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Background of the invention

The metabotropic glutamate receptors (mGluR) are G-protein coupled receptors that are
involved in the regulation and activity of many synapses in the central nervous system

15 (CNS). Eight metabotropic glutamate receptor subtypes have been identified and are
subdivided into three groups based on sequence similarity. Group I consists of mGluR1
and mGluRS5. These receptors activate phospholipase C and increase neuronal excitability.
Group II, consisting of mGluR2 and mGluR3 as well as group III, consisting of mGluR4,
mGluR6, mGluR7 and mGluR8 are capable of inhibiting adenylyl cyclase activity and

20  reduce synaptic transmission. Several of the receptors also exist in various isoforms,
occurring by alternative splicing (Chen, C-Y et al., Jourﬁal of Physiology (2002), 538.3,
pp. 773-786; Pin, J-P et al., European Journal of Pharmacology (1999), 375, pp. 277-294;
Bréuner-Osborne, H et al. Journal of Medicinal Chemistry (2000), 43, pp. 2609-2645;
Schoepp, D.D, Jane D.E. Monn J.A. Neuropharmacology (1999), 38, pp. 1431-1476).

25 '
The lower esophageal sphincter (LES) is prone to relaxing intermittently. 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”.

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

acid in the esophagus. The major mechanism behind reflux has been considered to depend
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The object of the present invention was to find a new way for the inhibition of transient

lower esophageal sphincter relaxations (TLESRs), thereby preventing reflux. More

particularly the object of the invention was to find a new and improved way of treating

15  gastro-esophageal reflux disease (GERD), as well as a new and improved way for the

treatment of regurgitation.

Qutline of the invention

20
It has now surprisingly been found that metabotropic glutamate receptor 5 (mGluR5)

antagonists are useful for the inhibition of transient lower esophageal sphincter relaxations

(TLESRS), and thus for the treatment of gastro-esophageal reflux disease (GERD).

25 Consequently, the present invention is directed to the use of a metabotropic glutamate
receptor 5 antagonist for the manufacture of a medicament for the inhibition of transient

lower esophageal sphincter relaxations (TLESRs).

A further aspect of the invention is the use of a metabotropic glutamate receptor 5

30 antagonist for the manufacture of a medicament for the prevention of reflux.
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Still a further aspect of the invention is the use of a metabotropic glutamate receptor 5

antagonist for the manufacture of a medicament for the treatment or prevention of lung

disease.

15 Another aspect of the invention is the use of a metabotropic glutamate receptor 5

antagonist for the manufacture of a medicament for the management of failure to thrive.

Still a further aspect of the invention is the use of a metabotropic glutamate receptor 5
antagonist for the manufacture of a medicament for the treatment or prevention of asthma,

20  such as reflux-related asthma.

Another aspect of the invention is the use of a metabotropic glutamate receptor 5
antagonist for the manufacture of a medicament for the treatment or prevention of chronic
laryngitis.

25
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 metabotropic glutamate receptor 5 antagonist is
administered to a subject in need of such inhibition.

30
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adni ni st &FEY°tB° rseﬁtﬂ?eél&t in need of such treatnent. 20 Yet another aspect
of the invention is a method for the treatnment of chronic laryngitis,

10 Yet another aspect of the invention is a method for the treatment of regurgitation,
whereby a pharmaceutically and pharmacologically effective amount of a metabotropic

glutamate receptor 5 antagonist is administered to a subject in need of such treatment.

15 Still 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 a metabotropic glutamate receptor 5 antagonist is administered to a subject in

need of such treatment.

20  Yet another aspect of the invention is a method for the treatment of chronic laryngitis,
whereby a pharmaceutically and pharmacologically effective amount of a metabotropic
glutamate receptor 5 antagonist is administered to a subject in need of such treatment.
Still a further aspect of the invention is a method for the treatment or inhibition of lung
disease, whereby a pharmaceutically and pharmacologically effective amount of a

25 metabotropic glutamate receptor 5 antagonist is administered to a subject in need of such

treatment.

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 metabotropic

30 glutamate receptor 5 antagonist is administered to a subject in need of such treatment.
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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.

