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same level of alleviation of conditions associated with pain and their associated
symptoms as higher doses of solely administered NSAIDS by using lower doses of

NSAIDS in combination with the VR-1 receptor antagonists and thereby lowering the
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and obesity-related diseases; as anti-spasmodics, e.g. for the treatment of spasm of
the gastrointestinal tract or uterus; for the therapy of septic shock, e.g. as anti-
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Synergistic combinations of a VR-1 antagonist and an NSAID described by the
invention are particularly useful as analgesics for treating or preventing pain. They
may be used to improve the condition of a host, typically of a human being, suffering
from pain. They may be employed to alleviate pain in a host. Thus, the combinations
of the invention may be used as an analgesic to treat acute pain such as
musculoskeletal pain, post operative pain and surgical pain, chronic pain such as
chronic inflammatory pain (e. g. rheumatoid arthritis (RA} and osteoarthritis {OA),
neuropathic pain (e. g. post herpetic neuralgia (PHN), trigeminal neuralgia,
neuropathies associated with diabetes and sympathetically maintained pain) and
pain associated with cancer and fibromyalgia. The combinations of the invention may
also be used in the treatment or prevention of migraine and/or pain associated with
migraine, tension headache and cluster headaches and pain associated with
Functional Bowel Disorders (e. g. Irritable Bowel Syndrome), non cardiac¢ chest pain
and non ulcer dyspepsia. Synergistic combinations of a VR-1 antagonist and an
NSAID, such as a COX-2 inhibitor, may also have particular use in the treatment of
Ul and diseases involving inflammation, for example inflammatory airways disorders

and gastro-oestophageal reflux disease.

Suitable physiologically acceptable salts according to the invention include acid

addition salfs formed with inorganic acids such as hydrochlorides, hydrobromides,



R3 i s hydrogen, hal ogen, Cl-C6al kyl, C2-C6al kenyl, C2-C6al kynyl,
hydr oxy, hydroxysubstituted C -C6al kyl, Cl1-C6al koxy, C3-C6cycl oal kyl,

cyano, - Cyw@idbofbenyl, (C3- Coeycloal kyl) Gi - Geal koxy, pct/ep2008/059296
( Cl1- Coal koxycar bonyl am no) C1- C6al koxy or

(G Ceal kyl carbon | am no) G - Coal kox?/; R4 is ?% esterified
hydroxy, ~ etMoepliat Se?j‘drﬁy' 85@?,5‘”%1}’1’{"‘?18,93(”@30'@%@%%@ iRiEptes MARHES 0 HI |
or a groupum@rdidy, suddiretdoRba swheetsRae is 01- Céal kyl or

hal ogen- substituted Cl-C6al kyl, or a group where Rab is benzyl or

phenyl ethyl; R5 is hydrogen or hydroxy; and mis 1 or 2, WO
20091010529ahle HRAI0QS FBPROE/FO1) antagonists include, but are not limited to, the

examples and generic descriptions found in the following publications, hereby
incorporated by reference in their entirety; co-pending GB Patent Applications GB
0303464.2, GB 0306291.7, GB 0305290.8, GB 0305165.3, GB (0305426.9, GB
0305285.9, GB 0305163.8 and GB 0316554.5; US 20030158188; US 20030158198;
US 20040157845; US 20040157849; US 20040209884; US 20050000841; US
20050080095; US 20050085512; WO 02008221; WO 02030956; WO 02072536; WO
02076946; WO 02090326; WO 03006019; WO 03014064; WO 03022809; WO
03029199; WO 03049702; WO03053945; WO03055484; WO03055484; WO
03055848; WO 03062209; WO 03066595; WO 03068749; WO 03070247, WO
03074520; WO 03080578; WO 03093236; WO 03095420; WO 03097586; WO
03097670; WO 030989284; WC 04002983; WO 04007459; WO 04007495; WO
04011441; WO 04014871; WO 04024710; WO 04028440; WO 04029031; WO
04029044; WO 04033435; WO 04035533; WO 04035549; WO 04046133; WO
04052845; WO 04052846; WO 04054582; WO 04055003; WO 04055004; WO
04056774; WO 04068754; WO 04072020; WO 04072069; WO 04074290; WO
04078101; WO 04078744; WO 04078749, WO 04089877, WO 04089881; WO
04096784, WO 04099177, WO 04100865; WO 04103281, WO 04108133; WO
04110986; WO 04111009; WO 05003084; WO 05004866; WO 05007646; WO
05007648; WO 05007652, WO 05009977, WO 05009980; WO 05009982; WO
05009987; WO 05009988; WO 05012287; WO 05014580; WO 05016915; WO
05016922; WO 05030753; WO 05030766; WO 05032493; WO 05033105; WO
05035471; WO 05028445; WO 05033105; US 2005080095; WO 05040121; WO
05051390; US 20050277643; US-7015233; WO 06031852, WO 06033620; WO
06033620; WO 06038041; WO 06047279; WO 06038041; WO 06038871; WO
06038871; WO 06042289, WO 06044527, WO 06047492; WO 06045498; US-
7037927; US 20060100460; US 20060100245; US 20060111337; WO 2006058338;
WO 2006062981; US 20060128689; WO 2006063178; US 20060128704; US
20060128755; US 20060135505; US 20060128704, WO 2006065872; WO
2006065646; US 7067553(B2); WO 2006068593; WO 2006068592; WO
2006068618; US 7071335; US 20060148814(A1); WO 2006071538; WO
2006072736; WO 2006076646(A2);, WO 2006078907(A1); WO 2006078992(A2);
WO 2006081388(A2); WO 2006080821; US 2008089311(A1); US 2006183745; WO
2006093832(A2); US 20060194805(A1); US 2006205773 (A1), WO



in free formor in salt form and, where possible, in acid addition
salt form as a vanilloid antagonist. Preferred conpounds are

referred twoaswhxaepl es 1 to 28 and Exanples 29.1 to 29¢P4r2008/059296
particularly Exanple 29.31. Further sui tabl e vanilloid receptor
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for their preparation and doses for their adm nistration. Suitable
NSAI DS for use according to the invention include : naproxen,
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pi roxi cam (l\lmarltisld@(};,wftlté‘rmsmiasamommmdmahfmnm(I}j oxapr02| n, i buprofen
and COX-2 sel ective inhibitinggonmpounds (herein referred to as
"COX-2 inhibitors"). It will be appreciated that the present
invention relates to the uf Rsynergi stic conbination of an
conmpound having vanilloid re eptjor ,VS-1 antagoni st known in the art
particularly in conjuncti oR’ N efhy conpound havi ng COX-2 inhibitor
activity known in the art. A variety of COX-2 inhibitors have been
descri bed VifeRe art, for exarrpl e those mentioned in the foll ow ng

pat ent appRi sratRAa6ge theﬁ«ld%ma )59N§A%@F83§¥5% &P~ K88H3)-NR-

EP- 846689 EE) ﬁﬁz’?"k 55%5?3) QH%%EI- -NHESX-N =C(R")-, -NH-X-NH-CH,-, -N=Z-NH-
, "N=Z-NH-CHj-, -N=Z-NH-C(O}- and -N=Z-N=C(R™}-, wherein X is C(0), C(S) or
C(0)-C(O); Zis N or CR™, R%is Cs-Caalkyl; R” and R® are each independently
hydrogen, C-Caalkyl, Cs-Cscycloalkyl or form together with the adjacent atoms a 5 or

