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SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

S D,

1. Me reflero a m! solicitud arriba mencionada de fecha 6 de
Diclembre de 2000. -

2. Anexos me permito presentar a usted:

(1) Copla Certificada, de |a solicitud de patente presentada para

(2)

(3)

el invento arriba nombrado respecto de la cual reclamo
prioridad, a saber [a soilcitud sueca nimero 9904505-6 de
9 de Diclembre de 1999, junto con su traduccién oficial
correspondiente a las legalizaclones y reivindicaclones de
dicho documento;

Copia debldamente autenticada por el Notarlo Sexto del
Circulo de Bogots, de los documentos que acreditan |2
calidad de Traductor Oficlal del sefior Gabriei Rueda Chadid
qulen elabord la traducclén de las legallzaciones vy
relvindicaciones de la solicitud sueca ndmero 9904505-6 de
9 de Diciembre de 1999;

Documento que acredita el traspaso que los autores del
invento de la referencia hacen a favor de mi representando,
de sus derechos sobre el mismo, debldamente legalizado
hasta por el Ministerio de Reiaciones Exterlores de Colombia
bajo el niimero 490022 de 12 de Diciembre de 2000;



e

(4)

(5)

(6)

Traduccién Oficial No. 8187, debidamente legalizada hasta
por el Ministerlo de Relaclones Exteriores de Colombla bajo
el nimero 494070 de 15 de Diciembre de 2000,
correspondiente a las legallzaciones de dicho documento de
traspaso;

Documento que acredita el traspaso que el autor del Invento
de la referencia hace a favor de mi representando, de sus
derechos sobre el mismo, debldamente legalizado hasta por
el Ministerio de Relaclones Exterlores de Colombia bajo el
nimero 494069 de 15 de Diciembre de 2000; y

Traducclén Oficlal No. 8183, debldamente legalizada hasta
por el Ministeric de Relaciones Exteriores de Colombla bajo
el nidmero 494069 de 15 de Diclembre de 2000,
correspondiente a las legalizaciones de dicho documento de
traspaso.

3. Ruego a usted tomar atenta nota de lo anterlor y proceder de

conformidad.

Sefior Superintendente,

JOSE ANTO
T.P. X0.
Cédigo 231
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Que por Resolucién 5996 del 29 de noviembre de 1982, le fue expedida
licencia para ejercer funciones de Traductor e Intérprete Oficial en los
idiomas INGLES-ESPANOL, ESPANOL-INGLES a GABRIEL RUEDA /-
CHADID, identificado con Ia cédula de ciudadania No. 17.124,145
expedida en Bogotd: Que dicha resolucién se encuentra vigente censdg -5 47«
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A solicitud del interesado, en Santafé de Bogotd D.C., a los 1
mes de noviembre de 1994.
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Aantra Zsneca AB C-2202-I1C0

REF: LLC-136-2000. La vpresente es Traduccién Oficlal de un

documento presentado originalmente en 1inglés. Esta

traducclén es elaborada por Gabriel Rueda Chadid
(Traductor Oficial).

PRV
Patent—-0CH Reglstreringsverket

CERTIFICACION

Se certifica gque anexo se encuentra flel copla de 1los
documentos tal y como fuercon radicados originalmente ante la
Oficina de Registros y Patentes en relacién con la sigulente

solicitud de patente.

La solicitud se presentd originalmente en inglés.
(71) Solicitante: AstraZeneca UK Ltd, London GB
(21) Namero de Solicitud de Patente. 89804505-6

(88) Fecha de presentacién: 186868-12-08

Estocolmo. 2000-11-03

Por y en representacién de la Oficina de Registros vy

patentes.

Therese Friberger (Hay firma y sello)
Derechos: 170

: TIEDA CHADID
ﬁ"’. DUCTOR OFICIAL

1 RESOLUCION 5996 DR NOV. »-8



[a suscrita Anne-Marie Bonde., Notario PGblico de la Ciudad de
Estocolmo. Suecia, certifica gue THERESE FRIBERGER autorizadc
para firmar en nombre de 1la PRV, REGISTRO NACIONAL DE LA
PROPIEDAD INDUSTRIAL DE SUECIA ha otorgado y firmado el

documento que antecede.

Derechoa: 250 Coronas
Estocolmo. 2000-11-08
Hay firsa v Sello

CONSULADO DE COLOMBIA EN ESTOCOLMO, SUECIA

Fecha: 2000~-11-08 No. 003780

Previa la confrontacién correspondiente DA FE de que la firma
gque aparece en este documento ea similar a la REGISTRADA aqui
por Anne-marie Bonde, Notario Pidblico de la Ciudad de
Eatocolmo, Suecia.

Firmado v Sellado por
MARTA SMITH RUEDA
Encargada de las Funclones Consulares

MINISTERIO DE RELACIONES EXTERIORES

No.

Fecha:

MARTA SMITH RUEDA, cuya firma aparece en el documento
desempefia las funciones indicadas.

Jefe de Legalizaciones, Santafé de Bogotd D.C.
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REIVINDICACIONES PRV 88-12-09
1. Un compuesto de la formula general
R R
JE
/'
D

donde D representa CHz o CHzCHz;

E representa C(O)NH o NHC(O);

Rl v R= representan cada uno y de manera independiente un
dtomo de hidrdgeno o hal6geno, © un grupo amino, nitro,
alqullo Ci-Ce o trifluorometilo:;

R3 representa un grupo de la formula

4 H‘
\.XIH\Y/ \Z m:

X representa un dtomo de oxigeno o azufre o un grupo NH, 60 o
S0=2: |

Y repreeenta un dtomo de oxigeno o azufre o un grupo NH, SO o
S0=z;

Z revresenta un grupo -0H, -COzH, alcoxl Ci-Ce, -NRSR7, -
C(O)NRBR® o -N(R19)C(0)-alquilo Ci-Cs;

R4 representa un grupro alguilo C2-Ca:

R® repreaenta un grupo alquilo Ci1-Ce; y

Ré, R7, R®, RP® y Ri® representan cada uno y de manera

independiente un 4tomo de hidrégeno o un grupo alguilo Ci-Cs;

3
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con la condicién de que (1) cuando E representa NHC(O), X
representa O, S o NH ¥y Y representa 0, entonces Z representa
NHz. y (i1) cuando E representa NHC(Q), X representa 0, § o
NH. Y representa NH y RS representa CHzCHz, entonces Z no es
H o -0H;

o una de sus sales o solvatoe farmacéuticamente aceptablesa.

2. Un compuesto de acuerdo con la reivindicacién 1,

donde D representa CH=.

3. Un compuesto de acuerdo con las relvindicaciones 1

o 2, donde E representa NHC(O).

4, Un compuesto de acuerdo con una de lae
reivindicaciones 1 a 3, donde R! y R2 representan cada uno y
de manera independiente un dtomo de hidrégeno, cloro o bromo

o un grupc amino, nitro, alquilo Ci-Cz o trifluorometilo.

5. Un compuento de acuerdo con una de las
reivindicaciones anteriores, donde X representa un &tomo de
oxigeno o grupo NH.

6. Un compuesto de acuerdo con una de las
reivindicaciones anteriores, donde Z representa un grupo -COH,

-CO2H, metoxl. -NRSR7, -C(O)NR®R®? o -N(R19)C(0)CHs.

7. Un compuesto de la formula (I), ¢ una de sus sales
o solvatos farmacéuticamente aceptables, de acuerdo con la

relvindicaclién 1 gque se selecciona a partir de:

CIAL
L;ﬂ:ﬂ‘::: oriow.

o DS ;usﬂcu
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hidrocloruro 2-Cloro-5-[2-(2-metoxietilamino)etilamino]-N-
(triciclo(3.3.1.18-7])dec~1-ilmetil)-benzamida,

hidrocloruro [2-[4-Cloro-3-(triciclo(3.3.1.19-7]dec-1-
ilmetil)carbnmoil-fenilamino]-etiamino]—&cido acético,
hidrocloruro 2-Cloro-5-[3-(3-hidroxi-propilamino )-propoxi]-AN-
(triciclo[3.3.1.18-7)dec-1-11lmetll)-benzamida,

acetato 2-Cloro-5-[2-(3-hidroxipropllamino)etilamino]- N
(triciclo[3.3.1.13-7]dec-1-1lmetlil)-benzamida,

acetato 6-[2-(2-Aminoetilamino)etlilamino]-2-cloro—- N
(triciclof3.3.1.18-7]dec-1-ilmetll)-benzamida,

acetato 5-{2-(2-Acetilaminoetilamino)etilamino]-2-cloro-AN-
(triciclo[3.3.1.18-7)dec-1-1lmetil)-benzamida,
[2-[4-Cloro-3-(triciclo[3.3.1.13-7)dec-1-ilmetil)carbamoll-
fenilamino]-etilaminol-dcido propionico,

acetato 2-Cloro-5-[2-(2-metilcarbamoliletilamino)etilamino]-N-
(triciclof3.3.1.13.7]dec-1-1ilmetil)-benzamida,

acetato 2-Cloro-5-[2-(2-dimetilcarbamoilletilamino)etilamino]-
N-(triciclo(3.3.1.13-T]dec-1-11lmetil}-benzamida,
2-Cloro-5-[3-(3-hidroxiproplltio)propoxi]l-N-(triciclo-
[3.3.1.18-7]dec-1-11lmetil)-benzamida,

hidrocloruro 5-[2-(2-Amincetiltlio)etoxi]-2-cloro-N-(triciclo-
3.3.1.13-71dec~1~ilmetil)-benzamida,

hidrocloruro 2-Cloro-5-({2-(3-hidroxipropilamino)etoxi]-AN-
(triciclo(3.3.1.13-7]dec-1-1lmetil)-benzamida,
2-Cloro-5-[3-(3-hidroxipropilsulfonil)propoxi]-AN-(triciclo-
[3.3.1.18.7]dec-1-11lmetil)~-benzamida,
(1)-2-Cloro-5-[3-(3-hidroxipropilsulfinil)propoxil-N-
(triciclo[3.3.1.19-7]dec~1-11lmetil)-benzamida,
2-Cloro-5-[2-(3-hidroxipropiltio)etoxil-N-(triciclo-
[3.3.1.13-7]dec~-1-11petil)-benzamida,

5
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hidrocloruro  S2-Cloro-5-[2-(2-hidroxipropilaminoc)etoxl]-N-
(triciclo[3.3.1.13-7]dec-1-i1lmetil)-benzamida,

hidrocloruro R-2-Cloro-5-[2-(2-hidroxipropilamino)etoxi]-N-
{triciclof3.3.1.19-7]dec~1-1lmetll)-~-benzamida,

hidrocloruro 5-2-Cloro-5-[2-(2-hidroxi-1-metiletilamino)-
etoxi]-N-(triciclo[3.3.1.1%8-7]dec-1-ilmetil)-benzamida,
hidrocloruro R-2-Cloro-5-{2-(2-hidroxi-i-metiletilamino)-
etoxil]-N(triclclo[3.3.1.13-7]dec-1-11metil)-benzamida,
(+)-2-Cloro-5-[2-(3-hidroxipropilsulfinil)etoxi]-N-
(triciclo[3.3.1.18-7)dec-1-1lmet1l)-benzamida,
2-Cloro-5-[2-(3-hidroxiproplileulfoniletoxl]l-N(triciclo-
r3.3.1.19-7}dec~-1-ilmetil)-benzamida,

hidrocloruro (i)-b6-[2-(2-Amincetilsulfinil)etoxi]l-2-cloro-AN-
(triciclof[3.3.1.18-7]1dec-1-1lmetil)-benzamida,
hidrocloruro 6-[2-(2-Aminoetilsulfonil)etoxi]l-2-cloro-N-
(triciclof3.3.1.18-7)dec-1-11lmetil)-benzamida,

hildrocloruro 5-[3-(2-Amincetiltio)propoxi]-2-cloro- N-
(triciclo(3.3.1.18-7]dec-1-ilmetil )~-benzamida,

hidrocloruro (1)-5-[3-(2-Aminoetilsulfinil)propoxi]l-2-cloro-
N-(tricilclol[3.3.1.18-7]dec-1-1lmetil)-benzamida, vy
hidrocloruro 5-[3-(2-Aminoetilsulfonil)propoxil-2-cloro-N-
(triciclof3.3.1.13-7]dec-1-11metil)-benzamida.

