﬁep&' Subtyre gsnes, syck@s Q&Ba‘\aﬁ“;% a5 the fanBABBADL prthey
reconstituted yhdhomsidh & v§ Mﬂﬂ”@l\?ﬁé@%&%{&nﬁﬁ‘éﬁlld%ua%tﬂfe%eﬁ{&ﬁces mhy be

Scr eeni ngf or conpounds ac agai nst
derived from any species. but preferably from a2 mammal and most preferably from man.

15 Consequently, the invention further provides a method for the screening of compounds
which are inhibitors of transient lower esophageal sphincter relaxations, comprising the
use of a nucleotide sequence encoding a GABAg receptor. In a preferred form such a
method comprises the steps (a) transfecting a cultured cell with a nucleotide sequence
encoding a GABAR receptor, so that a GABAp receptor is expressed on the surface of the

20 cell; (b) contacting a test compound with the said cell; and (c) determining whether the test
compound binds to, and/or activate, the GABAg receptor. The said GABAg receptor can
e.g. be GABAgR1a or GABAgRID. '

EXAMPLES
25

Materials and Methods

Adult Labrador retriever dogs of both sexes (5 males, 3 females) weighing 20-30 kg were
used. A cervical esophagostomy was formed to allow intubation. After a recovery period,
30  the dogs were used in control experiments until a stable and reliable control response had

been achieved. The dogs were used in other experiments before they were given the



Further included in the invention is the use of cells, transfected with a
nucl eoti dé sequence encodi ng a GABAB receptor, for screening purposes,
in order to identify inhibitors of 10 transi ent | ower esophageal
sphincter relaxations. The said GABAB receptor nay be any one of the
GABA[ err] reoapisaisssubt ype genes, such as GABA[err] Rla or therémbisssr| R b
or the hitherto uncloned subtypes of the GABA[err] receptor. The said
nucl eoti de sequences may be derived ¥ om any species. but preferably
froma mammal and nost preferably from man. 15 Consequently, the

I nvention further provides a nethod for the screenlng of cqgnpo

whi ch are i nHeABAgresepor agoaists, buithayoyrse alnayaioyed p washropedpd Pé‘é?@ﬁ'c‘i‘”@ns

conprising t 0, pt or.
In a preferr eagly? 8"?nrﬁg ‘ﬁ‘@‘h“ ‘fémé‘“&%ke%%gg?ﬁﬁ%#?&s@eww é}%mq?%ﬁ%ﬁr% alé]}{; cting
a cul tured cebds adohiioi@xpetivhen0to ethsurs erbidincand reprodueibilingtiofitheasstiAB r ecept or,
so that a GABAB receptor is expressed on the surface of the 20 cell; (b)

contacting a test compound with the said cell; and (c) determ ni ng whet her

the test T&%F&Mt%&@&aﬁéﬁ ataa@lhcsra xﬁcdt Whithime the i BIHad blen'RARBL OT
The said GABAl err| receptor can g. be GABA[err]Rla or GABA[err] Rlb.

EXAMPLES 25 for appreximatelyl 19 tasqa”hm@m&placed in a Payien standdp whardrit hagthepryver dogs

f both 5 I 3
cervi cal  csoptriaT e viseht A ielRE S A Al S RAg yas ingrodlBES,
period, 30 theogedsly thisugh ﬂ&&@oplﬁg&ﬂﬂi;i ito By pRdrymEB récott Sviallowirg! T e and

reli abI e contral respon ecﬂ ad . been achi evl(;d The dogs were_used in
ot her experl nRGHIeiST ya$ Beriiseciwifh i plapproyipately & mi/min. A multlushen assembly was

10 Oﬁf:@afﬁ%ﬁa sstﬁ&(%bﬁltb% reéwedtxﬂme p\eﬁﬁxﬁa@tmﬁ mimfau

wash- out perl st two éw urlng whi ch time no rugs wer e
admi ni st er ed. si€y grthe diswal esaphagps: Theragsem v@acﬁm with a 6 crvlepg sleevsite mghsure

experiment to gosul &SRty dabrid i L BSRINE, Wete feVrula Wi faileiRt \dbSussea
" water at 0.45 ml/min and esophageal channels at 0.1 ml/min. A low-compliance

pneumohydraulic pump was used to achieve optimal perfusion conditions. Intraluminal

15 pressures were measured with external pressure transducers. The signals were amplified
and acquired using LabWindows/CV1 software (version 3.1). Pressure calibrations were
done at 0 and 100 mm Hg with the multilumen assemblies placed at a level slightly below
the pressure transducers. The dog was positioned so that the average intragastric (i.g.)
pressure approximated 0 mm Hg. An antimony pH-electrode was positioned 3 cm oradto

20  the upper margin of the LES, and the signals were acquired as described above. Analysis of

acquired signals was made using LabWindows software.