6 membered heterocydlic ring; R and R together are C4-Cqalkylene; R is
hydrogen; Cs-Caalkyl; Cs-Cyalkyl substituted by C(O)OC4-Calkyl; or phenyl
substituted by C-Cyalkyl; R™ is hydrogen, NH; C4-Calkyl; or phenyl substituted by
Ci-Caalkyl; R™ is hydrogen, halogen, NH, or C-Calkoxy; R™ is hydrogen, hydroxy,
halogen, NH;, Ci-C,alkyl or C4-Cqalkoxy; and R™ is hydrogen, halogen, C;-Caalkyl,
C+-Caalkoxy or SCH,C({O)OC(CHj3)s;

R?is hydrogen; OH; CN; C1-Csalkyl; phenyl; or C{O)OC;-Calkyi;

R*is hydrogen; halogen; NH3;, CN; C+-Cealkyl; C4-Cealkyl substituted by OH; phenyl;
phenyl substituted by OH, halogen, Cs-Cealkyl, Cs-Cghaloalkyl or C4-Cgalkoxy; benzyl;
benzoyl substituted by OH; or C(O)OC+-Cealkyl; 5 or 6 membered aromatic or
aliphatic heterocyclic ring;

R® is hydrogen; OH; NHy; halogen; C;-Cealkyl; Ci-Cealkyl substituted by halobenzyl;
Ca-Cecycloalkyl; phenyl; pyridinyl; NHC-Cyalkyl; or N=CHN(Cs-Caalkyl),;



GB2319772 (GB2320715 JP08157361 US5510368 US5681842 U85686460
US5776967 US5783597 U55824699 US5830911 US5859036 US5869524W94/ 13635
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with the proviso that compounds of formula | are not pyrido[3,2-d]pyrimidine-
2,4{1H,3H)-dione and 6-chloro-2-methyl-4-oxo-pyrido[3,2-d]pyrimidine;

in free base or acid addition salt form. Preferred compounds are referred to as
Examples 1, 2, 1.1-1.5, 2.1-2.16 and 3.1-3.6, particularly Example 2.

Further exemplary VR1 antagonists include those compounds generically and
specifically disclosed in International Patent Application Publication Number
WO2005120510, which discloses compounds of formula (H):

wherein

R4 is Cy-Cealkyl, (Cq-Cgalkyl)Cq-Csalkyl, di-(C4-Cealkyl)Cy-Csalkyl, Cs-Ceeycloalkyl,
(C4-Csalkylamino or di-(C1-Cealkyl)aming;

each Ry, independently, is halogen, C4-Csalkyl, halogen-substituted C4-Cgalkyl,
hydroxyC4-Cealkyl, cyano or a group —C(=0)-Rza, where Ry, is Cy-Cealkyl;

Rz is hydrogen, halogen, C,-Cealkyl, C»-Csalkenyl, C,-Cealkynyl, hydroxy, hydroxy-
substituted C4-Cgalkyl, C4-Cgalkoxy, Cs-Cscycioalkyl, cyano, -C(=Q)H, phenyl, (Cs-
Cecycloalkyl)C4-Cgalkoxy, (C4-Cealkoxycarbonylamino)Cq-Cealkoxy or (Cs-
Cealkylcarbonylamino)Cs-Cealkoxy;

R4 is hydroxy, esterified hydroxy, etherified hydroxy, amino, {C,-Cgalkyl)amino, a

group
@]
Ho
—N—C—R,,
or g group ,
0
Ho
—N—C—OR

where Rs, is C4-Csalkyl or halogen-substituted C4-Csalkyl, or a group
H )
—N—£CH50—R,,
where Ry is benzyl or phenylethyl;
Rs is hydrogen or hydroxy; and
mis1or2,



to W94/ 20480W94/ 26731W95/ 00501W952/ 1817 W96/ 03385 W96/ 03387
W96/ 06840 WD96/ 09293 W96/ 09304 W96/ 13483 W96/ 16934 W96/ 19462
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in free form or in salt form, and, where possible, in acid addition salt form, as a
vanilloid antagonist. Preferred compounds are referred {0 as Examples 1 to 28 and
Examples 29.1 to 28.54, particularly Example 29.31.

Further suifable vanilloid receptor (VR-1) antagonists are (2R)-4- (3-chloropyridin-2-
y)-2-methyl-N- [4-trifluoromethyl) phenyl] piperazine-1-carboxamide (Example 20,
WO 02/08221) and N- (2-Bromophenyl}-N"- [ ( (R)-1- (5-triflucromethyl-2-pyridyl)
pyrrolidin-3- y)] urea (Example 1, WO 03/022809).

In a preferred aspect of the invention there is provided a synergistic combination of a
compound selected from 7-tert.-Butyl-8-(4-chioropheny!)-2-thioxo-2,3-dihydro-1H-
pyrido[2,3-d]pyrimidin-4-one and 4-(7-Hydroxy-2-isopropyl-4-oxo-4H-quinazolin-3-yl)-
benzonitrile, or a pharmaceutically acceptable salt or solvate thereof, and an NSAID,
stich as a COX-2 inhibitor, or a pharmaceutical acceptable derivative thereof.

The above-mentioned patent applications describe in retation to the vanilloid VR-1
antagonists they disclose both suitable methods for their preparation and doses for
their administration.

Suitable NSAIDS for use according to the invention include : naproxen, fenbufen,
fenoprofen, flurbiprofen, ketoprofen, dexketoprofen, tiaprofenic acid, azapropazone,
diclofenac, aceclofenag, diflunisal, indomethacin, ketorolac, mefenamic acid,
nabumeione,phenylbutazone, piroxicam, sulindac, tenoxicam, tolfenamic acid,
oxaprozin, ibuprofen and COX-2 selective inhibiting compounds (herein referred to
as "COX-2 inhibitors").

{t will be appreciated that the present invention relates to the use of a synergistic
combination of any compound having vanilioid receptor VR-1 antagonist known in the
art particularly in conjunction with any compound having COX-2 inhibitor activity
known in the art.

A variety of COX-2 inhibitors have been described in the art, for example those
mentioned in the following patent applications:

AU9719132 CA2164559 CA2180624 EP-799823 EP-846689

EP-863134 FR2751966 GB2283745 GB2319772 GB2320715

JP08157361 US5510368 US5681842 US5686460 US5776967

US5783597 US5824699 US5830911 US5859036 US5869524W004/13635



W96/ 26921 W96/ 31509 W96/ 36617 W96/ 36623 W96/ 37467

W96/ 37469W96/ 38418 W96/ 38442WD96/ 40143 W97/ 03953 W97/ 09977

W97/ 1375w §B8dhH 1032667 WO7/ 14691 W97116435 PCT/EP2008/059296
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W084/20480W094/267 31W095/00501W0952/1817

W096/03385 W096/03387 W096/06840 W086/09293 W096/09304 W(096/13483
W086/16934 W096/19462 W096/19463 W086/19469W096/21667 W096/23786
W096/24584 W096/24585 W096/25405 W006/26921 W096/31509 W096/36617
W096/36623 W096/37467

W096/37469W006/38418 W096/38442W086/40143 WO97/03953

W097/09977 WO097/13755 W097/13767 W097/14691 W(097/16435

W097/25045 W097/25046 W097/25047 W097/25048 W(097/27181 W097/28120
WO097/28121 W097/30030 W097/34882 W097/36863

W097/37984 W097/38986 W097/40012 W097/46524 W(097/46532
W098/03484 W098/04527 W(098/06708 W098/06715 W098/07425 W(098/11080
W098/15528 W098/21195 W098/22442 W098/28292

W098/29382 W098/41511 W098/41516 WO0S8/43966 W098/45294

W098/46594 W098/46611 W088/47830 W098/51667 W098/57924
W099/01455 W099/05104 W099/10331 W099/10332 W099/1 1605
W099/12930 W099/14194 W099/14195 W099/14205 W099/15505

ZA9704806 ZA8802828 all incorporated herein by reference as if set forth fully
herein. The above applications also describe, in relation to the COX-2 inhibitors they
disclose, both suitable methods for their preparation and doses for their
administration.

