WO 2005/ 025571 PCT/ SE2004/ 001334 A pharmaceuti cal conposition conprising a
P2X7 receptor antagoni st and a nonsteroidal anti- inflammtory drug. The
present i | el ates to conbinations of pharmaceuti 1348
substance@bﬁg)}$r’é"&§§eje1 in the treatnment of inflammatory con@i’%%g%?sor ders,
especially rheumatoid arthritis. 5 Chronic inflanmmtory di sorders such as
rheumatoid arthritis are polygenic, highly conplex, and involve nmultiple

i nflammat ory and i mmune nechani sns. Treatnment of these disorders has been

llargel y enpi rical. Z&, Yapi : WW ARGt PRl & flonstereidal dnki-
IittIeWE;ﬁ};@;%;'?;gﬂglcﬁI @%?%ghéﬁgﬁﬁg%ﬁl nvol ved: Recent E'l?lesearch suggests

t hat t PIYMHEt ory nedi ators, the cytokines IL-1 and TNFal pha (TNFa),
may play key roles in the inflamatory process in rheunatoid arthritis. It
woul d be desirable to devel op new pharmaceuticals for use in treating

i nf | amratThe/present ifiventosrettitestodombinatibns of plarmacksticallyadtive shiestgnces fort
invention, there is therefore provided a pharmaceutical  conposition

conpri si ripe ip thetmatmentof inflarapatery eanditinmsidirgrdess, especiidlyahewnatgidarlyitisecept or
ant agoni st, and a second active ingredient which is a nonsteroidal
anti-i°nflammatory drug (NSAID). 20 The P2X7 receptor (previously known as

P2Z rece %Pi ¥ . iseRfefd SRR esent variety of
cel | tpre)(g, grlgg@Eta%gglsEnom dtcgraﬁe mvgc}u\;e |tr11éf§ﬁ9|g%i)|!"n 3 Y(S)lry/i nmune
process, shgslek, :adlidvolveraoltipliagesmaias and ehhfima AbchariTRho CYicatmdat offiésd) -
Activation of the P2X7 receptor by extracellular nucl eotides, in particular
25 adenosdiserdensihasbegntargely enapikindwith @ varietyl of therapgutic egdnts being vspd witlo t he

rel ease of . interl euyki n-a{g (%qlﬁ-‘l'D)' JAn _ant 3{;oni st of the P2X7 receptor is a
conpound W¥#le ynderstandipg pbtheansqhanising involvad, Kegent mesearch yuggests fat™er ful ly or

parti %l | yihﬂgr%tn{a %irge%ia(}érs,t ﬁ\g c%igneg 5Pk r'Jl'l\llﬁ'alpha (TNFoy), may play key roles in
the inflammatory process in theumatoid arthritis.

It would be desirable to develop new pharmaceuticals for use in treating inﬂatggnawry
conditions/disorders. |

15
In accordance with the present invention, there is therefore provided a pharmaceutical
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 P2X 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
25 adenosine triphosphate, is known to lead, amongst other things, to the release of
interleukin-1p (IL-1B).

Ap 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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30 WD 2005/ 025571 PCT/ SE2004/ 001334 2 Methods for assaying for P2X7
receptor antagonismare known in the art, for exanple from WD 01/42194

whi ch de i assay based on the observation that

receptor Sﬁ?@ﬁqzsga?ed using a receptor agonist in the presence {)df(:)‘ et hi di um
brom de (a fluorescent DNA probe), anincrease in the fluorescence of

i ntracel | ul ar DNA-bound s ethidium broride is observed. Thus, an increase in
fluorescence can be used as a neasure of P2X7 receptor activation and
therefore to quantify the effect of a conmpound or substance on the P2X7

receptor. : ' f & ﬁﬁ‘mp | Il flat
bott oned l\n@‘lefglro%o?%gégl %eri)?%?gﬁ%ﬁ?bﬁﬁa%%ﬁ%ﬂﬁg&m S %?ﬁ%rléx%&lﬁst

sol uti on feeMWOL1MP 1940GvHiclpBeseribessgreassaydrased on fHeRbbbesatibs tHal whentht F0X
cells/m) containing 10-4 M ethidiumbrom de, 25 pl of a high potassium

buf f er saleceptenis ectivatédnising d fecBpobegonist irbdhe possencedafrethidien bronpbde&phat e
(bbATP, a_known P2X7 receptor agonjst), and 25 pl_ of the high potassium
buf fer sdluaressant RNA:mpbengn mereaspmine Bueresesnee ofintrageliulgn DNA-boynd oy er ed

with a plastics,sheet.and is.ingcubated at 37.C for one hour. The plate is
then rencPHnEE pEAPRER iEprerved HEHE 3 dtrtise B DloreBientt Caniiisedat BARABHE
em ssion gﬁ&?}gﬁe | ' ; : ses of
conpari son, AT%eiJ(t%ﬂag‘g?giﬁ%nedéP gr%ﬁ)éggan$l§?§lﬁgtkg IE}:)f;;'&r:tlCH (fo%(ég)?npg-ggﬁggphat e (a
P2X7 r ec equbstancerdnathe P2Xh receptorlised separately in the test as controls. From

the readings obtained, a plC50 figure is calculated for the test conpound,
this figure being the negative 20 1ogarithm of the concentration of test

conpound necessary. to reduce the hbATP agoni st tivity by 50% . A pl C50
figure grﬁlﬁ@&ﬁ@%ﬂ% BpSAYHS FRRIH PUt hiekingiads-well gt é?ﬁ’%%mmmemﬁw es
of P2X7 r X QD ' ‘ | i 00/ 61569,
Oty b2 RS R R L5 qhi COIREMEY 200535 Biehi B, 00 01008
2s i ncor pPHRIIesENS €2.8ixN 00 \eell by @t_ﬂﬁﬂnin%’ﬂﬂél\@ PedifintRbinide, 25 pRof 4 high -
enbodi nent of the present invention ghe P2X7 receptor antagonist is a
conpound pdtassommiriffier solution containing 10 “M benzoylbenzoyl adenosine triphosphate

(bbATP, a known P2X7 receptor agonist), and 25 Wl of the high potassium buffer solution

containing 3 x IO'SM test compound. The plate is covered with a plastics sheet and

15 incubated at 37 °C for one hour. The plate is then read in a Perkin-Etmer fluorescent plate

reader, excitation 520 nm, emission 595 nm, slit widths: Ex 15 nm, Em 20 nm. For the

purposes of comparison, bbATP (a P2X7 receptor agonist) and pyridoxal 5-phosphate (a

P2X7 receptor antagonist) are used separately in the test as controls. From the readings

obtained, a pICsq figure is calculated for the test compound, this figure being the negative

20 logarithm of the concentration of test compound necessary to reduce the bbATP agonist
activity by 50%. A pICsq 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

25 incorporated herein by reference.

More specifically, in a first embodiment of the present invention the P2X~ receptor

antagonist is a compound of formula



WO 2005/ 025571 PCT/ SE20041001334 3 (CH2),Aa -Ara Rta Rla Rla m wherein m
represents 1, 2 or 3; each R a independently represents a hydrogen or

hal ogen a‘t‘@% ’,&%ﬁepresents C(ONH or NHC(O; 5 Ara regasanbcosigioup Rda
3a Rda or 3a ?a a Xa represents a bond, an oxygen atomor a group CO,
(CH2)1.6, CH=, (CH2)1l-60, O(CH2)1-6, OfCH2)2-60, Q(CH2)2-30(CH2)1.3,

CR (OH), (CH2)1-30(CH2)1-3, (CH2)1-30(CH2)2-30, NR5a, ( 2)1-6 b5a,

NRSa( CH2) 1- 6, (CH2) 1. 3NR5a(CH2) 1-3, to Q(CH2)2- 6NR5a, Q(CH2) 2- SNRSa( CH2) 13
(CH2)1 3NR5a(CH2)2 _30, NRb5a(CH2) 2- Ggg R5a(,CH2) 2y 30( CH2) 1-3, CONRSa, NRSa
00, S(On, S(ONnCH2, CH2S(0)n, SC2Ny Holr o nis 0 1or 2 R

represents a hydrogen atomor a Cl-£6 al kyl group; 15 one of R2a and R3a
represents a hal ogen, cyano, nifTg W no, hydroxyl, or a group selected
from (i) A-C6 allcyl optionall tuted by at | east one C3-C6
cycloal kyl, (ii) C3-C8 cyclfa L)m@l1- C6 al kyl oxy optionally

substituted by at |east on oal kKyl, and (iv) C3-C8 cycl oal kyl oxy,

ona substituted by one or nore fluorine
atons, and the other of R2a and R3& represents a 20,hydrogen or hal ogen
atom either Rd4a represents a 3- to 9-nenbered satulMated or unsaturated

al i phat i cyhgkfrAmibiedts 1,2 or 3;
each Rla independently represents a hydrogen or halogen atom;
A® represents C(O)NH or NHC(O);

s Ar represents a group

.R*™
R | R
. or _ .
| R
R* :

]

X represents a bond, an oxygen atom or a group CO, (CHp);5, CH=, (cﬁz)l.so,
O(CHp)1.6: O(CH2)2-60, O(CH2)230(CH)1.3, CRY(OH), (CH2)130(CHp)y3,
(CHp130(CHg}10, NR™®, (CHp)LNR™, NR™(CHp)is, (CHp)sNR(CHz)ia,

o O(CHpheNR™, O(CHp)sNR™(CHp)is, (CHpiaNR™(CHz) 50, NR *(CHyh.c0,
NR*(CH,)5.30(CHy)15, CONR™, NR*CO, S(O),, S(O),CHp CHoS(O)y,
SO;NR™ or NR¥S0;,
nis0, 1or2; |
R' represents a hydrogen atom or a C1-Cg alkyl group;

15 - oneof R?'a and R3a represents a halogen, cyano, nitro, amino, hjdroxyl, or a group
selected from (i) C1-Cg alkyl optionally substituted by at least one C3-Cg cycloalkyl,
(ii) C3-Cg cycloalkyl, (111) C-Cg alkyloxy optionally substituted by at least one i
C3-Cg cycloalkyl, and (iv) C3-Cg cycloalkyloxy, each of these groups being optionally
substituted by one or more fluorine atoms, and the other of Rza and R3a represents a

20  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



ring systemcontaining one or two nitrogen atons and optionally an oxygen
atom the WD 2005/ 025571 PCT/ SE2004/ 001334 4 heterocyclic ring system bei ng
optional | ki-yted by one or nore substituents ind Bé4iod15¢! ected
fromfl uo‘%"?ﬁzgpi@g#é, hydr oxyl , carboxyl, cyano, C-C6 alkyl, Cl-C6
hydroxyal kyl, -NR6aR7a, -(CH2)rNR6aR7a gand - CONR6aR7a, or Rda represents a
3- to 8-nenbered saturated carbocyclic ring systemsubstituted by one 5 or
nore substituents independently selected from-NR 6aR7a, -(CH2)r NR6aR7a and
- CONR6aR7a, the ring systembeing optionally further substituted by one or
nore  subyeidrbddRNE FingRYQRAHERY dpficfal PaibREutddEY sl hoR sabfitBentydr oxyl and
Cl-Co6 alkyl; ris 1,g g 3, ;nli,gtgor 6)e Rﬁa réﬁ?esents a hydrogen atomor a
Cl- C6 al kipdependatiiy@slectediftaan flugtinggatoms, hydroxfl6 xaghroryR7eyanac B1iCgiaidndent | y

hyd d - | C2-C6_h | kyl C3-
232’[32?%@%@%&3%%&%&% o9 (RONR R Son atom to which
th hed f - - t t ed het ] iLng; with
the provid& %?Pi?s,enf%a”%%?%méﬁb%sﬁ?%eﬁé%fe’%?@m%%@ﬁ&s SRERIDLPLLE RS o
unsubst i tgiteste 3ubdiPucAd TRAKRNACh TSRttt s AR Pher SpRRBYEPagar i ng system

cont ai ni ng one m,,%rogen atom then Xa is other tha (b) when Aa

represent-ecrmd AhelriXg systern beimgtoptionglycfurthéGudbptitufedby dleGrizicke 6, then R4a
does not represent an unsubstituted im dazolyl, unsubstituted norpholinyl,
zo unsubsubstituerds iridppenidently selented fremifioring atoms, hydromyl and CgCgalkyliand ()

when Aa represents NHC(O and Rd4a represents an unsubstituted 3- to

8- menber dds lehtftad 88Ol | phatic heterocyclic ring system containing one

ni t rogen N [.S..0 r.. .tha - n_Aa represents

NHC( O) anlgi agfgf’rrgge&%e%mée& %&%}of%é_,l l'gﬁ?'&g;bg-%s'grdg ‘%@3?% ggmtuﬂén R4a does not

repr eﬁ)e”tRﬁérhnH lagdr bR ddntB) RBfesentMHydeget AfdR oF h@it@Eaﬂ(yl?yr rolidinyl
Cy-Cg hydroxyalkyl or C3-Cg cycloalkyl group, or Rﬁa and R7& together with the

nitrogen atom to which they are attached form a 3- to 8-membered saturated heterocyclic
ring;
with the provisos that, ‘

15 (a) when A? relﬁresents C(O)NH and R"'a represents an unsubstituted 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)1.¢ or O(CHjy)y.g, then
| R‘hl does not represent an unsubstituted imidaiolyl, unsubstituted morpholinyl,

20  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(CHz)y.¢, NH(CHp)1.¢ or SCHy,

25 then R4a does not represent an unsubstituted 1-piperidiny! or unsubstituted 1-pyrrolidinyl
group, and .
(¢) when A” represents NHC(O) and X" represents O(CHy),.3NH(CHa),, then R*® does
not represent an imidazoly! group;
or a pharmaceutically acceptable salt or solvate thereof.
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group, and (e) when Aa represents NHC(O and Xa represents

Q(CH2) 2- 3NH(CH2) 2, then R4a does not represent an im dazolyl group; or a
phar naceuﬁ,")gg}f{% aqceptable salt or solvate thereof. 302009132571

PCT/ SE200 é i 5 Conmpounds of formula (1) are described in WO 00/ 61569.
In a second enbodi ment of the present ifivention the P2X7 receptor antagoni st
Is a conmpound of fornula 5 R2b RBb b E DV R b wherein Db represents CH2
or CH2CH2; Eb represents C(ONH or NHC(O; R b and R2b each i ndependently
represent a hydrogen or hal ogen atom or an amno, io0o nitro, C-C6 alkyl or
trifl uorwembwnd@b@mmﬂ@a?wm&nwcmmseb. formula 4b 5b . Wb (1); Xb
represents an oxygen or sul phur atomor a group NH, SO or S@; is Yb
represents an oxygen or sul phur atomor a group NRl1lb SO or 502; zb

represents a gro -OH, -S -CO2H,. . -6 al , C1-C6 al kylthio,
G "o o) ki Gybodimeniet e RiSeintragh Be R ACepIoT eres R RO
i m dazol yc':dmpound of formula

5

wherein Db rcbresents CH; or CH;CHy;

Eb represents C(O)YNH or NHC(O); |

Rlb and RZb each independently represent a hydrogen or halogen atom, or an amino,
10 nitro, C1-Cg alkyl or trifluoromethyl group; |
| Ri“J represents a group of formula

b 5b
N NN & N
_ XY I;
Xb represents an oxygen ot sulphur atom or a group NH, SO or SOy;
15 Yb represents an oxygen or sulphur atom or a group NR1 1b, SO or SO9;

7 represents a group -OH, -SH, -CO,H, C;-Cg alkoxy, C;-Cé alkylthio,

C;-Cg-alkylsulphinyl, C;-Cg.alkylsulphonyl, -NR°R"", -C(O)NR™R®®, imidazoly,
1-methylimidazolyl, -NR*)C(0)-C1-Cg alkyl, C;-Cé alkylcarbonyloxy,

C1-Cg alkoxycarbonyloxy, -OC(O)NR'ZR*®, _ocH,0c(0)R'™, -0cH00(0)0R '

n  or -OC(O)OCHOR™;
R4b represents a Co-Cg alkyl group;
RSb represents a C;~Cg alkyl group;
Rﬁb, R7b, RSb, Rgb, Rmb, Rub and R13b each independently represent a hydrogen atom,

