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WO 2005/ 025571 PCT/ SE2004/ 001334 A pharnmaceuti ca
conposition conprising a P2X7 receptor antagoni st and
w@2006/0835er oi dal anti- inflammatory drug. The pPEEEER004/001334
invention relates to conbinati ons of pharmaceutically
active substances for wuse in the treatnent of
i nfl ammat ory conditions/di sorders, especially
fheumatoid arthritis. 5 Chronic infl ammat ory di sorders
A phereicewticat trenprsitaindccanrisinigta R2XF recppipy getaganist gpg p ponsteroidal anti-
inflamoppdredrugand i nvol ve nul tiple inflammatory and i nmune ,
mechani snms. Treatnent of these disorders has been
largely enpirical with a variety of therapeutic agents
T B R IR i § RS BE BRSO By ot substgngss for
uselil thefrbanent ofriyflaecbeip tonditidie/dGydredks r&?edléll}ﬂrh@ﬁhﬂatmd arthritis.
TNFal pha (TNF(x), may play key roles in the
i nflammatory process in rheumatoid arthritis. It would

ChRUG AR SRR 3120 20 i PR GO R SbF ol vEgBic) Riehly
corﬁ QI HRNGEIVE ﬁﬂg&%\%nﬁr L RREAbry 43NS ﬁ@’m&cﬂgﬁlgxpk.sﬁeatment of these

erefore provi nar naceuti ca

dlsomlenrhas ibeeh largalpeiﬁpmbalr\enh a vhiiéi§ tof @lripeatié Bﬁn@ﬁbéﬁ? used with
which is a P2X7 receptor antagonist, and a seco

11tﬂ&c~tnﬂvlétamﬂl@€@é therrpechanismsiizvalveto rﬁqcentmemrch suggests that two
nti-infla Al X7 recept.or
in B g PRt S T Sl (Y gibelipy roles in
the'n‘?ﬂ‘axﬁx'i‘@ﬂ%?y%ro%&%tm HRunf A8 $Rhriey) 2 vari ety of cell
types, largely those known to i nvolved in the
|nflannatory/|nnune process, speC|f|caIIy, ‘
rophages, mast _cells and | ynphocytes (T and B)
It WA&M badesgrblsto denclapnew pearseaiopls foxuseds dertinginflammatory
coﬂ&ﬂf%ﬁ%t'ge:s in particular 25 adenosine triphosphate,
SRRS 5| ead, anongst other things, to the rel ease
of interleukin-10 (IL-10). An antagoni st of the P2X7
receptor is a conpound or other substance that is

In avapalbhee woith the peasent innentionhiheteds tHeutfoye srovidad kipahinyaceutical

actvation of the P2X7 receptor.
composition comprising, in admixture, a first active ingredient which is a P2X7 receptor

antagonist, and a second active ingredient which is a nonsteroidal anti-inflammatory drug

(NSAID).

The P2X7 receptor (previously known as P2Z receptor) is a ligand-gated ion channel that is
present on a variety of cell types, largely those known to be involved in the
inflammatory/immune process, specifically, macrophages, mast cells and lymphocytes

(T and B). Activation of the P2X7 receptor by extracellular nucleotides, in particular
adenosine triphosphate, is known to lead, amongst other things, to the release of

interleukin-1p (IL-1B).

An antagonist of the P2X7 receptor is a compound or other substance that is capable of

preventing, whether fully or partially, activation of the P2X7 receptor.
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assayi ng for P2X7 receptor antagonismare known in the
wW@ea05/0235r1 exanpl e  from WO 01/ 42194 whi ch descpP¢heB20841001334
assay based on the observation that when the P2X7
receptor is activated using 2 receptor agonist in the
presence of ethidiumbromde (a fluorescent DNA
probe), an increase in the fluorescence of
i ntracel lul ar DNA-bound s ethidiumbromde is

Mehiss dieassayiig for FAT RESPUE S ABAMPT 7o¢ kBEWR dtthe art, s cxample

R R fr e TSR PR o 2
receptBPsAE fatll u§1ﬂ% a ?@éﬁto‘i% G4 Gh the! ﬁeéégc? ?Jf étﬁljd?iﬁ% [:chﬁide

assay is carried out aking a 96 tone

fluatescent DNZepplba), @n mmmam the Iflubregcdriee ofittage Nl DRA0bdund
of test solution CO%@I sing 200 | of a suspension of
ethidipm promideds phsesved. Jigs.calipgese)n Eypareasanicn garbe uselas a measure

i di i t buf f
or B A TPAA A Pl 2o U, R0 MR S o
substanBE9S X, ebdpd®, a known P2X7 receptor agonist),
and 25 gl of the hi gh pot assi um buffer sol ution

containing 3 x 10-5M test conpound. The plate is
covered with a plastics sheet and is incubated at 37 C

In W& OHAe1 Ho the aSWelS ﬁplatee outby tekingrac2ftwieH fhat bentcmmﬂ @omtrtre plate

anc{sé %‘T’ C\%f@ltlst x’gfltﬁlgsg o e%%etr gl El')f(ﬁgl Ict%m%tp}é%%ﬁ %%8 FH& gf 7 ﬁléspensmn Lof

THPUI RORES.50( m?wma/hu;@cmtal ﬁﬁ@ 0 R2AFT RS RIODS il of 2 high
agoni st) and pyridoxal 5-pghosphate (a P2X7 recept or

potassivag bnifert solutron aostadhine ﬂ;‘ér bt '@nyoylheltzimel adegibsias triphosphate
tr t he readi.n a pl C50 figure
<bb?§ﬂ’ea%awa?@gﬂrsqepf%@g%ét? a@s?%%dﬁﬁg the high ppﬁangra bﬁéfpwlutwn

corftﬁﬁm%%%i(‘)ﬁl@l i Joﬂfb%ﬁh& 69 la{el}§ C(g\gege%og@/ th %h)la%pcg ghegteasntd

und necessary to re

incabdtéd/att3y 0Yfop Bfe héwurP ﬁ(ﬁé%la“té 34hé GLER £ Peﬁdi@ﬂlxﬁeﬁldo?esccnt plate

normal Iy indicative of an antagoni st. Exanpl es of
readecepitationdlugonésission 185 ude sltitheiddsnBr dfdsn,ds (20 lnhe cFor the

in WD,00/ 61569, 194, WO 01/ 44170 and WO
PUIBRSes 21 SFPAL{SRB, @%ﬁ\% Ea]]é???ﬁ ERtROHEORTH AR yE doxal -phosphate (a
i f
AR e LD LRI APLE ARG RSt
obthld&d, arECepiigiire iabdlagand $ér thétedt coRRUBGhRIfidRE Bith@the negative

logarithm of the concentration of test compound necessary to reduce the bbATP agonist

activity by 50%. A plICsg figure greater than 5.5 is normally indicative of an antagonist.

Examples of P2X7 receptor antagonists include the compounds described in WO 00/61569,
WO 01/42194, WO 01/44170 and WO 03/041707, the entire contents of which are

incorporated herein by reference.

More specifically, in a first embodiment of the present invention the P2X7 receptor

antagonist is a compound of formula
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WD 2005/ 025571 3 Ara (I) wherein mrepresents 1, 2 or
3; each R a independently represents a hydrogen or
wh2006gz3s7at omp Aa represents C(O NH or NHC( O PCHSER084/001334
represents a group Xa, R 4a or PCT/ SE2004/ 001334 Xa
represents a bond, an oxygen3atom or a group CO
(CH2) 1-6, CH=, (CH2)1-60, Q(CH2)1-6, Q(CH2)2-60,
Q(CH2) 2-30(CH2)1-3, CR (OH)), (CH2)1-30(CH2)1-3,
(CH2) 1- 30( CH2) 2- 30, NR5a' (%Léms%a NR5a( CH2) 1- 6,
(CH2) 1- 3NR5a( CH2) 1- 3, 10 /X 2-'6NR5a,
Q( CH2) 2- 3NR5a( CH2) 1- 3, 4tKHR) 1- 3NRba( CH2) 2 - 30,
NR5a( CH2) 2- 60, NR5a(|CH 0(CH2) 1- 3, CONRSa, NR5aCoO,
S(On, S(OnNCH2, CH2Y( S2NR5a or NR 5a S02; n is
0, 1 or 2; R repgf a—ydRogen atomor a Cl-C6
al kyl group; 15 ong and R3a represents a
hal ogen, cyano, nitro,51am no, hydroxyl, or a group
selected from (i) Cil- al kyl optional |l y(Bubstituted
by.at |least o -C6 cycloal kyl, (ii) C3-C8
WhS%l@’@?&FWf?nts(ﬂiiic)%O -06 al kyl oxy optionally
ea tijdest - kyl, and (iv)
R ey FCBUE MO Y e g
A ogiresenalC(P)NEUbs INHU(@)x by one or nore fluorine atons,
and the other of R2a and R3a represents a 20 hydrogen
AT JeDIPEPHY R ATOHPOoM ei ther Rda represents a 3- to

9- nenbered satur atae;pt“aor unsaturated aliphatic
het erocyclic ring{system containing one or two

nitrogen ahons and optionally a2 Xy asxtm A he
R
Rza R2a |

2

x* represents a bond, an oxygen atom or a group CO, (CHp)i, CH=, (CHz)l_sO,
O(CH)1-6, O(CH2)260, O(CH2)230(CHp)13, CR'(OH), (CHy)1.30(CHp)1.s,
(CHp130(CHp)2 50, NR™, (CHp)eNR™, NR™(CHp)r.s, (CHp)sNR *(CHp)y.s
O(CH).6NR ™", O(CHp)sNR™(CH)rs, (CHp)sNR*X(CHy); 50, NR™(CH)¢O,
NR™(CH)50(CHy)15, CONR™, NR™CO, S(O)y, S(0):CHz, CHaS(O)y
SO;NR™ or NR*S0;,

nis0, 1or2;

R’ represents a hydrogen atom or a C;-Cg alkyl group;

one of R2a and R3a represents a halogen, cyano, nitro, amino, hydroxyl, or a group
selected from (i) C1-C6.alky1 optionally substituted by at least one C3-Cg cycloalkyl,
(if) C3-Cg cycloalkyl, (iii) C1-Cg alkyloxy optionally substituted by at least one

C3-Cg cycloalkyl, and (iv) C3-Cg cycloalkyloxy, each of these groups being optionall};
substituted by one or more fluorine atoms, and the other of R2a and R?’a1 represents a
hydrogen or halogen atom;

either R4a represents a 3- to 9-membered saturated or unsaturated aliphatic heterocyclic

ring system containing one or two nitrogen atoms and optionally an oxygen atom, the
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WD 2005/ 025571 4 PCT/ SE2004/ 001334 heterocyclic ring

system being optionally substituted by one or nore
wGaasneIsoent s i ndependently sel ected from fl uPCT/SE2004/001334

atons, hydroxyl, carboxyl, cyano, d-C6 alkyl, d-C6

hydr oxyal kyl , -NR 6aR7a, -(CH2)rNR6aR7a and

- CONR6aR7a, or R4a represents a 3- to 8-nenbered

sat ur ated carbocyclic ring system substituted by one

nor. e substltuents i pndependent ]y sel ected from-NR

het%fé’ﬁf:"alc TRECSIEPNRERSIRIOnAYY SUlstReh Ry ane ooy suhstiyente m
1nd HAnPPLI R ilr%mfﬂﬁroguggﬁ oﬁlxégetygfctké/? d? hox ’Ie o Iog? g alkyl,

stituents In ent

clm@mrommyQXWRaaR E@ ® bnd SCONRSR3? 4, 5 or
6j, R 5a represents a hydrogen atom or a Cl-C6 al kyI or
or RJS -1epresgds @3t mﬂ-ngmbemd Sammt%aarhMCR@ aingagétem substituted by one

or 1gpde 87ndent | ) dﬁ%ﬂ){dﬁ%@’ r ogle]%g z/ug} géHg %g%uﬂnd
e A o R o

subS@ﬁlHﬁtaﬁlﬁiépélﬁieﬁﬂy)@é&édte&froﬁﬂ M@irindlatding, MG dfdx OV AROS, - @lkyl;
15 (a) when Aa represents C(O NH and Rda represen S an

risdngubhet Ptonbed 3- to 8- rrenbered saturated aliphatic
Sehetero rin ste ni ng gne njtrogen atom
trﬁewssz@/ 7 by ol Ao Al bR Cabaloakar sroup:
R gRIESen R -
R BTk g?%e%%“{ﬁ%%?‘a@? 2GRt
Cy- maﬂiyﬂﬁMyhl&tyEdr I@g—d@ZS&ilMﬂkyngismﬁ)SatM hﬁdﬂR fo(ngth With the
20 unsubstituted piperidinyl or unsubstituted
nitrpgary dpmdp mghichyhoy pre attacheddpronia En to\8-mepbersdsttsatdiGeBrocyclic
.and R4a represents an unsubstituted 3- to 8-nmenbered
Mg at ur at ed aliphatic heterocyclic ring system

RN L ogen aton (hen )6 o otfer than

(a) whert AS ee;treseﬂs@dﬁ)))m}ﬁandl‘kl%@bﬁ)eéen@s &1 uridebMituted 3- to 8-membered
saturated aliphatic heterocyclic ring system containing one nitrogen atom, then X" is other
than a bond, and

(b) when A® represents C(O)NH and x* represents a group (CHp);.¢ or O(CHp)ig, then
R % does not represent an unsubstituted imidazolyl, unsubstituted morpholinyl,
unsubstituted piperidinyl or unsubstituted pyrrolidinyl group, and

(c) when A® represents NHC(O) and R4a represents an unsubstituted 3- to 8-membered
saturated aliphatic heterocyclic ring system containing one nitrogen atom, then X" is other
than a bond, and

(d) when A” represents NHC(O) and X" represents O(CHy)1.s, NE(CHp)1.6 or SCH,,
then R4a does not represent an unsubstituted 1-piperidinyl or unsubstituted 1-pyrrolidinyl
group, and |

(e) when A? represents NHC(O) and x* represents O(CHy),.3NH(CHy),, then RA'E1 does
not represent an imidazolyl group;

or a pharmaceutically acceptable salt or solvate thereof.



10

15

20

25 then Rd4a does not represent an unsubstituted
1-piperidinyl or unsubstituted 1-pyrrolidinyl group,
waeaszp7when Aa represents NHC(O and Xa reprBGEBRER04/001334
Q(CH2) 2_3NH(CH2) 2, then R4a does not represent an
i m dazolyl group; or a pharmhceutically acceptable
salt or solvate thereof. 30 WD 2005/ 025571 5 Conpounds
of forrmula (I) are described in WO 00/61569.
PCT/ SE2004/ 001334 In a second enbodi nent of the
Copipounds ofifarana (B sre drscpbodn WOHWIS69nt agoni st is a
conpound of fornmula 5 wherein Db represents CH2 or
CH2CH2; Eb represents C(ONH or NHC(O; R b and R2b
In £eezond ealepeiRERNLT the Elﬁiﬂﬁﬁnu@nlﬂh’djl’ FecOht
atom or an am no, @%% nitro, :p}g?ekyleﬂS oPQAtQ@ﬁﬁgusa
comppundud fomptlay| group; R3b represents a group of
formula 4b 5b Xb. R~Yb. R~zb (i); Xb represents an
oxygen or sul phur atom or a group NH SO or SQ2; 15
I'b represents an oxygen orR3ul phufR Pat om or a group NR
11b , SO or S02; Zb represents, a group -OH -SH,
-C2H, C1-C6 al koxy, C1-C6 , \i O,
C1- C6- al kyl sul phinyl, C 1 Zul phonyl, -NR 6bR7b,
_C( O NR8bRIb, i ni dazol y {01 i m dazol yI ,
-N(R1Ob) C(O Ci1-C6 aI aI kyl car bonyl oxy,
Cl1- C6' al koxycar bonyl oky, 3500 NR12bR13b - -OCH2OC(O) R
14b - OCH20C( O) OR 15b | - 00( O) OCH2OR16b:

I

. b
wherein D~ represents CHy or CH,CHy;

E” represents C(O)NH or NHC(O);

1b 2b .
R and R each independently represent a hydrogen or halogen atom, or an amino,
nitro, C1-Cg alkyl or trifluoromethyl group;

3b
R™ represents a group of formula

4b b
\Xb'R\Yb'RS\Zb
(ID);

b
X" represents an oxygen or sulphur atom or a group NH, SO or SOo;

b
Y represents an oxygen or sulphur atom or a group NR1 1b, SO or SOy;

b
Z represents a group -OH, -SH, -CO,H, C;-Cg alkoxy, C1-Cg alkylthio

C-Cg-alkylsulphinyl, C;-Cg.alkylsulphonyl, NR*'R"", -C(O)NR®°R™®, imidazolyl,

.. 10b
1-methylimidazolyl, -N(R™")C(0)-C;-Cg alkyl, C1-Cg alkylcarbonyloxy,

2b
C1-Cg alkoxycarbonyloxy, -OC(ONR' R *®, -0CH,0C(O)R*, -0CH,0C(0)0R

or -OC(0)OCH,OR %
4b
R represents a Cp-Cg alkyl group;

5b
R represents a C1-Cg alkyl group;
&b 9% _10b _12b

13b .
R R ,R,R7, R, R andR"™ each independently represent a hydrogen atom,

or a C;-Cg alkyl group optionally substituted by at least one hydroxyl group;

15b
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Rdb represents a C2-C6 al kyl group; R5b represents a

