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Field of the invention s The present invention relates to the use OH 1 MAY 2006
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regurgitation such as regurgitation in infants, |ung disease, chronic
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Background of the invention

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

15 barrier is temporarily lost at such times, an event hereinafter referred to as “reflux”.

Gastroesophageal reflux disease (GERD) is the most prevalent upper gastrointestinal tract
disease, Current pharmacotherapy aims at reducing gastric acid secretion, or at neutralizing
acid in the esophagus. The major mechanism behind refiux has been considered to depend
2 on a hypotonic lower esophageal sphincter. However, 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 (TLESRS), i.e. relaxations not
triggered by swallows. It has also been shown that gastric acid secfetion usually is normal

in patients with GERD.

GERD is caused by reflux of gastric contents into the esophagus leading to heartburn and

other typical symptoms. In many cases, an inflammation develops in the distal esophagus

(esophagitis). It has been known for a long time that suppression of production of gastric

acid ameliorates both symptoms and esophagitis. However, some patients continue to have
3  symptoms despite adequate control of acid secretion. Reflux of other noxious factors is

believed to be responsible for those symptoms. Most focus has been centered on the



(esophagitis). It has been known for a long time that suppression of
production of gastric acid aneliorates both synptons and esophagi t{$.Maf 2006
However, sone patients continue to have so synptons despite adequate control
of acid secretion. Reflux of other noxious factors is believed to be
responsi bl e for those synptons. Mst focus has been centered on the 1 1 MAY
2006 WO 03/043619 2 PCT/ SE02/ 02108 i nportance of bil T%%z%ﬁm and the
devel opn¥}938t¥Yevere GERD is relgted to the degree 0 &L6phageal bile acid
exposure. Historically the termcannabinoids referred to the main conponents
of Cannabis sativa s (marijuana), including about sixty nolecules, but this
term has been extended to al so i nclude endogenous cannabi noi ds and a w de
vari ety of; i : it | i it ; cannabi noi d
ecept or o, PER ke RIS oF AEL CERDI DR  WE AR Cnkcnown
cannabi noiesbphaged piloacidedposye has been suggested (Mdl. Pharnmacol. (2001),
60: pp. 155-163, PNAS (1999), 96: pp. 14136-14141). The cannabinoid
receptors 10 belong to the G protein-coupled superfamly, and the CB 1
Irecept or iHistéricallyehs fin Eﬂhﬂ?ﬁfbﬁﬂsmﬁmddyo iha niah&:ompﬁﬁehl@;ofﬂfﬁfnuﬁ&l&zriscyst em an;zl to a
esser extent | eri.pheral .tissue ture (1990), 346: . 561-564),
wher eas’ t Bagasa E‘E’@B‘g%?b"i“%s"’f%@ﬁ#@a“i éi"t\l?}'i‘r‘e‘e’ﬁbéais BTF@FK}“‘“@S&H) ‘ﬁg’ primrily
restrict eGhcide Eflopsho@tanrabinSidEmdASH QN AEQ df Metltal sl HicH Mbh@nNs (Nature
(1993). 365: pp.._ 61-65). 15 There are currently four known main chem cal
groups of elidnp Kenvs crenabipeid recarieri (Gt land €82 Reedslirtss erdstaariofithei r anal ogues,
m g“g?gﬁ 5_&%@3', afREY EendbRRRAR RO &Btype RE AR HRed MAMaMXANP! € Wi thin
(2001}, 60: pp. 155-163, PNAS (1999), 96: pp. 14136-14141). The cannabinoid receptors

10 belong to the G-protein-coupled superfamily, and the CB1 receptor is expressed
predominantly in the central nervous system and to a lesser extent in peripheral tissues
(Nature (1 990); 346: pp. 561-564), whereas the CB2 receptor is located in the periphery
and is primarily restricted to cells and tissues associated with immune functions (Nature
(1993). 365: pp. 61-65).

15

There are currently four known main chemical groups of cannabinoid receptor agonists:

1) eicosanoids and their analogues, which are animal-derived cannabinoids.

Anandamide is one example within this group:
o
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Anandamide

2) classical cannabinoids and their analogues, which are plant-derived cannabinoids,

such as A>-THC (A’-tetrahydrocannabinol):




0 20 Anandami de OH 2) cl assical cannabinoids and their anal ogues, which are
pl ant -deri ved cannabi noi ds, such as A9-THC (a9-tetrahydrocannabi noj ) MARI006
A9-THC 1 1 MAY 2006 WO 03/043619 CP 55,940 5 3 PCT/ SE02/ 02108 3)

non- cl assi cal cannabi noi ds, such as CP 55, 940, devel oped by Pfizer: ; and 4)
am noal kyl i ndol e cannabi noi ds such as WN 55, 212-2, devel oped by Sterling-
Wnthrop: 10 15 The only cannabi noi ds havi ng obtain proval so far,
bel ong t YA Passi cal  cannabi n(éi d famly. A9- THCeP%ér\s/%?!r’l%Z@Ee generic nane
Dronabinol, is registered in the United States under the trade mark

Marino] (r), for use against nausea induced by anticancer drugs and to
conbat weight loss in AIDS patients by stinulating appetite. Nabilone is a
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4) aminoalkylindole cannabinoids such as WIN 55212-3, developed by Sterling-
Winthrop: |

10
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0

WIN 55,212-2

The only cannabinoids having obtained drug approval so far, belong to the classical

15 cannabinoid family. A>-THC having the generic name Dronabinol, is registered in the
United States under the trade mark Marinol®, for use against nansea induced by anticancer
drugs and to combat weight Joss in AIDS patients by stimulating appetite. Nabilone is a
synthetic derivative developed by Eli Lilly (Cesamet®), registered in Canada, UX and Eire

for the suppression of nausea and vomiting provoked by cancer chemotherapy.

A pharmacological review on CB; and CB; receptor ligands has been disclosed by
Pertwee, R.G. in Curr. Med. Chem. (1999) 6. pp.635-664. For additional comprehensive
reviews see e.g. Barth F. Exp. Opin. Ther. Patents (1998) 8(3): pp. 301-313;



