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WD 2004/ 074224 PCT/ SE2004/ 000227 1 Adamant ane
derivatives, processes for their preparation and
w@ba@roaeeut i cal  conposi tions containi ng t hem POTYSE2004/000227

present invention relates to adamantane derivati ves,

processes for their preparaL{on, phar maceuti ca

conpositions containing the a process for preparing

t he pharnmaceutical 5 conpositions, and their use in

t herapy. The P2X7 receptor (previously known as P2Z

r&sdaspantane, devivatives) roeeskésgantheiyatreghrativn and iphamedceutical

proagmsitions cantaiaingehamof cell types, largely those

known to be involved in the inflammatory/immune

process, specifically, macrophages, mast cells and _
The pyaspideyanéien relatey taapfppytanp derniadivies rpregesygs dorthiiy preparation,

receptor by extracel|ular,.nucleotide In particul ar .
phatg R eonpoSil sy walHca P <piraor aicgalte f aaccutical
comPGéiﬁ&ﬁs?h&'fd fhredk 1{s§irﬂh|efa§ 3) and giant cell formation

macr ophages/ m crogl | cells), degranul ation (mast

cells) and proliferation (T cells), apoptosis and

L-sel ectin shedding (Iynphocytes). P2X7 receptors are
The F2 &g fequ@ét(lér&V’é’HSIé(%PP}jé 33 Bé §%%"qu§)3 “gh%?h i§ 3(ljgopg-gated ion
keyatinocytes, saliwvary.acinar ls arotid. i .
cnarfi, BaraS BB efRiro 3k o e lihed 1B ot apiclrgdn the
inflA@RAAPINEmERe PRAKEsCHRBOANS nflctbhidke st BAXind BafRb&ftes

antagoni sts for use in the treatnmenf of inflammtory,
(T andrBpn A ctivatiar afitby BEX pteaeptor beagmsellular mbndeotides, i pytiedar

of ., which the P2X7 receptor may play ole, 20 In
ade%%ﬁa%ehwatlﬁaéﬁ% ﬂpsf-‘rré@ém Oﬁlﬂ%éﬁ‘eklaﬂ% @rdPhagdgiant cell

forni%%é?%%@pﬂ{%?nl%ﬁﬁlaﬁ%ﬁg? H%qargjlatigno(n{%{ @elﬁ'a.rﬁisproﬁ@rﬁ%n

(T cells), apoptosis and L-selectin shedding (lymphocytes). P2X5 receptors are also
located on antigen-presenting cells (APC), keratinocytes, salivary acinar cells (parotid

cells), hepatocytes and mesangial cells.
It would be desirable to make compounds effective as P2X receptor antagonists for use in
the treatment of inflammatory, immune or cardiovascular diseases, in the aetiologies of

which the P2X, receptor may play a role.

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

formula

R ‘ )
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OR2 RL RL RL (I) WD 2004/074224 PCT/ SE2004/ 000227 2
wherein mrepresents 1, 2 or 3, preferably 1 or 2;
weawh/0RR24 ndependent |y represents a hydrogen oPCT8EIQE000227

(e.g. fluorine, chlorine, bromne or iodine) atom
preferably a hydrogen atom, one of R2 and R3

represents hal ogen, nitro, am no, hydroxyl, or a group

5 selected from (i) Cl1-C6 al kyl optionally substituted

by at |east one hal ogen atom (ii) C3-C8 cycl oal kyl,

y&mkhnhkqﬁ&mﬁ@1abk98ypgﬁﬁmgyakk2 substituted by at | east

.one halo atom and (1v - cl oal kyl and
each{fh endﬁpﬁ@‘?endw Tepresanth mdrwnég@ﬁlogela{m dhegan félxonne bromine
g@@ qen at n1 n represents 0, 1 or 2; and 10 R4 and R5

or iodinghItPTy @@ﬁ@l FAg5R8Y8Kt a hydrogen atomor a
0 I e | east
%&%&8&%&@8&?%@% oL SR AR PER e
seledteld foiim ali KO allof optigaizdly malestitited by hiyleast caphablen staint
or solvate thereof. In the context of the present

(i) Ggplegpdlasdiesilo filh) %f%@kwmwelbf subgiiptaddy at dgpshenepalogen

ato SUb $)Lt$hé&F§'—chﬁ%¥1§ﬁ¥’h g{%f)gRa de ﬁls%ﬁréjs%&ts aqlry%%ogen or
hal [ nmoi eties contalnlng up to 6 carbon atons

ao%]?#%’e nmet hyl , ethyl, n-propyl, isopropyl, n-butyl,
n repré@htstoy il orerhd but yl, n-pentyl and n-hexyl. Further,

4 It _should be appreciated that if R4 a

R andp? @é@ﬂﬂée@n@t eRICRGL Gy SRS Bl98t 91t et @ﬁ%ﬁrw@@maﬂy
subsgﬁl eﬁlpby qt% eds g%e‘apgxyﬁ?ﬂun& Bleud rﬁ%ﬁ%}é(?%ﬁé}ﬁ%&%' a!f’ﬁ)‘i[yl- n%%lkoxy,

OXy su

ora rﬁfa&é%ﬁn@@l@y §QehtABleGak %Pﬁbl@ét@fﬁe%f‘:h is adjacent to
e nitrogen atom One R2 and R3 represents a
hal ogen (e.g. fluorine, chI orine, brom ne or iodine),

t - yd I
In the Ircg;qﬁ%(d] 9f§£é_[31@ge(né |smﬁca§p@][1g):l(%/§5 p@%&gq;%{d?ga?eds g.ll'l Sﬁcy‘fa Qubstituent

or alkyl moiety in a substituent group may be linear or branched. Examples of alkyl
groups/moieties containing up to 6 carbon atoms include methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl and n-hexyl. Further, it should be
appreciated that if R* and/or R’ represents a C;-Cg alkyl group substituted by at least one

substituent being a hydroxyl or C;-Cg alkoxy group, the hydroxyl or alkoxy substituent

will not be attached to the carbon atom which is adjacent to the nitrogen atom..

One of R and R’ represents a halogen (e.g. fluorine, chlorine, bromine or iodine), nitro,
amino (-NH,), hydroxyl, or a group selected from (i) C;-Cq alkyl, preferably C;-Cy4
alkyl, optionally substituted by at least one (e.g. one, two, three or four) halogen atom(s) as
defined above, (ii) C3-Cg cycloalkyl (e.g. cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl), (iii) C;-Cg¢ alkoxy, preferably C,-C, alkoxy, optionally substituted by at least
one (e.g. one, two, three or four) halogen atom(s) as defined above, and (iv)

C;-Cy cycloalkyloxy (e.g. cyclopropyloxy, cyclobutyloxy, cyclopentyloxy or
cyclohexyloxy), and the other of R? and R represents a hydrogen or halogen atom as

defined above.
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al kyl, optionally substituted by at |east one (e.gqg.
one, two, three or four) hal ogen aton(s) as 25 defined
w@bwve74264 i ) C3-C8 cycl oal kyl (e.g. cycl opr opyPCT/SE2004/000227
cycl obutyl, cyclopentyl or cyclohexyl), (iii) Cl-C6
al koxy, preferably Cl-C4 al koxy, optionally
substituted by at |least one (e.g. one, two, three or
four) hal ogen aton(s) as defined above, and (iv) C3-C8
cycl oal kyl oxy (e.g. cycl opropyl oxy, cyclobutyl oxy,
cycl opentyl oxy or cycl ohexyloxy), and the other of R2
and R3 represents a hydrogen,or hal ogen atomas 30
In ogg Fbedimenbokthe yention/ayr 22 R4 2pER/ Seesents0igdogen (Sudhres a

N t _of .the inveniion, »ne of R2 and R3
cmo?g%rog g‘gog?% ESZQHIQI i 8 éﬁe ?t::tfﬁ% A0 ROCIEPERSPOE 2 By dioggmiiony
atom and the other of R2 and R3 represents a hydrogen
atom 5 In an enbodi nent of the invention, mis 1. In
In aneotbedimenirbbithie ieventiof, thieli nvention, R3 represents a
hydrogen atom In another enbodi ment of the
invention, nis 1. 10 In a further enbodi nent of the

j 1100 i s and the,eonpound of formula (1) has
i ap MGt o PGl RS P 4B Ay or iRt (i
NHOR2 RRL R 15 R4 and R5 each independently
represent a hydrogen atomor a Cl-C6, for exanple,
In agith@emtprdimdnt©F theainkgrtiomr nigpl.whi ch may be optional ly
substituted by at | east one substituent (e.g. one,
two, three or four substituents independently)

In asﬁ%]tl?e?teﬁl%oﬁf’rr%yt Qy glré(%r)l(yelntiog,arll 2 ear}ld(tﬁé 9(')mp0und of formula (I) has the

following stereochemistry:

R* and R® each independently represent a hydrogen atom or a C,-Cg, for example, C;-Cy

or C;-Cs, alkyl group which may be optionally substituted by at least one substituent (e.g.
one, two, three or four substituents independently) selected from hydroxyl, halogen (e.g.

fluorine, chlorine, bromine or iodine) and C;-Cg, for example, C,-Cy, alkoxy (e.g.

methoxy, ethoxy, n-propoxy, n-butoxy, n-pentoxy and n-hexoxy.

