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Backgeround 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 reflux has been considered to depend
2  on ahypotonic 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),V i.e. relaxations not
triggered by swallows. It has also been shown that gastric acid secretion 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
30  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
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currently four known main chem cal groups of cannabinoid receptor agonists:
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Anandam depfeﬁor?xﬂﬁnﬁgf mle %em‘ratl Q‘AIGPVOBP Isysste% 2tPto a lesser extent in peripheral tissues

(Nature (1990), 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).

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

Soochs
20 = = ,
Anandamide

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

such as A*-THC (A9~tetrahydrocannabinol):

25




0 C N20 Anandami de 2) classical cannabinoids and their anal ogues, which
are pl ant-derived cannabi noids, such as A9-THC (09-tetrahydrocannabi nol):
\ HOH HwO 03383A9- THC WO 03/ 043619 PCT/ SEO2/ 02108 3 3) rruT/SHoa®zi0gal
cannabi noi ds, such as CP 55,940, devel3oped by Pfizer: OH OH OH; and CP
55,940 5 4) arninoal kylindol e cannabi noi ds such as WN 55, 212-2, devel oped

by Sterling- Wnthrop: 10 0 N (N) O

3) non-classical cannabinoids, such as CP 55,940, developed by Pfizer:

OH

OH ; and

CP 55,940

4) aminoalkylindole cannabinoids such as WIN 55,212-2, developed by Sterling-
Winthrop: '

10

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 nausea 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, UK 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. Opiﬁ. Ther. Patents (1998) 8(3): pp. 301-313;
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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
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.
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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 a method for the inhibition of transient lower

esophageal sphincter relaxations (TLESRs), whereby a pharmaceutically and
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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 treatment.

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 treatéd may inter alia be due to aspiration of regurgitated gastric

contents.

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

30 receptor agonist is administered to a subject in need of such treatment.
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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 I’CCBptOI’S.

The wording "cannabinoid receptor agonist" as used herein, includes not only full
cannabinoid réceptor 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
conéentration of endocannabinoids at the cannabinoid receptors, and thus useful fdr thé
inhibition of TLESRs. |

25
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, .,
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.
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1 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-related
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. 153S5-158S.
20 '
In one aspect of the invention, the cannabinoid receptor agonist(s) as used in acqordance
with the present invention, have an effect duration of approximately
4 to 24 hours. The wording “duration” is defined as the time period from the time of onset
to the time when no effect can be measured.
25
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 cannabinoidsl and analogués thereof;
non-classical cannabinoids and analogues thereof; and aminoalkj)lindole cannabinoids and

30 analog\ies thereof, are particularly useful in accordance with the invention.
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10
* 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 (A CPA, commercially available from e.g. Tocris Cookson,
Bristol, U.K.).

20 II) Classical CB receptor agonists:

o A-THC (A9~tetrahydrocannabinol, commercially available from e.g. Sigma-

Aldrich), a compound of the formula

, having the chemical name
25 6,6,9-trimethyl-3-pentyl-6a,7,8,10a-tetrahydro-6H-benzo[c]chromen-1-0l, as well

as the enantiomer (—)—-A9-tetrahydrocannabinol [(-)-A9-THC)]; and
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e 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. Togris Cookson, Bristol, U.K.), and the chemical structure

OH

; and

» (-)-(6S,6aR,9R,10aR)-5,6,6a,7,8,9,10a-octahydro—6-methyl-3-[(R)-1-methy1-4—
15 phenylbutoxyl]-1,9-phenanthridinediol 1-acetate, also known as L-nantradol
(CP 50,556).

IV) Aminoalkylindole CB receptor agonists:
e  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-ylmethyl-3,4~dihydr0—5-oxa-2a-

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



as the enantionmer (-)-A9-tetrahydrocannabinol [(-)-A9-THCO)]; and WO
03/ 043619 PCT/ SE02/ 02108 10
(-)- (R R w® @/ msaret hyl - (1, 1- di net hyl heptyl ) - 1- hydr oxy- 9- ( lnadvseoyneigyl ) -,
6a, 7,10, 1 Ca-tetrahydro-6H di benzo[ b, d] pyran, [11 - hydroxy-As- THC
di met hyl heptyl], also known as HU- 210 (comrercially available frome.gqg.
Tocris Cookson, Bristol, UK ). 5 1Il1) Non-classical CB receptor agonists:
CP 55,940, a compound having the chem cal nane
5- (I, 1- di met ity| LE834R) hpdHthe chemical name (2,3-dichloro-phenyl)-[S-methoxy-?d-meth?/l-