for the suppression of nausea and vom ting provoked by cancer chenot herapy.
20 A pharmacol ogi cal review on CB1 and CB2 receptor |igands has beenH
di sclosed by Pertwee, R G in Curr. Med. Chen. (1999) 6: pp.635-664. Pﬁ’é‘HUﬂﬁ
addi tional conprehensive reviews see e.g. Barth F. Exp. Opin. Ther. Patents
(1998) 8(3): pp. 301-313; 1 1 MAY 2006 WO 03/043619 4 PCT/ SE02/ 02108
Per t wee, . Opin. Invest. Drugs (2000) 9(7): . 1553-1571; Goy, P.;
Jager ovi c‘,%%m p. Opin. Ther. Pgtents (2000) 10(10?&’%.”1‘3%- 1538, as wel |l
as references cited therein. WD A/ 32169 of Yissum Research Devel opnent,
di scl oses a pharnmaceutical conmposition 5 for treating or preventing inter
alia pain, gastrointestinal disorders, and autoi mmune di seases, by the
adm ni str gbinede, REG. EREOph] RvGORRY momr)gmmmsm GoBL.; JafsORE O -
I nfl ammat ory Bowel Di sease %)IBaq)i s ane di sease for which conpounds
di scl osedEh&pss FhergiaatsiielR) 1060): .1 981 PR es 35! et tefegmessigiedshareiant i nvent i on
was to find a newway for the inhibition of transient |ower esophageal
sphincter relaxati.ons (TLESRs), thereby preventing reflux. Mre
particul a biect of t snvent ion.was. to, find ew and i nproved way
of treati nwgdoggg%égggbsﬁ%"é%%sg%ehr %?vleﬁﬁ&%"?’sdés}gg‘ee‘s(a @Eﬁﬁ)ﬂ?eug%apﬁ%‘mmg%n a new and
i nproved Yeyedtig of ftéventingavkr@intpaiaf gasegntéstihdl Alsbiders Sd€ hutdimuggur gi tation in
infants, lung disease, chronic laryngitis is and asthma. Qutline of the
i nvent i ondisesesbyibgadministeationefispacifigicompruags actingrn the GBE reeapiabi noi d recept or
agoni st s n_| { nhi bi-L T ' : phageal
apni not or TP SRl Bliphtan) Hehhielortnit AB0RL alRME] B3R

have been tested. '

1w The objéct of the present invention was to find a new way for the inhibition of transient
lower esophageal sphincter relaxations (TLESRS), thereby preventi_ng reflux. More
particularly the object of the invention was to find a new and improved way of treating
gastroesophageal reflux disease (GERD), as well as a new and improved way for the
treatment of regurgitation such as regurgitation in infants, lung disease, chronic laryngitis

15 and asthma.

Qutline of the invention

20 It has now surprisingly been found that cannabinoid receptor agonists can be used for the
inhibition of transient lower esophageal sphincter relaxations {TLESRs), and thus for the
treatment of gastroesophageal reflux disease (GERD).

Consequently, the present invention is directed to the use of a cannabinoid receptor agonist
for the manufacture of a medicament for the inhibition of transient lower esophageal

25 sphincter relaxations (TLESRs).

A further aspect of the invention is the use of a cannabinoid receptor agonist for the

manufacture of a medicament for the prevention of reflux.



treatment of gastroesophageal reflux di sease (GERD). Consequently, the
present invention is directed to the use of a cannabinoid receptor agMAaYs006
for the manufacture of a medicanent for the inhibition of transient |ower
esophageal 25 sphincter relaxations (TLESRs). A further aspect of the
invention is the use of a cannabinoid receptor agonist for the manufacture

of a nedic nt for the prevention of reflux. 1 1 03/ 043619
WG | Ma%(%ﬁ%g?’x}g

PCT/ SE02/ a further aspgct of the inven e use of a
cannabi noi d receptor agonist for the manufacture of a nedicanment for the
treatment of gastroesophageal reflux disease (GERD).Effective nmanagenent of
regurgitation would be an i nportant way of preventing, as well as curing

| ung di sease due to aspiration of regurgitated gastric contents. Thus, a 5
further aSjlecfurtiet adpbe of thy tveition is the dshef axmenabinoid recaptoadyomstifor thecept or agoni st
for the manufacture of a nedicanment for the treatnent or prevention of
regur gi t aakctugerof @ giedicamsnh fos gheisatepiof gastiorsophagse) retiux diseassf ant s woul d be an

i nport ant%p)g}m%g}ﬁ?%?éﬂ&g of ltéguir%}ﬁhbn pausty Jngﬁa‘l-’%??’ﬂ! A pRYGdye to

aspiratio regur gl conten io“managrng failure to
thrive, istwel agdunag ting diseasedieas sipitaion 0s®gartitatedgastiechntebisr TRRia Thus, a
further aspect of the invention is the use of a cannabi noid receptor agoni st
for the MEPRGIARES QF Be BrvenfioRdttheusseht capppbinoldeceptanaspisiforghe requrgitation in
infants. ARQRRGE o?%?rﬁﬁi%arﬁént ?J?.%e'tﬁ?tﬁ]@ﬁt'op ebcﬁciémréagﬁggit&ﬁon@ cannabi noi d
receptor agonist for the 1s manufacture of a ne ament for the managenent
of failure to thrive. Still a further aspect of the invention is the use of

a cannabi noi d recept or oni st, for, the nuf acture of a. nedi cament for the
treat msntgI %wafﬁqew? UTERRPDR ’é’&ﬁ@&o@ﬂ?&a‘? Impgriany e SRR Nge 1 r eat ed may

inter aligREd4fink RingaRELAIIIS aplrafod SpfeRirkiBl-adadRSIchlehis GRATRNT S. 20
0 managing failure to thrive, inter alia due to excessive loss of ingested nutrient. Thus, a '
further aspect of the invention is the use of a cannabinoid receptor agonist for the

manufacture of a medicament for the treatment of regurgitation in infants.

Another aspect of the invention is the use of a cannabinoid receptor agonist for the

15 manufacture of a medicament for the management of failure to thrive,

Still a further aspect of the invention is the use of a cannabinoid receptor agonist for the
manufacture of a medicament for the treatment or prevention of lung disease. The lung

- disease to be treated may inter alia be due to aspiration of regurgitated gastric contents.

20
Another aspect of the invention is the use of a cannabinoid receptor agonist for the
manufacture of a medicament for the treatment or prevention of asthma, such as reflux-

related asthma.

25 A further aspect of the invention is the use of a cannabinoid receptor agonist for the

manufacture of a medicament for the treatment or prevention of chronic laryngitis.

A further aspect of the present invention is 2 method for the inhibition of transient lower

esophageal sphincter relaxations (TLESRs), whereby a pharmaceutically and



Anot her aspect of the invention is the use of a cannabi noid receptor agoni st
for the manufacture of a nedicanment for the treatment or preventiont oMAY 2005
asthma, such as reflux- related asthnma. 25 A further aspect of the invention
is the use of a cannabinoid receptor agonist for the manufacture of a

medi canent for the treatnment or prevention of chronic laryngitis. A further

aspect Ofwﬁﬁﬁm&rl sent invention is a nethod for them’hgfnlé@%}oégsn of transient

| ower esophageal sphincter relaxations (TLESRs),'

pharmaceutically and 1 1 MAY 2006 WD 03/043619 6 PCT/ SE02/ 02105

phar macol ogi cal ly effective anount of a cannabi noid receptor agonist is
adm nistered to subject in need of such inhibition. Another aspect of the
invention is a method for ‘the prevention of reflux, whereby a s

phar maceuphamidolpginaty effactiveamoind gf acahiapineidfressptonagoristotiaiministerad ®annabi noi d
receptor onist is admnistered to a subject in need of such prevention.
Still a fﬁ‘ﬁ’?ﬁ‘ib‘”%@p?i&‘icgwﬁ’ftw&' invention is a nethod for the treatnent of
gastroesaphageal reflux di sease (GERD), whereby a pharmaceutically and
pharmacol ogi cal Iy effective to amount of a cannabi noid receptor agonist is
adni ni st e Asatheraspactii e @vention isvemethwif fosthe prevenviarnatf meflux, whareby her aspect of the

present invention is thod for the.treatnept or prevention of

regur gi't aPli’aHﬂf’chW@be‘??? Pg;“ﬁ‘f‘f‘& ‘%&E&'@Jﬁ%ﬁ&‘&e|&9‘°&*ﬁapw§9ﬁ&ﬂ BYFEEI Iy effective
anount of a@nishis GRMAALRIA ) TubREePERE ofEOYredeniish. adm ni stered to a subject in
need .of such treatnent. Yet another aspect of the invention is a nethod for

the treatnent or prevention of regurgitation in infants, whereby a
phar maceuly bl e 309 AP R TRERIRH £alho 157 hEGLalnieRit of gastroesophageal
reflux disease (GERD), whereby a pharmaceutically and pharmacologically effective
10 amount of a cannabinoid receptor agonist is administered to a subject in need of such

treatment.

