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WD 2004/ 105798 PCT/ SE2004/ 000817 1 A pharnmaceuti ca
conposition conprising a P2X7-receptor antagoni st and
W@ 2004108798 necr osi s factor a The present i nventPOISE2004/000817
rel ates to conbi nati ons of pharmaceutically active
substances for wuse in the Hreatnent of inflammatory
condi ti ons/di sorders, especially rheumatoid arthritis.
5 Chronic_inflanmatory disprders such as rheyngtoid
arﬁiﬁ?@?gwlcgéﬁgsﬁe?sa? ity COBBApFaRY nd2rAvEr Geotor
mPFEFPPRM-AFI 3 oFy™aHY PRFGREIFeERGAPENE. Treat nent

of these disorders has been largely enpirical with a

vari ety of therapeutic agents being used with little

nder st andi ng of the chani i I d,. R t
The DESER KT deidtes ¢ RapbiRaone o PRETMSHICNY 2R Sybsiaaces for

use Irr{;tfxe @r)éﬁt?r@n[] ﬁ?in!fllaml%@né}gt%%ﬁbw&s&ﬁu% ,aéspﬁggﬁn%?{giﬁﬁlaﬁa arthritis.

esin thein ory process in
arthritis. It would be desirable to devel op new
pharmaceuticals for use in treating inflammatory
Chrewin inflangnaion disprderssuch & theumateisk @%m 2 POty gac, highly

o ST RSSO 0 Y P8 e
disoRddrt hattbeRf Qé\%i@lgﬁ €S Sath ANYrRl) dfShérapdié agbRe 8B used with

ant agoni st 2X7 receptor "antagoni st i's an
littlaiadeestandinglef the ajdchgismnihvalvedr Bpeanatdsearchbuggests ¢lo two
active ingredient which is a tunmour necrosis factor

a
inflanymyptery megiafqis,the evipkinesHll-§ apg, I NAialpha S TNEagyje#it play key roles in
rate i.n.t not her aspect, the
the ﬁlﬁl\?}%ﬁ@aﬁ%rl){li%cs%eg%]l e@%gr%gtﬁd %rglrnfgfrgl sing a preparation of a
first active ingredient which is a P2X7 receptor
ant agoni st whi ch P2X7 receptor antagonist is an
It wadldrenieyiratdetd devielopaevaplprep@uticals forefke i wertiogdndaningtery
i.ngredi ent which is a tunour 25 necrosis factor a
‘mn@ﬂRpﬁgm?%ﬁﬁbitor, and instructions for the
si mul t aneous, sequential or separate adm nistration
of the preparations to a patient in need thereof. The

In abeb¥darice &G 1BE pfd3e@vih@asiby, therewnpsidéd 4 phaaageatial ipfodact
| igand-gated ion channel that is present on a variet
comprisig) in qoppuratianas gespyratind eba RiF aptledngedient whicdds  B2X7
recetp{]oer antagonist which P2X receptor antagonist is an adamantyl derivative, and a
preparation of a second active ingredient which is a tumour necrosis factor ot (TNFo)

inhibitor, for simultaneous, sequential or separate use in therapy.

In another aspect, the invention provides a kit comprising a preparation of a first active
ingredient which is a P2X7 receptor antagonist which P2X7 receptor antagonist is an
adamantyl derivative, a preparation of a second active ingredient which is a tumour
necrosis factor o (TNFo) inhibitor, and instructions for the simultaneous, sequential or

separate administration of the preparations to a patient in need thereof.

The P2X7 receptor (previously known as P2Z receptor) is a ligand-gated ion channel that is
present on a variety of cell types, largely those known to be involved in the

inflammatory/immune process, specifically, macrophages, mast cells and lymphocytes
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30 i nflammatory/i mune process, specifically,
macr ophages, mast cells and | ynphocytes WO 2004/ 105798
weOASEZ004/ 000817 2 (T and B). Activati on of PCTREIBRHIV0817
receptor by extracellular nucl eotides, in particular
adenosi ne tri phosphate, is é(novvn to | ead, anobngst
other things, to the release of interleukin-1(3 (IL-
i (3). 5 An antagoni st of the P2X7 receptor is a
conmpound or other substance that is capabl e of
(T ait] BY. eAétiviion 0 eel XX A tébdprorty dx@ratdlilinnuckotidesatn partiaflar
the P2X7 receptor. Methods for assaying for P2X7
adenosine piphospinte gokrosmn @rlead amangst otheh thiags; to therelessgvd| e
) from% 01/ 42194 whi ch descri bes an assay based on the
interpdar ol hat when the P2X7 10 receptor is
activated using a receptor agonist in the presence of
et hi di um brom de (a fluorescent DNA probe), an
An dnbpoRBs6f the PRHe rédeptr éscesmpountl dr ptheaswistancathat is capable of
DNA- bound et hidium brom de is observed. Thus, an
prevenidnge sdethenfolly ps peg iy cectivaiom e the £4XagecsPiasure  of
P2X7 receptor activation and therefore to quantify the
effect of a conpound or substance on the P2X7
i thoohid® A kAYwH fn BBMaft, £ eRbtple
Metg(s&tq g{(;?kﬁ%yliégdgtl’ v%/e\jﬁlgﬁpgtt?rja%otgt oned mcrotitre plate P
fromaWtD D1MR19%gwhivh desdribes wn tésaP basell oofthe elsservatibny thay when the P2X7
conprising 200 | of a suspension of THP-1 cells (2.5
receRtO GRACHEAPS IHNY 2¢eaePEar @RoRistID e IewnRe af efhidym broyeide 4%

| of | gh ot assi um.buf fer sao I QF iy
fruotggSapy Pt Jpeban it s Riend it of B REPA AL DB hpyaa
ethi@&ul ¥R BAXEbi¢E M us 2H0RE R hIe in FRPredberice @hn b Asddl @M measure
pot assi um buffer solution containing 3 x 10-5 Mtest

of PeEnpaepir afthwatiph and thegeforswte quantify the eifest ek aspendear
and ince;lp%éed at 37 C for one hour. The plate is then
subsfanieg op h IR ner fluorescent plate reader,

excitation 520 nm em ssion 595 nm slit widths: Ex 15
nm Em 20 nm For the purposes of conparison, bbATP

In WO OP2S194 RES sy is2@addsdut b akiiy s Deavedll fldh bphospd atierofiae plate
25 P2X7 receptor antagonist) are used separately in
and fitlengt the wells withrR50qul of test snutidnecompuitsingg?00 |81s aiskispensign of

el el OB 1 E G B Ee | G PR 28T or i

pota%%%%gﬁg%g%?lgﬂt?orpémﬁﬁﬁﬁlgq@m BBt P RRREGA b eddRink R PR phite
(bbATP, a known P2X7 receptor agonist), and 25 Jul of the high potassium buffer solution
containing 3 x 10-5M test compound. The plate is covered with a plastics sheet and
incubated at 37 °C for one hour. The plate is then read in a Perkin-Elmer 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
P2X~ receptor antagonist) are used separately in the test as controls. From the readings
obtained, a pICs figure is calculated for the test compound, this figure being the negative
logarithm of the concentration of test compound necessary to reduce the bbATP agonist

activity by 50%. A pICsg figure greater than 5.5 is normally indicative of an antagonist.
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activity by 50% A plC50 figure greater than 5.5 is

normal |y indicative of an antagonist. 30 WO
wWQOd4100%¢98 PCT/ SE2004/ 000817 3 Exanpl es of R2ZMIE2004/000817

receptor antagoni sts which may be used in accordance

with present invention include the conpounds

descri bed in WO 00/ 61569, WO 01/42194, WO 01/44170 and

WO 03/41707 the entire contents of V\,hi ch are

i ncorporated herein by reference.

Excapales o 2RY eoer TS EHBOATRHDRISeA M REoT R Hih present

i nventi.o he P2X7 re o, ound
mv%ftlofld??}ﬂ’?a&l I}ﬁ%d% “&’edr%‘ %%g%g? gé (\*_@ o140 \Xr;haér ein
won f/ﬁ@fﬁﬁﬁﬁtWO]Oy@lW the eftA6 Boftbts bR daRANSS ﬁfcbbporated herein by

represents a hydrogen or hal ogen atom Aa represents

refe@OpNH or NHC(O); Ara represents a group Xa, Rd4a 3a a
Rla R X"R4da or R2a Rea 15 Xa represents a bond, an
oxygen atomor a group CO (CH2)1-6, CH=, (CH2)1-60,

MO%CHZ) }111:%1& if% %)eﬁibggrm& %})e(%)&gjs%u?ﬁ%%r&lo% th%k?fgceptor

antdgokid} - aﬁd\ﬁﬁmunmasairﬁ}d&) 1 6, (CH2)1-3NR5a(CH2) 1-3,
Q( CH2) 2- 6NRSa, O CH2) 2- 3NR5a( CH2) 1- 3,
( CH2) 1- 3NRSa( CH2) 2- 30, NR5a( CH2) 2- 60,

(CHo)p—p2 —AF

R1a R1a

1a
R
@
wherein m represents 1, 2 or 3;
la.
each R independently represents a hydrogen or halogen atom;
A" represents C(O)NH or NHC(O):
a
Ar represents a group
R
a
R3a Raa Xa\ 4a

or

R R .
x* represents a bond, an oxygen atom or a group CO, (CH2)1.6, CH=, (CH));.¢0,
O(CH2)1.6, O(CHp)2.60, O(CHp)230(CHy)1.3, CR(OH), (CH2)1.30(CH2)1.3,
(CHp)1.50(CH2)5.50, NR™, (CHy) NR™, NR53<CH2>1 & (CH),. 3NR5a<CH2>1 3
O(CHz)z-ﬁNRsa, O(CHy)z sNR (CH2)1-3 (CHp), SNR’ “(CHp), 50, NR’ “(CHy)12.40,
NR (CH2)2 3O(CH2)1_3, CONR , NR CO, S(O)p, S(0),CHy, CH,S(0)y,
SO;NR™ or NR¥50,
nis0,1or2;

R' represents a hydrogen atom or a C1-Cg alkyl group;
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NR5a( CH2) 2- 30( CH2) 1- 3, CONRSa, NRSaCO S(O) n,
S(OnNCH2, CH2S(O n, 20 S2ZNRSa or NRSas® ; nis 0, 1
wW@r002/10R98 r epr esent s a hydrogen atom or a Cl- GBCEBK30D4/000817
group; WD 2004/ 105798 PCT/ SE2004/ 000817 4 one of R2a
and R3a represents a hal ogen, cyano, nitro, am no,
hydroxyl, or a group selected from (i) Cl1-C6 al kyl
optionally substituted by at | east one C3-C6
cycloal kyl,, (ii) C3-C8 cycloal kyl, (iii) Cl1-C6
onealf R/’ @y ROPisaaBhis ¥ ba1dash, dyHA® hith, find, Ao CorPer6lp
cycl oal kyl, and (iv) -C8 cycl oal kyl oxXy, eaéh
selecied oy r(@)t@s—os alkyd opimiallp atipsyituted by bsleadt ohe 6234@6 @mh)aﬁ(yl,

) PR bty " geﬂ%ﬁﬂﬁp%;gp Gl avbsings B cnane
bgregﬁatl v)é §% @ﬁpgﬁgﬂ@ R f‘%ﬁ' LerdlS B, ?gnauy

subﬁmﬁteﬂltiyrdh@% nﬂir@ﬂﬁoﬁmjatémﬁl aitbdhk Yottan oP @ﬁﬂil@ aoﬂébretséiﬁs a
heterocyclic ring system being optionally substituted

hydiygeoroe helogematensubst i t uents i o i ndependently sel ected

e:ithngr g‘;ﬁ Ee%yeoé%rgtgg 32&}8&% dr oséYurNQg gg%sg}/urateggéhaﬂgggﬁﬁychc

. 4 t
BB o D 5 e DI o
hete!ibcyﬂJib em?tspa&mtbéﬁfgt t1loﬁ§l§p§ibdﬁ>ﬂiltdd)b e inftste blisyeuehis

6aR7a, - r NR6aR7a an CONR6aR7a, the ring system
md%nﬁ@ltkymele@mfrqm fluprineaionsn Bydronyle ¢ampxph €ysno.nB & s #kyl,

SRS RERG ek aRcy it (GRS G
or l@ re&@s 4 $Rb&SABMberdd Qé’tq{a@&?d'hr@éc?%@ﬁnésy@gen@ulﬁhﬁﬂéd by one
or -C8 cycl oal kyl group; R6a an a edch

or mord eplestuhemd mdqmpdﬁsbfrmleateﬂfmm g¥R R om-@HB,NR - aﬁga and
al k%ga C2- C6 hydr oxyal k or - C8 cycl oal kyl group,
-CHRRE dhe flﬁgéyftt%i@é’?wgro leq%lwf‘ra}ethgcﬁuhﬁtttw@a@ﬁ ORE GRTHOBS

subm ur agxlagié% eﬁtl?gel %heﬂoﬁlq{u@rlﬁe %E()ﬁrg S Hgdr T%%d%d ?ﬁ gltlt?ll,

erocyc i C Bvirsod
ris 1,2,3,4,50r6,

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

RG'E1 and R7al each independently represent a hydrogen atom or a C1-Cg alkyl,

Cy-Cg hydroxyalkyl or C3-Cg cycloalkyl group, or R6a and R7a together with the
nitrogen atom to which they are attached form a 3- to 8-membered saturated heterocyclic
ring;

with the provisos that,

(a) when A? represents C(O)NH 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

(b) when A® represents C(O)NH and x? represents a group (CHj)1.¢ or O(CH»)i.g, then
R4a does not represent an unsubstituted imidazolyl, unsubstituted morpholinyl,

unsubstituted piperidinyl or unsubstituted pyrrolidinyl group, and
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(a) when Aa represents C(O NH and Rd4a represents an
unsubstituted 3- to 8-nenbered saturated aliphatic
whedoenaerygl i c ri ng system contai ni ng one nitr OBETSEL0041900817
then Xa is other 25 than a bond, and (b) when Aa
represents C(O NH and Xa regresents a group (CH2)1_6
or (CH2)1 6, then Rd4a does not represent an
unsubstituted im dazolyl, unsubstituted norpholinyl,
unsubstituted piperidinyl or unsubstituted

(c) Whéd af i‘egiréh\éhts NIRO©) a’l‘lﬁq{mﬁ‘@%fs:lm&ostituted 3- to 8-membered
PCT/ SE2004/ 000817 5 (c) when Aa represents NHC(O and

saturded alighats betewcyeliamsgifystent adreainBig dne n8rogeniatomedhen X is other
saturated aliphatic heterocyclic ring system
thancbengd. ity one nitrogen atom then Xa is other than a

o B0 D BRI N g s

therdRE5ddee ot Rpree&ah uasubAaRST -bipetiahyl ob iupetstiyd 1ﬁygrrondiny1
unsubstituted 1-pyrrolidinyl group, and (e) when
groumgpndsent s NHC(O and Xa represents Q(CH2) 2 _3NH(CH2) 2,

© W Aman ey iR S et OO 2GRN CPe oot Boes
not 8 6RR0! AR Cobodi ment of the present

or aiphu@Rdceaticallyac l¢ eeRiselvatha@eni st is a conpound
of formula 15 b RRb Db. Eb Rlb (I11) wherein Db

represents CH,) or CH )CH2; Eb represents C(O NH or
Corr’ﬁl)kcl)%ggg of formula (I) are described in WO 00/61569.

In a second embodiment of the present invention the P2X7 receptor antagonist is a

compound of formula

3b

ay
wherein Db represents CHy or CHoCHy;
Eb represents C(O)NH or NHC(O);
Rlb and RZb each independently represent a hydrogen or halogen atom, or an amino,
nitro, C1-Cg alkyl or trifluoromethyl group;
R3b represents a group of formula

4b 5b
DN S A £ N
XYz (um;

Xb represents an oxygen or sulphur atom or a group NH, SO or SOy;
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Ri b and R2b each independently represent a hydrogen or
hal ogen atom or an amno, 20 nitro, Cl-C6 al kyl or
wao eiotliesyponet hyl group; R 3b represents a gr oupCDBE2004/000817
fornmula 4b 5b yb'R Xb, RN. '"-,z b Xb represents an
oxygen or sul phur atomor a %roup NH, SO or SO2; WO
2004/ 105798 PCT/ SE2004/ 00081 6 Yb represents an
oxygen or sul phur atomor a group NR SO or S02; Zb
epresents a group -OH, -SH, -CO2H, Cl C6 al koxy,

Y Gepf@Somns ky bigen or siiph@nahley WAV, 50 or 5
Cl- C6-al kyl R phony% -NR6bR7%% L O) NRBBRBD 0%

Z i TPRTgSeR @groupl%t FSHLi 16 QL 0CYICs alhdp] ) CE GJ)kyEﬂroCB
Kk 5 G-
C@rﬁi&rﬁ %&& alb%g%% P brﬂ%b R%@@NB} BRI 4pimidazoly],

LnéZ%%l group NIIQ@@’ entd a6§ﬁ?(%%%3¥ ents :

clge@aippxﬁraﬂmymygboecm) , ROCIROC®)R'R a—O%HZCR?(O)OR
and R each inggependently represent a hydrogen atonmj 10
or 5PCOK¥ICHEZOR OR kyl group optionally substituted by at

R TR BRSCYE AL eBB E: b optl onel 1y Subet ot o4 by

R te I@S@ﬁga@p@ éfotu ent independently selected from
6bY HOX ¥l ag?)d petl ox and Rl14b, Rl15b and R16b

R eRh, RnddpbenRe m; Ry ramresereacrameapsaaexﬁlmbre@mtarhydwrgeh atom,

rovisos that (i) when Eb represents NHC(O,
or E@ r@e@hylsgreup eptignalsuhsitoyes by af leasp peesemrexsd grazuren Zb

i e .
ondSubstuahiiticy@h@etlySelRelel tfkn® Hy ¥ x Alanh @ § ggﬁa& Osind b

ydnexyl g p, and (ii) when E represent
Ry eBrles and Eﬁ%ueash ordepiddeiily repegsertse@t-C¢Mbkyd gebupb b

wit R SRR h b Gt Pok by r%r%%ﬁsi%ﬁ?&%ﬁ e § of Nit and Y°
repreégﬁvr% {l}eilz 9 PRAHEIRREPR 0L AME R re @R adh yarogen Be%m and

R represents either a hydrogen atom or a C;-Cg alkyl group substituted by at least one

5b

hydroxyl group, and (ii) when E represents NHC(O), X represents O, S or NH, Y
5b
represents NH and R™ ™ represents CH,CH», then Zb is not -OH or imidazolyl;

or a pharmaceutically acceptable salt or solvate thereof.
Compounds of formula (II) are described in WO 01/42194.