e

hydr oxy- 2- ( 3- hydroxy- propyl ) - cycl.ahexyl ] - phenol (comercially avail ab
f?/om {0 e.g. T%é?“r%‘“%b@&'é%&l,'e%y b'é?@‘%ijl'h]ﬁf)tl,‘a@ﬁ%i.aflﬁéhecﬁ@mléﬁéﬁtmtm@ct ure OH
OH OHand (-)-(6S,6aR 9R, 10GaR)-5,6,6a,7,8,9,1
OGa- oct ahydr o- 6-net hyl - 3-[ (R) - 1- et hyl -4- 15
phenyl but oxyl ] -1, 9- phenant hri di hol 1-acetate, also known as L-nantradol
(CP 50, 556). 1V)$Am noal kyl i ndgl e receptor agonists: WN 55,212-2
(comrercially avail gk €. gx/ggcri s Cookson, Bristol,.UK.), 20
havi ng the chem ca ure 0O NC) and the chem cal nanme
(2- net hyl - 3- nor pho hyl - 3, 4- di hydr o- 5- oxa- 2a-

3

Cl

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

disclosed 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

@]

\ ,
NN ‘ _\_Q‘NHE
‘ O » -

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



aza- acenapht hyl en- 1-yl ) - napht hal en- 1-yl - met hanone; and WO 03/ 043619

PCT/ SE02/ 02108 11 L-768, 242, having the chem cal nane

(2, 3-di chivar @/pb@anyl ) - [ 5- net hoxy-' -net hyl - PCT/SE02/02108
3-(2-norpholin-4-yl-ethyl)-indol-I-yl})2nethanone, and the chem cal
structure CH3 rp N ONCGCH3 ptcqg | C 5 Also useful in further aspects
of the present invention, are cannabinoid receptor agonists disclosed in
WO 01/ 31169; WO 99/ 51560; EP 0860168; WO 97/ 00860; WO 01/ 32169, such as
the conpoudiPAlinesad thanrusiyre 28497, such as the conpound AM 1703; WD 01/
74763; WO 01/ 29007; WO 01/ 28557. Furthery cannabi noid receptor 10

agoni sts which may be useful in accordancg. with the present invention are
conpounds di sclosed in WD 97/ 2907 as” a m des of the formula O
|~ \~~0 NH2 15 conpounds as-d5< WO 1519, such as pyrazol es
of the formula N NH, :

Y

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

s 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
cgnnabinoid receptdr agonists, as well és the cannabinoid receptor agonists disclosed in |
any 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 chnpounds AM 374 (commercially available from e.g. Calbiochem-
20 Novabiochem Corporation) and AM 404 (commercially available from e. g. Tocris

Cookson, Bristol, U.K.).



N/ 0O ON NO J W 03/043619 PCT/ SE02/ 02108 12 quinolines of the
structure O / I \ NON ON H conpounds as disclosed in WO. 98/ 37061; and
WO 00/ 109@vo3/mpcdonore particularly 5 therein the aryl sul gaamsswde 08
P.'O-\OH OF O'0 F Still further ¢dbnpounds which may be useful in
accordance wth the present invention are cannabinoid receptor agonists
disclosed by F. Barth in Exp. Op in. Ther. Patents (1998) 10 8(3): pp.
301-313; and cannabi noi d receptor agonists disclosed by P. Goya & N.
Jagerovic in Exp. Opin. Ther. Patents (000)10(10): pp. 1529-1538. The
above nentioned specific cannabinoid receptor agonists, as well @ the
cannabi noi d receptor agonist@ dpsclosed in any one of shed patent

appl i cati ons~abgovxe, ate reiXs’i ncor t ed L list of
cannabi noi d/r etept of agoni st’s shoul it Y e reédaro as an 15
exhaustive N i NN e scope nveniion,

AM 374 AM 404 -

s The use of pharmaceutically 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; alkali metal salts such as sodium or potassium

salts; or alkaline earth metal salts such as calcium or magnesium 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 presencé 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



Exanpl es of indirect cannabinoid receptor agonists useful in accordance
with the present invention are the conpounds AM 374 (commercially

avai | abl ewlor@msc1g. Cal bi ochem 20 Novabi ochem Cor por at i on)pcGarskoavt 494
(comrercially available frome.g. Toctds Cookson, Bristol, UK ). W

03/ 043619 PCT/ SE02/ 02108 13 OCH OO S'F OGN AM 374 AM 404 5 The use of
phar maceutical ly acceptabl e salts of cannabi noid receptor agonists is also
within the scope of the present invention. Such salts are for exanple salts
formed with mneral acids, such as hydrochloric acid; alkali netal salts
such as scdi ot alianssal ts: or alkaline earth netal salts such as
cal cium or magnesiumsalts. io The use of optical isoners of cannabinoid
receptor agonists are also within the scope of the present invention.