Suitable COX-2 inhibitors for use according to the invention include : 2-[(2-chloro-6-
fluorophenyljaminol-5-methylphenyt (lumiracoxib), 2- (4-ethoxy-phenyl}-3- (4-
methanesulfonyl-phenyl)-pyrazolo [1, 5-b] pyridazine, CDC-501, celecoxib, COX-
189,4- (2-ox0-3-phenyl-2, 3-dihydrooxazol-4-yl} benzenesulfonamide,CS-179, CS-
502,D-1367, darbufelone, DFP, DRF-4367, etodolac,fiosulide, JTE-522 (4- (4-
cyclohexyl-2-methyl-5-oxazolyl)-2-fluorobenzenesulfonamide), L-745337, L- 768277,
L-776967, |L-783003, L-791456, L-804600, meloxicam, MKG63 (etoricoxib),
nimesulide, NS-398, parecoxib,1-Methylsulfonyl-4- (1, 1-dimethyl-4- (4- fluorophenyl)
cyclopenta-2, 4-dien-3-yl) benzene,4- (1, 5-Dihydro-6-fluoro-7-methoxy-3-
(trifftuoromethyl)- (2)-benzothiopyran o (4,3-c)pyrazol-1-yl)benzenesulfonamide, 4,4-
dimethyl-2-phenyl-3- (4-methylsulfonyl) phenyl) cyclobutenone, 4-Amino-N- (4- (2-
fluoro- 5-trifluoromethyl)-thiazol-2-yl)-benzene sulfonamide, 1- (7-tert-butyl-2, 3-
dihydro-3,3-dimethyl-5-benzo-furanyl)-4-cyclopropylbutan-1-one, Pharmaprojects No.
6089 (Kotobuki Pharmaceutical), rofecoxib,RS-113472, RWJ-63556, S-2474, S-
33516, SC-299, SC-5755, valdecoxib, UR-8877, UR-8813, UR-8880.
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Preferred COX-2 inhibitors for use according to the invention include : lumiracoxib,
celecoxib, rofecoxib, valdecoxib, parecoxib,4- (4-cyclohexyl-2-methyl-5-oxazolyl)-2-
fluorobenzenesulfonamide (JTE-522), MK663, nimesulide, flosulide, DFP and 2- (4-
ethoxy-phenyl)-3- (4-methanesulfonyl-phenyl}-pyrazolo [1,5-b] pyridazine, and their
physiologically acceptable salts or solvates.

More preferred COX-2 inhibitors for use according fo the invention are lumiracoxib,
celecoxib, rofecoxib, valdecoxib, parecoxib, 4- (4-cyclohexyl-2-methyl-5-oxazolyl)-2-
flucrobenzenesulfonamide (JTE-522) and 2- (4-ethoxy-phenyl)-3- (4-
methanesulfonyl-phenyl)-pyrazolo [1, 5-b] pyridazine, and their physiologically
acceptable salis or solvates.

A particularly preferred COX-2 inhibitor for use according to the invention is
lumiracoxib (Prexige) and its physiologically acceptable salts or solvates.

A further particularly preferred COX-2 inhibitor for use according to the invention is 2-
(4-ethoxy-phenyl)-3-(4-methanesulfonyl-phenyi)-pyrazolo [1,5-b] pyridazine and its
physiologically acceptable salts or solvates. Particularly interesting as
pharmaceutically acceptable derivatives are modified at the benzenesulfonamide
function to provide metabolically fabile benzenesulfonamides. Acylated

benzenesulphonamide derivatives are of especial interest.

A further particularly preferred COX-2 inhibitor for use according to the invention is

rofecoxib and its physiologically acceptable salts or solvates.

According to a further aspect of the invention there is provided a synergistic
combination of a compound selected from lumiracoxib, celecoxib, rofecoxib,
valdecoxib, parecoxib,4- (4-cyclohexyl-2-methyl-5-oxazolyi)-2-
fluorobenzenesulfonamide (JTE-522) and 2- {4-ethoxy-phenyl)-3- (4-
methanesulfonyl- phenyl)-pyrazolo [1,5-b] pyridazine, or a pharmaceutically
acceptable salt or solvate thereof, and a vanilloid receptor VR-1 antagonist, or a

pharmaceutically acceptable salt or solvate thereof.

According to a further aspect of the invention there is provided a synergistic
combination of a compound selected from 7-tert.-Butyl-6-(4-chlorophenyh)-2-thioxe-
2,3-dihydro-1H-pyrido[2,3-d]pyrimidin-4-one and 4-(7-Hydroxy-2-isopropyl-4-oxo-4H-
guinazolin-3-yl)-benzonitrile, or a pharmaceutically acceptable salt or solvate thereof,



W97/ 40012 W97/ 46524 W97/ 46532 W98/ 03484 W98/ 04527 W98/ 06708
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and a compound selected from lumiracoxib, celecoxib, rofecoxib, valdecoxib,
parecoxib,4- (4-cyclohexyl-2-methyl-5-oxazolyi)-2-fluorobenzenesulfonamide (JTE-
522) and 2- (4-ethoxy-phenyi}-3- (4-methanesulfonyl- phenyi}-pyrazolo [1,5-b]

pyridazine, or a pharmaceutically acceptable salt or solvate thereof.

Compounds for use according to the invention may be administered simultaneously
or sequentially and, when administration is sequential, either the vanilloid receptor
VR-1 antagonist or the NSAID, such as a COX-2 inhibitor, may be administered first.

When administration is simultaneous, the combination may be administered either in
the same or different pharmaceutical composition.

Compounds for use according to the invention may be administered as the raw
material but the active ingredients are preferably provided in the form of
pharmacsutical formulations.

The active ingredients may be used either as separate formulations or as a single
combined formulation. When combined in the same formulation it will be appreciated
that the two compounds must be stable and compatible with each other and the other
components of the formulation. Therefore, pharmaceutical formulations comprising a
combination as defined above together with a pharmaceutical acceptable diluent or
carrier comprise a further aspect of the invention. When formulated separately they
may be provided in any convenient formulation, conveniently in such manner as are
known for such compounds in the art.

Accordingly in a further aspect of the invention there is provided a pharmaceutical
composition which comprises a synergistic combination of a vanilloid receptor VR-1
antagonist or a pharmaceutical acceptable derivative thereof and an NSAID, such as
a COX-2 inhibitor, or a pharmaceutically acceptable derivative thereof, and a suitable

carrier or excipient, formulated for administration by any convenient route.

The above mentioned published documents, including patent applications and
patents, are incorporated herein by reference as if each individual publication was
specifically and fuily set forth herein.

The formulations include those suitable for oral, parenteral (including subcutaneous

2. g. by injection or by depot tablet, intradermal, intrathecal, inframuscular e. g. by
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depot and intravenous), rectal and topical {including dermal, buccal and sublingual)
or in a form suitable for administration by inhalation or insufflation administration,
although the most suitable route may depend upon for example the condition and
disorder of the recipient. The formulations may conveniently be presented in unit
dosage form and may be prepared by any of the methods well known in the art of
pharmacy. All methods include the step of bringing into association the compounds
{("active ingredient") with the carrier which constitutes one or more accessory
ingredients. In general the formulations are prepared by uniformly and intimately
bringing into association the active ingredient with liquid carriers or finely divided
solid carriers or both and then, if necessary, shaping the product into the desired

formulation. Preferably such compositions will be formulated for oral administration.

It will be appreciated that when the two active ingredients are administered

independently, each may be administered by different means.