8. Un proceso para la preparaclén de un compuesto de
la formula (I) segin se definid en la reivindicacién 1 y que

comprende:

a) cuando Y representa un 4tomo de azufre o un grupo

NH., se hace reacclonar un compuesto de la formula general

jgs KUEDA CHADID
UCTOR OFICIAL
g 3996 DE NOV. 29-81

MINIBTERI0 DE JUSTICIA
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donde L repvresenta un grupo saliente (por elJemplo gtomo de
halégeno) v D, E, R, R2, X y R4 correspondenf a las
definiciones de 1la formula (I), con un compuesto de 1la

formula general
R20 —— RS — Z (IV)

donde R20 representa SH o NHz y R® y Z corresponden a las

definicliones de la formula (I), o

(b} cuando Y representa SO o SO0=, se hace reaccionar un
compueato correspondiente de la formula (I) en la cual Y
repregenta un dtomo de azufre con un agente oxidante

adecuado:

y opclonalmente después de (a) o (b) se convierte el
compueeto de la formula (I) obtenido en una de sus sales o

eolvatos farmacéuticamente aceptables.

8. Una composicién farmacéutica que comprende un
‘compuesto de la formula (I), o una de sus sales o solvatos
farmacéuticamente aceptables, segin se describié en una de
las relvindicaciones 1 a 7 en asoclo con un adyuvante,
diluvente o portador farmacéuticamente aceptable. '

7 h Z{~~"DA CT .
RApACTOR OFICIAL

RESOLUCION 5995 DE NOV. 3-8
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10. Un procesc vpara ls preparacién de una composicitn
farmacéutica segin se describié en la reivindicacién 9 y que
comprende la mezcla de un compuesto de la formula (I), o una
de sus sales o solvatos farmacéuticamente aceptables, segan
e defini6é en una de las reivindicaciones 1 a 7 con un

adyuvante, dlluyente o portador farmacéuticamente aceptable.

11. Un compuesto de la formula (I), o una de sus sales
o solvatos farmacéuticamente aceptables, segin se descrlblé

en una de las reivindicaciones 1 a 7 para uso en terapia.

12. Un compuesto de la formula (I), o una de sus Bales
o solvatos farmacéuticamente aceptables, segin se describié
en una de las reivindicaciones 1l a 7 para uso en el

tratamiento de artritis reumatoide.

13. El uso de un compuesto de la formula (I), o una de
sus sales o solvatos farmacéuticamente aceptables, segiin se
describié en una de las reilvindicaciones 1 a 7 en la

elaboracién de un medicamento para uso en terapila.

14. Un método para efectuar I1nmunosupresién gque
comprende la administracién a un paciente de una cantidad
terapéuticamente eficaz de un compuesto de 1la formula (I), o
una de sus sales o solvatos farmacéuticamente aceptables,

segin se describié en una de las reivindicaciones 1 a 7.

La anterior es Traducclén Oficlal de un documento presentado

originalmente en inglés. Esta traduccién fue realizada por

B [
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GABRIEL RUEDA CHADID (Traductor Ofi 1al). Resolucidén 5886 del

Minjusticia. por lo cual estampo mi Sello y Firmo.

Bogotd D.C., Diciembre 18, 2000.
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(71) SSkande AstraZeneca UE Ltd, London GB
.-\ Applicant (3)
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Patent application number
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The present invention relates to adamantane derivatives, a procoss for their
preparation, pharmaceutical compositions containing them, a process for preparing the
pharmaceutical compositions, and their use in therapy.

The P2X7 receptor (previously known as P2Z receptor), which Is a ligand-gated ion
channel is present on a variety of cell types, largely those known to be Involved in the
Mmmmmw&du.mmmm-ﬂw
(T sud B). Activation of the P2X;7 receptor by extracellular nncleotides, in particular
adenasine triphosphate, leads to the release of interloukin-1f (IL-1P) snd giant cell
formation (macrophages/microgiial cells), degranulation (mast cefls) and L-selectin
shodding (tymphocytes). PZX7 receptors are also located on mtigen-presenting cells
(APC), keratinocytes, salivary acinsr cells (parotid cells), hepatocytes, erythrocytes,
erythroleukasmic cells, monocytes, fibroblasts, bone marrow cells, neurones and renal
mosangial cells,

It would b desirable to make compounds offective a8 P2X7 receptor antagonists for
nse in the trestment of inflammatocy, immune or cardiovescular diseases, in the asticlogles
of which the PZX7 roceptor may play a role.

In accordance with the present invention, there is therefore provided a compound of

general formula
L d

wherein D represents CH; or CH2CH3, proferably CHy;



¥an

E reproseuts C(O)NH or, prefersbly, NHC(O);

R! and B? each independently represeat & hydrogen or halogen (e.g. fluorine, chiorine,
bromine or iodine) atom, or an amino (NH3), nitro (NO3), Cy-Cg alkyl or
trifiooromethyl group;

Rsmuutltmd'fumuh

\x’n‘ﬁfn'\z a:

X represents an oxygen or sulphur atom or a group NH, SO or SO3;

Y represents an oxygen or sulphur atom or a group NH, SO or 302;

Z reprosouts & group ~OH, -COH, C;-Cs alkoxy, -NR°R’, <C(OINR'R® or
NE'%c(0)-C1-Cg alky;

R* represents a Cz-Ce alkyl group:;

R’wﬂaC;-Culkylm and

R%,R”, R®. R? and R'® each independontly represent s bydrogon aom or & C-Cg alkyl
group;

with the provisos that (1) when E represents NHC(O), X represents O, SorNHand Y
ropresents O, then Z represents NH;, and (ii) when E represents NHC(O), X represents O,
S or NH. Y represcuts NH and R° represcats CHzCHj, then Z is not H or -OH;

or a pharmaceutically acoeptable salt or solvate thereof.

Tn the context of the present specification, unicss otherwise indicated, an alkyl
substituent or alkyl moiety in a substitngnt group may be linear or branched. In the present
inveation, an alkyl group or moisty may contain up to 6§ carbon atoms, examples of which
include methyl, othyl, propyl, isopropyl, butyl, isobutyl, t-butyl, peatyl sod hexyl.

Preferably, R! and R? cach independeatly represent a hydrogen or halogen atom, or
an amino, aitro, 'Cy-Cy alkyl or triflucromethyl groap.



More preferably, R' and R each independently represant & hydrogea, chiorine or
bromine atom, or an amino, nitro, C;-Cy alkyl or trifluoromethyl group.

Most preferably, R and R each indepeadeatly represent & hydrogen or chlorine
atom.

Preferably X represents an oxygen atom or & group NHL

Preforably Z represents a group -OH. -COqH, C)-Cg alkexy, -NR'R’,
CONR'R? or -NR'HCO)-C;-CalkyL

More profersbly, Z represents a group -OH, -CO2H, methoxy, -NR‘R".
o’ or NR'“ycio)cHs.

R* preferably represents a C;-C4 alkyl group, for exumple a linear alkyl group such
a8 (CHz) or (CHa)s.

R’ preforably roprescts a C;-Cy alkyl group, for example CHy, (CHy)z, (CHy)s.
CHzCH(CH3) or CH(CH3)CH,.
6 o7 ol Y 10
. Prefersbly R, R ,R,R" and R cach indepsndently represent s hydrogen atom or
8 C1-Cy, more preferably C)-C3, alky!, especially methyl, group.

Preferved compounds of the invention include:

2-Chiloro-3-{2-{2-methoxyethylamino)ethylamino)-N<(tricyclof3.3.1.1*"Jdec-1- .
yimethyl)-benzamide, hydrochloride, :

[2-{4-Chlero-3-(tricyclof3.3.1.1*"Jdec-1-yimethyl)carbamoyl-phenylamino}-

2-Chloro-5-{3-(3-hydroxy-propylsmino)-propoxy)-N-(tricyclo[3.3.1.17}dec-1-
yimethyl)-benzamide, hydrochloride,



2-Chloro-5-{2-(3-hydroxypropylamino)ethylamino]-N-(tricyclo[3.3.1.1 Jdec-1-
yimethyl)-benzamide, acetate,
5-{2-(2-Aminoethylamino)ethylamino}-2-chloro-N-{tricyclo[3.3.1.1*"}doc-1-
ylmethyl)-benzamide, acetate,
5-[2-(2-Acetylaminoethylamino)etirylamino)-2-chloro-N-(tricyclo{3.3.1.1*"|dec-1-
ylmethyt)-benzamide, acetate,
[2-{4-Chloro-3-{tricycio[33. 1.1} dec-1-yimethyl)carbemayl-phenylamino]-
ethylamino]-propionic scid,
2-Chloro-5-{2-(2-methylcarbamoylethylamino)ethylamino}-N-
(tricycio[3.3.1.1*"}dec-1-yimethyl)-benzamide, acstatc,
2-Chloro-5-{2-(2-dimethrylcarbamoylethylamino)ethylamino]-N-
(tricyclof3.3.1.1"]dec-1-yimethyl)-benzamide, acetate,
2-Chloro-5-{3-(3-hydroxypropylthio)propoxy]-N-{tricyclof3.3.1.1*"1dec-1-yimethyl)-
benzamide,
5-{2-(2-Aminoethylthio)ethoxy]-2-chloro-N-(tricyclo[3.3.1.1*"Jdec-1-yimethyi)-
benzamide, hydrochloride,
2-Chloro-5-{2-(3-hydroxypropylamino)ethoxy)-N-{tricyelo[3.3.1.1*"}dec-1-
yimethryT)-benzamide, hydrochloride,
2-Chloro-3-{3-(3-hydroxypropylsalfonyl)propaxy]-N-(tricyclof3.3.1.1* dec-1-
ylmethyl)-benzamido,
(4)-2-Chiloro-S-{3-(3-hydsoxypropylsulfinyl)propoxy}-N-(tricyclo{3.3.1.1*"Jdec-1-
yimethyl)-benzamide,
2-Chiloro-5-{2-(3-hydcomypropyithio)ethoxy}-N-{tricyciof3.3.1.1+"}doc-1-yimethyl)-
benzamide, y
$-2-Chioro-5-[2-(2-hydroxypropylaminojethoxy}-N-(tricyclo[3.3.1.1"1des-1-
yimethyl)-benzamide, hydrochloride,
R-2-Chioro-5-[2-(2-hydroxypropylamino)ethoxy]-N-(tricycio[3.3.1.1*"]dec-1-
$-2-Chloro-5-{2-(2-hydroxy- 1-methylethylamino)ethoxy]-V-(wricyclof3.3.1.1 Jdec-
1-ylmethyl)-beazamide, hydrochlocide,



R-2-Chioco-5-{2-(2-hydroxy-1-methylethylamino)ethoxy}-N-{tricyclo{3.3.1.1Jdec-
1-yimethyl)-benzamide, hydrochloride,
()-2-Chloro-3-{2-(3-hydroxypropylsulfinyl)ethoxy}-N<(tricyelo[3.3.1.1* Jdec-1-
yimethyl)-benzamide,
2-Chioro-5-[2-(3-hydroxypropylsulfonylethoxy]-N-(tricyclo{3.3.1.1*"Jdec-1-
yimethyl)-benzamide,
(£)-5{2-(2-Aminoethylsulfinyl)ethoxy]-2-chloro-N-{tricyclo[3.3.1.1 " Jdec-1-
5-{2-(2-Aminoethylsulforyl)ethoxy}-2-chloro-N-(tricyclo[3.3.1.1"]dec-1-yimethyl)-
benzamide, hydrochloride,
5-{3-(2-Aminoethylthio)propoxy}-2-chloro- N-{tricyclo{3.3.1.17Jdec-1-yimethyl)-
benzamide, hydrochloride,
(£)-5-[3-(2-Aminoethylsulfinyl)propoxy)-2-chloro-N-{tricyclof3.3.1.137|dec-1-
ytmethyl)-benzamide, hydrochloride, and o
5-[3-(2-Aminoethylsutfonyl)propoxy]-2-chloro-N-{tricyclo[3.3.1.1*"}dec-1-
yimethyl)-benzamide, hydrochloride.