Cannabi noip; tB&EANRE, tﬁ@@iﬁn%Bﬁmhﬁ‘ébé}ﬁoradgoﬁl%ﬁérﬁ?@fﬁfdc@orﬁ@zﬁ&c%ﬁtlﬂﬂq@@5&@6& chiral
compounds, and depending on the presence of asymmetric atons,

cannabi noiigventior epitabty Symnlasddintraphaexractitical fotmmldtonmfaforal adhumesatm‘n

i somers, particularly racemates, or in_ the form of gure i somers such as -
speci fisc eNahTacknREeNtera] %@%@/‘@AB‘M@OWWISEUQWDT@B ¢ ganteppiafedde &ift i cal

formul ati %Eﬁletﬂ%lzincéltﬁé a?r?%f #‘cl)?'l%ulah fs. %%ng?t?e &1% n(?lg%)ceg{or oonrfg@ 1éxrsé are in

accordance
formulated with at least one pharmaceutically and pharmacologically acceptable carrier or

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

10 In the preparation of oral pharmaceutical formulations 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 granules or compressed

into tablets.

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

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,

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

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

25 which contain the active substance(s) mixed with a neutral fat base; (ii) in ihe 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
reconstituted in a suitable solvent just prior to administration.

30



invention suitably fornulated i nto pharmaceutical fornulations for oral
admnistration. 5 Also rectal, parenteral or any other route of

adm ni st rwto @w4s@y be contenplated to the skilled man in tHea/sEoR/0DIi0S
formul ati ons. Thus, the cannabi noid réteptor agonists are formulated with
at | east one pharmaceutically and pharnacol ogi cally acceptable carrier or
adjuvant. The carrier may be in the formof a solid,. sem-solid or liquid
diluent. 10 In the preparation of oral pharnaceutical formulations in
accordance with the jinventiaon,  the cannabinoid receptor agonist(s) to be
f or mul at ed-f4d PrSPAERURNE FOrGhliadminisiipiiondrry Do rfFRIEe Ht Sedefah Ob0lytins ose,

sacchar os rbj . i - e I LN, I
Sacohar 0o Syt EPLBhos I lns DGk rAMARRERY L eFEle Bl B
di si nt egr gbip\datd@eidnsisBREof dushf dicabAMAcABRNASI S HERUASOMBNCMSS iviifgrst ear at e,
cal cium stearate, sodium stearyl fumarate 15 and pol yet hyl ene gl ycol waxes.
The m xt urgdycemlprepylpnoglgsseddipnlyethyteanglyesl. df dasonprsass Bquidipndpardtiabt et s.
Soft gel atine capsul es may be prepared with capsul es containing a m xture
of the5act@WéOH%ﬁ%gw&@ge@ésﬂﬁéW@@g@gemhéacfcm@m ashcarhexgatedpil eelbilpse f at |
or other suitabl,e.vehicle for .20 soft | ati pe, capsul.es. Hard.gel ati ne
chpaul s g RDITeRtRNefetalt Rlayif Bshg b S POl P RRRL R e RS R e e
i ngr edi entj$ 11B4eHn 852 LACHQS@r t§BEFRBADRRed HahRisufthble sOMBRIJ:Rk 1o QL at 0
starch, corn starch, anylopectin, cellulose derivatives or gelatine.
Dosage units for rectal adm nistration nmay be prepared (i) in the form of
suppositorjes, 25 which contain the active substance{)}s%j m xed with a neutral
P

fat base; SCMUPnE fPrpREnteSrAdgHNIAratinn mAY FePEREPARS B APNHPROUMFURPRBAPATS t he
active su@r?\;eﬂﬂ{flg in'f J]Pl%rrérgllaé%ulfircgll)y\ﬁc}c?%t bl‘é%gﬁgrﬂmrﬁesta%:oilujtioﬁﬁ rrn?{gl]éis? 88 ; tlai’n or ‘ot her

. 1
sui tabl’e vehic or g I'ne"rec capsul'es; rmof a

ready- madetaBilizin} i@ RRARNtsUnd(dr Bhffeiind Merdi@nts Ald 22e Bisyerd¥b& (R0 BMEISses in the
formulation to be reconstituted in a suitable solvent just prior to
adm ni st r &binoef ang®ules 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.