Cl-C6 al kyl group; 6b 7b 8b 9b 10b 12b 13b R, R, R,
woR2005M2557R and R each i ndependently represent BCT/SE2004/001334

hydrogen atom or a Cl1-C6 al kyl group optionally

substituted by at |east one hydroxyl group; WO

2005/ 025571 6 PCT/ SE2004/ 001334 Rllb represents a

hydrogen atom or a Cl1-C6 al kyl group optionally
tituent independently

1$tubst i t yt t | t b
R seT%EeltS%Iﬁs g?‘%ﬁ%ﬁgﬁ ?@%{3 |%r aﬁgy‘gﬂé&lsgwmvﬁimﬂm sybstipited by at least
- ; ' epr.esent Cl-C6
e L
RreResamd R NeliOndepéndely Rpedtbst ¢ - dYb 5
represents O,_thé%e B rggiesents -Nh%g%%%gg&ﬁgfe R6b
withehe powisosthat GY whewEn reprenenaiNHCE) X eppresaid ©, Siot NeTand Y

a hydrogen omor a 66670l kyl oup substituted by
re%?se‘l\{té Ks ?heé‘réi TeRFETEX yﬁkg% u p‘,’Vh%f i é{%? irgDresgREsrR fEydrogen atom and
S or NH. Yb
R bk P ehpasl A B TN Carb 2ol sy Loastone
hydrotyl-g@bipoand (1) Gzl feprétntd NHGIOBRE WIrERhIS0. S or NE Y
acceptable s/t or solvate there%f. 10 Conpounds o

represemt NAl d B atiepregense CHEHD; thewd G4 hd2OF or imidazolyi;r d
esent invention the P2X7 receptor

eﬂ?odinent Ff the pr

or g phagacRugeal ysacge}&tglﬁlﬁé@,lﬁar sobyate hepagfa 15 wherein Dc
represents CH2 or CH2CH2; 20 E C represents C(O NH or
NHC(O); Rlc and R2c each independently represent

Coyoirelg @ forhal 00D e 8d8cABed M WO001/41r9¢6 al kyl  or
trifluoronmethyl, but Rlc and R2c may not both

simul taneously represent hydrogen; Ric represents a
In aXhitd %m%gdi];ﬁ)errlgg% fe \{Jpesggtqgécgl%%g Z}}e P2X7 receptor antagonist is a compound

of formula

(Iv)
wherein D° represents CHy or CHpyCHy;
E’ represents C(O)NH or NHC(O);
Rlc and RZC each independently represent hydrogen, halogen, amino, nitro, C1-Cg alkyl
or trifluoromethyl, but R1C and R2C may not both simultaneously represent hydrogen;

3c
R™" represents a group of formula
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7 4c R5c PCT/ SE2004/ 001334 R4c represents a Cl-C6

al kyl group; C represents an oxygen or sul phur atom or
w@2@s02§37NR13c X , SO or SO2; R 5C represents PyOSENEH(01334

or R5c represents Cl1-C6 al kyl or C2-C6 al kenyl, each

of which 5 may be optionally substituted by at |east

one substituent selected from hal ogen, hydroxyl,

(di)-C 1-C6-al kyl am no, -Yc-R6c NH2 and a 5- or

6- menber ed heteroarngn{éficgﬂ?‘i ng conmprising from1 to 4

het er oat ons i ndeperidentXy sel ected fr(%n ni trogen,

xygen and sul phur whi ch heteroaromatic’ri ng nmay

R4| tepedstntbe GeCyplkiybgralip;y substituted by at | east one
cSubstituent sel ected from hal ogen, h?égr oxyl and Cl1-C6
X Fpmepsentsyn qxypereiesphua Atosxgiferovp NRil pHi® oaf0m or a

R B B LSRN o SO o v
- Okh < GORH, - i OCR11
el R oGRS sy Bt b o e PG e LD RS abrony,

(dinbeiE-Akylnmpre SANS an oxygen or sul phur atomor a

group NH, R6c additional represents hydrogen, Cl-C6
al kyl, C1-C6 al kyl carbonyl\/ C1-C6 al kox carbon 1, -C O

NR14cR15c -CH OC O R16¢c 17aAY Y ( ) , 2 ()
-CH20C( O OR or -C(O)(IJ—Q(RMT!*Q; %R_Eg R9c, R10c, R Ic
nt

and R12c each independently repr a hydrogen atom

506r @rfehrbeled héfrédrkmht ;
UG-8 cycl oal kyl | fo:h &Cgﬂ%f/’%?%%ﬁ%ﬁ%{ ﬁg/tf ?B%?%%@ Afilependently
selqctqgrfeer mitsogen, RygG6am sujphuy watigh batioarvmidiy righsdy teelras

b t |l east one substituent selected from hydroxyl
optlgﬁaﬁbiqb@%tuéq%@;; eagtepe substituent selected from haloge);l, hyd%/oxyl and

C1-Cg alkyl;

Y° represents an oxygen or sulphur atom or a group NH, SO or SO»;

R6C represents a group -R7CZc where R7C represents a Cy-Cg alkyl group and yAl represents
an -OH, -COH, -NR™R°, -CONR'®R™ or -N®)C(0)-C;-Cg alleyl group, and,
in the case where Y° represents an oxygen or sulphur atom or a group NH, R6c
additionally represents hydrogen, C1-Cg alkyl, C1-Cg alkylcarbonyl, C1-Cg
alkoxycarbonyl, -C(O)NR**R™°, .CH,0C(O)R'®, -cH,0C(0)0R'™® o
-C(0)OCH,0R %, |

RSC, Rgc, Rloc, RHC and Rlzc each independently represent a hydrogen atom or a C1-Cg
alkyl group;

R13C represents hydrogen, C3-Cg cycloalkyl, C3-Cg cycloalkylmethyl, or Rl?’C represents
a C1-Cg alkyl group optionally substituted by at least one substituent selected from
hydroxyl and C1-Cg alkoxy; and

R14C, Rlsc, Rl6c, R17C and ngc each independently represent a C1-Cg alkyl group;

with the proviso that when E’is C(O)NH, X% is O, NH or N(C;j-Cg alkyl), then RSC is
other than a hydrogen atom or an unsubstituted C1-Cg alkyl group;

or a pharmaceutically acceptable salt or solvate thereof,
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Rl4c, R15c, Rl6c, Rl17c and R18c each independently
represent a Cl-C6 al kyl group; 25 with the proviso

wao bas/ogdsen Ec is C(ONH, Xc is 0, NH or N(Cl- G3CEHSKDI0N01334
then R5Cis other than a hydrogen atom or an
unsubstituted C1-C6 al kyl grdup; or a pharmaceutically
acceptable salt or solvate thereof. WO 2005/025571 8
PCT/ SE2004/ 001334 Pr eferred corrpounds of formula (IV)

ol R B ) B i
sulﬁ,ﬁtu'ﬂﬂi cYesRas §Wh?>0a5§9 ertedl suﬁé’tﬁﬁéﬂttbléh%d YHRY iy F#

6- rrerrberered h matic ring conprising from

subtitulel witlp 8 50 BB 6-nhdmbbegertd BétefoafEnithaind &ﬁnﬁrmg;ﬁoﬁf 1to4
heteroatons in the ring is not greater than

heteroaignisnt ¢s prefermdrtiitahg hwpbeaof hetesmatarheth the rMis not greater than 2.
01/ 44170. In a fourth enbodi mrent of the present
i nvention the P2X7 receptor ant agoni st is a compound

eln mrepresents
CO&EO‘%&%:BFHE@H&@CEI%}C#? éépeﬁgem Iy regpesents a

hydrogen or hal ogen atom Ad represents C(O) NH or
, 15 Ard represents a group or 2d (VI1) (Vi)
In B(fo;th 66W@dwem2w&mewfdnvwé§hm?ﬂh adcopon AntAZeNis is a
am n dr oxy or a group selected from (i) Cl-C6
cowwﬁ BE IIy substituted by at | east one hal ogen
atom 20 (ii) C3-C8 cycl oal kyI (iii) Cl-C6 al koxy
optionally substituted by at ) alzg om?d hal ogen
2/m .

R R4

1d
R VD)

wherem m represents 1, 2 or 3;
each R mdependently represents a hydrogen or halogen atom,;
A represents C(O)NH or NHC(O);

d
Ar represents a group

R4d R4d
ad 3d RSd R4d
RNy ANz 2
S | N IN or NP
Pl2d RZd

RZd

(VID) (VII) (IX)
one of RZd and R3c1 represents halogen, nitro, amino, hydroxyl, or a group
selected from (i) C1-Cg alkyl optiohally substituted by at least one halogen atom,
(ii) C3-Cg cycloalkyl, (iii) C1-Cg alkoxy optionally substituted by at least one halogen
atom, and (iv) C3-Cg cycloalkyloxy, and the other of R2d and R3d represents a hydrogen

or halogen atom;
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atom and (iv) C3-C8 cycl oal kyl oxy, and the other of
R2d and R3d represents a hydrogen or hal ogen atom WO
WQOB502833671 Rod represents a group 9 5d R6d NpEI7SE2004/001334
PCT/ SE2004/ 001334 (X); Xd represents an oxygen or
sul phur atomor a group >N-R8d; nisOorl; 5 R5d
represents a Cl1-C5 al kyl group which may be optionally
substitut ed by at | east one substituent selected from
dr o§% halogen and Cl-C6 al koxy; R6d and R7d each
[ 99538 83 represent a hydrogen atom Cl1-C6 al kyl

(optl onal | y substit t d by at FReast one substituent
sel ected from hydr ox hal oge Cl- C6 al koxy, and
(di)-C1-C4 al kyl am 41T bt onally substltuted

by at |east one hydr X I oup)), %g
dcycI oal kyl (optionally substitut ed by ? I east one

X séfhedentsupnixygel @bt koM byduouybn-RA%I ogen and Cl- C6
al koxy); and R8d represents a hydrogen ‘atomor a Cl-C5

nisd) @yl; group whi ch may be optionally substituted by at

5d east one uﬁt tuent s cte fromh droxy hal o
R Ciree sl S iim BRI e! b, etnal naxbslfused by St one

nis 1, Xxd
Su}zfgté%‘?%t%ﬁ%%%e2&%%@8&%@’@%3 REs Ry rea and Rr
R Umd® eabb iftepéntishil prpossshtya i RR6 SHEASmAC HrPEA tof Ry
or do not both sinultaneously represent an

subgfifgteddryi at &ﬁaéfomeﬁuwtmt yelected frapnerydooryl dfaldzed, @n@JaFﬂbbxy, and
0o A B S LB keSS 2, o
C3-®g I?:)ﬂ:loal?{S)}j(optmnally substituted by at least one substituent selected from hydroxyl,
halogen and C;-Cg alkoxy); and
R8d represents a hydrogen atom or a C1-Cs alkyl group which may be optionally
substituted by at least one substituent selected from hydroxyl, halogen and C;-Cg alkoxy;
with the provisos that:
(a) whennis 0, then Ad is NHC(O), and
(b) whennis I, Xd represents oxygen and Ad is C(O)NH, then R6d and R7d do not
both simultaneously represent a hydrogen atom or do not both simultaneously
represent an unsubstituted C1-Cg alkyl, or when one of R6d and R7d
represents a hydrogen atom, then the other of R6d and R7C1 does not represent
an unsubstituted C;-Cg alkyl; and
(¢) whennisl, Xd is oxygen, sulphur or >NH and Ad is NHC(O), then R6d and
R7d do not both simultaneously represent a hydrogen atom or do not both
simultaneously represent an unsubstituted C1-Cg alkyl, or when one of R6d
and R7d represents a hydrogen atom, then the other of R6d and R7d does not

represent an unsubstituted C1-Cg alkyl or -CHpyCH,OH;

or a pharmaceutically acceptable salt or solvate thereof.

Compounds of formula (VI) are described in WO 03/41707.
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(c) when nis 1, Xd is oxygen, sulphur or >NH and Ad
is NHC(O, then R6d and R7d do not both
wareeslesaneous! y represent a hydrogen at om or dRPCTISE2004/001334
bot h si nul taneously represent an unsubstituted Cl-C6
al kyl, or when one of R6d abd R7d represents a
hydr ogen atom then the other of R6d and R7d does not
25 represent an unsubstituted Cl-C6 al kyl or
-CH2CH2OH; or a pharnmaceutically acceptable salt or
sol vate thereof. Conpounds of formula (VI) are

- SRS O Qi R EORPLSERS i copontc

foriment i on the P2X7 receptor antagonist is a conpound
of fornmula 5 wherein mrepresents 1, 2 or 3; Ae
represents C(ONH or NHC(O; 10 Ye represents N or CH,
Xe represents a bond, CO (CH2)1-6, OQ({kH2)d-6,

(CH2) 1- 6NH( CH2) 1- 6, (CH2) 1- 60( CH2) 1- 6 (CH2) 1-6; Ze
represents NR2eR3e; Rl e represent ogen, cyano,
nitro, amno, hydroxyl, (CH,)36 or YC3- C8

cycloal kyl, is which

al kyl or cy kyl group group
can be optionally s i

uted by,@ne or nore fluorine
depenidently represent a
hydrogen atom C1- (b or C3-C8 cycl oal kyl, which
al kyl or cycl oal k) oty can be optionally
substituted by o4 pgre groups selected from
hydr oxyl, hal ogen or Cl1-C6 al koxy, 20 or R 2e and R 3e
together with the nitrogen atomto which they are
attached forma 3- to 9 nmenbered saturated nono- or
bi cyclic heterocyclic ring conprising ipm1l to 2
nitrogen atons and optionally an oxygen atom which
whereindp aenresants 1,i2f§ 3can be optionally substituted by

A: %r%?%gﬁtg@obi%}ﬁ 89%@@),6“ ed from hydroxyl, -hal ogen or

Y represents N or CH;

X° represents a bond, CO, (CHz)i.6, O(CHy)16, (CH2)1.6NH(CHz)1.6, (CH2)1.60(CHb)1.6,
NH(CHz)1-6;

z° represents NR*R>;

R1e represents halogen, cyano, nitro, amino, hydroxyl, C1-Cg alkyl or C3-Cg cycloalkyl,
which alkyl or cycloalkyl group group can be optionally substituted by one or more
fluorine atoms;

Rz(3 and R3‘3 each independently represent a hydrogen atom, C;-Cg alkyl or C3-Cg
cycloalkyl, which alkyl or cycloalkyl group can be optionally substituted by one or more
groups selected from hydroxyl, halogen or C;-Cg alkoxy,

or Rz‘3 and R3e together with the nitrogen atom to which they are attached form a 3- to 9-
membered saturated mono- or bicyclic heterocyclic ring comprising from 1 to 2 nitrogen
atoms and optionally an oxygen atom, which heterocyclic ring can be optionally

substituted by one or more groups selected from hydroxyl, halogen or C1-Cg alkoxy;

or a pharmaceutically acceptable salt or solvate thereof.
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or a pharmaceutically acceptable salt or solvate

t hereof. 25 WD 2005/ 025571 PCT/ SE2004/ 001334 11
w@eovpoessds of forrmula (X)) nay be prepared by PCESEXD4/§01334

according or anal ogous to that described in the

references cited herein abovél In a further aspect of

the present invention the P2X7 receptor antagoni st

is - 5

ro- 5- hydr oxy-eth Ianlnogﬁeth yl am no] - met h

Comou S(erfplaigﬂelﬁ é>(£[)3n@y he R@pqre@ ¥ chen)ishgppsAryling oF aagipgras to that

oG A oy e SRR betam e, P

(R)-2-Chl oro-5-[3-[(2, hydroxy-
- et hyl et hyl ) am no] propyl ] -N 10

In ¢ furthey @312@me3hdptb36rﬂt dreeatioy th¢é?t2|§§r;| r):cdpmrzeal‘dgdm,st is:-
2- Chl or o- [ (2- hydr oxyet hyl ) 0]
e?f@&l%n%{[ﬁyllz]hWWr‘? Ylamgio) @tfeﬂafm:{lsl -wethydleh- i -

(tngy(gll%:?r/o)13 - 'g’l %%}dl)f)l?fs%‘ﬁm oy pr opoxy] propyl ]1-N-(tricy
gb %Ifwlf’i%lr% 51[331?3%1()@ ydfggx%? pr opyliog% %?H%%QB%S} 1 de? T yimethiyl)-
bmymhb@ﬁ 3.1.13" 7] dec-1- yl nethyl)-benzani de, _
LSl o B g s L ol (11

RS R S o) thory v i
22 G %5-f2- [Eﬁhydraxye{tﬁﬁ)dﬂﬁﬂé]@myﬁﬂéthymw—@ﬁ&yc%[*3@XJVP7]dec 1-
et hoxy] -N-(tricycl

mydtingd)-hgrzZpmitden z ami de
L H b M Bk P
yl%?be}{hﬂ@ p?/lp)ergglnﬁalm- Slemstzﬁyl N-(tricyclo[3.3.1.1]de
2 ChYbroEs- [By{3) hRR&&APIod§lamino)-propoxy]-N-(tricyclo[3.3.1.1% 7] dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[2-(3-hydroxypropylamino)ethylamino]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[2-(3-hydroxypropylsulfonyl)ethoxy]-N-(tricyclo[3.3.1. 13 dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[2-[2-[(2-hydroxyethyl)amino]ethoxylethoxy]-N-(tricyclo[3.3.1.1*7]dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[[2-[[2-(1-methyl-1H-imidazol-4-yl)ethylJamino]ethylJamino]-N-

(tricyclo[3.3.1. 13’7]dec-l-ylmethyl)-benzamide,

2-Chloro-5-piperazin-1-ylmethyl-N-(tricyclo[3.3.1.1]dec-1-ylmethyl)-benzamide,

2-Chloro-5-(4-piperidinyloxy)-N-(tricyclo[3.3.1. 13’7]dec- 1-ylmethyl)-benzamide,