Baseline measurement was done for at least 10 min, and then vehicle (0.9% NaCl; 0.5
ml/kg) or a GABARp receptor agonist was given i.v. over 2 min. Ten min after the

25 completion of the administration, nutrient was infused i.g. via the multilumen assembly at
a rate of 100 ml/min (30 ml/kg). GABA was given as a continuous i.v. infusion which
commenced 10 min before nutrient administration; and R. S.-baclofen was in some cases
given intragastrically 30 min before nutrient. The nutrient contained 10% peptone (w/v),
5% Intralipid (v/v) and 5% D-glucose (w/v) and was acidified to pH 3.0 with HCI.

3 Immediately after the infusion, air was insufflated at 40 mi/min to make up a total time of



5 The experinments were started at about 8 a.m at which tinme the animls

had been: fasting for approximately 17 hrs. The dog was placed in a
Pavl ov stand to which it had been accust oned previously. A thin
silicone catheter with a distal opening was introduced retrogradely

through the eswpbeagssst ony into the pharynx to record swal | oWPQW/SEITIOESSS
cat heter was perfused with air at approxi mately 2 Mm/mn. Amultilunmen
assenbly was 10 positioned so that pressu}es coul d be recorded in the
proxi mal stomach, LES and at four sites in the distal esophagus. The
assenbly was frtted with a 6 cmlong sleeve to neasure LES pressure
reliably. Gast P mingaftingiomibenemimengement gbpytriens dnfission The dog Mae&lcer expuba

water at 0.45 Egc{ magel%@%egﬁam 4 %&d&ﬂ%‘@%u?e fiht o gd}rfma/dr&
pneunony

| ow- conpl i ance raulc punp was used to achreve optr mal
perfusion conditions. Intral um nal 15 pressures were measured with
external pressure transdycers,. The signals, mer qui red
o1 n L bl ndobILENR GrieRed by e Splsiag ajtenss ize dieencs proseen LES enficr’s

done at O agd %&uf@%le‘é& thbn $ Bftn Ag! i LaREh RESASRIhAD.P! Adfle AllaxatibPWa
slightly beI ow pressure transducers. The dog was positioned so

that the aver iagva;t trlsaeredgamaw gerisylsjs (i.c. by apharysecabsiapal). dhe rase ofpresswmdrep. f An
H-
fhe (25 bna’t HEHEPETC0 ARYYS BASE ol 7 resuh atid¥e AERED ATRITD a°

acquired si gnabl&mm:sm'adﬁse%tmgsdpabg%ﬁﬂmﬁe efchitig). The total numbBESKTLESR was
measur enent was done for at least 10 mn, and then vehicle (0.9% Nad :

mM/kg) or a GAeskewlatedtopihe firsi 4 min peripdand entiss expeyimest, (90 min)yThe effess ofGA B&Bt er
the 25 o I t : ia
he bl til axnf‘egésﬁs%e} ngf)mh?%a?é{ﬁé}kéa rEl%H&P md?MEHriﬁil ;?:?nﬁtlr]df‘@&a'( ?Z?cﬁ &ms\’
given as a conwasrlmertlmatlﬁastrtw@défetmtmsch comrenced 10 min before
nutrient admnistration; and R S.-baclofen was in sone cases gi ven
intragastrically 30 min before nutrient. The nutrient contai ned 10% pept one
(Wv), S5YRésulis and discassion’ v) and 5% D-gl ucose (wv) and was acidified to
pH 3.0 with HO. 30 Immediately after the infusion, air was insufflated at
40 M/mn to make up a total tinme of -

11 99 ml'ﬂE§R @Huhl'”&.gnév%%&ﬁ:‘?@d if QEEE&&‘E@E‘EE but Bl%ﬁ& hid '?xhtéleﬂf #filsfoR-and NE

dog was then extub and a basel i ne “nmeasurenent was done to ensure
that no drift hamsufﬂsm @bk incidence of ALESK Sariedaignificantly betederbdogsibat thel | owi ng

criteria; The gl aheRERREIRAR ihFS and 1. 0.

GABARp receptor agonists dose-dependently reduced the incidence of TLESR. The

20 inhibition at 45 min was greater than that calculated for the entire expedmental period (90
min). Since distension of the stomach is the chief stimulus for TLESR, the 45 min value is
clearly the most relevant measure when inhibiting compounds are administered: A
reduction in TLESR leads to an enhanced gas-induced gastric distension and consequently
to a new threshold. This confounding effect is less pronounced at the beginning of the

25 experiment (see below).