The present invention further provides a process for the preparation of a compound
of formula (I) as defined shove which comprises:

8) when Y represents & sulphur atom or a group NH, reacting a compound of general
fornmia
R L

o
/'
(I

wherein L represents a leaving group (6.8 & halogen atom) and D, E, R, R, X and R* are
ss defined in formula (T), with a compound of general fornmia



AR—Rs—2 av)
whuﬁnkmwsﬂwmzmlksdemudeﬂudinma). or

b) when Y ropreseats SO or SO3, reacting a corresponding compound of forowmla (T) in
which Y represents a sulphur atom with a suitable oxidising agent;

and optionally after (2) or (b) converting the compomnd of formula (1) obtained to a
pharmaccutically scceptablo salt or solvats thereof. a

The processes of the invention may conveniently be carried out in a solvent,
e.§. 0 organic solvent such as dichloromethane, tetrahydrofaram, or an alcohol such &
m,W«Muamqhhmmonm'c.
preferably in the range from 0 to 150 °C. The oxidising agent used in (b) sbove may, for
example, be 3-chloroperoxybenzoic acid or potassium peroxymonosulphate, corumercially
sold under the trade mark “OXONE".

Compounds of formula (TEI) are either known in the art, e.g. from WO 99/29660 and
WO 99/29661 or may be prepared oasily using known techniques.

Compounds of formula (IV) arv either commercially available, are well known in the
fitersture or may be prepared eagily using imown techniques.

It will be spprecisted by those skilled In the art that In the processes of the presont
invention certain functional groups such as hydroxyl, carboxryl or amino gronps i the
mmpummm”muhmwm
groups. Thus, the preparation of the compounds of formula (T) may involve st a certain
stage the removal of one or mors protecting groups.



The protection and deprotection of functional groups is described in Protective
Groups in Organic Chemistry’, edited by J.W.F. McOuie, Plenum Press (1973) and
‘Protective Groups in Organic Synthesis’, 20d edition, T.W; Greens and P.G.M. Wuts,
Wiley-Interscience (1991).

The compounds of formula (T) above may be convertad to 3 pharmacentically
acceptable salt or solvate thereof, preferably an acid addition salt such as & hydrochloride,
hydrobromide, phosphate, acetate, fumarate, malests, tartrate, citrate, oxalate,
methanesulphonate of p-toluencsulphonats, o an alkali metal salt such a3 a sodium or
potassium salt.

Certain compounds of formula (I) are capable of existing in sterecisomeric forms. I
will be understood that the invention cacompasses all geometric and optical isomers of the
compouads of formuta (1) and mixtoyes thereof including racemates. Tautomers and
mwmromnmofhmhvmﬁqn.

The compounds of the presmt invention are advantageous in that they poasess
pharmacological activity and have utility as modulators of P2X7y recoptor activity.
They are therefore indicated as pharmaceuticals for use in the trestment or prevention of
hyperresponsiveness of the airwsy, chronic obstructive pulmonary discase (COPD),
bronchitis, septic shock, glomexulonephritis, irritable bowel discase, Crohn's discase,
ulcerstive colitis, atherosclerosis, growth and metastases of malignaut cells, myoblastic
osteoporosis, bura injury, ischaemic heart disease, stroks, peripheral vascular disease snd
varicoss veins.

Accordingly, the presont Invention provides a compound of formmla (I), or s
pharmeceutically acceptable sait or solvate theveof, as hereinbefare defined for use in

therapy.

po



In anotheor sspect, the ivention provides the use of 2 compound of formula (T), ora
pharmacentically scceptable salt or solvate thereof, as hereinbefore defined in the
manufacture of & medicament for use in therapy.

In the context of the present specification, the term “therapy” also includes
"prophylaxis” unless there are specific indications to the contrary. Ths terms "therapeutic”
and “therspeutically” shonld be construed accordingly.

Prophylaxis is expected to be particularly relevant to the treatment of persons who
bave suffered a previous episode of, ar are otherwise considered to be at increased risk of,
the disease or condition in question. Persons at risk of developing a particular disease or
coundition generally inchude those having a family history of tha diseass ar condition, or
those who have been identified by genetic testing or screening to be particularly snsceptible
to developing the disease or condition.

The invention farther providas a'method of effecting immuncsuppression (¢.g. in the
pulmonary discass, 8.g. COPD or bronchitis, or disesses of the central nervous syseem, o.2.
Alzheimer’s disease or stroke) which comprises administering a therapeutically effective
amount of a compound of formula (I), or a pharmacentically acceptable salt or solvawe
theroof, as hereanbefore defined to a pationt.

For the above-mentioned thorapeutic nses the dosage administered will, of course,
vary with the compound employed, the mode of administration, the treatment desired and
the discasc or condition indicated. For effecting immunosuppreasion, the daily dosage of
the compound of formula () will typically be in the range from 0.001 mg/k to 30 mg/kg.

The compounds of formuia (T) and pharmaceutically acceptabls salts and solvates
thereof may be nsed on their own but will generally be administered in the form of a



pharmacentical composition in which the formola {T) compound/salt/solvate (active
Ingredient) is in assoclation with a pharmacentically acceptable adjuvant, dilusat or carcier.
Depending on the mode of administration, the pharmaceutical composition will preferably
compyrise from Q.03 to 99 %w (per cent by weight), more prefersbly from 0,10 to 70 %w,
of active ingredient, and, from 1 to 99.95 %w, more preferably from 30 to 99.90 %w, of a
pharmaceutically acceptable adjuvant, diluent or carrier, all percentages by weight being
based on total composition.

Thus, the proscut inveotion also provides s pharmacentical composition comprising &
compound of formmlia (). or a pharmaceutically acceptable salt or solvate theroof, as
hersinbefore defined in association with a pharmacentically acceptable adjuvant, diluent or
carrier.

The invention farther provides a procesa for the preparation of a pharmacentical
composition of the invention which comprises mixing a compound of formula (I), or a
pharmaceutically acceptablo salt or solvate thereof, as hersinbefore defined with a
pharronceutically acceptable adjuvant, diluent or carrier.

The pharmaceutical composition of the invention may be administered topically (e.g-
to the lung and/or airways or to the skin) in the form of solutions, suspensions,
heptafiuorcalkane asrosols and dry powder formnlations; or systemically, ¢.g. by oral
administration in the form of tablets, capsules, syrups, powders or granules, or by
pareateral administration in the form of solutions or saspensios, or by subcatansous
administration or by rectal administration in the form of suppositories or transdermally,

The present invention will now be further explained by reference to the following
illostrative examples.
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Example 1
2-Chloro-5-{2-(2-methoxyethylamino)ethylamine}-V-(tricyclo[3.3.1.1%" 1dec-1-
yimethyl)-benzamide, kydrochloride

To a solution of 2-chloro-S-(2-chloroethylamino)-N<{tricyclo[3.3.1.1 dec-1-
yimetiryl)-benzamide (prepared according to the method of Example 63 of WO 99/29661)
(0.2 £) and diisopropylethylamine (0.27 ml) in ethancol (3 mi) was added sodium iodide
(0.08 g) and 2-methoxyethylamine (0.11 g) and reaction vessel sealed and reaction mixture
bested at 90 °C for 15 hours before concentration undar reduced pressure. Residoe was
partitionad between ethyl acatats and sodinm hydrogencarbonate solution, aquecus phase
axtracted with additional ethyl acetate and organic phases combined, dried (MgSO4) and
concentrated under reduced pressure. Residue was purified by NPHPLC (eluting with
0-25% ethmnol in dichloromethane) which gave 5-(N-(2-Methoxyethyl)-2-
sminoethryT)amino-2-chioro-N-{tricyclof3.3.1. 1 *"}dec-1-yimetiyl)-benzamide as a semi-
solid which was convexted to the hydrochloride salt by stirring with 4M HC] in dioxane
and concentrated nnder rednced preasure to leave the title compound as a white solid
(0.085 g).

MS (APCI +ve) 4200422 (M+H)*

'H NMR (CDyOD) 8 8.27 (1H, t); 7.20(1H, d); 7.73 (2H, m); 3.63 (2H, t); 346 (25, 1);
3.40 (3H, 3); 3.26 (2H, m); 3.04 (2H, d); 1.98 (3H, s); 1.77 (3H, d); 1.67 (3H, d);

1.62 (6H. s).

92



Exnmple 2
[2-{4-Chloro-3-(tricyciof3.3.1.1*")dec-1-ylmethyl)carbameyl-phenylamino}-
ethylamino}-acetic acld, lrydrochloride

8)  [2-{4-Chloro-3-(tricyclo[33.1.1*"}dec-1-yimethyl)carbamoyl-phenylamino)-
ethylanzino}-acetie acid, 1,1-dimethylethyl ester

Prepared according to the method of Example 1 using 2-chloro-5-(2-
chloroethyl)amino-N-{tricyclo[3.3.1.1>"}dec-1-yimethyl)-benzamide (prepared according to
the method of Example 63 of WO 95/29661) (0.2 g) and tersbutyl giycine (026 g) to
deliver the sub-title compound as a brown foam (0.10 g).

'H NMR (CD,yOD) § 7.1X1H, d); 6.66 (2H, m); 3.20 (2H, ¢); 3.02 (2H, 5); 2.79 (2H, 1):
1.97 (3H, 9); 1.76 (S!!. d); 1.72 (3H, d}; 1.61 (GHH, 5); 143 (9H, s).

b) [2-{4-Chloro-3-(tricycio[3.3.1.1"}dec-1-yimsthyl)carbamoyl-phenylamino]-
ethylaminol.acetic acld, hydrochloride

To [2-{4-chloro-3-(tricyclof3.3.1.137)dec-1-yimethyfcarbamoyl-phenylemino]-
ethrylamino]-acetic acid, 1,1-dimethylethyl ester (0.10 ) waa added a solution of HCl in
doxane (3 ml of 8 4M sohution) and reaction mixmre stirred at room temperature for 48
propan-2-ol/ethyl acotate/ether mixture to leave the title compound as a whits solid
(0.006 g).
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'"H NMR (CDyOD) 5 8.30 (1H, 1); 7.20(1H, d); 6.72 (2H, m); 3.94 (2H, 5); 3.47 (2H, s);
3.28 (2h, m); 3.03 (ZH, s); 1.97 (3H, s); 1.76 (3H, d); 1.68 (3H, d); 1.61 (G, ).

Example 3
2-Chloro-5-[3-(3-hydroxy-propylaming)-propoxy-N-(tricyclo[3.3.1.1"1dec-1-
yimethyl)-benxamide, hydrochloride

a)  2Chlore-5-{3-chloropropoxyV-(tricyclo[3.3.1.1>"Jdec-1-ytmethyl)-benzamide

To a solution of 2-chloro-3-hydroxy-N-(tricyclof3.3.1.137]dec-1-vimethyl)-
benzamide (preparcd acconding to the method of Example 51 of WO 99/29661) (0.48 g) in
ethanol (5 mi) was added caesium carbonate (0.977 g) and reaction mixture heated to 85 °C
for 10 minutes befare addition of 1-bromo-3-chlovopropane (0.74 mi) and heating
continued for 24 bours before being cooled to, room temperature and concentrated under
reduced pressure. Rasidue was dissolved in ethyl acotate and washed with water (x2),
KHSOy solution and brine, dried (MgSOy4), concentrated and residue purified by silica gel
chromatography (eluting with 20% cthyl acetate in isohexanes) to deliver the sub-title
compound as a pale yallow foam (0.50 g).