In a third embodiment of the present invention the P2X~ receptor antagonist is a compound

of formula
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In a third enbodi nent of the present invention the
P2X7 receptor antagonist is a conpound of fornmula 25
wO\0200498.05798 PCT/ SE2004/ 000817 7 ao R2c RPCESEID04R100817
(N} wherein Dc represents CH2 or CH2CH2; E C
represents C(ONH or NHC(O 7 R c and R2c each
i ndependently represent hydrogen, hal ogen, am no,
nitro, Cl1-C6 alkyl 5 or trifluoronmethyl, but RLC and
R2c may not both si nultaneﬁusly rﬁmesent hydr ogen;
R3c represents a group of T'oNmul & 'Roo R5c 1-1 X(. [[
TT (V); Roc represents a Cl-g6=8l kyl group; 10 X ¢
13c represents an oxygen A NI atom or a group
NR, SO or 502; R5c repm¥sent gr ogen, or R5c
represents Cl-C6 al kyl Jor C;c C6 al kenyl, each of which

may be optionally su Red by at | east one

substituent sel ected hal ogen, hydroxyl,
(di)-C1- C6-al kyl am n~- -R6¢c NH2, and 15 a 5- or
6- menber ed het er oaronat¥c ring con‘prpsj)ng from1l to 4
het eroat ons i ndependently selected from nitrogen,
whamylg]bnrepwderftstbhmr CHy(3p; het er oaromati c ring may

E° represents E(O)NH or NHC(O);
R © and R ® each independently represent hydrogen, halogen, amino, nitro, C1-Cg alkyl

or trifluoromethyl, but RIC and ch may not both simultaneously represent hydrogen;
3c
R™ represents a group of formula
4c 5¢
/F"\Xc’R
(V);
R4C represents a C1-Cgq alkyl group;
x° represents an oxygen or sulphur atom or a group NR13C, SO or SOy;
RSc represents hydrogen, or RSc represents C1-Cg alkyl or Cp-Cg alkenyl, each of which

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

(di)-C1-Cg-alkylamino, -YC-R6C,

NH, , 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
optionally substituted by at least one substituent selected from halogen, hydroxyl and
C1-Cg alkyl;

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

R6C represents a group -RF]CZC where R7c represents a Cp-Cg alkyl group and z° represents
an -OH, -COoH, -NR*R”, -C(O)NR'*R'!® or -NR**)C(0)-C;-Cg alkyl group, and,
in the case where Y* represents an oxygen or sulphur atom or a group NH, R6C

additionally represents hydrogen, C1-Cg alkyl, C{-Cg alkylcarbonyl, C{-Cg



optionally substituted by at | east one substituent
sel ected from hal ogen, hydroxyl and Cl1-C6 al kyl; Yc

WO egasEpt s an oxygen or sul phur atom or a gr oR@I/BEL00£00817
or SO2; 20 R6Cc represents a group -R7CZc where R7c
represents a C2-C6 al kyl gr@up and Z represents an
-OH, -C2H, -NR 8 R 9, -C(ONRCR 1Ic or -N(R 12c
)C(O-Cl1-C6 al kyl group, and, in the case where Yc

represents an oxyg9esc or_sul hur1@10 upe NH,
alkargearbeieidi 1GENNRI y e?arﬁ@@ Bdr og C}S%O%Ral kyT,

8 car bonyl, Ci1-C6 V\D 2004/ 105798
'C(&Q%E@Bom’ooosl? 8 al koxycarbonyl, -C(ONR 14c R

RECIRES R eHR0H O Rr Pceach iidepdade R ﬂ«%énth hydrogen atom or a C1-Cg
C(O)OCH20R18c 8¢ 9¢c ICc Ilc 12¢ R R, RRand R

alky@@gdup; ndependent |y represent a hydrogen atomor a

5 13@%%9@;1%}}@%'1@(@%50 3&@%3@3}1& ﬁgﬁﬁ%e&tc ﬂéi " eg p?rge nfepresents
a CHr(],‘g]aH% ﬁlﬁy @ﬁ%ﬁﬂﬁs&%t‘g&ﬂ%&fl rf%é le%?/pocﬁe' s'ilﬂgtﬁgelméel@&teﬁ &daf

ect dr oxyl and -

hyd?d ¥Yd C aMéoy; dglisc, Rl6c, R17c and Ril8c each

d.ndgpengent iy, reprgsent a Cl-C6 al kyl u W|th t he
R' prRVi sB t bRt Cmger Ec each lméezppnmntlx(:reprgsqma&fﬂ -og alkylcarouw

Wlt%rbemﬁévsgih el Gk R i duBeE sPIYIGES aRYBI R R s
10 oth% Ky ecg%g&f"ﬁtbﬂl (ﬁ’%ﬁ%&l%%hﬁlt&?ti g lo¥ipe t her eof .

onpounds of formula ar € those wherein
or AR aRuEsANR fcaftalslpbalotedolvate kot t uted Cl- C6 al kyl
group, a preferred substituent being -Yc-R6c. Wien R5c
is 15 substituted with a 5- or 6- msnberered

Pre éxieglﬂ;glg{pgﬁ‘? c?f ff) ﬁ%% : el QE?W %r%{ghe Oﬁ]rg sents an optlsonally

subQRLRH AL OFBIy il Jplﬁﬂ:rfe& OBt BLIAk -Yﬁqzr‘? 2When R
Compounds of “f or nul a (I1V) are described in WO

15 subfithted Wwith a 2001 @n&nfhamrd:dwhﬂﬂb@mmaﬂntrmgfconipmsmgémﬂ to 4

i nvention the P2X7 receptor antagonist.is a conpound
hetegpatppys nif isgpreferred that the number of heteroatoms in the ring is not greater than 2.

Compounds of formula (IV) are described in WO 01/44170.

20 In a fourth embodiment of the present invention the P2X7 receptor antagonist is a

compound of formula

(CH,)— A"—Ar°

R'd R

d
R’ (VI)

wherein m represents 1, 2 or 3;

25 each Rld independently represents a hydrogen or halogen atom;
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(CH2)mAd-Ard Rd Rd Rd(VI) wherein mrepresents
1, 2 or 3; 25 each R d independently represents a
whgenagees or hal ogen atom WD 2004/ 105798 PCT/SE2004/000817
PCT/ SE2004/ 000817 9 Ad represents C(O NH or NHC(O ;
Ard represents a group Rod R4d Rad Rsd Rad Rad N\ IN
or N Rea Rea Red (VH) (Vi) (1 X) 5 one of R 2d and R
3d represents hal ogen, nitro, am no, hydroxyl, or a
q9roup sel ected from (i) Cl-C6 alkyl optionally
A $¢ﬁi’é§eh¢slﬂ(@§NWoﬁtNH€€@gé one hal ogen atom (ii) C3-C8
gycloal kyl, (iii) Ci1- al koxy optionally substituted
Ar pigpeesenitgagroupne hal ogen atom and (iv) C3-C8
cycl oal kyl oxyg4dand the otheg*of Rgd and R3d represents

a hydrogen r hal ogenjato 10 Rod repsesents a group
R 6d que d/ 7a  n R represe%?s or
sul phur at a group Rg or |
X N N
R2 R R
(VII) (VII) (IX)

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

selected from (i) C1-Cg alkyl optionally substituted by at least one halogen atom,

(ii) C3-Cg cycloalkyl, (iii) C1-Cg alkoxy optionally substituted by at least one halogen
atom, and (iv) C3-Cg cycloalkyloxy, and the other of de and R3d represents a hydrogen
or halogen atom;

4d
R represents a group

RGd
A
5d_—" N\R7d
n
(X);

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

(2) whennis0, then A% is NHC(O), and
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nis 0 or 1; RSd represents a Cl-C5 al kyl group which

may be optionally substituted by at | east one is
waaipsiioi7eent sel ected from hydroxyl, hal ogen apdr/gd20@6000817

al koxy; R6d and R7d each i ndependently represent a

hydrogen atom Cl1-C6 al kyl (@Ptionally substituted by

at | east one substituent selected from hydroxyl,

hal ogen, Cl1-C6 al koxy, and (di)-Cl-C4 al kyl am no

(itself opti onaldl y substituted by at |east one

hy dbdxyhendf BUPK)  repriesertsdoiyief Yhd A&'i%@tOﬁ‘&ﬂ’,tth&Fqul ¥nd R7? do not

substituted by at |east one substituent selected from

hydr oxyboth szfultaat @agbnrepredenth-hgbrogek atom) or dntot®oBiglsimultaneously

represents a hydrogen at 1- al kyl gweup_ 74

whtch rgpesd ahenSaRgee QL eariasp oot of BaohbeRe

substi t I -

2 oy BberReh RSl 0, BN Shen S OB KT il present

Ad i s NHG{rShibstiaundd OP-CHARYILGpd 98 PCT/ SE2004/ 000817 10

(b) when nis 14 Xd represents oxygen agd Ad is
C( GFNRYhaneis 1REd i ARy SRAdsWphur o >Ny5’gmd A1 inNHE @b uthey R and

represepnid a hydrqgen atom or do not both

bt e dReciury PoRETRuBafudy etk s Rrdpes womer donot both
al kyl , wWhea .

hydr ogesgﬁlgt m ufﬁg E?P}{esﬁgﬁ %% ﬁ[g?lb%t?ﬁitﬁ% ?%@agg% o gvggn on? ofR
repr eseamd R'5 represemssubBydrogiredo] theb tiad dhidr,of 800 aid R does not

when n is 1, Xd is oxygen sulﬁgg,ur or >NH and Ad is
NHC( O) , TeP1g&snt RB gngigti “%Fﬁocﬁgé 1 95t FCHpeHROBkeous! y

or e SRRy Y Re B R ur el (Ut ea 106 al iy,

or when one of R6d and R7d represents a hydrogen

atom then the other of R6d and R7d does not io
Compamés efiforamlaVd) bstdeserited iCWWOO341K89T. or - CH2CH2OH;

or a pharmaceutically acceptable salt or solvate

t hereof. Conpounds of formula (VI) are described in WO

: : ¢ .

In S et o ind e b AP0 nad Pl BB sqmgound of
forfgfila formla

X=z°
AS Y®
ch,), \ 4
R1e
(XD

wherein m represents 1, 2 or 3;

A° represents C(O)NH or NHC(O);

Y® represents N or CH;

x° represents a bond, CO, (CHy)1.6, O(CHy)1.6, (CH2)1.sNH(CHz)1.6, (CH2)1.60(CHy)1.6,
NH(CHy)1.6;
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Xe Ze Ae Ye CH2)m Rte 20 (XI) wherein mrepresents

1, 2 or 3; Ae represents C(ONH or NHC(O; Ye
woemaasEpst s N or CH Xe represents a bond, CO,PCT/SE2004/000817

(CH2)1_6, Q(CH2)1 6, (CH2)1_6NH(CH2)1_6,

(CH2)1_60(CH2)1-6, 25 NH(CH2)1_ 6; WD 2004/ 105798

PCT/ SE2004/ 000817 11 Ze relplresents NR2eR3e; Rte

represents hal ogen, cyano, nitro, am no, hydroxyl,

Cl-C6 al kyl or C3-C8 cycloal kyl, which al kyl or

Ze@gpés@ﬂgm%lgx.oup group can be optionally substituted
y one or nore fluorine atons; 5 Rte and R3e each

RS wepanshabisn, cemoesient amity HydgRyl, €@y allk oS8 3at k¥ cloalkyl,
or C3-C8 cycloalkyl, which al kyl or cycl oal kyl group

whigh a1y onpydleatiarl [gyoup gy ean lesoniionaiie substittaddby qrecarpsore

f sel eagt ed from hydroxyl, hal ogen or Cl-C6 al koxy, or

URME BHESR3e together with the nitrogen atomto which

R*% m%r&cﬁirhéﬁﬁﬂgntiﬁfeﬂ}éeﬁ'a HyRirSken IR f—I@g I%l;’]ké'!‘ ??g%d:f

nono- or bicyclic hHeterocycli'c ring conp
cycloalid/1nivhich gyl o1 @ycRialkys gfoug cap be 0pabdiaflyaabRxyee By @he 6t more

whi ch heterocyclic ring can _be optionally substituted
BropRs %ﬁr}éte&rff%#‘édr@%]ub@og@} %rc%&%faﬁ@ﬁﬁ/hydr oxyl, hal ogen

or 188 A TS (BB Wiy L nBroRBRLIRE BN ER MY (ACRRRNERk S 25 0 0-
metBerRl SR R¥n&R Sy h&@ﬁﬁ&&i&@né)&nﬁg}ﬁ#@ﬂbﬁ 118 2 nitrogen
that is described in the references cite erein

atorabenéoptionally ok gen aaspewhichheteheeyplietiggtan e/anionaly
X7 recg&t or ant agoni i s

Sub%ﬁgi?ﬁ ng Of fipre éf-qmﬁf‘g%@@%rﬂw @#f%},h@%quv arfndsie atkery;

or ayﬂﬂarrh%eutically acceptable salt or solvate thereof.

Compounds of formula (XI) may be prepared by chemistry according or analogous to that

described in the references cited herein above.

In a further aspect of the present invention the P2X~ receptor antagonist is:-
2-Chloro-5-[[2-(2-hydroxy-ethylamino)-ethylamino]-methyl]-N-
(tricyclo[3.3.1.13"]dec- 1-ylmethyl)-benzamide,
2-Chloro-5-[3-[(3-hydroxypropyl)amino]propyl]-N-(tricyclo[3.3.1.1]dec-1-ylmethyl)-
benzamide,
(R)-2-Chloro-5-[3-[(2-hydroxy-1-methylethyl)amino]propyl]-N-
(tricyclo[3.3.1.1*"]dec-1-ylmethyl)-benzamide,
2-Chloro-5-[[2-[(2-hydroxyethyl)amino]ethoxy]methyl]-N-(tricyclo[3.3.1. 1>7]dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[3-[3-(methylamino)propoxy]propyl]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)benzamide,
2-Chloro-5-[3-(3-hydroxy-propylamino)-propoxy]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-benzamide,
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(tricyclo [3.3.1.13"] dec-1-ylnethyl)-benzam de, 20
2- Chl or 0-5-[3-[ (3- hydroxypropyl )am no] propyl ]-N-(tricy
W@ b@i30394. 1] dec- | -yl met hyl ) - benzam de, PCT/SE2004/000817
(R - 2-Chl oro-5-[3-[(2-hydroxy I
- met hyl et hyl ) am no] pr opyl ] - (tricyclo [3.3.1.13"]
dec- 1-yl net hyl ) - benzam de, 2120hl oro-5-]
[ 2-] (2-hydroxyet hyl) am no] et hoxy]methyl]-N-(tricyclo
[3.3.1.13 7]dec-1- 25 yl nethyl)-benzam de,

ST S G BRORS AT RERLAREI AR Y. £

ylm2thghH-ssneamided- ( 3- hydr oxy- pr opyl ami no) - propoxy] N-(tric
ycl 0;3 3.1.13"] dec-1- ylnethyl)-benzam de, WO

ZZG@h Oméﬂ@sGFlwdrmmlswo@ﬂmh@w]-N-(trlcyclo[3 3.1.1>")dec-1-
I oro%m# 2- (3- hydr oxypropyl am no) et hyl am no] - N-(tri
{Polghenzamides 3+ 71 dec- 1- yl net hyI ) - benzani de,

{4 § 7
5%?‘3[086 Py PR RO P 1t 6 e
ylm2thghHsemaamide? - [ 2 [ (2 hydr oxyet hyl ) am no] et hoxy] et hoxy]
-N-@gtrlc cIo{ H] ec-1- ylnethyl)-benzam de,
2-Chlose-9=[52- qlzm{:t{hzl-t -imidazply# -yl)pthyi]nmdwjetbmmmpp)-N-
: t h N (t I
(il 31, BT YRRl Gt SRR e o do,
]Zz _Chl oRb B pﬁFaJaﬁﬁnanémyLN &hﬁ%@p{ﬂ 3. N1 {deE 1 1SYRleRlyB)-Benbarhide,

dec- berizam de 37
22-—Ch10m>«5-(Q-I(lpsrpdlmdoxsdrwrmxg‘/l))H\B (i ]x;pclr leﬂﬁleﬁx)d) Hizdinitle,
benzam de

5- (2,
a?z(a?b %?’ér@ iv -giagabi quclqli%atllfz&pﬁlmém%%}) M((rt%'Fl@{/?cM 1]dec-1-

c-1- ylmethyl)-benzam de,
yl“’%‘?r‘éfﬁl%e}“%arbﬂ%pi peridin-4-yl sulfinyl)-N(tricyclo

[BCBloto-5 dac4-Jisl Wl aridvernrasilde: Tdec-1-vimethvl)-b 4
G 070 BB T (oo RycH obr Py cnt o) pF ooy R LT ey e