WO 03/043619 PCT/ SE02/ 02108 15 Liquid preparations for oral adm nistration
may be prepared in the formof solutions, syrups or suspensions containing
t he acti veocompsuand and the renai nder of the fornul ati on rOOSEH0ZN2108 Of
sugar or sugar al cohols, and a m xtur#& of ethanol, water, glycerol,

propyl ene glycol and pol yethyl ene glycol. If desired, such liquid
preparations 5 may contain colouring agents, flavouring agents, saccharine
and carboxynethyl cellul ose or other thickening agent. Liquid preparations

for oral dninistra&iqn may al so be prepared in the formof a dry powder
to be re03¥%¥$¥@¥§@U¥ﬂQﬂ a suitable solvent prior to use. Solutions for
parenteral adm nistration may be prepared as a solution of a conpound of
the io invention n a pharmceutical ept abl e sol vent. These sol utions
may al so ésg'rletegﬁ”ﬁfo'sfoé}ﬁ’?oq“fz ‘Tﬁcd‘wfr‘fé?’élffimand/ or buffering ingredients and
are di spernsag lLabklod ke B$ 85bdth gbitRrs, trainel @f statPRW BS/16V slMigdhrs use! ut i ons
for parenteral adm nistration my al so be prepared as a dry preparation to

be reconsteapseto-oliinlesephsgpsteibics ardiovner ansithe Apgy aipelbesed/topetyee use. . 15

In one as L of. th resent .invention, the cannabi noid receptor agoni st
may be ad%?%&§%%¥é E%%%n %%mFﬁF8§aaa@F§; depending on the severity of the
patient's condition. A typical daily dose of the cannabinoid receptor
agonist is within the range of fromO0.1-500 ng (including 0.1 and 500 ng),
such as 0.pkonlint MaflPembit this will depend on various factors such as the
route of adm nistration, the age and wei ght of the patient as well 20 as
of severi tlyboéf, afte fpstingeiot approxindialy dhh WD DS/ DB 1T vRET SEORII0DE08 16

Bi ol OgliO Calslegye%igéa}wlé) stgr%glej\/e(geggle%\%,-A&?a@e?léggt% Egsririaﬁa i§ "’%}o’&ﬁﬁedﬂ %Is.lg the
esophagostomy to measure gastric, lower esophageal sphincter (LES) and esophageal
pressures. The assembly is perfused with water using a low-compliance manometric
peffusion 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 obtéined, 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 lJumen 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. 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.

25
TLESRs is defined as a decrease in lower esophageal sphincter pressure (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

30 2mmHg, and the duration of the complete relaxation lohger than 1 s.



Adul t Labrador retrievers of both genders, trained to stand in a Pavl ov
sling, are used. 5 Micosa-to-skin esophagostom es are forned and the dogs
are al | owa @3m4s@gover conpletely before any experi nments PITSEIONELOS
Motility nmeasurenent In brief, after fasting for approximately 17 h with
free supply of water, a multilunmen 10 sl eeve/sidehol e assenbly (Dentsl eeve,
Adel ai de, South Australia) is introduced through the esophagostony to
nmeasure gastric, |ower esophageal sphincter (LES) and esophageal

pressures. ERfEMBEESnDIy is perfused with water using a | ow conpliance
manonetric perfusion punp (Dentsleeve, Adelaide, South Australia). An
air-perfused tube is passed in the oral direction to neasure swall ows, and
an ant i monExameletlr ode nmonitored pH, 3 cm 15 above the LES. All S|gnals are
anplified and acquired on a personal conputer at 10 Ft V%en a baseline

measurenent, free fro stln phase ivity has
been obt ai h@ﬁ ammogg\g%éﬁﬁ CYYE Rg’élcg w&ﬂ@@ 2@%&?}6& ,r%m G’Fﬁlﬁ g%gPéd