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



1-nmet hyli m dazolyl, -N(R1Ob)C(O-d -C6 al kyl, Cl1-C6 al kyl carbonyl oxy, C -C6
al koxycar bonyl oxy, -0OC(O NR12bR13b - OCH2OC( O R14b - OCH2OC( O OR15b 20 or
-@(@Cﬂ—%ﬁggézsgg b represents a C2-C6 al kyl group; Ryr¥aesems a C -Co
al kyl grodp; 7 R7b, R8b ROb R10b R12b and R13b each independently
represent a hydrogen atom or a Cl-C6 al kyl group optionally substituted by
at | east one hydroxyl group; W 2005/025571 PCT/ SE2004/001334 6 R IDb
represents a hydrogen atom or a Cl-C6 al kyl group optionally substituted by
at | east me%subst i tuent independently selected from hydroxyl and Cl-C6
al koxy; aRd RbflesdRiSPhpdidgehlabng ot h O; o b‘pﬁcﬁﬂﬂN&%ﬁlﬁhﬁhﬁe&by &0eadtky!
group; with the provisos that (i en represents : represents
ith the /i h (i) wh b C(O, Xb
0, S or Nehesubstitbentindeppndanglytseleotedfrommhpdroxdnd $4rCs alkinRBb &b wher e R6b
represent s14b hysly ogenigdst om and R7b_represent i ther a hydrogen atom or a
d-c6 al ki gRou st ie@ehgwleagndapﬂyw&semeél- #efk grougs oup, and (ii) when
E represept.s .\H ! eseht Yb_ represepts angb R5b
repr esent 1 %%P%gﬁt éﬁ&ﬁgéﬁoféﬁﬁgﬁﬁwﬁ%ﬁ%lrﬁ?@%ﬁ é’gﬁé ically
accept abl g,salis @ mlz}’% Ok N M% f ( e
descriﬁed p%%vé) 01/ 42194.ﬁrlc%1 a tﬁlerdRenbodi ment "o %ﬁeﬂpﬂé@%ﬁtdﬂ%ﬁ\%tion t he
P2X7 r eceRf Ofepaaststy eithesta liyslregenabgmond CaCq ilkylngtbap bisbsBAgedbat 1B¥st &62 Rm
wherein d represents CH2 or CH2CH2; 20 _Ec reprgsents C(O NH or N{C( O,
hydroxyl group, and (ii) when E represents NHC(O), X represents O, S or NH, Y

P o >

represents NH and Rsb represents CHyCHp, then '2:b is not -OH or imidazolyl;
or a2 pharmaceutically acceptable salt or solvate thereof. ’

10

Compounds of formula (IT) are described in WO 01/42194.

In a third embodiment of the present invention the P2X7 receptor antagonist is a compound
of formula

15

wherein D° represents CHy or CHCHa;

n E represents C(O)NH or NHC(O);
Rlc and RR each independently represent hydrogen, halogen, amino, nitro, C1-Cg alkyl
or trifluoromethyl, but Rlc and ch may not both simultaneously represent hydrogen;

R?’c represents a group of formula



Rl ¢ and R2c each independently represent hydrogen, hal ogen, am no, nitro,
Cl-C6 al kyl or trifluoronethyl, but Ric and R2c may not both sinultaneously

repr esent Ri c represents a group of formul a WpEHSrbikiimrysh
PCT/ SEZOO‘Z(%&%@SEHI ,-R~ ~ (V), R4c represents a C-C6 al kyl group;

Xc represents an oxygen or sul phur atonyor a group NR13c SO or 502; Sc Sc
represents hydrogen, or R R represents Cl-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)- CQa4dC6- yI am no, -Yc-R6¢c NHz and a 5- or

6- menber ed heteroaromatlc ring” r|5| ng from1l1l to 4 heteroatons

I ndependently selected fromnit rogen oxygen andVul phur whi ch

het er oar e to optionally substituted by at | east one
substltugﬁ?@’r‘eéﬁqr}gﬁargwlﬁﬁéﬁﬁﬁ hydr oxyl and CI C6 al kyl; Yc represents
an oxygen oLEPresents a group
-R?ch mxehl’&%?mr%‘r eggﬁgsﬁgf%&%@%oup an ?ggrébresents an - OH,
%ﬁesent@h%&ﬂ loe R T qepresesREZQHI T 6 (GECaklkehylosaRERE whith 15
in the case ere Yc represents an oxygen or sul phur atom or a group NH, R6c

addi t i ®nainiay be eptieadlytsabititated by at least-o6e sebstipient 3leddtd frbtayHabagehp hylirox ] - C6

al koxycar(bgﬂlé é& ) NR14C o6c- CH20C( O R16¢c, - CH20C( O OR17c or
-C( 0O OCH2 tC c™Rlic and Rl2c each independently represent a
hydrogen atomor a Cl CG

NHZ, and

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
10 optionally substituted by at least one substituent selected from halogen, hydroxyl and
C;-Ce alkyl;
Y° represents an oxygen or sulphur atom or a group NH, SO or SOy;
R6c represents a group -R7ch where RTC represents a Cp-Cg alkyl group and yA represents
an -OH, -CO5H, -NRR™, -CONR R "' or -N®'*)C(0)-C1-C alkyl group, and,
15 in the case where Y° represents an oxygen or sulphur atom or a group NH, R6°
additionally represents hydrogen, C1-Cg alkyl, C1-C6 alkylcarbonyl, C]-Cs
alkoxycarbonyl, -C(O)NR14°R15° -CH,0C(O)R'® -CHZOC(O)OR
-C(O)OCHZOR
Rsc, Rgc, Rmc, R1 le and Rl?'c each independently represent a hydrogen atom or a C;-Cg |
20 alkyl group; |
RIBG represents hydrogen, C3-Cg cycloalkyl, C3-Cg cycloalkylmethyl, or R13c represents
a C1-Cg alkyl group optionally substituted by at least one substituent selected from
hydroxyl and C1-Cg alkoxy; and
R14°, RISC, Rmc, R“c and Rlsc each independently represent a C1-Cg alkyl group;
25 with the proviso that when E is C(O)NH, X°is O, NH or N(C;-Cg alkyl), then R " is
other than a hydrogen atom or an unsubstituted C3-Cg alkyl group;

or a pharmaceutically acceptable salt or solvate thereof.



zo al kyl group; R13c represents hydrogen, C3-C8 cycloal kyl, C3-Cg

cycl oal kyl met hyl, or R13c represents a Cl-C6 al kyl group optionally
Sumtitu"\ﬁ§2ﬁ%§(ﬁ%ﬁj east one substituent selected from hpaidpeydsvands Cl- C6
al koxy; Ac fSc R16¢c R17c and R18c each i ndependently represent a

C -C6 al kyl group; 25 with the provisoghat when Ec is C(ONH, Xc is 0, NH
or N(CO-C6 alkyl), then RSc is other than a hydrogen atom or an
unsubstituted Cl1-C6 al kyl group; or a pharnmaceutically acceptable salt or
sol vate thereof. WD 20051025571 PCT/ SE2004/001334, 8 Preferred conpounds of
fornul a (Prefenad eomposeiswdidomula ) arethosswhersiR ™ orgpresets by optieriallyi t ut ed
Cl-C6 alkyl group, a preferred substituent being -Ye-Rgc. Wer;R5c is

subst i tut%‘éﬂgﬂ“ﬂi Cy-Gs alky] grouprpretaried Sabstispess bomg-c-R | nWheaRor issi ng from 1
to 4 heteroa it referred,that the nupber of_ het &gitoms inthe

ring is tﬁt{“ggf“@ﬂ‘l‘{ﬁ'la% é-;neg: AoMAfG TiRg compnrigin d8¢&ibed in WO

S
ant agoni stetafigin® it brERR i Bhe fmber Bt REERERmd RR KR ot rertkdn e of
in repyesents 1, 2 or 3; each R d independently represents a hydrogen or

hal ogen atomm Ad represents C(ONH or NHC(O); 15 Ard represents a group Rod
Rod Rad RaompauhdRofiformula (IV) are described in WO 01/44170., .

In a fourth embodiment of the present invention the P2X receptor antagonist is a
compound of formula

10

(CH,).— A*—Ar

R R

1d
R VD)

wherein m represents 1, 2 or3;
each R1d independentlf represents a hydrogen or halogen atom;
A% represents C(O)NH or NHC(O);

15 Ard represents a group

R4u R‘rd '
R ~ N R ~ i = i
|
~ I S IN or S N
HZd de

(VID (VIID) IX)
one of RZd and RB(i represents halogen, nitro, amino, hydroxyl, ora group

selected from (i) C1-Cg alkyl optioﬁally substituted by at least one halogen atom,
20 (i) C4-Cg cycloalkyl, (iif) C1-Cg alkoxy optionally substituted by at least one halogen
atom, and (iv) C3-Cg cycloalkyloxy, and the other of Rz':1 and R3d represents a hydrogen

or halogen atom;



N/ INr \ NRRRed ed 2d (VU (vin) (Do one of R2d and Rad represents
hal ogen, nitro, am no, hydroxyl, or a group selected from (i) Cl-C6 al kyl

optional | Oﬁ?@%gﬂ ed by at |east one hal ogen atom 20 gd1/9E266%008334

cycl oal ky -C6 al koxy optionally substituted by at | east one

hal ogen atom and (iv) C3-C8 cycl oal kyy oxy, and the other of R2d and Rad
represents a hydrogen or hal ogen atom WD 2005/025571 PCT/ SE2004/001334 9
Rod represents a group R6d Xd | n sdl--~NTR7d M Xd represents an oxygen
or sul phur,,atomor a group >N-RBd; nisOorl; s R5d represents a C -C5 al kyl
group whiRh represdmts ogtoupnal | y substituted by at | east one substituent

sel ected from hydroxyl, hal ogen and Cl-C6 koxy; R6d and R7d each

i ndependent|ly represent a hydrggeg atom -C6 al kyl (optionally

substituted by at |east one su an\U%QJ £cied from hydroxyl, hal ogen,

C -C6 al koxy, and (di)-d-Cc4 4l kyhaRmo (itBelf optionally substituted by
at | east .one hydroxyl group)), or 10 C3-C8 cycl o@&kyl (optionally

substi t ut by at | east one substituent selec 84 rom hydroxyl, hal ogen and
Cl- C6 al stsmwsayg%ﬁégﬁ’ﬁ%a@w@r%%> mior a Cl-C5 al kyl group

whi ch may_ b tionally substituted by at |east one substituent selected

0
from hydrlbg? O hal ogen and d -C6 al koxy;"
s R represents a C1-Cjs alkyl group which may be optionally substituted by at least one

substituent selected from hyd_roxyl, halogen and C;-Cg alkoxy;
Rﬁdl and Rhl each independently represent a hydrogez} atom, C1-Cg alkyl (optionally
substituted by at least one substituent selected from hydroxyl, halogen, C1-Cg alkoxy, and
(di)-C-Cq alkylamino (itself optionally substituted by at least one hydroxyl group)), or
10  C3-Cg cycloalkyl (optidnally substituted by at least one substituent selected from hydroxyl,
halogen and C1-Cg alkoxy); and
RE"d represents a hydrogen atom or a C4-Cs alkyl group which may be optionally
substituted by at least one substituent selected from hydroxyl, halogen and Cy-Cg alkoxy;
with the provisos that:
15 (2) whennis 0, then A% is NHC(0), and
(b) whennis 1, Xd represents oxygen and Ad is C(O)NH, then R6d and Rﬂ:l do not
both simultaneously represent a hydrogen atom or do not both simultaneously |
represent an unsubstituted C1-Cg alkyl, or when one of ¥ and ™
represents a hydrogen atom, then the other of R6d and R7d does not represent
20 an unsubstituted C1-Cg alkyl; and
(c) whennis 1, Xd is oxygen, sulphur or >NH and A‘:.l is NHC(O), then R‘5d and
R'?d 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 R’]’d represents a hydrogen atom, then the other of R6d and R7d does not
25 ' represent an unsubstituted C1-Cg alkyl or -CH»CH,0H,

or a pharmaceutically acceptable salt or solvate thereof.

Compounds of formula (VI) are described in WO 03/41707.



with the provisos that. 1s (a) when nis 0, then Ad is NHC(O, and (b) when
nis 1, XX represents oxygen and AAis C(ONH then R6d and R7d do not both

si nul t anagPShisg28eesent a hydrogen atom or do not both wipREbRANEMHIs! Y
represent an unsubstituted C-C6 al kyl, or when one of R6d and R7d

represents a hydrogen atom then the otfger of R6d and R7d does not represent
20 an unsubstituted A -C6 alkyl; and (c) when nis 1, Xd is oxygen, sul phur
or >NH and Ad is NHC(O, then R6d and R7d do not both sinmultaneously
represent a hydrogen atomor do not both sinultaneously represent an
unsubstituted C-C6 al kyl, or when one of R6d and R7d represents a hydrogen
atom then the other of R6d and R7d does not 2$ represent an unsubstituted
Cl- C6 al Kplanether aspectigf the prssent inyatiomihe F2Xyapeaptorantagonist is aomposnd 6bl vat e

t hereof . _ Conpounds of formula (VI) are described in WO 03/41707. WD

2005/ 0255950 / SE2004/ 001334 10 1n another aspect of the present invention
the P2X7 receptor antagonist is a conpound of fornula x2 Ze (CH21mAe Ye
Rte 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 X‘Chﬁ) 1-6, Q(CH2)1_6,
(CH2) 1. 6NH(CH2) 1-6, (CH2)14Q(CH2)1.6, NH(CH ; Ze represents NR20R3e;

(CH,)-—A% \ Y

R1e

wherein m represents 1, 2 or 3;
A° represents C(O)NH or NHC(O);

0 Y represents N or CH;

X’ represents a bond, CO, (CHz)16, O(CHa)16, (CH) sNH(CHa)rs, (CHa)1-60(CHo)15,
NH(CHy)1.6;
7° represents NR*R>

‘ Rle represents halogen, cyano, nitro, amino, hydroxyl, C;-Cg alkyl or C3-Cg cycloalkyl,

15 which alkyl or cycloalkyl group group can be optionally substituted by one or more
fluorine atoms;

R25 and Rs}'5 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,

20 or Rze and R3'3 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.