"H NMR (CDCl3) 8 728(2H, m); 6.91 (1H, m); 634 (1H, ©); 4.13 (28, ¢); 3.73 (2H. v);
3.58 (2H, d); 2.23 (ZH, tt); 2.10 (2K, d); 1.73 (3H, d); 1.65 (3H, d); 1.59 (GH. 9).

b) 2-Chloro-5{3-(3-hydrexy-propylamino)-propoxy}-V-(tricyclo[3.3.1.1*"Jdec-1-
To & solution of 2-chloro-5-{3-chloropropoxy}-N-(tricyclof3.3. 1.1 "Jdec-1-ylmethyl)-
benzamide (0.25 g) end diizopropylethylamine (0.54 ml) in ethasol (5 ml) was added
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sodium jodide (0.08 g) and 1-propanolamine (0.24 mi) and reaction vessel sasled and
reaction mixture heated at 120 °C for 24 bours. The reaction mixture was concentrated -~ "~
under reduced pressure. Rosidus was partitioned between othyl scetate and sodium

hydrogencarbonate solution, aqueous phase extracted with additional ethyl acetate and

orgsnic phases combined, dried (MgSOy) and concentrated under reduced pressure.
Residue wag purified by NPHPLC (eluting with 0-25% ethanol in dichloromethane) which
gave 2-chloro-5-[3-(3-hydroxy-propylamino)-propoxy)-N-(tricyclo{3.3.1.1*'Jdec-1-
ylnnhyl)-hmmidaununi—nlidwiﬂdlw-mnhhydmchhihu_hby
stirring with 4M HCl in dioxane end concentratnd mder reduced pressure to leave the title

compound as a white solid (0.036 g).

MS (APCI +ve) 435.2396; CoHyCIN;O; requires 435.2414 (M+H)"

'H NMR (CDyOD) § 8.28 (1H, t); 727 (IH, d); 6.93 (2H, m); 4.05 (2H, t); 3.62 (2H, 1);
3.15 (2H, m); 3.09 (2H. t); 2.96 (2H, m); 2.10 (2H, nt); 1.29 (3H, 5); 1.82 (2H, tr);

1.68 (3H, d); 1.59 (3H, d); 1.53 (6H, s).

Example 4 _
2-Chloro-5-{2-(3-ydroxypropyiamino)etirylansino]-N-(tricyeio{3.3.1.1Jdec-1-
yinwthyf)-benzamide, acetate

I.N/\,HWOH

To a solution of 2-chloro-$-(2-chloroethrylamino)-N-(tricyclof3.3.1.1*"}dec-1-
ylmethyl)-berzamide (prepared according to the method of Example 63 of WO 99/29661)
(0.2 g) and dilsopropylethylamine (0.5 ml) in 1-butsnol (10 mI) was added sodium jodide
(0.08 g) and 3-aminopropan-1-ol (0.12 g) and reaction vesse! scaled and reaction mixturc
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MS (APCI +ve) 405/407 (M+H-Box)*

b) S5{2-{2-Aminosthylamino)ethylamino}-2-chloro-N-{tricycio{3.3.1.1*}dec-1-
yimethyl)-benzamide, acatate

4M HCl in dioxane (2ml) was added to & solution of {2-{2-{4-chloro-3-
(tricyclo[3.3.1.17}dec-1-yimethylcarbamoy!)-phenylamino}-ethylamino]etiry] }-carbamic
acid, |,I-dimethylethyl ester (0.25g) in isopropanol (Sm!). After 15 hours reaction mixture
was concentraied and residue purified by RPHPLC (eluting with 15-95% MoCN in 0.1%
AcONH, aqueous) concentrated under reduced prossure to leave the title cotmpound as &
solid (0.035g). '

MS (APCI +ve) 405/407 (M+H)*

'H NMR (CDCly) 8 7.12 (1H, d); 7.00 (1H, d); 6.61 (1H, dd); 6.50 (1H, t); 3.28 (2H, s);
3.10 (2H, d); 3.02 (2H, s); 2.95 (4H, 2); 2.20-2.80 (SH-+water, 8); 1.99 (6H, 2); 1.68 (6H, q);
1.57 (GH, s). '

Exxwyple 6
$-{2-(2-Acstylaminoethylamine)sthylamino]-2-chloro-N-(tricyciof3.3.1.1%"Jdec-1-
yimedthyl)-henzamids, acetate

Prepared accarding to the method of Examploe 4 using 2-chloro-5-(2-
chloroethylamino)-N-{tricyclo{3.3. 1.1 }dec-1-yimethyl)-benzamids (prepared according to



the method of Bxample 83 of WO 99/29661) (0.2g) and N-{2-amino-ethyl)-acetamide
(0.16g) to deliver the title compouad as & solid (0.03g).

MS (APCY +ve) 447/449 (M+H)*

'H NMR (CDCly) § 7.15 (1H, d); 6.95 (1H, d); 6.68 (1K, s); 6.60 (1H, dd); 6.47 (1H, t)
341 (2H, q); 3.33 (2H, t); 3.15 (2H. d); 2.99 (2H, t); 2.87 (2H. 1); 2.20-2.60 (3H+waser, 5);
1.99 (3H, s); 1.98 (3H, 2); 1.95 (3H, s); 1.68 (GH, q); 1.58 (GH, s).

Example 7
[2{4-Chiore-3-(tricyciof3.3.1.1*]dec-1-yimethyl)carbamoyl-phenylamino]-
ethylamino}-propionte ncid

a) [3{4-Chloro-3-(tricycio[3.3.1.1*)dec-1-yimetiryl)carbamoy}-phenyinmino]}-
ethylamino}-proplonie acid, 1,1-dimethylotiyl ester

Prepared according to the method of Exsmmple 4 using 2-chloro-5-(2-
chloroethyl)amino-N-(tricyclof3.3.1.1**|doc-1-yimethy!)-benzamide (prepared according to
the method of Example 63 of WO 99/29661) (0.2 g) and P-alsnine 1,1-dimethylethyl ester

» (0.29 g) to deliver the sub-title compound as au ofl (0.20 g).

MS (APCI +ve) 450/492 (M+H)*

b) [2{¢-Chioro-3-(tricycia(3.3.L1*")dec-1-yimethyl)carbamoyl-phenytamine)-
ethylamino]-proplonic acld

To a solution of {2-{4-chloro-3-{tricyclof3.3.1.1*"}dec-1-yimethyl)carbsmoyl-
phenylamino]-ethylamino]-propionic acld, 1,1-dimethylothyl ester (0.20 g) in
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dichloromethane (Sml), was added trifluoroacetic acid (2 mi). After 15 hours concentrated,
then purified by RPHPLC (eluting with 15-95% MeCN in 0.1% AcONH, agueous)

MS (APCI +ve) 434/436 (M+H)"

'H NMR (CDCly/ds-DMSO/d)-TFAXCD;OD) 8 7.18 (1H, d); 6.78 (1H, d); 6.68 (1H, dd);
3.50 (2H, t); 3.25 (ZH. ©); 3.22 (2H, t); 3.10 (2H, s); 2.78 (2H, t); 2.00 (3H, s); 1.69 (6H, q):
1.59 (6H, s).

Example 8
2-Chloro-$-{2-(2-methylcarbamoyletirylamino)ethyiamine }-N-(tricyciof3.3.1.1  |dec-

g o

Prepared according to the method of Example 4 using 2-chloco-5-(2-
chlorocthylamino)-N<(tricyclo(3.3. 1.1 }dec-1-yimethyl)-benzamide (prepared according to
the method of Example 63 of WO 99/29661) (0.2g) (0.2 g) and 3-amino-N-
methylpropionamide (0.22 g) to give the titie compound (0.08g).

MS (APCT +ve) 447/449 (M+H)*

"H NMR (CDCly) 8 7.13 (1H, d); 6.90 (1H, d); 6.59 (1H, dd); 6.20-6.40 (SH+water, m);
3.40 (2H, v); 3.14 (2H, d); 3.01-3.08 (4H, m); 2.73 (2H, d); 2.52 (2H, t); 2.00(6H, s);
1.68 (GH, q); 1.58 (6H, »).
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2-Chioro-5{2-(2-dimethylcarbamoylethylnmino)ethylamino]-V-
(tricycio[3.3.1.1%}dec-1-yimethyl)-bensamids, acetate

Prepared according to the method of Example 4 using 2-chloro-5-(2-
chloroethylamino)-N-(tricycio{3.3.1.1*”Jdec-1-yimethyl)-bemzsmide (prepared acconding to
the method of Example 63 of WO 99/29661) (0.2g) (0.2 g) and 3-smino-,N-

dimethylpropionamide (0.23 g) to deliver the title compound (0.005 g).

MS (APCI +vv) 461/463 (M+H)*

'H NMR (CDCD) 87.14 (1H, d); 6.95 (1H, d); 6.63 (1H, ad); 637 (1H, £):-335 (2H, t);
3.16 (2H. d); 2.99-3.02 (TH, m); 2.94 (3H., a); 2.63 (2H. t); 2.20-2.60 (YH +watex, 5); 2.05
(3H, 8); 2.00 (3H. s); 1.69 (GHL, q); 1.98 (6H. s).

Example 10
2-Chloro-S-{3-(3-hydrexypropyithio)propexy}- N-(tricycio[3.3.1.1" Jec-1-yknethyl)-

bexzamide
NN o

To a schution of 2-chlaro-5-{3-chloropropoxy}-N-(tricyclo[3.3.1.1"}dec-1-yimethyl)-
benzamide (prepared as described in Example 3a) above) (0.06 g) and
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1,8-diszabicyclo(5.4.0)undec-7-ene (0.07 ml) in 1-butanol (5 mi) was added sodium iodide
(0.023 ) and 3-mecaptopropan-1-ol (0.04 ml) and reaction vessel sealed sand reaction
mixture heated a2 100 °C for 24 hours. The reaction mixture was diluted with ethyl acetate
and extracted twice with 2M hydrochloric acid, twice with sodium hydrogencarbonste
Residus was purified by NPHPLC (ehuting with 0-2% ethanol in dichloromethane) to leave
the title compound as a white solid (0.05g). )

Mp 112-114°C

MS (APCI +ve) 452454 (M+ED*

'H NMR (CDCY;) § 7.26-7.29 (2H, m); 6.90 (1H, dd); 636 (1H, ©); 4.09 (2H, 0;
3.76 (2H, q); 3.17 (2H, d); 2.71 (2H, ©); 2.65 (2H, 1); 2.06 (2H, quin); 2.00 (3H, 8);
1.8S (2H, quin); 1.69 (6H, q); 1.58 (6H. s).

Exmmple 11
5-{2-(2-Aminoethylthio)ethoxy}-2-chloro-N-{tricyelo[3.3.1.1% Jdec-1-ylmethyl)-

bexzamide, kydrochleride
/\/3\/\“".