In an embodiment of the invention, R* and R each independently represent a hydrogen
atom or a C;-Cg alkyl group which may be optionally substituted by at least one, e.g. one
or two, hydroxyl group(s).
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fluorine, chlorine, bromne or iodine) and Cl1-C6, for
exanpl e, Cl-C4, alkoxy (e.g. nethoxy, ethoxy,
wo2@ropRd/, n-butoxy, n-pentoxy and n-hexoxy. POI/SER0841000227
enbodi nent of the invention, R4 and R5 each
i ndependently represent a hydrogen atomor a Cl-C6
al kyl group which may be optionally substituted by at
| east one, e.g. one or two, hydroxyl group(s). WO
2004/ 074224 PCT/SE2004/000227 4 I n anot her enbodi nent
In anofhet babodivent ofhe irfkéntian) CR %dé%lcﬂach idiepamidethy tepresent a
represent a hydr n atom or a grou seI ect ed from
hydrogegmzitom ©p pgrounce| eet%é 1% BPH30H,

(CH bR &@%ﬁz@ﬁf@éﬁ?@ﬁ CHCHRRCT,
CH 2$Wf thzeé(l nvent i on, é& @(}h SPPZe@{z;If L@H{@IQ_OH)Z, o

-CHi((GeppCiey@Hy represent a hydrogen atom or a group
selected from-CH3, -C2H5, -CH(CH3)2 and -(CH2)30H. io
In an enbodi nent of the invention, there is provided a

i GBSl RERA PR SR g gspyeprses
hydré @Y 86t orlaer¥dy &tbcte@ffcﬁﬁ” @-’fﬁntél H;, fAG(TIR)), 88" -eSHD}LOH.
a hydrogen at om -one of and §3 represen%s a hal 0gen
atom and the other of R2 and R3 represents a 15
hydr ogen atom nis O, or 2; and R4 and R5 eac
In anj qraleqsementil|the méﬁrt@@eth@reals W%@eﬁws"é’ﬁ@rﬁ @9ma<>\§rdé&§ formula (1),

and %ﬂp%éeeﬁgel e%cceee%gé altsnatnFI%PlvPﬁéHQ}%lfQ()fz h (CH2) 30H,

Avention. there is
m repre@dtdled a further subset of conpounds of fornula
?E), and pharmaceutically acceptable salts and
eachslbll‘@pltee@ti mbydogen dtomvhi ch: m represents 1;

one of R? and R® represents a halogen atom, and the other of R? and R represents a
hydrogen atom;

nis 0,1 or2; and

R* and R’ each independently represent a hydrogen atom or a group selected from -CHj,
-C,H;, -CH(CHj3), and -(CH,);0H.

In another embodiment of the invention, there is provided a further subset of compounds of
formula (I), and pharmaceutically acceptable salts and solvates thereof, in which:

m represents 1;

each R' represents a hydrogen atom;

one of R? and R’ represents a halogen atom, and the other of R® and R® represents a
hydrogen atom; |

nis 0,1 or2; and

one of R* and R’ represents a hydrogen atom or -CHj and the other of R* and R’
represents a group selected from -CHj, -C,Hs, -CH(CHj3), and -(CH,)3;O0H.

Examples of compounds of the invention include:
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each Rl represents a hydrogen atom one of R2 and R3
represents a hal ogen atom and the other of R2 and R3

wo epreseat s a 25 hydrogen atom n is 0, | or PCT/sma®04/000227
one of R4"and R5 represents a hydrogen atom or -CH3
and the other of R4 and RS grepresents a group
selected from-CH3, -C2H5, -CH(CH3)2 and -(CH2)30H 30
Exanpl es of conmpounds of the invention include: WO
2004/ 074224 PCT/ SE2004/ 000227 5 2-Chloro-5-[(3

2)ChlofysH @RY-34ryd Wtﬁ&hﬂ%ﬂiﬂ)@%ﬂpﬂiﬂc‘g%ﬁﬁgﬁﬁ§-3’z§dé|e—ﬂ=

3'']dec-1- yl nethyl)benzam de, or o-
yimethylbehganisiey - 4- (et hyl ami no) butyl ]-N-(tricyclo

3.,3.1. 13" -1- thyl)b ide, 5 37
3317 STast oItV ekimins P s e aigioain #5)dsscly
i lo[3.3.1.13""]dec- 1-ylnethyl)b i de,
ylm%?@lfe%%%@%@[,?gm - 3- hydr oLy?Z- ( rre%/hg}samyng) bﬁ?)z/?]m- l\f(t r

Rayb@F B[ BSE3 4R/ drdxger(il T8Ethy M iRSINA M M Biricyclo[3.3.1.1>"]dec-
2-Chl or o-{(g- (g%fﬁ( eg hl)'l/]legir};i no};l- 2- hydr o%?yp?gg}ﬁ ?[- N-(t r] o
L-ylingthyl)bgrgzagide, 13' ] dec- 1-yl net hyl )- 10 benzani de

h i.de, . . 3,7
PR aRS Sotrtronon metylasming e NytHriayRipl3 Ak K Bies &
- [ l0[3.3.1.13" '] dec-1-ylnethyl)-b i d
ylmﬁﬁp%}boe%% olfrdlg’ldg?/c g[ Chl oro-5-] ]( 2%:- 2- %ygfoxz-% sheam ge

2-C}ﬂ{31(0_35-[(32Rf)GX&ﬂfyMMhb)aﬂihﬁi@ﬂoR?ﬂBﬁ&m-']\N(tric%clo[i’;.3._1.13’7]dec-1-ylmethyl)-
(tricyclo[3.3.1.13" "] dec-I-yl nethyl)-benzam de
benzgipiedeisireshleride, 15

e
(mcgg[rf%]%?g%qi y%nrfcgtiyhlg Fglrﬁgrﬁ%éei%yﬁf/ﬁhl ?&[}ef ricyclo[3.3.1.1
3'CHlatees-L2RY2ABidayy) DEO 2tk propgtaih I piodel]-N-
(tricyclo[3.3.1.1>"]dec-1-ylmethyl)-benzamide hydrochloride,
2-Chloro-5-[(2R)-3-(dimethylamino)-2-hydroxypropyl]-N-(tricyclo[3.3.1.1%>]dec-1-
ylmethyl)-benzamide hydrochloride,
2-Chloro-5-[(1S)-1-hydroxy-2-(methylamino)ethyl]-N-(tricyclo[3.3.1.1>"]dec-1-
ylmethyl)benzamide hydrochloride,
2-Chloro-5-[(1R)-1-hydroxy-2-(methylamino)ethyl]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)benzamide hydrochloride,
2-Chloro-5-[(1R)-2-(ethylamino)-1-hydroxyethyl]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)benzamide,
2-Chloro-5-[(1R)-1-hydroxy-2-[(3-hydroxypropyl)amino]ethyl]-N- |
(tricyclo[3.3.1.1*"]dec-1-ylmethyl)benzamide,
2-Chloro-5-[(28)-2-hydroxy-3-(methylamino)propyl]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-benzamide hydrochloride,
2-Chloro-5-[(28)-3-(ethylamino)-2-hydroxypropyl]-N-(tricyclo[3.3.1.1*"|dec-1-
ylmethyl)-benzamide hydrochloride,
2-Chloro-5-[(2R)-2-hydroxy-3-(methylamino)propyl]-N-(tricyclo[3.3.1.1*"]dec-1-

ylmethyl)benzamide benzoic acid salt,



2-Chloro-5-[(1
R) - 1- hydr oxy- 2- (et hyl am no)ethyl ]-N-(tricyclo
WO 3003/014228' | dec-1- 20 yl net hyl ) benzam de hydr oP¢il/eEI006000227

2-Chloro-5-[(1
R) - 2- (et hyl am no) - 1- hydroxyet hyl ] -N-(tricycl o[ 3. 3. 1. 13
"']dec-1- ylnethyl)benzam de, 2-Chloro-5-[(1
R) - 1- hydr oxy- 2- [ ( 3- hydr oxypr opyl)am no] ethyl]-N
(tricyclo [3.3.1.13"] dec-1-ylmethyl)b enzam de, 25

and afl-gHatroa@ubedl(yZiopeRatily dalexand 3elyaret by hanomeothpreopy! | - N- ('t
ricyclo[3.3.1.13 7] dec-1- ylnethyl)-benzam de
hydrochl ori de, 2-Chloro-5-[(2

The ikt 5o e B0y ER RIVPIRY Uk oS aftpreping of
formgl'a@nl a3 rd@’fn"i’ed MO%B) or2a ﬁl})é%é’déﬁn@alli(dé@%ﬂéﬂl@ Hélf‘&) R thbreof,

(tricyclo [3 yl et hyl ) benzam dé
5 whlchenmpnmesam d sal t V\D 2004/ 074224 PCT/ SE2004/ 000227 6

and all phar maceuti cally acceptable salts and sol vates
-of any one thereof. The present invention further

. provides, a pr.ocess for aration of a conpound
0 GRS, Fefife & Hmpind UoBBE8e “or
pharmaceutically acceptable salt or sol vate thereof,
s which conprises: (i) when nis O, geacting a

compound of forrmula O R3 (C2), NH RRR(II)
RS
(CH )~ NH
o R
R’ R’
R1
D)

10

wherein m, Rl, R? and R are as defined in formula (1), with a compound of formula (IIT),

HNR4R5, wherein R* and R’ are as defined in formula @; or

(i) when n is 1, reacting a compound of formula

15

(V)



10 wherein m Rl, R2 and R3 are as defined in fornula
(), with a conmpound of formula (I11), HNRARS,

wob@reia22RR and RS are as defined in fornul a (PQT/SER004/000227
(ii) when nis 1, reacting a conmpound of fornula 15 O
R3 (CH2r, - NH O 2 R- Rl R (1V) WO 2004/074224
PCT/ SE2004/ 000227 7 wherein m Rl, R2 and R3 are as
defined.in fornula (1), with a conmpound of formula
(1'11) —as defined in (i) above; or (iii) when nis 2,

whereBaa R qzzebn@qr’mel Aeldefineti 95 WBnala ), With FrdunId? forddIATIT)
R R RR (V) wherein L1 is a |leaving group (e.qg.

as ddfimbd gef@) aboivey obenzenesul fonyl, net hanesul fonyl or an
alternative | eaving group for nucleophilic
di spl acenent reactions) and in, Rl, R2 and R3 are as

...y def | | I corrpound of formula

0 SRR Bl Y b et

ove,;

V)
wherein L' is a leaving group (e.g. halogen, nitrobenzenesulfonyl, methanesulfonyl or an

alternative leaving group for nucleophilic displacement reactions) and m, Rl, R? and R® are

as defined in formula (I), with a compound of formula (III) as defined in (i) above; or

10

(iv) whennis 1, reacting a compound of formula

OH

(VD
wherein L is a leaving group (e.g. halogen, nitrobenzenesulfonyl, methanesulfonyl or an

15 alternative leaving group for nucteophilic displacement reactions) and m, Rl, R? and R® are

as defined in formula (I), with a compound of formula (IIT) as defined in (i) above;



10 (iv) when n is 1, reacting a conpound of fornmula OH
L2 R3(CH2), \NHOR2 RRR(VI) wherein L2 is a
wo eaniong2gr oup (e.g. hal ogen, nitrobenzenesul f BPEOYEE2004/000227

met hanesul fonyl or an is alternative | eaving group for
nucl eophi | i ¢ di spl acenent r%actions) and m Rl, R2 and