The inhibitory effect of GABAg receptor agonists on TLESR was noted in the absence of
behavioural side effects with the exception of the high R,S-baclofen dose which induced
some sedation that disappeared approximately one hour after the administration.

30



S pressures was less than 2 mmHg, the duration was nore than 0.5 s and
the rel axati on was not triggered by primary peristalsis (i.e. by a
pharyngeal signal). The rate of pressure drop was nore than 10 nm
Hg/s. Most, but not all, TLESR could also be detected aurally by a
characteri st inwpdaangee at the esophagostony (i.e. belching). ddigsgepbmks nunber
of TLESR was calculated for the first 45 mn period and entire
experinment (90 min). The effect of GABAB 1D receptor agoni sts was
expressed relative to individual control data (n [err] 5). Each agoni st

was tested in at least two different dogs. Resul ts and di scussi on
15  TLESR vi lntcagirdlexpezintentspthe g pressime indrensédfsom Ggo shoat é nbmﬂgadumg sutsinter

t t inf d t Th d S d
i gni 1 cant | yinBeRRY mswSlation Roseha GABA S rRepiaf REpPT I <LoRIR 40 FBPShas | ov:
GABAB r ecept 0Ll inhibhidh T L ESRANGE Réchiphfie SERrgeh RicieReh@ e EEL: paéss&'émR

The 20 inhibition at 45 mn was greater than that cal culated for the
entire experi Hemmalig)pSudhdugh ignpressures a¢qayionadly peedugedsereasisiap thesnd phdiest onach

Ir Z| écgnf h Ing; S%{p‘gr%l rHSTl;e Th%r%% thL ﬂfabﬂggh(gj?s tﬁ% Qrf@slﬁ? vérﬁ Fast fé?"é ﬁe%ic%%h%@n nost

when i Bitin admn
reduction in TLEﬁRaie%ﬁlSshéd) an enhanced gas-induced gastric distension and
consequent |y to a new threshold. This confounding effect is |ess
pronounced at the beginning of the 25 experiment (see bel ow). The
I nhi bi tory Effﬁ‘tcrtesﬂ{s (ﬁ%%{)%&,lmé ﬁxﬁ@@hﬁr %?io?ﬁ%on% ibhibRithe/eur&iceds i n the
absence of behavi oural sid fect © e exception of the high

RS- bacl of en JOGEESRafterta liqﬁuimaﬂfollowedbmm insufflatipm The lgffect iy i pgrondasyito
apprOX| rratFI y%egﬂrf h?’%mﬁl&%ncc riu cogqﬁae%tﬁétun Rg) %}rl%vxl acfguélt to cF'f‘ AR O to

EXPErT e

about 4 mm |‘|gred¢ﬁt¢r§1a9 bE Gseffillitherapeutid ﬁy‘eu@hmﬂk&eﬁmeﬁsaffgfa&tﬁiemmagdamaax of
GABA[ err] recg_ptor agoni sts that afforded an al nost
1Sease.

OB



conpl ete inhibition of TLESR were acconpanied by larger increnents ini.g.

pressure* (10- 13 mm Hg). Such high i.g pressures occasionally produced
enesis at the end of the 5 experiment. They result fromthe inability
of the dogs to vent gas fromthe stonach when TLESR ar e abol i shed.
The results (Wet9B2188% i ndi cate that GABAB receptor agoni sts BOWSERTM1585he
occurrence of TLESR after a liquid neal followed by air insufflation.
The effect is not secondary to 10 sedatidit or sommol ence. It is concl uded
t hat conpounds having affinity to GABA[ err] receptors may be useful
t her apeutic agl_ent% in the treatnent of gastroesophageal refl ux
di sease. 13
TABLE 1 Eff egfretfo Y@z‘idd@@ Hi62BAIRS oR GRRSRYR dOf\(mdaR IREM). mg (mean
SEM.. Al corrpoun S were n i'ntravenously unless It Is stated
ot her wi se. compounds Wn@travenously unless it detated otherwises of control at 45
mn of control at 90 mn (nmgy/ kg) R
S- bacl of en 0.3 47 6 66 8
1.5 —CIIJIP({“EJ rl o Dose % of cont¥dPat 4€hin 19. of control atﬁmlﬁ pacl of en
1.5 12° 6 54 12 intragastric adiin.)
R-bacl of en 0.3 (mgfke) 36 10 40( 11
R, S-baclofen 0.3 476 668
1.5 11+6 4319
R, S-baclofen 1.5 12£6 54 %12
{intragastric admin.)
R-baclofen - 0.3 3610 30+ 11
S-baclofen .5 76 %10 92+10
{3-aminopropyl) 0.003 57T+12 76+5
methyiphosphinic acid
0.01 32+8 3917
0.03 254 5017
0.1 %S5 339
(3-Amino-2(S)- 0.03 537 6510
hydroxypropyl)methylpho
sphinic acid
0.3 0£0 - 386
GABA 1.8 62+2 613
5.4' 57%6 54%10

' Given as intravenous infusion over 100 min, i.e. 10 min before and during nutrient and air stimulation.