2)  2-Chioro-5-{2-chloroethaxy-N-{tricycio[3.3.L.1*"}dec-1-ylmethyl)-benzamide
To a solntion of 2-chlaro-3-hydroxy-N-(tricyclof3.3.1.1*"Kdec- 1-yimetbyl)-
bonzamide (prepared according to the method of Examaple 51 of WO 99/29661) (0.30 g),
triphenylphosphine (0.25 g) and 2-chloroethanol (0.07 mil) in teershydrofuren (4 ml) was
added diethy! azodicatboxylate (0.15 mi) and the reaction mixture stirmed at room
temperatare for 18 hours before further addition of triphenyiphosphine (0.12 g) and diethyl
azodicarboxylate (0.08 mi) and resction stired for additional 4 hours before addition of



silics and reaction mixture concentrated under reduced pressure. Residue was purified by
silica gel chromatography (cluting with 20% ethyl acetate in isohoxanes) to deliver the sub-
title compound as a lightly coloured oil (0.31 g).

1H NMR (de-DMSO) 8 8.30 (1H, 1); 7.3%(1H, d); 7.03 (1H, dd); 6.96 (1H, d); 4.29 (2H, t);
4,04 (2H, v); 292 (2H, d); 1.93 (3H, 9); 1.72-1.44 (12H, m).

b)  {2-{3-{4-chloro-3-{tricyclof3.3.1.1""}dec-1-yhmsthryicarbamoy{)-phencxy)-
ethylthio)ethyl}-carbamic acld, 1,1-dimetiylethyl ester

To a solution of 2-chloro-5-{2-chloroethoxy]-N-(tricyelof3.3.1.1*"Jdec-1-ylmethyl)—
benzamide (0.1 g) end 1,8-diszablcyclo(S.4.0)undec-7-ene (0.12 mli) in isopropanol (3 ml)
was added sodium iodide (0.04 g) and (2-mercapto-othyl)-carbamic acid tert butyl ester
(0.14 ml) and reaction vessel sealed and reaction mixtnre hested at 100 °C for 24 hours.
The reaction mixture was diluted with ethyl acetate and extracted twice with 2M
{MgS0y) and concentrated under reduced pressure. Residns was purified by NPHPLC
(chuting with 0-2% ethanol in dichlocomethane) to leave the sub-title compound
contaminated with traces of (2-mevcapto-ethyl)-carbamic acid tert butyl ester (0.32 g).

MS (APCI +ve) 523/525 (M+H)*

©)  S{2(2-Amincethyithio)ethoxy}-2-chloro-N-{tricyelof3.3.1.1*"Jdec-1-yhmetiryl)-
bemmanaide, hydrochioride

4M HC! ip dioxane (2 ml) was added 10 a solution of {2-{3-{4-chloro-3-
(tricyclof3.3.1.12"jdec-1-yimethylcarbamoyl)-phenoxy]-ethyithiojethyl }-carbamic acid,
1,1-dimethylethyl ester (230 mg) in methanol (3 ml). After 15 hours concentrated, then
purified by RPHPLC (eluting with 13-50% MoCN in 0.1% AcONH, aqueous) concentrated
under redrced prossure to leave the title compound as the acetate salt. Conversion to the
hydrochloride salt by stirring with 4M HCl in dioxane and concentrated under reduced
pressure. Tritoration with diethy! ether gave the title compound as a solid (0.05S g5).



MS (APCI +ve) 4234425 (M+H)"
"H NMR (DMSO0) 58.30 (1H, t); 7.95 (3H, 5); 7.39 (1H, d); 7.02 (1H, dd); 6.94 (1H, d);
4.19 (2H, 1); 2.91-3.02 (6H, m); 2.85 (2H, ¢): 1.94 (3H, 3); 1.63 (6H, q); 152 (GH, s).

Example 12
2-Chloro-5-{2-(3-hydroxypropyiamino)ethoxy}-V-{tricycio[3.3.1.1*"Jdec-1-yimethyl)-

bexzamide, rydrochloride
~AA Ao

bo

To a solution of 2-chloro-S-{2-chloroethoxy]-N-(tricyclo[3.3.1.1*|dec- 1-yhmethyl)-
benzamide (prepared as described in Example 11a) above) (0.15 g) and
diisopropylcthylamie (0.50 ml) in 1-butanel (4 mi) was added sodium iodide (0.06 g) and
3-aminopropen-1-ol (0.09 ml) and reaction vessel scaled and reaction mixtare heated at
110 °C for 24 hours. The reaction mixtore was partitioned between cthyl acetate and
sodium hydrogencarbonate solution, dried (MgSO4) and concentrated under reduced
prossre. Residue was purified by RPHPLC (cluting with 25-95% MeCN in 0.1%
AcONH, squeous) which gave 2-chloro-5-{2-{(3-hydroxypropyl)amino]ethoxy]-N-
(tricyclo[3.3.1.1*"dec-1-yimethyl)-benzamide as the acctute salt which was converted to
the bydrochloride salt by atirring with 4M HCI i dioxane and concertrated mder reduced
prossure. Recrystallaisation from isohexane / isopropanol gave the titlo compound as a
whits solid (0.1g).

MS (APCI +ve) 4211423 (M+H)*
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'H NMR(DMSO) §8.08 (2H. s); 8.32 (LH, t); 7.43 (1H, d); 7.06 (1H, dd); 6.98 (1H, d);
4.79 (1H, ¢); 4.27 (2H, v); 349 (2H, q); 340 (2H, 5); 3.05 (2H, s); 2.93 (2H, d); 1.54
(3H, 2); 1.79 (2H, quin); 1.58 (6H, ); 1.52 (6H, 9).

Example 13
2-Chioro-S-{3-(3-hydroxypropyisulfonyl)propaxy)-N-{tricyciof3.3.1.1 1dec-1.
yimethyl)-benxamide

3-Chloroperoxybenzoic acid (0. 145, 70%) was added to a solution of 2-chloro-S-{3-
(-hydroxypropylthio)propoxy]-N-(tricyclof3.3. 1.1 Jdec-1 -yimethyl)-benzamide (prepared
as described in Example 10 sbove) (0.1g) in dichloromethane (10ml). After 1 honr
calcium hydroxide (0.1g) was added and stirring contimued for a further 30 minutes. The
reaction mixtare was dried (MgSQ,), filtered through celite and concentrated. Residue was
triturated with ethanol to leave the title compound as a whits solid (0.030g).

Mp 175-177°C

MS (APCT +ve) 484/486 (M+H)*

'H NMR (DMSO) 8 8.29 (1H, t); 7.38 (1H, d); 7.00 (1H, dd); 6.93 (1H, d); 4.68 (1H, t);
4.11 (2H, 1); 3.49 (2H, q); 3.25 (2H, 1), 3.14 (2, 1); 2.92 (2H, d); 2.12 (2H, quin); 1.94
(3H, 9); 1.85 (2H, quin); 1.63 (GH, q); 1.32 (6H, 5).

Example 14
(£)-2-Chiloro-5-[3-(3-hydroxypropylsulfinylpropoxy-N-{tricyclof3.3.L.1"|dec-1-
yimethyl)-benzamide )



23
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£

3-Chioroperoxybenzoic acid (0.065g, 70%) was added to & solution of 2-chloro-5-{3-
(3-hydroxypropylthio)propoxy]-N-(tricyclof3.3.1.1*"Jec- 1-yimethyl)-benzamide (prepared
as described in Example 10 above) (0.115) in dichioromethane (10mI). After 1S hours the
crude resction mixture was purified by NPHPLC (eluting 0-10% ethanol in
dichloromethane) to leave the title compound as a white selid (0.055g).

Mp 147-151°C

MS (APCI +ve) 468/470 (M+H)*

'H NMR (DMSO0) 8 8.29 (1H, t); 7.37 (1H, d); 7.00 (1H, od); 6.93 (\H, d); 4.63 (1H, t);
4.12 (2H, ¢); 3.50 (2H, q); 2.64-3.00 (GH, m}); 2.09 (ZH, quin); 1.94 (3H, 2); 1.80

(2H, quin); 1.62 (6H, q); 1.52 (6H, o).

Example 15
2-Chilore-5-{2-(3-ydroxyprepyithio)ethoxy}-N-(tricyclo[3.3. 1.1 Jdec-1-yimethyl)-

benxsmide
AN

Preparad according to the method of Example 10 using 2-chloro-5-(2-chioroethoxy)-
N-(tricyclof3.3.1.1*"}dec-1-ylmethyl)-benzamide (prepared as described in Exatinple 11)

2  sbove) (0.34g) and 3-mercaptopropan-1-ol (0.25ml) to give the title compound (D.4g).
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Mp 121-123 °C
MS (APCI +ve) 438/440 (M+H)*

'H NMR (DMS0) § 8.28 (1H, t); 7.37 (1H, d); 7.00 (1H, dd); 6.92 (1H, d); 4.47 (1H, t);
4.15 (2H, t); 3.45 (2H, q); 2.92 (2H, d); 2.86 (2H, 1); 2.63 (2H, 1); 1.94 (3H, 5); 1.57-1.72
(8H, m); 1.51 (6H, s).

Example 16 )
$-2-Chioro-5-[2-(2-hydroxyprepylasniuo)ethoxyWN-(tricyciof3.3.1.1**|dec-1-
yimethyl)-bensamids, kydrochioride

AT

Prepared according to the method of Example 4 using 2-chloro-5-(2-chlorosthoxy)-
N-<(tricyclof3.3.1.1¥"Jdec-1-yimothyl)-benzamide (0.17 g) (prepared as described in
Example 11a) sbove) and §-1-amino-2-propanol (0.11 mi). The reaction mixture was
and concentrated under reduced pressure. Residue was purified by RPHPLC (einting with
235-93% MoCN in 0.1% AcONH, aqueous) which gave the title compound as the acetate
salt. This was converted to the hydrochlozide salt by stimring with 4M HCl in dioxane and
conceatrated under reduced progsure. Rocrystallaigstion from isohexane / isopropancl gave
the title compound as a solid (0.05g).

MS (APCT +ve) 421/423 (M+H)*
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'H NMR (DMSO) § 8.60-9.00 (H, d); 8.32 (1H, ¥); 7.42 (1H, d); 7.05 (1H, dd); 6.98
(1H, d); 3,36 (1H, d); 4.29 (2H, t); 3.95-4.05 (1H, m); 3.35 (2H, s); 3.00-3.10 (1H, m); 2.93
(2H, d); 2.80-2.90 (1H, m); 1.94 (GH, s); 1.63 (6H, q); 1.52 (6H, s); 1.12 (3H, d).

Exaaple 17
R-2-Chioro-5-{2-(2-hydrexypropylamino)ethaxy}-N-{tricycio{3.3.1.1>Jdec-1-
ylmethy-bensamide, kydrochloride

Chiml

M

&@

Prepared according to the method of Example 4 using 2-chloro-3-(2-chloroethoxy)-
N<(tricyclo[3.3.1.13)dec-1-yimethyl)- benzamide (prepared a3 described in Exemple 11s)
above) (0.17 g) and R-1-smino-2-propanol (0.11 ml). The reaction mixture was partitioned
between othyl acetate and sodium hydrogencarbonate solution, dried (MgSOy) and
concentrated under reduced pressure, Residue was purified by RPHPLC (eluting with 25-
95% MeCN in 0.1% AcONH, aqueous) which gave the title compound s the scetate salt
This was converted to the hydrochloride salt by stirring with 4M HCI in dioxane and
concentrated under rednced pressure. Trituration with diothyl ether gave the title
compound as a solid (0.055g).