" Another aspect of the present invention is a method for the treatment or prevention of
regurgitation, wheréby a pharmaceutically and pharmacologically effective amount of a

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

Yet another aspect of the invention is a method for the treatment or prevention of
regurgitation in infants, whereby a pharmaceutically and pharmacologically effective
amount of a cannabinoid receptor agonist is administered to a subject in need of such

20 (reatment.

Still a further aspect of the invention is a method for the treatment, preverition or inhibition

of lung disease, whereby a pharmaceutically and pharmacologically effective amount of a

cannabinoid receptor agonist is administered to a subject in need of such treatment. The
25 lung disease to be treated may inter alia be due to aspirafion of regurgiiated gastric

contents.

Still a further aspect of the invention is 2 method for the management of failure to thrive,
whereby a pharmaceutically and pharmacologically effective amount of a cannabinoid

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



anount of a cannabinoid receptor agonist is admnistered to a subject in

need of such 20 treatnent. Still a further aspect of the invention 1im@{235
met hod for the treatnent, prevention or inhibition of |ung disease, er eby
a pharmaceutically and pharnacol ogically effective amount of a cannabi noid
receptor agonist is admnistered to a subject in need of such treatnent. The

25 lung dy 0 be treated nmay inter alia be due I i on of
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regurgitate astric contents. St4ll a further aspec e invention is a
met hod for the managenent of failure to thrive, whereby a pharnmaceutically
and pharmacol ogi cally effective anmount of a cannabinoid 30 receptor agoni st
is adm nistered to a subject in need of such treatnent. 1 1 MAY 2006 WD

03/ 043619 PCT/ SE02/ 02108 7 A further aspect of the invention is a nethod
for the treatnment or prevention of asthma, such as reflux-related asthma. A
further adp@rheraspeetigbthe inyemiop ip pathod fordbatergtnest orprryentio 8f ##2 or preventi on

of chronig, h%sleﬁﬁ%?e@aitéda?thnﬁ further aspect of the invention is the use of a
cannabi noi dc receptor agoni st having selectivity for the CB |1 receptor, in

any one ofA futtker nspdétobithe orventivh sscarmsetod ferlibatesatn®ni dripreaention of $hemicaspect of the

i nvention,l Sy Enfge' use of a cannabi noid receptor agoni st having to selectivity
for the Céafyrgecéptor,‘ in any one of the indications discussed above. For the
purpose of this invention, the term"agonist " should be understood as

i ncl udi ng ofh full oni sts. well as partial agoni.sts,. whereby a
"parti al fb‘g‘ﬁf‘%?sw%tﬁgﬁ'?awﬁrém %%‘fsgf”loaoc&m}f ngid g6 tB%ﬁnlgg‘ﬁ%{ﬁ e of partially,
but not f wtlbdtivitefer thy @Bil fgeptarinaly oreiofl thé ndicaiep U6 18sed above. Still a

further aspect of the invention is the use of a cannabinoid receptor agonist having

10 selectivity for the CB2 receptor, in any one of the indications discussed above.

For the purpose of this invention, the term "agonist ” should be understood as including
both full agonists as well as partial agonists, whereby a “partial agonist” should be
“understood as a compound capable of partially, but not fully, activating cannabinoid

15 receptors.

The wording "cannabinoid receptor agonist” as used herein, includes not only full
cannabinoid réccptor agonists or partial cannabinoid receptor agonists, but also includes
indirect cannabinoid receptor agonists. By the wording "indirect cannabinoid receptor

20 agonist” as used herein is meant inhibitors to the enzyme fatty acid amidohydrolase
(FAAH) as well as inhibitors to the enzyme anandamide transporter (ANT). Inhibitors to
ANT or FAAH may be useful as indirect cannabinoid receptor agonists by increasing the
con‘ccntration of endocannabinoids at the cannabinoid receptors, and thus useful fdr thé

inhibition of TLESRs.

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.

30
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 wordi ng "cannabi noid receptor agonist" as used herein, includes not only
full cannabinoid receptor agonists or partial cannabi noid receptor

agoni sts, but also includes indirect cannabinoid receptor agonists.{ B¥at Rt
wor di ng "indirect cannabinoid receptor 20 agonist” as used herein is neant
inhibitors to the enzynme fatty acid am dohydrol ase (FAAH) as well as
inhibitors to the enzyne anandam de transporter (ANT). Inhibitors to ANT or
FAAH may weelmssisll as indirect cannabinoid receptor agp§eshSedy | Ncreasing
the concentration of endocannabi soids at the cannabi noid receptors, and

t hus useful for the inhibition of TLESRs. 25 The wordi ng "TLESR', transient
| oner esophageal sphincter relaxations, is herein defined in accordance
with Mttal, RK , Holloway, R H, Penagini, R, Blackshaw, L.A , Dent, J.,
1995; Transient | ower esophageal sphincter relaxation. Gastroenterol ogy 109,

pp. 601-64f waﬁm;rhéﬁwﬁfg%%ﬂgeééglgg%ﬁ%&'hui Fisdld |5t Lécﬂrh&cé b dnhe stomach

being able to pa8s Into agus, since the nmechanica arrier is
t empor ar i Hyerlvaslen, M.A.s Sredwt BiJrfol., 20001 Didgios 20D 6:/MNDIRRs0 B36ES FLIIH. SEC2/ 02108 8
The wor di GﬁRDEH% as%&ggﬁophageal reflux disease, is defined in

accor dancSERe V4 Besf Warder, M A., Sniout A J.P.M, 2000; Di agnosi s of

refluxsdisease. Bailliere's Clin. Gastroenterol. 14, pp. 759-774. 5 The

vor 0 19 " keour LALLM 15 S0P B LIS S3hL0N Sl et ed Tood anc
juice. '

The wording “lung disease” is defined as any deviation from or any interruption of the

10 normal function of the lung.

The wording “laryngitis” is defined as an inflammation of the larynx, a condition with
dryness and soreness of the throat, hoarseness, cough and dysphagia. The wording

“chronic” is defined as persisting over a long period of time.