15
The wording “GERD”, gastro-esophageal reflux disease, is defined in accordance with van
Heerwarden, M.A., Smout A.J.P.M., 2000; Diagnosis of reflux disease. Bailliere’s Clin.
Gastroenterol. 14, pp. 759-774.

20  One example of a compound having antagonistic affinity to metabotropic glutamate
receptor 5, thereby being useful in accordance with the invention, is the compound 2-
methyl-6-(phenylethynyl)-pyridine (often abbreviated MPEP). MPEP is commercially
available from e.g. Tocris, or may be synthesized according to well-known procedures

such as disclosed by K. Sonogashira et al. in Tetrahedron Lett. (1975), 50, 4467-4470.

25
A further example of a compound having antagonistic affinity to metabotropic glutamate

receptor 5, thereby being useful in accordance with the invention, is the compound 3-[3-(5-
fluoropyridin-2-yl)-1,2,4-oxadiazol-5-yl]-5-(methoxymethyl)benzonitrile, having the
structural formula:

30
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Yet another example of a compound having antagonistic affinity to metabotropic glutamate
receptor 5, thereby being useful in accordance with the invention, is the compound 3-

5 fluoro-5-[3-(5-fluoropyridin-2-yl)-1,2,4-oxadiazol-5-yl]benzonitrile, having

the structural formula;

CN

N—~o

10 The use of pharmaceutically acceptable salts of metabotropic glutamate receptor 5
antagonists is also within the scope of the present invention. Such salts are for example
salts formed with mineral acids such as hydrochloric acid; alkali metal salts such as sodium

or potassium salts; or alkaline earth metal salts such as calcium or magnesium salts.

15 Metabotropic glutamate receptor 5 antagonists having an asymmetric carbon atom are
chiral compounds, and depending on the presence of asymmetric atoms, the metabotropic
glutamate receptor 5 antagonists may exist in the form of mixtures of isomers, particularly
racemates, or in the form of pure isomers such as specific enantiomers. The use of optical
isomers of metabotropic glutamate receptor 5 antagonists is also within the scope of the

20  present invention.
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10
In the preparation of oral pharmaceutical formulations in accordance with the invention,
the metabotropic glutamate receptor 5 antagonist(s) 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

15 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 the active
20 compound or compounds of the invention, vegetable oil, fat, or other suitable vehicle for

soft gelatine capsules. Hard gelatine capsules may contain the active compound in

combination with solid powdered ingredients such as lactose, saccharose, sorbitol,

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

25 Dosage units for rectal administration may be prepared (i) in the form of suppositories
which contain the active substance(s) mixed with a neutral fat base; (ii) in the form of a
gelatine rectal capsule which contains the active substance in a mixture with a vegetable
oil, paraffin oil, or other suitable vehicle for gelatine rectal capsules; (iii) in the form of a
ready-made micro enema; or (iv) in the form of a dry micro enema formulation to be

30  reconstituted in a suitable solvent just prior to administration.
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reconsti titaghionii b p‘ﬁarmaceutically 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

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

In one aspect of the present invention, the metabotropic glutamate receptor 5 antagonists
may be administered once or twice daily, depending on the severity of the patient’s
condition.

20
A typical daily dose of the metabotropic glutamate receptor 5 antagonists is from 0.1 — 100
mg per kg body weight of the subject to be treated, but this will depend on various factors
such as the route of administration, the age and weight of the patient as well as of severity
of the patient’s condition.

25
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unit doses in the formof anpoules or vials. Solutions for parenteral
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Motility measurement

10
In brief, after fasting for approximately 17 h with free supply of water, a multilumen
sleeve/sidehole assembly (Dentsleeve, Adelaide, South Australia) is introduced through the
esophagostomy to measure gastric, lower esophageal sphincter (LES) and esophageal
pressures. The assembly is perfused with water using a low-compliance manometric

15 perfusion pump (Dentsleeve, Adelaide, South Australia). An air-perfused tube is passed in
the oral direction to measure swallows, and an antimony electrode monitored pH, 3 cm

above the LES. All signals are amplified and acquired on a personal computer at 10 Hz.