(APCT +ve) 421/423 (M+H)*

'H NMR (DMSO) § 8.60-9,00 (2H, d); 8.32 (1H, t); 7.42 (1H, d); 7.05 (1H, dd); 6.98
(1H, d); 536 (1H, d); 4.29 (2H, t); 3.95-4.05 (1H, m); 3.35 (2H, 3); 3.00-3.10 (1H, m); 2.93
(2H, d); 2.80-2.90 (1H, m); 1.94 (3H, s); 1.63 (6H, q); 1.52 (6H, s); 1.12 (3H. ).

ot
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Example 18
§-2-Chlore-5-{2-(2-hydraxy-1-methylethylamine)ethoxy]-N-(tricycio[3.3.1.1*"}dec-1-
yimethyl)-benzamide, hydrochloride

Aﬂ\r\w"“’

Prepared according to the method of Example 4 using 2-chloro-5-(2-chloroethoxy)-
N-(tricyclof3.3.1.1%}dec-1-yimethyl)-benzamide (prepared as described in Exsmpic 11s)
sbove) (0.17 g) and S-2-amino-1-propanol (0.11 mi). The reaction mixtare was partitioned
between ethy! acetats and sodium hydrogencarbooate solution, drded (MgSOy) and
concentrated under reduced pressare. Rasidue was purified by RPHPLC (eluting with 25-
95% MeCN in 0.1% AcONEH, aqueous) which gave the title corpound as the acetste salt

- This was converted to the hydrochlorids sait by stirring with 4M HCl in dioxane and

compound as a solid (0.07g).

MS (APCI +ve) 4214423 (M+FH)*

'H NMR (DMSO) 8 8.75 (2H, d); 8.32 (1H. t); 7.42 (1H, d); 7.05 (1H, ad); 6.99 (1H, d);
540 (1K, 1); 429 (2H, t); 3.63-3.69 (1H, m); 3.50-3.56 (1H, m); 3.30-3.40 (3H+water, 5);
2.93 (2H, d); 1.94 (GH, s); 1.63 (6H. q); 1.52 (6H. s); 1.22 (3H, d).
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Example 19
R-2-Chioro-5-{2-(2-hydroxy-1-methylsthylamino)ethoxy)}-N-(tricycle[3.3.1.1* }dec-1-
yhmethyl)-benzamide, hydrochloride

AJY\,P'""

Prepared according to the method of Exampie 4 using 2-chloro-S-(2-chloroethaxy)-
N-(tricyclof3.3.1.1*"Jdec-1-yimethyl)-benzamide (prepared as described in Example 11a)
above) (0.17 ) snd R-2-amino-1-propancl (0.11 ml). The reaction mixtare was partitioned
betwean ethyl acotate and sodiom hydrogencarbonate: solution, dried (MgSOyg) aud

1o concentrated nnder reduced pressuro. Residuc was purified by RPHPLC (cluting with 25-
95% MeCN in 0.1% AcONH, aqueous) which gave the title compound as the acetate salt.
This was converted to the hydrochloride salt by stirring with 4M HCl in dioxane and
concentrated onder reduced pressure. Triturstion with diethy] cther gave the title

compound as & solid (0.05g).
)
E MS (APCI +ve) 421423 (M+H)*
'H{ NMR (DMSO) 8 8.75 (2H, d); 8.32 (LH, 1) 742 (1H, d); 7.05 (1H, dd; 6.99 (1H, d;
5.40 (1H, 0); 429 (2H, 1); 3.63-3.69 (1H, m); 3.50-3.56 (1H, m); 3.30-3.40 CH+water, 5);

2.93 (2H, d); 1.94 (3H, s); 1.63 (6H, g); 1.52 (GH, s); 1.22 O, d).
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Example 20

. (£)-2-Chloro-5-{2-(3-hydroxypropylsaifinylethoxy}V-{tricyelo3.3.1.1* )dec-1-

yimethyl)-benzamide

Prepared according to the method of Exampls 14 using 2-chloro-5-[2-(3-
hydroxypropylthio)ethoxy]-N-(tricyelof3.3.1.1*"jdec-1-yimethyl)-bonzamide (prepared as
described in Bxample 15 above) (0.125) and 3-chloroperoxyborzoic acid (0.07g, 70%) to
give the title compound (0.07 g).

MS (APCI +ve) 454/456 (M+H)*

"H NMR (DMSO0) 88.31 (1H, 1); 739 (1H, d); 7.05 (1H, dd); 6.97 (1H, d); 4.64 (1H, 0);
4.30-4.50 (ZH, m); 3.55 (2H, q); 3.22-3.30 (1R, m); 3_.01-3.01(lil,m);2.83-z.93(3ﬂ.m):
2.74-2.81 (1H, m); 1.94 (3H, s); 1.80 (24, quin); 1.66 (6H. q); 1.52 (GH, 2).

Exumple 21
2-Chilore-5-{2-(3-hydroxypropylmifonyDethoxy-V-(tricyclof3.3.1.1%")dec-1-
yimethyl)-beasamide
o, 0
AN

Prepared according to the method of Example 13 using 2-chioro-5-[2-(3-
Mumﬂioh&uy}ﬂ{ﬁmbﬂ.!.l.l%l“yl}m (prepared as
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described in Example 15 shove) (0.12¢) and 3-chloroperoxybeazoic acid (0.14g, 70%),
with purification by NPHPLC (eluting 0-5% EtOH in dichloromethane) to give the title

compound (0.07 g).

MS (APCI +ve) 470472 (M+H)*

'HNMR (DMSO) §8.31 (1H, t); 7.40 (1H, d): 7.05 (1H, dd); 6.98 (1H, d); 4.70 (1H. t);
4.38 (2H, v); 3.62 (2H, 1); 3.50 (2H, q); 3.20 (2H, t); 2.92 (2H, d); 1.94 (3H, 3); 1.83
(2H, quin); 1.66 (6H, q); 1.32 (GH, ).

Example 22
(£)5-[2-(2-Aminoethylonifinyl)ethoxy]-2-chloro-N<(tricycio{3.3. 1.1 }dec-1-ytmethyl)-
benzamide, hydrochlocide

o

8)  {2{3{4-chioro-3-(tricycio[3.3.1.1""Jdec-1-ylmmetirylcarbamoyl)-phenoxy}-
etirylsulfieryljothyl}-carbamic acid, 1,1-dimethylethyl estor
3-Chloroperoxybenzoic acid (0.1g, 70%) was added to a solution of {2-{3-{4-chioro-
3-(tricyclo[3.3.1.1"}dec-1-yimethylcarbamoyl)-phenoxy}-ethylthiojethyl }-carbamic acid,
1,1-dimethyletiry] ester (prepared as deseribed in Example 11b) above) (0.2g) in
dichloromethane (10ml). After 2 hours calcium hydroxide (0.3g) was added and stirring
coutinued for 8 further 30minutes. The reaction mixture was dried (MgSOy), filterod
through celite and concentrated. Purification by NPHPLC (eluting with 0-10% ethanol in
dichloromsthane) gave the sub-title compound (0.14g).

MS (APCI +ve) 439/441 (M+H-BOC)"
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b) (£)-512-(2-Aminocethylsulfinyl)ethaxy}-2-chioro-N-(tricyciof3.3.1.1}dec-1-
yimethyl)-besxumide, hydrochioride

4M hydrochloric acid in dioxane (2m!) was added to & solation of {2-{3-[4-chloro-3-
(ericyelof3.3.1.1"]dec-1-yimethylcarbamoyl)-phenaxy}-ethylsalfinyflethyl}-carbamic acid,
1,1-dimethylethyl ester (0.14g) in methanol (10ml). After 15 hoars the reaction mixture
was concentrated and the residne recrystallised €rom isohexane / isopropanol, to leave the
dtle product (0.05g). '

MS (APCI +ve) 439/441 (M+EH)*

'H NMR (DMSO) 88.32 (TH, t); 8.06 (3H, 5); 7.40 (1H, d); 7.07 (1H, ad); 6.99 (1H, d);
4.30-4.45 (ZH, m); 3.05-3.45 (6H, m); 2.92 (2H, d); 1.94 (3H, 5); 1.85 (2H, guin); 1.63
(6H, q); 1.52 (6H, 5).

Example 23
mmmnamlwimmu%:w
beozamide, hydrochloride

NV

k/\m.

8)  {2{3{4-chloro-3{tricycio[3.3.1.1")dec-1-yhmethrylcarbamayl)-phemoxy}-

ethylsalfonyljetixyl}-carbamic acid, 1,1-dinmthylethyl ester
3-Chioroperoxybenzoic acid (0.3g, 70%) was added to a solution of {2-[3-[4-chloro-

3-(ricyclof3.3.1 1lﬁmlmmwnmmmm}mm

1,1-dimethylethyl ester (preparod as described in Example 11b) above) (0.2g) in Ny

dichloromethane (10ml). After 2 hours calcium hydroxide (0.35) was added and stirring

continued for & further 30 minates. The reaction mixture was dried (MgSO,), fltered
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through calito and concentrated. Purification by NPHPLC (eluting with 0-10% ethanol in
dichloromethane) to leave the sub-title compound (0.12g).

MS (APCI +vo) 455457 (M+H-BOC)*

)  ${3-(2-AminoethyleuifonyDethoxy]-2-chloro-N-{tricyclo(3.3.L.1% }ec-1-
yhmethyl)-henzsmids, hydrochloride

4M hydrochloric acid in dioxane (2mI) was added to a solution of {2-{3-{4-chloro-3-
(tricyelof3.3.1.17jdec-1-yimethylcarbamoyl)-pbenoxy}-ethylsulfonyljethyl|-carbamic
acid, 1,1-dimethylethyl ester (0.14g) in methanol (10mi). After 15 hours the resction
mixtare was concentrated and the residue recrystallised from isohexane / isopropanol, to
leave the title product (0.05g). '

MS (APCT +ve) 455457 (M+H)*

'H NMR (DMSO) 8 8.32 (1H, 1); B.10 (3H, s); 7.42 (1H, d); 7.10(1H, dd); 7.04 (1H, d);
4.40 (281, t); 3.80 (2H, v); 355 (2H, £); 325 2H t); 2.95 (2H, d); 1.94 L, s); 1.63 (6H, q);
1.52 (6H, s).

Example 24
5-[3-(2-Aminoetiryithio)propoxy]-2-chiore- N-{tricyelo[3.3.1.1V)dec-1-yimethyl)-
benzanside, hydrochloride

AN Ng AN
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2)  (2{3{4-chloro-3-(tricycio(3.3.1.1""}dee-1-yimethylcarbamoyl)-phenoxy)-
propyithio)ethyl}-carbamic acid, 1,1-dimethylethryl ester

Prepared according to the method of Example 11b) using 2-chloro-5(3-
chloropropoxy)-N-{tricyclof3.3.1.1%"}dec-1-ylmethyl)-benzamide (prepared as described in
BExample 3a) above) (0.47g), to leave the sub-titic compound contaminated with (2-
mercapto-ethyl)-carbamic acid tert butyl ester (1.0g).

MS (APCI +vo) 537/539 (M+H)*

b) 5-[3-(2-Amincethyithio)prepexy]-2-chloro- N-{tricycio{3.3.L1*"}dec-1-
yhuethyl)-bexzamide, hydrochloride

Prepared according to the method of Exampie 11¢) waing {2-{3-[4-chloro-3-
(tricyclo[3.3.1.1*"Jdec-1-yimethylcarbamoyl)- phenoxy}-propylthiojethyl ) -carbamic acid,
1,1-dimethylethy! ester (0.34g), to give the title compound (0.065g).

MS (APCI +ve) 437/439 (M+H)"

'H NMR (DMSO0) § 8.29 (1H, 1); 7.94 (3H, 5); 7.37 (1H, &); 7.00 (1H, d&d); 6.92 (1H, d);
4.07 (2H, 1); 2.98 (2H, t); 2.92 (2H, d); 2.71 (2H, t); 2.66 (2H, t); 1.95-2.02 (SH, m); 1.63
(GH, q); 1.52 (6H, 3).

Exsmpls 25
(£)-513-2-Amincethylsoifinyl)propoxy}-2-chloro- N-<(tricyclo[3.3.1.1|dee-1-

yimethyl)-benzamide, kydrochlorids
M N,
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Prepared according to the method of Exanmple 22 wsing {2-{3-{4-chloro-3-
(tricyclof3.3. 1.1 Jdec-1-yimethrylcarbamoyl)-phenoxy}-propylthio)ethy! }-carbamic acid,
1,1-dimethylethyl ester (prepared as described In Exarnple 242) sbove) (0.3g), to give the
title compound (0.16g).