Rl e represents hal ogen, cyano, nitro, am no, hydroxyl, C-C6 alkyl or C3-Cg

cycloal kyl, is which alkyl or cycloal kyl group group can be optionally
substi t ut or nore fluorine atons; Rte and Rae 2hd} gdent |y
repr esentﬁg zl%sc’iér}gg’én atom Cl-C6 alkyl or C3-C8 cycloal kyl, V\hﬂfgﬁﬁal kyl or

cycl oal kyl group can be optionally subsijtuted by one or nore groups
sel ected from hydroxyl, hal ogen or Cl - al koxy, 20 or Rte and Rae together
with the nitrogen atomto which they are attached forma 3- to 9- nenbered
sat urated nono- or bicyclic heterocyclic ring conprising from1l to 2

ni trogen Cahpetindd e feitiul L0 mayd prpaaibpilemisthhccdrdif 6F Real62dus td fhag can
be optionally substituted by One "or nore groups selected from hydroxyl,
hal ogen odeséibe@dn didaeferences ciedhaeimmbevt.i cal | y acceptabl e salt or sol vate

t hereof. 25 WD 2005/ 025571 PCT/ SE2004/ 001334 11 Conpounds of fornula (XI)
may be prepared by chem stry according or analogous to that described in

vent’crf AR OR Py 210 lpi il e 7o

2- - 5- - 3 &8t hoRne -\

2. Ol of 0 1§ ylefol St Xty AU o LAtk 51N

2- Chl or 0-@i&ﬁid&ﬁﬁ:lhfaldwmym@lﬁ&mbﬂ@py| ]-N-(tricyclo[3.3.1.1]dec-1-ylne
€,

thyl)- benzam
(R) - 2- Chl or o2-EhlaBo{5¢[3- 3-8y dvoxypropyimineiprop Y- (s ywlai:. 1.1 Mec-16ylmethyl)-

(tricyclo]3.3.1 13" 7]dec-1-yl net hyl)-benzam de,
2- Chl or o- -“FF’EU{"'( 2- hydr oxyet hyl ) am no] et hoxy] methyl ] - N- (tricyclo[3.3.1.13" 7]
2" Cri or 9. 5. 1 SO PACRRRE TR AR hegrar S ams e ming R oPYIE 3. 5. 1. 137 dec- 1
gl ErJhEIt (h)]?/l)2 -fy?fﬁtg{g%g?g:}(c&lﬁ}rllﬁ)eyllyz;)n}b%ng)a{npi‘)c}eépoxy] -N-(tricyclo[3.3.1.13" 7] dec- 1-
2-Chloro-5-[[2-[(2-hydroxyethyl)amino]ethoxyjmethyl]-N-(tricyclof3.3.1.1*"1dec-1-
ylmethyl)-benzamide, | _
2-Chloro-5-[3-[3-(methylamino)propoxy]propyl] -N-(ﬁcyclo[3.3.1 137dec-1-
ylmethyl)benzamide,
15 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*"]dec-1-
ylmethyl)-benzamide, '
2-Chloro-5-[2-(3 -hydrokypropylsﬂfonyl)cthoxy] -N-(tricyclo[3.3.1. 1*Mdec-1-

20 ylmethyl)-benzamide,

2-Chloro-5-[2-[2-[(2-hydroxyethyl)aminoc]ethoxy]ethoxy]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-benzamide, |

2-Chloro-5-[[2-[[2-(1-methy}- 1 H-imidazol-4-yl)ethylJamino]ethyl]Jamino]-N-
(tricyclo[3.3.1.1*"]dec-1-ylmethyl)-benzamide,

25 2-Chloro-5-piperazin-1-ylmethyl-N-(tricyclo[3.3.1.1]dec-1-yImethyl)-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>" Jdec-1-ylmethyl)-benzamide,



| met hyl ) - benzam de,

- Chl oro-5-[ 2- ( 3- hydr oxypr opyl am no) et hyl am no] -N-(tricyclo[3.3.1.13" 7] dec-1
yl met hy, b‘@ﬁ‘ﬁ?@@'ﬁlde, _ PCT/SE2004/001334

2- Chl or o- 5-T2-(3-hydr oxypropyl sul fonyl ) et hoxy] -N-(tricyclo[3.3.1.13. 7] dec- 1-

20 yl met hyl ) - benzam de, 2

2-Chl oro-5-[2-[2-[(2-hydroxyet hyl)am no]] et hoxy] et hoxy]-N-(tricyclo[3.3.1.13'

7] dec-1- yl met hyl ) - benzam de,

2-Chloro-5-[[2-[[2-(2-nethyl -1 Himdazol -4-yl)ethyl]am no]3e7t hyl ] am no] - N-

(tricycl o[ 3. 8Chlots-2 hiydnpk amine - (tricdyzlo[3.3.1.1>" 1dec-1-

2- Chl or o- 5- pi per azi n[?itg-l }r{ret h%ﬁ:’ﬁq?t ri cgltgla%j[' gﬁl?,( 1%?] ec- 1-yr]met hyl ) - benzam d

e, ylmethyl)-4-pyridinecarboxamide, '

2- Chl -5- (4-pi i di nyl -N- i I .1.13'7 -1-yl hyl ) - '
de,Ch oro-s (z-ﬂOQSISL[%L[?aRgéYIZyGon t—i-lnggﬂ(lzylgt.[h%l]amm?) L o}grop%(lc]i-el\g ylmethyl) - benzam

2- 1 1 0 7 50 OBLHCL Rl H BB BadbAIBLAY) ) - (11 0¥l o[ 3.3, 1.2 dec-

2- Chl qr o- 5- (g} L @LA- ' - ' 7 _.1331_ 'nféhﬂﬁf 1-ylmethyl)-b

enzamgcrje, Vgglggdg? %2[?5@?&%%#1 @E%‘W/ %(%%fd[!{g%? feck1 S a

5- Chl or o-Rr{déndcadboRaeidexypr opyl ) am no] propyl ] -N-(tricyclo[ 3.3.1.13" 7] dec- 1-

yl met hyl ) -4- pyri di necar boxam de, _ ‘

2- Chl or o- 5- [ 3Ch]ora 3 xyethy. plpsopyil-Naltticns]qld Gply 1 T Jdec-1-ylmethyl)-
A(Iripidroxyethyhasning] J-{Nalhii !

(tricyclo[3.3,1.13 7] dec-1-yl net hyl ) - 3- pyri di necar boxam de, 5
5- Chl or o- P{’@d‘ %ﬁaﬁkﬂ’éﬁ%lﬁfifo) propyl]-N-(tricyclo[3.3.1.13" 7] dec-1-yl net hyl ) - 4-

pyri di necar b&xai-48.ra_ A : Nt 3 Mdar 1

5- Chl or o- 2- %%&%@r%@%?WFS°§‘PFP%°&’P’HP%MW‘1]§"°R!‘(]t r 5%13?8?18?3?."%'.11.]9? ]/.] dec- 1| -yl
net hylg) - ylméﬁyuﬂa,-g ainbsudseadfide, _ _

5-Chl oro-2-[3-[1(2S)-2-hydroxypropyl]am no] propyl]-N-(tricyclo[3.3.1.13" 7] de
c-1- 10 yl neVHMethylp§-(3-dkardFadibzabaoycbé3. 3. 1 Inon-3-ylcarbonyl)phenyl]-

N-[ 2- Met hyl - 5- (9- oxas 3, 7- di_azabi ¢ycl o[ 3. 3. 1] non- 3-yl car bony! ) phenyl ] -

tricycl o[ficycle 1331.1%6@6@%4:&26 Gni de,

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

<

15 Pharmaceutically acceptable salts include, where applicable, acid addition salts derived
from pharmaceutically acceptable inorganic and organic acids such as a chloride, bromide,
sulphate, phosphate, maleate, fumarate, tartrate, citrate, benzoate, 4-methoxybenzoate, 2-
or 4-hydroxybenzoate, 4-chlorobenzoate, p-toluenesulphonate, methanesulphonate,
ascorbate, acetate, succinate, lactate, glutarate, gluconate, tricarballylate,

20 hydroxynaphﬂnaléne-carboxylate or oleate salt; and salts prepared from pharmaceutically
acceptable inorganic and organic bases. Salts derived from inorganic bases include
aluminium, ammonijum, 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

25 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:-



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

Phar maceutically acceptable salts include, where applicable, acid addition
sal ts dergy¥s 05/(;2519/'?‘ pharmaceutical |y acceptabl e i nor ganigerdidofigdpsC aci ds
such as a chloride, brom de, sulphate, phosphate, nal eate, fumarate,
tartrate, citrate, benzoate, 4-nethoxybgnzoate, 2- or 4-hydroxybenzoate,

4- chl orobenzoat e, p-tol uenesul phonate, nethanesul phonate, ascorbate,
acetate, succinate, lactate, glutarate, gluconate, tricarballylate, w

hydr oxynapht hal ene- car boxyl ate or oleate salt; and salts prepared from

phar maceut i CaChloroAC22-ARliRxyREHylAAING)-SthYlapiifcimethisgs. Salts derived from
I . ]

I norgani ¢ bases include alumnium amonium calcium copper, ferric,

ferrous, (rdyoelof33.ntdidest luyimetyilzbenzemideydibydrochloridpot assi um  sodi um  zi nc
and bismuth salts. Particularly preferred are the annoniu cal ci unbr
ically

h
magnesi um Fot-BPEp-ank3alirhydrriprory)aninolprepy-Yeltricyclo[B 3ot ety

accept abl.e organic bases.include salts of primary, secondary and tertiary
am nes, ?“8‘ S’rﬁﬁggaﬁ?%ie argi ni ne, betaine, choline and the |ike. Exanples

of p@ar nmac _izg@ilﬂloyo_gﬂgﬁ@r;a 3 ?l’ﬂﬁﬁﬁﬁﬂ‘?ﬂéﬁ%?ﬂgﬁ?ﬂ%es' Exanpl es of P2X7

receptor antagonists tha € use I'nvention include: WO

2005/ 0255Fdcyelol4.SE2 0 7deR 0L Biasbthyl Bbenzamide, h?rdrochlon'dc -
2- Chl oro-5-[[ 2-(2-hydroxy-ethylam no)-ethylam no] -nethyl]-N (tricyclo
[3.3.1.13' ] ZEbloropHiiR{edhydroxyethybiaminolethyyimethylbM-@rcyclo[3.3.1.1% 1dec-1-

tzh)(/:lhl) ?rgéﬁé}% &bé&éngﬁcﬁéﬁéﬁgwﬁ&tm] propyl]-N-(tricyclo[3.3.1.1]dec-1-ylne

(111 oyl of 3 5CHS B B ARt an TGS - O BB, 1 o1
2- Ol g O- dindefRnbérRzaRieE, Byuaichlam no] et hoxy] methyl] N
(tricyclo[3.3.71.13" 7] dec-1- ylnmethyl)-benzam de, acetate (1:1) salt

2- Chl or g- 5- [ BChRwx¢:Sel3a(BHeydrony) propplamyda)pmepday] W-(tticyalyioln] 33 dde-13' 7] dec- 1-
i o yl methyl)benzam de, hydrochl oride :
2- Chl or o- Brpthysbengamedey hysdreehlonda no) - pr opoxy] - N- (tricycl o[ 3. 3. 1. 13' 7] dec- 1-
2-Chloro-5-{2-(3-hydroxypropylamino)ethylamino]-N-(tricyclo{3.3.1. 1>"dec-1-
ylmethyl)-benzamide, acetate (1:1) salt

15 2-Chloro-5- [2-(3-hydroxypropylsulfonyl)ethoky] -N-(tricyclo[3.3.1.1*")dec-1-

ylmethyl)-benzamide
2-Chloro-5-[2-[2-[(2-hydroxyethyl)amino]ethoxylethoxy]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-benzamide, hydrochloride | '
_ 2-Chloro-5-{[2-[[2-(1-methyl- 1H—imidazol-4—yl)éthyl]amino]ethyl}anﬁno]-N—
2 (tricyclo[3.3.1.13"]dec-1-yImethyl)-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-y1meﬂ1y1)-benzamide,
hydrochloride | |
25 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-ylsulfinyi)-N-(tricyclo[3.3.1. 13dec-1 -ylmethyl)-benzamide
5-Chloro-2-[3-[(3-hydroxypropyl)amino]propyi]-N-(tricyclo[3.3.1.1>"]dec-1-
ylmethyl)-4-pyridinecarboxamide,



yl met hyl ) - benzam de, hydrochl ori de
2- Chl or 0-5-[ 2- (3- hydr oxypr opyl am no) et hyl am no] N-(tricycl o[ 3.3.1.13' 7] dec- 1-

yl met hyl ) g kg, acetate (1:1) salt is PCT/SE2004/001334

2- Chl or og{BFzg i g-’ﬁédr oxypropyl sul fonyl)ethoxy] N-(tricycl o[’3. 3.1.13 7] dec- 1 -
yl met hyl ) - benzam de 4

2-Chl oro-5-[2-[2-[(2-hydroxyet hyl)am no% et hoxy] et hoxy]-N-(tricyclo[3.3.1.13

7] dec-1- yl nmet hyl ) -benzam de, hydrochl ori de
2-Chloro-5-[[2-[[2-(1-methyl -1 H-i m dazol -4-yl ) et hyl ]am no] et hyl ] am no] -N- 20

(tricycl o[ 3. 3Chiokg-5/ R)hydzbky-1) Ethiyjaei 1]-N-
2- Chl or o- 5- pi per azi r&@ﬁgl r)ret hyl -?\]?L( tn:%tg?/lcl 21[13. SI%O%I.JTPT]
a

dec- 1- y| nttieyelo[3Belnk el -ylniithyl}iB epyhidineratboxamide,
Foce 351t S LA s k2" o et

2- Chl -5- 5-di bj . 2. 1] hept-2-ylnethyl )-N-(tri | o[ 3. 3. 1. 1] dec-
LVl et AR AR Kptntag | oo Y ) (trievelol Jdee
2- Chl of 0- 5- (RigAEbY-3- 2 Hyarxemyhamblolirbp AY. M- @lidycRor3.318 1¥hd&St ymidths-hy! ) - b

enzam de
5- Chl or o- 2plyBdinéSarboxamdey prydroehlogidieno] propyl ] - N-(tricycl o[ 3. 3. 1. 13" 7] dec- 1-
yl met hyl )-4-§yri di necar boxam de, WO 2005/ 025571 PCT/ SE2004/ 00 ?34 14
2- Chl or o- 5- [ 3hlqrod- Bl GF2dxxdrox ypsenyflasinglproamil b sicyelp(3. 3.4 17 (Jdes-dy cl of 3. 3.
1.13' 7] dec-1-yl. et hyl.) - 3- pyri di,necar boxani de
5- Chi oroﬁ‘ﬁ%@%&#%ﬁé%ﬂﬁﬁ’%@% 8%%. 3. 1. 13' 7] dec- 1-yl net hyl ) - 4-
pyri di necar bgxaii _hvelrochl-opid. de - A )
5- Chl or o- 2- [W?*ﬁ&ﬁ‘yﬂd?%%%? ?yf?%?n&ﬁ%%"r%‘gy]!]m\é HcarbonyDphenyll-) 13 7j dec-1 -yl
met hylg - gic Mb[ﬂs.méﬁab@asemaﬁtanﬁm |cRlorids. _ |
5-Chloro-2-[3-[[(2S)-2-hydroxypropyl Jam no] propyl ]-N-(tricyclo[3.3.1.13. 7] de
c-1- ylmethyl)-4-pyridi necarboxam de, di hydrochl ori de, and

The active ingredients used in the present invention may be capable of existing in

stereoisomeric forms. It will be understood that the invention encompasses all geometric

anﬁ optical isomers of the active ingredients and mixtures thereof including racemates.

15 Tautomers and mixtures thereof also form an aspect of the present invention.

The second active ingredient in the present invention is a nonsteroidal anti-inflammatory
drug (NSAID). An NSAID is a compound or substance that is capable of inhibiting,
whether fully or partially, the enzyme cyclooxgenase (COX). The enzyme has at least two
20  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.

25 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

30 available under the trade mark *“Voltaren™), etodolac (commercially available under the



N[ 2- Met hyl - 5- (9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl car bonyl ) phenyl] io
tricyclo[3.3.1.13" 7] decane-| - acet am de, hydrochl oride. The active

i ngr edi e%ﬁﬁﬁ 55.;1 the present invention may be capabl e@fisisb4dorsdd i n

st er eoi solreri ornms. It will be understood that the invention enconpasses
all geonetric an d optical isonmers of f{fie active ingredients and m xtures
t hereof including racemates. 15 Tautonmers and m xtures thereof also forman
aspect of the present invention. The second active ingredient in the present
invention is a nonsteroidal anti-inflammatory drug (NSAID). An NSAID is a

conpound t@ideSHiE Mdamel)) &nopfofém akirtertially alaitable wWider thefteida diark UNhNo0T),

partially, the enzyme cycl ooxgenase (COX). The enzyme has at |east two 20
i sof or ns indémethecint(commeAly availabll underithe tradesmarki ‘Tndoely”) kepoprefead i n and
acts to protect . the stomach I|n| and jntestine, and COX - 2 which is

i nduci bl elcamanerpially, ayailable under the tratle magk Y @ruyaily), keteralasr (cammerdally pr ocess.

el eoti ve, N e Rk 1 Pabehnts frllan), KBNS, LDy SRie NERUD of ¢ he
;glroi ?9;( %a(ﬂecom fB’” I}E&I(lzllggﬁﬁ mﬁﬂg% gi E‘&Le??}e‘%&gmr ]En naproxen,

" Cel ebr ex“Relafén’t) m@(d@mmanrabmlablﬁﬁmvmelumb enaik d€linéHie), kolanmar k
"Vol taren"), etodolac (conmercially avail able under the WO 2005/ 025571

PCT/ SEzoo(acbmaally awilabledmdanthi trae diate “Foledtinh pofeexib (commeriilhl | y

avai l abl e u r ad mark Nal jn orretha in (conmerci al l
avai | abl e‘“@ﬂdﬁ a%”i‘ IPﬁ’ﬂécY"HA% co w&%m %

avai | abl Sl :}%ﬁ;& %‘ﬁ) trade mark "Oruvail"), ketoral ac (commerci al I y
avai | abl e urtder e trade mark "Toradol" ), oxaprozin (commercially avail able
under 4 he s trade mark "Daypro"), nabunetone (commercially avail abl e under
the trade mark "Relafen"), sulindac (commercially avail able under the trade
mar k " d i Incmi driifodimentrof theninvéminmytheseadridyactivaingadlient isalseledtive inhibiter ofar k

"Tol ectin’ baq rof ecoxi b (commerci al | y aval | abl e under the trade mark

"Vi oxx"),C shecontextaf thassmbodimentaselective inhibitar 9f GOX-2 is a compound
that displays an in vitro selectivity for COX-2 to COX-1 of at least 2:1 as measured by

whole blood assay as described by Warner, T.D. etal., Proc. Natl. Acad. Sci. USA,1999,
15 96, 7563-7568. Preferably the selective inhibitor of COX - 2 has an in vitro selectivity for

COX-2 to COX-1 of at least 5:1, more preferably at least 10:1, even more preferably at
least 30:1 and most preferably at least 100:1. Examples of selective inhibitors of COX-2
that may be employed in accordance with this embodiment include celecoxib, rofecoxib,
valdecoxib, lumaricoxib, etoricoxib and parecoxib.