@3-6hBr3-24[33(83-Hydtesygrepylfamino]propyl]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethr}T’B-ﬁgyl)ldmecpar’tr)(l)xglnﬂg car boxam de,

2-Chloro-5-[3-[[(1R)-2-hydroxy-1-methylethyl]lamino]propyl]-N-

(tricyclo[3.3.1.1*"]dec-1 -ylmethyl)-3-pyridinecarboxamide,
5-Chloro-2-[3-(ethylamino)propyl]-N-(tricyclo[3.3.1. 13"1dec-1 -ylmethyl)-4-
pyridinecarboxamide,
5-Chloro-2-[3-[(2-hydroxyethyl)amino]propyl]-N-(tricyclo[3.3.1.1 3’7] dec-1-ylmethyl)-
4-pyridinecarboxamide,
5-Chloro-2-[3-[[(25)-2-hydroxypropylJamino]propyl]-N-(tricyclo[3.3.1. 13’7]dec- 1-
ylmethyl)-4-pyridinecarboxamide,
N-[2-Methyl-5-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-ylcarbonyl)phenyl]-
tricyclo[3.3.1. 1>7}decane-1-acetamide,

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

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-
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2-Chloro-5-[3-[[(1R) - 2- hydr oxy-

| - met hyl et hyl ] am no] propyl]-N (tricyclo [3.3.1.13" 7]
waele@4/1037bsret hyl ) - 3- pyri di necar boxam de, PCT/SE2004/000817

5-Chl oro-2-[3-(ethylam no)propyl ]-N-(tricyclo[3.3.1.13

" 7] dec- 1-yl met hyl ) -4- pyri di necar boxam de, 20

5- Chl or 0- 2- [ 3-[ (2- hydr oxyet h}d ) ani no] propyl ]-N-(tricyc

lo[3.3.1.13 7] dec-1-yl nethyl)- 4-pyridi necarboxamn de,
5- Chl oro- 2-[ 3- [[(28) 2 hydr oxypr opyl ] am no] propyl ] - N-(

or 4- pk@%%q%xg%%%%-&i obe hée;(g—rtr?laenesulphonate methanesulphonate,

ascbi‘bb% My | sulcihife q)&é?tat%; %luﬁﬁ'rﬁé aél’lhéb‘{lﬁﬂeo{rfia?baﬂlylat
] non- 3-yl car bonyl ) phenyT]- 25 tricyclo [3. i3 3' 7]

hydiexyanphthhlenacabanylde,or oteate salipandesabisi prepaﬂeﬂfrcan peptmabdwically
sal t, or sol vat(fgof any one, thereof. Pharmaceutically

accs@a@se%g@lg and QUi e, SATERRTVRASTare dioK EAmiceasgs include
t. |
aluglgg{é%% aqfn%ﬁ Hur drcqg:%dﬁée%)ggérg?eq}al_ﬁr}&l}g{gs?F fﬁll‘é‘rﬁgﬁaé%esmm mangamc

mafgtn6iid, @6tas§ﬁﬁ%&ﬁum3ﬁn§ HI'J(PIB]@;hﬁth RO SPHAERariBIEAL & are the
fumarate, tartrate, citrate, benzoate,

ammORiYh galybmmm&um, mam@nm@ SRBBMRENTY. STHIGAK0ADRIN

SRSt AR St s
S A NSO OV 5P

phapheatiticaBl dcceptable salvaks picApieMedrai¢som phar maceutical Iy
acceptabl e inorganic and organic bases. Salts derived
frominorgani c bases include 5 al um nium anmmoni um

Exa?ﬁl(% CWTPZX%) P@c%gtorr] ];Ieltéé(l)lﬁ%tf Q‘bag fn%ﬁq e élg%:f ]ﬂ]lr]f,ﬁ nbﬁ‘eﬁ%lg érhvci:nggﬁ include:-
bj. @m&&ss@ {SyBRAY! rghﬁﬁi!nx)-% lfihohmehEive -

ammoni um__cal ¢ um magnesi um ot assi um

(tricyald]3.3. 156 Jdecdeyimesity1f-bamampladingdedhiogidt | y accept abl e
%Eanl c bases include salts of primary, secondary and
t

hloge-p-[3563-hudroxygropyljarainp nsepyl|-Neltizeyglatd Ad, 11dec-1-ylmethyl)-
beng‘?{g’%ﬁgly ?CI}@ CFe and the |like. Exanples of 10

ey acceptabl e sol vates include hydrates.

'imml%r@é [Py E6RRY HherRALATH ?%qbpﬁﬁ-may be used

he present |1 nventl on I ncl U

(tnmlq[zsnyﬁr’hiecyl—ﬂmwhynammmicm hydradshlomldeo] - met hyI] - N
2-Chloro-5-[[2-[(2-hydroxyethyl)amino]ethoxy]methyl]-N-(iricyclo[3.3.1. 1’ ’7] dec-1-

ylmethyl)-benzamide, acetate (1:1) salt
2-Chloro-5-[3-[3-(methylamino)propoxy]propyl]-N-(tricyclo[3.3.1.1*"]dec-1-
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-(tricyclo[3.3.1.1*"]dec-1~
ylmethyl)-benzamide, acetate (1:1) salt
2-Chloro-5-[2-(3-hydroxypropylsulfonyl)ethoxy]-N-(tricyclo[3.3.1.1*7]dec-1-
ylmethyl)-benzamide
2-Chloro-5-[2-[2-[(2-hydroxyethyl)amino]ethoxylethoxy]-N-(tricyclo[3.3.1. 13" dec-1-
ylmethyl)-benzamide, hydrochloride
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(tricyclo[3.3.1.13" 7] dec-1-yl net hyl ) - benzam de,
di hydrochl oride is

wWQ2@ale3788 5- [ 3- [ ( 3- hydr oxypr opyl ) am no] pr opyl | PCF/SE2004§00817
clo[3.3.1.1]dec-I -yl nethyl) - benzanide, hydr ochl ori de
(R -2-Chloro-5-[3-[(2- hydrohg
- met hyl et hyl ) am no] propyl ]
(tricyclo[3.3.1.13" 7] dec-1-yl net hyl ) - benzam de,
hydrochloride

ReCL Ty g R TR S
(trl@ﬁ&é[@tﬁ (317]&)(:_ 1[5~\§3l1|1ﬁe:thyl?~I -benzamide

2-Chl oro-5 yl am no) propoxy] propyl ]-N-(tricy
c%[h:lsore 51plm@‘ﬂl}ldbghﬂethyll—]ﬁétrhyﬂ))Eﬁe."n 1 didedel -ylmethyl)-benzamide,

X chl.oride
dihyd ]i%SPGCS [ 3- (3- hydr oxy- pr opyl ami ﬁé> propoxy]
- Nohidrb oy @l ﬁéé‘écgnflio;c% -Flefi§Eot3.3) 1T AL yﬂﬁ&ﬁﬂ%g&amlde

hydr ochl ori'd
hyd2odHbride0- 5- [ 2- ( 3- hydr oxypr opyl am no) et hyl am no] - N- (tri
cyclo[3.3.1.13 7] dec-1- ylnmethyl)-benzam de, acetate
(2-Chjorg8+(2,5-diazabicyclo[2.2.1]hept-2- ylmethyl)—N (trlcyclo[3 3.1. l]dec-l-

| sul fonyl ) et h N- (t
ylrrgs:gr"ébf@enéarfl L o A
"3 Gpkpula L Su Bl RSO T oL AP
h§-@htoe 6126[31 (& hy@oxm%mﬁﬁ&sm?aﬁﬂ}smwcﬂﬁ@ 871> {dkc-1-

2-Chloro-5-[[2-[[2-(1-methyl -1 Him dazol -4-yl)ethyl ]am
yimeghyet-pyridingearhey e(tn cycl 0 [3.3.1.13"]

bR P A e ey RaRinS i 42 ™

{7 hloride s
(tr Cﬁﬂgi’ﬂi 4 ]@Emé*%nee?ﬁg? 239"?})8& ecﬂ’&%/a?flgf/cl 0[3.3.1.13' 7] d

efzcmqrmqek@thmmnzmpmw-mmmm Arli*dRiec-1-ylmethyl)-4-
2- Chl or o- 5- , 5-di azabicyclo [2.2.1 ]
ny}ﬁ’é?ﬁca@%?rﬁ’élﬁ X#OWWCM cyclo [3.3.1.1 ]dec-1-

Rl R B Ao e RS R gl 3l dec-1-ylmethy)-
4—p{/§d1§ec3hrl§é’xaim&‘?ﬁy&ro}éhl@ﬁﬁé‘y| ) - benzami de

5-Chloro-2-[3-[[(2S5)-2-hydroxypropyl]Jamino]propyl]-N-(tricyclo[3.3.1 .13’7]dec~1—
ylmethyl)-4-pyridinecarboxamide, dihydrochloride, and
N-[2-Methyl-5-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-ylcarbonyl)phenyl]-

tricyclo[3.3.1.1*"]decane-1-acetamide, hydrochloride.

The P2X7 receptor antagonist used in the present invention may be capable of existing in
stereoisomeric forms. It will be understood that the invention encompasses all geometric
and optical isomers of the active ingredient and mixtures thereof including racemates.

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

The second active ingredient in the produdct or kit of the present invention is a tumour
necrosis factor o, (TNFor) inhibitor. A TNFo. inhibitor is a compound or other substance

that is capable of inhibiting TNFa activity, whether fully or partially. A detailed
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10

5- Chl oro- 2-[ 3-[ ( 3- hydr oxypropyl ) am no] propyl ]-N-(tricy
web@il30398. 13' | dec- 1- yl net hyl) -4- pyri di necar bPRERE964/000817

2-Chloro-5-[3-[ [(1R)-2-hydroxy- | -nethylethyl]

am no] propyl ]-N (tricyclo [3.3.1.13'] Jdec- 1

-yl met hyl ) - 3- pyri di necar boxakfi de

5- Chl oro-2-[ 3- (et hyl am no) propyl ]-N-(tricyclo[3.3.1.13

"]dec-1-ylnethyl)-4- is pyridinecarboxam de,

desgl)r(qq 061] ogl cgwpyn%%bﬁ%%é Eh%t %&2 _bggldeff m&E Pélsgnt invention as TNFo
inhibitbfSeal e Four, Pdfre'xgl'nﬁﬁacﬁf ABRM O g@ ation no.
5-Chloro-2-13-[[(29) - 2- hydroxypropy ]pro ﬁ ?
WQ 98/6§2370 fi. éditite d(ﬁl‘te]mhan:f which are mcorporated herein by reference.
yI nmet hyl ) - 4- pyri di necar boxam de, di hydrochl ori de, and

7 bi
In a%t,%ﬁb#ffﬁl%* 5 PRyt Sy R RekruF blol ol ntER o
recdY6H RSIBLWE CalfibleTdrbilBNd td ERERL %clﬁ@&éiﬁ&*ﬁl@l%cﬂé@&e Ikdown in the
the present invention may be capabl e of existing in

art arder dashitadndesériptionrafseceptor mdléculbs thatdmysheamdd i Iirés'ent
|nvent|%n enconpasses all geonetri

invirgiomann b ool ekl oy paast 4g to 4! HQ BYI0EIST v @@tmple of a
recééﬂﬁj HAOGe E}ﬁﬁ: A pecr%)ec%ﬂy %85@ [RuRPS tﬁ% é {n? ‘?n\}egﬁ.ﬂ% is Etanercept

orm an resen
(ExB&1¢ Opth. Pl MEcdthegr @B0EN(7); rmher 1880 CEtﬂﬁércéiﬁ isd tusRfn prbRin
pr esent invention Is a tunour necrosis factor a
COnSIFHEY &i) th¢ axirasetlvlar liganiNFading ipotsionef theshlanamuutpmn melcrosis factor .

B PR e Bl i
BRSSP0 By R e

Etaigreg id conseretito att@miattNEa bldlcb}_i,ictab labt¥ify ¢Tahe ﬁ%—ﬁlﬂdﬂﬁhatory
for exanple, in published International patent

Cytcésptpﬂ fugwr pegrosis faciyp (GBI b3 @mdmg@e @rteinang biuc&mggtsameracuon

d h f
widh e R TN R0 el E %ﬁ&?ﬁﬁé@} o8 Vel or
Phaﬁnﬁc-EhF &ls hﬁH@:‘r Bl t?e[dehﬁm@ Eﬁlﬁ@le pk% k& 11%1b1tor

binding to TNFa. Such receptor ecu es are nown

thattifie recaptor ﬁmﬂbcalect&lﬂahiteﬁia}d@éw(adm hezordahce @B phObresent mventlon is
nol ecul es that may be used in the present invention

Pegsuiierasat, pdthtaylated ﬁolekzlaﬁliﬂl@c ind¥ibifea grospRR (Ansh. Fehenn. (903 ) 48,
S]Z?fl 05357. An exanple of a

In another embodiment of the invention, the tumour necrosis factor o, (TNFo) inhibitor is
an anti-TNFo antibody. Examples of anti-TNF antibodies according to the present
invention include monoclonal, chimeric, humanized, resurfaced and recombinant
antibodies and fragments thereof that are capable of inhibiting TNFa activity, whether
fully or partially. Such antibodies are known in the art and are described, for example, on
pages 13 to 32 of of WO 98/05357. Specific examples of anti-TNFa antibodies that may
be used in the present invention are monoclonal antibodies Infliximab and Adalimumab
(D2E7). Infliximab is a chimeric IgG1k monoclonal antibody composed of human constant

and murine variable regions and is marketed by Centocor under the tradename ‘Remicade’.
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receptor nolecule that gives especially good results

in the present invention is Etanercept io (Expert
w@pioa/1097b&ar macot her. (2001) 2(7); 1137-1148). PCT/SE2004/000817

Et anercept is a fusion protein consisting of the

extracel lul ar Iigand-binding portion of the human

tunor necrosis factor . . réd&eptor linked to the Fc

portion of human 1gG It is produced by reconbi nant

DNA technology in a Chinese hanster ovary (CHO

' l [ { Et [ .
ACBIR DA i F R R e Ry 5 gront el #ibogs prevgsg using
phpgeodispihy BERBGIOLY rebBltaY 10 kh Eh@ciﬁdd?‘%\gtlf‘lﬁﬁﬁﬁlsde?iv@@?léﬁy and light

(TNF) by binding the protein and blocking its
chpintvarialeleiregionsmndrhuoeinl Ig€likf @oetaliNEgions. efdadintimab (D2E7) is is

nerc i rketed by Angen and Weth
magk Py Api: LeBoiases tnaek the Birbnamie TEmimelA furer cxample of an

: T Lnhibitor that .j.s.a . Lo
an{l?@?&? grrl rmﬁ ecagp‘%ggﬁgt lthEgP ¢ ﬁr%i 1B & gcuogg%}lcle N lg’ctgg PEFsRydnvention is
CD¥#-870,td REGylatedhuniafized bhtBbbly FraghRaS tHAEinEPith Bigh affinity to

PEGy| at ed sol ubl e TNFa i nhi bitor receptor (Arth:

TNkoe (qier. Qrgndyversis. DowgS12093) 4,58872her enbodi nent  of

the invention, the tunmour necrosis factor a (TNFa)

inhibitor is an anti-TNFa anti body. Exanples of
Ina : | : e g g

B 0 L 2 L0 il HECBL H R o () imhibitor
may dsnt tha NF @ rdteptec athinokades afi- TNFolheehpes aafdodisagnent s

thereof that are capable of inhibiting TNFa activity,

whether fully or partially. Such antibodi es are known
es

' e nd are. descrl bed, for exanple, on  pages .
e g8 o Bhl BR8P 2 S igbertion i
dwitdgedidis DR € ' S :
b a8 |y PGB RBbrainety,
canprauisediiortrbat aBREy jcutd arfd dhxori@ inflagnrfatefyi doRbitons/Bfsbiders such as
monocl onal  anti body conposed of human constant 30 and
rhefprfid aﬁgfr“ilsa Jireatmerfiof aflampmatosy diserdersanasbipvaee toediction in

. Renmi cade’ . 2004/ 105798
sw B8 el bBER I o "Rt MR comaifons Tk regara the
prodees Bbtﬂéﬁiﬂésehﬁméhtioa(ﬁhv@g%ﬁ @%}ﬁ'ciaﬁg RGRYa1RE RRAUEY or
using phage display technology resulting in an
alleyiatingpain sausdd bumilamdetory elisobdeas,yn padichlagfeumatvad Brihritis,
vari abl e regi ons and human 1gd : k constant regions.
Adal i mumab (D2E7) is is marketed by Abbott

A skl S 40 AN e i
tredb@entanihg lowet 6eesl 8NTRIFY ihkibitbethh &SfRLibleMéaRtd PRELS hibitor
alone. This is significant as use of biological therapeutic agents such as TNFo inhibitors
can leave patients susceptible to opportunistic infections. Moreover, established anti-
TNFo therapies such as Etanercept have the added complication that they have a long
“wash-out” period before the drug is removed from the system. Co-administration with a
P2X7 antagonist that allows the dose of TNFa: inhibitor to be lowered without
compromising efficacy reduces these safety concerns and potentially allows anti-TNFo
therapies to be applied to patient populations where their use has to date been considered

inappropriate.
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CDP-870, a PEGyl ated humani zed anti boby fragnment that
binds with high affinity to TNFa (Cur. Opin.
wo pwed037g8 Drugs. (2003) 4; 588-592). In a furP¢EEE2004/000817
enbodi nent of the invention, the tunmour necrosis
factor a (TNFa) inhibitor 10 may bind the TNFa
receptor and incl udes ant i - NFa receptor anti bodi es.
It has been found that the choice of active
i ngredi ents according to the invention is

g s e L
tumbse dedrBsit FREr o @Wﬁnﬁ%ﬁb@@ﬁ&c@;{l%ﬁﬂ kife firdf ARVEBIRENient which
. conditions/disorders such as 15 rheumatoid arthritis.
is aT2den ieeeptorntigenishinseleoied fivins or der s may i nvol ve a

r tion in_ swelling and/or alleviation_of pain

ai-g?g'iqrat eHZﬁmd%&eﬂkympbﬁt.hﬂaﬁnwr@ewgaN-d t he

: t he g tion have proven
(tr“‘gé’g‘gg{éa Wﬁ‘%?téx?f% I g)%ﬂzﬁlsé?v\%fi ng or alleviating pain

CaChsto By [3-[18 haaish PAEROHR65y1]-NY tiRcld[8 8l 18T |dec-1-ylmethyl)-

rheumat oi d art 2ri tlylgw}éo A fﬁ?t%e]rwg(d%t ggeous] g%pgcrtne ¥
bengamidse present invention is that it may allow

e cijyve _t t using lo doses of _TNFa

e Fo-SHAR B T RS P PY A b ¢ or

. 2 1879145 _Sik- G 5. use of biol ogical
““fyﬁgigﬁéluﬁ égzleﬂ@mﬁcﬁé}génﬁﬁfa inhibitors can |eave

R ChBnd-S-FusQeipidrityettyd)anpiseth Ry isdekio1]- N @adyc$.3.1.1> " dec-1-

Moreover, established anti- TNFa therapies such as.
ylmethyhebepgpmid¢ave t he added conplication that they have

! h-.out". period befor e dr I s_{£noved
% S 3 S minf e omsip P Nt ot g e
ylmRHy 8L agligd hat al | ows the dose of TNFa inhibitor to
be l'owered wi t hout conprom sing efficacy reduces
thE€hibre 3t [8tB-ydnogrprepyasin)tpesioxg]-Vy(tadctufs . 3ant 31 desFa
therapies to be applied to patient popul ati ons where
ylmethwirbepzamiles t o date been considered i nappropriate.