MS (APCI +ve) 453/455 (M+H)"
'H NMR (DMSO0) 5 830 (1H, t); 8.05 (3H, »); 7.38 (1H, d); 7.01 (1H, dd); 6.93 (IH, d):
4.13 (2, v); 2.87-3.30 (8H, m); .10 (ZH, quin); 1.94 (3H, s); 1.63 (6H, q); 1.52 (6H. 5).

Example 26
543-2-Amincethylsulfonyl)propoxy}-2-chioro- N-(tricyciof3.3.1.1")dec-1-yimethyt)-
benzamide, hydrochloride

AN

7
O 0

Prepared according to the method of Example 23 using {2-{3-{4-chloro-3-
(tricyclof3.3.1.1}dec-1-yimethylcarbamoy!)-phenoxy}-propyithio]ethyl )-carbamic acid,
1,1-dimethylethyl ester (prepared as described in Example 24a) shove) (0.2g), 1o give the
title compound (0.07g).

MS (APCI +veo) 4695471 (M+H)"

"H NMR (DMS0) 88.30 (1H, ©); 8.12 (3H, 5); 7.39 (1H, d); 7.02 (11, dd); 6.94 (1H, d);
4.15 (2H, 1); 3.20-3.60 (GH+water, m); 2.92 (2H, d); 2.12 (2H, quin); 1.94 (3H, 5); 1.63
(6H, q); 1.53 (GH, »).



Phermacological Analysls

Certain compounds such as benzoylbenzoyl adencsine riphosphate (bbATP) are
known to be agonists of the P2X7 receptor, effecting the formatidn of pores in the plasma
membrane (Drug Development Research (1996), 37(3), p.126). Consequently, when the
receptor is activated osing bbATP in the presence of cthidlum bromide (a fluorescent DNA
probe), an increase in the finorescence of intracellular DNA-bound ethidium bromide is
observed. The increase in fluorescence can be used as a measure of P2X7 receptor
activation and therefors to quantify the effect of 2 compound on the P2X7 receptor.

In this manner, each of the titls compounds of Examples 1 to 26 waa tested for
antagonist activity at the P2X7 receptor. Thus, the test was performed in 96-well flat
bottomed microtitre planes, the wells being fitled with 250 kil of test solation comprising
200 ul of a suspeasion of THP-1 colls (2.5 x 10° cclis/ml) containing 10~M ethidium
bromide, 25 pl of & high potassium bxfFer solution containing 10" M bbATP, and 25 i of
the high potassium buffer salution containing 3 x 10°M test compound. The plate was
covered with a plastics sheet and incubated at 37 °C for one bour. The plate was then read
in & Perkin-Elmer finorescent plate reader, excitation 520 nm, emission 595 am, siit
widths; Ex 15 am, BEm 20 om. For the purposes of comparison, bbATP (a P2X7 receptor
agonist) and pyridoxal S-phosphate (a P2X receptor antagonist) were used separately in
the test es controls. From the readings obtained, a piCsq figure was calculated for each test
compound, this figure being the negative logarithm of the concentration of test compound
necessary to reduce the bbATP agonist activity by 50%. Each of the compounds of
Examples | to 26 demonstrated antagonist activity, baving a pICsp figure > 5.0.
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CLAIMS

1. A compound of general formula

R

R'

(1)
wherein D represeats CH; or CHCHg;
B rpreasnts C{O)NH or NHC(O);
R' and R? cach Independently represent » ydrogen or halogen atom, or an amino, nitro,
C;-C¢ alkyl or trifluoromethyl group;
R’mamofﬂunuh
XY "7 @y

xMumm_ﬂnwmalm..Nﬂ.SOwsoz:

Y represents an oxygen or sulphur atom or a groap NH, SO or $O5;

Z ropresents & group -OH, -COZH, C;-Cg alkoxy, -NR°R, -CONR’R? or
NR%c0)-C-Co alky;

R* reproscats a C5-Cg alicyl group;

R’ represents a C}-Cg alkyl group; and

’S, R, R®, R? and R'° each independently ropresent & hydrogen atom or a C;<Cg alkyl
group;

with the provisos that (i) when E represents NHC(O), X represents O, SorNHand Y
represents O, then Z represents NHj, and (i) when E represents NHC(O), X represcats O,
S or NH, Y represents NH end R represents CH;CHy, then Z is not H or -OH;

or & pharmaceutically acceptablo salt or solvate theveof.



s

2. A compound according to claim 1, wherein D represents CHj.
3. A compound according to claim 1 or claim 2, wherein E represents NHC(O).
4. Amdmﬁghmymdchhllbs.whuﬁnklndkzeﬂ

independently represent & hydrogen, chioring or bromine atom, or an amino, aitro,
C1-C3 uikyl or trifluoromethyl group.

5. Auwmdnghﬂymdﬁewmdiudﬁm.whdnx@n

oxygen atom or a group NH.

6. A compound according to any one of the preceding claims, wherein Z represents a
group -OH, -COzH, methoxy, -NR°R’, -CIONR'R’ or -NR!SC(0)CHS.

7. A compound of formmla (I), or a pharmaceuticaily acceptable salt or solvate thereof,
according to claim 1 which is selected from: )
2-Chloro-5-{2-(2-methoxysthylamino)ethylamino }-N-(tricyclo{3.3.1.1>"Jdec-1-

yimethyl)-benzamide, hydrochloride,
[2-{4-Chloro-3-(tricyclof3.3.1.17}dec-1-ylmethyl)carbamoyl-pheaylamino]-
2-Chloro-3-{3-(3-hydroxy-propylamino)-prapoxy-N-(tricyclo[3.3.1.1}dec-1-
ylmethyl)-benzamide, hydrochiocide,
2-Chloro-5-{2-(3-hydroxypropylamino)etirylamino]-N-(tricyclof3.3.1.1*"}dec-1-
yimethyl)-benzamide, acetats,
5{2-(2-Aminoethylamino)ethylamino}-2-chloro-N-{tricyclof3.3.1. 1 ) dec-1-
ytmethyl)-benzamide, acetate,
5-[2-(2-Acetylaminoethylamino)ethylamino]-2-chloro-N-(tricyclo{3.3.1.1*"}dac-1-
yimethyl)-benzamide, acetate,

{2-[4-Chloro-3-(tricyciof3.3.1.1%")dec- 1 -yimethyl)carbamoyl-phenylamino)-
ethylamino}-propionic acid,
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2-Chloro-5-[2-(2-methylcarbamoylethylamino)ethylamino]-N-
(tricyclo[3.3.1.1*")dec-1-yimethyl)-benzamide, acetate,
2-Chloro-5-{2-(2-dimethylcarbamoylethylamino)ethylamino]-N-
(tricyclof3.3.1.1")dec-1-yimethyl)-benzamide, acetate,
2-Chloro-5-{3-(3-hydroxypropyMhio)propoxy}-N-(tricyclof3.3. 1.1 Jdec-1-yimethyl)-
benzamide,
5-[2-(2-Aminosthylthin)ethoxy]-2-chloro-N-(tricyclo3.3.1.1” Mdec-1-yimethyl)-
benzamids, hydrochloride,
2-Chiloro-5-{2-(3-hydroxypropylamino)ethoxy]-N-(trieyclo[3.3.1. l"']dee—l-m
yimethyl)-benzamide, hydrochloride,
2-Chloro-5-{3-(3-hydraxypropylsulfonyl)propoxy]-V-(tricyclof3.3.1.1"]dec-1-
yimethyl)-benzamide,
(£)-2-Chloro-5-{3-(3-rydroxypropylsulfinyl)propoxy]-V-(tricycio[3.3.1.1  dec-1-
ylmethyi)-benzamide,
2-Chloro-5-[2-(3-hydroxypropylthio)ethoxy]-N-(tricyclo[3.3. 1.1 jdec- 1-yimethyl)-
benzamide, _
$-2-Chiloro-5-{2-(2-hydroxypropylamino)ethoxy]-N<tricyclof3.3.1.1*")dec-1-
yimethyl)-benzamide, hydrochloride,
R-2-Chloro-5-[2-(2-hydroxypropylamino)ethoxy]-N-{tricyclof3.3. 1.1 )dec-1-
yimethyl)-beazamide, hydrochloride,
§-2-Chloro-5-2-(2 hydruxy-1-methylethylaminc)ethoxy]-V-{tricyciof3.3.1.1"}dsc-
1-yimethyl)-benzamide, hydrochlorids,
R-2-Chiloco-5-{2-(2-iydroxy-1-methylethylamino)ethoxy]-N-(tricyclof3.3.1.1 Jdec-
1-yimethyl)-benzamide, hydrochlorids,
()-2-Chiloro-S-{2-(3-hydroxypropylsulfinyl)ethoxy-V-(tricyclo[3.3. 1.1 Jdec-1-
yimethyl)-benzamide,
2-Chloro-$-[2-(3-hydroxypropylsulfonyDethoxy-V-(tricyclo{3.3.1.1*"}dec-1-
yimethyl)-benzamide,
(£)-5-{2-Q-AminocthylsulfinyDethoxy}-2-chloro-N-(tricyclof3.3. 1.1 )dec-1-
yimethyl)-benzamide, hydrochloride,



5-[2-(2-Aminocthylsulfonylethoxy}-2-chloro-N-(tricyciof3.3.1.1 "} dec-1-yimethyl)-
benzamide, hydrochloride,

5-13-(2-Aminoethylthio)propaxy]-2-chloro- N-(tricyclo[3.3.1.1*"]dec- 1-yimethyl)-
benzamide, hydrochloride,

(#)-5-{3-(2-Aminoethylsulfinyl)propoxy}-2-chloro-N-{tricyclo[3.3.1.1 jdec-1 -
yimethy!)-berzamide, hydrochloride, and

5-{3-(2-Aminoethyisalfonyl)propaxy]-2-chloro-N-{tricyclof3.3.1.1"}dec-1-
yimethy!)-benramide, hydrochloride.

8. A process for the preparation of a compound of formula (1) as defined In claim 1
s) when Y represents a sulphur atom or a group NH, reacting a compound of peneral
formula
A\ L
~E

R'
()

wherein L represeats a loaving group (e.g. a halogen stom) and D, B, R, R%, X snd B* are
& defined in formmla (T), with a compound of general formala

wherein R” represcnts SH or NH; and R’ and Z are as defined in formula (7). or

b) when Y represents SO or $03, reacting a corresponding compound of formals (T) in
which Y represents a sulplr atom with a saltshle oxidising ageat;

I20
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and optionaily after () or {b) convexting the compound of formnia (T) obtained to a
pharmaceutically acceptable salt or solvate thereof.

9. A phanmsccutical composition comprising a compound of fornmla (), or a
pharmaceutically acceptable salt or solvate thereof, a2 claimed in any one of claims 1 o 7
in szsocistion with a pharmaceutically acceptable adjuvant, dilusat or currier.

10. A process for the preparation of a pharmaceutical composition as claimed In claim 9
which comprises mixing a compound of formuls (¥), or & pharmacestically acceptable salt
or solvate thereof, as defined in any one of claims | to 7 with a pharmaceutically
acceptable adjuvant, diluent or carrier.

11. A compound of formula (1), or s pharmaceutically acceptable salt or solvate thereof,
as claimed in any one of cleims 1 0 7 for use i theeapy. )

2. A compound of forzmla (I, or & phermacentically scosptable salt or solvate theseof,
as claimed in any ons of clalms 1 u7fqtuuﬂ|emdrhmﬁdlnhﬂﬂs.

13. Use of a compound of formmla (1), or a phanmaceatically acceptable salt or solvate
thereof, as cleimed in any one of claims 1 1o 7 in the manufacture of a medicament for wse

in therapy.