When a baseline measurement free from fasting gastric/LES phase IIT motor activity has

20  been obtained, placebo (0.9% NaCl) or test compound is administered intravenously (i.v.,
0.5 ml/kg) in a foreleg vein. Ten min after i.v. administration, a nutrient meal (10%
peptone, 5% D-glucose, 5% Intralipid, pH 3.0) is infused into the stomach through the
central lumen of the assembly at 100 ml/min to a final volume of 30 ml/kg. Immediately
following the meal, air is insufflated at 40 ml/min. In an alternative model] (Barostat

25 model), the infusion of the nutrient meal is followed by air infusion at a rate of 500 ml/min
until a intragastric pressure of 10+1 mmHg is obtained. The pressure is then maintained at
this level throughout the experiment using the infusion pump for further air infusion or for
venting air from the stomach. The experimental time from start of nutrient infusion to end
of air insufflation is 45 min. The procedure has been validated as a reliable means of

30 triggering TLESRs.



In brief, after fasting for approximately 17 h with free supply of water, a
mul tilumen sl eeve/sidehol e assenbly (Dentsleeve, Adel aide, South

Aust ral i awoizgo4/qdzteduced t hrough the esophagostony to PeEILR@3IHASLS | C,

| ower esophageal sphincter (LES) and esophageal pressures. The assenbly is
perfused with water using a | ow conpliance manonetric 15 perfusion punp
(Dent sl eeve, Adel ai de, South Australia)” An air-perfused tube is passed in
the oral direction to measure swallows, and an antinony el ectrode nonitored
pH, 3 cm_above the LES. All signals are anplified and acquired on a

per sonal tdrititiedetipediay Q-Qecrea%@ﬂo‘de%%@hﬂgﬁ@l spBiaeier pressite fwisleraferengertast i ng

gastric/ Fagft LYty 0, 0. 9%
NaCl ) or Hﬁg@@%@%ﬁéghﬁﬁ?@)ﬁ m ni 1slt er egg lfer g%ﬁ@%@?’toai(&%q be %Le%&%’%ﬁq}ﬂ?(g) in
a forel eg)huamlgealigmalrn:h foreritsionset imdiichicase tht iredaxatian liHJctlﬂSsiﬂHd asahll¢w0%:-
pept one, .5% D-gl.ucose, 5% Jntrali id, p .0), js inf s nto the stonmach
t hr ough tlﬂ uceg s er]%lrpssp{mﬁ#e@pcq @ﬁﬂfg aé‘)f”ll?)ﬁo i%bealeﬁ that vol ume
of 30 sni/ %ﬂmHgTﬁﬁ&i’t}%tcﬁllrézhonfdiltl‘lé)@ﬁr?%ﬂet%r}&a%ﬁ‘ah IOI?ge[" tHaﬁ l'snSUf flated at 40
mM/mn. I'n an alternative nodel arostat 25 nodel), the infusion of the

nutrient neal is followed by air infusion at a rate of 500 mM/mn wuntil a
intragastric pressure of 101 mrHg is obtained. The pressure is then

mai nt ai néeXAMPIHS s | evel throughout the experinent using the infusion punp
for further air infusion or for venting air fromthe stomach. The
experinmental tinme fromstart of nutrient infusion to end of air

i nsuf f | atBxamples] 45 nin. The procedure has been validated as a reliable
means of 30 triggering TLESRs. WD 2004/000316 PCT/ US2003/ 016223 10 TLESRs

is defin d oner ageal hi nct er. pre sure (with
refer @ncgd]t\@shy?m (1%5 z‘ftﬁ}"by?)p l@ﬁ’ﬂﬁ @:BE% asr%Ff’ B4 accpr ¢ PGEAYR| axat i on
shoul d nofesdifbeRHYIEIRAoLIhR Pl BMYNGRMALLD)L 388! (1 F?@, bgt 436? 4' Y. 1@9& in
whi ch case the r eI axation is classified as swall oWw I'n uce pressure
di f f er enqairifigativedry ¢diemh EBoamatographydSiPacthe sdrotidotide stada‘s(ﬂletﬂydmchlonde

salt of 2-methyl-6-(phenylethynyl)-pyridine is also commercially available from e.g.