Asthma is an inflammatory disorder of the airways, characterized by periodic attacks of

wheezing, shortness of breath, chest tightness and coughing. The wording “reﬂux-rela.ted

asthma” is defined in accordance with Richter, J.E. 2000; Gastroesophageal Reflux

Disease and Asthma: The Two Are Directly Related. Am. J. Med. 108 (4A), pp. 1535-158S.
2 '

In one aspect of the invention, the cannabinoid receptor agonist(s) as used in accordance

with the present invention, have an effect duration of approximately |

41024 hours. The wording “duration” is defined as the time period from the time of onset

to the time when no effect can be measured,

Within the scope of the present invention is particularly the use of cannabinoid receptor
agonists falling within the four main chemical categories of cannabinoid receptor agonists.
Thus, eicosanoids, and analogues thereof, classical cannabfnoid; and analogués thereof;
non-classical cannabinoids and analogues thereof; and aminaalkj’lindole cannabinoids and

3  analogues thereof, are particularly useful in accordance with the invention.



The wording "lung disease" is defined as any deviation fromor any
interruption of the to normal function of the lung. The wording
"laryngitis" is defined as an inflamuation of the larynx, a conditi&ﬁ’%ﬂﬂﬂw
dryness and soreness of the throat, hoarseness, cough and dysphagi a. The
wording "chronic" is defined as persisting over a long period of tine. u
Ast hma i infd ammatory di sorder of the airways, c jgzed by periodic
at t acks g%ﬁﬁﬁﬁﬁgEing, shortness ofg breath, chest tig tﬁgggﬁgﬁd coughi ng. The
wording "reflux-related asthma" is defined in accordance with Richter; J.E
2000; CGastroesophageal Reflux D sease and Asthma: The Two Are Directly

Rel ated. Am J. Med. 108 (4A), pp. 153S-158S. 20 In one aspect of the

i nvent i ONExdrkjfes @¢pecit bethfdufids GeMEOdzomeRNingikdcSr pasialkgtisticafBLigas dance Wi th

the present invention, have an effect duration of approximtely 4 to 24
hours. ThEARENMHGGB) ErGeRIees.dhpreby Seippyse @aé%‘mfaﬁfé"‘t’ € \BsntioRy aetm t he tine of
onset t OffBRink céfBpodh&N no effect can be neasured. 25 Wthin the scope of
the present invention is particularly the use of cannabi noid receptor
agonists falling within the four main chenical categories of cannabinoid

receptQr ﬂggaéﬁﬁﬁiCB¥E§E§g§%ﬁﬂﬁ@”°ids’ and anal ogues thereof; classica

cannabi noi anal og hereof; non-classical cannabinoids and
anal ogues thereof; and am noal kyl i ndol e cannabi noi ds and so anal ogues

thereof . are paLLelatLLUSSiul L2RGRLIA0ES Ml BRI On- 1 1 MY

which is a compound of the formula
o
cooo

¢ eicosa-5,8,1 1,14-tetraenoié acid (2-chloro-ethyl)-amide, also known as
Arachidonyl-2’-chloroethylamide (ACEA, commercially available from e.g. Tocris
Cookson, Bristol, U.K.); and

15 * eicosa-5,8,11,14-tetraenoic acid cyclopropylamide, also known as Arachidonyl
cyclopropylamide (ACPA, commercially available from e.g. Tocris Cookson,
Bristol, U.K.).

20  II) Classical CB receptor agonists:

o A*-THC (A’-tetrahydrocannabinol, commercia_l]y available from e.g, Sigma-

Aldrich), a compound of the formula

, having the chemical name
35 6,6,9-trimethyl-3-pentyl-6a,7,8,10a-tetrahydro-6H-benzo[cjchromen-1-ol, as well
as the enantiomer (~)-A’-tetrahydrocarinabinol [(-)-A’THC)}; and



Exanpl es of specific conpounds having agonistic, indirect or partial
agonistic, affinity to cannabinoid (CB) receptors, thereby being ugafiAY 1006
accordance with the invention, are the follow ng conpounds. 5 |) Eicosanoid
CB receptor agonists : Anandam de (commercially available frome.g. Tocris
Cookson, Bristol, UK ), which is a conpound of the fornula Jo

ei cosa-5~)§:f % -tetraen0| c acid (2-chloro-ethyl)-am@agedlsR known as

Ar achi don chl oroet hyl am de (A$QEA, commercially available frome.g.

Tocri s Cookson Bristol, UK); and is eicosa-5,8,11,14-tetraenoic acid
cycl opropyl am de, al so knovvn as Arachi donyl cycl opr opyI am de (ACPA,
comercially available frome.g. Tocris Cookson, Bristol, UK). 20 11)

d assi cal I ICB r(emfst)ngs-la?mmwls(ﬂsl d:mAﬁylHdﬂ@lX ABydr@:tyrQa(rhydibmmyagl n?I ot I
conmer ci a available frome compound of the formul a
, havi ng th)é SAd P 4%t Hﬁw@roﬂ-l-gbenzo[gnﬁ)yran [?1 hydrgxy- q~THCrrp

6,6,9-trimet h%m&ﬁg@tﬁﬁ@yﬂ'dls@%Zw§as]@@-‘ztlﬂcBﬂﬂl¥x‘Haﬂy %m@mﬁ heofpaen- | -ol , as

wel | as the enandoner t et r ahydr ocannabi nol THC)]; and 11
MAY 2006 WO 0XpolksesByis JSE02/ 02108 10

(-)-(RR-6,6-D nethyl -(1, 1-di net hyl heptyl ) -1 -hydroxy-9-(hydroxynet hyl) -
6a, 7, 16 10a-t et rahydr o- 6H di benzo[ b, d] pyran, [ 11- hydr ozy- 08- THC

di net hyl hHi))tNdn}qlasah:ﬂ@B(mmpmragom&ﬂs 210 (commercially available frome.g.
Tocri s

"« CP 55,940, a compound having the chemical name 5-(1,1-dimethyl-heptyl)-2-[5-
hydroxy-2-(3-hydroxy-propyl)-cyclohexyl]-phenol (commercially available from

10 e.g. Tocris Cookson, Bristol, U.K.), and the chemical structure

: and

) (-)-(68,65R,9R, 10aR)}-5,6,6a,7,8,9, 10a-octahydro-6-methyl-3-[(R)-1-methyl-4-
15 phenylbutoxyl]-1,9-phenanthridinediol 1-acetate, also known as L-nantradol
(CP 50,556).