Formulations suitable for oral administration may be presented as discrete units such
as capsules, cachets or tablets (e. g. chewable tablets in particular for paediatric
administration) each containing a predetermined amount of the active ingredient; as
a powder or granules ; as a solution or a suspension in an agueous liquid or a non-

aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil liquid emulsion.

The active ingredient may also be presented as a bolus, electuary or paste.

A tablet may be made by compression or moulding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared by compressing in a
suitable machine the active ingredient in a free-flowing form such as a powder or
granules, optionally mixed with a other conventional excipients such as binding
agents, (for example, syrup, acacia, gelatin, sorbitol, tragacanth, mucilage of starch,
polyvinylpyrrolidone) or hydroxymethyl cellulose or hydroxymethyl cellulose fillers (for
example, lactose, sugar, microcrystalline cellulose, maize-starch, calcium phosphate
or sorbitol), lubricants (for example, magnesium stearate, stearic acid, talc,
polyethylene glycol or silica), disintegrants (for example, potato starch or sodium
starch glycollate) or wetting agents, such as sodium lauryl sulfate. Moulded tablets
may be made by moulding in a suitable machine a mixture of the powdered
compound moistened with an inert liquid diluent. The tablets may optionally be
coated or scored and may be formulated so as to provide slow or controlled release

of the active ingredient therein. The tablets may be coated according to methods
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gyctz)! ﬁpgnt age?afnithrme&ywﬁz)u|d@en@aemwﬂa?tlhgﬂceuu|ose aluminum stearate gel %r

- ydr o- uor o- net OXY- g-. tr UOI’ enzot IO ran
o (o oty eine o B R S Sy B st R AT BORERAY S L
(4- et hyl sod doaciy) r)onpﬂm_eagﬂs)vebyteb@bmrememmc!udeAd!bl&@_ilé}su(:lzﬂfas Glthondt bthor 0-
?'7{ { ;‘; 't [JgLﬁéﬁ%Qé’té%@éc%h%ﬂ! 5itg ik, RRIGERE 5Lt LPAANASho1t and
di hydr o- 3, Beaérmaiivay sud-dsenetoy Puprany Dhydraxybangpatenyn sorhianacid.-Syeb,

Phar mapr oj %%béams B8 3d é@ﬁom&bd gg'@ufﬂ%&%r‘ﬁeé cal) ’contalnlng conventional
r of ecoxi b, 113472, 'RW- 63556, 3-247 S33516, "SC-299, SC- 5755,

val decoxi bSURBRS'@&VWGSGENJWOCW%@SGT othegglycerides.
20091010529PCT/ EP2008/ 059296

Formulations for parenteral administration include aqueous and non-agueous sterile
injection solutions which may contain anti-oxidants, buffers, bacteriostats and solutes
which render the formulation isotonic with the blood of the intended recipient; and
aqueous and non-agueous sterile suspensions which may include suspending

agents and thickening agents.

The formulations may be presented in unit-dose or multi-dose containers, for
example sealed ampoules and vials, and may be stored in a freeze-dried
{lyophilised) condition requiring only the addition of a sterile liquid carrier, for
example, water-for-injection, immediately prior to use. Extemporaneous injection
solutions and suspensions may be prepared from sterile powders, granules and

tablets of the kind previously described.

Formulations for rectal administration may be presented as a suppository with the

usual carriers such as cocoa butter, hard fat or polyethylene glycol.

Formulations for topical administration in the mouth, for example buccally or
sublingually, include lozenges comprising the active ingredient in a flavoured basis
such as sucrose and acacia or tragacanth, and pastilles comprising the active

ingredient in a basis such as gelatin and glycerin or sucrose and acacia.



11 Preferred COX-2 inhibitors for use according to the invention
include : lumracoxi b, celecoxib, rofecoxib, val decoxib, parecoxib,4-

(4- cycl ohaxy 2a08r010Ridhy| - 5- oxazol y1) - 2- fl uor obenzenesul peRaPd€ys0296
(JTE-522), MK663, ninesulide, flosuliygle, DFP and 2- (4-

et hoxy- phe 4- 1 net hanesul hen razol o [1,5-D]

pyri dazi ne'%é%fi'jc &FW'SHF\WNB%Q‘? '%'35 @ES@%P‘Q‘M may opdoriilales| 4at es.
More pref etreads, Gek; dnintbhtsdirticlivgs biods aisMsaeens gatoig to the invention
are lumracoxi b, celecoxib, rofecoxib, val decoxib, parecoxib, 4-

(4-cycl ohexyl- 2- net hyl-5- oxazol yl)-2- fluorobenzenesul fonam de
(JTE-522) 'ﬁfmjcompo(.mdsehbwadye pdrtonylilpte8-as [ddpot preparations. Such long acting

met hanesul d th

physi ol ogi ﬂ;gﬁ%éuoggw e sa‘IQJeg b%gmps[% té)(] PB%F 5%%?}%(???138@ ear US% or
preferred iCmmIsculaHy) mrtbmntﬁamusw ira@@ondl’ hug, fooexehwld, meemmpomdss

| 'um racoxij E’éﬁ%ﬁm&%d%ﬂt@l Likabi lcQgh r
sol vat es. a;? urther parti gu %ﬁ’ﬂﬁ%ﬁﬂfcg?rgﬂb%}@gﬁ?%&?ﬂf@ﬁ(%g% agse
accor di ng Fpepyaion imavacacepiableg opplor ion exchange resins, or as sparingly soluble

(4- et hoxy- @heBaivks-8r &AmipRL BaaesaHngRslubRhaRy 1) - pyrazol o [1, 5-b]
pyridazine and its physiol ogically acceptable salts or sol vates.
Particularly interesting as pharmaceutically acceptabl e derivatives

are nodi f i eg isttanb b abensaaesuhé GdS‘rﬁpﬂdeles f)ﬂﬁ@tdvéﬂi’hoﬁ@n@ﬂ@ﬂs@@ for
net abol i cal I VA II n enesu

benzenesul PO an?saaele%’ R F‘%@E"%{?%f Sf" tggf)oé@loégrc}pﬁt erest. A further

particularly preferred COX-2 inhibitor for use according to the

i nvention lts or
ol vat o, i SSREREHT AL RIS AG SR AETRE G AR, & o
provi ded accgryﬁé@rglwgi?if\@r@dnmafaw @frﬁrtﬁer@sotw@somderé@loeémwressonsed

| uni racoxi ;backgs @ﬁ%.&br \Bl@\ftﬁé%é Ba é{ﬁtbasg%bﬁbm FéaEeP?Xf R, 4-

(4-cycl ohexy1l- - OX yi)-2- fluorobenzehesul fonani de
S A ORI PR I N R

phenyl) - pydiaded & c[triler%mtablepggsl Wafé Bfse b presBiveRERMbI thabidkgaemEPt abl e
salt or sol va%e t her.eo a vagll Ilo receptor VR-1 anta on| st, or

a phar maceleY Rafigigmyy %{B‘f@”%ﬁl" v o deliysy 2 BeteiRd ANt kEpBieRiang to a
further asgeiitigefofehg gemﬁefﬂrluééltnta’nﬂhlwléri’or PisofMbidechad bs yon@ngisst | C

conbi nati on of und SE | ect ed f . . .

7otert . - Bty B A PRt R BoResATRoind R Bk inyenioning a4iae pRNIeBES, 5. q]
pyri m di n-skcb@e lastoge or starch.