Tocris) was prepared by introducing HCI(g) to an ice-cooled Et;O-solution of the product.

15 The hydrochloride salt of MPEP was tested on adult Labrador retrievers of both genders in

accordance with the test model described above.

Inhibition of the number of TLESRs was calculated with regard to the five preceding
control experiments for each dog, and the results as set out in Tables 1.1 and 1.2 below

20 were achieved.



5 2 mHg, and the duration of the conplete relaxation |longer than 1 s.
EXAMPLES Exanple 1 10 2- Met hyl - 6- (phenyl et hynyl) - pyri di ne ( MPEP) was

pr epar ed wWocoo4diondy6t o t he procedure described by K Somocgashimsal@e3al. in
Tetrahedron Lett. (1975), 50, 4467-4470. After purification by colum
chromat ography (Si Q2), the hydrochloriqi salt (the hydrochloride salt of
2- met hyl - 6- (phenyl et hynyl ) -pyridine is”also commercially avail able from
e.g. Tocris) was prepared by introducing HCl(g) to an ice-cool ed
Et2C>soI%¢:gn gf {he E[odg t. is The hydrochloride salt of MPEP was tested
on adul t gt s of both genders in accordance with the test
nodel described above Inhibition of the nunber of TLESRs at ed

with regard to the five pfeceding contrlol experinments for each dog| and
the resultg as set out inyTables 1.1 and 1.2 below 20 were achi evefl. WO

2004/ 000314 P /016 1. oupd DOSE
[.tnol / kg] %%ﬂ’@l%gﬁé\l ééﬁ/@?ﬁ)][a"h‘)&%gi?A é@ﬁ@lﬁ%ﬁ%@l\g?@? 8] (4)
MPEP 8.7 54 11(3) N = npnber of dogs tiested SEM = standard error ¢f nean
Table 1.2 4 Standard nodel Conpound DOSH [nol 7Kg/ A] % TNAITBI TTON SEM (N)
infusion diring 60 min MPEP 4 32 13 (4)

MPEP 1.4 30£5@)

MPEP 4.3 57+8(4)

MPEP 8.7 59+ 11 (3)

N = number of dogs tested SEM = standard error of mean

Table 1.2 — Standard model

Compound DOSE [umol/kg/h] % INHIBITION + SEM (N)

infusion during 60 min

MPEP 4 32+ 13 (4)

MPEP 6 43+3(2)

5 N =number of dogs tested SEM = standard error of mean



MPEP 6 43 3 (2) 5 N = nunber of dogs tested SEM = standard error of nean
WO 2004/ 000316 PCT/ US2003/016223 12 EXAMPLE 2

3-[ 3- ( 5- fwoanepniidi n- 2-yl ) -1, 2, 4- oxadi azol - 5-yl | - 5- ( rerhosA@BYé22Henzoni t
rile was prepared according to the procedure described in WO 02/068417.
3-[3-(5-fluoropyridin-2-

yl)-1, 2, 4-oxadi azol -5-yl ] -5-(net hoxyrret]‘?ryl )benzonitrile was tested on adult
Labrador 5 retrievers of both genders in accordance with the barostat nodel
descri be Table 2.1 - Barostat nodel Conpound DOSE [ nol /kg/ h] %

[ NHI BITI&@@L’%—%} in sion during 55 inin 3-[3-(5-fluoropyridin-2-yl)-
1,2, 4-oxadi azol -5-yl]-5- 1.1 58 11 (4) (nethox meth |)benzonitrile

3 [ 3- ( 5- f 3B DPyerogyrdin-2-yh-1,24 ZXﬂdlm&-ﬂbé+(nEtf50IX}'m5thyDb®128mtntb7Wa(sz)

of rean HOPU SEHIbbELYE pERcrADUTRE SIS 45945 o BBSEY TR LR AL £ O
3- f I uor o- @){1:2:,4-bx ddiaml-Gpyl]-b dinethdx yinpth¥l)BerdoniXiald iviaug @dstdrt o v Tz0Ridor i | € was

pr epar ed accordl ng to the procedure described in WD 01/ 12627.
3- f | uot o- Blrfeyerss ﬁ)pgbgedlégqspg peropdance with the barostat model described above.