2-Chloro-5-(2,5-diazabicyclo[2.2.1Thept-2-ylmethyl)-N-(tricyclo[3.3.1.1]dec-1-
ylmethyl)-benzamide,

2-Chloro-5-(piperidin-4-ylsulfinyl)-N-(tricyclo[3.3.1.1>" ]dec-1-ylmethyl)-benzamide,
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2-Chl oro-5- (4-piperidinyloxy)-N(tric yclo [3.3.1.13"]
dec- 1-yl net hyl ) - benzam de, 2-Chl oro-5-(2, 5-di

w@2z@biozspel o [2.2.1 ] hept-2-ylnethyl)-N (tri cyPCDSE2004/001334
[3.3.1.1 ]dec-1- yl nmethyl)-benzam de,
2-Chl oro-5-(pi peridin-4-ylsul2inyl)-N(tricyclo
[3.3.1.13"] dec-I-ylnethyl)-benzam de, WO 2005/ 025571
PCT/ SE2004/ 001334 12
5-Chl.oro-2-[ 3-[ ((3- hydroxypropyl ) am no] propyl ] - tricy
PO T B OBy HBUNY PRy eie-ba Al

- R) - 2- hydr oxy- |- net hyl et hyl
st PR Yo (35 1 08
deaHionL SEs-{TYiR =23hyd%b$ij}-dirﬁ&ﬁyl%ﬂﬁrl}éﬁﬁﬁ@]ﬂﬁyg)};ﬁw-

5-Chl oro-2-[ 3- (et hyl am no) propyl’]-N-(tricyclo[3.3.1.13
(tricydlo@c3. L1Y1)deet hyInetiyl)-Bymyrdinveadokaxalkej de, 5- Chl or o- 2-

[ 3- _[(2-hydroxyethyl) ami no] propyl]. - tricyclo

L oS R e Y i Lo Kl a4

oL -2~k 3- 2S) - 2- hydr oxypr opyl ] am no] propyl ] - N-(
py‘?(%ll%éyc Ogmﬁjé(ge& [1[ (13' %dec- )1/ 10

y b1 b6l D F 3 E(DIH X OB I RANRIY _(tri 37 dec-1- -

3Bt hy] B (o oad g gy e g@ofiég}{/%%(tfl%ﬁé?[f‘%lmlan-]%ec-lyF’%nethyl)
4-paridmeydrhgeanigé.] - tricyclo [3.3.1.13'] decane- |

' armaceutical ly acceptable sa

:c,g%gﬁ?arg-?gg-ﬁ??;”%r%gg’fWPwﬂ]awqiﬁm ﬁca@p[éyé-tl-l%dec-l-
ylngegfgﬁgik%ﬁ,hgg%%g%‘am% ude, where applicable, acid

_ ertvéd from pharnmaceutically
aNC{Qm/IaﬁherSJ(%kQ@!’Vl-&ia@dbii:}@kqaﬁl1C_|n@§%%§ca§lﬂﬁ1|§'ll)§§?r®1]-
eal e,

~chlori de37br om de, sul phate, phosphate, ma
tricyclobd-ald,” Ideqanedtasetagiide,at e, benzoat e,
4- met hoxybenzqat e, or, 4-hydroxybenzoat e,
TR s DAl Sl G AL ore thereof.
nmet hanesul phonat e, ascorbate, acetate, succinate,
| actate, glutarate, gluconate, tricarballylate, 20
Phaitdeeny fiap fichistb 618 8alesan blady, vlieze QjS}])lQJaBl%E &8 additio8kts derived
salts prepared from pharnaceutically acceptable
frommbegaarcstically aoeaptahleinbrgwi. angairganic ecidysahfas ahloride, bromide,
i.norgani ¢ bases include alum nium _amonium calcium .
Sulpltifi, SROSRRRS, Mg lcalp oSLBEALe, (RTLTaH, GHTELonbGERIcy rmethgRT EOate, 3-
T ass ] ' [ i t
or {0 LR B S, IS SR g e,
ascOMGREadetR, SPEi s ilavtateNduaatd, Wdoahfestric@duli plager | ved

from
hydroxynaphthalene-carboxylate or oleate salt; and salts prepared from pharmaceutically

acceptable inorganic and organic bases. Salts derived from inorganic bases include
aluminium, ammonium, calcium, copper, ferric, ferrous, lithium, magnesium, manganic,
manganous, potassium, sodium, zinc and bismuth salts. Particularly preferred are the
ammonium, calcium, magnesium, potassium and sodium salts. Salts derived from
pharmaceutically acceptable organic bases include salts of primary, secondary and tertiary
amines, cyclic amines like arginine, betaine, choline and the like. Examples of

pharmaceutically acceptable solvates include hydrates.

Examples of P2X7 receptor antagonists that may be used in the present invention include:-
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25 pharmaceutically acceptabl e organi c bases include

salts of primary, secondary and tertiary am nes,
we@ymbizssami nes |i ke argini ne, betaine, chol i nePEISE20E001334

i ke. Exanples of pharmaceutically acceptable

sol vates include hydrates. EXanples of P2X7 receptor

antagoni sts that may be used in the present invention

i ncl ude: WD 2005/ 025571 PCT/ SE2004/ 001334 13

2-Chl oro-5 - 2- (2-hydroxy-ethyl am no) - et hyl am no

. ?,TQIHWOJ-S—I[]q_-(2[—hy[droxy(—ethylgrrﬁno)ﬁyethylan%ino]-metlzyl] -N- y ]

(1] £.3..3. 1. 13, 7].dec- | - Uhyl ) - benzan de,
(tng%%)/[ggfo!(lz 'ﬁl —gfleﬁcd%-y%metﬁlsi %enéam\ﬂigecﬁhydrgchl?on e

29 CH16005-93-[ B=HydRo b9 WRERMob TN ALY AR 3. 1 My dek I Fhethyl)-

clo [3.3. .5(]3§c-){y¥ylp?f§t hyrﬁ))?yoggfrjllza%hdg, pgl I}I]C(e Pbethyl
bertppohide; hlydrochlleriBe

( F}% 2- Chl or o- 5-%3- E( 2- hydr ox@ -met hyl et h I&am noj pr op

y(-NChiarpiSclpel(ghydeoxy-11methylsthyDapinelprapyll-Henzani de,

- 5i.de 2-Chloro.5 - [ .[2- - hydrox yethyl)
<m§%%qé@]°% hc]%ﬁ rﬁé’ﬁ?ﬁ‘??l’?ﬁ?{‘%@{c%ﬁ"é‘@. .1.13'] dec-1-
yb et &l 3-s ez ayideyet h6)efhbs &ﬁ#l-]@t@&é'..”d -1-
(3. 13 z[%et hy?%ﬁi S D 3?%%y| gt r%cy@f%l 1" dec-1
yinjedhy8)-berZaniide) @cetdte (1.0) sdltmet hyl ) benzani de, :

SISt s BT
- ] . hydrochl ori de 2- Chl - 5 - [2-
ylnfééﬁ@%%%%%’(@g%@%ﬁ%ﬁﬁ%; Ogt h§IrI a?ri noj - (Izlr ?t ri cycl[ 0
[ 3—(3}161%)153[3-(ﬁﬁﬁr&xy-ﬂo@?laﬁﬂhdrﬂ}@ﬁ@)@]iﬂ-%c?QSE3<?3.?.lé’njdé'ell-

" salt
ylotigH)-benzagide hy@oblyldridx y pr opy! sul f onyl ) et hoxy] - N-(tric

£l B oot i Bia 1 e
ylnﬁ%é%ﬁ%ﬂ%%%éﬁ ?g%&% glﬁﬁ!i/%r ochl ori de

22 OMi@b5-p- (42 JpyleRilfamy b thﬁé /3.1 8BMéd-1-
am noj et h?/zl giarrsildrﬁg)]a}ipél\l- 20 (?%1?01;%)fygl [ 3. 351?653? ]lngg{:d I1
ylmefhyiebéngamideenzam de 2- Chl oro-5 - pi perazin- |
icyclo .1.1 ]dec-

:%ﬁ@{rﬂy -;2_%ﬁégwﬁro&g?t{i}?laq%amy&qlh&g]-N—\(tricyclo[3.3.1.13’7]dec-1-

ylmethyl)-benzamide, hydrochloride
2-Chloro-5-[[2-[[2-(1-methyl-1H-imidazol-4-yl)ethyl]Jamino]ethyl]amino]-N-

(tricyclo[3.3.1.1*"]dec-1-ylmethyl)-benzamide
2-Chloro-5-piperazin-1-ylmethyl-N-(tricyclo[3.3.1.1]dec-1-ylmethyl)-benzamide,
dihydrochloride
2-Chloro-5-(4-piperidinyloxy)-N-(tricyclo[3.3.1. 13’7]dec- 1-ylmethyl)-benzamide,
hydrochloride |
2-Chloro-5-(2,5-diazabicyclo[2.2.1]hept-2-ylmethyl)-N-(tricyclo[3.3.1.1]dec-1-
ylmethyl)-benzamide, hydrochloride
2-Chloro-5-(piperidin-4-ylsulfinyl)-N-(tricyclo[3.3.1.1>"]dec-1-ylmethyl)-benzamide
5-Chloro-2-[3-[(3-hydroxypropyl)amino]propyl]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-4-pyridinecarboxamide,
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2-Chloro-5 -(4-piperidinyloxy)-N(tricyclo
[3.3.1.13"7] dec-1-ylnethyl)-benzam de, hydrochl oride
W@ 2005/025571 PCT/SE2004/001334

2- Chl oro-5-(2,5-di azabi cycl o[ 2. 2. 1] hept - 2-yl net hyl ) - N-
(tricyclo[3.3.1.1]dec-1- yl médhyl)-benzani de,

hydr ochl ori de 2-Chl oro-5-(piperidin-4-yl sulfin
yl)-N(tricyclo [3.3.1.13"] dec-1-yl methyl)-benzam de

P05 T YA BB Ry e;hyi%&%l%ﬁ%"ﬁa%ﬁ*xéﬁé 4’
(m\[[?fégéogi ?1255%%1(1 gﬁgétﬁg?%sﬁyl%ﬁ %I COIRATY pr og;lo] SNE 3(E ric

y61@11613)r3{31-(e113y111mﬂﬁ9prbg}’1ﬂUie(tﬂh’ﬂ'c‘)lo[g 3.1.1>"]dec-1-ylmethyl)-4-
pyri di necar boxam d
py1[1®n(:@rbﬂ}qaandmbymoompn]ie N-(tricyclo [3.3.1.13"] dec- |
di b de, hydrochl
D b s b AP O PR VO BY G LA (it bybmethy):

t hyl 4- pyri di necar boxam de,
dﬁgir%ggﬁg ’;‘lﬁ’é‘& %‘f‘l%ﬁo [% % [ (ZS)pyZI hlydr oxypr)(;pyl ]
am@mam@mw [I2.9)|=2(I§}Vdr6)§/ﬁir@1£}3}a§uﬂo]%ﬁ> 11degmrik clo[3 3.1. 137]dec 1-

yl met hyl ) - 4- pyri di necar boxani de, ydr och ori de, and
yinpetlpg)- r%ﬁtvmwnegarpgxe@mdeshhydm@mmmndi 0[3.3.1

PR S50 PR s Atetudvetots acanand ateachepabobomat i ge.
tnCﬁgl%[%yl'lv‘eldb{b%qdéc%&t:ﬁdé‘%gﬂfdﬁﬂlo&ﬁ@ present invention

capabl e of existin st ereoi soneric forns.
It will be understood that the invention enconpasses
all geonetric and optical isonmers of the active
The a@man&rﬂd@m& ﬁ@pdrﬁmh@p@sem ireieaBén mag ba dapalple @fOEemimgsn

s pisp R PR R oor BB A o GRS gt

o T A, SIS 838 s

Tawomprsand naik tuseshhérasicasd forin dnsespepabiie p@ésehﬂhv&itidnn g,
whet her fully or partially, the enzyne cycl ooxgenase
(COX) The enzyne has at Ieast two 20 isoforns

Thé 5Pl iy dtSaiioin e gt B ettfon’ Raobttetridal abtimagmatory
dru@ '@NSATDF%ﬂ RSATS7¢a (opourd MLGRarcE thd WGpBbIE of Whribiting,

pl ays an
whether fully or partially, the enzyme cyclooxgenase (COX). The enzyme has at least two

isoforms referred to as COX — 1, which is consituitively expressed in and acts to protect
the stomach lining and intestine, and COX — 2 which is inducible and which plays an
intrinsic role in the inflammatory process. Selective COX — 2 inhibitors are also known as

COXIBs.

The NSAID of the invention may inhibit both COX - 1 and COX - 2 but is preferably
selective for COX -2.

Examples of NSAIDs that may be used include ibuprofen, naproxen, aspirin, celecoxib
(commercially available under the trade mark “Celebrex”), diclofenac (commercially

available under the trade mark “Voltaren”), etodolac (commercially available under the
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intrinsic role in the inflammtory process. Sel ective

COX - 2 inhibitors are also known as COXIBs. 25 The
WOBAEM71 t he i nvention may inhibit both COX - BCHSEROGDN1334

- 2 but is preferably selective for COX -2. Exanpl es

of NSAIDs that may be used i b&l ude i buprofen,

napr oxen, aspirin, celecoxib (commercially avail abl e

under the trade mark "Cel ebrex"), diclofenac

éco I‘CI 30 ava| I abl e un er the trade mark
tra ?‘6&’6‘1’ 58 (QueReRs1aEly Avaijabls bndea Biedragdg dieark “Nalfon™),

R ST e Bt
(cohhﬁerbfaﬁ? QiR et fenralie mdrR EORRNAL k&o§£M€ i 24151}’

avai | abl e under the trade mark "1ndoc¢in”
availeblermmder @k trpdaraik ‘dRdredalid exaproen (conai@eremilly available under the
commercially avail abl e under

"Oruyajl’ et oral ac
tra‘ﬁw‘é‘alf\{‘?légeé)l’ﬁoa S’I@ab‘?"@?féi’% &G‘bmm?ﬁ@lﬁlib’ & pitpble wirler thei taadleynark

i Sy 0 A R e
(coiviiedraib By 2y ailabl 1indeAthe &ﬁ@@ﬁﬁxﬂ@ iBhibtirY 3bleabliB (?H}%%Ercgehﬁl

trade mark "Clinoril"), tolmetin (conmercial
avadablﬁ'@dﬁ@h@l trdée matke Vipzx 8, vadddcoXkibo lLE]MI‘lCDXﬂJ nrehfx&mmg iebbricoxib
d(cormerm ally avail able under the trade mark
an W val decoxi b, |umaricoxib, meloxicam
etoricoxib and parecoxib. 10 In an enbodi nent of the
i nvention, the second active ingredient is a selective
Tn dnrdmbsidieentast thedGa¥entiod, thk Reddh@ 6@ BtedRhnt IsH Slective inhibitor of
enbodi nent a sel ective inhibitor of COX-2 is a

CO&omh du e conteat Oﬁﬁhmnaigoﬁlrannu arselectivoinhiiiec bf COX-2fiod compound
neasur ed by

that iRy Ry b soestty B O A GOT o dlcist 21, as Tvered by
whilB blood Meah o hﬁgé‘?é’w By Widrer, 080t B0 NP Aeqa i ys,199,

96, |7563A[756&) Bﬁbﬁx@lyl the baledtive inKdNorloftCOXO% Hhs @h ifbitdoB@Rktivity for
X nore preferably at |east 10:1, even nore
COKr%fOe@@m { obat ledseaidt m@E: frefeneblyrotleasyr Ofle ped momtpréfemly at
ive_inhipbitors of COX-2

teash 0¥ 5pdSH S By <ERes 100 o BXPPRS phicleciitp e péare of COX-2
that! A&} BENERYES N dcLordhe SHRX s embodiment include celecoxib, rofecoxib,

valdecoxib, lumaricoxib, etoricoxib and parecoxib.

In one embodiment of the present invention the second active ingredient is the selective
inhibitor of COX — 2, celecoxib. The chemical name for celecoxib is 4-[5-(4-
methylphenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl] benzenesulfonamide (Penning, T.
etal, J. Med. Chem., 1997, 40, 1347-1365). Celecoxib is marketed by Pfizer under the

trade mark ‘Celebrex’.