4- (7- Hydr oxy- 2-i sopropyl- 4- oxo- 4Hqui nazol i n-3-y1) - benzonitrile, or a
pharmaceutically acceptable salt or solvate thereof, WO

2009/ 010529 RviliePRODBINgSIRoE rBRiciady aeotnned ahoves #ledemudbtibnomay

| um r acoxi iﬁciu@eecl)tﬁ&‘@@'eh‘ts cbme‘ﬁﬁ&‘?é'l o thé’ §flt Fl@\ﬁrgj(z'e ardQ@fh%O()?B%' R étin Iatlon
(4-cycl ohexyl- 2- net hyl - 5- oxazol yi | uorobénzenesul f onam

(JTE522) dRQUESIOr JORRRBIRIE PrRerity '%for @Zﬁl AU RistTatan manpsiude ﬂavounng
phenyl) - pysqagl o [ 1, 5-b] pyridazine, or a pharmaceutically acceptable
salt or solvate thereof. Conpounds for use according to the invention
may be adm ni stered sinultaneously or sequentially and, when

adm ni stralt Wﬂi l’meia*ppsaelqte@rliyitlais,e seillédiarthd hkethwarrﬁdrérﬁiedwel‘@ct‘bﬁieéfméfﬂ- 1

ant agoni sty é@{l' X 2 1.nhi %‘# may be

adm ni st ere %r?os?'N ens%ls rﬁnlna}sz ¥ Ued r(')1r‘%mi g egeR! H'é?ﬁfé? Of fygnptoms.
combi nati on nay be admi ni stered elther in the sane or different
phar maceut pigalh GRRA SbhbMtions according to the invention may be prepared by

conventional techniques. When combined in the same formulation for example, the
vanilloid VR-1 antagenist or a pharmaceutically acceptable salt or solvate thereof and
an NSAID, such as a COX-2 inhibitor, or a pharmaceutically acceptable salt or
solvate thereof may be admixed together, if desired, with suitable excipients. Tablets

may be prepared, for example, by direct compression of such a mixture. Capsules



Compounds for use according to the invention may be adm nistered as
the raw material but the active ingredients are preferably provided
i n the forwoodoopiaroraceutical formul ati ons. The acti vepCrvgrmdseniss
may be used either as separate fornulati ons or as a single conbi ned

formul ation, Wien conbined in the. s fo lation it wll he

hopr ec at oy HaBrepRA whoCa bR i et Poee S feR TR o wi e
each ot herintrgelatih eapduesr usgperiebledilling ntdekiné.or mul ati on. Therefore,
pharmaceutical fornulations conprising a conbination as defined above
together with a pharmaceutical acceptable diluent or carrier conprise
a further Gepeettiops farliee peppeding forhe Wentiof oeprUfl dasérdd. Lepugsenieddyn @ hey
may be pr oyl e aisBRBY o SARYHIN Ly IR &ore BAPUERLERK [N such
manner as are known for such conpounds in the art. AcCordingly in a
further asp¥éining thepstivenpaadiptih thedaek Mmaygeiorxeaete. soprisemaia @i cal
conposi t i Opaddif&il sGABd SREr Badky NPEEH thE LEmBEUNRE ARt ih@Rd&ffo@ vani | | oi d
receptor VR-1 antagoni st or a pharmaceutical acceptabl e derivative

t her eof an%dr%‘JH'SY(%}Q% [BS tee ggpaiaie sorppseitions Higse may pe pasented, for example,

phar maceut incied foym acs eph phdike derivative thereof, and a suitable
carrier or excipient, fornulated for adm nistration by any conveni ent
route. The above nentioned published docunents, including patent

appl i cat i oRisarasaceiatientnppsitione maycaisoper @éstibébiodhapddient ief'eatientpeces | f
each i ndivj : | .cat | i fi f 4 rth

her ei n. Thaéoq]?%h”ﬁ%H%twhgﬁeséolg%g\l%ﬁgggtﬁ% gfsié agsﬁﬁe\é%ﬂ%gg% Eédc?y %1? ,%Bsﬁér%ea%lt('er al
(i ncludi ng subcutaneous e. g. by injection or by depot tablet,

i ntrader map.sid ' ik i
200010105258 IS0 D8ORS a3 Har oy prdscroneshere & phomposte

t opi cal (i #¥ideRi? ARficdis S¥RPY obd ekarmasstdicaldem s BukBYPRSS i thatdhe patient

sui tabl e f Qwagdifdstceédsab khaeladenhshEdoh@iheBlin thB pifidrt BhdkORormally

adm ni stration,  al t(@ﬂ%%gaﬂt he nost_suitabhle route d upon for

_ may depen
exanpl e t h@SERAA I3 eRfRENgefhegpclygien ‘Pf@o‘?aﬁi‘%qf?t'%'/seﬁﬁ'gs%? Xt ons
may conveniogmiploye petigpt esapliaack With e iphydkasagsstiuotiomsand nmay be prepared
by any of the nethods well known in the art of pharmacy. Al nethods
i nclude the step of bringing into association the conpounds ("active
i ngr edi ent It yilvket Undetsod dinat iter admiinistration & the ttombigatiomeot dre immnéoralcicessor y
i ngr edi ent : r ' Dy Nk my
and i nt i morSPy B A ool ek R P podkh BRAR RO YRUhGB L Y
| i qui d car packpge iopert fliresliyg e watknd tostbe correshnsd efitke prertiion Is dasireblen, i f

necessary, ;&lxpbndat ke iofystiohnt o the desired fornul ation.
] oy

Preferably such conpositions will be fornulated for oral
admnistration. It will be appreciated that when the two active

i ngr edi ent gcar@n@@d MHEdrAkpsht bitee RRBARAthete iBRENdLBY pRRNBSHEK Ni St er ed
by different means. Formul ati ons suita Ee for. oral adm ni sbratl on may
be present EYRIENG; 2 teAgh W e AT NIBERN ST IS pUTP RN agedipg iodhe t apl et s
(e. g. chewaiitientadkeirsorimatigraingsrcednadinif@dirgeasdi datihé aseadimeni st rat i on)
each cont ai_ni n’g?ta p{;%deterin' ned amount of the active ingredient; as a
powder or &‘?nétﬂu g8 NEME" ¥ ution or a suspensi on i n an agueous
liquid or a non-aqueous liquid; or as an oil-in-water |iquid emulsion
or a waterain-oil. | aqui i : I I pared ; .al so be
pr caent ed AR otk aGRuL L Pontb y@fleh ol A pS0L B R ! B
conpr essi ofssgeiatignipusargratopdmioistiptiop ohi tvanitme reseptapyB-1antagorist o

i ngr edi ent gharHRARIIEISREL AN flrRafRYhOEoRNARANSABYseRERERER AT i N a
sui tabl e machine the active ingredient in a free-flowng form such as

a powder olNGHAND RAGMRgsHlichaseptakiedetvative es%t her convent i onal

exci pi ents such as binding agents, (for exanple, syrup, acacia,

gelatin, sgrhjtol, tr anth, nucilage of starch . ,

ol yvi nyl o Pbte s R RRIhE eiiions EoBr R b venigupesipsderpe
in treatment will vary with the nature of the condition being treated and the age and

the condition of the patient and will be ultimately at the discretion of the attendant