IV) Aminoalkylindole CB receptor agonists:
¢ WIN 55,212-2 (commercially available from e.g. Tocris Cookson, Bristol, U.K.),

20 having the chemical structure

and the chemical name (2—methyl-3-morpholin—4-y}methyl-3,4-dihydr0—5—oxa~2a—

aza-acenaphthylen- 1-yl)-naphthalen- 1-yl-methanone; and



Cookson, Bristol, UKY). 5111) Non-classical CB receptor agonists:

55,940, a conpound having the chenical nane 5-(1,1-di met hyl - heptylbeMPBQ%ﬁ
hydr oxy- 2- ( 3- hydrozy- propyl ) - cycl ohexyl ] - phenol (comrercially avail able from
10 e.g. Tocris Cookson, Bristol, UK ), and the chem cal structure ; and
(-)-(6S,6aR 9R | GaR) -5, 6, 6a, 7, 8, 9, 10a- oct ahydr o- 6- net hyl - 3-[ (R) - 1- met hyl -

15 phenylbut |1-1,9-phenant hridinediol |-acetate, RhgodBRR¥n as

L- nant r aj91*¥ 50, 556). 1V) Am ppal kylindole CB receptor agonists: WN
55,212-2 (commercially available frome.g. Tocris Cookson, Bristol, U K,

20 having the chem cal structure O and the chem cal nane

(2- met hyl - 3- nor phol i n- 4-yl net hyl - 3, 4- di hydr o- 5- oxa- 2a-

aza- acenaphthyll-p68;242 \aying mpbmdﬂad:aeeﬂmﬁecm -dishloh@pien §l)-[methdx y12-MéYy12006 WO
031043619 11 PCT/SE02/02108 L- 768 havi ng %he chem cal nane
(2, 3-di chl or o-3f@&mbplin JH@PHBWOIZI,‘ frﬁglpnone At the chermical structure

3-(2-not pholin-4-yl-ethyl)-indol-I-yl]-nmethanone,.and the chem cal structure
Cl 5 Also useful in further aspects of the present invention, are

cannabi noi d receptor agonis
3 (o

0
_ I
N~ cH

3

0

cl
Cl

Also useful in further aspects of the present invention, are cannabinoid receptor agonists

disciosed in WO 01/ 31169; WO 99/ 51560; EP 0860168; WO 97/ 00860;

WO 01/ 32169, such as the compound HU-308; WO 01/ 28497, such as the compound

AM 1703; WO 01/ 74763; WO 01/ 29007, WO 01/ 28557. Further cannabinoid receptor
10 agonists which may be useful in accordance with the. present invention are compounds

disclosed in WO 97/ 29079, such as arylamides of the formula

15 compounds as disclosed in WO 98/ 41519, such as pyrazoles of the formula



di sclosed in WO O1/ 31169; WD 99/ 51560; EP b860168; WD 97/ 00860; WO 01/
32169, such as the conpound HU-308; WO O/ 28497, such as the conpolhdAY Ads
1703; WD 01/74763; WD 01/29007; WD 01/28557. Further cannabi noid receptor

10 agoni sts which may be useful in accordance with the present invention are
conpounds disclosed in WO 97/ 29079, such as arylam des of the fornula w-
H2 is cQ as disclosed in WD 98/ 41519, such | es of the
formul a Yﬂﬁﬁ’wﬁmY 2006 WD 03/ 043619 PCT/ SE02/ 02108&%?5%03}?0%)0I ines of the
structure NH2 conpounds as disclosed in WO. 98/ 37061; and WO 00/ 10967, and
nore particularly s therein the aryl sul phonamide FO F F OGSO OH Still
further conmpounds which may be useful in accordance with the present

i nvent i on qamelinesefnmeesbuetaied r ecept or agoni sts disclosed by F. Barth in Exp.
Qpin. Ther. Patents (1998) io 8(3): pp. 301-313; and cannabi noid receptor

agoni sts di scl osed by P. Goya & N Jaeerif in Exp. Opin. Then Patents

(2000) 10(10): pp: 1529-1538. above Nre ned specific

NH,

compounds as disclosed in WO.98/37061; and WO 00/ 10967, and more particularly

5 therein the arylsulphonamide

Still further compounds which may be useful in accordance with the present invention are
cannabinoid receptor agonists disclosed by F. Barth in Exp. Opin. Ther. Patents (1998)

10 8(3): pp. 301-313; and cannabinoid receptor agonists disclosed by P. Goya & N. Jagerovfc
in Exp. Opin. Ther. Patents (2000} 10(10):pp. 1529-1538. The above mentioned specific
cannabinoid receptdr agonists, as well as the cannabinoid receptor agonists disclosed in |
aﬂy one of the published patent applications above, are herein incorporated by reference.
This list of cannabinoid receptor agonists should not in any way be regarded as an’

15 exhaustive list limiting the scope of the invention,

Examples of indirect cannabinoid receptor agonists useful in accordance with the presenf
invention are the compounds AM 374 (commercially available from e.g. Calﬁiochem—

20 Novabiochem Corfyoration) and AM 404 (commercially available from e.g. Tocris
Cookson, Bristol, U.K.).



cannabi noi d receptor agonists, as well as the cannabinoid receptor agonists
disclosed in any one of the published patent applications above, ang Mgraim
i ncorporated by reference. This |ist of cannabinoid receptor agonists
shoul d not in any way be regarded as an is exhaustive list limting the
scope of the invention. Exanples of indirect cannabinoid receptor agonists
useful i ance with the present invention are é.llyﬁ]gﬁ& ounds AM 374
(commercial 'y "avai | abl e frome. g. ;¢al bi ochem 20 Novalf) ochem Cor poration) and
AM 404 (commrercially available frome.g. Tocris Cookson, Bristol, UK). 1
1 MAY 1006 WO 03/043614 AM 374 13 PCTI SE02I 02108 AM 404 CH s The use of

phar maceutical ly acceptabl e salts of cannabi noid receptor agonists is also
wi thin the scope of the present invention. Such salts are for exanple salts
formed wwth mneral acids such as hydrochloric acid; kaJoH metal salts
such as sodium or potassi @nosalts; or alkaline Al salts such as

cal ci um or Si LD S ts‘s’\to T se opticallli sgier ¢l of cannabi noi d
recept or oni st s”ar & al 30 wh hi he Nprésent invention.

Cannabi noi i sts hawin arbon atomare chiral
conpounds, and de en‘?i ng on the pr esence% asynmmetric atons, the

cannabi noi d rec@g@a agoni sts may exi st #%he form of mixtures of i soners,
particularly racemates, or in the formof pure isoners such as specific
enantiomers. 15 ' '

5 The use of pharmacentically acceptable salts of cannabinoid receptor agonists is also
within the scope of the present invention. Such salts are for example salts formed with
mineral acids such as hydrochloric acid; aikali metal salts such as sodium or potassium

salts; or alkaline earth metal salts such as calcium or maenesium salts.

10 The use of optical isomers of cannabinoid receptor agonists are also within the scope of the
present invention. Cannabinoid receptor agonists having an asymmetric carbon atom are
chiral compounds, and depending on the prescncé of asymmetric atoms, the cannabinoid
receptor agonists may exist in the form of mixtures of isomers, particularly racemates, or in
the form of pure isomers such as specific enantiomers.