R3 are as defined in formulfa (1), with a conpound of
formula (111) as defined in (i) above; WD 2004/ 074224
PCT/ SE2004/ 000227 8- and optionally after (i), (ii)

and f()b‘i:i{)ﬁallgfaﬁéf 1), (BREHYIS)) Qetry RBRuP bnd B Rolf oS following:
0

oW Ng: converting the conpound obtained to a
¢ urcohegrtingpthecongouwdd detrimad o 4 fyrthet compagdeot fm};mula )
harmaceutically acceptable salt or solvate of the
g oaﬁ%%ma 2 phanacEtiral¥ ecqapiable skt assafystenf thy campernda
(1) may be conveniently synthesised by reacting a

conmpound of formula L3 R3 (CHNH 2 m2 R4 R 1

s In process (i), the compound of formula (II) may be conveniently synthesised by reacting a

compound of formula

RS

(CH,)— NH

4
R o9
wherein L’ represents a leaving group (e.g. halogen, phosphate, trifluoromethane

sulphonate or an alternative leaving group for metal catalysed coupling reactions) and m,

10 Rl, R? and R® are as defined in formula (I), with a compound of formula
L
-
(XD

wherein L* represents a leaving group (e.g. trialkyltin, boronic acid or an alternative

leaving gfoup for metal catalysed coupling reactions) under metal catalysed coupling

conditions such as tetrakis(triphenylphosphine)palladium(Q).
15 The subsequent oxidation reaction may be performed with a reagent such as

m-chloroperbenzoic acid in a suitable solvent such as dichloromethane.

Compounds of formula (II) may also be prepared by reacting a compound of formula
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15

(X) wherein L3 represents a | eaving group (e.g.

hal ogen, phosphate, trifluoronmethane sul phonate or an
w@bdoeonaed ve | eavi ng group for netal catal ysedpCDsgdon4igno227

reactions) and m 10 Rl, R2 and R3 are as defined in

formula (1), with a conpourd of fornula L4 -5d (XI)

wherein L4 represents a | eaving group (e.qg.

trialkyltin, boronic acid or an alternative |eaving

group for netal catal ysed coupling réﬁg)ti ons) under

netal catal ysed coupling conditionsysuch as

tetraki s(tri phenyl phosphi ne) paRi3 ' O . 15 The

subsequent oxidation reaction nay

reagent such as mc bwgge#pnzm
i t ha

sol vent such as di chj‘or éife: ‘

(I'l') may al so be prepared by reacting,a conpound of

fornul.a WO 2004/ Pp4224 PCT/ SE20094/ 008227 9 CHO Rs

(CH2)mNH O 2 RRR(X1), whereinin, Rl, R2 and R3

are as defi ngd-J armntaR1), with a conpound of

formula (X II W sui tably deprotonated by a

base such as sodi gm hydride, 0 S (XIIl), (XIV). 5

Reaction of the resultant epoxide may be(f@)forned by
Whergi%drln,t lllqri{pgndtl{]ﬁarg gsq géf{n%g ir{i1 ?Srpn%l;? {I), with a compound of formula (XIII)

or (XIV) suitably deprotonated by a base such as sodium hydride,
0]
S /?\
(XIIL), (XIV).

~

Reaction of the resultant epoxide may be performed by addition of the reqﬁired amine of
formula (III) at room temperature or at elevated temperature. An example of a compound

of formula (XIIT) is trimetlylsulfonium iodide.

In process (ii), the compound of formula (IV) may be conveniently synthesised by reacting

a compound of formula

(XV)
wherein L represents a leaving group (e.g. halogen, phosphate, trifluoromethane

sulphonate or an alternative leaving group for metal catalysed coupling reactions) and m,

Rl, R? and R® are as defined in formula (I), with a compound of formula
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formula (I111) at roomtenperature or at el evated
tenperature. An exanple of a conpound of fornula

W@ iouy42e46 trinmetlyl sul foniumiodide. io | n prBCESE2004/000227
(ii), the conpound of fornula (1'V) may be conveniently
synt hesi sed by reacting %onpound of formula L5 R3
(CH2)mMmNH O RR RRL R (X\/) wherein L5 represents a
| eavi ng group (e.g. hal ogen, phosphate,
trifluoronmethane sul phonate @r an alternative |eaving

group for netal catalygﬁﬂ\geh reactions) and in,
is Rl, R2 and R3 are sdeflne@Wﬂfornula(l) wth a

Wherilﬁrfﬁgrepref é’n%gé,%@%?rrm (%%2 é{aﬂz s A’fm@@fﬁ e %'Iloggtg Z%Jromc acid

represen eavi ng

or an(eftefhatilé 16%Hﬁ§| drinkh fok edd] EMb@hé@é&phﬁQ E&Bﬁé@s’) uﬁ@é’r%&tﬂ

acid or an alternative |eavi ng group for

catalgsatl @bysieds @wadjtlons gua‘n%dnclﬂmsbzs@nplmnyl;ém@hln@aﬂwdysg(dl) The
coupling conditions such as

subswu@m e e 0§(ft34qtlsﬁ’@ﬁ¥ bﬁ a@ﬁmeﬁw&a@ Feaaenhifpelt 9s m-phlorgperbenzoic

uent OXd dat |
wio R R LA ORI SOB BV A BTR M bloRien
sultaﬁl‘é@@lv@ﬁ‘ﬁéugﬂ a@ﬁmﬁlbrr@lﬁ@thﬁhe met hyl tri oxorheni um(VI1) and
hydrogen peroxide in a suitable solvent such as

di chl or onet hane. Conpounds of formula (1V) nmay aI so be
prepar ed by rt(sIactl ng.,a conp ugddb of formula O C2~

Comppynds of formula (IV) may also be prepar y reacting a compound of ormula
~0
R
(CH,)— NH
0O R
R’ R
R’
(XVID)

wherein m, Rl, R? and R® are as defined in formula (I), with a compound of formula (XIITI)

or (XIV) as defined above suitably deprotonated by a base such as sodium hydride.

Reaction of the resultant epoxide may be performed by addition of the required amine of

formula (IIT) at room temperature or at elevated temperature.

In process (iii), the compound of formula (V) may be conveniently synthesised by reacting

a compound of formula
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OR2 RL R10 R(XVII) whereinin, RlL, R2 and R3 are
as defined in formula (1), wth a conpound of fornula
w@ Xiokboy4220r (XI'V) as defined above suitably  PCT/SE2004/000227
deprotonated by a base such as sodi um hydri de.
Reaction of the resultant ggoxi de may be perfornmed by
addition of the required amne of is formula (111) at
roomtenperature or at elevated tenperature. In
process (iii), the conpound of formia (V) may be
conveni ently synthesised by reactin a conpound of
formul a WO 2004/ 074224 PCT/ SEgR04/ 000227 11 L7 R3
(CH2YMNH O 2 RLRR(XVIII) ¢ ) L7 represents a

| eavi ng group (e.qg. | oge ,
Cgﬁ&ﬁét ernative | eaving

trifluoronmethane s )
group for netal al ysed coupliji ng actions) and m
Rl, R2 and R3 a s defined i® forRula (1), with a
compound of for ? 15 0P (XIX), wherein P1 and
P2 each ind esent a protecting group, in
the presence @
tetraki s(tri phenyl;phosphi ne) pal | adi um( O), foll owed by
renoval of the pfeotecting groups wth axygagent such
as drochloric acid and reaction with a reagent such

wheram L' represents a leaving group (e.g. halogen, phosphate, trifluoromethane

v

sulphonate or an alternative leaving group for metal catalysed coupling reactions) and m,

Rl, R? and R are as defined in formula (D), with a compound of formula

P ),
wherein P and P* each independently represent a protecting group, in the presence of
tetrakis(triphenylphosphine)palladium(0), followed by removal of the protecting groups
with a reagent such as hydrochloric acid and reaction with a reagent such as

methanesulphonyl chloride. Protecting groups P'and P may be selected from any of the

wide range of hydroxyl protecting groups known in the art.

The compound of formula (V) may be reacted with the amine of formula (III) at room

temperature or at elevated temperature.

In process (iv), the compound of formula (VI) may be conveniently synthesised by reacting

a compound of formula
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met hanesul phonyl chloride. Protecting groups Pland P2
maybe selected fromany of the io wi de range of

Wb y@n o424 prot ecti ng groups known in the art. HEOESE2004/000227
conmpound of formula (V) may be reacted with the am ne
of formula (111) at room te erature or at el evated
tenperature. 15 In process (fv t he conpound of
formula (VI) may be convenlently synt hesi sed by
reacting a conpound of fornula WO 2004/074224
PCT/ SE2004/ 000227 12 L8 R3- ( CH2NH L)n10 R2 RR-R
(XX) wherein L8 represents a | group (e.qg.
hal ogen, phosphate, trifluoro | phonate or an
alternative | eaving group for netal al ysed coupling
reactions) and m RL{CH2-andHR s defined in
formula (1) (suitably netall ated a reagent such
as s butyllithiumor iSgpropyl mggnesigfm chl ori de
fol | owed by additji©on of |copper (1) brom de
dinethylsuiph%d- -onple< Wi th a conmpound of formula
L O (XXlI) where; a BéaV|ng group (e.g. hal ogen,
ni t robenzenes nmet hanesul fonyl or an

alternative IeaV|ﬁ© group for nucl eophili %#3 _ _
di spl acenent reactions), followed by rea n iowth

whegeif eﬁgeprtesemsmeaﬁngrgfd\i}?meg WAMRRY bhdsPhas |t BuorbRfthane

compound of formula ( may be reacted with the am ne
sulpbbndte onvan alterhdtive lwvmgagrmlp fermpaalatatal ysed coniling rembﬁﬂ) and m,

R, RORRERC et F4eBme A Rer eangseinal B b §iopemd i as

butyllithium or isopropylmagnesium chloride followed by addition of copper(I) bromide

dimethylsulphide complex), with a compound of formula

L]

O xx1)
wherein L’ is a leaving group (e.g. halogen, nitrobenzenesulfonyl, methanesulfonyl or an
alternative leaving group for nucleophilic displacement reactions), followed by reaction

with a reagent such as methanesulphonyl chloride.

The compound of formula (VI) may be reacted with the amine of formula (III) at room

temperature or at elevated temperature.