In another embodiment of the present invention the second active ingredient is the
selective inhibitor of COX - 2, rofecoxib. The chemical name for rofecoxib is 4-[4’-

(methylsulfonyl)phenyl]-3-phenyl-(5H)-furanone (Chan, C.C. etal J. Pharmacol. Exp.
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val decoxi b, lumaricoxi b, etoricoxib and parecoxib. 20

I n one enbodi nent of the present invention the second
w@eidoseessingredi ent i s the selective inhibitorPOf/SEX0¥/001334

2, celecoxib. The chem cal nanme for celecoxib is

4-[5-(4- 16

nmet hyl phenyl ) -3-(trifl uoromethyl)-1H pyrazol - 1-yl]

benzenesul f onam de (Penning, T. etal, J. Med. Chem,

1997 4 1 -13658), Cel ecoxib is marketed by Pfizer
Thign @99 R0, 351500 B b espRb ORREBHEDY METeeShoemdy Dohme under the

' ,of the present invention the second active

“B@%g@g%ﬁgﬁ%xrs the selective inhibitor of COX - 2,

rof ecoxi b. The chem cal name for rofecoxib is 4-[4"-

(et hyl sul fonyl ) phenyl ] - 3- phenyl - (5H) - f ur anone ( Chan,
In gotl@r eatbatiingent Phthermeseot invéntion tMxe26086 AGRRSHdredBnt is the

PCT/ SE2004/ 001334 Ther., 1999, 290, 551-560).
seleghive dgubitrrial GRX kel aldssoxieriie chpmiqs] Bame Forevaldedexib g (5-

k, ' ' | . i f th
el Rt o el e Ay T e L Pl e G,
2009, s#3, 751777 ). Wdidok ¥ is Barkddd by Bf ze‘fgﬂ_ng&"tﬁé kBde 1R Bextra’.

i
chem cal nane for val decoxib is 4-
met hyl - 3- phenyl - 4-i soxazol yl ) benzenesul f onam de

Tal | ey, J. etal J, Med., Chem, 2000, 43, o
I h%%@"za?%)‘?d] 04 the Ehes o eoliva REPQEnS gogording to thedayenting is
) s S.: n.found that.the choice.
AR PR i | bl SR UL N
cand@vaed KoLl $a@BAER antl chRRM iflainfhafory @B8Aiki6h@disorders such as
anti-inflammatory effect and, accordingly, can %e
rhey@al@id ythritis and walepathyitise Titeatraend of nflaninsatonf disorieds atay involve a
dc(gndi.ti ogﬁj di SOk delis .such aas. rheumatoid arthritis and
IeCyioB R FYRTRE PR o plieyiaHoR of BRI assecigipdithyheipangitinar dn this
' r . i ' /Qar . :
reel R PR of e B b 0ehriol Y ol R RSl aevsrist i owering
or dilbiiating pgacausel ®yprdheberpfoiltigsopdgsent i nvention
have proven especially beneficial in lowering is or
al l eviating pain caused by inflammatory joint

T B URC g BB PR BEHER g i FW GeRRParo) e Mo gt

actiVO RN SR it thd sdBRd 36 hyery di ent.,
Therggfg1 ore, I?Nn a furt ﬁe?‘%gg%@@%h%fer 462%61%’ PP hurther aspect of the
present invention, there is provided a process for the preparation of a pharmaceutical

composition which comprises mixing a first active ingredient which is a P2X7 receptor

antagonist, with a second active ingredient which is a nonsteroidal anti-inflammatory drug.

The first and second active ingredients may alternatively be administered simultaneously
(other than in admixture as described above), sequentially or separately to treat
inflammatory conditions. By sequential is meant that the first and second active
ingredients are administered, in any order, one immediately after the other. They still have
the desired effect if they are administered separately but less than 4 hours apart, preferably

less than 2 hours apart, more preferably less than 30 minutes apart.
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present invention, there is provided a process for the

preparation of a pharnmaceutical 20 conposition which
w@ovpesses m xing a first active ingredi ent WhPCHISEX04001334

P2X7 receptor antagonist, wth a second active

i ngredi ent which is a nonsteld®didal anti-inflammtory

drug. The first and second active ingredients nay

alternatively be adm ni stered sinultaneously (other

than in adm xture as described above), sequentially or
ThersfRie dhe myeniaen glagproyies aphammaseetical Bodast Joomsisimgyin

M S A L 0, BS0E, L Pconi,
and APRGALGH ¥f 2EdcBhd bASveAhPRBient RAR¥LSE b hgné?@rgf‘dal %ﬁﬁ}lﬂgﬁntmatory

desired effect if they are adm ni stered separate
drigeder ditnattankohgsegquenpial ¢r,separeteersab therap@SEhd fabn@adiR¥igoredient
. apart, nore preferably |ess than 30 mnutes apart. WO
is prelgEbbya serective IBENEEFGEAK60 334 Therefore, the
i nvention al so provides a pharmaceutical product
conprising, in conbination, a preparation of a first
In @ther @spedt) iiRdh etltionr6 i déSa R i : st
L R R PR B0 Mo forive
ingreglient mdweht ie p F&a| receptar-anteizbaintra posparationied a sbaimd active ingredient
Whtsélqrrul t aneous, .sequential or separate use in therapy.

ds 8 BeBRETAdal P d-nikgrmatosy frug. and ispiascsioas for the simultaneous,
' i.nhi i - 2. l.n _another aspec th
s EVEEb KRR e P s e R loa DGR st e
secbhd 8dtivaGligr¥@entii6 BreBethBINta s8fchte inhitRoP8KEOSECOPt Of
antagoni st, a preparation of a second active
ingredient which is a non-steroidal anti-inflammatory

dé”ﬂ@gfnd i pstructions for the sinultaneous, io0
Thes st 125PN0HCtiye farefients ai S ¥etHent] yoximsnistased by oral or parenteral

epasat | . ' J t hereof . The secqnd .
s BEEREES! LRl Qe L AROSRILES e g GRRGRS b
povederebfueou® or diesdlirtidis RREspeBG M eRBlsiont ah8 ettt SMBible
are conveniently adm nistered by oral or parenteral

aqugoirs arioslyrsatutions osiuspensiomy.e Theseniakageyfstrenwill damigénclude one or
ornms, such_as tablets, capsules, pills, i owder s,

f or s, :
mots RhEBHRCeBHCRYY e DR MSHEIGIS Whish ki b felectss fsieopple, from

: StLer a S Lol Ly sol ytions or
o b S BRI SRRl bl B B B
emulfigying agdiey, isphiadyregaufinCadcnis, AGERBAD bR NG Rl BN Brings and

whi ch may be selected, for exanple, from adjuvants,
coleraptp.i Reekorably the dirss, ant sbedndanti v ingiddiemist ave delivdned omilpg
agents, buffering agents,

For the above-mentioned therapeutic uses the dosages administered will, of course, vary
with the first and second active ingredients employed, the mode of administration, the
treatment desired and the condition or disorder indicated. However, in general,
satisfactory results will be obtained when the total, combined, daily dosage of first and
second active ingredients, wheﬁ taken orally, is in the range from 10 to 2000 milligrammes
(mg), particularly from 10, 20, 30, 40, 50, 100, 150, 200 or 300 to 1800, 1500, 1200, 1000,
800, 700, 600, 500 or 400 mg.
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enul si fying agents, viscosity-regulating agents,
surfactants, preservatives, flavourings and 20
w@oiosnzssts. Preferably the first and second acPCWEE2004/001334

ingredients are delivered orally. For the
above- nmenti oned therapeutic U8es the dosages
adm nistered will, of course, vary wth the first and
second active ingredients enpl oyed, the node of

the treatnent desired and th

ThE B IRb Sthmebta, PR E e sk Ve Rt ar<ngnés te invention
e &

ma%{ote alahm?gtr@rﬁd%gﬂnﬁdal JS saglet%% &%é?%? %gnﬁﬁsfs%‘%o g once or twice

adaetive ingredients, vvhen taken orally, is in the range

from10 to 2000 rriIIigrarmes (my), particularly from
10, 20, 30, 40, 50, 100, 150, 200 or 300 to 1800

SR M L X
O Gl PSR AL L A LT

o the invention
soonmg;mtm 600mg 5 ton¥00nee, day 400mg, pfcﬁa‘mrn@lswoqoeﬁ 08 td mmafg 5to
enbodi nent of the present |nvent|on th

an
50%@0;%0 &89%& ?&rtOtgﬁemga 20 to 600mgy 80ite §P@rd 26 t0|4|®0rmgh20 to 300mg,

Zo't@;@ge C?gtrté g(?dtmog %gg%%m f(@guct S%gotlélga@[g(s)ﬂ%t% @Ofr{g, 50 to
5005@059 to ﬂo@rﬁg,%QHgooéét D t%%Ehg, §%r8 oo% ég% ”%) to

to 50ng, 20 to 1000nmm, 20 t0
SOOmg 5@@@ GOng,t mmeaﬁgmgzmam 43081¥y 100 apsaocmg @Qmo toZZQ)Omg,
i 10 to , 50 to 1000 ng, 50 to 800mgy, 50
whifsht dOS%OfttBe if@os@ asiye lsgreﬂ@nmongle 1802 homaaugoosxg 1to

100k 28 ety 25 0 200, ° ol 20 fimesbip 50, 10t

2002010 to 00D Q010 5880%910 tMbhs!

1:é,ﬂegcg:)ond actnlqév)e i ngr egl ent | S51|5§ Y 1'8?; dgﬁﬂl gé!%eggfﬁ&&%n& fond

actnze@@lggedw_m oy bt Qﬁnmlstﬂ:reﬂms 9dnded dosb@fraﬁlﬂgt;o $tifnes gagﬂ?referably
5to , 5 to 25ny, 10 to 200ny,

100
Onca%%ce igg ay, gné WWhJFIStl@dtSQCMfle&M@IQS nynydbosémlmﬁered in

el BB o BN BisB ¥R The B5opa Faise of thiay
embRHRhet ady)eon RG] 9rbeta\ﬁfo};}t@d th@%ybotﬁ‘g% At Sy sfeb&ﬁit acﬁog

second active ingredients ni stered
ingredipmts aver deliveiedbly oaai admﬂh;'tratmq Serhd attiye mgreﬁ%ﬂaﬁﬁit%é/y be

The do ime of this
used in accor %ianc% w1ﬁqgthls embodlment include celecoxib, rofecoxib and valdecoxib.

The present invention further provides the use of a pharmaceutical composition according
to the invention in the manufacture of a medicament for the treatment of an inflammatory

disorder, in particular theumatoid arthritis or osteoarthritis,

Also, the present invention provides a method of treating an inflammatory disorder which
comprises administering a therapeutically effective amount of a pharmaceutical
composition of the invention to a patient in need thereof, particular inflammatory disorders

being rheumatoid arthritis or osteoarthritis.
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enbodi ment may conveniently be adopted where both the

first and second active ingredients are delivered by
w@e@b/0zsm ni strati on. Second active ingredi ent BCT/BE2004/001334

may be 20 used in accordance with this enbodi nent

i ncl ude cel ecoxi b, rofecoxi bldnd val decoxib. The

present invention further provides the use of a

pharmaceuti cal conposition according to the invention

| e nuf act.ure .of a di canen or the treatment
stlftobi, (R PR mn St A PrHOb a FrnEm iADmatey disorder
whidh d¥ohgdrls8s QnuBSh&RERT Rightlib: LG LRSS

[ nventq c?nS provi desélg/ mgt %1%%118%;5Féﬁléagﬁ?lp{galag}lﬁswnng‘
(a)i anfthempatioaly efifsuivepdosalof e fiirst @y ingfdiche Whivhst 8 PRRY rébeptor

t herapeutically effective anmount of a pharnmaceutica
antagep¥siadidon of the invention to a patient in need

t eof ., particular inflanmmatory di sorders being .
O, BfEaen B ooRRLAGE SBEetoar Pk grodlsDt whveh 9 nonsteroidal
ant?hhRAS%1drdS, PCT/ SE2004/001334 Still further, the

present invention provides a nethod of treating an
to 4 peticanimateod yhetkfor der  whi ch conpri ses si mul t aneousl vy,

sequentially or separately admnistering: (a) a

(therapeutically effective) dose of a first active
tagonist; and 5

' |.e which s a P2X7 receptar ap | .
In B SRR el il ot AR 0E) el ROandedssgrophytaxis’
unlésithate atd\Peific eNdicaMdng b ihs cantRRHS @l ic"

anti-inflammatory drug, toca pa?igﬁée#%gngggm?wg?égg.
“thérapautiealtydrshewit] befcohdtenefmesdinglpeci fi cati on, the term

"therapy" al so includes "prophylaxis" 10 unless there

are specific indications to the contrary. The terns

pop 6805 B RO DX E0BR Wppaon
f dt i . . t
by g s S

conditiesiod disedler tn dpeestion. i Parse@aaedsk ofsdevelopidghepaticular condition or
i uestion. Persons at risk of

. cgnditio or djsorder in St i ¢
disqy Veﬂeaif?'ﬁij ughﬁigrthq)s&ha&mg Ay ihistorgof the condition or disorder, or
those who have been identified by genetic testing or screening to be particularly

susceptible to developing the condition or disorder.

The invention further relates to triple combination therapies for the treatment of any one of
rheumatoid arthritis, osteoarthritis, osteoporosis, psoriasis, inflammatory bowel diseases,
COPD, asthma, allergic rhinitis or cancer or the neurodegenerative diseases such as

multiple sclerosis, Alzheimer’s disease or stroke.

For the treatment of rheumatoid arthritis, the pharmaceutical composition of the invention

“may be combined with “biological agents” such as IL-1 receptor antagonists (e.g.

Anakinra) and IL-1 trap, IL-18 receptor, anti-IL-6 Ab, anti-CD20 Ab, anti-IL-15 Ab and
CTLAA4Ig.

Suitable agents to be used in combination with the pharmaceutical composition of the
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di sorder generally include those having a famly

hi story of the condition or disorder, or those who
whaone/otrsen i dentified by genetic testing or SCPEESE2004/001334

to be particularly susceptible to devel oping the

condition or disorder. 20 Th&0invention further

relates to triple conbination therapies for the

treatment of any one of rheumatoid arthritis,

B RS N R R

+ i - dj h .a c A

T e R R P RE b ARRE B o Bhonidy
hydorydHerotuieatdupsnicitiimineeauraiofiroreyakditdrbl & orklN&1d may also be

phar maceuti cal conposition of the invention Tmy bé
usedonbi ned with "bi ol ogi cal agents" such as IL-1

receptor antagonists (e.g. Anakinra) and IL-1 trap,

I L-18 receptor, anti-IL-6 Ab, anti-CD20 Ab, anti-IL-15

; ; S & in..

T e e o n OB Rt ch % MR et

corfd PDBEHARSHT et BEFhGEIHD 4 1RERAc bIIEGRhERirhiKon 0L
._cyl co-oxygenase inhibiting nitric oxide donors
lipeigzrie §3-LEN dnhibitesca Selipaxyaeriape agivatjna peoteif IRIMIDS yntagonist

A0 1 G By LR U SRR M, aswon

TOTRE ABLEE-B5 76, N RbuHERH L) loﬁﬁé@-ﬁﬁkﬂééﬁ&aﬁﬁ@ 9,6-di-tert-
[ urther rela e

present invention sti es to t

butyiphbiial iy dmrones; methbayterateidiopyedns sacoBédcc® AP0 133 ehe
i nvention together with a | eukotriene biosynthesis

corpmn iSlBO;1’06§ ; pyrmgfghg'g@te@ 2n @@nqngnhtbalpm cqmpoqnds such as L-
N R
conhfdlmd&hich a8 MIELSHO NIK-8 90 %@k BN Y Abfedkt - 10 79175;

bott-85761;
N- (5-substi tuted)-thi ophene-2-al kyl sul f onam des;

2,6-di-tert- b_utfyl henol hydrazones; N
The, 1P gk i BRH oM ik U P ainlatos o A phaEs Aissl owprsain aflbe invention

T T
frorgﬁliijé/%’giﬁﬁ g?li{&gslghg of BRPNCHAER U BndSsukn 4¢6-3%ool Bdalis
compounds such as CGS-25019c; benzoxalamines such as ontazolast;
benzenecarboximidamides such as BIIL 284/260; and compounds such as zafirlukast,
ablukast, montelukast, pranlukast, verlukast (MK-679), RG-12525, Ro0-245913, iralukast

(CGP 45715A), and BAY x 7195.

The present invention still further relates to a pharmaceutical composition of the invention

together with a PDE4 inhibitor including inhibitors of the isoform PDE4D.

The present invention still further relates to a pharmaceutical composition of the invention
together with a antihistaminic H; receptor antagonists including cetirizine, loratadine,

desloratadine, fexofenadine, astemizole, azelastine, and chlorpheniramine.
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conmpounds such as MK-591, MK-886, and BAY x 1005. 15

The present invention still further relates to a
wb@soesseut i cal conposition of the invention POOSEINe$/001334

with a receptor antagonist for |eukotrienes LTB4,

LTC4, LTD4, and LTE4 selectedl fromthe group

consi sting of the phenothi azi n-3-ones such as

L- 651, 392; am di no conmpounds such as CGS-25019c;

benzoxalantnesﬁﬁ ch as ontazol ast;

20
The BFFS e dRYERHOR & cpedatsy ot Rerpecquticalgonppsition ed the invention

unds . i 1 ukas] abl ukast nt el ukast,
g P RS o R AONE FekOB byt R S BB ol Pyt it (such
as J)Ihaﬂ,ﬁdmg (CGP 45715A), and BAY x 7195. The present
invention still further relates to a pharmaceutica
conposition of the invention 25 together with a PDE4
i nhi bitor including inhibitors of the isoform PDE4D. .
Therpresqiit dxwshtion silb Frfhshredates to & Rhermageutisalgomposigion of the invention
tjc 0 ition_of .the inventjon together,
rog R WA 3 o kg SOk B alomitt SR R SbeF SaptSmitictic agent,
includgd gusfop@aheeiding ZiheyleplairRt ﬁlﬁ’én@?prppﬁﬁ)ﬂrﬁgé,t&gﬁ&b%phedﬁne,
f exof enadi ne, astem zole, azelastine, an
napbhtalingtydiachloride, ox3tef@ol 8Oby A& FAdE tetrahydrozoline hydrochloride,
PCT/ SE2004/ 001334 The present invention still further
Xyl?@?ﬁ"?éé“ﬁ&'déo #hiti cal conposition of the

' Worale W th a gastroprotective H2
eth%{lg}élg %ﬂg?ﬁhné @g(ﬁ;&!}ﬁ ridd

ant nist of the proton punp inhibitors
(such as oneprazole) 5 The present invention stil
further relates to a pharmaceutical conposition of the
Theq proeant inygntierogfdt futhennietatesdn agpharmarduad admpokt@poithe invention
oni St vasoconstri ctor at hom neti c agent, _ )
tosHER Yih ARTROH PRTEISCAeERIS {1 CIish RS PR eIt iotropium bromide;
RHS M RHRARRN ] . hedri ne, naphazoline
mﬂﬁ roc Porldg#ég% ﬁ%t%gﬁ |%§Eﬂ§ﬁrochloride,
tetrahydrozol i ne hydrochl ori de, xylonetazoline
hydrochl ori de, and 10 ethyl norepi nephrine
Therraveat ventianestiliughenreltastto 2 phamtdcontica compdsitidrhefrthe invention

rel ates t armaceutical conposition of the
togeftﬁve Bﬁ&ly?xa%t anines Slc{ud(i:ng theoprﬁgf?line and aminophylline; sodium

cromoglycate; or muscarinic receptor (M1, M2, and M3) antagonist.