15



1 1 MAY 2006 WO 03/043619 PCT/ SE02/ 02108 14 Pharmaceutical fornul ations For
clinical use, the cannabinoid receptor agonists are in accordance W{tthMahEg
present invention suitably fornmulated i nto pharmaceutical fornulations for
oral adm nistration. s Also rectal, parenteral or any other route of

adm nistration may be contenplated to the skilled man in the art of

f or mul at i‘gaﬁl,m?];rﬂjs, t he cannabi noid receptor agoni st §Cﬁ§ﬁ]2/0{)1ﬁd’ mul ated with
at | east one pharmaceutically and gharnacol ogi cally acceptable carrier or
adjuvant. The carrier may be in the formof a solid, sem-solid or liquid
diluent. to In the preparation of oral pharnmaceutical forrmulations in
accordance with the invention, the cannabinoid receptor agonist(s) to be
fornmulated is mxed with solid, powdered ingredients such as |actose,
sacchar osEb formulaliens ¢ o] | starch, amylopectin, cellulose derivatives,
gelatin, or another suitable ingredient, as well as with disintegrating
agents and lubricating agents such as magnesi um stearate, cal cium stearate,
sodi um st Barclihicdl usepthatanatinddmcgpor yetnisislagrie agbydamk withegresdfie m xture is

t hen processed ir_ltogarngnul es or corrpr_eﬁied intg tablets, Soft gelatine
capsul es H¥RtBRsUAR} Srmpaigg fofp phapmagrutical dosmplations fof ompl Adminlsirdios the active
conpound s, CONPBMOAS I akyf\Ehd L @RinisHAHR HAY bE cRtdmpld o R Ot her

sui t.abl e vesﬂl?égfnéa%}?)[g 20 'élo){:ttg:E grg’?ﬁgc{}%fn&elﬁggpsgl es.p H%dr%d méﬂeﬁftatt?tne capsul es may
cont ai n t sdlledanan wethcarmpfdomenlatinns. Tiowitheeannabinoidi redepoodgodiseseder ed i ngredi ent's
such as | actqse, saccharose, sorbjtol, nnito], potato starch, corn

st ar ch, aﬁ’f’F@ﬁ&‘%‘f”iﬂhﬁ“?%IOPEP'HEE“%FF@&PF9 .qu}oéiﬁf‘%)&cﬁe@?agﬁc‘}?é’@bmpni ts for
rectal admpRiamt TrRich@Br ARYblf B FERAE 8 Solidldemi-BolidR@1:§ 04 Bhuhe, SUPPOSi tories zs
whi ch contain the activé substance(s) mxed with a neutral fat base; (ii) in
the formof a gelatine rectal capsule which contains the active substance in

a mxt o' eln%f} pr}ep%ra\ﬂgrgcﬁl 0?3 Ipﬁarmar:eutica] formylations in accordance with the invention,
the cannabinoid receptor agonist(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 agents and
lubricating agents such as magnesium stearate, calcium stearate, sodium stearyl fumarate

15 and polyethylene glycol waxes. The mixture is then processed into granuies or compressed

into tablets.

Soft gelatine capsules may be prepared with capsules containing a mixture of the active

compound or compounds of the invention, vegetable oil, fat, or other suitable vehicle for
20 soft gelatine capsules. Hard gelatine capsules may contain the active compound in

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

mannito), potato starch, corn starch, amylopectin, cellulose derivatives or gelatine.

Dosage units for rectal administration may be prepared (i) in the form of suppositorics

25 which contain the active substance(s) mixed with a neutral fat base; {ii) in ‘the formofa
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; (iti) in the form of 2
ready-made micro enema; or (iv) in the form of a dry micro enema formulation to be

reconstituted in 2 svitable solvent just prior to administration.



oil, paraffin oil, or other suitable vehicle for gelatine rectal capsules;
(|||) inthe formof a ready-nmade mcro enema; or (iv) in the fornH fMﬁ’ﬂ&y
m cro enema formulation to be reconstituted in a suitable solvent |
prior to admnistration. 30 1 1 MAY 2006 WD 03/ 043619 PCT/ SE02/ 02108 IS
Liquid preparations for oral adm nistration may be prepared in the form of
sol uti 0Ngyo ﬁ,}{:ﬁﬁos or suspensions containing the actjMeqGomm ‘ﬁ,und and the
remai nder” o fornul ati on consiksting of sugar or sugar cohols, and a
m xture of ethanol, water, glycerol, propylene glycol and polyethyl ene
glycol. If desired, such quuid preparations S may contain col ouring agents,
fl avouri ng agents, saccharine and carboxynethyl cellul ose -or other
thlckenleg gent Liquid preparations for oral admnistration nay al so be
il

pr epar ed prspargtipnpios prahadgiinistrEoRBaY kegreparcd dctba ormefitciofi t h a sui tabl e
I t t b
or epar ed b ol ptifons Bickhh 02 abOE (RALEY S ALk 5 a1 o TRY b

phar mac e uotriditioy casB el dRbgr sahy® akoholkhama nsivlutet of emanolByatedl SO cont ai n
stabilizing ingredients and/or buffering ingredients and are dispensed into
unit dos eéyqewl,tpr@ylemlmobﬂndmwvle@ gyco IfélF%TCd,SB‘Fthqu@rﬁePF@Flmﬁar ent'er al

adm ni st raH %ntam%lo %U ;}gP 5\?0%3 %&@? sac%hagmgarﬁlr %%%!&)?r}xctlﬁgfellglo?e

reconstitu e so ex tenporaneous ore use. 15 In one
aspect of ortoliRr hickénirptageMagid propardtioss fﬁﬁcﬂﬁl&bmﬂﬁmdudn&ﬁ@msﬁlbc pepaest may be
adm ni stered once or twce daily, depending on the severity of the patient's
condi t i onin thefommafiaday pasuier & bﬁ%@sﬁtfmfl Wb & SREBIE SA¥IHPEE e or  agoni st i s
within the range of fromO0.1-500 ng (including 0.1 and 500 ng), such as 0.1-
100 ng, but this will depend on .various factors such as the route of
adm ni st r&jmtmns fot peeenteys aamnhsmmog Intay b¢ prepeecdpatisantionad awahpoun®éX thes of severity
of the patient's conditiQ
10 Inventionina pharmaccut:cally 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.

15 In one aspect of the present invention, the cannabinoid receptor agonist may be
administered once or twice daily, depending on the severity of the patient's condition.
A typical daily dose of the cannabinoid receptor agonist is. within the range of ’
from 0.1-500 mg (including 0.1 and 500 mg), such as 0.1 — 100 mg, but this will depend on
various factors such as the route of administration, the age and weight of the patient as well

20 as of severity of the patient’s condition.



1 1 MAY 2006 WD 03/043619 PCT/ SE02/ 02108 16 Bi ol ogi cal eval uati on Screening
for conpounds active against TLESR Adult Labrador retrievers of botH 1 MAY 2008
genders, trained to stand in a Pavlov sling, are used. s Micosa-to-skin
esophagostom es are forned and the dogs are allowed to recover conpletely
bef ore any experinments are done. Mdtility nmeasurenent In brief, after

fasting oximately 17 h with free supply of ltilumen in
sl eeve/ si e‘ﬁ%hassenbl y (Dentsl egqye, Adel ai de, Sout Egztn?éo?]i-la) is

i ntroduced through the esophagostony to neasure gastric, |ower esophageal
sphincter (LES) and esophageal pressures. The assenbly is perfused with
wat er using a | ow conpliance manonetric perfusion punp (Dentsleeve,

Adel ai de, _South Australia). An air-perfused tube is passed in the oral

di recti on228s O%wal | ows, and an antinony el ectrode nonitored pH, 3 cm
is above the LES. Al signals are anplified and acquired on a personal

conput er .S%Peertjr%ﬁ';cc{%ﬁ?ds%ﬁtggﬁg%ﬂpﬁ surenent free fromfasting gastric/LES
ot acti‘vity has

phase 111D een obt ai ned, placebo (0.9% NaCl) or test
conmpound Aduliddbsadur séteeverd of bdth ganderausingd oistaud jn 2 Raviov slingkagd useth a forel eg vein.