Compounds of formula (I) can be converted into further compounds of formula (I) using
standard procedures. For example, compounds of formula (I) in which one of R? and R
represents a halogen atom may be converted to a corresponding compound of formula (I)
in which one of R? and R® represents a C;-Cg alkyl group by reaction with an alkyl
Grignard reagent (e.g. methyl magnesium bromide) in the presence of a catalyst such as
[1,3-bis(diphenylphosphino)propane]dichloronickel (II) in a solvent such as
tetrahydrofuran.
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standard procedures. For exanple, conpounds of fornmula

(I') in which one of R2 and R3 represents a hal ogen
wat@aioney4 be converted to a correspondi ng conpPCTEEN4/000227

formula (1) in which one of R2 and R3 represents a

Cl-C6 al kyl group by reactiqg with an alkyl Grignard

reagent (e.g. nethyl nmagnesium brom de) in the

presence of a catal yst such as 20

[1, 3- bi s(di phenyl phosphi no) propane] di chl oroni ckel (I1)
Corhponds 0F f@ulsOoh(>as), (308, (WD otulr Q¥ 1426k

PpC%/ SE2004/ 0002 7( ?3( Oo;rrrgoun sgg?I ?)cr)}fﬁeuﬂi@g%?X) ,\Q( XI),
pregaxsd by koo Shengixtu, Ifor) examphsr byethethoda benoeding yr bremlogous to those

r.epar 1 StEr for exanple by nethods
des&é@ﬁr‘ﬂ%ﬂ@%féggﬁm%@g%?o&ég%se described in WO

99/ 29661 and WD 00/61569. 5 It wll be appreciated by

those skilled in the art that in the processes of the

It will BS epyirecibted @R tthd3e skifled & the hrRAt iR AR proEQURSHIINE fredéht
hydroxyl or amno groups in the starting reagents or

inveniios cariein dvectivosigound sueihngs Ipakzok il or bmigr grioept imdhostarting
tecti| . T , th eparation of the
readn B dREToAtate Gpimapudt ey g i o Prpéeotest b afplestise sroups. Thus,
. . r
e piton Ll SO AN Rl00% Gl o

additfonfandetmondlof gfiosgoleprotesiaid fodpd.n Protective G oups

in Oganic Chemstry', edited by J.WF. MOni e,

Pl enum Press (1973) and 'Protective Goups in Oganic

nthesis', . .2nd editi.an, .T. G eene and P, G M Wit .
ThegfPleglih Fnd<Sieion of Taistghaliesoupas SovpbhasT Brective roups n
Orghiellehibtly, ARLY By TR F! ¥ EPkfdhnt ! i
rgphar rraecéut%}i) cal | yg}éccept acl e salt orlsq'lgsgl(\ll%&3 a?%err%tg?t,we

Groppeine®rgahic Symttasis'd2adletitio . $alGresiscdnddsGaM. Wats, Wiley-

hydrochl ori de, hydrobrom de, phosphate, acetate,
Intersgipmeat ©91al eate, tartrate, citrate, oxal ate,

nmet-hanesul phonat e or p-tol uenesul phonate, or an al kal i
nmetal salt such as a sodiumor 20 potassiumsalt.

The compounds of formula (I) above may be converted to a pharmaceutically acceptable
salt or solvate thereof, preferably an acid addition salt such as a hydrochloride,
hydrobromide, phosphate, acetate, fumarate, maleate, tartrate, citrate, oxalate,
methanesulphonate or p-toluenesulphonate, or an alkali metal salt such as a sodium or
potassium salt.

Certain compounds of formula (I) are capable of existing in stereoisomeric forms. It will
be understood that the invention encompasses all geometric and optical isomers of the
compounds of formula (I) and mixtures thereof including racemates. Tautomers and
mixtures thereof also form an aspect of the present invention. Enantiomerically pure forms

are particularly desired.

The compounds of the present invention are advantageous in that they possess
pharmacological activity. They are therefore indicated as pharmaceuticals for use in the

treatment of rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma,
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Certain conpounds of formula (1) are capable of
existing in stereoisoneric fornms. It wll be
wapaens2eod that the invention enconpasses al | PCT/SE2004/000227
geonetric and optical isonmers of the conpounds of
formula (1) and m xtures thgueof including racemates.
Taut omers and 25 m xtures thereof also form an aspect
of the present invention. Enantionerically pure forns
are particularly desired. The conpounds of the present
chrdnie/elrstiuoiivapemauyntisgso(@ORD), h?ﬁndsﬁ@iéi@ﬁéﬁ%?%e_ airway, septic
hayr nacaol ogi cal activity. The}/ are therefore indicated
shocg% g & tisaindlapgratory dopwis! disease,I0rohn's disraset ulodrative colitis,
- O thritis, osteoarthrjtis, riasis, . .
othek R b el b Pras T R bty st Teukaemis, diabetes,
AlzIheSEZOOAL AQ8AR 'tiS,]fﬂ‘»te%B(BI%QiISPbLQH%gW ;&%(%ﬁy L ODP&kdase, stroke,
di sease (COPD), hyperresponsiveness o) e al rway,
varieasgtvieins, sahefgsisy ittiniis Ll coteemidrohtdnsc paiﬂ,fﬂulal_rﬂi@m RlcYosx)WBleloma,
dj sease,. Crohn's di sease, ulcerative colitis, o
bon%ioﬁ% ?%89?@%5&?“%&%@]’1 anthiflagmmpdery sagd netirodegengrting diseases of
I St eykaen. a,.. di abet e Ayﬂizhei ner's. .
e RIS TR L L BRI e 8RB LS IR i
sclefokeAER dptiderhditis]idsDaSEretinbp AKE metﬁﬁﬁ?%igﬁféﬁﬁ)_sy Snfihalarial -
sarcoidosis, rhinitis, acute and chrohic pali n’.,
indugeqd retipppatbyl er osi s, myel oma, bone | oss associ at ed

with malignancy and inflammatory and neurodegenerative
di seases of the eye such as scleritis, episcleritis,

scl erokeratiti s, neurrtrs,

' pharmeteutichils apieptibly Rftdr selihie MBdradf a8 hereida@ite @6fined for use in

retinopathy. 10 Accordingly, the present invention

IgPovi des a conmpound of formula (1) or a
pharmaceutically acceptable salt or solvate thereof as

her ei nbefore defined for use in therapy. is In

j ' ' t:h a
In arg)gl%tgﬁ]egﬁglf?@%g?% r%fi}‘i@%t?ﬂe glge g{leg éfldnr%g&eﬁ’flio? ﬁjlfrsﬂg {I) Sra

pharmecaically ecceplablesalt 90koladte thdieiree heRmbRy 6 HoRRHGH e
defined in the manufacture of a medicanment for use in

manyfaetueef a medicpmentdpt esetin Gferattye pr esent speci fication
the term "therapy" al so includes "prophyl axis"
In the context of the present specification, the term "therapy" also includes "prophylaxis"

unless there are specific indications to the contrary. The terms "therapeutic” and

"therapeutically" should be construed accordingly.

The invention further provides a method of effecting immunosuppression (e.g. in the
treatment of rheumatoid arthritis, osteoarthritis, inflammatory bowel disease,
atherosclerosis or psoriasis) which comprises administering a therapeutically effective
amount of a compound of formula (I) or a pharmaceutically acceptable salt or solvate

thereof as hereinbefore defined to a patient.

The invention also provides a method of treating an obstructive airways disease (e.g.

asthma or COPD) which comprises administering to a patient a therapeutically effective
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20 unless there are specific indications to the

contrary. The terns "therapeutic" and
wo tdvenapeut i cal | y* shoul d be construed accor di Pgi/gE20041@00227

invention further provides a nethod of effecting

i mmunosuppression (e.g. in the treatnent of

rheumatoid arthritis, ost eoart hritis, inflammtory

bowel di sease, 25 atherosclerosis or psoriasis) which

conprises adm nistering a therapeutically effective
am@io uNi cethpeurdTFeKMEa Off) of @ hRAhAcédtical®y adeptable salt or sQlvate -

phar maceutically acceptable salt or sol va? t her eo?
thergef asdrersintpeddrordetided foreephtient. a pati ent. The invention

al so provides a nethod of treating an obstructive

ai rways disease (e.g. 30 asthma or COPD) which

e N Y

W1ﬂ®fhe&oﬁ@6ﬁﬁwaﬁ?mfyed GhéHbde bf ddn@inistaibid &ﬁ@&%&ﬁadekﬂed and the
acceptabl e salt or solvate thereof as herei nbefore

dlSQI @ffrl indigated Bhedailyedusagdoithe bempdiode femtulo (§dalt/solvate (active
peutl ses t he dos m ni stered VVI|| of
mgr(? ]ﬁP \}?frli} Frafige 0%8@1011‘?@&5 e 38 ek the mode

of adm nistration, the treatnent desired and t he
di sorder indicated. The daily dosage of the conpound
Theadonfpounds & foinils @) ths hMﬁia@edtﬁ@Hy ¥&epiaBRIsaHs S ol VA Bereof

in the range from 0. 001 rglmkgto 30 ny/ kg. The
maseohipsd 9ashest owp briival ganer dbe@nanmtc@dtm ted ﬁoyrn of a

I f
AR R
s ) s ORTICH s CRAR, y , is  or

Depiesding oasisambéd dDainvinistrator gy praeasdentiad] lcympesieph 4l 9referably
adj uyant, diluent or carrier. Depending on the node :

compris fRmr{l-01 fog9 %, (peneens e wrightlmicsa presaalply Sianh :1 0 70 %w,

oo Ao 8T S5 9 et S s S i, or

haﬁﬁ‘fc{cbﬂti‘c HDQERDBIN adidehe, iy
P prefergb y fe?om B%Jto gglm%}v 51911@9%11 %éf(t gg%f lﬁhltbemg

baseglomeiptah bdbrepesiiienzant | d| I uent or carri er, al |
percent ages by wei ght being based on total
conmposition. Thus, the present invention al so provides

Thuf tﬂgﬁfeggﬁ ?ﬁ{;ehﬁglll alsd gpo%‘qi’cﬁetsla%rflalgn?a elrltlléc’a cgmf)losition comprising a

compound of formula (I) or a pharmaceutically acceptable salt or solvate thereof as

* hereinbefore defined in association with a pharmaceutically acceptable adjuvant, diluent or

carrier.