The present invention still further relates to a pharmaceutical composition of the invention
together with a modulators of chemokine receptor function such as CCR1, CCR2, CCR2A,
CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCR8, CCR9, CCR10 and CCR11 (for the
C-C family); CXCR1, CXCR3, CXCR4 and CXCRS5 (for the C-X-C family) and CX3CR1
for the C-X3-C family.

The present invention still further relates to a pharmaceutical composition of the invention

together with an insulin-like growth factor type I IGF-1) mimetic.

The present invention still further relates to a pharmaceutical composition of the invention

together with (a) tryptase inhibitors; (b) platelet activating factor (PAF) antagonists; (c)
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together wth anticholinergic agents including
i pratropi um brom de; tiotropium brom de; oxitropium
wWhe@siess71 pi renzepi ne; and tel enzepi ne. 15 TheP@I/EE®N/001334

invention still further relates to a pharnmaceuti cal
conposition of the invention22together wth
nmet hyl xant hani nes i ncl udi ng t heophyl | ine and
am nophyl I i ne; sodi um cronoglycate; or muscarinic

and MB) antagonist. 20 The present

C t or
iR SR Rt e (K b IEDiinposen ochsio

L AL TR A —
%en%ﬁﬁhlb%zﬁl)%i%mrec ant%%’%?st ti-gout agents,

e.df, amidhyc)ne GXERithirEXERBise MK ERbra 8., GUCRBrifS10(k) hﬂeoanXagénts e.g.,
famly) and CX3CR1L for the CX3-C famly. 25 The
probenecich sultinprazPem a8d benzbramparpes; (1 erewdsharmone secretagogues (m)

TRk TR e 0 el
fibfBDIRE bowtd PRt 886 Bhsit R¥RBIsLEoMH falctcfr%f*@?}' t(?)e%rgﬁ'.ggcyte

to a pharmaceuti cal conposition of the inven

mabm@hag'te:rdwyt dtinfuting fytpﬂoaéﬁ\/li—lﬁ]’b I(clj)azfapsalélb)crdahﬁt(©|"[etthyk1n1n NK;
ctivating factor (PAF) antagonists; (c)
el Fe2EY 0 PETTSEsToPOBRE e SRt Sins g NKP-608C; SB-

23§Lﬂ%v Eaﬁlieéa(r}xg) %E& p@% o & o@ nﬁst?éé% 1%)2)51:0&%%%30?@9&111 the group
corlsikéin g &F Ug“-’)/?—é’ﬂdﬂfZBm@Qgﬂhﬁdu%ed ffic 6AUBRRhAR: 1n1(191)t?]r)s (iNOS) or (u)

gl ucose- 6 phosphate ehydr ogenase inhibitors
cheghasittracBit recapidr-Bamotagoepmolecals eapeasesitey; THE pelisn (CRTHOL

gﬂﬂ‘ e.g., colchicine; (j) xanthine oxidase
D or s, e, g., allopurinol; (k) uricosuric agents,

e.g., 5 probenecid, sul fi npyrazone, and benzbronarone;
(1) growth hornone secretagogues; (nm) transform ng

The pAudnihcE@edaP ot @ftﬁé’ﬁ of thdinvBhtRdreheY a6 bk e B'cBWbhation with
factor (PDGF); fibroblast growh factor, e.g

exipfang tberhpwmkﬂgasus f@trtbwtxhatframt mfros(doEﬁE)ms (mltagreargaht@ G(ybteused in
fact or

h Ion tinmulatin
cor R U PHIs B BT R as mhablgwa@ms biigsprand the

S e e

and BamRloBs EAGRig Bpdrbigt REfs %@h%ﬁﬁﬂ:eféi@,‘ﬂdx?@ylﬁfe%ﬂﬂ glucosamine, and

hyaluronic acids such as hyalgan and synvisc.

The pharmaceutical composition of the invention may also be used in combination with
existing therapeutic agents for the treatment of inflammatory bowel diseases (Ulcerative
colitis and Crohn’s disease). Suitable agents to be used include 5-amino-salicylates, the

thiopurines, azathioprine and 6-mecaptorurine.

The pharmaceutical composition of the invention may also be used in combination with
anticancer agents such as endostatin and angiostatin or cytotoxic drugs such as adriamycin,
daunomycin, cis-platinum, etoposide, taxol, taxotere and farnesyl transferase inhibitors,

VegF inhibitors, and antimetabolites such as antineoplastic agents, especially antimitotic
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consi sting of UT-77 and ZD- 0892 (t) induced nitric

oxi de synthase inhibitors (NOS) or (u) chenoattractant
WO e@spr3srt honol ogous nol ecul e expressed on TH2ZPCEBED)4/001334

(CRTH2 antagonists). 15 The pharnaceuti cal

conposition of the inventio3my al so be used in

conbination with existing therapeutic agents for the

treatment of osteoarthritis. Suitable agents to be

used in conbination include induced nitric oxide
drugy ipchuling theNiner elwelrids Judks 2 wablstieg and VipEtinge

cyl co-oxygenase inhibiting nitric oxide donors

(CINOD s) anal gesics (such as paracetanol and

Thd %lﬁi?ﬁg&'uhcal%ﬁfﬂokﬁgﬁ of Ef?:ﬁh%tl@ﬁ %Hg%ls%*&'hs@& 1@&%@5%&1 with

xycyl ine and gl ucosam ne, hyal uroni c acid
antBitahageatshyell gawiracegpt, Y0 &mlov'[hmdﬂamcnﬂtﬁ.\eu tahé aht1seps1s
conposition_of the invention may al so be used in
compindich@h Malank  exi sting therapeutic agents for the
treatment of inflammatory bowel diseases (U cerative
colitis and Crohn's disease). Suitable agents to be
ThéJ bagkibs oy Eliheﬁ of el ifVEnEbA Mayldl® bedreld M ORHFihAESh with
I oprine a 6- mecapt or uri ne. The phar maceuti ca
cal@ﬁﬁiipﬁﬁnﬂeﬂ blbchérsilipad lowezittg agenteaychafisratebiebetesbldckers, Ace
conbination with anticancer agents such as  endostatin
INhEAETa GBS hISEPIOY FRAERTIYS e%@lgt% ageragationinhikifeisn,
daunonycin, cis-platinum etoposide, taxol, taxotere
and farnesyl transferase inhibitors, 30 VégF
PiRhiRkigal RRPoSiabh FRHRIAVdnieR nﬁycell‘soa& 1384 ienRbiasi drbwith
Théé\gent S, espec:lﬁg’ ly antimtotic WD 2005/ 025571
CNE@gbﬁEWsemmaaﬁeﬁsntd Kongh as sextralchengpntinarkinegraan drugs (such as
al kal oi_ ds such as V|nb%ﬂ§F|ne and vincristine. The

depserat R Reavipc Missaer- AR Bmhibiers gk At sedreipgmgndypasagiline,
cor%ﬁg }ni% %tré &é%n?a%!nj o) thl;lt r?r&:c#g%{xjr]{ %'re&%{ét ghl%H&lg RR¥DA

acicrovir an OVIi F

ant@gHnistE @ﬁé&m@ ?@ﬁ@l@ UDESansiHe Bg sty Q{h@iﬁhlbltﬁﬁeof neuronal nitric oxide
phar maceut i cal’ conposition of the invention nay al so

syniteasels el ami Alrhvbiinyea’s idorgswiitthas doabpézilntacting pedpentadylkiee or
%wgld | oweri ng agents such fibrates, beta-blockers,

meEgenatenhi bit ors, Angi ot ensin-2 receptor antagonists
and pl atel et aggregation inhibitors. 10 The
pharmaceuti cal conposition of the invention nay al so

ThdShas86kukiBal CoHpoEbh @ tHalihention may also be used in combination with
osteoporosis agents such as roloxifene, droloxifene, lasofoxifene or fosomax and

immunosuppressant agents such as FK-506, rapamycin, cyclosporine, and azathioprine.

The present invention will now be further understood by reference to the following

illustrative examples.
The following P2X; antagonists were employed in the examples:-

1. N-[2-Methyl-5-(9-0xa-3,7-diazabicyclo[3.3.1]non-3-ylcarbonyl)phenyl]-
tricyclo[3.3.1.13’7]decane-1-acetamide, hydrochloride
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CNS agents such as antidepressants (such as
sertraline), anti-Parkinsonian drugs (such as
walepsmeessly L- dopa, Requi p, M rapex, MAOB i nhi bP@D8B2004/001334
such as selegine and rasagiline, conP inhibitors such
as Tasmar, A-2 inhibitors, ddpam ne reuptake
i nhibitors, NVDA 15 antagoni sts, N cotine agonists,
Dopani ne agoni sts and inhibitors of,neuronal nitric

oxi de synthase), amd_anti Al zheinmer's drugs such as
donepezil, tacripe prpdi€bfylline or netryfonate.
al

The pharmaceuti osition of the invention nmay

al so be usgd i nyco ation with 20 osteoporosis
agents such™y

&S r odoxi fene, drol oxifene, |asofoxifene

or fosomax and i nmunosuppressant agents such as

FK- 506 rapanysi n, cyclosporine, and azathioprine. The
[ on Wi Il now be further understood by

nce following illustrative exanples. 25
P2X7 antagoni sts were enployed in the
o1
bt hyl - 9?59 oxa- 3, 7-di azabi cycl o 3. 3. 1] non- 3-yl ca

‘,‘W 0[ 3.3.1.13' 7] decane-| - acet am de, hydrochl ori de
30 WD 2005/ 025571 PCT/ SE2004/ 001334 24 C NHHC L H

CH3 P2X7 ant agoni st 1.

(N-[2- Met hyl - 5- (9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-

I Ay 14! = fiId @V.al.0f 3. 13 -ol -acetam
A i SR A T
ylcarbbodylMitehyl] t3eyeid[8 GherZ pietane?t-aphanide ey diydhl orRie0BasSrépared

- di azabi cycl o[ 3. 3. 1] nonane Oxalyl chloride (9.6nl) in
as igilewsor onet hane (30nml) was added dr opwi se over 45
mnutes to

a) 3-(4-Methyl-3-nitrobenzoyl)-7-(phenylmethyl)-9-0xa-3,7-diazabicyclo[3.3.1Jnonane

Oxalyl chloride (9.6ml) in dichloromethane (30ml) was added dropwise over 45 minutes to
an ice-cooled solution of 4-methyl-3-nitro-benzoic acid (10.0g) in dichloromethane
(320ml) containing DMF (0.1m!). The reaction mixture was stirred at room temperature for
1 hour then concentrated in vacuo. The acid chloride was taken into THF (320ml) and
cooled in an ice-bath before adding N, N-diisopropylethylamine (38ml) then 3-
(phenylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]nonane, dihydrochloride (16.0g) (prepared as
described in WO 01/028992) portionwise. The reaction was stirred for 18 hours then
diluted with ethyl acetate (600ml) and washed with water (2x200ml) and saturated sodium
bicarbonate (aq) (3x150ml) then dried (MgSOs), filtered and concentrated to afford the A
sub-titled compound (18.5g).

m/z =382
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io an ice-cool ed solution of 4-nethyl-3-nitro-benzoic

acid (10.09) in dichloronethane (320mL) contai ning DVF
W@ aosworyp71 The reaction m xture was stirred at PODBE2004/001334

tenperature for 1 hour then concentrated in vacuo.

The acid chloride was taken Rhto THE (320ml) and

cooled in an ice-bath before adding

N, N- di i sopropyl et hyl am ne (38nl) then 3-

phenyl met hyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] nonane,
b)gr(ﬁy“g‘F‘b‘H‘lﬂﬂ‘thﬁlbﬂ@?ﬁb?'(PWH&F@H){)a%’OKS'Z”d%Scri bed in
. grtionw se. The reaction was stirred
g HYEEES B}

&R diluted with ethyl acetate (600m)
and washed with water (2x200ml) and saturated sodi um
bi carbonate (aq) (3x150nl) then dried (MSH),
Refln¢edarancboanttdr ChHglents ailedovey 1afthinntstidie stisesdlutidrest the product

conpound (18.5g). 20 mz = 382 WO 2005/ 025571
of pi@rrr,g)sé§&gs A gl%lg;pnggn ghloride (7.5g) in ethanol/water (3:1, 320ml) at 70°C.

henyl net hyl ) - 9- -3, 7.
R e I e e N
vadRS BRKIRGIJAY Was Hkelinb eaS1 hxtAe MI0MIS v AR LAY 8 (BHB0mI)

product 5 of step a) (18.0g) and anmoni um chl ori de

thehZh&gpgania phaseadridd/ MgSE)s) @Bl donce@tatdd irataci® @ affdrd the sub-title
react] i Xture was heated at reflux for 2 hours then
COWPP‘F@@%-Sg%d concentrated in vacuo. The residue was
taken into ethyl acetate (400m ), washed with water
(2x150m) then the organic phase dried (MJSO™) and
m/eersentrated in vacuo to afford the sub-title
compound (14.5g). 10 mz = 352 c)
N-[ 2- Met hyl -5-[[ 7- (phenyl et hyl ) - 9- oxa- 3, 7- di azabi cycl

o §rod:aedlsmar T Frehprmetybyrey 37 dizzabicrgelachHeorAacet a
RS OS50 )

Préﬁ@fbﬂ tthé hegald FRtehel th a“hﬂhﬁbﬁﬁa afcbae sed hde duct of st
sub-%b?tl e corrpouno‘la? ?ﬂz 2%28 20 d)n © and'the product of step

b).NR¢czysiadtisarionReth9l apetated affortied tabsubyiiflo¢Bupublinon- 3- yl ca
rbonyl ) phenyl ] -

m/z 528

d) N-[2-Methyl-5-(9-0xa-3,7-diazabicyclo[3.3.1]non-3-ylcarbonyl)phenyl]-
tricyclo[3.3.1.13’7]decane-1-acetamide, hydrochloride

4M HCl in 1,4-dioxane (8ml) was added to a solution of the product of step c) (13.0g) in
ethyl acetate (300ml). The resulting precipitate was isolated by filtration then suspended in
ethanol (300ml) and 5% palladium on carbon (1.2g) added. The reaction mixture was
stirred under 3 atmospheres pressure of hydrogen for 36 hours. Methanol was then added
under an atmosphere of nitrogen, then the catalyst removed by filtration and the filtrate
concentrated in vacuo. Recrystallisation (isopropanol: methanol 25:1, 800ml) gave the

title compound (9.1g).
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tricyclo[3.3.1. 13" 7] decane-| -acet am de, hydrochl oride
AM HO in 1,4-dioxane (8nl) was added to a sol ution of
wo b@spesduct of step c¢) (13.0g) in ethyl acetBCESE2004/001334
(300mL). The resulting precipitate was isol ated by
filtration then suspended i n2@5 ethanol (300ml) and 5%
pal | adi um on carbon (1.2g) added. The reaction m xture
was stirred under 3 atnospheres pressure of hydrogen
for 36 hours. Methanol was then added under an
m/%ﬂ%%g\gﬁ@e of nitrogen, then the catal yst renoved by
filtration and the filtrate concentrated in vacuo.
Recrystal lisation (isopropanol: methanol 25:1, 800nl)

o RSO NOTONY {0,09, RIS e, 10

m)pkawm@ s),l\Zbg(S(ZH 910.(1:)14Hzp6 3051323 $6H, |m)6226 L3H, ) 2.14. (2H s), 1.96
I'i n} é ,415(2Hs)396(,d,
GH4bey), §9é5523(1§ OBH, n), 2.26 (3H s), 2.14 (2H, s),
1.96 s (3H br s), 169 1.62 (12H, m. Exanple 1
Phar macol ogi cal analysis to determ ne the effect of
NSAI D / P2X7 antagoni st 10 conbi nations (w t hout
addi tion of a P2X7 agoni st). Human peri pheral bl ood
Exampbeclt es were prepared fromthe bl ood of healthy
human vol unteers collected in EDTA bl ood t

ubes
Phiypacalegical goalysisdp dgtexming thestfect O‘Q;Nﬁéﬁl?dtl’z& antagomst
cofif by BRieh R BRI BT oS Toe” 18 Trs) v

then added to the cell suspension in tissue culture
and this was incubated for 4 - 12 hours at 37 degrees

Humentpegplatel. blggd iNSacPtearvkr¢ pmpasedPRXT therttlacrbol staltby human
vehi cl e was dedtothe cells. After

volpRigeiB gplgfied @%Téi oo tahgs Moppeyieatvat isolaigdeby serial gradient
centtﬁﬁlgétricﬁf £n%£sﬂ1 gto ?90&“%% g g#@%@ ES. ?}Egg’lf ng pol sag aride

ne and

(LPS)fwa@msai d¥d eRelk I Esp@sor BasdiEhliute aﬁtethfsedvbs incubated for 4 -
supernatants by specific ELI SA assays 20 for the

12 hqttr@ ki 317eéegr¢_es Lentigraded, AMTNSA Brahdf/ @r ad¥2Xe antmgdiniat @rshicle was
udi n 2, .NO and  mat r| al | opr ot ei nases
thezl 1o T o AL MOt STBRISS TRACH SRR s transferred 1o o