S- bacl of en 1.5 76 10 92 10
(3-am nopropyl ) 0. 003 57 [err] 12 76 5
met hyl phosphinic acid 0.01 328
28717 0.03 254

WO 98/11 0.1 5[ er r p&risE9701555

33 [err] 9 (3 Anlno 2(9) - 0. 03 5% I;B -
65 10 hydroxypropyl ) nmet hyl pho sphi d#¢c acid
g.g 06£e{r] 0 38[err]6 7

. 8 err] 2 61 [err]
5. 4 CLAIMS76 | 54 10 ﬁ"lm m,”"'ﬂ !Mﬁu&“ as

intrayenous i nffusion over 100 min. i.e. 10 m n before dnd¢durin
and air stinulation.
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10.

The use of a GABAg receptor agonist, or a pharmaceutically acceptable salt or an
optical isomer of the said GABAg receptor agonist, for the manufacture of a

medicament for the inhibition of transient lower esophageal sphincter relaxations.
The use according to claim 1 for the treatment of gastroesophageal reflux disease.
The use according to claim 1 for the treatment of regurgitation in infants.

The use according to any one of claims 1 to 3 wherein the said GABAg receptor
agonist is a substituted aminopropy! acid derivative where the acidic head isa

carboxilic group, a phosphinic group, a phosphonous group or a sulfinic group.

The use according to any one of claims 1 to 4 wherein the said GABAg receptor

agonist is 4-amino-3-(4-chlorophenyl)butanoic acid (baclofen).

The use according to any one of claims 1 to 4 wherein the said GABAp receptor

agonist is (3-aminopropyl)methylphosphinic acid.

The use according to any one of claims 1 to 4 wherein the said GABAg receptor

agonist is (3-amino-2-hydroxypropyl)methylphosphinic acid.

The use according to any one of claims 1 to 4 wherein the said GABAg receptor

agonist is 4-aminobutanoic acid (GABA).

The use according to any one of claims | to 4 wherein the said GABAp receptor

agonist is (3-amino-2-(4-chlorophenyl)propyl)sulfinic acid.

The use according to any one of claims 1 to 4 wherein the said GABAg receptor

agonist is (3-aminopropyl)(difluoromethyl)phosphinic acid.



ARTo
CLAIMS 1. The use of a GABAlerr] rec,hr,lt‘"lé.§ uujlhﬁé %E:;

pharmaceutically acceptable salt or an of the said
GABAB receptor agonist, for the manufacturg of aREPLAGED rred| cament for the
i nhibition of transi ent | ower esophageal sphAITACIer rel axatlons. 2.

The use accor WOo9g/1u885cl aim 1 for the treatnent of gastroesophcrysEM/0158% | ux
di sease. 3. The—use-according to cl a 1 for the treatnent of
regurgitation in |nf e us according to any one of clains
1 to 3 wherein the s mﬂ"ﬂ“vjll "Iﬂ Hﬁ pt or agoni st is a substituted
am nopropyl acid derivatiovewheresthe acidic head is a carboxilic
group, a phosphinic group, a phosphonous group or a sulfinic group.

5. The use accir dihe@sd Rcérdiag @ enyodnedf dlaftis [LtoldowHeriih Efecsaid GABAG3t@ptcABAB

receptor 15 agoni st i s 4-am no-3-(4- chlorophenyl)butan0|c acid

(bacl of en). agmeﬂlwhémmg§2é&edwuwngwﬂw ehsPlypis 2818 cl ains | to 4 wherein
the said GABAB receptor agoni st is (3-am nopropyl ) net hyl phosphi ni c
aci d. 20 7. The use according to any one of claims 1 to 4 wherein the

sai d GABA[ es r ]12r dthe jpseoaccording to any ergafickaims kto 4 wherein the said GABAg receptor
( 3-am no- 2- hydr ox opyl ) net thI 8. The use according .
to any one of cl& E‘E I‘y% 0\%{99?'31 'thFFQ' 3@”@9\5@{’@”] recept or