The invention further provides a process for the preparation of a pharmaceutical

composition of the invention which comprises mixing a compound of formula (I) or a

pharmaceutically acceptable salt or solvate thereof as hereinbefore defined with a

pharmaceutically 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, heptafluoroalkane
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20 conpound of formula (1) or a pharnmaceutically

acceptable salt or solvate thereof as hereinbefore
waledouforr24 n associ ati on with a pharnmaceuti cal | BCT/SE2004/000227

accept abl e adjuvant, diluent or <carrier. The

invention further provides g process for the

preparation of a pharnaceutlcal 25 conposition of the

i nvention which conprises mxing a conmpound of formula

(1) or a pharmaceutically acceptable salt or solvate

aerosolen@afry aswher feimlefiaise olgfstonecallyi, &J3. By oral administration in the
phar maceutical ly acceptabl e adjuvant, diluent or

form o4 tabiless, caffwéespstanpra et aF gwnbrésqrthymr@ﬁer@h@mlmstratlon in
i nve |on may be adm ni ca
the Fagy pAARL AR PbFsRr RO T rhetul arrtnifFittbo & By

i LR S T %‘%‘2‘35‘18?%*%2 Seols and dry

powder fornmul ations; or systemcally, e.g. by ora
adm nistration in the formof tablets, capsules,
The igyentipn fupgbentelates ¢o copnbinatienthempigsyfoptie éﬁ%@mrf of any one of

ereu B e B B R Bt el gcsses
copbe aétﬁial Hﬁle kﬁgﬁ@tok @ihdePof i€ nEQJoHé%%el%ﬁpe QRkiRE k&h RN
et y.

rans he I nvention furt relates to
1nuhqmﬂhﬂaah&0mzhaﬁmﬂpdﬁ@m&nﬂshhkatreatnEnt of any one of
rheumatoid arthritis, osteoarthritis, osteoporosis,
psoriasis, inflanmmtory bowel dlseases COPD, ast hma,
For the treatgle@t phihenmateidorthsidisc e comppwrdsd @h%@&@r&mraﬁy be

LR SRR AT
ant1b%ﬁ%‘tl_:g r(étfc s s R Eﬁ’ca‘&@ EOPAD Al HildGird)ahe Wpféc%ﬁ%{ gx%nuno globulin

bi'ol ogi cal agents” such
moldcales bsxich S Eﬁbk@hregs Hiri Irec'EbE)r antagedist(ahich ﬂnﬁmdkdrdhmld IL-1 trap,
such as Rem cade, and Hunlra) and

IL- 1§ srsepiosrantinfirh 481 @BUCD@O Ahal @?une% AdER Ca'%LA41

Enbrel.reg.). IL-1 receptor antagonist (such as
Anakinra) and IL-1 trap, is IL-18 receptor, anti-IL-6

SuitdMe a?é?ﬁé to@@%@edﬁﬁ’ cott¥ihatioaidSud®staithr b dtefbidaPahti abfl #nmatory
agents to be used in conbination include standard
agent(hessirenfier NSIATBIS) suchrek Ipinowisum; ficlofenac, propionic acids such as
naproxen, flubiprofen, fenoprofen, ketoprofen and ibuprofen, fenamates such as mefenamic
acid, indomethacin, sulindac, apazone, pyrazolones such as phenylbutazone, salicylates
such as aspirin. The COX-2 inhibitors (such as meloxicam, celecoxib , rofecoxib,
valdecoxib and etoricoxib) and the cylco-oxygenase inhibiting nitric oxide donors
(CINOD’s) and the “disease modifying agents” (DMARDSs) such as methotrexate,

sulphasalazine, cyclosporine A, lefunomide; ciclesonide; hydroxychloroquine, d-

penicillamine, auranofin or parenteral or oral gold.

The present invention still further relates to the combination of a compound of the
invention together with a leukotriene biosynthesis inhibitor, 5-lipoxygenase (5-LO)
inhibitor or 5-lipoxygenase activating protein (FLAP) antagonist selected from the group
consisting of zileuton; ABT-761; fenleuton; tepoxalin; Abbott-79175; Abbott-85761; N-(5-
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agents (hereinafter NSAID s) such as piroxicam
di cl of enac, propionic acids such as naproxen,
wo basbiopr2ef en, fenoprofen, ketoprofen and i bupr BEBRE2004/000227
fenamat es such as nmefenam c 20 aci d, indonethacin,
sul i ndac, apazone, pyrazol gnes such as phenyl but azone,
salicylates such as aspirin. The COX-2 inhibitors
(such -as nel oxi cam celecoxib , rofecoxib, valdecoxib
and etoricoxib) and the cyl co-oxygenase inhibiting
substﬂht*eﬂ)-&n@pﬁedé&dﬁ@@ﬂﬁfonéﬁid‘dm 6 i-eartibtithphénb]dgdseones;
nodi fyi ng agents”" (DMARDs) such as net hotrexate
methexitgydiopziane suCéwﬂ@@s@ﬁ lae’ZlAS the compeingeSB-210661; pyridinyl-

ci cl.esoni de; rox chl or i cil Iam
substip PR iegeraR: PR il 157 0 B 3 e e
compoBY &R s BL 746' 53f0ufn'dl3ﬁranﬂ QuioBifie E&nb&%ldé QI M‘K‘JSQ 1OMK-
a compound of I nvention together with a
886, hﬁukenﬁxeﬂwsblosynthe5|s i nhi bitor, 5-1ipoxygenase
(5-LO) inhibitor or 5-Iipoxygenase -activating protein
(FLAP). ant agoni st sel ect ed fromthe group 30

consistin V4 761
The igisgt i serorcil Bt Sies 47 e (B bo G Aimrb SRF AL ™
inverfeloht/ t%&%%ﬁpaol?e%gptor%ta on1sts for leukotnenes LTB, LTC,, LTD,, and
substTtuted)-thi ophene-2-al kyl sul f onam des;

LTE Zebecthid-fran thebgroyp phmsistihg b theashemebiazin-3-ones such as L-651,392;
,nethoxytetrahﬁdrop rans such as Zeneca ¢ZD-2138;. the
ami t,r@rﬁ@@@mn 0861S-pyfHiogH hproxadaipaes sushay opfzolast

benz eg@r %Elh%%{deepguc% g%%ﬂ]%%ls/%s“ta gﬂg%ﬂrxgg‘%%é%é%bas zaﬁaluicast

coipou

ablul@8d nfitdltdst) ?rﬁﬁfﬁ&@tuﬁ&ﬁlk%w‘(ﬂ/ﬂ@—%7%ﬁ@-l 250 Ro- 8891 3 drdllukast
BAY x 1005. The present invention still furt her

(CGR ¢581t5dy, 4wl BA¥ xcBIft5i nat i on of a conpound of the
i nvention together with a receptor antagonists for
| eukotrienes LTB4, LTC4, LTD4, and LTE4 selected from

The é{%&ﬁl@ @g)%&é-@gaﬁi %ﬁl@&e bestib %@&%{H}%ﬁiﬁzdf'& c%n%ﬁﬁd Stigh

no conpounds such

inveltoR- 14 BEAQGHitD e PDEM ARt BB clnRlg AlsbRGHS @Zﬂieasdfonn PDE4D.
benzenecar boxi m dam des such as Bl I L 284/ 260; and

conpounds such as zafirlukast, ablukast, nontel ukast,

e B B Al B AR o
mverﬁ(oﬁit@ﬁéthéﬂ%ﬁﬁ]% b O%hiSthuy 1110 g[“ E&%c@?tror &%b@éxﬁﬁs RIS cetirizine,

atron of a conpoun
loratadine, desloratadine, fexofenadme astemizole, azelastine, and chlorpheniramine.

The present invention still further relates to the combination of a compound of the
invention together with a gastroprotective H, receptor antagonist or the proton pump

inhibitors (such as omeprazole)

The present invention still further relates to the combination of a compound of the
invention together with an a,- and a,-adrenoceptor agom'st vasoconstrictor
sympathomimetic agent, including propylhexedrine, phenylephrine, phenylpropanolamine,
pseudoephedrine, naphazoline hydrochloride, oxymetazoline hydrochloride,

tetrahydrozoline hydrochloride, xylometazoline hydrochloride, and
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i nvention together with a PDE4 inhibitor including
inhibitors of the isof orm PDE4AD. The present
w0 poogfot42en still further relates to the conbi NnECT/AE2004/000227
a conpound of the invention together with a
anti histamnic Ht receptor ggt agoni sts includi ng
cetirizine, 20 |oratadine, sl or at adi ne,
f exof enadi ne, astem zol e, azelastine, and
chl orpheniram ne. The present invention still further
ethylRrlifhH e b8 EARgal  on of a compound of the
I nventi1'on together wth a gastroprotective H2 receptor
ant agoni st or the proton punp inhibitors (such as
onmeprazol e) 25 The present invention still further
The pegsgrtagvendiontsiill donttsic selatediv e cernbinspon ntia edmpernd of the

MNP I S e e -
Loel udi : j . Ard ne,
bro%%%h%g?%gg{l]%leﬁn&ﬁ gﬁgﬁﬁ {218 H%{ggﬁ%g r ii n eé,' naphazol i ne

hydr ochl ori de, oxynetazoline hydrochl oride, 30
t etrahydrozol i ne hydrochl ori de, xyl oinetazoline

Theipyesenicdhyentionetill fndheneplzioo wy by somhinatim st20onpoguixt the
T T e e e

isopPotERAPIO 1R HrRflidd) BlbuteRN St R S 10 8RR o Msd I heterol, terbutaline,
anticholihergic agents i1 ncluding Ipratropium brom de;

orciphalop bitvltdohnesylde ;and pirbutempil un hethyixaethagnesinzieginge ;
and tel enzepi ne. The present invention still further
theaphyine and aminephyibing sedivmperompgly calshplonniragpiceeptor (M1, M2,
hpwention. together with a (3,- to 34-adrenoceptor
andgg%nangalggmlsiicl udi ng net aproterenol isoproterenol,
i soprenal i ne, al buterol, sal butanol, fornoterol,
salneterol, terbutaline, 10 orciprenaline, bitolterol
Therpessghicineentmnditifli futthrreelales toothe wetmbirdaiiembfiakompsund of the
i ncl udi th hyl | j ' hyl I'i ne; di
i< Gl A R BT RSB RNPIAIOE R UBRTRECIPE MpBLon i eRGR
t A S e S [ t ] SH
COREI QSN SCRAESCERE: QERALGLS ORGSR KR R, CCRIOand
CCRINVEDE the T-CaBilfRICER I ©XORB, ORAR42dnarGXoR5¢he ARKCIE.C
receptor function such as CCR1,
family) and CX3CR1 for the C-X;-C family.