Ten min after i.v. administratian ut rjent al (10% zo peptone, 5%

D gl ucf)szlquﬁ’%"lo'rfg’rnﬁfqp fegstomies ge&ﬁp@aqﬁﬁl%@gﬁarf ﬁfoévefi&%‘e%‘)tvﬁrnach t-hr ough t he
central |demipRicBfbefdi€anyes epts afe ddg¥) M /min to a-final volume of 30 m fkg.
| mediately following the neal, air is insufflated at 40 m/mn. The

experinmental tinme fromstart of nutrient infusion to end of air
insufflation 1s 45 mn. The procedure has been validated as a reliable

means of MetlgyasasHEme ESRs. 25

In brief, after fasting for approximately 17 h with free supply of water, a multilumen

10 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
peﬁusion 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

15 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 III motor activity has
been obtéincd, 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%

20 peptone, 5% D-glucose, 5% Intralipid, pH 3.0) is infused into the stomach through the
central lumen of the assembly at 100 mV/min to a final volume of 30 ml/kg. Immediately
following the meal, air is insufflated at 40 ml/min. 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 triggering TLESRs.

TLESRs is defined as a decrease in lower esophageal sphincter ﬁrcssure (with reference to
intragastric pressure) at a rate of >1 mmHg/s. The relaxation should not be preceded by a
pharyngeal signal <2s before its onset in which case the relaxation is classified as swallow-
induced. The pressure difference between the LES and the stomach should be less than

% 2 mmHg, and the duration of the complete relaxation Ioi]gcr than 1 s.



TLESRs is defined as a decrease in | ower esophageal sphincter pressure (with
reference to intragastric pressure) at a rate of >1 mrHg/s. The ref i
shoul d not be preceded by a pharyngeal signal <2s before its onset in which
case the relaxation is classified as swall ow induced. The pressure

di fference between the LES and the stomach should be [ ess than 30 2 mmHg,
and the i of the conplete relaxation |onger tg{ax 1 1 MAY 2006 WO
03/043618”&%&%@@02/02108 17 EXAMRLES Example | The aniﬁ%gﬁgglindole

cannabi noid WN 55, 212-2, purchased from Tocris Cookson s (Bristol, U K),
was tested on Adult Labrador retrievers of both genders in accordance with
the test nodel described above. Inhibition of the nunber of TLESRs was

cal cul at e@EXaiMBPLBSegard to the five preceding control experinents for each
dog, and the results as set out in Table 1 bel ow were 10 achi eved. Table I
COVPOUNDDQOSE [n?/kg ]% INH BI TION SEM (N) 2013(4) WN 55, 212-20. 003

70+10( 4) \Erampiel 212-20. 01 821(4) WN 55, 212-20.03 N= nunber of dogs tested.;
SEME=St andard Error of Mean

The aminoalkylindole cannabinoid WIN 55,212-2, purchased from Tocris Cookson
5 (Brsto], U.K.), was tested on Adult Labrador retrievers of both genders in accordance with
the test model described above. |

Inhibition of the numberlof TLESRs was calculated with regard to the five preceding
control experiments for each dog, and the results as set out in Table 1 below were

10 achieved,

Table 1
COMPOUND | DOSE [mghkg] | % INHIBITION £ SEM (N)
- 20418 (4)
WIN 55,212-2 0.003
70410 (4)
WIN 55.212-2 001
8241 (4)
WIN 55,2122 0.03

- N= number of dogs tested.; SEM=Standard Error of Mean



is | 1 MAY 1006 WD 03/043619 18 PCT/ SE02/ 02108 Exanmple 2 The

am noal kyl i ndol e cannabi noi d L-768, 242 was synthesized at AstraZeneaa R&D)05
Mol ndal , Sweden, according to the procedure described in Bioorg. & Med.

Chem Lett. (1996); Vol. 6, No. 19, pp. 2263-2268, and tested as in Exanple
| above. 5 Inhibition of the nunber of TLESRs was cal culated with regard to

the five woegaskhag control experinents for each dog&M results as set
out in Table 2 below were achievgd. 10 Table 2 COW &Tpm)llkg]%

| NHI BI TI ONSEM (N) L-768, 242 0.38+21(4) L-768,242 144+6 (5) L-768,242 563+5
(4) L-768,242 776+12(3) N= nunber of dogs tested.; SEM=Standard Error of
Mean 1 1 MAY 2006

Example 2

The aminoalkylindole cannabinoid L-768,242 was synthesized at AstraZeneca R&D
MbIndal, Sweden, according to the procedure described in Bioorg. & Med. Chem. Lett.
{1896); Vel. 6, No. 19, pp. 2263-2268 , and tested as in Example 1 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 Table 2 below were

achieved.
10 Table 2
COMPOUND | DOSE [umolkg) % INHIBITION+SEM (N)
L-768,242
0.3 8+21(4)
L-768,242
1 44 46 (5)
L-768,242 '
5 63 +5 (4)
L-768,242
7 76 +12(3)

N= number of dogs tested.; SEM=Standard Error of Mean



WO 03/ 043619 PCT/ SE02/ 02108 19 Exanple 3 The pyrazol e SR141716A ( CBI
ant agoni st) was synthesi zed at AstraZeneca R& Ml ndal, Sweden, acgqriiayngos
to the procedure described in J. Chem Soc., Chem Comon. (1995); No. 15,
pp 1549-1560, and tested as in Exanple | above. 5 Stinulation of the nunber
of TLESRs was calculated with regard to the five preceding control
experime ach dog, and the results as set out p} 3 bel ow were
P evag WGl fach 12 COMPOUNDDGSE [ prrol / kg] % STI \PERs AR, (N)
R141716A, 0. 224316 (6) N= nunber of dogs tested.; SEM=Standard Error of Mean
The results in the exanple 3 above, indicate a tonic activity of
endocannabi noi ds nedi ating suppression of TLESRs, which in turn suggest
t hat i ndi ggghncepnnabi noi d agoni sts (inhibitors of FAAH and ANT) are useful
for the inﬁldltlon of TLESRs, and thus for treatnent of GERD. The results
shown in el bl NG ecept or agoni sts
are usefuﬁﬂfbr ?ﬁghgﬁﬁ?g?éggﬁ 0 0?52@%§%ﬁg%g£%ﬁggﬁﬁ%?h?%gﬁ?reatnent of GERD.
20 25 1 1Midal2@sier,@ccording to the procedure described in J. Chem. Soc., Chem. Commun.