06-ReATEAE ?or%(lbsaequent cytokine and mediator measurements. The formation of
inflammatory mediators was measured in the cell supernatants by specific ELISA assays
for the cytokines IL-1, IL-18, TNFo! and for other mediators including PGE2, NO and
matrix metalloproteinases (MMPs). The levels of mediators released in the presence of a
P2X5 receptor antagonist alone, or in the presence éf NSAID alone, or in the presence of a
combination of a P2X; receptor antagonist with NSAID were determined. The effects of
the antagonists / NSAID alone and in combination were then compared. Statistically
significant levels of inhibitory activity against a single mediator (IL-1 or TNFa) or on
multiple mediators by P2X7 antagonist / NSAID combinations, in comparison to that
achieved by either a P2X; antagonist or NSAID alone, is an indicator for increased

efficacy in the treatment of disease.
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P2X7 receptor antagoni st alone, or in the presence of

NSAI D al one, or in the presence of a conbination of a
W@2043/028Cept or ant agoni st with NSAI D were det epei/sE04/001334

The effects of the antagonists / NSAID alone and in

conbi nati on were then conpar@d. Statistically 25

significant levels of inhibitory activity against a

single nmediator (IL-1 or TNFa) or on nmultiple

nedi af ors by P2X7 antagoni st / NSAI D conbi nations, in
&@@ﬁg%q&-i son to that achieved by either a P2X7

I S ' I aQy r .
P RGADERh Sl et the ot oP NSO LAY anatqgguist
corABR0RE S ith RABALR AP IR 3asidy, Exanpl e 2
Phar macol ogi cal analysis to determ ne the effect of
NSAI D / P2X7 anatagoni st conbinations (with addition
H of a F?2€7 ﬁg{gn%st . 5 Humanaeperi pheral bl ood nonocytes
UREP PeHPRYAr ¥80F FORPEHE 6 B ParedHERR thi blpghahhealthy human
{ ' T t e .
o e B o b M e e oo T R H T grociont
Tt hmlmmwm@h«égm quea dtRR Flcel€! 1ipopolysacharid
= Li %jgpél ysachari de Iﬂ(ﬁPS) ﬁ%ﬁ addeocleto t1 2pc::%slalc ande
(L) syrsriBeroadded to thesgB sespensiorinatingue hilsirevasd thiccwhbsineubated for
for 4 - hours at 37 deqgrees centigrade. Test
4 - {8 hppial o EoFh Entiie o L P RO TEs Wy L sded Elovyeapy the
1 | . . es .
ol BB SR RPRF SErBO) e R B JOS L Bt
coraul gRIX Siecemor antaponidt, vk icombihiation BEXP2Ke eRBHtOF antagonist
antagoni st __together with an NSAID. After incubation,
togehpp el apiNSAID. Afigrdnenbetion.samples of celhsupsrratants weredransferred

96-wel.l_.plate for subsequent cytokine and nedi at or )
to 46 Ve el S R e A g e e Beeaney S bhedoBRgion of
SO D URSEIRLAN g RIGARS o o
for ahreceyftckinext Miet, Iivell, aNMosanidifot ottlen@edezs inhRdaRPGRBRING %nd
net al | oprot ei nases (MWs). The | evels of nediators

mafrix| Iggtgg.gprpﬁ:iqaﬁ@s @hc"@'xedf:vq;s ofpxdiatoscretrasyd in_the presence of a
e 008 BB g B S G P e
ant WithedS AT GvefS ARG rindd %@@&?ér@dﬁg%g% 2?29@ ABtagbnist

al one and i n conbination w were t
alomsabinedmbiiatibh stithdd$ AID siegnihbn campareeyV Slasisticlly @fgnificant levels
inhibitory activity. a?ai nst a single nediator gl L-1 or
of nﬂmp{tgp)y ASFIVER agringtiasinglavpgdiatos (- bpr TNFo) or on multiple mediators by

P2X; antagonist / NSAID combinations in comparison to that achieved by a P2Xj

antagonist alone is an indicator for increased efficacy in the treatment of disease.

Example 3A
Assessment of anti-inflammatory activity of the COX-2 inhibitor, Celecoxib / P2X~,

antagonist combinations in rat Streptococcal cell wall-induced arthritis. *

Streptococcal cell wall (SCW)-induced arthritis was induced in the left ankle of female
Lewis rats. Animals were sensitised by intra-articular injection of 5 ug (in 20 uL) SCW

(Lee Laboratories) into the left ankle. Ankle swelling was assessed 3 days after injection
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P2X7 antagoni st / NSAI D conbinations in conparison to
t hat achi eved by a P2X7 antagoni st alone is an
w0 pasoztsor for i ncreased efficacy in the treatP@NSEWH4/001334
di sease. Exanple 3A 25 Assessnent of anti-inflammatory
activity of the COX-2 inhibi&8r, Celecoxib / P2X7
ant agoni st conbi nations in rat Streptococcal cel
wal | -i nduced arthritis.1l Streptococcal cell wall
ced arthritis was induyced in the left ankle

- (SCW -i nd : )
anéfm’?’ FRRPRACTy (@pfraals ith nogRpargRisanls vellspm)ivrqre grjeqsgd. Responding

' aalt] r 11 [ (in 20 L) SCW 30 (Lee
anf%%?gt%gﬁcgg@ia}# %Ht%g{é) tﬁ@e?{%r?&%é. Ankl e swel Iing was

assessed 3 days after injection WD 2005/ 025571 28

PCT/ SE2004/ 001334 and non-responders (animals with no
Arthpiia waa induaed 21 deys dffen gonsitisatéon by imtrhechouRés poretitiog of SCW

ni mal re.randonly allocated to the test groups.

(LOR Hgny @Pﬁﬁ&ﬁw d%%‘é‘}o/ﬂlsﬂer&éwﬂfé’ﬁdeﬁndsaéwsqd bl d@fy agis through
j VARl [ 0 ion 500 L . .
o LBPRGNG < dtek 6L Pk s Erlbiel B By provided with

foadidindywdeasidditilmnugh to term nation 6 days after

i nduction. The rats were housed on sawdust and
provided with food and water ad libitum In this
xanmpl e, t he 7_antagoni st 1 s qrally dosed at )
I BRI BE RERR g BB Bft T eori b dansgbopiieliaa ddbe g The
ApSHRREATHOSH As'h s i i0; del oni sed
°° w%t er and OWas Sf resgﬁﬁ)%l{o\é)rlggg{ Q’chv gﬁegl%ﬁ?ﬁysggls&sl.msedewater and
wabirsshiy prepaned o ediaily dayis pDosihg tombdeeesdt 1 84 Stior to induction of
arthritis and continued on a daily basis through to

arthridisrAnd genéied wncdedpily basis thrpwgh iottemminatiq@edreday@ post-induction.

ceb B R R S ST U 25,080,
adiiafsuatibof ée‘l@é%%b%c@h%n%ﬁ%ﬁ%?rg}r Bt kb QR 80 gizlgw%%mantagonist

antagonist 15 1. An S were neasure
1. vernier callipers on a daily basis fromday -1

Mechani cal threshol ds were assessed using von Frey

filanments on days -1, 1, 3 and 5. The filanments were

o PR e GO BT o R A
MebRHH@E thReibldd Y RsedsEE BARS Gol By FARBLAS bR AadL- L], 5084 5. The

filaments were applied in increasing weights to the ankle region on the footpad of both

feet. The first filament to induce a withdrawal response was considered to be the

threshold.

Effects on ankle swelling and mechanical threshold were calculated on an area under the
curve (AUC) basis, as the sum of the differences from individual day 1 values. The size.
and direction of the interaction was calculated and data analysis performed by ANOVA
followed by Dunnett’s test on the AUC data (SAS version 8.01). Results are summarised in
Table 1.



threshol d. Effects on ankle swelling and nechani ca
threshold were cal cul ated on an area under the curve

W@ 208235261 s, as the sum of the differences frpem/SE2004/001334
i ndi vidual day -1 values. The size. 25 and direction
of the interaction was cal cu?%ted and data anal ysis
perfornmed by ANOVA followed by Dunnett's test on the
AUC data (SAS version 8.01). Results are summarised in

T rggle 1. 30 WD 2005/025571 29 PCT/ SE2004/ 001334 %

ction of AUC{compared to arthritic vehicle
control) Ankl ¢ gv%%é\fdggé{g Br Kigy(ft‘) b%ﬁeﬁ&b%ﬂﬁ%é(g\vehicle control)

ant agoni st 12 \ C1e6
3.9%*43.2 15.9* P2X7AaRfAgRMinst 1 + 64.2 A B} threshold
. UU

Celecoxi bbh9. 4 6. 2¥*Test of 1 nteractronm =%
P2X paaghbjst1* p<(d. 001 vs aBtSxid8.5c vehicl e controt g #1109

an interactior score indicating an addiftive benefit
Celegpxibhe conhiration. s63FPam-PHe above fesul t $#3i2 +dam*

e seen. t tlhe conbi 1,0 the P2X7 antagonist 1
Pzgh%}ﬁa%o@fsigg'xi h showed ?%gs$%%{/e i nt er act i on®¥g + 10.3**
CelRE@4yice a redyction in nmechanical threshol dp. ] p- .

efurther studi gs, the P2X7 antagonist 1jwas gsedn§¥mfﬁn

and 30nmg/ kg in conmbination with celecoxib atpdj o§+~and

wherein the two active ingredients where

10ng/ kg,
*Pi@eﬁn]ga‘ﬁig?ﬂ-@QleYSe@hrﬁiCiVﬁhiél%qqngpb f or mul at : on. e
. i_ment al dpoi . e [ escri bed.
e B {eLR Storf Pifiuine 3n 80GaR BeRee o TR dmB Bt ve

interaction to produce a reduction in mechani cal
threshol d as descri bed above. Mreover, analysis of
Frohl the dbsanpidts if canrbetshesthasthe dosbinatonontiePae dntadshist 1 and

t he_pharmacoki netic profiles of the two drugs when ‘
celeggsibghpyyed a positive interaction to produce a reduction in mechanical threshold.

In further studies, the P2X7 antagonist 1 was dosed at 10 and 30mg/kg in combination with
celecoxib at 1, 3 and 10mg/kg, wherein the two active ingredients where co-administered
in a single formulation. Experimental endpoints were as previously described. The results
from these studies confirm the positive interaction to produce a reduction in mechanical
threshold as described above. Moreover, analysis of blood samples from these studies
demonstrated that the pharmacokinetic profiles of the two drugs when dosed in
combination were identical to those when dosed individually. This indicates that the
observed positive effects are not attributable to changes in the pharmacokinetic profiles of

the drugs but are the result of a pharmacological interaction.

The finding that P2X; antagonist 1 and celecoxib have a positive effect on von Frey
threshold in a combination which shows little benefit on ankle swelling indicates that this
combination of drugs has a profound and unexpectedly positive effect on inflammatory

joint pain.
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conbi nation were identical to those when dosed
individually. This indicates that the is observed
w@ombsneisel ef fects are not attributable to chanp@BSE2004/001334
t he pharnmacokinetic profiles of the drugs but are the
result of a pharnmacol ogi cal BMteraction. The finding
that P2X7 antagonist 1 and cel ecoxi b have a positive
effect on von Frey threshold in a conbination which
shows little benefit on ankle smelllngplndicates t_hat

1. Expesimpantal presieAureibgiedam et dpsced by Garbion il Tagedsen PB;

ofiFtei g %’G:(Efi’mn%%?fﬁ%%‘?fe@%ﬂ”f JigRRsR s 5y in Morgen

DVEXM%fs‘hHE N8l aRESCHRAITENVRASR F M1 dRAL SE SB4de D 8 kPYuser Verlag;
Carlson RP, Jacobsen PB; Compari son of adjuvant and

199ﬁreptococcal cel | mall-lnduced arthritis in the rat'
in Morgan DW Marshall LA, editors; In Vivo Mdels of
I nfl ammation. Basel : Birkhauser Verlag; 1999. 5
EX;X 3B Assessnent of anti-inflammtory activity of
= -2 inhibitor, Rofecoxib / P2X7 antagoni st
AsSQ5RERAt éiﬁﬁnifﬁlﬂnﬁ&toﬁ%’ awlaﬁémﬁlchti intbitor, le&%sélb / P2X;
arthritis.1 10 The anti-inflammatory activity of
ant@@iniRt combiniations i wit S¢xeptdroccalxettyialbindocedvatthritis. ]P2 X7
ant agoni st was assesesd using the protocol described
in Exanpl e 3A. The P2X7 antagonist 1 was dosed orally

Th@g?tﬁ—gmnﬁgatﬁérs%hﬁlﬁy af El'e @Oﬁé?, 1 h{%é't?)? Gfrpise'cg npc 10/%1%\/\(139 with a

el oni se

P2X9£ﬁ§gbﬁ1§1 vdvREKesShamp tie HrofITR] désbﬂbécﬁi!i';)E)(ah[fﬂlé k8) ThePEX,

single fornul ati on. Dosing coomenced 1 day prior to
antageiusitli wes difsed eraly eh3Gmg/sg dhldeogthidiesc suspeasidaiin §% (w/v)
Si S h to term nation t -1 nduction.

me &ﬂw&sgﬁﬁgfgm‘v@% qgRthen i rzgfv‘%zm(@lo A
Llr&fteﬁ%ng 18] ygl%:ﬁ u&zﬁ o(llj';t b%sﬁﬁg Iabx%!n%ng&m B%L gl‘l(ﬁntlé ifduction of

arthritis and continued on a daily baisis through to termination on day 6 post-induction.

Results are summarised in Table 2.

Table 2
% reduction of AUC (compared to arthritic vehicle control)

Ankle swelling Von Frey threshold
P2X7 antagonist 1 26t£11.6 265+t11.4
Rofecoxib 50.6 £ 4.7%* 29.8 + 7.8%
P2X; antagonist 1 + 56.1 & 6.4** 69.5 + 6.6%*
Rofecoxib Test of interaction

p=0.44%***

*p<0.05, **p<0.0001 vs arthritic vehicle control

% an interaction score indicating an additive benefit for the combination.
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P2X7 antagonist 12.6 11.626.5 11.4 Rofecoxi b50.6

4.7**29.8 7.8* P2X7 antagonist 1 + 69.5 6.6**
worofosozssTh56. 1 6. 4**Test of interaction =0.44P¢T/SRM04/001334

*p<0. 05, **p<0.0001 vs arthritic vehicle control ***

an interaction score indi cat%g an additive benefit

for the conbinati on. WO 2005/ 025571 31

PCT/ SE2004/ 001334 From the above results it can be

t h anbj nation_ of the .P2X7 an onist 1 and
Fr R A0 oA B R0 Bl B B dhinicnan o ko aeeonge 1 and
A DR Bl B SRR o WD Pl
The findisp tha thentwar drogsbhavatai positindiefiBctSIHoNH Fr%%iﬂr@sh*éfd"i%fai t

on ankle swelling indicates that this conbination of
corgb1a§%wh1§§ shoy gﬁlglhq@efgm ke qvetliegindicpes ihat tes combination of

| nf | t joint. pai.n. MNbreover, analysis

o s AR e o By Somb ey et paime
M TR68kinet i j f en dosed

oRfOFEAREANED B blooREAhpILER R thfsﬁﬁ)&y'ﬁt%ﬁgcgl(g&atﬁg’ghag geos

in cor_rbi nation were I denti ca
pharmagokinttiglprofileT bi the itwolinrk etheh iaked e oaIbSRANVE Were identical to

osjtiye effects are not attributable to changes in
tho?%%h%%sﬁ‘zgmlﬁ%%l% This dnqirates hat thp ebshrveskpdsitiveafiectshaee not

e LR LI U803 B o

phatmiiddbdied] intvatglgcoxi b / P2X7 antagoni st conbi nati ons
in rat Streptococcal cell wall-induced arthritis. 1 15

The anti-inflammatory activity of the COX-2 inhibitor,
val .d Xib in conmbination with a P2X7 antagoni st was
-Ei“é%%lééggd usi ng the protocol described in Exanple 3A.
Assd, RAURR] oral | ?q_;e.ts Ikg (4
sstcae Of et thBaRlaRey o9l OF e SopGR FihiBleor Vilaethutn' pox
antagonist combinations in rat Streptococcal cell wall-induced arthritis. !

The anti-inflammatory activity of the COX-2 inhibitor, valdecoxib in combination with a
P2X; antagonist was assesesd using the protocol described in Example 3A. The P2X;
antagonist 1 was orally dosed at 30mg/kg (4 mL/kg, bid) as a suspension in 1% (w/v)
methylcellulose in deionised water, together with valdecoxib (Pfizer) (1Img/kg) in a single
formulation. Dosing commenced 1 day prior to induction of arthritis and continued on a
daily baisis through to termination on day 6 post-induction. Results are summarised in

Table 3
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met hyl cel | ul ose in deionised water, together wth
val decoxib (Pfizer) (1nmg/kg) in a single 20

w0 ooostsri on. Dosi ng conmmenced 1 day prior to POOSEX0N4001334
of arthritis and continued on a daily baisis through
to term nation on day 6 post32nduction. Results are
summari sed in Table 3 25 30 WD 2005/ 025571 32 Table 3
PCT/ SE2004/ 001334 % reducti on of AUC (conpared to
Erthritic vehicle control) Ankle swelling_Von Frey

shol d P2X7 antagonist 12.6 11.626.5 11.4

Val decoxi b52.8 3.1 **37.8 8.6* P2X7 antagonist 1 +
60.9 6.0** Va

1 |y Ox % Pa¥al 1 1
ecoxb5F+4—6-8**Test—of interaction
b

=0. 85%** *p<O0. Oil b 18t RAQE ASC fddntHabdd 6 MBREE Vehicle control)

control *** anpfimteractTomnm ScOore rrarcgting an

addi tive benefjt for thiconlingtion. § Froved heyahempld

results it can| be seen that the conbination of the
P22 xatagenisidoni st 1 and 2&7ekbxi b showed a pofbtivel.4

[ nt eraction to] produce reduction in nechanica
VelgieRiifio) . The L adi né%ﬁéﬁ%..n two_ddugs hadd-84t 8.6%
P L ffect on vonskpey.threshold iin a cogbj Welgl
FIROSRRIRIALL PO FD bonaT s g

ttle benefit on ankle sweglling indic
Valdeabxibhi s conbj nation of 10 drugs has|a prof@upfitaidion
unexpectedly positive effect on inflammtory | oint

pain. Mreover. analysis of blood sanpl es fr grDt8aFE*

.S .. d trated .that. the pharnmacokinetic profiles
*Pﬁéﬁf%épﬁﬂ@ﬂ)ﬁﬁgg ene B@éﬂnVﬁ-conbination wer e
sk G2 S ontRore indicating an additive benefit for the combination.