agoni st i s 4-am nobutanoic acid (GABA). 9. The use according to any
one of clains | to 4 wherein the said GABA[err] recep agoni st
i s (3-ani no- 2-134-Thrpes asperding |ty pryonpiof slaims hiod \a'eqrﬁnthe said GABAg recepier yse

according to any st (3G ] the said GABAB receptor 30
agoni st is (3-am %gro{)(); ﬁgﬁ?é’o’:ﬁ?f@l g+1§sph| ni ¢ acid.
10
14. A method for the inhibition of transient lower esophageal sphincter relaxations which
comprises administering to a mammal, including man, in need of such treatment an
effective amount of a GABAR receptor agonist, or a pharmaceutically acceptable salt
or an optical isomer of the said GABAp receptor agonist.
15

15. The method according to claim 10 for the treatment of gastroesophageal reflux disease.
16. The method according to claim 10 for the treatment of regurgitation in infants.

20 17. The method according to any one of claims 14 to 16 wherein the said GABAg receptor
agonist is a substituted aminopropyi acid derivative where the acidic head is a

carboxilic group. a phosphinic group, a phosphonous group or a sulfinic group.

18. The method according to any one of claims 14 to 17 wherein the said GABAg receptor

23 agonist is 4-amino-3-(4-chlorophenyl)butanoic acid (baclofen).

19. The method according to any one of claims 14 to 17 wherein the said GABAg receptor

agonist is {3-aminopropyl)methylphosphinic acid.

30 20. The method according to any one of claims 14 to 17 wherein the said GABAg receptor

agonist is (3-amino-2-hydroxypropy!)methylphosphinic acid. _
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11. The use according to any one of clains 1 to
GABA[err] receptor agoni st is (3 -am no-2-o0x |
aci d. 12. The use according to any one of clai 1 t RERLAGEBrei n tthe said
GABAB r ecept or agonist is 4-amno-3 -(5-chlor 7= 0i ¢ aci d.
13. The use wpeRiMsNd to any one of clains 1 to 4 wherein tPQZISE?'}ans@A‘BAB
recept or agoni st._i s. (3-am.nopr opyl ) phosphonous aci d. . A nethod for
t he screening of conpounds whi ch are inhillsitors of transient |ower
esophageal sphlncter ﬂ ﬂuﬂ ﬂl"ﬂlnpr|5|ng the use of a nucl eotide
sequence encodi cept or 15. The method according to
claim 14 conprising- the steps (a transfectlng a cultured cell wth a

nucl eoti de sequenpce odi n GABAB recept hat a rece tor is
expressed on2hdh&we &'8&@"“8?‘&‘?51'8 agyppe °f‘(e°§ﬁ‘?‘58% %@O‘i” °‘5ﬂte BJ

the said cell; a4 nlmwa&%bﬂmd&ﬂmmet her the test conpound bi nds to
and/ or actlvate the GABA receptor. 16 The nmet hod according to

claim14 or 15 wherein the said GABAB receptor is GABA[ err] Rla or

GABALerr] |?1b "22. The method according to any one of claims 14 to 17 wherein the said GABAg receptor

-Wl&@EﬁﬁéﬂAﬁ/lBE'm(>s phi ni ¢

agonist is (3-amino-2-(4-chlorophenyl)propy!)sulfinic acid.

23. The method according to any one of claims 14 to 17 wherein the said GABAg receptor
agonist is (3-aminopropyl)(difluoromethyl)phosphinic acid.
10
24. The method according to any one of claims 14 to 17 wherein the said GABAg receptor

agonist is (3-amino-2-oxo-propyl)methyl phosphinic acid.

25. The method according to any one of claims 14 to 17 wherein the said GABAg receptor

15 agonist is 4-amino-3-(5-chlorothien-2-yl)butanoic acid.

26. The method according to any one of claims 14 to 17 wherein the said GABAg receptor

agonist is (3-aminopropyl)phosphonous acid.

20 27. A method for the screening of compounds which are inhibitors of transient lower
esophageal sphincter relaxations, comprising the use of a nucleotide sequence

encoding a GABAGg receptor.

28. The method according to claim 27 comprising the steps (a) transfecting a cultured cell
25 with a nucleotide sequence encoding a GABAg receptor, so that a GABAg receptor is
expressed on the surface of the cell; (b) contacting a test compound with the said cell;

and (c) determining whether the test compound binds to, and/or activate, the GABAp

receptor.

3 29. The method according to claim 27 or 28 wherein the said GABARg receptor is

GABAgR1a or GABAgR1b. e
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