The present invention still further relates to the combination of a compound of the

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

The present invention still further relates to the combination of compound of the invention
together with an inhaled glucocorticoid with reduced systemic side effects, including
prednisone, prednisolone, flunisolide, triamcinolone acetonide, beclomethasone

dipropionate, budesonide, fluticasone propionate, and mometasone furoate.

The present invention still further relates to the combination of a compound of the
invention together with (a) tryptase inhibitors; (b) platelet activating factor (PAF)
antagonists; (c) interleukin converting enzyme (ICE) inhibitors; (d) IMPDH inhibitors; (€)
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CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCRY,
CCR8, CCR9, CCR10 and CCR11l (for the CGC famly);
WEXORD7420KCR3, CXCR4 and CXCR5 (for the C X-C PEHEEL099/000227

and CX3CR1l for the CGX3-C famly. 20 The present
invention still further relgtes to the conbination of
a conpound of the invention together with an
insulin-like growth factor type | (1G-1) mnetic. The
present invention still further relates to the

adhesi6i Biolevul etifihiditofsaifploding \ILA HhetdgoBty, (0 vathtmdes (MAP kinase
with an inhal ed glucocorticoid with reduced systemc

inhibdforse (lfgleasse-6 phns:phax&ﬁ @@y@@gmaéa Hhdiinss; (brideiniEol BAS. -

uni sol i no one ac tom de, . becl onet has
gﬁﬁntors

recepipHNEOBITGS 1) ShiGBEHECHS Sy DR BoEl0 ATk R Bos
e.g., ucgf{%@rae (b3 luh%aﬂicea eﬁ‘@ee ng&%@ﬁecid“‘éﬁl@ihb%z%é hhd

¢ ates to nation of a conpound of
benzbivgnardriey €N} @wvth bgahbrersewetagoguwes; (n) ypheeaming lrrdithdagor
pl atel et activating factor (PAF) 30 antagonj sts;

b
(TGéﬁ\)g (@ @laédpte@ﬁamdcgmw@r Botoy P@rﬁ@wép) b@ﬁﬂ%’fr@ﬁ%ﬁh%@@ e.g., basic

oSl IR T AEha AR o s e
(GM'—@S:F ) gt') REbs¥icfi fredft @? Eﬁéh%lkﬁnn K, ahatNIeREdptor &%)gOMQtB selected

ki nds I'nhi bitors; | ucose-6 phosphat e
fromdlé grhup genssing crﬂN]’éPt&ﬁ)Béf SB@SSRlZ](taﬂnB;ant) anidD#218; and (1)

rece antagoni sts; (j) ant] agents,_e.q. i
elastw leﬁlbttmﬁ@e legley sogm i FRIrARISEEE PHHAD gy D- 0%% () induced

s PRI NG5S ) SR BSOS
mo1é(e$_r&r§tgfés§a%erﬁg @Sl%e%CRTH)Z ahta@Bsik@y.m ng growt h factor

(o) platelet-derived growh factor (PDGF);
(p) fibroblast growh factor, e.g., basic fibrobl ast

growt h facgtor anul ocyt e cropha
The ew%ymseml%ﬁ*é ?%éfer %@tgto%ﬁm@ﬁp Ortﬁg? eogggﬂé% iof the

invelfiqi ke é%)vM¥Jﬁ%%¢}g€§mg%ﬁ%e§?§#&&$%@&@8%?:9"%“ )
stror?ﬁzﬁﬁ@ Pcdlagbmnbaahd theagethtinadd 18, welhsk {dgyechinse] @pédally

bitors selected fromthe group consisting of UT-77
collagraohszD- O89R- Dudollagdnased (MIVPr§)coadbes Q@SS@r(MMgel 3), stromelysin-1

i.nhi bitor che at.tr
MM%&E&FBWS(MM@IOM% 8%%’5?3@%@3’ WA THe cel1s,

(CRTH2 ant agoni sts). The present i nvention still

further relates to the conbination of a conpound of

The t6¥@pounds of the invention can 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, sulindac, apazone,
pyrazolones such as phenylbutazone, salicylates such as aspirin, induced nitric oxide
synthase inhibitors (iNOS inhibitors), COX-2 inhibitors such as celecoxib, valdecoxib,
rofecoxib and etoricoxib, and the cylc;o-oxjgenase inhibiting nitric oxide donors
(CINOD’s) analgesics (such as paracetamol and tramadol), cartilage sparing agents such as
diacerein, doxycyline and glucosamine, and intra-articular therapies such as corticosteroids

and hyaluronic acids such as hyalgan and synvisc.
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-agenfsi fooshiedzeaimend pE indlramRatoryhosisl dispasen

is invention together with an inhibitor of matrix
nmet al | oprot eases (MWs), i.e., the stronelysins, the
waeolsagerases, and the gel ati nases, as wel| asPCT/SE2004/000227
aggrecanase; especially collagenase-1 (MW-1),
col | agenase-2 (MwP-8), col l.agenase-3 (MWP-13),
stronelysin-1 (MwW-3), stronelysin-2 (MW-10), and
stronelysin-3 (MW-11). 20 The conpounds of the
i nvention can al so be used in conbination with
exi sting therapeutic agents for the treatnent of
osteoarthritis. Suitable agents to be used in
The anpiunds bbihe imehtice carstlsmbanstdrin nembimatomwith existing therapeutic
anti-inflammatory agents (herejnafter NSAI D s).sugh aﬁm
(7gerativg poligs and Crobo’s
. _hapr,0 fl ubi profe no f . ke . .
diseip g SSRGS 2o AR Sel LG S PR LR U s 2R S s, the

thioﬂﬂﬁ@ﬁ‘e%%{/’cﬁ&hﬂne st 5 RCRGptoAREE ARE cortizooRKRLERN eShilesdhide.

as p but azone, salicylates such as aspirin,
i nduced nitric oxide synthase inhibitors (i NCS
i nhi bitor sz, COX-2 inhibitors such as cel ecoxib, . .
The gernpeunds obthe DreeBicBXFIoRTERYER ot ‘P%%@ats{l Copinppi@n With anticancer

| cp- oxygenase I nhi.bi.t i LEr ' :
seeni¥yens YA qed Pk op el QbGP S Bef ARl Rmycin.
dauﬂg!fr%ﬁg @lsiplathitit, i etR@8ids Ak NGAxSGRI Y fEheky] d8nsferase inhibitors,
I acerei n, doxycyline and gl ucosam ne, and ) )
VegF iitribitas tCQK amhititerapidemtisetdpolites seeht asovethelrenalis agineoplastic
and hyal uroni ¢ acids such_as _hyal ga ngd synvi sc.
agerg) a7 0 H Y SRPET ST ML e Vé‘é?%ﬁﬂ@?‘e}g Biitid “8’115\1%% and
Vinci.gt\l/ention can al so be used in conbination with
8X|%%ing t herapeutic agents for the treatnent of
i nfl ammat ory bowel diseases (U cerative colitis and
Crohn's  disease). Suitable agents to be used include
The soinpbasialod HicigyeBioamayoalsmbd @%ﬁaalli eembippiorswith antiviral agents
thi opurin azat hi opr,i_.ne .and. 6- necapt ot uri ne and
sucheasy Vresset S AGo N ERdSRBEARY i LS oyt B
Vﬂéﬁe present invention may al so be used in conbination
W't h anticancer agents such as endostatin and
angi ostatin or cytotoxic drugs such as adriamycin,
daunonycin, cis-platinum etoposide, taxol, taxotere
The anuhpbamdsedYhe presens nveaten may plsp bepged ipgopbyation with

i.nhibitors, COX-2 inhibifor nd_anti i it
By ST PRy R A0 Rl AR 83 P Yo
staﬁﬁé‘,tﬁt{ﬁt%gb'e&-t%éi&?s ARG liehishs | Qi MieRGA- 2 KephH ASagd izt and
as vinbl'astine and vincristine.
platelet aggregation inhibitors.

The compounds of the present 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, Mirapéx, MAOB inhibitors such as selegine and rasagiline, comP inhibitors
such as Tasmar, A-2 inhibitors, dopamine reuptake inhibitors, NMDA antagonists,
Nicotine agonists, Dopamine agdnists and inhibitors of neuronal nitric oxide synthase), and
anti Alzheimer's drugs such as donepezil, tacrine, COX-2 inhibitors, propentofylline or

metryfonate.
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The conpounds of the invention may al so be used in
conbination with antiviral agents is such as
wo/eoaoepe4 AZT, aciclovir and fanciclovir, andPCT/SE2004/000227

anti sepsi s conmpounds such as Valant. The conpounds of

the present invention may afso be used in conbination

Wi th cardi ovascul ar agents such as, cal ci um channel

bl ockers, lipid |owering agents such as 20 statins,

fibrates, beta-blockers, Ace inhibitors, Angiotensin-2
The doagephds ofaht pugedit shvenBo map lalsbdleaisedgoeoagahatiom with

i nhi bitors. The conpounds of the present invention _may
osteogprpsisipgens s¢rhiag reloienea groborilmmenasiexisye e osogipxngs

. ant i depr essant s uc ertraline . o
imm SRR TEEHF bt S Spd dentoiii Shplomparine, ahionsigg, and
methFegukd, M rapex, MAOB inhibitors such as sel egi ne and
rasagiline, conP inhibitors such as Tasnmar, A-2
i nhi bitors, dopam ne reuptake inhibitors, NVDA
ant agoni sts, N cotjne agoni sts,_ Dopan ne agoni sts  and
The prasmbinvertzongvilinayy berther @%Hl@n%é(bxdé%f%ryﬁ%fagbs follgwdng

o2 AL B o R SRS REDBR RS g i
spectYfh& 804/ aQtéR ﬁeﬁ@ﬂc§%@@9ﬂ&@@@%¥ZOOP?‘IHZT%&:QQH%EM@SW&E

the present invention may al so be used in conbination
measwrddon dteeoAgilesild 0adESD $31946D spectraphais drendewlett Packard
drol oxi f ene, |asofoxifene or f

osQmax and
HP 11 }fMRresd pistodswantromgent %reg%fe%veaéPk@ss%?uwp%?ff pyformed
. C ' s \Mal Tv He 5 The
wingd S P B  r  AR o TR B
reference to the followng illustrative exanples. In
t he exanples the NVR spectra were neasured on a Vari an
Exargpletly spectroneter at a proton frequency of either