14 well-known in the art. Alternatively, the conpounds of the present
invention may be incorporated into oral |iquid preparations such as

agueous oww@®rliomswpensi ons, sol utions, enul sions, syrpEsEERElsbIETS,
for exanple. Mreover, formul ations epntaining these conpounds may be

t ed a d duct f stitut t th
it abl o vERPERE LRGN g 40 Sl Tl e S PO E Cdl Bt g 1
convent i onedataerdintii tygisallgbeln ts rangepe 00LHY0A TGN day prefarablg 61500 ol
Syrup, metrp% % | Neoée%Ire@h%%%orﬁa cﬁoﬂ?&ﬂerﬁl% brg, I'esgﬁlje rI QSm%;ne df)se or

hydr oxyet hy I ose, car um nu earate gel
or hydr oge:Imd%bhasds btireinfstetreq atamutognaty nn’agvage‘mea(awmsatwo | tereet flolin,

sorbi tan :

i ncl ude e ETIP%Q(% sucﬁgﬁgﬁrgﬁ %ﬁﬂﬂg F%B@dnﬁ?ﬁotﬁ%ﬁz coco%ut oInI
oi ly est er@tw?ﬁfdibirﬁ Heof gloyastye l@@reéierit,fpoweﬁ@ﬂfbnfrom &%&5%ﬁ@§@¢lﬁaﬁn@es
such as negagguleé)gndog g@%lformquq);é:bgyalﬁgﬁgoat es or sorbic acid. Such

preparations nay al so be fornul ated as suppositories, e. g.
cont ai ni ng conventional suppository bases such as cocoa butter or

ot her gl yced dbaminatien Bith@bicatra nfv@ﬁtndhaﬁ aRingleadosagifofth &iduasni@fri ncl ude

aqueous and na ous steri ect i utlo s,_whi.ch ontain
LT oxi Aot SnoEIRR By Batbalen Pl e ghibet Amisralantey 5t ne
formul at i osncegatignwice \(b.Ld) dritbrebliioed (tofd. )tdaty, smt@lydﬂdzl pegdidginene; and
aqueous and..n u Ie suspensi ons whi ch may i ncl ude
suspendlndﬂgagﬁngdﬁQQ%Hﬁgﬁﬁnlng agents. The fornul ati ons may be
presented in unit-dose or multi-dose containers, for exanple seal ed
anpoul es apg, vial ﬁmh@qipa%m% Lnefvdrflof tﬁérsgzpﬁoﬁ{éaeﬁmghmh! | i sed)
condition requirin |t|on of a sterile liquid carrier,
for exanpl @ratixgsREeP éﬁci'q:ﬁq@ditatfmwtrequ@@fa@'mrya ﬁﬁi“maf’@'bsqﬁeét

Ext enpor a%ﬁasmbﬁé‘é PBe §|0thHée' QNBbRNFicE BPMABS InfNs siBYIyRRicBRar ed
ers B%ranu es and tablets of the kind previously

fromsteri

descri bed. S“"F@V REFeHal! @mf’bﬁ”av%‘%félsya%fﬁwﬁ %‘W%@%“@ﬁoﬁw’afﬂ@'%ﬁ%%?ﬁ ed
as a suppogrRHanyagehishardie NSAIB| SIﬁt@bIS/Ia&I@X-SlItﬁI’bltaﬁ of @@R@&RLEdtREly hard
fat or pol l.ati.ons for topical adm nistration

ene ol. . Formu
in the mou CI‘?QF%@? sglt grf{ﬂ?"é"keo?fcp@% Cfrf'ﬂ&?”%%ﬁcl’fl ngual |y, include | ozenges
conprising the active ingredient in a flavoured basis such as sucrose
and acaci . r C
nar odi ont Of S BRI A AR RIS porE GRAFASE BendchB b Ky
acaci a. V@Q@@Ql@lﬁlﬂs@@ﬁ@'ﬁbm%ﬁ@@@g%ofﬁcmmmmmpntfaﬁ the effect may
admi ni str at%é Q& n&@elﬁ@%a?tﬂé&jﬁr Q@Irﬁmls{r%nc(ﬁ mé%ﬂ'ﬁ%n O\Qe? d fféfemjhﬁ\; 1%90 as
creans, gels, oint or 1otions or as a transdernal
conpou nds TWAgeANSGioses Paefienatnaeed of teaipentpF edwmans. dP%COfSEI%Wy Iaﬂfhg

acting forgadl atdaRPifig aawclgh@al%mgy oﬁt;@m@f% A bR AL @8 ukd erthexanpl e
subcut aneously_or_intranuscul arl i ntramuscul ar injection

Thus, for Q%ﬁfatﬁét'”gt&ﬁ@ Rﬂf)’ﬂﬁﬁbﬁ‘ﬁﬂ%” ”‘Ef@e’/f"&?"f?ﬁﬂafr@d)bﬁ?‘f’ﬁt'oé‘ﬁf?m%’

pol yneric mronbyﬂémmb@ predicive af the effedt ineotheEpeciésaiarfiatingdders i n an
resins, ar as, i ol.ubl. e

t abl I h I
or omt i veRtotydn ol R B R B8 » Rie M R R B e s
adm ni str a$tu@e§ tdt@i@ﬂhiﬁ)ﬂﬂmdd@ pietict éfeeclivevdmse iaod pizaya benaesatjonfratio
exarrp l e asraﬂgr.lrzlé %;/ﬂi'tﬁen %Ig%’og%f d%s%nggﬁgﬁé 08 e'n{?at otﬂg déq?llggt]tl @fottlﬂéé\'gp clesFor

adm ni strati ion the oun s acco _ nventi on
ar e convenbethe lappligelione paarmagokingtict/ @hwoma@@rr@@tmd% bstabiished

presentati Eﬂ?reiartlel@ @éﬁ\ﬁéé{%dlﬁlglqn&%%d%rﬁe@ts QQQPIH'n%rsugﬁéstt bhat %38 &n Of a

sui tabl e propel ) - tritluoroethané FA 1
1,1, 1,2, @"'@3'33?3”bﬁéﬁ‘ﬂ‘ﬁ?ﬁ‘@f%d@'”@ﬂﬂﬁeﬂV‘)roméﬁIﬂBEB‘ﬁ‘aBP'bbE‘idH%ﬁdor ot her

sui t gbl 3 t@]ﬁﬁ)erdlg’égtagﬁ aﬂ@@alagﬁea%uwn%ﬁfsqrelgtsmdg@l@m@.swA hﬂ@céiﬂﬁ%&@nauéﬂ i

may De determ ne (0] In val ve_10 dellver ere

Capsul es aPPeEaIesE! éé% %?Caésgafap'ﬁ%%?ffeﬁtsf"&F”%hsfﬂoqeiﬁ ﬁ%lr GLETRS S,
assessed in terms of synergistic actions that in neuropathic pain patients would

translate to dose-sparing advantages. Other models in which existing agents used for



It will be appreciated by those skilled in the art that reference
herein to treatnment extends to prophylaxis as well as the treatnent
of est abl vahodedios@ases or synptons. Pharnmaceuti cal coppperioigaizs2oe
according to the invention nay be pregpared by conventi onal
technlque en conbi ned he sa formul ation for exarnp

vani 11 o 6 RIS TR SRS EPH R Paie TS T O PR SR CO D USSR ¢ or
solvate t h&e@orfthap@teram bﬁéhib;naﬂ@@”acﬂﬁg ayr@@v’aﬂaallyndmp&mdmcmncreas@i

phar rraceutl C C t ereo be adm xed
Pogetnor - TP et ety Surehrell pasre Bei B b e HhoElE my "be
prepared, for exanple, by direct conpre55|on of such a m xture.
Capsul es B icfor
exanpl e bywia ?@g{&ﬂ%ﬁ%@?@%ﬁt C?E)Q g??ﬁ%tg%%ﬁer%{?\gd%(ag%é ts into
gel atin caqmn"@on tpshn@a@la@nintsabﬂl@ qormriping varalof rﬁéept@dﬁywmag@mgt for

use accor digsd QsABesliB¥GREAD MR¥itor br FeFhdRbicalEaRtpaBRisamk & a
pack or di spenser device which may contain one or nore unit dosage

forms cont $ESgherRe B YAFEOMbgRER EREe Whith SorRsPRNérely the dhsolianyl e,
conpri sg nRhgés wse@b@mta gorf- mdnhan Site A noseh phalférsb@@ rixasddel, YhRe/yt he
corrpoun S ar I nte or, agm n| separ,at e