/ 205798 PCT/ SE2004/.000817 n ref;erre
R GRS R BBy SR oA i Bsla A e -
ylmeAgT)estingthides the tumour necrosis factor a (TNF(x)
i nhi'bitor Etanercept and the first active ingredient
ihCbloro-55]2e(3RgXioxy prpylsalfomyl)ealgmy]- - (tiisyde[BSct. &t Jdgcotn
2- Chl or o- S-Je[ 2- (2- hydr oxy- et hyl am no) - et hyl am no] - net h

ylrrmh]yl),\penzami
2-Chloro-5-[2-[2-[(2-hydroxyethyl)amino]ethoxyJethoxy]-N-(tricyclo[3.3.1.1>7]dec-1-

ylmethyl)-benzamide,
2-Chloro-5-[[2-[[2-(1-methyl- 1 H-imidazol-4-yl)ethylJamino]ethylJamino]-N-
(tricyclo[3.3.1.1>")dec-1-ylmethyl)-benzamide,
2-Chloro-5-piperazin-1-ylmethyl-N-(tricyclo[3.3.1.1]dec-1-ylmethyl)-benzamide,
2-Chloro-5-(4-piperidinyloxy)-N-(tricyclo[3.3.1.1>" Jdec-1-ylmethyl)-benzamide,
2-Chloro-5-(2,5-djazabicyclo[2.2.1]hept-2-ylmethyl)-N-(tricyclo[3.3.1.1]dec-1-
ylmethyl)-benzamide,
2-Chloro-5-(piperidin-4-ylsulfinyl)-N-(tricyclo[3.3.1. 13’7] dec-1-ylmethyl)-benzamide,
5-Chloro-2-[3-[(3-hydroxypropyl)amino]propyl]-N-(tricyclo[3.3.1. 1*")dec-1-
ylmethyl)-4-pyridinecarboxamide,
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5 (tricyclo [3.3.1.13'] dec- | -ylnethyl)-benzam de,

2- Chl or 0-5-[3-[ (3- hydroxypropyl )am no] propyl ]-N-(tricy
web@i30398 1. 1] dec- 1-yl met hyl)- benzam de, PCT/SE2004/000817

(R)-2-Chl oro-5-[3-[(2-hydroxy- |

- met hyl et hyl ) am no] propyl ] -

(tricyclo[3.3.1.133]dec-1-ylttet hyl)-benzam de, 10

2-Chloro-5-[[ 2- [ (2- hydr oxyet hyl ) am no] et hoxy] net hyl ] - N

-(tricyclo[3.3.1.13" Jdec-1- yl nethyl)-benzam de,

e LTS —
(ri¢RIG3 B. 1L B> mdaéepylhetwmxplyyiumbemamﬁae

2Ch| hdrox r | am no) - propoxy] - N-(tric
Col 09 By miagimrars R oy it h 1y Disee gt 4

ro-5:12-(3-hydroxypropyl am no) et hyl am no]
pyrgd&pe(c%% w ’[3.3.1.13"] dec-1- ylnethyl)-benzam de,

25. @m&wz_%@mgmymme%@kwﬁ gg? DY ML inethyl)-

ycl o[ 3.3 dec-1-" yl nmet
4-pgridinearioexaniide,[ 2- [ ( 2- hydr oxyet hyl ) ami no] et hoxy] et hoxy]

- tricyclo[3.3.1.13 Jdec-1- ylnethyl)-benzam de,
@%l%%’y 5= ﬁ[{@ﬁ@#@%@b{yammqimonvﬁd\iﬁncwlgﬂi%ﬁel hylgec-1-
I 3.3.1.13'
R Pk Bkl 1! © velo !

2N EhiNasiy! @@ﬁa-gmdiaﬂabwgmmlljx%n(i)lylcﬁyb?ﬁ@n{ﬂ?en%l]l 1
] dec- 1- yfl net hyl ) - benzani
tﬂCSZGlQﬂ?oIi)id -ﬁd@an@ﬂgwcﬂadudwl oxy)-N-(tricyclo[3.3.1.13 7]d

or azoﬁ‘@;p%qegtlgzg]{yzzcg g gzgg gry%l\(ﬂtezofzany one thereof. The products of this
emﬂc’ﬁ%ﬂ&%%?& @aﬁ%tﬁa& e (utséd &yr‘ébl?cle r%ll%Vl%tlJ Salﬁ caused by inflammatory

dxs&d@blegp@clai}(meﬁmato@hm}ﬂml sul finyl)-N(tricyclo[3.3.1.
13" 7] dec- 1-yl net hyl ) - benzam de, _
5 ChI oro-2-[3-[(3- hydroxypropyl )am no] propyl ]-N-(tricy

3 3.1.1 1-
Lo e STty g iR sippligneoestpgother than in
adnﬁ%ée??gquéﬂt&@lg%}&pa}ﬁely to treat inflammatory conditions. By sequential is

meant that the first and second active ingredients are administered, in any order, one
immediately after the other. They still have the desired effect if they are administered

separately.

The first and second active ingredients are conveniently administered by oral or parenteral
(e.g. intravenous, subcutaneous , intramuscular, intraarticular or inhalled) administration
using conventional systemic dosage forms, such as tablets, capsules, pills, 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, binders, lubricants, diluents, stabilising agents, buffering agents,
emulsifying agents, viscosity-regulating agents, surfactants, preservatives, flavourings and
colorants. As will be understood by those skilled in the art, the most appropriate method of

administering the active ingredients is dependent on a number of factors. However, in
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2-Chloro-5-[3-[[(1R) - 2- hydroxy- | -nethyl et hyl ]
am no] propyl]-N (tricyclo [3.3.1.13"]
waele@4/a037bsret hyl ) -3 - pyri di necar boxam de, PCT/SE2004/000817

5-Chl oro-2-[ 3- (et hyl am no) propyl ]-N-(tricyclo[3.3.1.13
"]dec-1-yl nethyl)-4- pyridi pecarboxam de, 5
5- Chl oro-2-[3-[ (2- hydroxyet iyl ) am no] propyl ]-N-(tricyc
lo[3.3.1.13 7] dec-1-yl nethyl)- 4-pyridi necarboxamn de,
5-Chloro-2-[3-[[(2S)-2- hydr oxypr opyl ] am no] propyl ] - N-(

gene'irefll &Xﬁécﬁxiﬂu ration éﬁthz]fgﬁcabtillé ingredient is preferred, whilst subcutaneous
yl'met hyl) - 4-pyri di necar boxam de,

admdidt22tibR bhjHe-soe gl @Xige thgrediém topefeyedo [ 3. 3. 1
] non- 3-yl car bonyl ) phenyl ]- 10
tricyclo[3.3.1. 13" ]decane-| -acetam de, or a

har maceut i.cal.l y accept abl alt or,solvat ny . one
For B ahar oAb Lo ureh fr B8 brp bRl Cugl of BuSE Sary
withRAY fits§ HhBlecBRd HOBA ihSrelRAN CtrpRbyed! thehel iF aBRiMsiEAlbR e
by i nflammatory disorders, éspecially rheumatoid

treatatehhddsired and theldoadition o dsodles adiratbdadowever, g gexhrant s
are adm ni stered sinultaneously (other than i

. . ) ) n .
satisfagkary resulty Wikl bg gbtained whendhe Wi egombingd, dgsage @afirst and second
.infla Qf ondi ti.0ns g dal
actwteﬁggr]cc!%rég l%ﬁﬁt%g Adrigs Jrog&l? \E&e/ Ziﬁ)gﬁlggéﬂgn .Seszrrngﬁeﬁptscuﬁgilﬁ; from 10,
20, 30 aD M 11602150, DOO 8MYOIASDY, 1506, 130T RONR 80 Y508! 56T ot 408 mg.
other. They still have the desired effect if they are
adm ni stered separately. 20 The first and second
active inpgredients _are convenjentl niste

adm ed b
The ghaymageutical pipdertar kifql the invetoRe; broadraiptsiareeh Aryided doses.
When kR 1islfé(f‘é4@}r divicﬁh.rdﬁgéstthgﬂis?{mc%ec{;ﬂ&'ﬂé&ﬁénts gag be administered
adm ni'strati‘on using conventional system c dosSage
at a Qi@febent figtGéhcyTrdnd Bh@hfoth¢? ARSWERS, inichérdl, fRQUEIRKDE
aqueous or oily solutions or suspensions, emulsions
admamstragipe of kach of) the acthiedngrgdients svild indsipeydepdy o lintheaargemf from
uspensi,ons. These dosage fornms will usually include
one gerE egpryn’gg?@/s tﬁgéf"ﬁ?&‘iﬁﬂ cal |y acceptable ingredients
whi ch nmay be sel ected, for exanple, from adjuvants,
carriers, binders, lubricants, diluents, stabilising
In alR@@bddimehtidff the ;pf@etﬁgﬁfﬁnﬁon tieradsagd ofi the fissg @&, ingredient in the
viscosity-regulating agents, surfactants,

pharpracesioabpiodee, or ity BLithe nage of frovod &y H0sme Aefgrably frem 20, 50,
100,:93 gﬁéé&%@gegﬁgﬂﬁ 3? 6(?(5( }nlglp%(r:i dz!lyr,] v&hqgh garify’ dotsgz1 ?na%sétadministered as

divided doses from 1 to 4 times a day, preferably once or twice a day; whilst the dose of

the second active ingredient is in the range of from 1 to 100 mg, preferably from 5, 10, or
20 to 80, 50 or 40 mg, which dose is administered at a frequency in the range of from one
dose every 7 days to one dose daily. The dosing routine of this embodiment may in
particular be used when the first active ingredient is delivered by oral administration or
inhalation and the second active ingredient is administered by subcutaneous injection.
Subcutaneous injection of the second active ingredient and the dosing regime of this
embodiment may in particular be employed when the second active ingredient is

Etanercept.



10

15

20

25

30

30 adm nistering the active ingredients is dependent

on a nunber of factors. However, in W 2004/ 105798
weOASE2004/ 000817 19 general, oral adm ni st rBpCT/SE2004/000817

the first active ingredient is preferred, whil st

subcut aneous adm nistration of the second active

ingredient is preferred. For2Q he above- nenti oned

t herapeutic uses the dosages adm nistered will, of

course, vary 5 wth the first and second active

' edi en e gved, .t he node_.of .adm ni stration, the )
Th PSR LR Rt TR Bityidel BBt f bRl Pipghlt or Kilaccording
to the give i ' i jhs

B et R pen B! 18 A5y of £ Hithhmatory
disfidest and second active ingredients is in the range

from10 to 2000 mlligrames (ng), particularly from

20, 30, 40, 50, 100, 150, 200 or 300 to 1800,

10,

: Q 00, o 00..mg. . The .
s e 00 AN 081 o 4 hiosisorter
whittl EbRipib &l seifluRne@uity IREuEAPRRT or sopirfelfdiilistared by

di vi ded doses the first and second ingredients y be
(2) ffhennsnbieadly effective)dlosé of fitst hetivgungregient whichriea P2X7 receptor
an G P i e tp e iangTD] getivenend vi |

i i 0 ne. dose
OGRS 0 of 20050 bl B35 o

necposissfactor tTBIFo) @ihibiier, dosage of the first active
ingredient in the pharmaceutical product or kit is in

to apelientdpgecdheraodm 5 to 1000 ny, preferably from 20,

50, 100, or 200, to 800, 600, 500 or 400 ng per day,

whi ch daily dose may be adm nistered as 20 divi ded

I j 3 I bl rn L]

I B R o e prenf TR, A ol el o FRARAER, grophylaxis
unléss ghieeel arerspedific indi¢dtons eohe coltrdry OMhd tdr@s 10@raFButic” and
.. preferably from5, 10, or 20 to 80, 50 or 40 ny,
thegppeaticallys should b epnstatedpeeprdingly. f r equency in the range

of fromone dose every 7 days to one dose daily. The

dosing routine of this enbodinment may in particular be
Pro i '

L o R e e PEBE o ave
suffarcdiaygrevingy guseietof] & aael oihpivsitec@dideyedsv be Ut BRReANE] risk of, the

I.nj ection. Subcutaneous injection of the second
condigion Pg disasies i @isstiom dPerprns @b spkef davglopingos partipwar condition or
disoggegg%%g&gfg& e’ tﬂos%g{atgm%ua: tgrrnﬂ?/%is%ggfl o‘%¥f?edcovfﬁletpont or}edisorder, or

've ngredi
those who have been identified by genetic testing or screening to be particularly

susceptible to developing the condition or disorder.

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

multiple sclerosis, Alzheimer’s disease or stroke.

For the treatment of theumatoid arthritis, the pharmaceutical product or kit of the invention

may be combined with “biological agents” such as IL-1 receptor antagonists (e.g.
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Et anercept. WD 2004/ 105798 PCT/ SE2004/ 000817 20 The
present invention further provides the use of a
w@b@aesresit i cal product or kit according to tPEI/SE2004/000817
invention in the manufacture of a nedi canent for the
treatnment of an inflammator di sorder. 5 Stil
further, the present invention provides a nethod of
treating an inflanmatory di sorder which conprises
si mul t aneously, sequentially or separately
Anm)rgnatlgq f5p, TLAR racdpthiehiRPEUGi Aglahy-CGIDIEAD] weli-IHdSeAb and
a first active ingredient which is a P2X7 receptor
CTIaAMIggonl st which P2X7 receptor antagonist is an
adamantyl derivative; and (b) a (therapeutically
effective) dose of a second active ingredient which is
L oo B0 R8%4 QS ' r ki ofithe
suiflter RIS 5,50uB8 5 AahBipAS] Rl pibRile O Rt or K o
mv&fﬁ%ﬁllﬁdl@cﬂ:t Jeadard Hn-tevoidal binpirfyimatbyoagents|(etemafter NSAID's)
"prophyl axi s" unless there are specific |nd|ca} PS
such s pwlmtdleloicnaq; rpeonlemﬁ@crds megheAs @gpiogen.ipiprgien, fenoprofen,
"th tlc A uld be co strue G
ketqmrgpgha e dspetteh o Bepee b g it sptipgee
Al ubE he BspiriRI@)EP Sy genase
spallft %%r‘é HspO LB RIRCH TR E%“%@%?ﬁid £o Bo at oo
1nhibﬂﬁfg&ﬂﬁfb€bxﬁde8d©r©fs (QIN®D s pandli ‘tdmeasetmodif}&@g dgemts”r(DMARDs) such
question. Persons at risk of_ devel ap rtlcﬂlar
as ayolodparingr, dpﬂm@rmdgw@éwng@n BYSIPKYFh 8 e dpgug!lamine,
havj n hlst dition or disorder,
aurgfjoting %“?ﬁﬁ ‘%é)&aé grS’g ﬁ‘a?’aeét%?ﬁ%; by genetic testing
or screening to be particularly susceptible to
devel oping the condition or disorder. The invention
Thé %egdmetnvmﬂl@t gl fupthtr ieprtes toa)hdnmd!matmnt qf@rmpne@centwal product or
e treatment of an one of hritis

Qr
kit oEtheduNeriph taesthep Sitbaswissrigne atypig §1Fé“ i érlﬂﬂ?ﬁi%%e?ase (5-
d
700 s S0 2 o

gref lcbhdiifio DR A8 RShSABT 8 efeiRintch; d?!p&ﬁﬂﬁﬁ pmboatmize Altaott-
e trea?nent of rheumat oi d arthrltls

SSMaNn(éeselbtmmakl) -thiophene-2ealk Jsulfafamidrs; 2, ﬁv:bﬁ@rt@ntyhé@nﬁ]ay
hyﬁ%@?ﬁ&ﬁ&yﬁ“ﬂ%@%@@g 6uce}1 as %re]éaSZD%l‘lgg e compound SB-
210661; pyridinyl-substituted 2n cyanonaphthalene compounds such as L-739,010; 2-
cyanoquinoline compounds such as 1.-746,530; indole and quinoline compounds such as

MK-591, MK-886, and BAY x 1005.