Table 2.1 — Barostat model

Compound DOSE [pmol/kg/h]| % INHIBITION + SEM (N)

infusion during 55 min

3-[3-(5-fluoropyridin-2-yl)-
1,2,4-oxadiazol-5-yl]-5- 1.1 58+11(4)

(methoxymethyl)benzonitrile

3-[3-(5-fluoropyridin-2-yl)-
1,2,4-oxadiazol-5-yl]-5- 2.2 83+17(2)

(methoxymethyl)benzonitrile
N = number of dogs tested SEM = standard error of mean

10



yl)-1, 2, 4- oxadi azol -5-yl ] benzonitrile was tested on adult Labrador
retrievers of both 5 genders in accordance with the barostat nodel

descri bedwalowmo0031§abl e 3.1 - Barostat nodel Conpound DESE/UsowEloge2n}

INHI BITION SEM (N) infusion during 60 mn 3-fluoro-5-[3-(5-fluoropyridin-
2-yl)-1,2,4-oxadi azol -5- 1 70 4 (3) i&] benzonitrile N = nunber of dogs
tested SEM = standard error of nmean The results shown in the Exanpl es
above, support that metabotropic glutanmate receptor 5 antagonists are
usef ul f&%ﬁiﬂ bition of TLESRs, and thus for the treatnment of GERD.
15 WO 20 PCT/ US2003/ 016223 14 Clainms 1. Use of a netabotropic

gl utamat e receptor 5 ant agoni st, or phar maceut i cal |y acceptable salt or
an opti carflycrerdel3- @'fé‘#@@ﬂﬂcfmrﬂ Btlhé,zrﬂawmﬁmphﬁ-ed]bwz@nmmVc@nmnareCB for the

i nhi biti n sSop |ons JLESRs). 2.
e of & neldsbl IR sk R BT 30 282 e eSSBS

phar miCelﬂ)-D,aMLM(adﬁQ@leiltyHbé&oﬁﬂMe viads tésfedogt Adudtl Labsie fettidbv@iesbotf or the
manuf acture_of  a medi canment = for the treatnent of gastro-esophageal reflux

di seade (BCR{gny in acgorglanggoith thebappsiah madeldnseribpdiaban@t e receptor 5
ant agoni st, or a pharnmaceutically acceptable salt or an optical isoner
thereof, for the manufacture of a nedicanent for the prevention of reflux.

Table 3.1 — Barostat model

Compound DOSE [pmoVkg/h] | % INHIBITION + SEM (N)

infusion during 60 min

3-fluoro-5-[3-(5-fluoropyridin-
2-yD-1,2,4-oxadiazol-5- 1 70+ 4 (3)

yl]benzonitrile

N = number of dogs tested SEM = standard error of mean

The results shown in the Examples above, support that metabotropic glutamate receptor 5
antagonists are useful for the inhibition of TLESRS, and thus for the treatment of GERD.

15



is 4. Use of a nmetabotropic glutamate receptor 5 antagonist, or a
pharmaceutically acceptable salt or an optical isonmer thereof, for the
manuf act LWwWe 2064/@o3edi canent for the treatnent of, or pPeTArsRIGN1IER3
regurgitation. 5. Use of a netabotropic glutamte receptor 5 antagonist, or
a pharmaceutically 20 acceptable salt aor, an optical isomer thereof, for the
manuf acture of a medi canent for the tréatnent of, or prevention of,
asthma. 6. Use according to claim5, wherein the asthma is reflux-rel ated
asthma. 25 7. Use of a netabotropic glutamte receptor 5 antagonist, or a
phar maceugi gkl y acceptable salt or an optical isoner thereof, for the
manuf acture of a nedi canent for the treatnent of, or prevention of,
chronic laryngitis. WO 2004/000316 PCT/ US2003/016223 15 8. Use of a