i ntravenousBystéll UVK.), wid- t8stéd bKBhult 'Ea@raﬁ@rﬁ%lrf‘&%ﬁé%f'ﬂoth-rcféﬂdéps it ?JcBﬁ{an&e VYith
administration, a nutrient meal (10% 20 peptone, 5% [* gl ucose, 5%
Intral|p|dﬁwﬁHHQK@W1¢§CmMKM§@MG|nto the stomach through the central |unen
of the assenbly at 100 mM/mn to a final volunme of 30 m/kg. Inmediately-
following the nmeal, air is insufflated at 40 m/mn. The experinental time
from st ar t Inibitiowibf the ALmbed ofSTIEBROw e el@iated With Asgafd loahé BRe becdd %1 The
procedure has(ﬁeen validated as a reliable means of triggering TLESRs. 25
TLESRs is BRHIohEtPesdneatsdor pachalogi #nd thoessuliseipishgedan Taplsilmelasy wereessur e

(W th refergnor intragastric pressure) at a rate of >1 nmrHg/s. The

rel axation shou?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 difff&ﬁgfe between the LES and the stomach should be | ess than

COMPOUND A DOSE [mg/kg ] % INHIBITION + SEM (N)
20+18 (4)

WIN 55,212- 2 0.003
70+10 (4)

WIN 55,212-2 0.01
82+1 (4)

WIN 55,212-2 0.03

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



30 2 mmHg, and the duration of the conplete relaxation longer than 1 s. WO
03/ 043619 PCT/ SE02/ 02108 17 EXAMPLES Exanple 1 The am noal kyl i ndol e
cannabi nowd 0louBd®, 212- 2, purchased from Tocri s Cookson 5 K@rseeo2108 U. K. )
was tested on Adult Labrador retrievae$s of both genders in accordance wt
t he test nodel described above. Inhibition of the nunber of TLESRs was
calculated with regard to the five preceding control experinments for each
dog, and the results as set out in Table 1 below were io achieved. Table 1
COVPOUND BaShpler®y/ kg ] % I NHI BI TION + SEM (N)  WN 55,212-2 0.003 2018(4)

estod. . GBRESIRUA ASel Fap o L o ey By Ot v AT T 508 18

Exanpl e 2 M&%dﬁ%@@&'nké(dcbfﬁiﬁé B e PRRBINEIEs ke Bc@arg/mmynmmlmd at
Ast raZeneca R&D Mbl ndal, Sweden, "accor di ng to the pr ocedure described in
a

Bi oorg. & (M45); Chie6 Na.got pp. 20689653 , v tested anis. Exemply h 2boves3- 2268, and
tested as in Exanple 1 above.
5

h

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 [umol/kg] % INHIBITION+SEM (N)
1L-768,242
0.3 8+321(4H)
1-768,242
1 44 +6 (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



S Inhibition of the nunmber of TLESRs was cal culated with regard to the five
preceding control experinents for each dog, and the results as set out in
Tabl e 2 bwlooos/oasgie achi eved. io Table 2 COVPOUND DOSE [ prad1/s&pp/o2408

| NHI Bl TI ONSEM (N) L-768,242 0.3 8+21144) L-768,242 1 44+6 (5) L-768,242
5 63+5 (4) L-768,242 7 76 12(3) N= nunber of dogs tested.; SEM=Standard
Error of Mean WO 03/043619 PCT/ SE02/ 02108 19 Exanple 3 The pyrazole
SR141716A (CB 1 antagoni st) was synthesized at AstraZeneca R&D Mol ndal,
Sweden, acEomghileg to the procedure described in .1. Chem Soc., Chem
Commun. (1995); No. 15, pp 1549-1560, and tested as in Exanple 1 above. 5
Stinmulati e saf | G : i the five
pr ecedi ngoﬂg tr%%%gegperilggn(t%ﬂi%??gg\g%ﬁ \g%gs?H%%%Eﬁ]éé{‘%%ggg%gﬁggngt out in
Tabl e 3 beMolndak Seeden, according 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 [umolkg] | % STIMULATION+SEM (N)

SR141716A : 0.22 43£16 (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 i'nhibition 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.