The present invention still further relates to a pharmaceutical product or kit of the
invention together with a receptor antagonist for leukotrienes LTB4, LTC4, LTD4, and
LTE, selected from the group consisting of the phenothiazin-3-ones such as L-651,392;
amidino compounds such as CGS-25019c; benzoxalamines such as ontazolast;
benzenecarboximidamides such as BIIL 284/260; and compounds such as zafirlukast,
ablukast, montelukast, pranlukast, verlukast (MK-679), RG-12525, Ro-245913, iralukast
(CGP 45715A), and BAY x 7195.
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WD 2004/ 105798 PCT/ SE2004/ 000817 21 Anakinra) and
IL-1 trap, IL-18 receptor, anti-IL-6 Ab, anti-CD20 Ab,
w@raAbized5 Ab and CTLA4lg. Suitabl e agents tPChEE208€6)0817
in conbination with the pharmaceutical product or kit
of the 5 invention include standard non-steroida
anti-inflammatory agents (héZeinafter NSAID s) such
as piroxi cam diclofenac, propionic acids such as
napr oxen, fl ubiprofen, fenoprofen, ketoprofen and
i bupraofen, fen tes such as nefenam ' .
The pfRdgHamTRILioR U D g S a0t es KpspbmE g S Pafkeer kitef ey
inve&t/i?ﬁ] YBHEA ARG PISEL Lrﬁﬂtﬁiﬁ{r SR SHEDiRSIREPHT thd isoform PDEAD.
co-oxygenase 1nhibiting nitric oxide donors
(CINOD s) and "di sease nodi fyi ng agents"” (DVARDs) such
10 as cyclosporine A |eflunom de; cjct§§ ni de; .
Thelpyesenbinitritionstillifasherdelaien i s phagmagenticabprodutor kit gf the
. arenteral or oral.gold. : ol
A T O R e N
lora?adﬁﬁaﬁé@&%& nedfexBfeRSMUAL, alemiZdlé, a0¢ladthe, aitveérpheniramine.
together wth a [ eukotriene biosynthesis inhibitor,
5-1i poxygenase (5 15 LO inhibitor or 5-1ipoxygenase
activating protein (FLAP) antagonist.selegted fromthe
Thegresgpt inyeriiopstilgueheraelaiss ¢ a PE%B?P%@P@@PQ&Y Eﬂﬁ of the
. tepoxal i.n. Abbott-79175:. - - t
v R8 Ry PR ekl Al onis or o proton pump
inhiBitrsdiichek bnRitazbrenol  hydr azones;
= h%tﬁgiitetrgﬁ?drog?rans such as Zeneca ZD- 2138; the
conmpound SB- 210661; pyridinyl-substituted 2n

cyanonapht hal ene. c ounds such as L-:739, 010; .2
The gy atroh A ABHON G CBHp G IR 0 BRI ACe ) BERNCt i the,
. inqQline und = . s 6k BAY X
invefoh W defier SAER O an8 SR ooiortbnisl PrsdBihsprtsr BAY
synPRBloPRARHE hedt, iREREHEtprégylidxeddie, phenyléphvima} phenylpropanolamine,

together with a receptor antagonist for |eukotrienes
psebdd@phedrifEinaphapdjnedydrockBride rox ysrstazeolive hydreghlorde.gr oup

consi stin f the phenothiazi ns3;0nes .such .as
tetrahseisq%oégzgygwlalpﬁsg’a@ SHrading husroglio B8519c;
3 ' : ont azol ast;
ethﬂgﬁliegﬁlgﬁ%ﬁ)ogi rrn(glggr’}nK%Zs such as BILL 284/ 260; and

compounds such as zafirlukast, ablukast, nontel ukast,
pranl ukast, verlukast (MK-679), RG 12525, Ro-245913
Thd prasenk aventigrogil] Asthesm)atesdad Maynacenticl product or kit of the

invention together with anticholinergic agents including ipratropium bromide; tiotropium

bromide; oxitropium bromide; pirenzepine; and telenzepine.

The present invention still further relates to a pharmaceutical product or kit of the
invention together with methylxanthanines including theophylline and aminophylline;

sodium cromoglycate; or muscarinic receptor (M1, M2, and M3) antagonist.
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30 WD 2004/ 105798 PCT/ SE2004/ 000817 22 The present
invention still further relates to a pharnmaceutica
w@e@wdaei?oor kit of the invention together w tPCEHSEDEA000817
i nhi bitor including inhibitors of the isoform PDE4D.
The present invention still further relates to a
phar maceuti cal product or ki of the 5 invention
together with a antihistamnic H receptor antagonists
including cetirizine, |oratadine, desloratadine,
¢ e . - .
The g R R0 o T AL L2 Bh AR A BB bet o Kt O e
inven€ibA testhed withphasdalaets dfehbmpkiae vedepok filkictionkudhhd CCR1,

i nvention together with a astrgggotective H2 receptor
CCRMAFRM ECBEBt 6ER3r 6CBA. E%Ré, CCR6;, BRIRT), CERS, C65IR% CAR 10 and

cop{F a2 EC R ranahl: RIS GR0R e iRk c-xC
faMIWVﬁﬂéﬁﬁkP%tH@CfX%maMﬂ' - and_a2- adrenocept or
agoni st vasoconstri ctor synpat hom netic agent,

i ncl udi ng propyl hexedrine, phenyl ephrine,
phenyl propanol ani ne, 15 pseudoephedrine, naphazoline

The W@fﬁmf@ﬂmé;ﬂl (fwgthlwgtrglﬂgr im_@gha}m?ﬁi%k praduct or kit of the
invepfiuf BREIHGF A A B B Bl R S A BRYS 1 de.

The present invention still further relates to a
pharmaceuti cal product or kit of the 20 invention
Thetpoggenthiaventionstil ftuiticdratliates tga phagantwicalnobdulit og kit of the

i pratropi um brom de; tiotropium _ brom de; oxitropium

inveptigR{ogethep Mith{2kisyRiase inhigiters) ) plslpiactiviingfpeion (RAF)

i_ny.ent i b L [ r rel phar j I
s GPASOL By (A RBS cFED SuoR PEDE Ao o
adhé¥esr nbreaile Raibi6rs indhedibel Vo, -4 Eﬁ@?&iﬁkﬂs i (Recafiibsins; (g) glucose-6

am nophyl line; 25 sodium cronoglycate; or mnuscarinic
phosphatepiebydrolenasd/ihititas;NB) kiaim BgomidsB, -rt@pR0@nagomsFe (i) anti-

PCT/ SE2004/ 000817 . 23 The present.inventiop still , .
8ok 3gepitet-p SplGhIENC; §) Xahine fX1da%R NRRFOBy B8u allogyeingls (kypricosuric

[ i.on j 0 [ he
s SO0 G e o G115 B GRS
secréiaESaue§; ), tranSiseming(@rbwtH3aE6r (GRS); (0@ eleCaEldast8wth factor
(PDGF); (o) fibroblast growth factor, e.g., basic fibroblast growth factor (bFGF); (p)

granulocyte macrophage colony stimulating factor (GM-CSF); (q) capsaicin cream; (r)
Tachykinin NK; and NK3 receptor antagonists selected from the group consisting of NKP-
608C; SB-233412 (talnetant); and D-4418; and (s) elastase inhibitors selected from the
group consisting of UT-77 and ZD-0892 (t) induced nitric oxide synthase inhibitors
(iNOS) or (u) chemoattractant receptor-homologous molecule expressed on TH2 cells,

(CRTH2 antagonists).

The pharmaceutical product or kit 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 standard non-steroidal anti-inflammatory agents (hereinafter
NSAID's) such as piroxicam, diclofenac, propionic acids such as naproxen, flubiprofen,

fenoprofen, ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin,
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CCR11 (for the CG-C famly); CXCRL, CXCR3, CXCR4 and
CXCR5 (for the GX-C5 famly) and CX3CRI for the
w@203AG79&am | y. The present invention still fuPCTeE2004/000817

relates to a pharmaceutical product or kit of the

i nvention together with an insulin-like growh factor
type I (1G~~1) mnetic. io Fhe present invention still
further relates to a pharmaceutical product or kit of

the invention together with (a) tryptase inhibitors;

| | . e
suln}cﬁfez? ag{)}‘% 55@65?;\9}%%@? f légse%l?e%&go[u q(zg%:)salrl]cﬁ)j' t@stgégl:&lslsag S('Bﬂ(lﬁ’)
inducMPRE H_lc]ié BLap! 's§rlﬁf1§se ih18bitord ¢S QihibTRIrOCatldethe Bhllchfob(g)génase

I nc I ng VLA-4 antagonists; (f) cathepsins; gi
inhibiiting @dteic ®x1dalﬂmapﬂs FCWN Gaﬁwn@lgemfs@ucphm psacsFasao @Ry tramadol),

kinin-Bl - and B2 -receptor, ant agon
cartessTagRE LG é@wﬁmcsiwcyl?% gt i turonic

i t.or opurlnol (k) uricosuric agents,
amdés&Chaspt} i%ﬂé‘ggay fTti npyrazone, and benzbr onar one;

(1) growth hornone secretagogues (m transform ng
grom h factor (TG-(3); (n) platelet-derived growh

Thefphatrnaceu(iEDEFduc( a)kif ofthe bivastionymey.also ba gsaskin compination with
basi ¢ fi brobl ast%)gr owt h fact

e oo AP el PRkt 9 fieaes (Uceraive
cohéﬁ @cﬁé@ﬂnesg@% ag%pg ag%% réé'i’lfsqmbe(urséd #eruha s BisalidWdtes, the

s selected fromthe group
thiop@fSdsS bl opriind Wid-6-ReE4ptorbBn233412 (tal netant); and
4418; and (s) elastase inhibitors selected fromthe
group consi stl ng of UT-77 and ZD- 0892 (t) induced

t th hi. bi t
ThegHerBeCREA AR SR pe e MO B BUY s rbabination vich
antlgﬂ'ncg_@ S didh as E5R gﬂ%n ang %E%]Bétﬁﬁﬁ or cy@@toﬂ&@lrugs such as adriamycin,

geutical product or the invention may

dauﬁbﬁ%lhecm-@mﬂmuﬁl epbida ttixah, takdtére aed fanesyd traMmammhlb@tors
agents for the treatnment of osteoarthritis. Sui tﬁl
VegFgmmtstora; ambamg@%tabqlltew% raﬁ atinsADIa] 48RS EsRAEialyantimitotic

non- st.eroj dal_an | a ent naf t er
druggneyding e vipcy 011‘501“")3“8 :I)iéals [?ee#giv 11(1%:13% g%: oni c

aci ds such as naproxen, flubiprofen 30 fenoprof en,

ket oprof en and i buprofen, fenamates such as nefenam c
TheagHaimadeutionteirbdurt or kiV\er e Gdveho ﬁ&y%ﬁ/lszo@@@m goggnation with

24 sul i ndac, apazone, razolones
antiyirehggentstsagl At ViraeaDt. e@f’ﬁ asiclayiepp é%(?‘fﬂf gnd antisepsis

compounds such as Valant.

The pharmaceutical product or kit of the invention may also be used in combination with
calcium channel blockers, lipid lowering agents such as fibrates, beta-blockers, Ace

inhibitors, Angiotensin-2 receptor antagonists and platelet aggregation inhibitors.

The pharmaceutical product or kit of the invention may also be used in combination with
CNS agents such as antidepressants (such 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

antagonists, Nicotine agonists, Dopamine agonists and inhibitors of neuronal nitric oxide



10

15

20

i nduced nitric oxide synthase inhibitors (i NGCS

inhibitors), and the cyl co-oxygenase inhibiting
wordamites7exi de donors (CI NOD s) anal gesi cs ( SUCPCESE2004/000817

par acet anol and tramadol), cartilage sparing agents

such as di acerein, doxycyline and gl ucosam ne, and

hyal uronic 5 acids such aszﬁyalgan and synvisc. The

pharmaceuti cal product or kit of the invention my

al so be used in conbination with existing therapeutic

epts for. the.treatnment of i :
sy 480 st EB BT LBy e SO EE At e, PREN oD Lne or

i | e agents to be used include
nmugﬁg%%?o-salicylates, the 10 thiopurines, azathioprine

and 6-nmecaptorurine. The pharmaceutical product or kit

of the invention may al so. be used i%thwm tion whﬁgnwﬁh
The pheimesseaiaeal Rpeordicol the inYEHER TaY Alsa RE USHP SOMRH

or cytotoxic dr ' I£0ifend ¥ RQBM K And
OStegP%r-‘%‘IS gg?rﬁf, ° eatg%f%%’g# e’ @é@gfe?g’tqgidé%?eg and farmesyl .
imrﬁtfn%ﬁ\%[ﬁés@ﬁﬁ_a?&hb b dhs FK-386, YesmyciM) ichtlospiorine pardl azathioprine.
ant | met abol i tes such as antineopl astic agents,
especially antimtotic drugs including the vinca
al kal oj ds such_as vjnbl asti ng and, vi ncri sti ne, e .
Themﬁ@ﬁeﬁh@@mti%lawﬂwb%?m@lﬂ Widergipoq Ryr %‘?{%“rﬁt? E‘PF ﬂ@;‘?wmg
. | s0 in conbination with antiviral agents
1uu§ﬁ%ﬁe§§m€$§§cept, AZT, aciclovir and fanticlovir, and
anti sepsis 20 conpounds such as Val ant. The
phar maceuti cal product or kit of the invention may

- ThedoHow g REYednitagooistsovera employgil it theeXp@plesi-channel

bl ockers, lipid |owering agents such as fibrates,

bet a- bl ockers, Ace inhibitors, Angiotensin-2 receptor
L S O P ey
tricgtioM.52. 193 R care- T-avdtaniddd, hydvédhioridS agents such as

ant | depressants (such as sertraline),

anti - Par ki nsoni an drugs (such as deprenyl, L-dopa,

Requi p, M rapex, igﬁ%SLtors such as sel egi ne and

rasagiline, co Naphi D1t such as Tasmar, A-2

i nhi bitors, doppm n upt ake inhi bitors, NVDA 30

ant agoni st® Mot i agoni sts, Dopam ne agoni sts and

i nhi bitors of neuronal nitric oxide WO 2004/ 105798

PCT/ SE2004/ 000817 25 synthase), and anti Al zheiner's

drugsgpsuch nepezil, tacrine, propentofylline or

I=

CH,

P2X antagonist 1. (N-[2-Methyl-5-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-
ylcarbonyl)phenyl]-tricyclo[3.3.1.13’7]decane-1—acetamide, hydrochloride ) was prepared

as follows.

a) 3-(4-Methyl-3-nitrobenzoyl)-7 -(phenylmethyl)-9-oxa-3,7 -diazabicyclo[3.3.1]Jnonane
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metryfonate. The pharmaceutical product or kit of the
invention may al so be used in conbination with 5
wW@2i00aPHsi s agents such as rol oxi fene, drol oRCT/EEX804/000817
| asof oxi fene or fosomax and i munosuppressant agents
such as FK-506, rapanycin, cyclosporine, and
azat-hi oprine. The present ?éventi on wll now be
further understood by reference to the follow ng
illustrative exanples. 10 The fol |l ow ng P2X7
ant agoni sts were enployed in the exanples: 1.
N-[ 2- Met hyl - 5- (9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ca
Oxaly1 2Akike {(‘@.@};ﬂli in dichloromethane (30ml) was added dropwise over 45 minutes to
tricyclo[3.3.1. 13" 7] decane- | - acet am de, hydrochl ori de
an iﬁcc{ﬂ%&d‘vgl%tidﬁ 6D MNmeByN3-nlitro-BeiRzor2a¢id 6. eg)dmdishloromethane
- Met hyl - 5- (9-o0xa-3, 7-dj azapi cycl o[ 3. 3, 1] non- 3-
(32Gmle gewaimng B éﬂ-]mk)lez?f@M{Oafel.xi‘%%@'a?%%%%ﬂ]&’imé%‘@?%‘ﬁwe for

i d hydr ochl or.i de r :
oyt e R o ey e RPN, ) B B PHF g gnd
coolel iR 4R RieQy4eh Béf%r&dmrggoﬂ,é\n&is‘é@r 41 8BiA]38ml) then 3-

PCT/ SE2004/ 000817 26 Oxalyl chloride (9.6nl) in

(pheijyhhéthyk)ﬂqeftdqa,ﬁ aligZabivgylolfed 1 nvdant, dihydwickloride ¢16.9g) (prepared as
nutes to an ice-cooled sglution

desarindim IO AERP YRS Gl TR gy firrd for 18 hours then
dil e@"\%‘{tgﬁ’%ﬁﬁcx e 860&)6?@9 w&gﬂg& il Me%zé&nl} ghd sardfAfd sodium

a stirre room nperature for s

bicatb &M (a5 % 150RARET AGATIM EE U ilered el umicehtedbcbiol adford the
was taken into THE (320nml) and
sub-titled compound (18.5g).