met abot ropi ¢ gl utamate receptor 5 antagonist, or a pharmaceutically

accept abl e dal t Uss ofzhmgisbpteepic Blibteate raseptend anippenisther aplmrmaesuticdlof a

medi cament for_the treatnent of, or prevention of, |lung disease. 5 9. Use
of & met abot r optE R IE R PL aidisat SmBY GG i o6 mapptit or T Re e | ¢
acceptabl e sal t§Q¥kp inCetlral fBhi g@gﬁ TS a

medi canment forﬁﬁgé?%?ﬁgk?gﬁfﬁ?%9?25?%¢§§§@£?§f@3§%&§Ecor Pﬁtho 5%3 one of
the preceding clains, wherein the netabotropic 10 glutanate receptor 5

antagoni st is 2-methyl-6-(phenylethynyl)-pyridine. 11. Use according to
cl ai m 10, wHer eV efimgiabalbenic slytamale raceptar & aptag@pstopr sphasmaceybipalt is the

hydrochl ori de sal _of 2-met hyl - 6- (h hynyl ) - pyr i dine. 2.
aecor ding 1o anysREPsruEPLIT et ROGRIGRY Mus Bt ot pedibameic

receptor antagoﬂkﬂkthﬁmﬁmh%ﬁ%ﬁﬁﬁi&@ﬁ&ﬂ%ﬂﬁ@ﬂﬁxaﬁ&kk(éEﬁlﬁ?OxadiaZO|‘5‘y|]-5-
(et hoxynet hyl ) benzonitrile.

10

3. Use of a metabotropic glutamate receptor S antagonist, or a pharmaceutically
acceptable salt or an optical isomer thereof, for the manufacture of a medicament

for the prevention of reflux.

15 4. Use of a metabotropic glutamate receptor 5 antagonist, or a pharmaceutically
acceptable salt or an optical isomer thereof, for the manufacture of a medicament

for the treatment of, or prevention of, regurgitation.

5. Use of a metabotropic glutamate receptor S antagonist, or a pharmaceutically
20 acceptable salt or an optical isomer thereof, for the manufacture of a medicament

for the treatment of, or prevention of, asthma.

6. Use according to claim 5, wherein the asthma is reflux-related asthma.

25 7. Use of a metabotropic glutamate receptor 5 antagonist, or a pharmaceutically

acceptable salt or an optical isomer thereof, for the manufacture of a medicament

for the treatment of, or prevention of, chronic laryngitis.



13. Use according to any one of clainms 1-9, wherein the netabotropic
glutamate 20 receptor antagonist is

3-fl uor o-wO[2804@®31buor opyri di n-2-yl)-1, 2, 4- oxadi azol - 5- pgfriusesnzoné223 i | e.

14. Use according to any one of the preceding clains, wherein the daily
dose of the netabotropic glutamate receptor 5 antagonist is fromO.1-100
ng per kg body 25 weight of the subje to be treated. 15. A nethod for
the inhibition of transient | ower esophageal sphincter relaxations
(TLESRs), whereby a pharmaceutically and pharmacol ogically effective anount
of a net abotyr opy : I o) jcally 30
accept abl e tssc’il PU ger &fﬁhg{g?étg(g{lgg@%e %ﬁ%}ég??ﬁkgéné%&rn&&gﬁé%ﬁﬁgﬁ subj ect
in need of sucdtceplblbisilt 6Man HRCACEGHHOOASESE, Rz khéPRAMBERISS 2 medibarkéht A
met hod for the treatnent of gastro-esophageal reflux disease (GERD),
whereby a pharfeaéwdtaatraentpf.angreyieatiomelolwgidishsey ef f ective amunt of a
net abotropic glutamte receptor 5 antagonist, or a pharmaceutically
acceptable salt or an 5 optical isonmer thereof, is admnistered to a