20
In one embodiment of the present invention thc 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

25 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.



and. parecoxi b. 10 In an enbodi rent of the invention, the second active
ingredient is a selective inhibitor of COX - 2. In the context of this

enbodi Menko3o &ed §§7;li ve inhibitor of COX-2 is a conmpound pdisoeked@says an in
vitro sel ect|V|ty or COX-2 to COX-1 of at least 2:1 as neasured by whole

bl ood assay as described by Warner, T.Qgetal., Proc. Natl. Acad Sci.
USA, 1999, 15 96, 7563-7568. Preferably the selective inhibitor of COX - 2
has an in vitro selectivity for COX-2 to COX-1 of at least 5:1, nore
preferably at |east 10:1, even nore preferably at |east 30:1 and nost
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enbodi nent of the present invention t he second active ingredient is the
sel ective inhibitor of COX - 2, celecoxib. The chenmical name for celecoxib
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C.C. etal 2000, W&arﬁfér? ). \BIWOMIEM rCOhéetbe 00 sk Bex@aVli er .
1999, 290, 551 560) Rof ecoxi b is marketed by Merck Sharp & Dohne under t he
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d
val decoxi APsERE BB} enk Shbiof oF e kbt BEbdfgo fe fibbhuion's
met hylg 3- maﬂﬂgedhsmmemmédﬁamammﬂmmiw 8ffect dnd, hccidilglyl . Med.

Chem, 2000, 43, 775-777). Valdecoxib is nmarketed by Pfizer under t he trade
mar k * Bextandie.used to treat various acute and chronic inflammatory conditions/disorders such as
rheumatoid arthritis and osteoarthritis. Treatment of inflammatory disorders may involve a
reduction in swelling and/or alleviation of pain associated with the condition. In this
regard the products of the present invention have proven especially beneficial in lowering

15 or alleviating pain caused by inflammatory joint disorders.

The pharmaceutical composition of the invention may be prepared by mixing the first
active ingredient with the second active ingredient. Therefore, in a further aspect of the
present invention, there is provided a process for the preparation of a pharmaceutical

20 compositioh 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 simultaneousiy
(other than in admixture as described above), sequentially or separately to treat

2s  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.



It has been found that the choice of active ingredients according to the

I nvention is io advant ageous because it results in a beneficial
anti-inflanmmtory effect and, accordingly, can be used I ous
acute andwg%%gﬁ?%sﬁlnf | ammat ory condi tions/ di sorders suchﬂd;fsléﬂzrﬁﬁtéogir/r%?oi d
arthritis and osteoarthritis. Treatnentrpf I nfl ammat ory di sorders may

i nvolve a reduction in swelling and/or~alleviation of pain associated with
the condition. In this regard the products of the present invention have
proven especially beneficial in lowering 15 or alleviating pain caused by
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i nvention, there is provided a process for the preparation of a
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active ingredient which is .a.P2X7 receptor antagonist, .and r ation of
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aspect, the-invention provides a kit conprising a preparation of a first
active ingredient which is a P2X7 receptor antagonist, a preparation of a.

second acThefrst angd ssgordhacti etingmdients armemveniently atbhinistered by forad onparenteralir ug,

and instructjons for .the sinmyltaneous, .
. atﬁmn?stratmn using conveggon systemic dosage forms, such as tablets, capsules, pills,

1Y

15 powders, aqueous or oily solutions or suspensions, emulsions and sterile injectable
aqueous or oily solutions or suspensions. These dosage forms will usually include one or
more pharmaceutically acceptable ingredients which may be selected, for example, from
adjuvants, carriers, bindérs, lubricants, diluents, stabilising agents, buffering agents,
emulsifying agents, viscosity-regulating agents, surfactants, prcsérvatives, flavourings and

20 colorants, Preferably the first and second active ingredients are delivered orally.

For the above-mentioned therapeutic uses the dosageé 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,

25  satisfactory results will be obtained when the total, combined, daily dosage of first and
second active ingredients, whcﬁ 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.



I 0 sequential or separate adm nistration of the preparations to a patient in
need thereof. The second active ingredient is preferably a selective

i nhi bitor_af 0%53712' The first and second active i ngred @M o0a001334
conveni en y2 hi'stered by oral or parenteral admnistration using

conventional system c dosage fornms, sucfgas tablets, capsules, pills, is
powders, aqueous or oily solutions or suspensions, enulsions and sterile
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and 20. colorants. Preferably the first and second active ingredients are
del i ver ec? @#%l | y. For the above-nentioned therapeutic uses the dosages
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i ngredi ents_enpl oyed, the node of adm nistration, the treatnent desired and
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to 500Ny, 800ng YOWH00mg POBBPme, 100 ta’4Hmg, 160&@30%%@1: 1@0&@206:&%9, 20 to
1000ng, 20 to 800ny, 20 to 600ny, 20 to 500ny, 20 to 400ny, 20 to 300ny,
20.to 200whilst2lee dalyidisengf theaecandsotivg ingoedient 10in0herangs from 1 $020fme, 9ot o

OO 2 S 02485 0% Bo0re '8 1309 o £ %Bh, 18,4 © 100
200mg, 10 to 100mg, 10 to 50mg or 10 to 25mg; which daily doses of first and second
15 acfive ingredient may be administered as divided doses from 1 to 4 times a day, preferably
once or twice a day, and which first and second active ingredients may be administered in
admixture, simultaneously , sequentially or separately. The dosing regimé of this
embodiment may conveniently be adopted where both the first and second active
ingredients are delivered by oral administration. Second active ingredients that may be

20  used in accordance with this embodiment include celecoxib, rofecoxib and valdécoxib.

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 rheumatoid 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.

30



800ng, 100 to 600ngy, 100 to 500nmgy, 100 to 400ng, 100 to 300ng, or 100 to
200mg; whilst the daily dose of the second active ingredient is in the
range from1l to 200ng, 1 to 100nmg, 1 to 50nmg, 1 to 25 , 51to
100mg, 5 VO MBWYSSH 1o 250y, 10 to 200mg, 10 to 100@@%1%[]@029%%%5& 10 to
25ng; which daily doses of first and sefpnd is active ingredient may be
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twice a day, and which first and second active ingredients my be
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enbodi ment i nclude cel ecoxib, rofecoxib and val decoxib. The present

i nvent i on(a) u {rasepeytisalleffective) dose oba fizst petiyeringredient whichdap F2Xyirersptascor di ng
to the invention in_the manufacture of a nedicanent for the treatnment of an
i nf | ammat #M9800itsdRder, in particul ar rheumatoid arthritis or
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ef fecti Vemﬁﬂﬁﬂmmﬁ.{to@cﬁﬁﬂ maceutical conposition of the invention to a

patient in need theréof, particular inflamatory disorders being rheunatoid
art hri ti stood patightinarcet therésf. 30 WO 2005/ 025571 PCT/ SE2004/ 001334 19 Still
further, the present invention provides a nethod of treating an inflamuatory
di sorder which conprises sinultaneously, sequentially or separately
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"therapeutically" should be construed accordingly.

Prophylaxis is expected to be particularly relevaﬁt to the treatment of persons who have
suffered a previous episode of, or are otherwise considered to be at increased risk of, the

15 condition or disorder in question. Persons at risk of developing a particular condition or
disorder generally include those having a family history of 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.

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

multiple sclerosis, Alzheimer’s disease or stroke.

25 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 JL-1 trap, JL-18 receptor, anti-IL-6 Ab, anti-CD20 Ab, anti-IL-15 Ab and
CTLAA4Ig. '

30  Suitable agents to be used in combination with the pharmaceutical composition of the



In the context of the present specification, the term"therapy" al so
I ncl udes "prophylaxis" to unless there are specific indications to the

contrary. yﬁﬂé‘% “therapeutic” and "therapeutically"psirgishehdagsagonst rued
accordi ngw . r’op ylaxis is expected to be particularly relevant to the

treatment of persons who have sufferemm previous episode of, or are
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rheu oid arthritis, the pharnaceutical conposition of the invention may
be conmbined with "biol ogi cal agents" such as IL-1 receptor antagonists (e.g.

Anaki nr a) Thé'grebdnt invetitign still fulfhef el torthe cothbinhtiorfofphadmabeudid®0 Ab,
anti-IL-15 and CTLA4lg. 30 Suitable agents to be used in conbination
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antagon! S;[:ompound SB-210661; pyridinyl-substituted 2n cyahonaphtha]ene compounds such as L-
739,010, 2-cyanoquiﬁoline compounds such as 1.-746,530; indole and quinoline |
compounds such as MK-591, MK-886, and BAY x 1005.

15 |
The present invention still further relates to a pharmaceutical composition of the invention
together with a receptor antagonist for leukotrienes 1.IB4, 1TC,, LID4, and LTE; selected
from the group consisting of the phenothiazin-3-ones such as L.-651,392; amidino
compounds such as CGS-25019¢; benzoxalamines such as ontazolast;

20  benzenecarboximidamides such as BIIL 284/260; and compounds such as zafirlukast,
ablukast, montelukast, pranlukast, verlukast (MK-679), RG-12525, Ro-245913, iralukast

(CGP 45715A), and BAY x 7195.

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

25  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.

30



selected fromthe group consisting of zileuton; ABT-761; fenleuton;

t epoxal i n; Abbott 1o 79175; Abbott-85761;

N- (5- subst it -1 hi ophene- 2- al kyl sul f onam des; 2, 6-di henol
hydr azone O’I%S?%%t et rahydropyrans such as Zeneca ZD Ziﬂg'gfgté?ﬂée?‘%{dg?rpound
SB-210661; pyridinyl-substituted 2n cya%lonapht hal ene conpounds such as L-
739, 010; 2-cyanoqui noli ne conpounds such as L-746,530; indole and quinoline
conmpounds such as MK-591, MK-886, and BAY x 1005. 15 The present invention
still further relates to a pharmaceutical conposition of the invention
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rel at es twmaphazsiiaekyéroghloside, eometazolinghydsochlords, ieteahyidmazolinohydrochlonide, h a

gastroprotﬁctive H2 rece ordca?rllﬁfggoni st or the proton punp inhibitors (such
- P

as onepr a¥brRstagoliney ntion still further relates to a -
phar maceufq H][gg' | 11 ~LEde invention together wwth an al- and
a2-ag?°eno%dé%l?%1}eﬁag 'ﬁ%ﬁ%@%é\%ri ctor synpathoniinetic agent, including

propyl hexedri ne, phenyl ephrine, phenyl propanol am ne, pseudoephedri ne,
The present invention still further relates to a pharmaceutical composition of the invention
together with anticholinefgic agents including ipratropium bromide; tiotropium bromide;
oxitropium bromide; pirenzepine; and telenzepine.
15
The present invention still further relates to a pharmaceutical composition of the invention
together with methylxanthanines including theophylline and aminophylline; sodium

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

20 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, CCRS, CCR6, CCR7, CCR8, CCRY, 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.
25
The present invention still further relates to a pharmaceutical composition of the invention

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

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

s0  together with (a) tryptase inhibitors; (b) platelet activating factor (PAF) antagonists; (c)



naphazol i ne hydrochl ori de, oxymnetazoline hydrochloride, tetrahydrozoline
hydr ochl ori de, xyl onmetazoline hydrochl oride, and to ethyl norepi nephrine
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phar mace nposition of the invention together w anti1cholinergic
agents including ipratropi um brom de; ropi um brom de; oxitropium
brom de; pirenzepine; and tel enzepi ne. The present invention still

further relates to a pharmaceutical conposition of the invention together
wi t h net hyl xant hani nes i ncl udi ng theophyl line and am nophyl |ine; sodium

cronogl yc ' Ie&Rhb Bl M NB-- LSk 20 The

pr esent i]%%/e?rﬂﬂia%ﬁms]t‘f Q m%g%ﬁg%‘g%’émﬁn%@b&?%@%@%%&%ition of

t he i nvenigbRBule istibitds d&ﬁdih%wmlahﬁgﬁﬁiﬁts, lish@r) 'efeeBs-6 phbsphsfel On
such as CCRl,uCCF\’Z‘3 , CCR2nA, B, , Cg%%&s WCCR? %8 CCR9,
CCR10 anddshgarvperdse inttibitors XhkirdmB y pnd BXeRdspt@4aRGonSCH) antigo@agehts( f or

the CGX-C famly) and CX3CRL for the CX3-C famly. 25 The present
i nvent i one-8+ FPIFNiinet Ghranthing ogidaseinkibiRss ¢:8c allePuraiol(KhB6eos e A2, €1t

i et b RBOBF S g, AT tBroniiele) Mol bbns {Benmet (0 ca b
ol ot A s i A e i d( )
WPDH 1 nhi b Lor o (0) Uhect o ol aoul o oL bl ore il bding VoA s )

ant agoni stoegroplidgecatomystimmbatingfactgr ((M<CSIH; (Hespsaicie credeh YO Tagkykisio NK;
agents., SRS pespRiny arAgRnity felsct HoRAbe BouRSeoRRERtbE-c0aC sb- "
benzbribrmf a2 CtisEE HE DEAPAC G ) Bulfpse iGN RcId e iy 02 00, BN
factor (TEdHsling 6MITPIPAR ZD-0800i(Y Sstge®iifc 638k SynthAeFRibitdRXiINOS) or (1)
chemoattractant receptor-homologous mdlecqle expressed on TH2 cells, (CRTH2

antagonists).