m/z =382

b) 3-(3-Amino-4-methylbenzoyl)-7-(phenylmethyl)-9-oxa-3,7-

diazabicyclo[3.3.1]Jnonane

Reduced iron powder (7.9g) was added over 15 minutes to a stirred solution of the product
of step a) (18.0g) and ammonium chloride (7.5g) in ethanol/water (3:1, 320ml) at 70°C.
The reaction mixture was heated at reflux for 2 hours then filtered and concentrated in
vacuo. The residue was taken into ethyl acetate (400ml), washed with water (2x150ml)
then the organic phase dried (MgSOy) and concentrated in vacuo to afford the sub-title

compound (14.5g).
m/z =352

¢) N-[2-Methyl-5-[[7-(phenylmethyl)-9-0xa-3,7 -diazabicyclo[3.3.1]non-3-
yl]carbonyl]phenyl]-tricyclo[3.3.1.13’7]decane-1-acetamide
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.
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cooled in an ice-bath before adding
N, N- di i sopropyl et hyl am ne (38ml) then 3-

w(@ pivangd7eet hyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] nPCERE2004/000817
di hydrochl oride (16.0g) (prepared as described in WO
01/ 028992) portionw se. The reaction was stirred for
18 hours then diIuted\Mtr1%ﬁhyI acetate (600mL) and
washed with water (2x200nl) and saturated sodi um 10
bi carbonate (aq) (3x150nl) then dried (MSH),
filtered and concentrated to afford the sub-titled
conpound (18.5g). mz=382 15 b)

m/z3283- Am no- 4- met hyl benzoyl ) - 7- (phenyl net hyl ) - 9- oxa- 3, 7
- di azabi cycl o[ 3. 3. 1] nonane Reduced iron powder (7.99)
was added over 15 minutes to a stirred solution of the

@ p3 2SS0 R PPy b S VAR s i
tricy 818 (3.3.21> n}déééﬂeel-‘ﬁ@éam ﬁ?d?&ch‘i(ﬁfl&élx for 2 hours then
iltered and concentrat ed vacuo. The residue was

taken into ethyl acetate (400ml) washed with water
2x150mL) . then the organi c phase dried (MgSO4) and
4M&‘b¢k‘8 e diosans Smihwasadisd 49 p.eplation et Bereduit af step o) (13.0g) in

et APBARTSOURD 28 yos BTG P olsted by Sorign s sygended i

eth@oB(3DOMINRLH 5% palladium on carbon (1. 2§) added. The reaction mixture was
yI]carbonyI]phenyI] tricyclo[3 1. 13" 7] decane- 1- acet a

stirneil dleder? atpmsplibrésypredsereneitttydebgeh f&t?zﬁilcmfs UMiemgnol was then added
1- adamant aneageti c aci d ﬁ\nd the product of ste

undegat} YEOSPIGTE gt PFRETL iRt %eaéﬁlaﬁtéynlgff%%@arquﬁe fnd the Hirate
con%#@ra&é zhgzggv? éﬁ??stalﬂgtlgg Q%é)ﬂrggzﬁ?og Iﬁ&ﬁé{%%@oﬁ%e&gﬁjgave the

titleNolmbotad (Y.l g )5 (9 oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ca
rbonyl)phenyl]
tricyclo[3.3 13 7] decane-| - acet am de, hydrochloride

4 e 1,4-dioxane (8m) was added to a sol ution of
Wthglé}?g\“'&'@uct of step ¢) (13.0g) in ethyl acetate

(300mL). The resulting precipitate was isol ated by
filtration then suspended in ethanol (300nml) and 5%

Oy (pEONBTY, dDMSO aNBsS1, IECR9 N6 UHed), 7Id4e(1He8); 7i23( 1 I ¥H)UT.€9 (1H,
Wwas

m), 4.15 (2H, s), 3.96 (2H, d, J 14Hz), 3.35-3.23 (6H, m), 2.26 (3H, s), 2.14 (2H, s), 1.96

(3H, brs), 1.69-1.62 (12H, m).

Example 1
Pharmacological analysis to determine the effect of TNFa inhibitor / P2X; antagonist

combinations (without addition of a P2X; agonist).

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. Lipopolysacharide
(LPS) was then added to the cell suspension in tissue culture and this was incubated for 4 -

12 hours at 37 degrees centigrade. TNFo inhibitor and / or a P2X7 antagonist or vehicle
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10 stirred under 3 atnospheres pressure of hydrogen
for 36 hours. Methanol was then added under an
wa@remaptes e of nitrogen, then the catal yst renP@ESEIY4/000817

filtration and the filtrate concentrated in vacuo.
Recrystal lisation (isopropanol: methanol 25:1, 800nil)
gave the title conpound (9.28g). 15 miz 438 (M+H) + 8x
(400MHz, d6-DMSO, Me4Si, 90C) 9.06 (1H, s), 7.64 (1H

s), 7.25 (1H, m, 7.19 (1H m, 4.15 (2H, s), 3.96

H

wa (égﬁ agcie’th? ]t'é%l_ge)l]’(ssgf%gpl%gﬁgho ??@?é[l%%@cfﬁgﬂééﬁ%taﬁ% a,ve%e t4nsferred
to aRFRN 1 P&%ﬁﬁ@ﬁﬁ’é& Q%It%ﬁine AR nesliator! e iBfeSidmtsN T HefBrmation of
effect "of TNFa i nhibitor / P2X7 antagoni st

inflamnbitergtohatistofswrdshnessurad din theaell shpean®2G by gpevific FLISYS assays
Human peri pheral bl ood nonocytes were pre redP

for tl‘rﬁfecymg@mf 1.Hb28s WER amgdor oibpt mpdiatoss weding: eé,éf,[&o and
EDTA bl.ood. tube | S Sef

el R SErOeiRs MYERT oretRvPtEEE b dRtoR Riba8 BEhe Blosence of a

szé%H%Iﬁ&i B2 Rhist §lohs, orlih BRAPEMHACHETNES inHibis)alowies of fhehe
added to the cell suspension in tissue culture and
presamics ofiasoinbmatian efla P2X; decei80r aRagrmint svitht TSR0 drdybitersvere

centigrade. TNFa jnhibitor and / or.a P2X7 t, LSt .
de g o st e 06l Rors e 35 SgRe ation wer

h d . ¥ eTe ' . .
T L

medli@for SRS S8 T&Ho) GY bR kiulpla Ak diaReks By P2 XRamgbEeeTINFo Titdbitor
formation of inflammatory nediators was neasured in

combisatieis| insappepaniaeatettbattaghispedtby githernPEX, ggtaggrist grofNFo
h Ki - -
o S B s o S PR o s,
net al | oprot ei nases (MWs). The | evels of nediators
rel eased in the presence of a P2X7 receptor

Examphopni st al one, or in the presence of TNFa inhibitor
alone, or in the presence of a conbination of a P2X7
Phawpaglogicalranalysis totdetgroing fireseffock phTNGio. iphihitor / P2X,

SRS T R o A AR > | T

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. Lipopolysacharide
(LPS) was then added to the cell suspension in tissue culture and this was incubated for
4 - 12 hours at 37 degrees centigrade. Test mixtures were then added followed by the
addition of the P2X7 receptor agonist BZATP. Test mixtures can comprise of vehicle as
control, a P2X7 receptor antagonist, or a combination of a P2X7 receptor antagonist
together with TNFo inhibitor. After incubation, samples of cell supernatants were
transferred to a 96-well plate for subsequent cytokine and mediator measurements. The
formation of inflammatory mediators was measured in the cell supernatants by specific
ELISA assays for the cytokines IL-1, IL-18, TNFo. and for other mediators including
PGE2, NO and matrix metalloproteinases (MMPs). The levels of mediators released in the

presence of a P2X; receptor antagonist alone, or in the presence of a combination of a
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then conpared. Statistically significant |evels of

inhibitory activity against a single 10 nediator (IL-1
wWo@eo0INBE 72§ or on nultiple nediators by P2X7 anP@Emepios4/000817

/ TNFa inhibitor conbinations, in conparison to that

achi eved by either a P2X7 antagoni st or TNFcc

i nhi bitor alone, is an indicdfor for increased

efficacy in the treatnent of disease. Exanple 2 15

Phar macol ogi cal analysis to determ ne the effect of

A el S I e

P2Rpaeyéas Aehndif BahBilafisr0OWith TR, 8@ehiRk wWaRAhER ¥ompared.
human volunteers collected in EDTA bl ood tubes.

Stammytsmm leivslslofiirdibibyy setivigl agginatia gingle n@diator (IL-1 or

TN 6F s PO Teedhatars Oy A onpgRiel TRVE ijorseshingeiens in
> ' ' ' L.t d

cot g el 1 5PA05 iy BE S AL s

efficetyt ingh@dearmbassdf ditestalr €s were then added fol | oned by
the addition of the P2X7 receptor agoni st BzATP. Test

m xtures can conprise of vehicle as control, a P2X7
ExhSS or antagoni st, or a conbination of a P2X7
-mgg‘&orn ant agoni st 25 together with TNFa i nhi bitor.
Asfbibnd | : - s were

Bt TP R SRR RPN THRBIAR) 2246 afflobons

combithatieds i et StEGRoC0REETeH walliduked AFthii, bf
i nfl ammatory nedi ators was neasured in the cell

supernatants by specific ELISA assays for the
' I L= -1 TNFE d f t | at
s s o e R ST S80St fomat
LetiVRS) Anthgls WeYelensbe BRI SfcdS! iﬁﬁﬁ&&f b B gip%l% uL) SCW

presence of a P2X7 receptor antagoni'st al one;
(Let Aabpragsiestiatwothe deft anidhé. nAhkleswefling WiS 230R4d108XRGfter injection
PCT/ SE2004/ 000817 29 P2X7 receﬁtor antagoni st with
andmqparespARdBTsapimats witlae apparens anklpiseeling) wers ngjestbdc ®esponding

. 7 oni st _al ane and in conbination with
anll‘?ﬁhé%fﬁﬁ%ﬁg??@? Afed g}?%%r%%‘fpéd. Statistically
significant levels of inhibitory activity against a
single nmediator (IL-1 or TNF(Xx) or on nultiple
Arthmld weindutegl H204ys afteragositisdtioh byNiavenbidiit)dhjection of SCW
((é’onbi gﬁ{)l ns.in 5 conparison to that achieved by a
(109557 200 dhoating)- Amémalsiweremoniigied #nd psseened jon ardadly ddsis through

to tehdih &RHYe &leﬁls LRE: hb&ale plthe%ts %si/e%ee RSdsed on sawdust and provided with

food and water ad libitum.

In this example the P2X7 antagonist 1, was orally dosed at 30mg/kg (4 ml/kg, bid). The
compound was dosed as a suspension in 1% (w/v) methylcellulose in deionised water and
was freshly prepared on a daily basis. Dosing commenced 1 day prior to induction of
arthritis and continued through to termination on day 6 post-induction. Etanercept (0.5
mg/kg) was administered by subcutaneous injection (1 mL/kg) 1 day prior to induction of

arthritis and then on days 1, 3 and 5 post-induction.
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Exanpl e 3 Assessnent of anti-inflammatory activity of
TNFa i nhibitor / P2X7 anatagonist 10 conbinations in
WO 24045037t ococcal cell wall-induced arthriti SPCT/SE2004/000817

Streptococcal cell wall (SCW-induced arthritis was
induced in the left ankle of female Lew s rats.

Aninmal s were sensitised by BBtra-articular injection

of 5 g (in 20 L) SCW (Lee Laboratories) into the |eft
ankl e. Ankle swel ling was assessed 3 days after

Anlélenéhgr%%{e n Iﬁ’%l rgga%m%? r&u{he\?e%%eldgarlﬁ %g’gaﬁﬁ‘éﬂams %ginnday -1.

Wer & PR

Medhamerﬁl tﬁre‘éﬁdﬂ&s erdREHsYedAlsk ﬂhﬁ%{, ﬁldﬂi’é‘hté &$8ay8QUPS3 and 5. The
Arthritis was induced 21 ays after sensitisation b

filarherits wmmmhe@ m/l)xcreaqueg wieightsab tBCWkl¢ fegiongor the $6@pad of both

salin imals were ed and assessed on a
feet o@l‘? §rs éléfrrgertt Ao H\?@‘FF & SO P RE O censgifsg 6 peethe
thresfd@fiction. The rats were housed on sawdust and

provided with food and water ad libitum In this

exanpl e the P2X7 antagonist 1, was orally dosed at

30mg/ kg (4 nmL/kg, bid). The conpound was dosed as a
Effesigopemslemwelling amd r(whayliCﬁlethtc;h@élwem: odleulpted @oiapnreamder the

curviQ Al Wi e s oh e A BRCeS rarh TR Rt By ZhoeRer | Tl size
and ﬁﬁgctﬁﬁ%'tﬂéjﬁl@erﬁa AUAR ctaﬁufa‘?é'dﬂrgla&a'tapé}l( g;hs%gfoﬁned by ANOVA

post -1 nduction taner cept

follawed by Blistietds 2yt criihe WIED daidSSAB] veﬁsﬁd)rD&OI)l RegulisGye durg@yrised in
rior to induction of arthritis and then on days 1, 3

the Belpwst - i nducti on. WO 2004/ 105798 PCT/ SE2004/ 000817
30 Ankle dianeters were neasured with vernier

Ca| | | pers on Z_dal !y Jo:\n|p f r-om I‘Lﬁ\_L 1 I\Ihr\J:\:ucn r\nl
threshol ds were g 8&&1%ﬂ HAWE (é’&ﬂpdi&&% ﬁh&ﬁ%@fﬁle"&nﬂol)
days -1, 1, 3[ard Te fTTanents were apprred 1n

i ncreasi ng we ghts tmﬁm@eswﬂhhg regi on on VeeFfegyahfakbid

of both feet] The first fiTament to rjnduce a
P2Xpiantagenislal response weB.2drdiTered to |be the 28.1+10.9

threshol d. Effects on le swelling and nechanj I
%L@Mﬁ-&pﬁg under fhg-‘iégt&m

Aé& IS, @s the su f di ffergnces f 5k
PZX(’% %oﬁgaida/ -1 val u‘g?s'g h@esi ze and di re@?ﬁ%?’gf

Etadeh®pt Nt eracti on was cal cul at ed and datja anabytf$nteraction
perFormsd by ANOVA
p=0.085%**

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

*#*% an interaction score indicating a greater than additive benefit for the combination.

From the above results it can be seen that the combination of the P2X7 antagonist 1 and
Etanercept showed a positive interaction to produce a significantly greater reduction in
mechanical threshold than could be expected based on their use alone. The finding that the
two drugs have a positive effect on von Frey threshold in a combination which shows no
additional benefit on ankle swelling indicates that this combination of drugs has a profound

and unexpectedly positive effect on inflammatory joint pain.



io followed by Dunnett's test on the AUC data (SAS
version 8.01). Results are summarised in the Table
whedoamos798 r educt i on of AUC (conpared to art hriPCT/SE2004/000817

vehicle control) Ankle swelling Von Frey threshold

P2X7 antagonist 1 28.5 13.5 21.1 10.9 Etanercept

44.0 4.7* 7.4 6.8 P2X7 antHgonist 1 + 47.5 4.7*

67.4 13.7** FEtanercept Test of interaction

=0. 085*** *p<0.01, **p<0.001 vs arthritic vehicle

. **X* an _Lntear i.on_ secare indi cagin r er
L TRl progs e b Th: sl R Ruiciak o RE odostn 3
‘Coﬁrﬁtﬁri@&%ﬁad‘_}@%ﬁlt b8d §ttepfRBeE caLRANLRRIced Qﬁhmgﬁé‘fdt Ol Morgan
of the P2X7 antagoni st 1 and Etanercept showed a
DWp ddarshatel Aneditoas;t fnovive Yqulelschif deflanmiagon. f BasahtBiskhauser Verlag;
199i§reater reduction in nechanical threshold than could
e expected based on their use alone. The finding that
the two drugs have a positive effect on von Frey
threshold in a conbinati on which shows no 20
addi tional benefit on ankle swelling indicates that
this conbinati on of drugs has a profound and
unexpectedly positive effect on inflamuatory joint
pai n. WD 2004/ 105798 PCT/ SE2004/ 000817 31 1
Experi nental procedure based on that described by
Carl son RP, Jacobsen PB; "~ Conparison of adjuvant and
streptococcal cell wall-induced arthritis in the rat’
in Mrgan DW Marshall LA, editors; In Vivo Mdels of
I nfl ammati on. Basel : Birkhauser Verlag;, 1999. s WD
2004/ 105798 PCT/ SE2004/ 000817 32 CLAI M5
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1. A pharnmaceutical product conprising, in
conbi nation, a preparation of a first active
WO pgraaizesit which is a P2X7 receptor antagoni SPCREIN4/000817
P2X7 receptor antagonist is an s adamantyl derivative,
and a preparation of a second active ingredi ent which
is a tumour necrosis factor3Za (TNFa) inhibitor, for
si mul t aneous, sequential or separate use in therapy.
2. A conpositi on according to claim11 wherein the P2X7
receptor antagonist is acﬁm&f d of fornmula 10
(CH2)mAa Ara R a Ra R in mrepresents 1, 2
or 3; each Ri a independently represents a hydrogen or
hal ogen atom 15 Aa represents C(ONH or NHC(O; Ara
1. rémhasmbstl@l grasiupt KenpriRie, BeconRinatidnXa pRepaetioniof BZast active

mgie%ﬁ?? Yli-lbc%r gp&%(%ég%%gor}%gta%gw&&fg P%t %}M gnr@ggmstcl:g)an

T T OE L -

nectdskiZhdios MRTAFEHEnHibitor, fﬂs@f@ia%e&i‘d%uentlal or separate use in therapy.
O CH2) 2- 3NRSa( CH2) 1- 3. ( OHR) 1- 3NRGa('CH2) 2- 30,
NRSa( CH2) 2- 60, WD 2004/ 105798 PCT/ SE2004/ 000817 33

2. g%%e_ﬂ@zéug%%gg%@% ?d cl%ﬁ%%@r %Ql;éé%gdgcept(gr ezntagomst isa

compound of formula

(CH,)—A "—Ar

R1a R1a

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

a
Ar represents a group

R R% X Rl
or
R2 R .
X represents a bond, an oxygen atom or a group CO, (CHj)1.6, CH=, (CHj)i.¢O,
O(CHp)1.6, O(CHg)2.60, O(CHy)230(CH)1.3, CRY(OH), (CHy);30(CHy),.s,
(CH3)1.30(CH2)250, NR™®, (CHp1NR™, NR™*(CHp)s, (CHo)1sNR(CHy)y.s,
O(CH2)2.6NR™, O(CHp) sNR™(CHp)1.5, (CHy);sNR(CHy)y 50, NR(CHy)y.60,
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nis 0, 1or 2; R represents a hydrogen atomor a