ComPoamet (et o BeaE SyasaoiRblereRtr Sttt Fia sl Crange MRS m of a
tw n pack. cdreaporaie éuh homhuraanzose t;efecﬁsdfmy batwgen bescprotfmcn ipbegbyt 0 t he

patient in elgfgtéb(%ttoaaqkﬂqoqg%aq i, 3910 ne ‘li‘”‘ftLt 5%QW?%9 2bi 21 20t

in a single age, “usud |st pac t1ent have™an
advant age oviér 1thradid i:dnal1gpé&dcri pt1|0<m§o vm‘eﬂétcaﬂ]bﬁaﬁ nﬁ&tcst g, @i ¥i des

2 pati ent sisppLy 198 o8 PORIARISYS! CBlord LATR RUhimSHARLY coldlobfigt the

patient alwa S 'has access to ert contai
pati ent pa@l@ SYRBTdisls Non-hinsey isgoe Al t: r@dﬁ 20:drrairts py wetght- freferasly. tree

I ncl usi on Qimah M @eﬂt%sb&%%rtéa'ﬂéﬁh@rﬁﬁﬁ‘ra’%@@%hbférdMPW%ﬁ@I‘FSems by
conpl i ance vvlth the physicians instructions. It will be understood

that the aW@Phi strati on of the combination of the invention by neans
of a single patient pack, or patients packs of each conposition,

i ncl udi ng ackage |nsert directin ent to th orrec t, use
of the | ovERH P o a PP ABP T aal o st BEREAS B fhFEnT et | on
Accordi ng that agehtsrvitheprovassgedrgphn dniveals alee haveostietisén mah soppativiedeith a

patient paﬁ‘lgt 0 8 é)!arr]rﬁﬂe%t lnﬁr?igﬁm p&sﬂlcatt ?b{e[ﬂgf’of%sﬁgtrposg :nc J&% flfare

conbi nation-a i'nventron an
cont ai ni nganti Iﬂ%tlmainef Wner‘amesmémlowﬁﬂgtm@ epobire fVilgrs &Y ettdheéfzﬁﬁﬁvéd\t i on.

According g, @@9%@@50??@%@@2? % Hé&‘ﬂ@e?ﬁsb% rR&d%Y{#%?ésé% IQCL?@' e pack

conprising I'n associ at adm ni st r at a vanilloid
recept or VRowbatkaraddrfr-S199%p NSH@Rﬁﬁ@féﬂﬁ 1 ZHH1246k dptiah Papsdisinieds ve

thereof anghmBsHISAR, , sa&k}/ QSN@OQ% 1 lsﬁrrmgt@r Js&n, PhargReaut i cal
acceptabl e derivatjve there %r eciated that the anmpunt

of a corrpoUWéFeB*fL {Re%% 'ﬁ%ﬁ?a%r@?? éQ:féHdF@dh? B%€ ¢fsePaaipdiGeRsiFie HeUR | |
vary w th piigingatiursvesdon! e /cemililibison Lhei Jedsdn €ad qdomndoiarsagenand

e con g 5 £ B bedSad) bBbS o 5 1 1

(2000) Anesthesiology 93,1517- 1530). With these models, subjective assessment of

pain intensity or areas of hyperalgesia may be used as endpoints, or more objective
endpoints, reliant on electrophysiological or imaging technologies (such as functional
magnetic resonance imaging) may be employed (Bornhovd, K., Quante, M. ,

Glauche, V., Bromm, B., Weiller, C. & Buchel, C. (2002) Brain 125,1326-1336). All

such models require evidence of objective validation before it can be concluded that

they provide evidence in man of supporting the synergistic actions of a combination

that have been observed in animal studies.



17 physician or veterinarian. In general, however, doses enployed for
adult human treatnment will typically be in the range of 0.02-5000 ng

per day, Rve@iméadby 1- 1500 ng per day. The desired dosectBi008/059296
conveniently be presented in a singl g dose or as divided doses

adm ni stered at a riate interval s two, three,
Four Mor ! ot 1E prE Rt BEEBh e 2 s fpble el A EreB ot UG SHPA
i nvention maMDcamaalyrm Gt e ribitd, ki Byefs ddnetaictdny Betvagt €60 es0:1

conveni ent from % f.0r 1. ets, and. capsyl %.f or
liquid pr eopaitlsé)yl 3@91 t%%g‘rjrbg'ﬁgh @@’f%tﬁg@ﬁ&@ ?1?8 ‘n%/%ﬁ? I’IPI n a

si ngl e dosagetd ' mli 20 ©uii:1,dbl0e0 B0, &daitan2G1.riatd toriOt1p1dfAyo ko an
subj ect, tahl tw ce
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Mechanical hyperalgesia was determined after intraplantar injection of Freund's
Complete Adjuvant (FCA) by measuring paw withdrawal thresholds to an increasing
pressure stimulus applied to the hindpaw using an analgesymeter (Ugo-Basile) with a
wedge-shaped probe (area 1.75mm2) and a cut-off threshold of 180 g. The end point
was taken as the first sign of pain response (struggling, vocalization or paw
withdrawal). Paw withdrawal thresholds were measured in naive animals prior to oral
administration of vehicle or test compound. Inhibition of hyperalgesia was calculated

according to the formula:
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The combinations examined were (4-(7-Hydroxy-2-isopropyl-4-oxo-4H-quinazolin-3-
vl}-benzonitrile to diclofenac) 1:1, 1:10, 10:1, 1:20; 20:1 & 5:1. Positive synergy was
observed with dose combinations of 10:1 and 5:1 (see Figure 3 for 5:1 experiment),
synergism was confirmed by ANCOVA p=<0.05 in both cases. All other combinations
tested did not produce synergy.
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Figure 1 : Reversal of acute mechanical hyperalgesia induced by intraplantar FCA

injection by oral administration of a vanilloid receptor VR-1 antagonist or diclofenac
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Figure 2 : Theoretical effect of combinations of 4-(7-Hydroxy-2-isopropyl-4-oxo-4H-
quinazolin-3-yl)-benzonitrile (VR-1 test compound) and diclofenac on inhibition of
acute mechanical hyperalgesia in the rat.
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25 Figure 3. Graphs showing the effect of conbined doses of
4- (7-Hydr oxy- 2-i sopropyl- 4-oxo-4H qui nazolin-3-yl)-benzonitrile and
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di cl of enag flosed alygne._

one. The present i m@ on al sq prQvi des|the
conbi nat i on f a VR-l-trécep ant agoni §t selected fm’m Formul a I):
R3 R1"-N whgr ei nF%I “and

‘ t oget her are -NI—I-C(SRG)**N—C(O
- NR7- C( R8) 3NsG&t" C(SR9) - NR19- C(0)[-, -NR1E=X-NRL

- NH X- NH-| 5 INH- C(R13) -, -NH X-NH CH,| - N=Z- NH, - NH CH2-,
- N=Z- NH G 0), and - N=Z- N=C(R14) -, whereijn X is

C(0)-C(0) is Nor CR15 R6 is Cratal kyl; R7 #nd R8 are each |,

i ndependept - C4c her
with the pdjacent at OFB-<a~5 or 6 mefrber gd ™ het er ocyche~ri'ng; R9 and
R19 t oget her—are—Erat-atkytene—Rit—+shydrogen—ErataH-oH——GOal-kay

substituted by C(0)0GL-adal kyl; or phenyl substituted by Cratal kyl;
R12 i s hydFiggensd : GidRhs @roa\tirmihyleﬁeaiolofmm;dd dosbs of 4-(TtHeydirdoy- %Ism:-a;b;l&yl;