15 The pharmaceutical composition of the invention may also be used in combination with
existing therapeutic agents for the treatment of osteoarthritis. Suitable agents to be used in
combination include induced nitric oxide synthase inhibitors (iNOS inhibitors), and the
cylco-oxygenase inhibiting nitric oxide donors (CINOD's) analgesics (such as paracetamol
and tramadol), cartilage sparing agents such as diacerein, doxycyline and glucosamine, and

20  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

25 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,

30  VegF inhibitors, and antimetabolites such as antineoplastic agents, especially antimitotic



fibroblast growh factor, e.g., basic fibroblast growh factor (bFGF); (p)
granul ocyte nmacrophage colony stimulating factor (GWCSF); (q) capsaicin
cream (rwobdsdiskéni N NKI and NK3 receptor antagonists 1%§& t he
group con‘?‘s’iosti ng‘kyso-,:":i NKP- 608C, SB- i0 233412 (tal net ant);&i{ﬁan @12}&{:@&“ and (s)
el astase inhibitors selected fromthe ggoup consi sting of UT-77 and ZD- 0892
(t) induced nitric oxide synthase inhibritors (iNOS) or (u) chenpattractant

r ecept or - honol ogous nol ecul e expressed on TH2 cells, (CRTH2 antagonists).
is The pharmaceutical conposition of the invention may also be used in

combi nat 'dﬁ[%s%dlﬁﬁin@ﬁéﬁhé&alkﬁl@fcﬁ@ﬁéﬁés@viﬁ!ﬂ%% ah@Wirlchstind, eat ment  of
osteoarthritis. Surtable agents to be used in conbination include induced
nitric oxide synthase inhibitors (i NOS inhibitors), and the cyl co-oxygenase
inhibiting nitric oxide donors (CINOD s) anal gesics (such as paracetanol

and tr anagne pharmaseytiqahepanposiiiomef the dyventien @AY also be ased injcpmbingtipa\Wwithhe and

gl ucosam ne,. and 20 hyal yr.oni c .ds .such ag.hyalgan and synvisc. The

phar mceﬂ-lﬁagﬁﬂ#tﬁovmpﬁmw 'E’F(?Haﬁﬁ%mﬁ#% 'HEP@?@/BP‘?% conbi nati on
wth _exi.sghl e, agents for the treatnment of inflammatory bowel

di seades o?%?@%}dg[glﬁgg&ego I'tis and Crohn's disease). Suitable agents to be
used include 5-am no-salicylates, the 25 thiopurines, azathioprine and

6- mecapt orurine. The pharnmaceutical conposition of the invention may al so be
used i n dhetphammacentioal compesitioncefithe invaption may alsh be ssehisiaomttinatioarvith

angi ostatin, or cytotaqQxic dr_ugﬁs1 such as adri i n, . daunqnycin,

ci s-pl at icﬁlg}ﬂm ehdspelblpekers, Jipld lowening agents %E%ﬁiﬁ%%ﬁﬂﬁjﬂ@%%e inhibitors,
30 VedF inhi bi . . . . ' f ,
cspect al B ReoRhetn Wb BRaBRoh R i B3 ARARBIR BT 00 1 L ng
the vj,nca al kal oi ds such as vinbl astine and vincristine. The pharnmaceuti cal

conposition of the invention nay al so be used in conbination with antiviral

agent s s(Tthe pharmécedivabtompesitiornof the inventicinmay alzo be used in, cotdbdnaivhivitdpsi S 5
conpounds such as Val ant. The pharmaceutical conposition of the invention
may al so (NS agests such epansidepraseantssueh as sertraline), anti-Parkinsonian drugs (such as

deprenyl, L-dopa, Requip, Mirapex, MAOB inhibitors'such as selegine and rasagiline,

comP inhibitors such as Tasmar, A-2 inhibitors, dopamine reuptake inhibitors, NMDA
15 antagonists, Nicotine agonists, Dopamine agoniéts and inhibitors of neuronal nitric oxide
synthase), and anti Alzheimer's drugs such as donepezil, tacrine, propentofylline or

mefryfonate.

The pharmaceutical composition of the invention may also be used in combination with
20  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. '
25

The following P2X7 antagonists were employed in the examples:-

1. N-[2-Methyl-5-(9-0xa-3,7-diazabicyclof3.3.1]non-3-ylcarbonyl)phenyl]-
tricyclof3.3.1.1>"]decane-1-acetamide, hydrochloride

- 30



cal cium channel bl ockers, lipid |owering agents such fibrates,

bet a- bl ockers, Ace inhibitors, Angiotensin-2 receptor antagonists and

pl atel et Qgo QN i nhibitors. 10 The pharnmaceuti cal hd 4 f the
i nvention rraysglflé%ﬂbe used in conmbination with CNS agemg%@gbﬁ

anti depressants (such as sertraline), ti-Parkinsonian drugs (such as
deprenyl, L-dopa, Requip, Mrapex, MAOB inhibitors such as sel egi ne and
rasagiline, conP inhibitors such as Tasmar, A-2 inhibitors, dopam ne
reupt ake inhibitors, NVMDA 15 antagoni sts, Nicotine agonists, Dopam ne

agoni sts and inhibitors of, u IHyi tric oxide synthase), and anti
Al zhei mer' s drugs such as gdon zy|I', tacrine, propentofylline or
nmet ryf onate. The pharmaceut i cal nposition of the invention may al so be

used in conbination \@ t eoporosi s agents such as rol oxif ene,
drol oxi fene, |asofoxifehe or fosomax and i mmunosuppressant agents such as
FK- 506, rapanycin, cycldsporine, and azathioprine. The present invention
wi |l now be furt@er u ood by reference to the following illustrative
exanpl es. 25 Thejjfol | g gl P2X7 ant agoni sts were enployed in the exanples:
1. N-[2-Methyl. 8% 7- di azabi cycl o[ 3. 3. 1] non- 3-yl car bonyl ) phenyl ] -

. 13" 7] degane- 1- acet am de, hydrochl ori de 30 WO 2005/ 025571
34 24 @{HHCI O NY N H CH3 P2X7 antagonist 1.

tricyclo[ 3. 3.
-oxa-3,7§diazabicyclo[3.3.1]non-3-

PCT/ SE2004/ 0
(N-[ 2- Met hy!

P2X; antagonist 1. (N-[2-Methyl-5-(9-oxa-3,7-diazabicyclof3.3.1]non-3-
ylcarbonyl)phenyl]-tricyclo[3.3.1.1%"]decane-1-acetamide, hydrochloride ) was prepared

5 as follows.
a) 3-(4-Methyl-3-nitrobenzoyl)-7-(phenylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]lnonane

Oxalyl chloride (9.6ml) in dichloromethane (30ml) was added dropwise over 45 minutes fo

10 an ice-cooled solution of 4-methyl-3-nitro-benzoic acid (10.0g) in dichloromethane
(320ml) containing DMF (0.1ml). 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

15 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 (MgSOy), filtered and concentrated to afford the ‘
sub-titled compound (18.5g).

20 m/z=382



yl carbonyl ) phenyl ]-tricycl o[ 3. 3. 1. 13. 7] decane-| - acet am de, hydrochl ori de was
prepared s as follows. a)

3-(4- Met - | benzoyl ) - 7- (phenyl net hyl ) - 9- oxa- 3, 7- qicaFahi 3.3.1]no
nane O(g?‘,)k/)lz’égﬂ%éﬁde (9.6mL) in dichloronethane (30ml) q:‘was ag%i%[r‘opw se
over 45 minutes to (o0 an ice-cool ed sojqition of 4-nethyl-3-nitro-benzoic
acid (10.0g) in dichloromethane (320m) containing DMF (O.I1m ). The reaction
m xture was stirred at roomtenperature for 1 hour then concentrated in
vacuo. The acid chloride was taken inte THE (320m ) and cooled in an

i ce- bat h bp3-@-AnsigdidgethylbelidoyDiT-gichglnthli%aexd-37a1) t hen 3-

(phenyl net hyl ) - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] nonane, di hydrochl oride (16.Qg)

( pr epar eddiagabicydelSck1Jnouanes WO 01/ 028992) portionw se. The reaction was
stirred for 18 hours then diluted with ethyl acetate (600m ) and washed
with water (2x200ml) and saturated sodium bicarbonate (aq) (3x150nl) then

011, V95 Lok bS58, P SRS SEs BB ol s hoiap o
3- ( 3- Api ; - TPy o
di gzaﬁncggﬁ%?@g%]b onane Rgéﬂﬂﬂ@%épéﬂym@?@f /. gg?erv(\alsl’gg{od%g "’%3%9 15

m nut es t Thareattion miktwe wisileatedfat teiflax for@hmirs tHendfitedéEindedonteiealia) inand

ammoni um chl oride (7.5g) in_ethanol/water é‘é: 1, 320ml) at 70C. The reaction
m xt ure waeuhedihedesidus was taken into ethibagetate ($9AmA), washestiwith svatey (2d50md) ed i n

vacuo. The residue, t aken i et hyl acetate (400nl), shed, wi f h wat er
(2x150m) ‘ehe{‘ Ig%ggﬁﬁﬁﬁi“@g@f%g&hﬂ n(’%ﬁ@@fmé’ﬁﬂ”‘b Wgﬂlsﬁsé’H' vacuo to
) .

af ford th@rﬁ%ﬁfp ii#g . conmpound (14.5g). 10 mz = 352 ¢
N-[ 2- Met hyTES? P?- ‘DFenyl met hyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] non- 3-

yl ] canponyl ] phenyl]-tricycl o[ 3.3.1.13" 7] decane-| - acet am de

miz =352

¢) N-[2-Methyl-5-[[7-(phenylmethyl)-9-0xa-3,7-diazabicyclo[3.3.1lnon-3-
yllcarbonyljphenyl]-tricyclo[3.3.1.1*"|decane-1-acetamide

15 Prepared by the method of step a) using 1-adamantaneacetic acid and the product of step
b). Recrystallisation (ethyl acetate) afforded the sub-title compound.

m/z 528

20 d) N-[Z-Methjl-s-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-ylcarbonyl)phenyl]-
tricycio[3.3.1.1>"]decane-~1-acetamide, hydrochloride

4M HCI in 1,4-dioxane (8ml) was added to a solution of the product of step ¢) (13.0g) in
ethyl acetate (300ml). The resulting precipitate was isolated by filtration then suspended in

25 ethanol (300ml) and 5% palladium on carbon (1.2g) added. The reaction mixture was
stirred under 3 atmospheres brcssure 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).

30



I's Prepared by the nmethod of step a) using 1-adamantaneacetic acid and the
product of step b). Recrystallisation (ethyl acetate) afforded the sub-title

conpound 434 20 d)
N[ 2- Met hy?qﬁlﬁ(og oxa 3, 7-di azabi cyci o[ 3. 3. 1] non- 3-yl car gHISIE}l)OMOOlsﬁ

tricyclo[3.3.1.13" 7] decane- | - acet am dechydrochl ori de 4M HCl in 1, 4-di oxane
(8m) was added to a solution of the product of step c¢) (13.00Q) in et hyl
acetate (300m ). The resulting precipitate was isolated by filtration then
suspended in 25 ethanol (300m) and 5% pal | adi um on carbon (1.2g) added.

The reachygq3g§gpgﬁe was stirred under 3 atnospheres pressure of hydrogen
for 36 hours. t hanol was then added under an atnosphere of nitrogen, then
the catal yst renoved by filtration and the filtrate concentrated in vacuo.
Recrystalllsatlon é;ﬁ@fropanol met hanol 25:1, 800nl) gave the title

conpound Sa44QQMHz3 SO S2%7T) 906 (BEx00 /0185 4), 725 (1§, z)A B89 (NEH) + SH

(10 s TR 386 08 Sy T, 4355 Bk s 258 e Lif o b1 B (it

s), 214 H br s), 1.69-1.62 12H rr) Example 1
Phar nﬁcol(g% Pﬁ?y’a‘néfym gﬁt%%i'term' ne the effect of NSAI D / P2X7 ant agoni st

i 0 conbinations (w thout addition of a P2X7 agonist). Human peri pheral bl ood
nonocytes were prepared fromthe bl ood of healthy human volunteers

coll ected in EDTA bl ood tubes. Monocytes were isolated by serial gradient
centrifugation and washing to produce a pure popul ation of cells.
LlpopolygﬂﬂﬂaLﬁde 15 (LPS) was then added to the cell suspension in tissue

NSAI D andberpealoBA Ryl i feterpine b e WS Kl Lofa dueonblne ol

Afterwi n%ﬂﬁﬁﬁﬁﬁfbnss(moﬁ?a@&lﬁﬁﬁ'olfa%rd@hﬂﬂt.S were transferred to a

Human peripheral blood monocytes were prepared from the blood of healthy human
volunteers collected in EDTA blood tubes. Monocytes were isolated by serial gradient
centrifugation and washing to produce a pure population of cells. Lipopolysacharidé

15 (LPS) was then added to the cell suspension in tissue culture and this was incubated for 4 -
12 hours at 37 degrees ceﬁﬁgrade. An NSAID and / or a P2X5 antagonist or vehicle was
then added to the cells. After incubation, samples of cell supernatants were transferred to a
96-well plate for subséquent cytokine and mediator measurements. The formation of
inflammatory mediators was measured in the cell supernatants by specific ELISA assays

20 for the cytokines IL-1, IL-18, TNFo and for other mediators including PGE2, NO and
matrix metalloproteinase¢s (MMPs). The levels of mediators released in the presence of a
P2X; receptor antagonist alone, or in the presence 61’ 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

25 significant levels of inhibitory activity against a single mediator (J-1 or TNFc) 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.



96-wel | plate for subsequent cytokine and nedi ator neasurenents. The
formation of inflamatory nediators was neasured in the cell supernatants

by speci fiyg J5ddinads@ssays 20 for the cytokines IL-1, |L-IgrseXwuoaindsfor
ot her nediators i1ncluding PGE2, NO and nmatrix netall oproteinases (MWPS).

The levels of nediators released in theypresence of a P2X7 receptor

ant agoni st alone, or in the presence of NSAID alone, or in the presence of a
conbi nati on of a P2X7 receptor antagonist with NSAID were determ ned. The
effects of the antagonists / NSAID alone and in conbi nati on were then

conpar ed.Eﬁ?ﬂeg ically 25 significant levels of inhibitory activity agai nst
a single nediator (IL-i or TNFa) or on mnultiple nmediators by "P2X7

ant agoni sPharmagalagiead mmialysisito determine theeffect ohINSAIDH P12X 7 apiatagenist by ei t her a
P2X7 ant agoni .t .or | D.al one,. i n indicator for increased efficacy in
the treat mB@’éﬁ@éﬁ‘%éﬂg\mﬂzﬁ@a‘%’é@wl}%/ SE2004/ 001334 27 Exanple 2
Phar macol ogi cal analysis to determne the effect of NSAM I P2X7 anat agoni st
conbi nations (with addition of a P2X7 agonist). s Human peri pheral bl ood

MONOCY4 eSHWALE %&dﬂﬂh&d@&swegrgg&ea%ﬁmemm hedRhy Rt@&h S

coll ected 1 n EDTA bl ood tubes. "Monocy were 1solated by serial gradient
cent ri f ugedlinsteera oollsvtehinEDTA biooskctubss. Montcgtes e Eblatsd W segial fradient
Li popol ysacharide (LPS) was then added to the cell suspension in tissue

cul ture atfatrifngationsand; wiashingte pradyee a purepophlation ofcelisy Idpepalpsacharisiet i gr ade.
focept or  (E9n PES tiesadged RE SH FppPBLon I st e st IAORRPELbRed BEne rol . a
P2X7 recept ' ' iR 7 tagoni st

t oget her %%h@%&%@%ﬁéﬁrﬁ%@%gﬁ%@% sarrv{) g??céfadggc?fo‘ﬁsog«;egr atants were

t r ansher r fiditidnofah® 828 kdce plofhgonis? BzaTIPS erpdemixtiiék ok fempdidt dfadhidleds
measurenents. The formation of inflammtory nediators was neasured in the
cel | supecontrohatR2Xmreeqpiar dntagofist, 8na aswhingtion of aP2Xheeceptop katagonidtl - |, | L- 18,
TNFa and for_other nedjators_ including PGE2, NO and nmatrix

met al | opr©Eetheradil ap NiSALPs ) Aftenjacybaten. sagplesof rell sipemagminwers transfersd

presence t%fa gb-well plate for subsequent cytokine and mediator measurements. The formation of

inflammatory mediators was measured in the cell supernatants by specific ELISA assays

15 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
P2Xj7 receptor antagonist alone, or in the presence of a combination of a P2X5 receptor
antagonist with NSAID were determined. The effects produced by a2 P2X5 antagoriist
alone and in combination with NSAID were then compared. Statistically significant levels

20 of inhibitory activity against a single mediator (IL-1 or TNF) or on multiple mediators by
P2X7 antagonist / NSAID combinations in comparison to that achieved by a P2X5

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

Example 3A
25 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
30  (Lee Laboratories) into the left ankle. Ankle swelling was assessed 3 days after injection