achieved. io Table 3 COVPOUND DOSE [ pnolf kg] % STI MULATI O\+SEM (N)
SR141716A 0.22 4316 (6) N= nunber of dogs tested.; SEM=Standard Error of
Mean The wesasiss1pn t he exanpl e 3 above, indicate a tonic rarSBOROYI0®T
endocannabi noi ds nedi ati ng suppressi2an 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 treatnment of GERD. The
results shown in the Exanples 1-3 above, indicate that cannabi noid receptor
agoni sts re useful for the inhibition of TLESRs, and thus for the

t r eat ment IEFRD. 20 25 WO 03/ 043619 PCT/ SE02/ 02108 20 Cains 1. Use of
a cannabi noi d receptor agonist, or a pharnaceutically acceptable salt or an
optical isoner thereof, for the manufacture of a nedicanment for the

inhibition of, Hdl@RAThffbilMRceSOPRARUR A aSIBIRELEicAlS aRX Sk dbANS{ FLESRS) -
2. Use of a cannabinoid receptor agonist, or ‘a pharmacedtically acceptable
salt or an optiopdtaliisomenhdrbef fofthe manufhdterendnuhaticantent ffr the mmihicaneht f or
the treatment of gastroesophageal reflux disease (GERD). 10 3. Use of a
cannabisnoi d r ecéBPYFNdgYAT FOPhafcaksphsicrad eatican(ThESRksdept abl e salt or an

2. Use of a cannabinoid receptor agonist, or a pharmaceutically acceptable salt or an
optical isomer thereof, for the manufacture of a medicament for the treatment of
gastroesophageal reflux disease (GERD).

10

3. Use of a cannabinoid receptor agonist, or a pharmaceutically acceptable salt or an

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

reflux.

15 4. Use of a cannabinoid receptor agonist, 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 according to claim 4, wherein the regurgitation to be treated or prevented is

20 regurgitation in infants.

6. Use of a cannabinoid receptor agonist, or a pharmaceutically acceptable salt or an
optical isomer thereof, for the manufacture of a medicament for the treatment of,
or prevention of, lung disease.

25
7. Use according to claim 6, wherein the lung disease is due to aspiration of

regurgitated gastric contents.



optical isomer thereof, for the manufacture of a nedicanment for the
prevention of reflux. 1s 4. Use of a cannabinoid receptor agonist, or a
phar maceuwicc@aliosysiaccept abl e salt or an optical isoner theawE2howst he
manuf acture of a nedi canent for the teeatnent of, or prevention of,
regurgitation. 5. Use according to claim4, wherein the regurgitation to be
treated or prevented is 20 regurgitation in infants. 6. Use of a

cannabi noi d receptor agonist, or a pharmaceutically acceptable salt or an

optical isonmer thereof, for the manufacture of a nmedicament for the
t reat ment o;n,%' oﬂsep? eRnAYRCgTeCcapins gSeRisle isephasmageutically acceRiARIF St PoAc| ai m

Cont ont 5. o 03] H9ATECBET eeBs oS AREAR oRmBhouh B Rk AHE RIRK, ¢,

agoni st, or a phgripgaeeutically acceptable salt or an optical isoner
thereof, for the manufacture of a nmedi canent for managing failure to
thrive. 5 '9. Use according to claim8, wherein the failure to thrive is
due to excessive |oss of ingested nutrient. 10. Use of a cannabi noid
recept ot agont st UScotccardimhioraBL, ivdigraiy thedaibige smihaive ag guede eapessiypiqse af

i soner thereof, ; ufacture of a nedicanent for the treatnent of,
io or preventi onl-tng%s,t%;@}tﬂ?nﬁl;l 11. Use according to claim 10, wherein the

asthma is reflux-rel ated ast hma.
10. Use of a cannabinoid receptor agonist, or a pharmaceutically acceptable salt or an
optical isomer thereof, for the manufacture of a medicament for the treatment of,

10 ' or prevention of, asthma.
11. Use according to claim 10, wherein the asthma is reflux-related asthma.

12. Use of a cannabinoid receptor agonist, or a pharmaceutically acceptable salt or an
15 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 claims 1-12, wherein the cannabinoid receptor

agonist is a CB1 receptor selective cannabinoid receptor agonist.

14, Use according to any one of claims 1-12, wherein the cannabinoid receptor

agonist is a CB2 receptor selective cannabinoid receptor agonist,

15. Use according to any one of the preceding claims, wherein the cannabinoid

25 ~ receptor agonist is an eicosanoid.

16. Use according to any one of claims 1-14, wherein the cannabinoid receptor

agonist is a classical cannabinoid.