(1995); No. 15, pp 1549-1560, and tested as in Example 1 above.

Stimulation 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 Table 3 below were

achieved.

10 . Table 3

COMPOUND | DOSE [umol/kg] | % STIMULATION+SEM (N)

SR141716A . - 0.22 43116 (6)
N= number of dogs tested.; SEM=Standard Error of Mean

The results in the example 3 above, indicate a tonic activity of endocannabinoids mediating
suppression of TLESRs, which in turn suggest that indirect cannabinoid agonists

15 | (inhibitors of FAAH and ANT) are useful for the inhibition of TLESRs, and thus for
treatment of GERD. '

The results shown in the Examples 1-3 above, indicate that cannabinoid receptor agonists
are useful for the inhibition of TLESRS, and thus for the treatment of GERD.

20

25



Clains 1. Use of a cannabinoid receptor agonist, of a pharmaceutically
acceptable salt or an optical isoner thereof, for the manufacture o %1
medi canment for the inhibition of transient |ower esophageal sphinct J AY 2006
rel axati ons (TLESRs). 2. Use of a cannabi noid receptor agonist, or a
pharmaceutical ly acceptable salt or arpfoptical isoner thereof, for the
manuf acture of a nedi canent for the treatnent. of gastroesophageal refl ux
di sease (GERD). 3. Use of a cannabinoid receptor agonist, or a

phar mac@laimscal | y acceptable salt or an optical isonmer thereof, for the
manuf acture of a medi canent for the prevention of reflux. 4. Use of a

cannabi noild naeePheinmabdbidyeceptdr agoRbRbNBSiRIhhceatitallyaRcqiibidiatt siaht or an
optical i sSomeyptid)edofiet theb<d, fohthe MM ERGke'6Fr BEdidari@ fG:ARE MhithRn dfhe

treat ment of ¢ra9§ient96@é’r?‘é§6¢lﬁ@e£fsphiﬁ&%ﬁk&t?&nb?PLE§R5)US_e according to claim 4,
wherein the regurgitation to be treated or prevented is regurgitation in

I nfants. 6. Use of a cannabi noid receptor agonist, or 4 pharnmaceutically

accept abl g. sdlge ofa camhabidpid reedptora@onist, bhepledmaccuticallyecepabld attuizge of a
medi cament for managing failure to thrive, 7. Use according to claim 6,
wherein the foatwa}rl@nteagxemqf' r the mpmafachresdamedioament for the treatmgaiof e d

nutrient. 8. e according, to.an f clains 1-7, wherein the cannabinoid
recept or agorﬁgistfoef%p%aée u?‘edésgﬁ%lemect i ve cannabi noi d receptor agoni st.
9. Use according to any one of clains 1-7, wherein the cannabinoid receptor

agonist is a CB2 receptor selective cannabinoid receptor agonist. 1 1 MAY
2006 3. Use of a cannabinoid receptor agonist, or a pharmaceutically acceptable salt or an

optical isomer thereof, for the manufacture of a medicament for the prevention of

reflux.

4. Use of a cannabinoid receptor agonist, or a phdmaceutically acceptable salt or an
optical isomer thereof, for the manufacture of a medicament for the treattment of, or

prevention of, regurgitation.

5. Use according to claim 4, wherein the regurgitation to be treated or prevented is

regurgitation in infants.

6. Use of a cannabinoid receptor agonist, or 4 pharmaceutically acceptable salt or an
optical isomer thereof, for the manufactmé of a medicament for managing failure to
thrive.

7. Use according to claim 6, wherein the faiﬂ_lre to thrive is due to excessive loss of
ingested nutrient.
8. Use according to any one of claims 1-7, wherein the cannabinoid receptor agonist is

a CB1 receptor selective cannabinoid receptor agonist.

9. Use according to any one of claims 1-7, wherein the cannabinoid receptor agonist is

a CB2 receptor selective cannabinoid receptor agonist.



21 10. Use according to anyone of the preceding clains, wherein the

cannabi noid receptor agonist is an eicosanoid. 11. Use according to13 mme
of clainms 1-9, wherein the cannabi noid receptor agonist is a classical
cannabi noid. 12. Use according to any agne of clainms 1-9, wherein the
cannabi noi d receptor agonist is a non-classical cannabinoid. 13. Use
according to any one of clains 1-9, wherein the cannabi noid receptor agoni st
is an am noal kyl i ndol e cannabi noid. 14. Use according to claim 10, wherein
t he carnabinoid receptor agonist is selected from Anandam de;

Arachi dony] - 2' - chl or. oet hyl at ni de (ACEA); and Arachi donyl cycl opropyl am de
(ACPA) . 18- Useaccordingilofgyoge of thepreredingslapas. whersdn ths caunsbiigidreseptaipt or

agoni st is AQs.h&td AN Fﬁg@nabi nol (A9-THC); orl
1- hydr bxy-As-%pHC-dgl rretﬁ{? eptyl (HU-210). 16. Use according to claim12,
wherei n the cannabi noid receptor agonist is CP,55940: or L-nantradol (CP

50,556): (;):(6S, 6aR 9R 10aR)-5,6., 6a, £, 8, 9,.108- oct ghydr 0- 6- .

ot by 3 F RS Birardiog 1o Ay REh oF piaieaily B whoreis 5 AN BheRiar sponietiscer at o
17. Use accop@jaBfcdl @arfilaBingidl3, wherein the cannabi noid receptor agonist is
W N 55,212-2: 1 1 MAY 2006 22 or L-768,242: CI CH3

12. Use according to any one of claims 1-9, wherein the cannabinoid receptor agonist is

a non-classical cannabinoid.

13. Use according to any one of claims 1-9, wherein the cannabinoid receptor agonist is

an aminocalkylindole cannabinoid.

14. Use according to claim 10, wherein the canfllabinoid receptor agonist is selected from
Anandamide; Arachidonyl-2’-chloroethylamidé (ACEA); and Arachidonyl
cyclopropylamide (ACPA).

15. Use according to claim 11, wherein the cannabinoid receptor agonist is A-
tetrahydrocannabinol (A®-THCY); orl l-hydrpxy-iAS-THC-dimethylheptyl '

( HU-210).

16. Use according to claim 12, wherein the carinabinoid receptor agonist is CP,55940:

OH CH

é"
or L-nantradol (CP 50,556): (-)-(65,6aR,9R,10aR)-5,6,6a,7,8,9,10a-octahydro-6-
methyl-3-[(R)-1-methyl-4-phenylbutoxyi]-1 ,9-phenanthridinediol 1-acetate

17. Use according to claim 13, wherein the cannabinoid receptor agonist is

WIN 55,212-2:



Cl NC 18. Use according to any one of clains 1-17 Wierein the daily dose of
the cantabinoid receptor agonist is within the range of fromO. 1- SO?TWA'Y 2008

22

or L-768,242:

18. Use according to any one of claims 1-17 Whei'ein the daily dose of the cannabinoid

receptor agonist is within the range of from 0.1-500 mg.