P2X7 receptor antagoni st alone, or in the presence of a conbination of a
P2X7 receptor antagonist with NSAID were determ ned. The effects produced

by a P2X7w§%€§&?gﬁt al one and in conbi nation w th NSAldpm&2604/008134
conpared. "Statistically significant levels 20 of inhibitory activity against

a single nediator (IL-i or TNFa) or on ggltiple nediators by P2X7

ant agoni st / NSAI D conbi nations in conparison to that achieved by a P2X7
ant agoni st alone is an indicator for increased efficacy in the treatnent of
di sease. Exanple 3A s Assessnent of anti-inflammtory activity of the COX-2

i nhi bi t or sndiRineesponders (BAiALs with ag app@éntaakizishelling) werdrdjctte S Repoaging cal
cell wall-induced arthritis.1l Streptococcal cell wall (éC\/\)-i nduced

art hriti sanieglsiwate candomly allecatask tp theeblegrodpsf emal e Lewis rats. Animals were
sensitised by intra-articular injection of 5 g (in 20 pL) SCW30 (Lee
Laboratories) into the left ankle. Ankle swelling was assessed 3 days after

I njection .20 Q 7 [ SE20041 ; d nans respond ani mal s
W th no AP an PR e Lo s A0eT SRt by 8B R BT RO R R e o
randoniy al : ; | dnl HsMRBSed QE%% fter
sensi F}I’ sagogmégid%‘?‘ag\?gﬁ%%s (rv é\?ﬁ}%&oﬁﬁ%ﬁdoéﬂgsm 5 d(dfg%&g%i l?na%g.o pEﬁ

sal i ne). fteminations dayscifiet didudtiom dTlesasosead homsed ofdalvduitand prévidegith to
term nation 6 days after induction. The rats were housed on sawdust and
provi ded feodisnd watax addibisgt.er ad libitum In this exanple the P2X7
antagonist 1 was orally dosed at 30ng/ kg (4 mJkg, bid). The io conpound was
dosed as a suspension in 1% (wv) nethylcellulose in deionised water and

was fresh r ' : | ' ' to
e oy SR SRBRRANDD%, itk O s 7 SO IRBAR 4 RY, W, O
ter m nat i génpsundavas@lopatbds d ﬂﬁg@ﬁsmﬁn 196°01/R7 fethy1deBialnsK th dMBsissPwaer sl |y
under the sane regine as for P2X7 antagonist 1, admnistration of celecoxib
occur r i ngwasifreshlyprepared fonerdaalytiasis s Dosing comofen&@Xl daynpragrooiisductibb of . Ankl e
di anmeters were neasured wth vernier callipers on a dai I%/ basis fromday -1.
tis and continued on a daily basis through to termination on day 6 post-induction.
Celecoxib (3mg/kg) was dosed orally under the same regime as for P2X; antagonist 1,
administration of celecoxib occurring immediately after administration of P2X5 antagonist

15 1L

Arnkle diameters were measured with vernier callipers on a daily basis from day -1.
Mechanical thresholds were assessed using von Frey filaments on days —1, 1, 3and 5. The -
filaments were applied in increasing weights to the ankle region on the footpad of both

20 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.

25 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.

30



Mechani cal threshol ds were assessed using von Frey filanents on days -1, 1,
3 and 5. The filanents were applied in increasing weights to the ankle

regi on orwvb% odigiRad of both wfeet. The first filanmentpdpsrnfiiaessad

wi t hdrawal “response was considered to be the threshold. Effects on ankle
swel I'ing and nechani cal threshold were gal cul ated on an area under the
curve (AUC) basis, as the sumof the differences fromindividual day -1

val ues. The size. 2% and direction of the interaction was cal cul ated and
data anal ysis performed by ANOVA foll owed by Dunnett's test on the AUC data
(SAS versTsple8. 01). Results are summarised in Table 1. 30 WO 2005/ 025571
PCT/ SE20047 001334 29 T4ble 1 % reduction of AUC (conpared to arthritjc
vehicle control) Ankle swe® mj&moﬂ%ﬂﬁ (compated Itol artiBti7vehiclagortial) 1| 28. 5
t 13.5 21.1t 10.9 Celedgoxib 63.0 t 3. 43.2 t{15.9* P2X7 antagonipt 1 +
59.4 t 6.2** 64 2 t 10 31* Cel oABKeswelling of i nt &r acMondrey thaeshold” = pko 01,

**pn<0. 00 arthritic vehicle coggrol ., ** an interacti C I ndi cating
an addi tk&@%ﬁmt or he—conrbi 2&-.5#1.35,: From-the nhn\m—uan be
seen t hat nbi nati on of the @2@(% 3ag‘l.ta.‘agonl st L and b showed a
posi ti ve—(rz—éﬁlg-célégé;t—r—eﬁ—t—a—; ettt tor—tn—rethan-cat %E ggd*u —

further ohfae1 B2XT ant agorkeq +l.aves dosed at 10 gpe 3fgékg in
conbi natlon W t cel ecoxib at 1, 3 and 10ng/ kg, pherein the two activp

i ngr edi enCelesdxéy e co- admilni st ered | o in a singlelforidsodf meeradioper i nent al
endpoi ntfs were as previouysly described. The. resul {s fromthese studies
confirmithe positive intdraction to produce a reduction pal@e¥¥ani cal

*p<0.01, **p<0.001 vs arthritic vehicle control,

*%% an interaction score indicating an additive benefit for the combination.

5 From the above results it can be seen that the combinaﬁon of the P2X antagonist 1 and

celecoxib showed a positive interaction to produce a reduction in mechanical threshold. |

In further studies, the P2X; 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

10 in asingle formulation. Experimental endpoints were as previously described. The results
from these studies confirm the.positi\'re 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

15 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
20 combination of drugs has a profound and unexpectedly positive effect on inflammatory

joint pain.



threshol d as descri bed above. Mreover, analysis of blood sanples fromthese
studies denonstrated that the pharmacokinetic profiles of the two drugs
when dos i ination were identical to those when Jqs§dodanidiaghdual I'y.
Thi s indﬁggtzg%y‘{iﬁﬁ the is observed positive effects are not g‘%‘@rdlﬁgtt able to
changes in the pharmacokinetic profil e?OOf the drugs but are the result of
a pharnmacol ogical interaction. The finding that P2X7 antagoni st 1 and

cel ecoxi b have a positive effect on von Frey threshold in a conbination

whi ch shows little benefit on ankle swelling indicates that this 20

conbi nat i RIExPériMehEPproasdfe BAsed O fcht ﬁBﬁri‘BB&lS?@&H@SH Rpgﬁa%bss;eﬁwgf fect on

I nflammatory™ joint pain. WO 2005/ 025571 PCI7 SE2004/ 001334 30 1.

Exper i men'Caknpatisereof adiuvaat et sireptdeatcalieslb walidnidieyd Gahtisoin thPrat liaddbmati PB;

* Conparison of adjuvant and streptococcal cell wall-induced arthritis in the
rat' in NBWgdarshal Liweditess; Iz Vivo MadalspEinflammatios. Wngelt Birkhauser Vemlegat i on.
Basel : Bi auser Verlag; 1999. 5 Exanple 3B Assessnent of ‘

anti-infl tory activity of the COX-2 inhibitor, Rofecoxib / P2X

ant ag%ni st conbinations in rat Streptococcal cell wall-induced arthritis.'

o Thé anti-inflamatory activity of the COX-2 inhibitor, rofecoxib in

conbi natim%']‘emm P2X7 ant agoni st was assesesd using the protocol

described Tn anpl e 3A. The P2X7 antagonist 1 was dosed orally at 30ng/ kg
(4 m/kg,Assesimert of aptidpfamnmtoryactixitywithe OQX{2/inhibitor| Refecoxibd®2X3i sed
water, together with rofecoxib (Merck Sharp & Dohne Limted) (Inmg/kg) in a
si ngl e f caMagenistnombinations ingatBireptecpecal pelh vallrinduced axgbritisn of 1s
arthritis and continued on a daily baisis through to term nation on day 6
post-induction. Results are summarised in Table 2. Table 2 % reduction of

AUC ( GOMPReSthiiliRfaimbrory aEtiViB b1th€ CER0Y iibitor, rofecoxib in combination with a
P2X; antagonist was assesesd using the protocol described in Example 3A. The P2X;
antagonist 1 was dosed orally at 30mg/kg (4 mL/kg, bid) as a suspension in 1% (w/v)
methylcellulose in deionised water, together with rofecoxib (Merck Sharp & Dohme
Limited) (1mg/kg) in a single formulation. Dosing commenced 1 day prior to induction of
15 arthritis and continued on a daily baisis through to termination on day 6 post-induction.

Results are summarised in Table 2.

Table2
% reduction of AUC (compared to arthritic vehicle control)

Ankle swelling Von Frey threshold
P2X; antagonist 1 26+11.6 26.5+114
Rofecoxib 50.6 £ 4.7** 20.8+7.8%
P2X, antagonist 1 + 56.1 + 6.4%* 69.5 + 6.6**
Rofecoxib Test of interaction

p=0.44%**

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

*¥* an interaction score indicating an additive benefit for the combination.



Ankl e swelling Von Frey threshold P2X7 antagonist 1 2.6 11.6 26.5 11.4
Rof ecoxib 50.6 4.7** 29.8 7.8* P2X7 antagonist 1 + 56.1 6.4** 69.5

6. 6** Rof ecoxi st of interaction 0.44*** 20 *p<0.0 564/009833 Vs
arthriti cwéeﬁﬁ%&ggﬁont rol *** an interaction score indi c&actl?%% an additive
benefit for the conbination. WO 2005/ 028571 PCT/ SE2004/ 001334 31 Fromthe
above results it can be seen that the conbination of the P2X7 antagonist 1
and rofecoxib showed a positive interaction to produce a reduction in
mechani cal threshold. The finding that the two drugs have a positive effect
on von FrEyni fheabowd fsilts iecarCisdzien diat the cohibilatioh@fithd P2X} antheonedt ftanén ankl e
swelling indicates that this conbination of s drugs has a profound and
unexpect exdfscopibsshoved agiosidive interaragn erpteduse\a rpduation jnimechamiesl dreshold. anal ysi s
of blood sanples fromthis study denonstragted that_th har pracoki neti c
profiles o€ g st 9%@#%8§&?s‘i“ﬁ°8 REhi mayondire Offe?Xd cal to those

when dosed iadi.Vi Y - S i e L tive. cts
are ot SRSt Shovy e SR iR e iSRS S oBP BB $E
drugs put dasehdsprofsiindiandfunéx 'f?;dﬁltﬁi /e @lffeet Giiinflafin® il ifxanpl e 3C
Assessdrorent %f grfthell)-i nflgnmgtrlor%/dcactivisty of the COX-2 itn ijgflﬂ?g?l,ﬁxvm decoxi b
| P2X7 aMiczepvar, ahalysisiof bloid smsples froat thist shedyt demaonstrhiedehdt thel | - | nduced
arthritis.) 15 The anti-inflammtory activity of the COX-2 inhibitor,

val decoxi pharmaeakinsticprpidles of the two dpieg whentdegerhinombinationswere édenticalitg t he

Song! kg (o whep SoseityacEdafy, dfis dBaer thes R ARG Riwyt Bt (oo
dei oni sed Wik Blble lR9BhHEin e PhatRhAkbRN: Préffibd s6he dhlgiHuk B thfrRubf'! ©

10 pharmacological interaction.

D

Example 3C
Assessment of anti-inflammatory activity of the COX-2 inhibitor, Valdecoxib / P2X,

antagonist combinations in rat Streptococcal cell wall-induced arthritis. !
15
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 P2Xy
antagonist 1 was orally dosed at 30mg/kg (4 mL/kg, bid) as a suspension in 1% (w/v)
methchellulose in deionised water, together with valdecoxib (Pfizer) (Img/kg) in a single
20 formulation. Dosing commenced 1 day prior to induction of arthritis and continued on 2
daily baisis through to termination on day 6 post-induction. Results are summarised in

Table 3

30



20 formul ati on. Dosing comrenced 1 day prior to induction of arthritis and
continued on a daily baisis through to termnation on day 6 post-induction.
Results 3;‘, 13 4sed in Table 3 30 WO 2005/ 025571 PCH Q0834 32
Tabl e 3 % reduc |on of AUC (conpared to arthritic vehicle control) Ankle
swel ling Von Prey threshold P2X7 anta st 1 2.6 11.6 26.5 11.4

Val decoxib 52.8 3.1** 37.8 8.6* P2X7 antagonist 1 + 57.4 6.8** 60.9
6.0** Val decoxi b Test of interaction p= *p<0.01,**p<0.0001 vs arthritic
vehicle control *** an interaction score indicating an additive benefit for
the conbipaple®d. 5 Fromthe above results it can be seen that the

conbi nation of the P2X7 antagonist 1 and val decoxib showed a positive
interaction to produce a reduction in nechanical threshold. The finding
that the two drugs have g positive effect on von Frey threshold in a
combi nati on whi ch shows I{it 1% seducten pf AbG Gampared e pithvitic vekiclegoveol} har thi s

conbi nation of 10 drugs |has a pr.ofound and unexpect qu ﬁosmlv ffegt on
i nfl ammatory joint pain Mor eowv s of lLaod thifk

study de 35 l%g & at tthe phar i dnetic prof| | es of dr ugs| when
dosed | nn]_,v-,—“_” ot E i 8%ﬁ h AMAAZEBI‘t ii,\gllﬂLl \I Thl S

I ndi cat epyhjgalodife observed positsygsef{ects are jot at gy ighug gl e to

changes [mm—ttephar macokImet T ¢ prof 1t es-of the arygs but——=are the-resuti of a
i s phar nERZKp&itafdnist Atier gction. 387.4 1 6.8** 60.9 £ 6.0%*
Valdecoxib " Testof interaction
p=0,85%**

*p<0.01,**p<0.0001 vs arthritic vehicle control

*%* an interaction score indicating an additive benefit for the combination.

From the above resulis 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
10  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 ddsed 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

15 pharmacological interaction.



CLAIMS 1. A pharmaceutical conposition conprising, in adm xture, a first
active ingredient which is a P2X7 receptor antagonist, and a second active

i ngredient which is a nonsteroidal anti-inflammatory drug, wherein the P2X7
receptor antagonist is an adamantly derivative of formula (1), (I1), (1V),
(M) or (XI), formula (I) being: (CH2)md3Aa-Ara R Ra Ra (lI) whereinin
represents 1, 2 or 3; each R a independently represents a hydrogen or

hal ogen atom Aa represents C(ONH or NHC(O); Ara represents a group 4a
xa® RRUR' X Raa or R2a 2a Xa represents a bond, an oxygen atomor a
group CO (CH2)1.6, CH=, (CH2)1l.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, NRSa,
(CH2) 1-6NR 5a NR51(CH2) 1-6, (CH2),-3NR5a(CH2)1-3, QCH2)2.6NR5a,

Q[ CH2) 2. 3NRSa( CH2) 1- 3, (CH2) 1- 3NR5a(Cl1=12) 2- 30, NR5a(CH2)2.60, 34

NRSa( CH2) 2. 30(CH2) 1. 3, CONR5a, NRSaCO, S(On, S(O,tCH2, CH2S(On, SO02NRSa
or NRSaS02 ; nis O, ] or 2; R represents a hydrogen atomor a C 1-C6 al kyl
group; s one of R a and R3a repres@LAAMS hal ogen, cyano, nitro, am no,

hydr oxyl, or a group

1. A pharmaceutical 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, wherein the P2X5 receptor antagonist is an adamantly derivative

of formula (I), (II), (IV), (VI) or (XI),
formula (I) being:

(CH,)— A™—Ar"

R1 R'IB

R™ W
wherein m represents 1, 2 or 3;
eachR ' independently represents a hydrogen or halogen atom;
I\ represents C(O)NH or NHC(O);
Ar represents a group

48

x,.R
R R® S
or
e R2 |
x* represents a bond, an oxygen atom or a group CO, (CH3)14, CH=, (CH2)1.40,
O(CH2)14, O(CHj)260, O(CH3)30(CHa)i.3, CR(OH), (CH2)1.30(CHa)1a,
(CB)1s0(CH250, NR™, (CHy)1.NR™, NR*(CH)is (CH)iaNR*HCHo)yo,