Cl-C6 al kyl group; 5 one of R2a and R3a represents a
whadoagesr9s cyano, nitro, am no, hydroxyl, or a BCDHR2004/000817

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

by at | east one C3-C6 cycloal kyl, (ii) C3-C8

cycloal kyl, (iii) Cl1-Cé6 al ky-°r30xy optionally

substi t ut ed by at | east one C3-C6 cycloal kyl, and (iv)

C3-C8 cycloalkyloxy, each of these groups being

NeEREEElG %‘%g %ﬁkiﬂdﬁﬁs;ﬁ@m@ﬁ@%ﬂ?&fﬁ@
SOQNRﬁ | @ONR O3S either Rda represents a 3- to

9- menber ed saturat ed or unsaturated aliphatic
nigtlardeyclic ri ng syst em cont ai ni ng one or two

. ni tr en a 0 an oxygen atom the
rﬁB%q ?/EY rggﬂ%t@ V&@h&séﬁbgwr onal | y substituted
t t e
ond¥t K AR TR SRR AR S onb 1SR 38 6L B
sele&:tddyfroml @ Cl-Cgalloy dpsyalylybstitnttiRbd aRiéast one C3 C6 cycloalkyl,

CH2) r NR6aR7a and - CONR6aR7a, or R4a represents a 3-
(i) (G- @s %M?ék)éd (id CurGs alltyloay bpf@qzmlllly substitefed Yy nelenst one

cs RSP CREBs TR R o HESETS any

substiROFRAR or hiie FuBEnS Y818 ”hll?c?L HRGHRR bk RABL) YRPULL g %rrts a

substifuted by one or nore stituents 1 ndepende
hycB@eﬁQirﬁdlofge@mofrﬂ uorine atons, hydroxyl and Cl-C6

alkyl; 20 ris 2, 3, 4, 5 or 6; Rya represents a
elﬂﬁyar offETFSEty Fh3o fo & r@pl@eedaﬂawﬂte@ or Wasatigaied @lipldtieyieterocyclic

o B B e A S 35 o
i B P gt S 8 B

indépendently-setectedrfenin sflabnnmtems haydorgly chttoxyl Tyah6gC B4 dikyl,

t t hada wh o t NH and
Cr-Riby By akeh MR o B Tiﬁ’écfice:&\%e Hviiet

o B P L L2807 e o
or 168 Gubstiftn¥indeihidth /R RE FoRE20R 9/}(7(9,0 8H,),NR bR
-CONR6aR7a, the ring system being optionally further substituted by one or more
substituents independently selected from fluorine atoms, hydroxyl and C;-Cg alkyl;
ris1,2,3,4,50r6;

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

R6a and R721 each independently represent a hydrogen atom or a C1-Cg alkyl,

C2-Cg hydroxyalkyl or C3-Cg cycloalkyl group, or R621 and R7a together with the
nitrogen atom to which they are attached form a 3- to 8-membered saturated heterocyclic
ring;

with the provisos that,

(a) when A? represents C(O)NH 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
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34 (b) when Aa represents C(O NH and Xa represents a
group (CH2)1 6 or Q(CH2)1 6, then R4a does not

w0 egasEpt an unsubstituted im dazolyl, unsubsePCT/SEZG4/000817
nmor phol i nyl, unsubstituted piperidinyl or
unsubstituted pyrrolidinyl group, and (c) when Aa
represents NHC(O and Rda rg‘bresents an unsubsti tuted
3- to 8-nenbered s saturated aliphatic heterocyclic
ring systemcontaining one nitrogen atom then Xa is

B e o e e

42 R4y HR SspréRht 4reRisaB&NMited imidASAIPE tinktibseithdd piopetdlidyiy |
or unsubstituted 1-pyrrolidinyl group, and 10 (e)

unsuwenmeelqnpamm;gem andubgtDed pycroldinybgiosp.e And

CHZy 2. 3NH( t h 44a d t
(©) WhrebrsPios DL Qg ko ndotraeanencapaBiEE S Bembered
t
s BB SRRl ORISR R Aotr oo o
thancgmﬂugq%gf formula 3b R2b Rb. E D Rlb (I1)
wherejn represents or CH2CH2; 20 Eb t
@ @@ mire@resm@gbycm @d%remeré&@@ah@p NSHDys o SCHy,
sent -
thennﬁ{t rdoes pat repre ‘?‘}&)% %?}F‘ﬁ{SP{L?‘TdS%S{%ﬁa?W% Or ggtgbsn lgfi—pyrrohdmyl
roreprgsent s a group of formula WO 2004/ 105798
EOCT"'SE2004/ 000817 35

(e) when A? represents NHC(O) and x* represents O(CHp)2.3NH(CHy),, then R 2 does

fr

not represent an imidazolyl group;

or a pharmaceutically acceptable salt or solvate thereof.

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

compound of formula

1)
wherein Db represents CHy or CHyCHp;
Eb represents C(O)NH or NHC(O);
Rlb and R2b each independently represent a hydrogen or halogen atom, or an amino,
nitro, C1-Cg alkyl or trifluoromethyl group;

RB'b represents a group of formula
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4b 5b \ Xb-R'"" b, R Zb if Xb represents an oxygen or
sul phur atomor a group NH, SO or SO2; Yb represents
wa@eooangygesm or sul phur atom or a group NR11lb , BO/SE2004/000817
S2; Zb represents a group -OH, -SH, -CO2H, Cl1-C6
al koxy, Cl-C6 al kylthio, 5 Cl-C6-al kyl sul phi nyl,
Cl- 06_al kyl sul phonyl, - NR6bPPb, C(O) NR8bRIb,
i m dazolyl, 1-net hyI i m dazol yI -N(R10b) C(O) - C1- C6
al kyl, Ci- G5 al kyl car bonyl ox 14b 15b Cl1-Ch
al koxycar bonyl oxy, Ble OCH20COO R
OCH20C( O) OR or CI:(\)I R4b rggt.esents a C2-C6
pal kyl group; 10 RSb represents a Cl- ‘al kyl group;
X" Ripiogsefts lan oRygen d3biphiil &om dl2droam NHRISEDoESO4) oL o6
bi ndependently represent a hydrogen at® or a Cl-
Y &wgntg 2B Qisyg?ﬁltqf@ﬁhlhpyat@nb@tﬁ group iRy ,;Qo PeS@r; one

2> RO ot s DB SRl GrEe WO, oot

e seP bed. o
Cy ma%l%mw I - cggﬁgggig%h&l N§1 Rted g(glﬂg% e )fﬁ’ﬁdazolyl

-meﬁd/épedﬁtebﬂl yN(’lkpr)ﬁ@){QECg:aleB @- K}glall\llgfdcmndk)ifny\‘m;ctyh t he
i SOS tha n_Eloy eappesent.s b
Cl-ﬁré St éé’opcr@)]gﬁd B SRR "t HFHZBCOIOR
6bR7b where R6b represents a hydrogen
at o@éagiz%b tepresents either a hydrogen atomor a

R Gk 1efendd K¢hH-CY 4 tituted by at |east one
5bhylélroxyl grhoup ldgnggd%?l) when Eb represents NHC(O, Xb

rremeeemm 166 Bkrrerowp; Y 20 represents NH and R5b

R R S haRmadeutieal B9 B ccBie AN EDERIERIS FerEepit gydrogen atom,
or atcglecg 1 fro ggor 98/ db O RE69aH1AG hgggaé{% yper ei n

tagoni st Y mul a
R} Seﬂfﬁeﬂ&%yll&'ig_éﬂ&tcﬁm drf‘d:_Qp@%/aﬂ@@ 8iolp optionally substituted by at least

one substituent independently selected from hydroxyl and C1-Cg alkoxy; and

R14b, R15b and R16b each independently represent a C1-Cg alkyl group;

with the provisos that (i) when Eb represents NHC(O), Xb represents O, S or NH and Yb
represents O, then Zb represents -NRGbR7b where R6b represents a hydrogen atom and
R7b represents either a hydrogen atom or a C;-Cg alkyl group substituted by at least one
hydroxyl group, and (ii) when Eb represents NHC(O), Xb represents O, S or NH, Y
represents NH and RSb represents CHoCHp, then Zb isnot -OH or imidazolyl;

or a pharmaceutically acceptable salt or solvate thereof.

4. A composition according to claim 1 wherein the P2X7y receptor antagonist is a

compound of formula

15b
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36 R2c Ric pc. Ec Ric (N wherein Dc represents CH2

or CH2CH2; EC represents C(ONH or NHC(O); ic 2c and
w@R2M4a068P8 | ndependent |y represent hydrogen, haPGDeEZ004/000817

amno, nitro, C1-C6 alkyl 5 or trifluoronethyl, but

Ric and R2c may not both sinultaneously represent

hydrogen; Ric represents a g¥oup of fornmula 4c R 5¢

/RN X (V); Roc represents a Cl-C6 al kyl group; 10 Xc

represents an oxygen or sul phur atomor a group NR SO

or S02; R5c represents hyd ®°R5C represents

Cl-C6 al kyl or C2-C6 al kenyl, of which nay be

optionally substituted by at one substituent

sel ected from hal ogen, By— 0).

(di)-C1l-C6-al kyl am no, §¥Yc-R6G—NA2 , and is a 5- or

6- menber ed het er oar omatig r@ conprising froml to 4

het er oat ons i ndepende el ected from nitrogen,

oxygen and sul phur Het eroaromatic ring may

itself be optional titut ed by at |east one

substituent sel ected from hal ogen, hyd¥boxyl and C 1-C6

Whgfgﬁ%qﬁﬁf&gﬁﬁgg@{ﬁ%@?ﬁ%ﬁ oxygen or sul phur atomor a

. R6C represents a group - R7cZc
E~ whpedsentROCONEHr 88 BTHE(®; C2- C6 al kyl group and Zc
1d epregents
R “and R" each independently represent hydrogen, halogen, amino, nitro, C;-Cg alkyl

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

3
R represents a group of formula

X V)
R represents a C-Cg alkyl group;
X’ represents an oxygen or sulphur atom or a group NRBC, SO or SOy;
R5c represents hydrogen, or RSC represents Cy-Cg alkyl or C;y-Cg alkenyl, each of which
may be optionally substituted by at least one substituent selected from halogen, hydroxyl,

(di)-C1-Cg-alkylamino, YR

NH, , 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
optionally substituted by at least one substituent selected from halogen, hydroxyl and
C1-Cg alkyl;

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

R6C represents a group —R7CZC where R7c represents a C»-Cg alkyl group and 7’ represents
an -OH, -COH, -NR*R”, -CONR'“R™° or -N®R'*)C(0)-C1-Cg alkyl group, and,
in the case where Y° represents an oxygen or sulphur atom or a group NH, R60

additionally represents hydrogen, C;-Cg alkyl, C;-Cg alkylcarbonyl, C{-Cg



an -OH, -CO H, -NR8CR9c, -C(O NR1OcRl1lc or -N Rl2c 2 (
)C(O -C1l-C6 al kyl group, and, in the case where Yc
WO egasEpt s an oxygen or sul phur atom or a gr oR@I/BES004/000817

R6c additionally represents hydrogen, Cl-C6 al kyl,

Cl1-C6 al kyl carbonyl, Ci1-C6 WD 2004/ 105798

PCT/ SE2004/ 000817 37 al kox 3ar bon 1, -C(ONR | 4cRl5c,
-CHOC OR16c 17c y y 2 () -CH2OC(O OR or

- C(O) OCH20R18c; 8090100 Ile 12c R, R, RRand R

e 18s;, W5epr A9dr dic a
alk«%‘%‘&%@bﬂ&q R§ Igg)u%{ 5 I@ig(%g%rl{esént%g? gs‘é{n, &5-cs
-C(CYOCH: RB} CS C8 cycl oal kyl met hyl, or R13c: represents

Sca 6d.- r%{p optional |y subst i t ut ed by at | east

R oRe sPubsthue Rselaach adlependmmtlhyegrasgmtl a bysdogeb-a@sm or a C1-Cg
al koxy; and Rl4c, R15c, Rl6c, Rl7c and R18c each
alkyl ggFendent |y represent a Cl-C6 alkyl group; with the

s RP F‘%‘f{:s@ﬂtstfﬁafog‘é@e AT éﬁlo@lﬁ% 31 cyc%aﬂ(a/rlyahgf, (3% %resents

C I'S oge om or

a CplTquliglligedupt aptiedal Gl substitatadytly oy 1easone®ub&ituent selected from
pharmaceutically acceptable salt or sol vate thereof.

hydmxyhanbapés alkesy: #06or ding to claim 1 wherein the P2X7
R14 Bpt or6e oni.stdci s .a ound of for
R o) Rag Ry G0 il RS ponGRnL Srivessis B eCefik aroups 5
PiheProBaSth fane | r fkg%% “i
W“hafi’é%n e B S, X b I RN R Ry ek R i
10 other than a hydrogen atom or an unsubstituted C1-Cg alkyl group;

or a pharmaceutically acceptable salt or solvate thereof.

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

compound of formula

15

(CH, -—A —Ar

R'd D
wherein m represents 1, 2 or 3;
each Rld independently represents a hydrogen or halogen atom;
20 Ad represents C(O)NH or NHC(O);

d
Ar represents a group

R R
R ~ "N A =~ l ~ |
~ I =~ _N or x> N
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Ard represents a group R4d R4d Rd Rid R3d R4d NI IN
or \ N RRd R2d R2d WD 2004/ 105798 PCT/ SE2004/ 000817
wa00gnd¥8 (VII1) (I X) one of RRd and R 3d r epPEBRE084/000817

hal ogen, nitro, am no, hydroxyl, or a group selected
from (i) Cl-C6 al kyl optionally substituted by at

| east one hal ogen atom (ii)38&3-C8 cycloal kyl, (iii)
Cl-C6 al koxy optionally substituted by at | east one

hal ogen s atom and (iv) C3-C8 cycl oal kyl oxy, and the

ot her of R2d R 3d repres a hydroge or
hal qgen at3 ma@d repr esent s(%ghz]roup Rsd ng
onesaf/RY,,avd RN répksentsXHalbgdtl, aBLE! Smidd, BYMERF1, 061 Stopur
atomor a group >N-R8d; 10 nisOorl; R5d represents a
selacteddsorg| «M%ng?mhlsyl whtienrallyspbsisuted by ehlehstyns bblogen aoay
. t lea ong., Ssuhstituent. sel ected from hydroxyl
(ii) %F@@%?%\%%YIC%} 151(?@?)1;?9’,‘3' %H)naﬁ s@pgtué%fﬁlw at%east 01\{e halogen
tol 8@ 0¥ cHEBAIRTRRY, dr By R
ao(opti m%déﬁbst ??%?%dg%d;%at&%gggtﬁ ogi}ad gubs fet@{ﬁt%% hydrogen
or mdgentagan;f r om hydroxyl, hal ogen, Cl1-C6 al koxy, and 15
4d di)-Cl-C4 al kylamino (itself optionally substituted

R bigpigsenteagioipne hydroxyl group)), or C3-C8 cycl oal ky!
(optionally substituted by at Igf8st one substituent

sel ected from hydroxXyld i
n
X);

Xd represents an oxygen or sulphur atom or a group >N-R8d;
nisOorl;
R5d represents a C1-Cs alkyl group which may be optionally substituted by at least one
substituent selected from hydroxyl, halogen and C1-Cg alkoxy;
R6d and R7d each independently represent a hydrogen atom, C1-Cg alkyl (optionally
substituted by at least one substituent selected from hydroxyl, halogen, C1-Cg alkoxy, and
(di)-C1-Cy4 alkylamino (itself optionally substituted by at least one hydroxyl group)), or
C3-Cg cycloalkyl (optionally substituted by at least one substituent selected from hydroxyl,
halogen and C1-Cg alkoxy); and
R&1 represents a hydrogen atom or a C1-Cs alkyl group which may be optionally
substituted by at least one substituent selected from hydroxyl, halogen and C;-Cg alkoxy;
with the provisos that:
(d) whenn s 0, then A% is NHC(O), and
() whennis 1, Xd represents oxygen and Ad is C(O)NH, then R6d and R7d do not
both simultaneously represent a hydrogen atom or do not both simultaneously
represent an unsubstituted C1-Cg alkyl, or when one of R6d and R7d
represents a hydrogen atom, then the other of R6d and R7d does not represent
an unsubstituted C1-Cg alkyl; and
(f) whennis 1, Xd is oxygen, sulphur or >NH and Ad is NHC(O), then R6d and

7d .
R do not both simultaneously represent a hydrogen atom or do not both
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hal ogen and Cl-C6 al koxy); and R8d represents a

hydrogen atomor a Cl1-C5 al kyl group which may be
wopintomabs y  substituted by at | east one substPCT/EE1004/000817

sel ected from hydroxyl, hal ogen and Cl-C6 al koxy; 20

with the provisos that: (d) when nis 0, then Ad is

NHC(O), and (e) when n is 1,3%d represents oxygen and

Ad is CCONH, then R6d and R7d do not both

si mul t aneously represent a hydrogen atom or do not

bot h si u i1 ut - 6d
al kyl %%“‘&%ﬂﬁﬁ&*é PR AR oI e BB F it o or v
hydr ogeandROMepidietts b hgdogheatof, Radhaste IR R (Sltdoes not
represent an unsubstituted C1-C6 al kyl; and (f) when
n is 1, TeResert apangebstitued Gimbis dkyl>oH -EHCRROR; NHC( O) ,
t hen R6d .aglix R7d do not baqth sinultaneously represent
or&p Syerally #reepablgsalh ot ch&tﬁthf\‘@@oom 105798
PCT/ SE2004/ 000817 39 sinul taneously represent an
unsubstituted Cl1-C6 al kyl, or when one of R6d and R7d
6. réApoapesition actrding ge clafh @ Whelrdif thel PEX -piebetoOint omise ita
R7d does not represent an unsubstituted Cl-C6 al kyl
congpoundygf iy or a pharmaceutical |y acceptable salt or
solvate thereof. 5 6. A conposition according to
claim1l wherein the P2X7 receptor ant aegoni st is a
conpound of formula Xe Ze Ae Ye A/ Rle 10 (XlI)
wherein in represents 1, 2 or 3