From the above results it can be seen that the combination of the P2X; antagonist 1 and
valdecoxib showed a positive interaction to produce a reduction in mechanical threshold. -

The finding that the two drugs have a positive effect on von Frey threshold in a

combination which shows little benefit on ankle swelling indicates that this combination of

drugs has a profound and unexpectedly positive effect on inflammatory joint pain.
Moreover, analysis of blood samples from this study demonstrated that the
pharmacokinetic profiles of the two drugs when désed in combination were identical to
those when dosed individually. This indicates that the observed positive effects are not
attributable to changes in the pharmacokinetic profiles of the drugs but are the result of a

pharmacological interaction.




t hose when dosed individually. This indicates that the

observed positive effects are not attributable to
web@agezss7i n t he pharnmacoki netic profiles of theCTSEYS4/001334

but are the result of a 15 pharnacol ogi cal

I nteraction. WO 2005/ 025571 FCT/ SE2004/ 001334 33

CLAIMS 1. A pharnaceutical conposition conprising, in

adm xture, a first active ingredient which is a P2X7

receptor antagoni st, and a second active ingredient

whi ch is a nonsteroidal GLahiMBnflamatory drug. 2.

A conposition according to claim1, wherein the P2X7
receptor antagonist is an adamantyl derivative. 10 3.
Ll B P T dn e ShAR S o

whictiR ) R Xa réueptof ktagénisthardsd secomd egivesegedieit wRichis Snonsteroidal
each Rla independently represents a hydrogen or

s anthipflagerptonyshie-Aa represents C(ONH or NHC(O); Ara

represents a group or 20 Xa represents a bond, an
oxygen atomor a group CO (CH2)1-6, CH=, (CH2)1-60,

2. %%siﬁon QX I 2 tESain] GrorémIfé @tﬁ% tecdptoEBnta&dist is an
(CH2) 1-30(CH2) 1- 3, WD 2005/ 025571 PCT SE2804/ 001334 34

adafr@nP) e 0qtiPe?) 2- 30, NR5a, (CH2) 1- 6NR5a, NR5a(CH2) 1- 6,
(CH2) 1- 3NR5a( CH2) 1-3, (Q(CH2) 2- 6NR5a,
Q( CH2) 2- 3NRSa( CH2) 1- 3, (CH2)1-3NRsa(CH2)2 - 30,

o 5 ARG R O B SRR s

is a compound of formula

(CH,) —A*—Ar"

R1a R1a

R’ o
15 wherein m represents 1, 2 or 3;
each Rla independently represents a hydrogen or halogen atom;
A® represents C(O)NH or NHC(O);

Ar’ represents a group

. R4&1
a
3 X R3a Xa
or
R2a R2a

0 X represents a bond, an oxygen atom or a group CO, (CHj)16, CH=, (CHj):¢0,
O(CHp)1.6: O(CHp)2.60, O(CH2)230(CHp)13, CR'(OH), (CHp).30(CHp)1.3,
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5nis 0, | or 2, R represents a hydrogen atomor a

Cl-C6 al kyl group; one of R2a and R3a represents a
whalosness71 cyano, nitro, am no, hydroxyl, or a BCDSFR004/001334

selected from (i) Cl-C6 al kyl optionally substituted

by at |east one C3-C6 cycl oadkyl, (ii) C3-C8

cycloal kyl, (iii) Cl.-C6 alkyloxy. optionally

substituted by at |east one io C3-C6 cycl oal kyl, and

iv) C3-C8 cycl oad kyl ox eaeh ofsat hese groups. bei
I%x}nts@ﬂéﬁiw-s Os ulRt i-t (B 1) Rone N} HoHp)1f6) PfﬁeslﬁR%th 3,

Set § y
0«212%@-@ at a@zﬁﬁzﬁé? lleoinentgiesatl e v eSS
NRSHCH 3 K5(CH) HiS AONRE B ANRP @d)atS(@)hets?OQC(YHi' @Hjs@@)n, |
system contgi ning one or two nltrogen atoms and
SOgNRI onal NR"a80pxygen atom the 15 heterocyclic ring
sS&st em bei ng optl onal Iy substituted by one or nore
nisshBsuiZ uent s i ndependent ly selected fromfluorine

R R AR e el Ry o - LoRsaRT s,
ondbt lfa%nﬂﬂf}? et lodefl, GafiBI o6 AehiBAlYESEA, or a group

carbocyclic ring system substituted by ore or
selsdalstror u@n€ s-Cgratkep epdm&ﬁllyysub@itmcd by af leash onbllégaagﬁyc,loalkyl

NReaR7 d 6 t
(i1) 653(9@03296‘?%1%%%[13 r(]jflcﬁ:ﬁa #&/l%n Bgfe?rtaﬁf/éabwuteﬁ 3*/ 3! e%r%eg

cs UM it IVEESRISTLNI0 59450 b M LURG G oy

subBfitusd Uy @ or @iire Flebtise aoﬂmdaﬂgme o@lﬁe@'@f‘R ancCR ’i’&pﬁ&s&ﬁé a
or C3- cycl oal kyl group; R6a and R7a each

hydmgkexpcerlrﬂmgbhytongpr esent a hydrogen at om or a Cl-Co6
al kyh, 25 C2- dro or C3-C8 cy | kyl X
elﬂgr BupIePESeRS 3(56 Ffdg W%@Qaﬂgﬁtem HovH e ta?al@%ﬁ hetegepyclic

nn% gs%g%?cbrgglhe ar % givct) 8&%%& at%n{P atnﬁ olpﬂénaplfgov © algel% %tgfn the
hetéli@c?c@i@yn%%@@z&l H%Gi'g S ia Mﬁ%@@ &) or¥h&R shiBitituents

represents C(O) NH and R4a represent’s an unsubstituted
ind8pendentBr selaetedrfean fluorine atoms, hydroxyl, carboxyl, cyano, C1-Cg alkyl,

C1-Cg hydroxyalkyl, -NR®*R"%, ~(CH)NR®*R"® and -CONR™R"®,

or R4a represents a 3- to 8-membered saturated carbocyclic ring system substituted by one
or more substituents independently selected from -NR6aR7a, -(CPIz)rNR6aR7a and
—CONR6aR7a, the ring system being optionally further substituted by one or more
substituents independently selected from fluorine atoms, hydroxyl and C1-Cg alkyl;
ris1,2,3,4,50r6;

Rsa1 represents a hydrogen atom or a C1-Cg alkyl or C3-Cg cycloalkyl group;

R6a and R7a each independently represent a hydrogen atom or a C1-Cg alkyl,

Cy-Cg hydroxyalkyl or C3-Cg cycloalkyl group, or R6a and R72l together with the
nitrogen atom to which they are attached form a 3- to 8-membered saturated heterocyclic
ring;

with the provisos that,
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saturated aliphatic heterocyclic ring system
containing one nitrogen atom then Xa is other than a
whoond/02ssnd (b) when Aa represents C(O) NH and XeCT/SE2004/001334
represents a group (CH2)1 6 or QCH2)1 6, then 5 Rda
does not represent an unsubsijtuted im dazolyl,
unsubstituted norpholinyl, unsubstituted piperidinyl
or unsubstituted pyrrolidinyl group, and (c) when Aa
represents NHCé&); and Rda, represents an unsubstituted
(2) sthen @\ gepresmnts e@)NShend Bt e@peaseihan nesuRslitateddy &9 penembered

set g g AT O P BOR L TARAS TG Loy e o e PRBPLSam, fhen X' is other
thag@ﬁ%% Xa represents Q(CH2)1 6, NH(CH2)1 6 or
, . then Rda does not represent an unsubstituted

(b) Mmh@earﬂepldewalts O(O)NI5 s K trepresdntb-apyronw l((Colibhyd @@r QYEH»)1.6, then
42nd (e) when Aa represents NHC(O and Xa represents
R Cla@sizppreppgspitiap upsubstatiediad » UpgIbstiagrdanerphobnyl,

i m dazql yl group; 15 or. a phar eutically acceptable
unsylpyiael sy %&S%%lﬁ‘;zg PR S o cor di ng o

C o .
atATACLO) WRER®! Rpiclgnt £ nduBGiRtRtea - to 8-membered

(C)gﬁggﬁfgﬁs Is a g%%mound oF f or mul anélo (R Wheoreirrrl1emlgbere
satiiraededpdte etd2oaycliCHAGPSstem EbntagyrecemisoEnGitdi, ten X is other

NHC( O); WD 2005/ 025571 PCT/ SE2004/ 001334 36 R b and
thapatbosgcnd ndependent |y represent a hydrogen or hal ogen

at.om,ar _an ' ni 1- kN or
@ PR RN BT B ke B SO N GHap s or SCH,
theh ®Pba Rt A&t urRlibstinded 1Riperidy1 or unsubstituted 1-pyrrolidinyl

group, and
(e) when A represents NHC(O) and x* represents O(CHy),.3NH(CH>),, then R4a does

not represent an imidazolyl group;

or a pharmaceutically acceptable salt or solvate thereof.

4. A composition according to claim 1 or claim 2, wherein the P2X7 receptor antagonist

is a compound of formula

(1)
wherein Db represents CHy or CH,yCHy;

Eb represents C(O)NH or NHC(O);
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Xb represents an oxygen or sul phur atomor a group NH,
SO or S2; Yb represents an oxygen or sul phur atom or
w@2@s02837NRl | b, SO or 502; Zb represents a gr ORQI/SEXHP4/001334

-SH, -C2H, Cl-C6 al koxy, Cl1-C6 al kylthio,

C1- C6- al kyl sul phinyl, Cl1-C6-3 kyl sul phonyl, -NR 6bR7b,
-C(O NR8bROb, im dazolyl, 10 1-nethylim dazolyl,

-N(R10b) C(O) - C1- C6 al kyl, Cl1-C6 al kyl carbonyl oxy,

upl Coomal koxycar bonyl oxy, -0OCOO NR12bR13b, _OCH20COO
RegbR @@h@@@@@ﬁs EeDIRsENt | doy 29092 RlogsR fQa or an amino,

oup R5b represents a

nm&%é%\?]{@ Obgiﬂ“"m%‘ﬁh% Pob' 1 b’ 12b 13b 15 R, R,
'Pr rddents Rgroup GFemihigach i ndependent|y represent a
egrogen ato or a C1-C6 al kyl group optionally

subst ituted by at | east one hydroxyl group; R IDb
represents a hydr Q;en ﬁtuo R a Cl-C6 al kyl group
optional Iy substit \Qéast one_substituent

I ndependent |y sel ect ed from hydr oxyl Cl1- C6 al koxy;
h@ilgtlg ach represent
X %t%ise%%glo%y gr ou 20 ﬁth %ﬂﬁﬁﬁiﬁﬁf@@&ﬁ@%at (1)

e pr sos t
Y véieesehts mmwgﬁmﬁmlﬁwﬁéﬁn or)ébgrbﬁpl\ﬁégilal,t% Br SSy0or NH
pand Y b represents 0, then Zb rgﬁ)@esents -NR 6bR7b

z° WP@?S@HIR@kgr@lﬁpr@HenSH aCQyHr Sgeho atkery.ahd-Coritkylthio,

Ciy &r%oﬂgﬁélﬁséﬁﬂ Bﬂe{& VIBEER, R SRR g Houn imidgoly
1n(ét1'19hrfﬁ'a§ibl m@ Wgé@ﬂ Q(pd6ealp15ﬁ ncy &y, S or

repr esents f% epresents g:HZ t hen

Cl-Zla; alkomyoarbe@ibm, 406G (DaX8l 5-@CHaOAk@)Race eﬂ)CH@Db{O)OR
accept abl e sgfpt or solvate thereof. 5. A conposition
or et PR claim1 or claim2, wherein the P2X7

S e paaSopoung, of formila ¥ s
ST MR erL s SO et

R %&{ ogRn, Rammo, , Bt raad RC1- &@hahdepkndently represent a hydrogen atom,
or a C1-Cg alkyl group optionally substituted by at least one hydroxyl group;
Rllb represents a hydrogen atom, or a C1-Cg alkyl group optionally substituted by at least
one substituent independently selected from hydroxyl and C;-Cg alkoxy; and
R14b, R15b and R16b each independently represent a C1-Cg alkyl group;
with the provisos that (i) when Eb represents NHC(O), Xb represents O, S or NH and Yb
represents O, then Zb represents -NRGbR7b where R6b represents a hydrogen atom and
R7b represents either a hydrogen atom or a C1-Cg alkyl group substituted by at least one
hydroxyl group, and (ii) when Eb represents NHC(O), Xb represents O, S or NH, Y
represents NH and R5b represents CHpoCHp, then Zb is not -OH or imidazolyl;

or a pharmaceutically acceptable salt or solvate thereof.

5. A composition according to claim 1 or claim 2, wherein the P2X7 receptor antagonist

is a compound of formula
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or trifluoronmethyl, but Rlc and R2c may not both
si mul taneously represent hydrogen; R3c represents a
w@e@ap23s71 formul a 10 4c 5¢ , 1% 4c R repr eSBOI/SEZA04/001334
Cl-C6 al kyl group; C represents an oxygen or sul phur
atomor a group NR 13c X, S& or S2; R 5C represents
hydr ogen, or R5c represents Cl-C6 al kyl or C2-C6
al kenyl, each of which 15 nay be optionally
substituted by at | east one substituent selected from
hal ogen, hydroxyl, (di)-Cl-C6-al kyl am no, -YcR6c and
a 5- or 6-nenbered heteroaromatic ring conprising from
1 to 4 heteroatons i ndependently selected from
ni trogen, oxygen and sul phur whi ch heteroaromatic ring
may itself be 20 optionallﬁgﬁubsti_wted by at | east
one substituent selected f \ hal ggen, hydroxyl and
Cl-C6 alkyl; Y Crepresents a xygen or sul phur atom
or a group NH, SO or SQ2; p@D 025571
PCT/ SE2004/ 001334 38 R6DR°reprg s a group -R7cZc
) group and Zc
RRR 8CR9c, -C (r)NRICRIc
1-C6 al kyl group, and, in
t he case where Yc r;&ﬁ efit S an oxygen or sul phur at om
or a group NH, R6c 4ad onal |y reprepent s hydr ogen
Cl-C6.al kyl, Cl-C6 al kyl carbonyl, Cl1-C6 14c 15c 16¢
whetein B sdpkeseyts £Hpon/CHICHEG:0) NR R, CH20C( O R CH20OC( O) OR

E ?erpres_e% @(%Oo?} %?I—E(C(O);

1 2 .
R and R” each independently represent hydrogen, halogen, amino, nitro, C{-Cg alkyl

represents an -OH, -
or -NRl2c 2 () ()

. 1 2 .
or trifluoromethyl, but R “andR™° may not both simultaneously represent hydrogen;

3
R represents a group of formula

V);

R4LC represents a C1-Cg alkyl group;

X° represents an oxygen or sulphur atom or a group NR13C, SO or SOy;

R5C represents hydrogen, or RSC represents C1-Cg alkyl or Cp-Cg alkenyl, each of which

may be optionally substituted by at least one substituent selected from halogen, hydroxyl,

(di)-C1-Cg-alkylamino, -Y*-R%,

NHZ’ ond

a 5- or 6-membered heteroaromatic ring comprising from 1 to 4 heteroatoms independently
selected from nitrogen, oxygen and sulphur which heteroaromatic ring may itself be
optionally substituted by at least one substituent selected from halogen, hydroxyl and
C1-Cg alkyl;

Y* represents an oxygen or sulphur atom or a group NH, SO or SOy;



8¢c 9¢c IO Ilc 12c R, R, R, R and R each
i ndependently represent a hydrogen atomor a Cl-C6
wa@bkdoglo23roup; R13c represents hydrogen, . C3- C8PCT/SE2004/001334
cycl oal kyl, C3-C8 cycl oal kyl methyl, or Rl3c represents
io a Cl-C6 al kyl group optiodally substituted by at
| east one substituent selected from hydroxyl and
Cl- C6 al koxy; and Rl4c, Rl5c, Rl6c, Rl17c and R18c each
6t ndependent|ly represent a:Cl-C6 al kyl group; wth the
R prepiasedss & gEUPwRe nZ EWhered OFsaeseRts 3 G266 allryl groum(and Zogepresents

yl heg, & i B tlka A tamor. an
an Iﬁgu 6()5“‘??%1(1?@5 é?@ Oéégﬁ)%[? g?oupl;gr ?%Ia%/)r g“q%g'éll'eﬁ afkty1 Eoup, and,
in 3B 35JERRRHS YE 8l r¥seARGRARNABbEo SR ShuR btosPbY A b Rub he eRPS
6. A conposition according to claim1l or claim 2,
additienalliy mepirbeenRh¥aArogeae (6164 ahyladopCs tlkylarsonyhn@payd of
formula 20 ( CH2)imx Atsc. Ard R1d whgeei n._m represggts 1,
s alkoxysarbpnyl a@ép)ﬂl%l i Rdeperte AW epr e@éﬁ@g(&%dr dJen

C O%%gﬁgﬁcatom 25 Ad represents C(O) NH or NHC(O);
25571 PCI/ SE2004/ 001334 Ard represents a

R GRIR " Roel' Sranied“Rogh iRtependindd réprbdeht & Mydroker 4 or a C;-Cg
one of R2d and R 3d repreSents hal ogen, nitro, am no,
alkhygtoopxyl , or a group 5 selected from (i) Cl-C6 al kyl

lertebrgge%ltsl gyd?&g%%t, ,iCt3lfége (cjyctigall%tfl, lCeg,?égt; C}(/)C gal }?llmoe eyrl], g} ROIBc represents
10 aCy-Cg alkyl group optionally substituted by at least one substituent selected from

hydroxyl and C1-Cg alkoxy; and

RMC, Rlsc, RIGC, R17C and Rlsc each independently represent a C1-Cg alkyl group;

with the proviso that when E° is C(O)NH, X®is O, NH or N(C;-Cg alkyl), then RC is

other than a hydrogen atom or an unsubstituted C1-Cg alkyl group;

15 or a pharmaceutically acceptable salt or solvate thereof.