12. Use of a cannabi noid receptor agonist, or a pharmaceutically acceptable
salt or an 15 optical isoner thereof, for the manufacture of a nedi canent
for the tweaismastioof, or prevention of, chronic |aryngitirCT/SE®2/0tioe
according to any one of clainms 1-12, %herein the cannabi noid receptor
agonist is a CB 1 receptor selective cannabinoid receptor agonist. 20 14.
Use according to any one of clains 1-12, wherein the cannabi noid receptor
agonist is a CB2 receptor selective cannabi noid receptor agonist. 15. Use
accordi ng to hhydlse acfording tperecent ofglamailnil, whiesiethe cehmabtamidedobptor d 25
receptor agonist is .%n ei cos noiag. 16,. Use according to any one of clains
1- 14, wherein t hESTEHAABIRBICESTER éﬁ?%bmoécgoni st is a classical cannabinoid.
WO 03/043619 PCT/ SE02/ 02108 22 17. Use according to any one of clains

1- 14, wherein the cannabinoid receptor agonist is a non-classical
cannabi noi d. 18. Usseccosdioe @ ary ons cfrtjaiond- 8 whkmimthe canabjnovheceptor t he
cannabi r510i d recept or. i5 agr}qni kap/hsdogn am E.oaldkyl i ndol e cannabi noid. 19. Use
according to cl ai mf&%,swh SOR Y HRAIC A RHABP A B % receptor agonist is selected
from Anandam de; Arachi donyl -2'-chl oroet hyl am de (ACEA); and Arachi donyl
cycl opropyl am de_(ACPA). 10 20. Use according to claim 16, wherein the
cannabi noi d rEteptorcREbng & clpign 1Agvhestip dtpyehnpdineid beasoior @AGRTHC)cleated

11- hydroxy- z\ s- THG I\ IELOM e A-¥dhidonyl-2’-chloroethylamide (ACEA); and Arachidonyl
cyclopropylamide (ACPA). |
10 |
20. Use according to claim 16, wherein the cannabinoid receptor agonist is
A’-tetrahydrocannabinol (A*-THC); orl1 -hydroxy-AS~THC-dimethylheptyl
(HU-210).

15 21. Use according to claim 17, wherein the cannabinoid receptof agonist is CP,55940:

oH

or L-nantradol (CP 50,556): (-)-(6S,6aR,9R,10aR)-5,6,6a,7,8,9,10a-octahydro-6-
methyl-3-[(R)-1-methyl-4-phenylbutoxyl]-1,9-phehanthridinediol l-acetate

22. Use according to claim 18, wherein the cannabinoid receptor agonist is

WIN 55,212-2:




( HU-210). 15 21. Use according to claim 17, wherein the cannabi noid
receptor agonist is CP,55940: OH OH OH or L-nantradol (CP 50, 556):

(-)-(6S, 6w BR43d10aR) -5, 6, 6a, 7, 8,9, 10a-oct ahydro-6- PCT/SE02/02108

net hyl - 3-[ (R) - 1- met hyl - 4- phenyl but oxy?J - 1, 9- phenant hri di nedi ol 1-acetate 20
22. Use according to claim 18, wherein the cannabi noid receptor agonist is
W N 55,212-2: O N C) WO 03/043619 PCT/ SE02/ 02108 23 or L-768,242: CH3 |
ON NCH3 OC C 23. Use according to any one of clainms 1-22 wherein the
daily dose of ther[s/e8amnabi noid receptor agonist is wthin the range of
fromO0.1-500 ng. 24. A nethod for the inhibition of transient |ower

esophageal sphincter rel axations o
5 ,
1Swil
N~ “CH,
0
cl
o]

23. Use according to any one of claims 1-22 wherein the daily dose of the

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

24. A method for the inhibition of transient lower esophageal sphincter relaxations
(TLESRs), whereby a pharmaceuticall.y and pharmacologically effective amount
of a cannabinoid receptor agonist, or a pharmaceutically acceptable salt or an

10 optical isomer thereof, is administered to a subject in need of such inhibition.

25. A method for the treatment of gastroesophageal reflux disease (GERD), whereby
a pharmaceutically and pharmacologically effective amount of a cannabinoid
receptor agonist, or a pharmaceutically acceptable salt or an optical isomer

15 thereof, is administered to a subjéct in need of such treatment.

26. A method for the prevention of reflux, whereby a pharmaceutically and
pharmacologically effective amount of a cannabinoid receptor agonist, or a
pharmaceutically acceptable salt or an optical isomer thereof, is administered to a |

20 subject in need of such prevention.