R13 hyd

hydr Io>s<y, yhglggggﬁ qﬂﬁ%@&%%wﬁ%m g@ %‘(g:)("lﬁla%é gf EXS I sgrﬂi dr ogen
hal ogen, @B’Pélpfk?i acuglaﬂlaémrk@w l’wpergigpge:(rot)ﬁ@e(t(ﬁsqg)cgvn azathegrel’qyajr ogen;
CH CN, Cl Lﬁ;@&d deYiled P@ﬁ@%erln%ta%@qupo%@bwés to Bﬁ?lkﬁ/dwgﬁ%%pgi-

hal ogen; NH2; CN, Cl- substituted
phenyl sub&Pre- ﬂl‘f'éﬁ'”ﬁ?o”ﬁﬁ y’%%ﬁr@ '@W'e W&%‘Pfﬂ ¢ whep.- d@@%ﬁ’l@%ﬁ kyl or
Cl- C6al koxy; benzyl; WD 2009/ 010529PCT/ EP2008/ 059296 26 benzoyl
substitute OH . or 0) OCl- Chal kyl ; 5 or 6 pber ed aromatic, or
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wherein

R' and R? together are -NH-C(SR%)=N-C(0)-, -NR"-C(R?®)=N-C(0)-, -N=C(SR")-NR -
C(O)-, -NR"-X-NR™C(0)-, -NH-X-NH-, -NH-X-N=C(R™)-, -NH-X-NH-CHy-, -N=Z-NH-
, “N=Z-NH-CH2-, -N=Z-NH-C(O)- and -N=Z-N=C(R")-, wherein X is C(O), C(S) or
C{0)-C(0); Zis N or CR™, R®is C4-Csalkyl; R” and R® are each independently
hydrogen, C4-Caalkyl, C3-Cscycloalkyl or form together with the adjacent atoms a 5 or
& membered heterocyclic ring; R and R together are Ci-Caalkylene; R" is
hydrogen; C4-Caalkyl; C4-Caalkyl substituted by C(O)YOC-Caalkyl; or phenyl
substituted by Cy-Cialkyl; R' is hydrogen, NHa; C-Caalkyl; or pheny! substituted by
Cq-Caalkyl; R™ is hydrogen, halogen, NH, or Ci-Caalkoxy; R™ is hydrogen, hydroxy,
halogen, NHy, C-Csalkyl or Ci-Csalkoxy; and R is hydrogen, halogen, Ci-Caalkyl,
C4-Caalkoxy or SCH,C(O)YOC(CHa)a;

R® is hydrogen; OH; CN; C1-Cealkyl; phenyl; or C{O)YOC-Caalkyl;

R*is hydrogen; halogen; NHz; CN; Cq-Csalkyl; Ci-Cealkyl substituted by OH; phenyl;
phenyl substituted by OH, halogen, C4-Cgalkyl, C;-Cshaloalkyl or C4-Cgalkoxy; benzyt;
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R1 is C1—Csalkyl, (C1-Csaiky[)C1-Caa|ky|, di-(C1-CsalkyI)C1—CaaIkyl, C3-CaCYC!08|ky|,

(C4-Cgalkylyamino or di-{C;-Cealkylamino;

each Ry, independently, is halogen, C4-Cgalkyl, halogen-substituted Cq-Cgalkyl,

hydroxyCi-Cealkyl, cyano or a group ~C(=0)-Rza, where Ry, is C-Csalkyl;

R3 is hydrogen, halogen, C4-Cealkyl, Co-Csalkenyl, C-Cealkynyl, hydroxy, hydroxy-
substituted C-Csalkyl, C1-Csalkoxy, Ca-Cscycloalkyl, cyano, -C(=0)H, phenyl, (Cs-
Cecycloalkyl)Cy-Cealkoxy, (C4-Cealkoxycarbonylamino)C4-Cealkoxy or (Cq-

Csalkylcarbonylamino)Cs-Cealkoxy;

R, is hydroxy, esterified hydroxy, etherified hydroxy, amino, (C4-Cealkyl)amino, a

group
0
H
—N—C—R,,
or a group ,
0
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—N-—C—OR,,

where R4, is C-Csalkyl or halocgen-substituted Cq-Csalkyl, or a group

H
—N—CH;70—R,,

where Ry, is benzyl or phenylethyl;
Rs is hydrogen or hydroxy; and



H1 -NC OR4a where Ra. is Cl-C6al kyl or hal ogen-substituted

Cl-C6al kyl, or a group where Remis benzyl or phenylethyl; R5 is
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In a further embodiment, there is provided a combination of a compound of formula
(1) as defined above or a pharmaceutical acceptable derivative thereof and an
antipyretic agent selected from acetaminophen, acetaminosalol, acetanilide,
alclofenac, aminopyrine, aspirin, benorylate, benzydamine, bermoprofen, p-
bromoacetanilide, bufexamac, bumadizon, calcium acetylsalicylate, chlorthenoxazin,
clidanac, dipyrocetyl, dipyrone, epirizole, ibuprofen, imidazole salicylate,
indomethacin, p-lactophenetide, lysine acetylsalicylate, magnesium acetylsalicylate,
meclofenamic acid, morazone, naproxen, 5'-nitro-2’-propoxyacetanilide, phenacetin,

phenocoll, phenyl acetylsalicylate, phenyl salicylate, pipebuzone, propacetamol,
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Clainms: A synergistic conbination of

4- (7- hydroxy- 2-i sopropyl - 4- oxo- 4H qui nazol i n- 3-yl ) -benzonitrile and

an NSAI D, wo 2avpharmaceutically acceptabl e salt or sol vaternbs/evidser

or both conpounds thereof 2. A synergdstic conbination according to

Claiml, wherein the NSAID is a COX-2 inhihito ~ A, synerqgistic
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carrier or excl
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derivative thereof. , N . N
agonist, a FAS (fatty acid synthase) inhibitor, a PDE (phosphoediesterase) inhibitor, a
thyroid hormone,B agonist, an UCP-1 (uncoupling protein 1}, 2, or 3 activator, an
acyl-estrogen, a glucocorticoid antagonist, an 110 HSD-1 (11-beta hydroxy steroid
debydrogenase type 1) inhibitor, a lipase inhibitor, a fatty acid transporter inhibitor, a
dicarboxylate transporter inhibitor, a glucose transporter inhibitor and a phosphate

transporter inhibitor.

In an embodiment of the invention, there is provided a compound specifically
disclosed in WQ2005120510 in combination with an anti-obesity agent as defined
above.



Claims:

e

(3]

30

A synergistic combination of 4-(7-hydroxy-2-isopropyl-4-oxo-4H-quinazolin-3-yl)-benzonitrile
and an NSAID, or a pharmaceutically acceplable salt or solvate of either or both compounds

thereof.
A synergistic combination according to Claim 1, wherein the NSAID is a COX-2 inhibitor.
A synergistic combination according to Claim 1 or Claim 2, wherein the NSAID is diclofenac.

A pharmaceutical compaosition comprising a synergistic combination according to any one of

Claims 1 to 3 and a suitable carrier or excipient.

The use of 4-(7-hydroxy-2-isopropyl-4-oxo-4H-quinazolin-3-yl)-benzenitrile, or a
pharmaceutically acceptable derivative thereof, for the manufacture of 2 medicament for the
treatment of VR-1 mediated disorders and the alleviation of symploms associated therewith, in

synergistic combination with an NSAID, or a pharmaceutically acceptable derivative thereof.