subj ecd in Beedyef ofSUEBabsRFHi B amate-ce P?Exng%fr{iﬂ,r ot aﬁﬁ%’eﬂﬂ{:dl of
reflux, whereby a pharnaceutic y an phar macol ogi cal1y erfectiVve anount
of a net abot r opiceeighble aatbbdean @niepl iS6mér theebB 6a1ths nan@factardbrar mBdGeathémtal | y
acceptable salt_or an optical isoner thereof, is 10 adm nistered to a
subj ect in needOobMmasiging faikweiotthdve. 18. A method for the treatment of, or
prevention of, regurgitation, whereby a pharmaceutically and

h | ogi,gal ffecti f et abotropic . gl utamte r tor 5
Bt agoni st - 10y esRspREA A anT ol 48 eedeBra e Rrein e BEBR T | Soner
theregf, is adnglbiaflafy REepi6r ParRatin®€ s 1-theffRd-(BherSihydyl eadrimpRd, or

11. Use according to claim 10, wherein the metabotropic glutamate receptor 5

antagonist is the hydrochloride salt of 2-methyl-6-(phenylethynyl)-pyridine.

15 12. Use according to any one of claims 1-9, wherein the metabotropic glutamate
receptor antagonist is 3-[3-(5-fluoropyridin-2-yl)-1,2,4-oxadiazol-5-yl]-5-
(methoxymethyl)benzonitrile.

13. Use according to any one of claims 1-9, wherein the metabotropic glutamate
20 receptor antagonist is 3-fluoro-5-[3-(5-fluoropyridin-2-yl)-1,2,4-oxadiazol-5-

yl]benzonitrile.

14. Use according to any one of the preceding claims, wherein the daily dose of the
metabotropic glutamate receptor 5 antagonist is from 0.1 — 100 mg per kg body

25 weight of the subject to be treated.

15. A method for the inhibition of transient lower esophageal sphincter relaxations
(TLESRS), whereby a pharmaceutically and pharmacologically effective amount
of a metabotropic glutamate receptor 5 antagonist, or a pharmaceutically

30 acceptable salt or an optical isomer thereof, is administered to a subject in need of

such inhibition.



prevention. 19. A nethod for the prevention of, or treatment of, |ung

di sease, whereby a pharnmaceutically and pharnmacol ogically effective anpunt
of a et awotoeiioe31620 gl utamate receptor 5 antagoni st, ®CTAS2003/016223
pharmaceutical |y acceptable salt or an optical isomer thereof, is

adm nistered to a subject in need of such treatment or prevention. 20. A
nmet hod for managing failure to thrive, ereby a pharnaceutically and 25
phar macol ogi cal |l y effective anpunt of a netabotropic glutamate receptor 5
ant agoni st, or a pharmaceutically acceptable salt or an optical isoner
thereof, is admnistered to a subject in need of such managenent. 21. A

i . ' ly
met hod for t[@.atAU'ﬁi&EhoﬂrfopﬂheYﬁﬁﬁﬂe%f‘opéasﬁé—te%ﬁyfagc‘ém?ét?.g%’% rag%ﬁﬂg?ﬁwaﬂﬁgc%

and 30 pharnmacol ogically effective anount "o me _
receptor 5 ant &gwammaceuideally apd phamwealogirally yifenive pimbheofeahttabotrapic opt i cal

i t her eof , j m. ni stered to. subj ect in need of such treatnent or
Ipfg\r/rg:]ti oﬁ.r VO f&’ﬁ%}@gé‘:‘sﬁfﬁoﬁgﬁpgﬂ@%gf’bigiﬁtglac‘iufm? Ya‘ﬁeﬂtéslﬁéah SE#brding to
claim 21, wher eiopti&dl@so@fdrlﬂﬁ@edf,sisradﬁﬁﬁié@efe@!t@h@ﬁbj@&tiﬁ'ﬁ?ged of%dch ﬁedﬁﬁmo‘j for

treatment or prevention of chronic laryngitis, "whereby a 5 p armaceutically
and pharmacol ogically effective anount of a nmetabotropic glutamte

receptor 5 an agopk i 16 i@ pRABRITFGHLAGRL AT SoRLARLe el g an opti cal

i soner thereof, I's adm ni s 0 a subjec at nent or

prevention. 10 Pharmhcoleghatly aﬁmfvéiaﬁ@uhmfadmet@!ﬂ@t{qﬁc Ehifiniie feeptdr 5 Wher ei n
the nmetabotropic glutamate receptor 5 antagonist is = .
2- met hyl - 6- ( pﬁe ﬁf}tlag‘f”ﬁ%w §PWP%UHS?113Q@PCPS@I%§18%§T acensical ingmercgheseef, i 24,

whereip the met 3apidiQBid t9h WiER LS néRGRREH pravention.