§ 5 h)
O(CH22.6NR™®, O(CH2)2.sNR*(CHa)13, (CH2)1.sNR>“(CHy); 50, NR*(CHa)2.60,



selected from (i) Ct-C6 al kyl optionally substituted by at |east one C3-C6
cycloal kyl, (ii) C3-Cg cycloalkyl, (iii) Cl-C6 al kyl oxy optionally
substituted by at | east one C3-C6 cycloal kyl, and (iv) C3-Cg cycl oal kyl oxy,
each of these groups being optionally substituted by one or nore fluorine
atonms, and the other of R2a and R3a represents a i o hydrogen or hal ogen
atom either R4a represents a 3- to 9-nenbered saturated or unsaturated

al i phatic heterocyclic ring system con‘yfli ning one or two nitrogen atons and
optionally an oxygen atom the heterocyclic ring system being optionally
substituted by one or nore substituents independently selected from
fluorine atomm, hydroxyl, carboxyda, cvano, Cl_-C6 alkyl, Ls - C6

hydr oxyal ky¥R i%)ﬁa@(é{ﬁ(-m-l a é S5 SEMRAMR ﬁhlag@pnr esents a 3-
to 8- menber, aurah]ﬁ? rbocyclic ring system substituted by one or nore
subst i t uents’? ep%rn t gzisel ected from-NRGait , -(CH2)rNR6aR7a and
-CO\IRGaR?a,ni%Bel §1ji]9 system being optionally further substituted by one or
more substituents’independently selected fromfluorine atons, hydroxyl and
Ct - C6 al kyIR' reppesents 8 hidrogen &omdyr a¥ (e flkyli@seup; epr esent s a. hydrogen atomor a
Cl-C6 al kyl or GCg C8 gycl oal kyl group; R6a and Rea each i ndependently
represerit #npgERoqed Rt sepresents adalogemgyanok pitro, anino daydrgiyh oS8 281RYR or C3- Cg

crcl 02 o, e auPto R TBi AT STl A M B BEDaRARILL S 1 o1
o ACHESER gl W el At Btay oo snent s on
cont ai ni ng @Ay tycloathoydnamrlt (iv) Ci-Ugryelealkyoxt, heach of these gropsivdingaptomly (b)
when Aa represents C(O NH and Xa represents a groupa(Cu2jsl. 6 or 0(CH2) 1.6,
then R4a dguestituies by ensrassnare fuerineratoms tand sheothernfdaz and/R| - rapresastsd t ut ed
gﬁ(rjphol li‘:)nyIh,)mlmléélns(l)Jr saugghjtu%gn;pi peridinyl or unsubstituted pyrrolidinyl group,
either R4a represents a 3- to 9-membered saturated or unsaturated alipbatic heterocyclic
ring system containing one or two nitrogen atoms and optionally an oxygen atom, the
heterocyclic ring system being optionally substituted by one or more substituents
independently selected from fluorine atoms, hydroxyl, carboxyl, cyano, C;-Cg alkyl,
15 Cy-Cg hydroxyalkyl, -NRﬁﬂRh, -(Cl-Iz)rNRﬁaR?a and -CONR6aR7a,
or R4a represents a 3- to 8-membered saturated carbocyclic ring system substituted by one
or more substituents independently selected from —NR&R?&, -(Cl-I;g)fNRﬁﬂ'R"ra and
-CONRsaRh, the ring system being optionally further substituted by one or more
substituents independently selected from fluorine atoms, hydroxyl and C-Cg alkyl;
0 risl,2,3,4,50r6;
RSa represents a hydrogen atom or a C{-Cg alkyl or C3-Cg cycloalkyl group;
Rﬁa and RF"a each independently represent 2 hydrogen atom or 2 C-Cg alkyl,
C,-Cg hydroxyalkyl or C3-Cg cycloalkyl group, or RGa and Rﬁjra together with the
nitrogen atom to which they are attached form a 3- to 8-membered saturated heterocyelic
5 Ting;
with the provisos that,
(a) when A° represents C(O)NH and R represents an unsubstituted 3- to B-membered
saturated aliphatic heterocyclic ring system containing one nitrogen atom, then X* is other

than a bond, and



(c) when Aa represents NHC(O and Rd4a represents an unsubstituted 3- to

8- nenber ed

5 saturated aliphatic heterocyclic ring system containing one

nitrogen atom then Xa is other than a bond, and (d) when Aa represents

NHC( O and
repr esent
group, and

Xa represents Q(CH2) 1.6, NH(CH2)1-6 or SCH2, then R4a does not
an unsubstituted 1-piperidinyl or unsubstituted 1-pyrrolidinyl
to (e) when Aa represents NHC(O and Xa represents

Q(CH2) 2. 3BNH( CH2) 2, then R4a does not répresent an imdazolyl group; or a

phar maceut

ically acceptable salt or solvate thereof; fornula (11) being:

R2b Rrb Db.E Rb (Il) 15 wherein Db represents CH2 or CH2CH2; Eb

represents
hydr ogen o
trlfluoro
Xb represe
represents
represents

5

15

26

ach . in endent | nt a
Ohdlebidrenetims SO s crebrermisgtopt (SR o S(CIEfI SR
F‘H&es%?i-ég reséi aﬁeuﬁ@bﬁﬁa&a%mo@ %ﬁl&b@nﬂiedfrﬂ&ghﬂlﬁayﬂb 5b (' 1)
nts an oxygen or ur atomor”a group
uRsubSic@a Piperid lmhum Wstfixed pyaroBdia SO or SC2: 36 Zb
a group Iib&? -ﬁ%H CIs)214 CIPY&? al tngnNﬁ& -C6 al kyl t hi o,
)wq)an represents Nl'-IC(O) and R represents an unsubstxtuted 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(CHp)1.6, NH(CHy)1.¢ or SCHy,
then R does not represent an unsubstituted 1-piperidinyl or unsubstituted 1-pyrrolidinyl
group, and .

(e) when A* represents NHC(O) and x represents O(CH2)2.3NH(CH3)s, then Raa does
not represent an imidazolyl group;

or 2 pharmaceutically acceptable salt or solvate thereof;

formula (II) being:

(I
wherein Db represents CH, or CH,CHj;
Eb represents C(O)NH or NHC(O);
Rlb and R2b each independently represent a hydrogen or halogen atom, or an amino,
pitro, C|-Cg alkyl or trifluoromethyl group;

R represents a group of formula

5b

R®
\
Yb (I1B);
Xb represents an oxygen or sulphur atom of a group NH, SO or SO»;

Yb represents an oxygen or sulphur atom or a group NR1 ]b, SO or SO5;



Cl - C6- al kyl sul phinyl, d -GC6-al kyl sul phonyl, -NR6bR7b -C(O NR "R9b

I mdazolyl, 1-nethylimdazolyl, -N(R ob)C(0)-Cl-C6 al kyl, Cl-C6

al kyl car bonyl oxy, C I-C6 al koxycarbonyl oxy, -0OC(O NR 2bR 3b, -OCH20C(0) R14b,
"OCH2O0C(O)DR 5b s or -0OC(0) OCH20R16b; Rob represents a C2-C6 al kyl group;
R5b represents a Cl-C6 al kyl group; R6b R7b R8b ROb Rl ob R 2b and Rl 3b each
I ndependently represent a hydrogen atom or a C 1-C6 al kyl group optionally
substituted by at |east one hydroxyl grogp; |a Rllb represents a hydrogen
atom or a Cl-C6 al kyl group optionally substituted by at |east one
substituent independently selected from hydroxyl and Cl-C6 al koxy; and RI4b

R15b and Rlgb each independentléé reérﬁjsHent a Cl-Cg alk roup; with the
provi sos t HatreRTESERRTO% -PBp r8le rfe S21-E1 Gj6, allsepryy gpr(‘ds”ﬁlﬁxl ®, S or NHand Yb

: 4 g S
o ana. 9 ceR TR ER G LRy PRERRTA QY G & it 000
substi t ut eq.lﬂm_hﬂ'qmidﬁﬁﬁ%[’ Qﬂg{’rﬂbﬁﬁgﬁg\({j]-gg 8k, éﬁ'r[:@;ﬁ ,{&H%ﬁm@?er epresents

NHC(O, Xb represents S or l{beﬁ)gbes present;
ol R

CH2CH2, t hdh-Qpalkexysarborydbkygr-OCHONSR , GOCH )OIC{OIRC gut-ﬁ)eﬁbogz(ﬁ)ﬂibg? abl e
salt or solvate thereof jgsformula (1V) being: 20 R2c Ric DC Ec Rc (IV)
wher ei n 3De We%@@@gz@lz or CH2CH2; EC represents C(O)NH or NHC(O; R e and

R2c each i endent | y~ represent hydrogen, hal ogen, amno, nitro, C-C6
al kyl  2s WF?W?*@SF?F%f&?}?? PR ¢ and R2c may not both sinultaneously
represent inﬁar,%gmsgi@-qjgﬂkﬂsgqgﬁp? a group of formnula

3
Rﬁb, R7b, Rab, R%, Rmh, Rl"b and R”b each independently represent a hydrogen atom,

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

10 R1 1o represents a hydrogen atom, or a Cy-Cg alkyl group optionally substituted by at least
one substituent independently selected from hydroxyl and C-Cg alkoxy; and
R, 4b’ RI 5b
with the provisos that (i) when Eb represents NHC(0), Xb represents O, S or NH and Yb
represents O, then Zb represents -NR%R7b where R6b represents a hydrogen atom and

and R'%® cach independently represent a C1-Cs alkyl group;

15 R represents either a hydrogen atom or a C|-Cg alkyl group substituted by at least one
hydroxy! group, and (ii) when Eb represents NHC(O), Xb represents O, S or NH, Y
represents NH and RSb represents CHyCHp, then Zb is not -OH or imidazolyl;
or a pharmaceutically acceptable salt or solvate thereof;
formula (TV) being:

20

RZc Rac
I:)‘:,E':
R1c

av)
wherein D° represents CHj or CHaCH3y;
E° represents C(O)NH or NHC(O);
Rlc and ch each independently represent hydrogen, halogen, amino, nitro, C;-Cg alkyl
35 or trifluoromethyl, but Rlc and ch may not both simultaneously represent hydrogen;



4c 5¢ X ,R N); Roo represents a C 1-C6 al kyl group; s Xc represents an
oxygen or sul phur atomor a group NR13c, SO or SO2; RSc represents hydrogen,
or R50 represents Cl1-C6 al kyl or C2-C6 al kenyl, each of which my be
optionally substituted by at | east one substituent sel ected from hal ogen,
hydroxyl, (di)-d -C6-al kylam no, -Yc-R6a, NH2 and to a 5- or 6-nenbered

het eroaromatic ring conprising from1l to_ 4 heteroatons independently

sel ected fromnitrogen, oxygen and sul rﬂﬂ]r whi ch heteroaromatic ring may
itself be optionally substituted by at |east one substituent selected from
hal ogen, hydroxyl and Cl1-C6 alkyl; Y c represents an oxygen or sul phur atom

or a groupgNH r X represents a group -R7cZc where R70
represent sRa @?gg%aﬁéﬁpaﬂégﬂ%gnd Zc represents an-OH, -COH -NR8cR9c C O
NRICcRlc O -NRl2c 2, - O( )C(O-C1-C6 al kyl group, and, 1in the case
where Yc represents an oxygen o 4§ulﬂaur atomor a group NH, R6¢C
additionally represents hydrogeft~&t=C6 al kyl, Cl-C6 al kyl carbonyl, Cl1-C6

al koxycar bonyl, -C(0O) NR14CR Sc - CH20C( O R16¢c, -dOC(O OR1l7c or 20

- C( O OCH2 C; Sc 9c.l ic 12c R, R, R, R and R each independently
repr esent ?%ﬁﬂ‘ﬁ?ﬂ&r?gt'%ah‘rﬁﬁm&&% al kyl grﬁi)&p:); R13c represents hydrogen,
C3-Cg cycl @& = Vi resents a C 1-C6 al kyl
group o%ti% g#ﬁ?%‘ﬁ%‘s@?&%{gg H%%{Bﬁfegksdtgrg‘ﬁ;e subé?Pt%SeSn "selected from 2s
hydroxyl aRY regresdntstHydeogen, RNkl RegreseRsSCRatlyRof 0CATE alRenyl, @k bf which

i ndependently represent a Cl-C6 al kyl group; wth the proviso that when Ec
i s C( O NH, mxybé eptipnaliy-substinwed by-aCkeast|ong kybstitubutrsel@pied from halogen, hydroxyl,

(di)-C;-Cg-alkylamino, -Y°R®,

NHz, and

10 a3-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
Cy-Cg alkyl;
y© represents an oxygen or sulphur atom or a group NH, SO or SO3;

15 Rsc represents a group -R7CZ° where R'k' represents a Cp-Cg alkyl group and z represents
an -OH, -CO.H, NR¥*R*, .c(ONR'®R'"® or -N(R'%)C(0)-C1-Cj alkyl group, and,
in the case where Y* represents an oxygen or sulphur atom or a group NH, R6c
additionally represents hydrogen, C|-Cg alkyl, Cy-Cg alkylcarbonyl, C{-Cg

alkoxycarbonyl, -C(O)NR *R'*®, -CH,0C(O)R'®, -CH,0C(0)OR!® or
»  -C(0)OCH,0R'®

Rsc, Rgc, Rmc, Rl te and Rl 2 each independently represent a hydrogen atom or a C-Cg

alkyl group;
Rl?'c represents hydrogen, C3-Cg cycloalkyl, C3-Cg cycloalkylmethyl, or Rl?.c represents
a C)-Cg alkyl group optionally substituted by at least one substituent selected from
25 hydroxyl and C|-Cg alkoxy; and
l4c _15¢ _l6¢c _17c 18¢ .
R LR ",R ,R “andR  each independently represent a C1-C¢ alkyl group;
with the proviso that when Eis C(O)NH, X% is 0, NH or N(C;-Cg alkyl), then R5c is

other than a hydropen atom or an unsubstituted C{-Cg alky! group;



ot her than a hydrogen atom or an unsubstituted Cl-C6 al kyl
phar maceutical ly acceptable salt or solvate thereof;

group; 3g O a
formula (VI) being:

(CHx),n Ad -Ard RlL RId RRd (VI) s wherein mrepresents 1, 2 or 3; each Rtd
i ndependently represents a hydrogen or hal ogen atom Ad represents C(O NH
or NHC(O; Ard represents a group Rd Rad R3d R30 R3d Rd / NINor N Rxd
Rxd Rxd io (VII) (VIIl) (1X) one of Red and R3d represents hal ogen, nitro,
am no, hydroxyl, or a group selected f (i) C -C6 alkyl optionally
substituted by at |east one hal ogen atom (ii) C3-Cg cycloal kyl, (iii) Cl-C6
al koxy optionally substituted by at | east one halogen atom and (iv) C3-Cg

and t he ther

| oal kyl
hal ogen & Phagrya ?@HF@ dAceeptapl

hal ogen at

Brd

15 or

represents a hydrogen
E)%:‘%Lﬁf &&a@ﬁq@q%od (X); Xd represents an

oxygen or ?&l‘hﬁﬂ‘tm%é?ﬁ@.or a group >N-Rgd nisOor1;

(CH,);— A’ —Ar*

R1d

s wherein m represents 1, 2 or 3;

R1d

(VD

each Rld independently represents a hydrogen or halogen atom;
A9 represents CO)NH or NHC(O);
Ard represents a group

R R

2 3 R R4
R
R Za 2 | " |
RY RY R
10 (VI (Vi) IX)

one of R2d and R3d represents halogen, nitro, amino, hydroxyl, ora group

selected from (i) C;-Cg alkyl optionally substituted by at least one halogen atom,

(ii) C4-Cg cycloalkyl, (iii) Cy-Cg alkoxy optionally substituted by at Jeast one halogen

atom, and (iv) C3-Cy cycloalkyloxy, and the other of R?":I and R?'d represents a hydrogen

or halogen atom;

4d
R represents a group

Rﬁd
d |
%XBSd/N\R7d

Xd represents an oxygen or sulphur atom or a group >N-R8d,

nisQorl;