14. A method of effecting immunosuppression which comprises administering o a
paticat a therapentically effective amoant of a compound of formaia (T), or s
pharmaceutically acceptable salt or solvate thereof, as claimed in any one of cleims 1 to 7.
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ABSTRACT
NOVEL COMPOUNDS
The invention provides adementsne derivatives, a process for their prepamtion,

pharmeceutical compositions contsining them, a process for preparing the pharmacentical
compositions, and their use in therapy.

12l
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TRADUCCION OFICIAL NO. 8183

De un documento escrito en inglés.

Legalizaciones de un traspaso de patente a AstraZeneca AB eecrito
simultsneamente en inglés y en espafiol, firmado ilegiblements por Michae! Paul
Mortimore con la siguiente legalizacion notarial: Suscrito y confirnado por Michael
Paul Mortimore este dia diez de noviembre de dos mil ante mf.

Firmado: Christine Ann Chater Notario Piblico.

Sello de cauchio: Christine Ann Chater — Notario Publico — Swindon Wiitshire —
Inglaterma

Sello en relieve estampado scbre ldmina de papel color vino tinto: Christine Ann
Chater — Notario Pdblico

Expediente A2282-1-CO

A TODOS LOS QUE LLEGUEN LOS PRESENTES YO CHRISTINE ANN
CHATER DOMICILIADA EN Swindon Inglaterra, Notario Pablico debidamente
admitido y juramentado POR EL PRESENTE CERTIFICO la autenticidad de le
firma MICHAEL PAUL MORTIMORE al pié del documento adjunio al presents,



dicha firna fue suscrita hoy en mi presencia por MICHAEL PAUL MORTIMORE,
qulen se identific ante mi mediante presentacién del pasaporte britdnico nimero
033750747 y estaba nombrado y descrito en él.

EN FE Y TESTIMONIO DE ELLO, yo e Notario mencionado he suscrito mi
nombre y he puesto y estampado el selio de mi despacho en Vertex
Pharmaceuticals, 88 Mitton Park Abingdon, Oxfordshire Inglaterra, este dia diez
de noviembre de dos mil.

Fimmado: Christine Ann Chater
Christine Ann Chater Notario Publico.

Sello de caucho: Christine Ann Chater — Notario Publico - Swindon Wiltshire ~
inglaterra

Selio en refleve estampado sobre idmina de papet color vino tinto: Christine Ann
Chater — Notario Piblico

======
REINO UNIDO DE LA GRAN BRETANA E IRLANDA DEL NORTE

No. D 644388

Fecha: noviembre 13 de 2000

Este documento tiene la firma/selio de C.A Chater

Actuando en su condicién de Notarlo Pidblico.

Firmado: Alan Beckwith

"y
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Firmado por A. Beckwith nb

Por el Secretario de Estado Principal de Su Magestad para Asuntos Extranjeros y
de la Comunidad.

Selio impreso: Ministerio de Relaciones Exteriores y de ia Comunidad - Londres -
con el eacudo inglés en el centro.

Sello en relive: Ministerio de Relaciones Exteriores y de la Comunided - 3 -

SEEEES

Es traduccion fiel y completas, de la cual queda copia en el archivo de esta Oficina
de traducciones para su confrontacién, a la cual me remito.

El documento fué legalizado en el Ministerio de Relaciones Exteriores bajo el No.
490021 de Diciembre 12 de 2000.

Derechos de traduccién: $20.000.00 ] %
- IN_e_,:M
Bogots, .D.C. 13 de diciembre de 2000 ol ey
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Jib
T ALL TOWHOM THESE PRESENTS shall come | CHRISTINE ANN CHATER of
Swindon England Notary Public duly admitied and sworn DO HEREBY CERTIFY the
genuiness of the signature MICHAEL PAUL MORTIMORE at the foot of the document
hereunto annexed such signature having been this day subscribed in my presence by
MICHAEL PAUL MORTIMORE who identified himself to me by production of British
Passport number 033750547 and was therein named and described
IN FAITH AND TESTIMONY whereof | the said Notary have subscribed my name and
set and affixed my seal of office at Venex Pharmaceuticals 88 Milton Park Abingdon

Oxfordshire England this Tenth day of November Two Thousand

Christine Ann Chater

Notary Public
Christine Ann Chater
Notary Public
Swindon Wiltshire
England

Rcy <ox9m
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UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

No. D644388

Date 13 November, 2000

This document bears
the signature / scal of C A Chater

Acting in the capacity of Notary Public

For Her Majesty’s Principal Secretary of State
For Foreign and Commomvealth Affairs



ASSIGNMENT
‘The undersigned,

Lilian Alcaraz a French citizen, Mark Furber, Timothy
Luker, Philip Thomne all British citizens

domiciled in

AstraZeneca R&D Charnwaood, Bakewcll Road,
Loughborough, Leics. LE11 SRH, United Kingdom
and [« P 2

Michacl Mortimore a British citizen £V W
Domiciled in

Vertex Pharmaceuticals Ltd., 88 Milton Park Abingdon,
Oxfordshire OX 14 4RY, United Kingdom

hereby state under oath to be the sole and true inventor
of
NOVEL COMPOUNDS

We state as well that we assign, without reservations or
limitation, in favor of

AstraZeneca AB

a corporation organized and existing under the laws of
Sweden

domiciled in

S-151 85 Sadertillje, Sweden

all rights inherent to said invention, and that the above
mentioned corporation hereby is enabled to apply, in its
name, for the commesponding patent in the Republic of
Colombia.

Lilian Alcaraz

Timothy Luker

Philip Thome

3292 | CO g
TRASPASO \ ' 2
Oy

Lilian Alcaraz un ciudadano Francés, Mark Furber, Ti-
mothy Luker, Philip Thorne todos ciudadanos Britinicos

sbajo firmado

domiciliado en
AstraZeneca E&D Charnwood, Bekewsll Road,
Loughborough, Lefcs. LEll 5RH, Reino Unido

y
Michael Paul Mortimore un ciudadano Britéinico

Domiciliado en
Vertex Pharmaceuticals Ltd., 88 Milton Park Abingdon,
Oxfordshire OX14 4RY, Reino Unido

decleramosbajo juramento ser  Unicogy verda-

derog inventores  de.
COMPUESTOS NOVEDOBOS

Declaramos  8simismo que cedemos y
transferimos sin reserva ni limitacion, a faverde la
sociedad

AstraZeneca AB

organizada y exisiente de conformidad con Ia leves de
Suecia

domiciliada ca
8-151 85 88dertilje, Suecia

Todos los derechos inherentes a dicha invencion y que la
citada sociedad queda facultada pam solicitar en su
nombre la patente correspondiente en la Repiblica de
Colombia.

Christine Ann Chater
Notary Public
Swindon Wiltshire
England



CERTIFICADO NOTARIAL (INDIVIDU )

A los dias del mes de
19 ,compareci  personalmente ante mi,
Notario Publico,
aquien doy fé de conocer y me consta que

I persoma descrita y firmante
del documento que precede, declarado ante mi que
otorga ¢l mismo para los fincs y propésitos que
en &l se expresan.

NOTARY PUBLIC {Notario Piblico)

CERTIFICADO NOTARIAL (INDIVIDUO)

A los dias del mes de
19 ,compareci personalmenie ante mi,
Notario Publico,

aguien  doy fé de conocer y me consia que

la persona  descrita  y firmante
del documento que precede, declarado ante mf que
otorga ¢l mismo para los fines y propésitos que
en &l se expresan.

.
L) ]

NOTARIAL CERTIFICATE (INDIVIDUAL)

On this day of
19 personally appeared before me, a Notary Public,

to me known and lmown to me to be the person

described in and who executed the foregoing document,

and duly acknowledged to me that
executed the same for the uses and purposes .

therein expressed.

NOTARIAL CERTIFICATE (INDIVIDUAL)

On this day of
19 personally appeared before me, a Notary Public,

to me known and known to me to be the person

described in and who executed the foregoing document,

and duly acknowledged to me that
executed the same for the uses and purposes

therein expressed,



st
SAT2-1¢cO

129

TRADUCCION OFICIAL NO. 8187

De un documento eacrito en inglés.

Legalizaciones de un tmspaso de petente a AstraZeneca AB escrilo
simulténeaments en inglés y en espaiiol, firmado ilegiblemente por Lillan Alcaraz,
Timothy Luker, Philip Thome y Mark Furber. Firmado Hegiblemente por Notario
Piblico de (jlegible)

Sello en relieve astampado sobre iémina de papel color vino tinto: Keneth Peter
Byass - Notario Pablico

Expedients # A 2282-1-CO.
z=sz==
REINO UNIDO DE LA GRAN BRETANA E IRLANDA DEL NORTE
No. D 647588
Fecha: noviembre 29 de 2000
Este documento tiene la firma/selio de Kennsth Peter Byass
Actuando en su condicién de Notarlo Pablico.

Firma Hegible
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Por el Secretario de Estado Principal de Su Magestad para Asuntos Extranieros y
de ia Comunidad.

Sello impreso: Ministerio de Relaciones Exteriores y de la Comunidad - Londres -
con el escudo inglés en el centro.

Firmado por B.J, Clark

Setlo en relieve: Ministerio de Relfaciones Exteriores y de la Comunidad - 2 — con
el escudo inglés en el centro.

Estmduwénﬁelycompleh.dalaaialquedaeopiaenelard\wodommdna
de traducciones para su confrontacién, a la cual me remito.

El documento fué legalizado en el Ministerio de Relaciones Exteriores bajo el No.

480022 de Diciembre 12 de 2000.
Derechos de traduccion: $12.000.00 o =] .
Bogots, .D.C. 13 de diciembre de 2000 gx?_“% ok
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ASSIGNMENT

The undersigned,

Lilian Alcaraz a French citizen, Mark Furber, Timothy
Luker, Philip Thorne all British citizens

domiciled in

AstraZeneca R&D Charnwood, Bakewell Road,
Loughborough, Leics. LE11 SRH, United Kingdom
and

Michae] Mortimore a British citizen

Domiciled in

Vertex Pharmaceuticals Ltd., 88 Milton Park Abingdon,
Oxfordshire OX14 4RY, United Kingdom

hereby state under oath to be the sole and true inventor
of
NOVEL COMPOUNDS

We state as well that we assign, withont reservations or
limitation, in favor of

AstraZeneca AB

a corporation organized and existing under the laws of
Sweden

domiciled in

S-151 85 Sodertillje, Sweden

all rights inherent to said invemtion, and that the above
mentioned corporation hereby is enabled w apply, in its
name, for the comresponding patent in the Republic of
Colombia.

' rhaseaSo \ee. .
abajo firmado ea\) 46“'

a2992-1 CO
staZenecs

Ol

Lilian Alcarax un ciudadano Francés, Mark Furbar,
Timothy Luker, Philip Thorne todos ciudadanos
Briténicos

AstraZeneca R&D Charnwood, Bakewell Road,
Loughborough, Leica. LEll 5RH, Reino Unido

y
¥Michael Mortimore un ciudadano Britinico

Domiciliado en
Vertex Pharmaceuticals Ltd., 88 Milton Park Abingdon,
Oxfordshire 0X14 4RY, Reino Unido

declramosbajo juramento ser tinicdy verda-
derw inventoms de.
COMPUESTOS NOVEDOSOS

Declaramos asimismo que cedsmos y
transfarimoe sin reserva ni limitacidn, a favor de la
sociedad
AstraZeneca AB

organizada y existente de conformidad com 1a leves de
Suecia

somiciliada en
8-151 85 S3dertdlje, Suecia

Todos los derechos inherentes a dicha invenciin y que Ia
citada sociedad queds faculteda para solicitar [T
nombre la patente correspondiente en la Repiiblica de
Colombia,

any

Michael Mortimore

Rcy S¥¢g0A
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