27. A method for the treatment of, or prevention of, regurgitation, whereby a
pharmaceutically and pharmacologically effective amount of a cannabinoid
receptor agonist, or a pharmaceutically acceptable salt or an optical isomer thereof,

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



(TLESRs), whereby a pharmaceutically and pharmacol ogically effective anount
of a cannabi noi d receptor agonist, or a pharnaceutically acceptable salt or
an 10 opt woais/usamer thereof, is admnistered to a subjectrdmsEiesziosf such
inhibition. 25. A nethod for the treathent of gastroesophageal refl ux

di sease (GERD), whereby a pharmaceutically and pharmacol ogically effective
anount of a cannabinoid receptor agonist, or a pharnaceutically acceptable
salt or an opti caI i sonmer 15 thereof is adm nistered to a subject in need
of such treat hod revention.of reflux, ereby a

phar maceut i ca @Odﬁﬁ 56?8 ‘(}'h PiRRG TogRIENAIOMIC BFrdieatinabi noi d
recept or agonl S rev%ﬁt fhs ﬁ??{g@@&?ﬁllﬁf}aln y acceptable salt or an optical

i soner thereof, |s ad 20 subject in need of such
prevention. 27. A net hod for the treatment of, or prevention of,
regurgitation, whereby a pharmaceutically and phar macol ogi cal ly effective
amount of a d&nAabithal for theeprepintion agonitsriment ob Iyptgadisrase wherdlylay accept abl e

salt or an optical isomer_ ther of i,.s administered t subj ect in need
of such’ treat mePHArBACSIHEIBNTT 03@3:’/@%@ CW@E@?P@%& g’@aldzs A
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or treatnment ofjsaisigsteicdea s ubjetran abyd @fsﬁcmbadtﬁﬁﬁmtpr@@hhun and t
phar macol ogi cal |y effective anpunt of a cannabinoid receptor agonist, or a

pharmaceutically accept abl e salt or an optical isoner thereof, is
adm ni stered
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of 10 regurgitated gastric contents.

31. A method for managing failure to thrive, whereby a pharmaceutically and
pharmacologically effective amount of a cannabinoid receptor agonist, or a
pharmaceutically acceptable salt or an optical isomer thereof, is administered to a

15 subject in need of such management.

32. A method according to claim 31, wherein the failure to thrive is due to excessive

loss of ingested nutrient.

20 33. A method for the treatment of, or prevention of, asthma, whereby a
pharmaceutically and pharmacologically effective amount of a cannabinoid
receptor agonist, or a pharmaceutically acceptable salt or an optical isomer thereof,

is administered to a subject in need of such treatment or prevention.
25 34. A method according to claim 33, wherein the asthma is reflux-related asthma.

35. A method for the treatment of, or prevention of, chronic laryngitis, whereby a
pharmaceutically and pharmacologically effective amount of a cannabinoid
receptor agonist, or a pharmaceutically acceptable salt or an optical isomer thereof,

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



10 regurgitated gastric contents. 31. A nethod for managing failure to
thrive, whereby a pharmaceutically and pharnacologically effective anpunt
of a cannwlo i3a48b19 ecept or agoni st, or a pharnmaceuti cal | y raussorable sal t
or an optical isonmer thereof, is admmstered to a 15 subject in need of
such managenent. 32. A nethod according to claim31, wherein the failure to
thrive is due to excessive |oss of ingested nutrient. 20 33. A nethod for
the treatnment of, or prevention of, asthma, whereby a pharnmaceutically and
phar macol ogi cal |y effective anount of a cannabinoid receptor agonist, or a
pharmaceutically acceptable salt or an opti cal isomer thereof, is

adm ni stered a subject i.n need of u nt .or ve nti 0 25 34. A
net hod accor d3t 60@ IP%tH?:# gﬁcmégg t%’é(roé'leﬁ ‘fﬁ&rﬁ‘ eLein Ehlelc{ﬁﬁy 8¥ea‘?f3he ast hna.
35. A nethod fogthhs qggeﬁgggtacglfu t i19%yifdE Eﬁ@'?é hrPpi g, | aryngitis,
whereby a phar rre?ceu??cal alr rYBl.COrFOQI cd?i’gl(el%f?rfo gct@@éﬁ%munt of a
cannabi noid receptor agonl st or a pharnmaceut i cal |y acceptable salt or an
optical isomer thereof, 30 is adm nistered to a subject in need of such
treatment or prevention. WO 03/043619 PCT/ SE02/ 02108 25 36. A nethod

according to any one of clainms 24-35 wherein the daily dose of the
cannabi noi d receptor agonist is within the range of fromO0.1-500 ng. 5 10
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