2- OO TGRSR U B b N ar B Pl
ylme@ﬁ@ﬂﬂﬁde”'ﬁ%&%hl@ﬁe@lg%A spectroneter. Preparative

separ af1ons were perforne P

N
H

OH

ZT

HCI
O ¢

a) 5-Ethenyl-2,2,3,3,8,8,9,9-octamethyl-(5S) 4,7-dioxa-3,8-disiladecane

Imidazole (4g) was added portionwise to a solution of (25)-3-butene-1,2-diol (2g) and
chloro(1,1-dimethylethyl)dimethyl-silane (7g) in N,N-dimethylformamide (20 mL). The
mixture was stirred at room temperature for 24 hours. The biphasic reaction mixture was
poured into ether and washed with water (x3) and brine, dried over anhydrous magnesium
sulfate, filtered and evaporated, to give an oil (7.5g). Purification by bulb-bulb distillation
(130-150°C at 3mm Hg), gave the sub-titled compound as an oil (5.3g).
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using a Waters' SymmetryTM or XterraTM colum or a
Novapak' colum. Exanple 1
WQ2@hioone+ 5- [ (3S) - 3- hydr oxy- 4- (et hyl am no) but pCT/SB0(4/600227

icyclo [3.3.1.13" "] dec-1- 15 yl nethyl)benzam de,
hydrochloride N H OH N Ol HC a)
5-Et henyl -2, 2, 3, 3, 8, 8,9, 9-oct anet hyl - (5S)
4, 7-di oxa- 3, 8-di sil adecane |m dazole (4g) was added

: portionwi se to a solution of (2S)-3-butene-I, 2-di ol

H NMRy300d Hze 6Da119) (615.92 45 .8 1y, m), 5y26) diHyd), syl 1- @ H, dpe. 16 (1H, q),
(725 in N, Ndinethylformam de (20 nL). The 20 m xture

3.57 whé2 Ly -2 (B /), POFe2 Btdre for 24 hours. The

bi phasic reaction m xture was poured into ether and
‘washed with water (x3) and brine;, dried over anhydrous

1 igl 4 l4E | A 184l 1.0 Qi ve
b) ZRAGIIBIE A BhFardcy LB @A RSP Rl P) 2 o
ylme(liy®beh24i@idet 3nm Hg), gave the sub-titled conpound as

an oi|l (5.3g). WD 2004/ 074224 PCT/ SE2004/ 000227 22 1H
9-BorghRy clod® 3 Niponagpdinsy (88g) was addsd giroprHemppratige fea golption of 5-

ethen%?-gg%(,}l,é ,g’(,%g')'o’c;%;eé@l-ﬁ@(ﬁfg;o@%s-ﬁis?iZdécar?e' Gialdlé 1 9 1.0 in
tetratddfdtRh Q28 iﬂlg?@de? nﬂfo%bﬁlyﬁé’,fmmx@éthmdnﬂ&mde (20 mL) was added to
tricyclo[3.3.1.13, 7l dec-1- 5 yl nethyl)benzam de
the réetBat mibttotecind[dgaksdd by bebdind initergeh thidgyh tieseatide chiature for 30
roomtenperature to_a solution of

minugesh dnsplutporpot-ghlgrogS-sode-Nitrisrale /P ? z1%7§§lec— 1-ylmethyl)benzamide

36 GG AR AOf TP g ol ) was

addedid\he i dREBY Hi%@md%gﬁﬁﬁxg%}lﬁﬂ\@&i Rededirt Potds8Rim carbonate
reaction m xture and degassed by bubbling nitrogen

(1.0g) bmdbtegylakistie phendpliosphine)psliadturh@) (BRg) wersiaddrdds .thefreaction
solution o

. f ] . .
mixture apg geasedio Yg0T¢ for 2 bgpisapderitrogen. yeralingyjp FRomhy | )
tempgrg%gmedrgaction mixture was poured into ethyl acetate and the organic layer

washed with water, aqueous hydrochloric acid (2M), brine, dried over anhydrous
magnesium sulfate, filtered and evaporated. The resulting oil was redissolved in
dichloromethane (50 mL) and hydrochloric acid in 1,4-dioxane (4M, 5 mL) was added.
After 18 hours the reaction mixture was concentrated and purified by column
chromatography (gradient 0-5% methanol in dichloromethane). Further purification by
reverse phase HPLC (gradient 25-95% acetonitrile (MeCN) in 0.2% aqueous ammonium
acetate (NH,AcO) on Symmetry™ column) gave the sub-titled product as a white solid
(0.36g).

'H NMR (300 MHz, CDCL,) § 7.57 (1H, d), 7.31 (1H, d), 7.20 (1H, dd), 6.30 (1H, s),

3.76 - 3.56 (2H, m), 3.46 (1H, 1), 3.18 (2H, d), 2.87 - 2.66 (2H, m), 2.34 (1H, s), 2.07 - 1.91
(4H, m), 1.80 - 1.54 (14H, m).

MS (APCI+) ion [M+H]" 392/4

m.p. 145-147 °C



10

15

20

25

(1.3g) (prepared as described in W99/ 29661)
i NN, N-di et hyl formam de (10 nlL) was added to the
w0 e@a7ed mi xt ure and degassi ng conti nued for BEGIEER2004/000227
Pot assi um car bonate (1.0g) and
tetrakis(tri phenyl phosphi ne Balladiun(O) (0.2g) were
added to the reaction mxtdre and heated to 80-90C
for 24 hours under nitrogen. On cooling to roomis
erature the reaction m xture was poured into ethyl
Otac =1t anMeORD -06.44ni ¢ | ayer washed with water, :
Bqueous hydrochloric acid (2M, brine, dried over
anhydrous magnesium sulfate, filtered and evaporat ed.
The resulting oil was redissolved in dichioronethane

50 nL) an drochloric acid in 1, 4-di oxane (4M 5
Fhmg-Salﬂach-hyAngﬂ-i@n«bﬂslslfmt)é)ovceﬁmtyl]rrj\’-m xt ur e

“f*%Yﬁf%%%“?S”%s-&-ﬁ ARV, o ool o
MetfhSehigs 8T Q OSFIHL%@_Q%%@%H i 1 callion Ppy (:F]L g(l)%r fﬁ) 3.4-

phase HPLC (gradi ent acetonitri

dlhmmatmewm@mmuw7]ae@u@ﬂmetﬂ1&bl4e‘i@@)n ERUARS W)TM 33g)
ol um) gave the sub-titled product as ite solid

and (ﬂllﬁthaé mez(@ 3P miRdickvgomsthaneddend)). mﬁerﬂm@ H;le I@aqtlon mixture

H
was (:ngengfftedgreﬁiés?l}ﬁ& in, e)]fhylgc%t’e (aﬁiilﬁle(ﬁ(rgmgc g%yer wgslgg \Yl ater
bnn@) dnea o%ér &‘i’}gdroﬁﬁs m Pt glglgrr;]l shifgkd ?l@é‘é& ?ﬁ@ ev: ng)msdged' 5lguI%at&:on by
nOITWI) WMHBE@Z%CIR@T 0-SE2 @t(héni(ﬂ QEﬁIiH) mZIBchl{)I@h%Sh&x@eﬁ sitfgai N

- 16.
NOV?P%?‘ §Ply Hsﬁ{&agsfﬁ%sw%wnmp@m Hasul f onyl ) oxy] buty
[T-N- 5 (tricyclo [3.3.1.13" "]
dec- 1-yl net hyl ) benzam de Met hanesul f onyl chl ori de (0.08

'H MR (3@ MEEaUDCR) 8 7591 UH, @y 703‘3 @Hctij gty QH, ddPk:3, (4H s), 4.25
di hydr oxybutyl ]-N-(tri cycl o[ 7] dec- 1=yl net hyl)
- 4.09eB Ham) db9¢ ER (L E, h)j3.1§ 02}3313)3 OG(BH tsD i29hyD 661(21& m) 2.30

(lH(ag) 2@1@,&)%% gngrEISQ]r(clagﬁt hz)ine (10 rrL) After 1 hour the
MS (APCI+) ion [M-+H]" 470/2

d) 2—Chloro-5 ~[(3S)-3-hydroxy-4- (methylammo)butyl]-N-(tr1cyclo[3 3.1.1%7] dec-1-
ylmethyl)benzamlde

Aqueous methylamine (40%) (3 mL) was added to a solution of 2-chloro-5-[(3.5)-3- |
hydroxy-4-[(methylsutfonyl)oxyJbutyl]-N-(tricyclo[3.3.1.1*"]dec-1-ylmethyl)benzamide
(Example 1 c) (6.13 g) in acetonitrile (20 mL) and heated at 50°C for 4 hours. Further
aqueous methylamine (40%) (2 mL) was added and heating at 50°C continued for a further
1 hour. On cooling the reaction mixture was concentrated and purified by solid phase
extraction on Waters’ SCX resin, eluting with ammonia in methanol (7M). The residue
was dissolved in methanol (5 mL) and hydrochloric acid in dioxane (4M, 1 mL) was

added, evaporation gave the titled compound (0.12g).
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was concentrated, redissolved in ethyl acetate and the

organic | ayer washed with water, 10 brine, dried over
waplwadreas nagnesi um sul fate, filtered and evapOr/aEm®d4/000227