X



39 RSd represents a Cl1-C5 al kyl group which may be optionally substituted by
at | east one substituent selected from hydroxyl, hal ogen and C 1-C6 al koxy;
R6d and R7d each independently represent a hydrogen atom Cl-C6 al kyl
(optionally substituted by at | east one substituent sel ected from hydroxyl,
hal ogen, Cl1-C6 al koxy, and s (di)-C 1-C4 alkylamno (itself optionally
substituted by at |east one hydroxyl graqup)), or C3-Cg cycl oal kyl
(optionally substituted by at |east one3slubst it uent sel ect ed from hydr oxyl ,
hal ogen and Cl-C6 al koxy); and Rgd represents a hydrogen atomor a Cl-C5

al kyl group which may be optionally substituted by at | east one substituent

Tha s (a) TherHEREE i GERRRERo B th S Be RREGHEY ol & A TBRIRLD22 .
oxygen andsﬁ%ntu%nﬁe@cwfr&xmw esheftafd dQ-CRQlkoxpot h si nul t aneously

represent a, ydr o atom or” do not both swrultaneously represent an

unsubsti tutRe afid R- hlindependentiydepresenta hydropiatamd CRICE alkyl (@piosalint s a
hydrogen atom then the other of R6d and Rid does not represent an

unsubst i t utsekstituted kysat deast one sybwityeny selpetad from bydroxylghalegesyx G yrEis alkony.smdr or >NH
o A Rl Ao R Rt el 8 B Ptk AUGSR e b °
o, oY SR bty Bt i assissUBACI BBt | e
- CH2CH20OH, halbgen gndC #€¢ alkbky)alahy acceptabl e salt or sol vate thereof; and
tormila { XlR)Bd ?g:lrcr;ents i%yc%r%gen atgx/n o\l{% gg?gkﬁegmup which may be optionally
substituted by at least one substituent selected from hydroxyl, halogen and C-Cg alkoxy;
10 with the provisos that:
(a) whennis 0, then Ad is NHC(O), and
(b) whennis 1, Xd represents oxygen and Ad 1s C(O)NH, then Rﬁd and R-’d do not
both simultaneously represent a hydrogen atom or do not both simultaneously
represent an unsubstituted C{-Cg¢ alkyl, or when one of R6d and R-id
15 represents a hydrogen atom, then the other of R6d and R7d does not represent
an unsubstituted C-Cg alkyl; and
(c) whennis 1, Xd is oxygen, sulphur or >NH and Ad is NHC(O), then RtSd and
R"'d do not both simuitaneously represent a hydrogen atom or do not both
simultaneously represent an unsubstituted C-Cg alkyl, or when one of R6d
20 and R7d represents a hydrogen atom, then the other of R6d and R7d does not
represernt an unsubstituted C-Cg alkyl or -CHCH,OH;
or a pharmaceutically acceptable salt or solvate thereof;

and formula (XI) being:
xX>z°

(CHIR—AT\ /Y‘*

Rie
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L-O(XlI) whereininrepresents 1, 2 or 3; At represents C(ONH or NHC(O;
Ye represents N or CH s Xe represents a bond, CO (CH2)i.6, Q(CH2) 14,
(CH2) 1. 6NH(CH2)i .6, (CH2)i _60(CH2)u_ 6, NH(CH2)i-6; Ze represents NR2 R30;

Rl e represents hal ogen, cyano, nitro, am no, hydroxyl, d-C6 alkyl or C3-Cg
cycl oal kyl, which al kyl or cycloal kyl group group can be optionally
substituted by one or nore io fluorine atons; R e and Rae each independently
represent a hydrogen atom C -C6 al kyl d+0C3-Cg cycloal kyl, which al kyl or
cycl oal kyl group can be optionally substituted by one or nore groups

sel ected from hydroxyl, halogen or C1 -C6 al koxy, or R2e and Rae toget her
with the nitrogen atomto which they are attached forma 3- to 9- 15
menber ed saturated nono- or bicyclic heterocyclicd®¥ng conprising from!l to
2 nitrogen ,atons and optjQnal, y an oxygen atom which heterocyclic ring can
be optional"\dk‘?m%@lfgl’rlefel?%)seiﬁﬂ30ne or nore groups sel ected from hydroxyl,

hal ogen or @nﬁ@scﬂ{sl@(&ﬁqmbr aNHh@)meceutical |y acceptable salt or solvate
thereof. 20 2." A conposition according to claim1l wherein the P2X7 receptor

ant agoni st Yesrepresenuﬂﬁouﬁﬂ; of formula (I). 3. A conposition according to
claim 1l wherein the P2X7 receptor antagonist is_a conpound of formula (11).

25 4. Ascorpdepesests ahondr @0nE-Huie P4EH)Le WHD e MHGH:) e (GH) oc¥(fH)-c,

ant agoni Sté\h'i(,(ﬁl conpound of formula (1V). 5. A conposition according to
claim1l wh e P2X7 receptor antagonist is a in conpound of fornula

(V). Z° represents NR¥R*:
] . .
R® represents halogen, cyano, nitro, amino, hydroxyl, C1-Cg alkyl or C3-Cg cycloalkyl,
which alkyl or cycloalky! group group can be optionally substituted by one or more

10 fluorine atoms;
R2e and Rse 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 hydroxy), halogen or C-Cg alkoxy,
or Rze and R together with the nitrogen atom to which they are attached form a 3- to 9-
15 membered saturated mono- or bicyclic heterocyclic ring comprising from ! 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 Cy-Cg alkoxy;

or a pharmaceutically acceptable salt or solvate thereof.

20 2. A composition according to claim 1 wherein the P2X7 receptor antagonist is a

compound of formula ().

3. A composition according to claim 1 wherein the P2X7 receptor antagonist is a
compound of formula (Tf).

25

4, A composition according to claim ! wherein the P2X~ receptor antagonist is a

compound of formula (TV).

5. A composition according to claim 1 wherein the P2X7 receptor antagonist is a

n compound of formula (VI).



41 6. A conposition according to claiml wherein the P2X7 receptor
antagonist is a conpound of formula (Xl). 7. A conposition according to
claim1l wherein the P2X7 receptor antagonist is selected s from

2- Chl oro-5-[[ 2- (2- hydr oxy- et hyl am no) - et hyl am no] - et hyl ] - N-
(tricyclo[3.3.1.13 7] dee-I| -yl net hyl)-benzam de, di hydrochl oride

2- Chl or 0-5-[3-[(3- hydroxypropyl )am no] propyl ]-N-(tricyclo[3.3.1.1]dec-I|-ylnme
thyl)- benzam de, hydrochloride io (R)-84Chl oro-5-[3-[(2-hydroxy-I

-nmet hyl et hyl ) am no] propyl ]-N- (tricyclo[3.3.1.13" 7)dee-|

-ylnethyl) benzanide hydr ochl ori de

2-Chl oro-5 [2 [(2-h droxyethyl)an1no]ethox Joethyl]-N-(tricyclo[3.3.1.13" 1]
dec-1- yl mét h{¥ %%ﬁ%ﬁ%‘?f@r ding torcdatm | whergin é%/ﬂRﬂ? receptor antagonist is a

2- Chl 5-[ 3. 1]-N(t | o[ 3. 3. 1. 13" 7] dec- 1-
15yl et iyl ) bERER 8! IR or e oo i ey o e

2-Chloro-S-[3-(3- hydroxy propyl am no) - propoxy] -N. (tricyclo[ 3.3.1.13" 7Jdec- |
- ylmethyl)-benzam de, hydrochl ori de

2- Chl or o- 59[ A dodnpoyition ayqordipg teechainn) ehérgingthe P2y Neéptor anyaglonist is selected
[3.3.1.13" 7]dec-1 - ylnethyl)-benzam de, acetate (1: 1) salt 20

2- Chl or ¢- 5ffom: ( 3- hydroxypropyl sul fonyl)ethoxy]-N-(tricyclo[3.3.1.13-']dee-1-
yl met hyl ) - ben

- Chi o1 o 5| *D3 s s- nnwex@rewmmlmmmmmuw (tricyelofs. 3 115
e 2 of GG DATTREN Smelb iRt cHeid Jhy el ol > 2 (1-methy

(t ricyclof 3. 32$Ch1&0$]-[G€[Q3 hyd(rbﬂﬁirbbﬁll mﬁyl?iw (gn:frclo[3 3.1, l]dcc- -ylmethyl)-
Chlor05p|pera2|n 1}%mst yl-N-(tricyclo dee-
-yl met hy| ) bergamide brdrochieridedr ochl or | de

_ZthnL? L}& )5 gg@(::\?oﬁﬁgl@ -9 )fg ?éy l)nydﬁ;)&t -mé ‘e%&y%ammo]propyﬂ- A
(tricyclo[3.3.1.137)dec-1-ylmethyl)-benzamide, hydrochloride
2-Chloro-5-[[2-[(2-hydroxyethyl)amino]ethoxy)methyl]-N-(tricyclo[3.3.1.1> ") dec-1-
ylmethyl)-benzamide, acetate (1:1) salt
2-Chloro-5-[3-[3-(methylamino)propoxy]propy!]-N-(tricyclo[3.3.1.1>"]dec-1-
15 ylmethyl)benzamide, hydrochloride
2-Chloro-5-[3-(3-hydroxy-propylamino)-propoxy]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-benzamide, hydrochloride
2-Chloro-5-[2-(3-hydroxypropylamino)ethylamino]-N-(incyclo[3.3.1. 1271 dec-1-
ylmethyl)-benzamide, acetate (1:1) salt
20 2-Chloro-5-[2-(3-hydroxypropylsulfonyl)ethoxy]-N-(tricyclo[3.3.1 1 |dec-1-
ylmethyl)-benzamide
2-Chloro-5-[2-[2-[(2-hydroxyethyl)amino]ethoxy]ethoxy]-N-(tricyclo[3.3.1.1>")dec-1-
ylmethyl)-benzamide, hydrochloride
2-Chloro-5-[[2-[[2-(1-methyl-1 H-imidazol-4-y])ethyl]amino]ethyl]amino]-N-
35 (tcyclo[3.3.1.17]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]dcc- 1-ylmethyl)-benzamide,
hydrochlonde



hydr ochl ori de 42

2-Chl oro-5-(2,5-di azabicyclo[2.2. 1] hept-2-ylmethyl)-N-(tricyclo[33.1.1Jdec-1
- yl et hyi)-benzam de, hydrochl ori de

2-Chl oro-5-(pi peridin-4-ylsulfinyl)-N(tricyclo [ 3.3.1.13 7]

dec-1 -yl net hyl ) - benzam de

5- Chl oro- 2-[ 3-[ (3- hydr oxypropyl ) am no] propyl]-N-(tricyclo[3.3.1.13" 7] dec- 1-
s yl net hyl)-4-pyri di necar boxam de, 2-ChH@ 0-5-[3-[ [(| R)-2-hydroxy- t
-met hyl et hyl ] am no] propyl]-N
(tricyclo[3.3.1.13 7]dec-1-yl net hyl ) -3-pyridi necar boxam de,
5-Ch|oro-2-(3-(ethy|anino)prgpy%&ihk tricyclo[3.3.1113.7g dec- |

-yl met hyl ) - 4- 2{56hleraiSn@cadiszabigyced2. 2 hihepod tlmnthyd Mt (ricyclo[3.3.1.1]dec-1-

5- Chl or 0- 2-] 3-1 (:2: hyd t hyl ) an |]-N-(tricyclo[3.3.1.13" 7] dee-1-yl
e o BFARR B R AT oLE 0Py oL M (v evet o et
5-Chl oro-2-[3 R Toh 3 ' 3,13 7] d
oLyl et hyl 1O e B e A 3P T 1 At Ferarnide 157 71 €€
N-[ 2- Met hyl - 5s(caﬁmz%-Ear[zsﬁydraﬁﬁﬁrspsajaﬁ:[iﬁo]gmﬂlm?ﬁcyﬁlo{aehoﬁs’/]d)c@me nyl] 1s

or

tricyclo[33.1. 13" 7] decane-| -acetam de, hydroch I de; or a pharmaceutically
accept abl eykedthylp#-pytidinegacbaxamidey one t hereof. 8. A conposition according to

any one of clai |t rein the ecg&ﬂact've | ngredient is a
sel ective i nh%ﬁwéoﬁ%-[&ﬁw%ﬁr%-bmiw B 'Hﬁpﬂt'é’gr ding to claim S8,
wherein the. BV e Tol @ <To W= g 1b. 10. A conposition
accordi ng ﬁgé&?@?%@f’ l%grle{lﬁleﬁﬁlga;@%%ﬂcf%?g%%d?’ngredi ent is rofecoxib. is
11. A conposi SJGMbraqur(dthsrarﬂiﬁq)ﬁ@ymr&(uiWsmn.I’Hﬁiesﬂc}qmém?gw-ve i ngredi ent
is valdecoxib. 12. A conposition according to any one of clainms 1 to I |
whi ch i s f pyndihecarhgxdroidegnadrochkgtideni st rati on. 30
10 5-Chloro-2-[3-[(2-hydroxyethyl)amino]propyl]-N-(tricyclo[3.3.1.17]dec-1 -ylmethyl)-
4-pyridinecarboxamide, hydrochloride
5-Chloro-2-[3-[[(2S)-2-hydroxypropylJamino]propyl}-N=(tricyclo[3.3.1.1*"|dec-1-
yimethyl)-4-pyridinecarboxamide, dihydrochloride, and
N-[2-Methyl-5-(9-0xa-3,7-diazabicyclo[3.3.1]lnon-3-ylcarbonyl)phenyl]-
15 tricyclo[3.3.1.1>7}decane-1-acetamide, hydrochloride;

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

8. A composition according to any one of claims 1 to 7, wherein the second active
ingredient is a selective inhibitor of COX -2,
20

5. A composition according to claim 8, wherein the second active ingredient is celecoxib.
10. A composition according to claim 8, wherein the second active ingredient is rofecoxib.

25 11. A composition according to claim 8, wherein the second active ingredient is

valdecoxib.

12. A composition according to any one of claims 1 to 11 which is formulated for oral
administration.

30



43 13, A process for the preparation of a pharmaceutical conposition as
defined in any one of <clains 1 to 12 which conprises mxing the first
active ingredient with the second active ingredient. s 14. Use of a
conposition according to any one of claims 1 to 12 in the nmanufacture of a
medi canent for the treatnment of an inflanmmatory disorder. 15. Use according
to claim14, wherein the inflammatory disorder is rheumatoid arthritis or
osteoarthritis. to 16. A pharnaceuti cal 4gr oduct conprising, in conbination,
a preparation of a first active ingredient which is a P2X7 receptor

ant agoni st, and a preparation of a second active ingredient whichis a
nonsteroidal anti-inflammtory_ drug, for sipnultaneous, sequential or

separ at e uéé AProesss @pshc REPRAEOR of Rebmmapeyticalsomposisian ag;é?ci‘i@d in anynpe of

adanmant yl r| Y I s fornmu I s defined
in claim 1 Pﬁ? ]Ig ‘6ﬁ?}PPEﬁcﬁ&“&né%J&%‘aﬂfﬁ%&ﬁ%ﬁW ttheasc?f(‘? eaCFYlegr edi ent
which is a;f ngeceptor antagonist, a preparation of a second active

i ngr edi ent ceh is a nonsteroidal anti- inflammt ory drug, and instructions
for the si rrultaneous sequential or separate 20 admi nistration of the
preparations to a patient in need thereof, wherein the P2X7 receptor

ant agonis st 14 sUmommmonmardaag toanyameiob elaims! (o 12 inthe manufaciyre of w1 ) or

Xl') as defl din aim1l
(X1) edicament for tExe treatment of an jinflammatory disorder.

15. Use according to claim 14, wherein the inflammatory disorder is rheumatoid arthritis
or osteoarthritis.

10
16. A pharmaceutical product comprising, in combination, a preparation of a first active
ingredient which is 2 P2X; 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, wherein the P2X7 receptor antagonist is an adamantyl derivative of

15 formula (I}, (II), (IV), (VI) or (XI) as defined in claim 1.

17. 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-
inflammatory drug, and instructions for the simultaneous, sequential or separate

20 administration of the preparations to a patient in need thereof, wherein the P2X5 receptor
antagonist is an adamanty! derivative of formula (I), (I), (IV), (VI) or (XI) as defined in

claim 1.

25