XI)
wherein m represents 1, 2 or 3;
A® represents C(O)NH or NHC(O);
Ye represents N or CH;
x° represents a bond, CO, (CHy)1.6, O(CH2)1.6, (CH2)1.sNH(CH,)1.6, (CH3)1.60(CHz)1.6,
NH(CHa)1.6;
7° represents NR*R>;
Rle represents halogen, cyano, nitro, amino, hydroxyl, C1-Cg alkyl or C3-Cg cycloalkyl,
which alkyl or cycloalkyl group group can be optionally substituted by one or more
fluorine atoms;
R2e and R3e 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 C1-Cg alkoxy,

2e 3 . . .
orR™ and R™® 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
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Ae represents C(ONH or NHC(O; Ye represents N or
CH 1s Xe represents a bond, CO (CH2)1.6, QCH2)1 6,
W@ SHMaNas78NH( CH2) 1_6, (CH2)1_60(CH2) 1-6, NH( CHQ/SKE2004@0817
represents NR2eR3e; Rte represents hal ogen, cyano,
nitro, am no, hydroxyl, Cl1-C6 al kyl or C3-C8
cycl oal kyl, which al kyI or 49cl oal kyl group group can
be optionally substituted by one or nore 20 fluorine
atons; Rte and R 3e each independently represent a

a0 Ao 8o By iR P hichpelEoditie 6 R be Yprontlly ™"

subsuﬂusddlﬁ 1Rcbriaiore séTe¢ted frohPRBoA! IRESRE ok QDT alkoxy;
hydroxy}?kS hal oge%ﬁg?ECl C6 al koxy, )%? Rt e andtg{ g Y

or g plgemhenutinalinadchptablietsalo gesoledte thetanfwhi ch t hey are
attached forma 3- to 9- 25 nenbered saturated nono-
or bicyclic heterocyclic ring conprising from1 to 2

7. nAtcBQ%%EHtMQa%&%ﬁé 00 d13fhn ?gﬂe%&%%%@ﬂ%%étoﬂ&t% DT is;

and opti onal an®oxygen rocycid4 ¢ ring

CMhﬂIﬁ*oQPE[EQB H¥oxy B Birhing) -Qﬂlym{mﬁ%ﬁnﬁfhyﬁwﬁ groups

sel ect ed { ydroxyl, hal ogen or al koxy; or a
(trighednlAdckl ﬂd@l—l-ylnmﬂmsd)aba‘[ﬂamlﬁlt or solvate thereof. 5
7, S accor n claiml wherein the P2X7
r?e-gA :g}@_ (g llfog;(ypxiogy )argmo?prop}%]-N-(trlcy o[3.3.1.1]dec-1-ylmethyl)-
ben%arq&eoro 5-[[ 2- (2- hydr oxy- et hyl am no) - et hyl am no] - net h
-N (tricyclo [3.3.1.13"]
C{ﬁ()-?lChlof(eb'k[Bl[IZ bﬁfrbﬁynldﬁethylethyl)ammo] ropyl]-N- _
(g (3- hydroxypropyl)am nofpr opyl ]-N-(tricy
(tﬂ‘iﬂch{[é 331 i ede]eEhlﬁlwlhfb@HZy?lm)de benzami de, 10

(ﬁ:hﬁ‘iro i ng’ it f{:}‘eéiy a%%ﬁ)cj X¥ihox By EN ids 0B Y Pl eec-1.-
yln{éﬁgd Ridyy! ) - benzani de, 2-Chloro-5- [ [2-
[( -hydroxyet

hyl) am no] ethoxy]methyl] -N-(tricyclo
[BCBldto- 153[3}[3el(amt]1ylamimﬁirbpd»x)ﬁ1hepilm deicyclo[3.3.1.1>"]dec-1-

2- Chl oro-5-[ 3-[ 3- (net hyl am no) pr opoxy] propyl ]-N-(tricy
ylméﬂ’dﬂ)bel?izai?ni% 7] dec- 1-
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-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*"1dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[[2-[[2-(1-methyl-1H-imidazol-4-yl)ethylJamino]ethylJamino]-N-
(tricyclo[3.3.1.1>"]dec- 1-ylmethyl)-benzamide,
2-Chloro-5-piperazin-1-ylmethyl-N-(tricyclo[3.3.1.1]dec-1-ylmethyl)-benzamide,
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,
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15 yl met hyl ) benzam de, 2-Chloro-5-[3
- ( 3- hydr oxy- propyl am no) - propoxy] -N-(tricyclo
wQ 3003/145798' | dec-1- yl net hyl)-benzam de, PCT/SE2004/000817
2- Chl or 0- 5-[ 2- (3- hydr oxypr opyl am no) et hyl am no] - N- (tri
cyclo[3.3.1.13" 7] dec-1- yl nmet hyl)-benzam de, 20
2- Chl or 0- 5- [ 2- ( 3- hydr oxypr op¥} sul fonyl ) et hoxy] - N- (tric
ycl o[ 3.3.1.13" 7] dec-1- yl met hyl) - benzami de,
2-Chl oro-5-[2-[2-[(2-hydroxyet hyl ) am no] et hoxy] et hoxy]

2 G B e pradp by I Ao TG 1
yln&ﬂhﬁphqiyhmlﬂec@ﬁbmﬂudé\l- 25 (tricyclo[3.3.1.13" 7] dec-

yl met h %{benzam de, 2-Chl oro-5-piperazin- |
grlcﬁﬁ@lhy%/ { [( 1R)r23§1!ﬁrgxf-3 -rﬁethyltthyl] amino]propyl]-N-

(tn%yc@ﬁ%ﬁl“ﬁ% prvlgréqlﬁsé? ygi;@'yf)esﬁbemﬁégu 0[3.3.1.13' 7]d
o: 81*1%1??&*%?%9’3&%%%94 (gisyclpl3 3.1.1"Idec- 1-ylmethyl)-4-

pyridingutarbdxyhidef hyl ) - N-(tricycl o[ 3.3.1.1 ] dec- 1-
yl met hy Id benzam de, 30 .
25@11@9 B Z(%-fhﬁéqumthylé)alyi@il{brbpylmthls)(Cﬂcr[B6y]cl lidec3l-gimethyl)-

7! nmet hyl ) - benzam de, WO 2004/ 105798

g?iﬁf‘f% 0817 41 t

B.¥

S? g 19%%23‘1@&{%@%‘@%?32@K@Ei&k%%ldéﬁ&-b
yIn@4Gh)-$1pyriBine SarpoafdieR},- 2- hydr OXYy- - met hyl et hyl ]

am naoj pro trlc 0[33113]

B RAE Y K9 oxo-3 - byt driaSaimgeniphenll

th [T-N-(tricyclo

eI S 1 e A R Ul necar boxcar de,

%lﬁhﬂa&uhgalg( a%tébt%l@§M@Bpé61')ﬁ€fbf‘&]yp(5rﬁ9}fér]3%1{\l' (tri Cyc
3.1.13" 7] dec- I-yl et hyl ) - 4-pyri'di necar boxam de,

5 ChI oro 2-[3- [[(28) 2- hydroxypropyl]

a cpl (tricyclo [3.3.1.13"] dec-1- 10
8. CRT g,g Y%‘W&‘E‘SP@SL@W ééo 7, wherein the second active ingredient

isa receptor molecule capable of binding to TNFo.
9. A product according to claim 8 wherein the second active ingredient is Etanercept.

10. A product according to any one of claims 1 to 7, wherein the second active ingredient

is an anti-TNFo antibody.

11. A product according to claim 10, wherein the second active ingredient is selected from

Infliximab and Adalimumab (D2E7).

12. A kit comprising a preparation of a first active ingredient which is a P2X7 receptor
antagonist which P2X receptor antagonist is an adamantyl derivative, a preparation of a
second active ingredient which is a tumour necrosis factor o (TNFo) inhibitor, and
instructions for the simultaneous, sequential or separate administration of the preparations

to a patient in need thereof.
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15

20

25

N-[ 2- Met hyl - 5- (9- oxa- 3, 7-di azabi cycl o[ 3. 3.
1] non- 3-yl car bonyl ) phenyl]- tricyclo[3.3.1 .13"]

w( dmaama9s 1 - acet am de or a pharmaceutical |y arCEPERDI/@0817
salt or solvate of any one thereof. is 8. A product
according to any one of claims 1 to 7, wherein the
second active ingredient i 25 receptor nolecule
capabl e of binding to TNFa. 9. A product according to
claim8 wherein the second active ingredient is
Et anercept. 20 10. A product according to any one of
clains 1 to 7, wherein the second active ingredi ent

13.1 & ktthcadiimg DCRiBNDI vigyin tHP2Xy ficoptucintagmdstdi:ng t o
cl ai m 10, wherein the second active ingredient is
s%Chktred [f[zmhahydlmkweﬂlyMnahdthMthﬂiy](]@Q“E?) 25

37,C0Nprising eparation of a first active
(tr“FSf?@;B{%ér]eht ]%Tlcﬂmeéh%) b%@np eptor antagoni st which

P ehat LB I'I1V LVE, hvl)-
o7 SR o R pOBoR GBS harh o R o BHRREM IS M Aldet 8.y ety
benfz bRl necr05| s factor a (TNFa) |nh| bitor, and

i nstructions for the simul t aneous, sequentl al or

s@ & EhpradrBi(Bhydivkpi-oéthylkthybeaialaopid- 30 to a
eed ther WD. 2004/ 105798
(m%@i‘?[ ézbb&l‘%@o‘siilﬁlet )E%nza}g(u 't according to claim12

S AT (Pt
yln(dttgq)lb!@dz@mﬁ& 3. dec 1- yI met hyl ) - benzani de, 5

| oro 3-[ (3- hydr oxypropyl ) am noj prop
czth@org &[%E%@nethylymmwppyxylg@mﬂrﬁ’ &@cyelof@ .J) N3 {]dec—l-

ml - Chl aro 5-[3-[(2- hydroxy- |
)amno]propyl] N (tricyclo [3.3.1.13"]

d@‘gﬂ}%r > -{yy?wg%%%g?)ﬁ%? %xr%]—n]\g](tricyclo[&?:.1.13’7]dec-1-

ylngdtiydxpénratnidd, | - I\I-(t ricyclo[3.3.1.13 ]dec-1- to
yl met hy 02 benzam d

22 Ghlosoci-E- {BhyoX YR BIROSISRBEOLYT SFerol N4} ey -
ylmeth}[ﬁbenz%m}ge 7] dec- 1-

2-Chloro-5-[2-(3-hydroxypropylsulfonyl)ethoxy]-N-(tricyclo[3.3.1. 1>"1dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[2-[2-[(2-hydroxyethyl)amino]ethoxy]ethoxy]-N-(tricyclo[3.3.1.1>"1dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[[2-[[2-(1-methyl-1H-imidazol-4-yl)ethyl]amino]ethyl]Jamino]-N-
(tricyclo[3.3.1. 1*"]dec-1-ylmethyl)-benzamide,
2-Chloro-5-piperazin-1-ylmethyl-N-(tricyclo[3.3.1.1]dec-1-ylmethyl)-benzamide,
2-Chloro-5-(4-piperidinyloxy)-N-(tricyclo[3.3.1. 13’7] dec-1-ylmethyl)-benzamide,
2-Chloro-5-(2,5-diazabicyclo[2.2.1]hept-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,
5-Chloro-2-[3-[(3-hydroxypropyl)amino]propyl]-N-(tricyclo[3.3.1. 1*"1dec-1-
ylmethyl)-4-pyridinecarboxamide,
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yl met hyl ) benzam de,
2- Chl or 0- 5-[ 3- (3- hydr oxy- propyl am no) - propoxy] -N-(tric
W@ ei0af185738 1. 13' 7] dec- 1- yl net hyl ) - benzam de, 1BCT/SE2004/000817
2- Chl or 0- 5-[ 2- (3- hydr oxypr opyl am no) et hyl am no] - N- (tri
cyclo[3.3.1.13" 7] dec-1- yl met hyl) - benzam de,
2- Chl or 0- 5-[ 2- ( 3- hydr oxypr op$d sul fonyl ) et hoxy] - N-(tric
ycl o[ 3.3.1.13" ]dec-1- ylnethyl)-benzam de,
2-Chl oro-5-[2-[2-[(2-hydroxyet hyl ) am no] et hoxy] et hoxy]

2 GGe B Rt bt Sehue B e Rer R oyl T am
(trlté}étg(}»[@tﬁy i }"3ddcoR} imdihylg- Bi}iy@ﬂdﬁ{e@mﬁ)gxaﬁmhe 13" ]

1-yl met hyl ) - benzam
25@h1m@~ammmmmr¢pﬂl -NeftigycldiB Gt .1 °CYdecd -fiineBhyl)-2-

Elh" | met hyl') - benzami de,
”@?rﬂa a®1qe4 - pi peri di nyl oxy)-N-(tricyclo

[§-§11%P%23?Z%(g~%§a%fx§£tﬁ2b£}éﬁ l@gﬂé?w QSCyC%(T:[?) 3.1.1%"1dec-1- -ylmethyl)-

4-pitibieptarBoraniies,hyl ) - N-(tricycl o[ 3.3. 1. 1]dec- 1 -
yl met hy 192 benzam de, 37
25@’411@0 B-([2SparhydiroxypropydlaifiiolptopyN-N(tricgslof363.1.1> ] dec-1-

| met hyl ) - benzam de,
yl“{aeﬁ@ﬁ ‘%‘Péfﬂﬂm%%afﬁ?’?fﬂ %I’r oxy)r;rZprI ) ami no] propyl 1-N-(tricy

TR e i o

tricel6fH. 21l ¥ HdfAn {1(dBanBddydr oxy- | -nmethyl et hyl ]
am no] propyl]-N (tricyclo [3.3.1.13"]
deic: Bhaympesuligally Zcpntablaisple onsdbetant e, orB-treof. o- 2-
[ 3- (et hyl ami no) propyl ]-N-(tricyclo [3.3.1.13"] dec- |
-yl met hyl ) -4- pyridi necarboxam de, 5

14. 5A@i‘d 42ESYds %tg ah{ %n?éﬁélgif%se %‘t)bl lbaWhgx%l QEXAC%M'%C&% in%}(éﬂlent is

lo[3.3.1.1 det- | 4% pyri necar oxam d

a reepiEht mohaeﬂe[cﬁpz{‘t{lcﬁ ainanigyel ITNFpp ropyl ]
am no] pr opyl ]-N-(tricyclo[3.3.1.13" 7] dec- 1-
yl met hyl ) - 4- pyri di necar boxam de

15. A kit accordmg to claim 14 wherein the second active ingredient is Etanercept.

16. A kit according to any one of claims 12 to 13, wherein the second active ingredient is

an anti-TNFo antibody.

17. A kit according to claim 16, wherein the second active ingredient is selected from

Infliximab and Adalimumab (D2E7).

18. Use of a pharmaceutical product or kit according to any one of the preceding claims in

the manufacture of a medicament for the treatment of an inflammatory disorder.
19. Use according to claim 19, wherein the inflammatory disorder is rheumatoid arthritis.

20. A method of treating an inflammatory disorder which comprises simultaneously,

sequentially or separately administering:
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N-[ 2- Met hyl - 5- (9-oxa-3, 7-di azabicyclo [3.3.1

] non- 3-yl carbonyl ) phenyl] - 10 tricyclo [3.3.1.13" 7]
walewanes98 - acetami de, or a pharmaceutically arpCEPERDI/@0817

salt or solvate of any one thereof. 14. A kit

according to any one of clains 12 to 13, wherein the

second active ingredient is 44 receptor nolecul e

capabl e of binding to TNFa. 15 15. A kit according to

clai m 14 wherein the second active ingredient is

[ Al ng. o . of .cl ai
@ pAREEIRrtecth PidosESESREH Al JuBlsR Tt B poceptor
ant&ttinist Wich PIX ) l26ehitor dflagbhist A dfi ddaRGEST déiaiilve, §hdi M
16, wherein the second active ingredient is selected
(b) fa @mrapentitalki effdotive)diodel af a sevond atBRERYredib8t whizh i0h tanour
phar maceut i cal praduct or kit according to any one of
necests 1308 BdITRG R hios, 1 25 the manufacture of a
i he treatnment of an inflammtory
to%?%%ﬁggﬁeaigg&ﬁge according to claim 19, wherein the
i nflammatory disorder is rheumatoid arthritis. 20. A
net hod of treating an inflammatory di sorder which
21. cHmpathedeaccaiding toaohaion 20, whesin fhequbaninatdry disorder is rheumatoid
I%ﬁgarately adm ni stering: WO 2004/ 105798
art /1 SE2004/ 000817 44 (a) a (therapeutically
effective) dose of a first active ingredient which is
a P2X7 receptor antagoni st which P2X7 receptor
ant agoni st is an adamantyl derivative; and (b) a
(therapeutically effective) dose of a second active
i ngredient which is a tunmour necrosis factor a
(TNF(x) inhibitor, 5 to a patient in need thereof. 21.
A nmet hod according to claim20, wherein the
i nflammatory disorder is rheumatoid arthritis. 10 WO
2004/ 105798' | ONAL SEARCH REPORT
I nternattPcT/ r SE2004/ 000817
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