6. A composition according to claim 1 or claim 2, wherein the P2X7 receptor antagonist

1s a compound of formula

20

(CH,)—A"—Ar

1d R

1d
R (VD)
wherein m represents 1, 2 or 3;
each Rld independently represents a hydrogen or halogen atom;

25 Ad represents C(O)NH or NHC(O);
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(ii) C3-C8 cycloalkyl, (iii) Cl1-C6 al koxy optionally
substituted by at |east one halogen atom and (iv)

w@3088235yc| oal kyl oxy, and the other of R2d andP@/SER004/001334
represents a hydrogen or hal ogen atom Rod represents
a group io (X); Xd represenB® an oxygen or sul phur
atomor a group >N-R8d; nisOorl; Sd R represents a
Cl-C5 al kyl group which may be optionally substituted
by at | east one substituent selected from hydroxyl,

A“héﬂ%ﬁ@ﬂméﬁﬂmﬁi C6 al koxy; 15 R6d and R7d each

ogen atom Cl1-C6 al kyl

| east ongBdsubsii t ueptd

i ndependent | yR¥epresent a h
(optionghly spbstituted by
sel ect
(di)-C1-C4 |al ky|

yogen, Cl- al n

amino (itself|pptignally s bst lIt ut ed

by at | east\an ), or C3.e8R¢eyeN oal kyl

(optionaffy sybstitute | east one substituent

sel ected fromdydroxyl, hagegen and Cl-C6 aRKoxy) ;

and 20 R8d represents a hydrogen atomor a Cl-C5 al kyl

group which be optionall bstituted by_at | east

onel@%iubstitue Okel ect ed froﬁ{lliﬁdr oxyl, hal n and

r S

onf3r 5 Sl ot nkogolr NS aRRENR (). ety S
sel&dd 520 O}lC(i)@@a?.Hyl (op}iomdibrsubstitated byt tbastapiedsiizes atom
_oxygen and A d ONH, then R 6d and R 7d do not
(n)r;aa 8 SyAarkdn é@{)& ;:é@ elﬂfpéx eptionally pastigeed by anleast ogehalogen

ato%gt 3(921 glxq( $ @é‘ c&%ﬁlz( 1%6%6 a16$ 8{32) eegf% ?di el ﬁbé }eptre%ter?tg a hydrogen

or halogen atom;
RGd
|
xd
/% EI\RSd/N\Rm
n
X;

d
X' represents an oxygen or sulphur atom or a group >N ~R8d,

4d
R represents a group

nisOor1; .
RSd represents a C1-Cs alkyl group which may be optionally substituted by at least one
substituent selected from hydroxyl, halogen and C;-Cg alkoxy;
R6d and R7d each independently represent a hydrogen atom, C1-Cg alkyl (optionally
substituted by at least one substituent selected from hydroxyl, halogen, C;-Cg alkoxy, and
(di)-C1-C4 alkylamino (itself optionally substituted by at least one hydroxyl group)), or
C3-Cg cycloalkyl (optionally substituted by at least one substituent selected from hydroxyl,
halogen and C1-Cg alkoxy); and
R8d represents a hydrogen atom or a C;-Cs alkyl group which may be optionally
substituted by at least one substituent selected from hydroxyl, halogen and C1-Cg alkoxy;
with the provisos that:

(d) whennis 0, then Ad is NHC(O), and
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represents a hydrogen atom then the other of R6d and

R7d does not represent (f) an unsubstituted Cl-C6
wa@bkdogh2ssand when n is 1, Xd is oxygen, sul phurPOF/SEINbBH/001334

and Ad is NHC(O, then R6d and R7d do not both

si mul t aneously represent a hg$drogen atom or do not

both sinultaneously represent an unsubstituted Cl-C6

al kyl, or when one of R6d and R7d represents a

hydr,agen ata hen t he ot her of d R7d does not
D K heB RS 4o SRRty 0 B AT e hon K and R do ot

-CH2CH2 O, ceutcal accept abl e It or

sol vat e%he%lgl%}t%#ﬁa&\ 5%%8{5? EY%ég%{%% 8&1 T qogggtﬁ‘laspﬂ]‘llianeously
or cl ai eResepben &ﬁﬁbitﬁﬁte&’@(}ﬁ%ﬁk?pb@ﬁvh&ﬂbﬁ@éﬁk@jtandl@m

is a conpound of fornula 2 erein mrepresens 1, 2

or 3; Aceiressnisseidsogen@fdsk then eloi®r of Re rmpReséorsiolrepresent
CH, X b , CO (CH2)1 6, CH2) 1- 6,

(oo - ermpeity e Cr Baslabomioe) 1.6 N Goy 16 25

Z t. : 7 . 6d

rerf B 8155 R et B CAE fha s NGl rom B anc

nitro, do nobhkéth @xbitan€dusGoreptesptt atydfekefBtom or do not both
cycloal kyl, which al kyl or cycloal kyl group group can

be opt i cailiapeansiisieptestns @n bysubsatutsd GpLe allfylugnihes one of R
atons; R 74nd R 3e each independently re 6ent, ard

hydr ogeﬁmi?o TCPELERS aZ’Wﬁgﬂg% ?to%?lff‘él -tge %E}’ﬂ ky3nd R~ does not
whi ch a If an. b ' Iy

substi t Eﬁ%seggﬁﬁhgﬁt%é (ejg %lﬁ%s &s e i%eH) &%;H@Q??’o m

or HyBdreayutichBY agrptable selt ofkolddtk Bereofor R 2e and R 3e
together with the nitrogen atomto which they are

attached forma 3- to 9 nenbered saturated nono- or
bi cyclic heterocyclic ring conprising from1 to 2
nitrogen atons and optionally an oxygen atom which

7. NRL @nfo¥fion Gick B (8 BlaRE 1R 1R, Wherein the P2X- receptor antagonist

is a compound of formula

(XI)
wherein m represents 1, 2 or 3;
A° represents C(O)NH or NHC(O);
Y® represents N or CH;
X represents a bond, CO, (CH3)1.6, O(CHa)1.6, (CH2)1-sNH(CHy)1.6, (CH2)1.60(CH2)1.6,
NH(CHa)1.6;
Z° represents NRZR>;
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30

i 0 substituted by one or nore groups selected from
hydr oxyl, hal ogen or Cl-C6 al koxy; or a

wbasoesseut i cal |y acceptable salt or sol vat e tPer/eEf004/001334
8. A conposition according to claiml or claim2,
wherein the P2X7 receptor anthgonist is: 15
2- Chl oro-5-[[ 2- (2- hydr oxy- et hyl am no) - et hyl am no] - net h
yl]-N (tricyclo [3.3.1.13"] dec- | -ylnethyl)-benzam

le . .
R FogrsgRtS DEloR (930 PR AL B (55136 Bl -G s prelgaliy,
wh?é&)oa_llléﬁ 8ﬁ F%Crléa_lltsyldﬁgﬁ;} g%hB‘éBJ‘Mé g)ﬁticﬂx%ﬂ§ @H%s%%ﬂted by one or more
flub@nd 4témbydr oxy- 1- met hyl et hyl ) am no] propyl ] -N- 20
2 tricycl oés. 3.1.13" 7] dec-1-yl net hyl ) - benzam de,
R 2amhR orescl indepprdently (@rmmtra)bogdg@m ormanCp€ls adtHox h-Cg
cyg;{q?eﬁg{l&yp)cygé{yi Igc gplégoallg}ﬁ 'gg’éu:%)' c%g b]e o%?igr_lzilliy substituted by one or more
= A3 3s j []1-N-(tri
S e e R L o e e
or R~ GlildaR 0-tbgdtiBer (vitththe mitogep aepy toawhieh Xhayr 09 exacheNdrhd 4 8- to 9-
ycl o[ 3.3.1.13" 7] dec-1- yl met hyl) - benzam de,
memberpdsagraed Rn-3or-tigdtio hyieraspolicring oymepiisihg froinnofo 2 nitrogen
- N [ 3.3.1.13' -1- ylnethyl)-b m de,
e e B R R T G T
Sy R B0 S AT SO AT o8- Ckony:

or ZplanacentiballyPadcepthil2 shly of sotyeé theldodm no] et hoxy] et hoxy]
-N-(tricyclo[3.3.1.13 7] dec-1- ylnethyl)-benzam de,
2-Chloro-5-[[2-[[2-(1-nethyl -1Hi mi dazol - 4-yl) ehyl ]

8. ge gﬂ?o)slxﬁorg %/alﬁ%ﬂr?lrﬁlg rt]cg %]fmgl- r]n og ta%ﬁn% éc lw%[:r%insfhe JPZ}(% rLceptor antagonist

is: 2- Chl or o- 5- pi pel-razi n-1-ylmethyl-N-(tricyclo[3.3.1.1]de
c-1-yl met hyl ) - benzam de,
22-Chl -6~ [52( Z-hpipeyietiyiathian)ypthiatdind jomethl]-N-
(tﬁ!:y%’lo%é.%ifﬁl”]? e(g-el(%l%n'e}t/llyrf)?lt)gn%gr)rﬁdg,enzam o
2-Chloro-5-[3-[(3-hydroxypropyl)amino]propyl]-N-(tricyclo[3.3.1.1]dec- i-ylmethyl)—
benzamide,
(R)-2-Chloro-5-[3-[(2-hydroxy-1-methylethyl)amino]propyl]-N-
(tricyclo[3.3.1.1*"1dec-1-ylmethyl)-benzamide,
2-Chloro-5-[[2-[(2-hydroxyethyl)amino]ethoxy]methyl]-N-(tricyclo[3.3.1.1%"]dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[3-[3-(methylamino)propoxy]lpropyl]-N-(tricyclo[3.3.1. 13’7] dec-1-
ylmethyl)benzamide, ‘
2-Chloro-5-[3-(3-hydroxy-propylamino)-propoxy]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[2-(3-hydroxypropylamino)ethylamino]-N-(tricyclo[3.3.1.1>7}dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[2-(3-hydroxypropylsulfonyl)ethoxy]-N-(tricyclo[3.3.1.1*"]dec-1-

ylmethyl)-benzamide,
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2-Chloro-5-(2,5-di azabicyclo [2.2.1 ]
kept-2-ylnmethyl)-N(tricyclo [3.3.1.1 ] dec-1-

wWQ Lowseasld) - benzam de, 2- Chl or o- 5- (pi peri di n- 4-BET/SE2004/001334
sulfinyl)-N(tricyclo [3.3.1.13"]
dec- 1-yl net hyl ) - benzam de, 42
5- Chl oro- 2-[ 3-[ ( 3- hydr oxypropyl ) am no] propyl ]-N-(tricy
clo[3.3.1.13" 7] dec-1- yl methyl)-4-pyridi necarboxam de,

g&%?rﬁr%%- T [(Réhy%igq&ye% )a%{r@?%ﬂquxsﬂgth]:xy]-N-(tncycllo[?, 3.1.1>"1dec-1-

[ )-3-pyridinecarboxam de, 5 -Chloro-2- [3
ylnqe?&l%b%(am nﬁl;)ypropyl] -N-(tricyclo [3.3.1.13 7] dec- |

- 2@1@&@5 I[Qél[{z-@ﬁn&wyldmﬁﬁamam l]annnqethy |\1 amino]-N-
5- Chl or o- 2 [ 3-[ (2- hydr oxyet hyl ) am no] propyl ] (tricyc
(trikpelp[3. 38117 1@ecr]-yiteathyl)-byhamtitiey | ) -
di b d
(3% E@@g&g{wgﬁg ?thw%}cwegiﬁ]l Rt bvlspithyg)-benzamide,
74

Zg C&l@]‘jﬁ\g %)11 %%)X _g?@MC?Taza | c—sc -f_ghg%%nbgﬁsze
1 lord= 5#(25—6@&%&@@@@@1]hepttZ-yIiﬂéthﬁbW @ricykeld3/371. 1486 1-

ane- | -acetam de, or a pharmaceutically acceptable
ylmsedhyl)-benzguolideat e of any one thereof. 9. A conposition

eadireatmbe g g PP AR Rurtop 3 L L R T pp b grenzamice,
e Bl G gt RO B PN A A EL B T ey

ylrdetegpasiitinebardeoxanideng to claim9, wherein the second
active ingredient is rofecoxib. 30 WO 2005/ 025571

P@:‘Q@E@Eﬁ) ﬁm@%hmowl—metbﬂmﬁmmpmgﬂflﬂu ng to

UTHa ok el VRS aDArSoHEEErBR Lo any one of

Zéﬁ? e R A S A T
pyfdiagorERuiidsal conposition as defined in any one of

5-Chloro-2-[3-[(2-hydroxyethyl)amino]propyl]-N-(tricyclo[3.3.1.1*"]dec-1-ylmethyl)-
4-pyridinecarboxamide,

5-Chloro-2-[3-[[(25)-2-hydroxypropyl]amino]propyl]-N-(tricyclo[3.3.1. 1*7dec-1-
ylmethyl)-4-pyridinecarboxamide,

N-[2-Methyl-5-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-ylcarbonyl)phenyl]-
tricyclo[3.3.1.1*"]decane-1-acetamide,

or a pharmaceutically acceptable salt or solvate of any one thereof.

9. A composition according to any one of claims 1 to 8, wherein the second active

ingredient is a selective inhibitor of COX — 2.
10. A composition according to claim 9, wherein the second active ingredient is celecoxib.

11. A composition according to claim 9, wherein the second active ingredient is rofecoxib.
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claims 1 to 13 which conprises mxing the first active

ingredient with the second active ingredient. 10 15.
wos@s0255a1 conposi tion according to any one of BPCEHEE®04001334

to 13 in the manufacture of a_ nedicanment for the

treatnent of an inflammatory#disorder. 16. Use

according to claim15, wherein the inflanmtory

di sorder is rheumatoid arthritis 15 or

ogt ho reati an . o
122 RiBARRHED St Brabf s Ao P Rhesting bt SEbnddrivh iemlicntisa
Vajde@(;;@@eutl cally effective anbunt of a pharnmaceuti cal

conposition as defined in any one of <clains 1 to 13

to a patient in need thereof. 20 18. A nethod

accordln% to claim17, wherein the inflammtory
TeRAS1tof AcRIgiAR: tBiaRY oBg eiwlrimss] or125whishas fdmmulatez;l for oral

armaceuti cal product conprising, in
adé%ﬂ%ﬁ%b?lon, a preparation of a first active 25

i ngredient which is a P2X7 receptor antagonist, and a
preparation of a second active ingredient which is a
14n @nlsrbefrss fatethe prdpafannﬁ baapkirorayeudicabconfymositiinnas|deAina@DinSny one of
|aI r separate use in therapy. 20. A kit
ClaEB Cgl sReSRaRe Be fistiactive ingrediens Withghe stcend active
mé{)%Hi&RJ s a P2X7 receptor 30 antagonist, a preparation
of a second active ingredient which is a nonsteroidal
anti WD 2005/ 025571 44 PCT/ SE2004/ 001334 i nfl ammat ory
drug, and instructions for the sinultaneous,
15 sélq@l efm b@hp@ﬂiti@eapamalir@ toaldmom': sf claimmohtwi3 iohthe manufacture of a

Q igns to a patient in need thereof.
medic ent or the treatment of an intlammatory disorder.

16. Use according to claim 15, wherein the inflammatory disorder is theumatoid arthritis

or osteoarthritis.

17. A method of treating an inflammatory disorder which comprises administering a
therapeutically effective amount of a pharmaceutical composition as defined in any one of

claims 1 to 13 to a patient in need thereof.

18. A method according to claim 17, wherein the inflammatory disorder is theumatoid

arthritis or osteoarthritis.

19. A pharmaceutical product comprising, in combination, a preparation of a first active

ingredient which is a P2X7 receptor antagonist, and a preparation of a second active
ingredient which is a nonsteroidal anti-inflammatory drug, for simultaneous, sequential or

separate use in therapy.

20. A kit comprising a preparation of a first active ingredient which is a P2X7 receptor

antagonist, a preparation of a second active ingredient which is a nonsteroidal anti-
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inflammatory drug, and instructions for the simultaneous, sequential or separate

administration of the preparations to a patient in need thereof.