18. A method for the treatment of, or prevention of, regurgitation, whereby a
pharmaceutically and pharmacologically effective amount of a metabotropic
glutamate receptor 5 antagonist, or a pharmaceutically acceptable salt or an

15 optical isomer thereof, is administered to a subject in need of such treatment or

prevention.

19. A method for the prevention of, or treatment of, lung disease, whereby a
pharmaceutically and pharmacologically effective amount of a metabotropic
20 glutamate receptor 5 antagonist, or a pharmaceutically acceptable salt or an
optical isomer thereof, is administered to a subject in need of such treatment or

prevention.

20. A method for managing failure to thrive, whereby a pharmaceutically and
25 pharmacologically effective amount of a metabotropic glutamate receptor 5
antagonist, or a pharmaceutically acceptable salt or an optical isomer thereof, is

administered to a subject in need of such management.

21. A method for treatment or prevention of asthma, whereby a pharmaceutically and
30 pharmacologically effective amount of a metabotropic glutamate receptor 5
antagonist, or a pharmaceutically acceptable salt or an optical isomer thereof, is

administered to a subject in need of such treatment or prevention.



antagoni st is the hydrochloride salt of

2- met hyl - 6- (phenyl et hynyl ) -pyridine. 15 26. A nethod according to any one
of cl ai Tew020@A003er ei n t he nmetabotropi c gl utamat e r e®PEPUSR0B/0a6I2RgOoNI St
is 3-[3-(5-fluoropyridin-2-yl)-1, 2, 4- oxadi azol - 5-

yl]-5-(met hoxynmet hyl)benzonitrile. 20 24 A method according to any one of
clains 15-23, wherein the netabotropic "'glutamate receptor 5 antagonist is
3-fluoro-5-[3-(5-fluoropyridin-2-yl)-1,2,4- oxadi azol -5-yl]benzonitrile.
28. A nethod according to any one of clains 15-27, wherein the daily dose
of the 25 metabotropic glutamate receptor 5 antagonist is fromO0.1-100 ng
per kg body 22nveizghéthed adddRlifiEl @sitn 2D WiRrdih @RtARhkma is reflux-related asthma.

23. A method for treatment or prevention of chronic laryngitis, whereby a
5 pharmaceutically and pharmacologically effective amount of a metabotropic
glutamate receptor 5 antagonist, or a pharmaceutically acceptable salt or an
optical isomer thereof, is administered to a subject in need of such treatment or

prevention.

10 24. A method according to any one of claims 15-23, wherein the metabotropic

glutamate receptor 5 antagonist is 2-methyl-6-(phenylethynyl)-pyridine.

25. A method according to claim 24, wherein the metabotropic glutamate receptor 5
antagonist is the hydrochloride salt of 2-methyl-6-(phenylethynyl)-pyridine.
15
26. A method according to any one of claims 15-23, wherein the metabotropic
glutamate receptor 5 antagonist is 3-[3-(5-fluoropyridin-2-yl)-1,2,4-oxadiazol-5-
y1]-5-(methoxymethyl)benzonitrile.

20 27. A method according to any one of claims 15-23, wherein the metabotropic
glutamate receptor 5 antagonist is 3-fluoro-5-[3-(5-fluoropyridin-2-yl)-1,2,4-

oxadiazol-5-yl]benzonitrile.

28. A method according to any one of claims 15-27, wherein the daily dose of the
25 metabotropic glutamate receptor 5 antagonist is from 0.1 — 100 mg per kg body

weight of the subject to be treated.