Purification by normal phase HPLC (gradient 0-5%

ethanol (EtOH) in dichlorongjhane on silica NovapakTM

columm), gave the sub-titled conpound (0. 14g). 1H NWR

(300 MHz, CDC13) 6 7.57 (1H, d), 7.33 (1H, d), 7.20

(1H, dd), 6.31 (1H, s), 4.25 15 - 4.09 (2H, m, 3.96

'H NMR. 800 (Mitk, dYDMI0)E 8%, 8.9Y (28, B (BHIIE)), 73993H; d), 7.31 -

2.65 (2H, m, 2.30 (1H, d), 2.01 (3H, s), 1.87 - 1.57
7.22((ZHHm) .60 M52 AFE) m), 3.8h- 366 HIE, mEG/0T .88 (3H, m), 2.88 - 2.57

oA B IR P SR SRR el
MS gg%ﬁz%?%ﬂ @aﬁi’g‘f@%ﬁ m.) was added to a sol ution of

m’_p.ihggzj)os mgyde%- [7( met hyl SIU| foEy: ggxy] but él ]- (I\I-E)((t ri Icycllo )
13..3. 3' -1.y1 met hy enzam de anpl e c
[a]ﬁoqq_sogy_ssllflr}wg@gﬁé%liﬁtri le (20 nL) and heated at 50C for
4 hours. Further aqueous nethylamne (40% (2 nL) was
added and heating at 50C continued for a further 25 1
hour. On cooling the reaction m xture was concentr at ed
anquurifi ed by solid phase extraction on Waters' SCX

Exafny n, eluting with amonia i n-nethanol (7M. The

2-ChR$6-BUR3S) B iy 8 63§ U-Y’ By lathii®basnpIV-(thicpdlp [3a31111> " dec-1-
hydrochloric acid in dioxane (4M 1 nlL) was added,
ylmethypbeuaanvidegaydsochleridet | ed conpound (0. 12g). WO

2004/ 074224 PCT/ SE2004/ 00022 MR~300 MHz,
d6-DVBO) S 8.69 - 8.37 (2H £ 29 NMH, t), 7.39
(1H, d), 7.31 - 7.22 (2H, 3 - 521 (1H m),

3.81 - 3.65 (1H, m, 3.07
(3H, m), 2.54 (3H, sy, 1. H s), 1.75 - 1.55 (8H,
m, 1.52 (6H, s). on [MeH] " 405/7 s mp.
>200 C dec [a]21 ([C=0.15 in[MeOH), -2.4 D

, m, 2.88 - 2.57

Aqueous ethylamine (70%) (2 mL) was added to a solution of 2-chloro-5-[(3S)-3-hydroxy-
4-[(methylsulfonyl)oxy]butyl]-N-(tricyclo[3.3.1.1*"]dec-1-ylmethyl)benzamide (Example
1 ¢) (0.2 g) in acetonitrile (5 mL) and heated at 50°C for 2.5 hours. On cooling the reaction
mixture was concentrated and purified by solid phase extraction on Waters” SCX resin,
eluting with ammonia in methanol (7M). Further purification by reverse phase HPLC
(gradient 25-95% acetonitrile in 0.2% aqueous trifluoroacetic acid (TFA) on Symmetry™
column). The residue was dissolved in methanol (5 mL) and hydrochloric aci(i in 1,4-
dioxane (4M, 1 mL) was added, evaporation and recrystallisation from acetonitrile, gave

the titled compound (0.13g).

'H NMR (300 MHz, de-DMSO) 5 8.74 - 8.32 (2H, m), 8.30 (1H, t), 7.39 (1H, d), 7.33 -
7.21 (2H, m), 5.46 (1H, d), 3.84 - 3.68 (1H, m), 3.05 - 2.85 (5H, m), 2.85 - 2.55 (3H, m),
1.94 (3H, 5), 1.79 - 1.55 (8H, m), 1.52 (6H, s), 1.19 (3H, 1).
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Exanple 2 10
2-Chl oro-5-[(3S)-3-hydroxy-4-(ethylam no)butyl]-N-(tri
weyohofa28. 1. 13'] dec-1- ylnmethyl)benzam de, PCT/SE2004/000227

hydrochloride H OH N J6 O ClI HC Aqueous ethylam ne

(7099 (2 nL) was added to 5sol ution of

2-chl oro-5-[(3S) - 3-hydr oxy-

4-[ (et hyl sul fonyl ) oxy] butyl]-N-(tricyclo[3.3.1.13"]de

c-1-yl nmet hyl ) benzam de (Exanple 15 1 c¢) (0.2 g) in
MS @ERIPNidn M- 319421 and heated at 50C for 2.5 hours.

On cooling the reaction m xture was concentrated and

purified by solid phase extraction on Waters' SCX

resin, eluting with ammonia in nethanol (7M. Further
Examplid i cati on by reverse phase HPLC (gradi ent 25-95%

cetonitkil.e yn 0.,2% b f a ls | 37
2O T S e P RS R b HBLAZ Ty RS 1.0 ] dec-1-
yimeéthPfsensaphidd) hyBidthdtidd 5 m) and hydrochloric acid in
1,420 di oxane (4M 1 nlL) was added, evaporation and
recrystallisation fromacetonitrile, gaye the titled
compound (0.13g). 1H NWMR (3Q8 (?\l O S 874 -
8.32 (2H, m, 8.30 (1H, nd), 7.33 - 7.21
(2H, m, 5.46 (1H, d), (1H, m, 3.05 -
2.85 (5H, m, 2.85 - 2.5p rn), 25 1.94 (3H, s),
1.79 - 1.55 (8H, mH 1. 59 s), 1.19 (3H, t). WO
2004/ 074224 PCT/ S 0 25 MS (APCI+) ion

2-Chloro-5-[(3S
]-N-(tricyclo |
hydr ochl ori de

1-Methylethylamine (3 mL) was added to a solution of 2-chloro-5-[(35)-3-hydroxy-4-
[(methylsulfoﬂyl)oxy]butyl]-N-(tricyclo [3.3.1.1%"]dec-1-ylmethyl)benzamide (Example

1 ¢) (0.22g) in acetonitrile (10 mL) and heated at 50°C for 18 hours. On cooling the
reaction mixture was concentrated and purified by solid phase extraction on Waters’ SCX
resin, eluting with ammonia in methanol (7M). Further purification by reverse phase
HPLC (gradient 25-95% acetonitrile in 0.2% aqueous trifluoroacetic acid on Symmetry™
column). The residue was dissolved in methanol (5 mL) and hydrochloric acid in dioxane
(4M, 1 mL) was added, evaporation and recrystallisation from MeCN, gave the titled
compound as the hydrochloric acid salt (30mg).

'H NMR (300 MHz, d-DMSO0) § 8.70 - 8.21 (3H, m), 7.40 (1H, d), 7.30 - 7.25 (2H, m),
5.44 (1H, d), 3.83 - 3.67 (1H, m), 3.38 - 3.19 (1H, m), 3.05 - 2.86 (3H, m), 2.87 - 2.55 (3H,
m), 1.93 (3H, s), 1.77 - 1.47 (14H, m), 1.24 (3H, d), 1.22 (3H, d).

MS (APCI+) ion [M+HT" 433/435

Example 4
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OHNOCOC HC 1-Methylethylamne (3 nL) was added to a
sol ution of 2-chloro-5-[(3S)-3-hydroxy-4-
wQ eovaoebsul f onyl ) oxy] butyl ] -N-(tricycl of 3. 3. 1pABSE9e0600227

| -yl met hyl ) benzam de (Exanple 10 1 c) (0.22g) in
acetonitrile (10 m.) and hegted at 50C for 18 hours.
On cooling the reaction m xture was concentrated and
purified by solid phase extraction on Waters' SCX
resin, eluting wwth anmmoni a in nmethanol (7M. Further

2-Chpoior3-[ (B R)-Behy dpyxy-$\(Rictity]l mhdss butyt]-S-¢aeade [8 3. 1. 25 R %-
acetonitrile in 0.2% aqueous trifluoroacetic acid on

yimetlyyhhenggmide col urm). The resi due was dissolved in
met hanol (5 nmL) and hydrochl grre_aerd. i o di oxane 15
(4M 1 nlL) was added, evaporjati or and
recrystal lisation from MeCNL gavegythe l-éi tled conpound
as the hydrochloric acid g& (30ng). 1H NWR (300 MHz,
d6-DMVSO) 6 8.70 - 8. gL (3H 7.40 (1H, d), 7.30 -
7.25 (2H, m, N
5.44(1H,d), 3. 83- 3.
H m, 2. 87-2.55(3
(14H, m, 1.24 (
[ MtH " 433/ 435
PCT/ SE2004/ 0004 :
2- Chl oro-5-[ (3R) - 3- hydr oxy-4- (et hyl am no) butyl ] -N-(tr
icyclo [3.3.1.13" "] dec-1- ylnethyl)benzamde N H OCH

NOC HC 5 6{1;)
2) SEthanyhi2,33,8,89,3-ogtamath g-GR) iidioxn-3 &Rjsiladecane

The s%b?titfjeld%)c()?ﬁp%tgd gis IBr'eS%% BY the method of Example 1(a) using (2R)-3-

7 38-3. 19(1H, m), 3. 05- 2. 86( 3
H/~2009, ;,93( sy, 1.77 - 1.47
GA. 4), 1.22°(3H d). M5 (APCI+) ion
] | e 4 WO 2004/ 074224

9.

2,

butene-1,2-diol.

"H NMR (300 MHz, CDCl, } § 5.92 - 5.81 (1H, m), 5.26 (1H, d), 5.11 (1H, d), 4.16 (1H,
q), 3.57 - 3.42 (2H, m), 0.90 (18H, s), 0.05 (12H, s).

b) 2-Chloro-5-[(3R)-3,4-dihydroxybutyl]-N-(tricyclo[3.3.1.1*"}dec-1-
ylmethyl)benzamide

The sub-titled compound was prepared by the method of Example 1(b) using 5-ethenyl-
2,2,3,3,8,8,9,9-octamethyl-(5R) 4,7-dioxa-3,8-disiladecane (product of Example 4a).

'H NMR (300 MHz, CDCL, ) § 7.57 (1H, d), 7.31 (1H, d), 7.20 (1H, dd), 6.30 (1H, s),
3.76 - 3.56 (2H, m), 3.46 (1H, 1), 3.18 (2H, d), 2.87 - 2.66 (2H, m), 2.44 (1H, s), 2.07
(1H, s), 2.01 (3H, s), 1.80 - 1.54 (14H, m).

MS (APCI+) ion [M+H]" 392/4
[a]** (C=0.26 in MeOH) +14.0°
D

¢) 2-Chloro-5-[(3R)-3-hydroxy-4-[(methylsulfonyl)oxy]butyl]-V-
(tricyelo[3.3.1.13"}dec-1-ylmethyl)benzamide '
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The sub-titled conpound was prepared by the nethod of
Exanple 1(a) using (2R)-3- butene-1,2-diol. H NWR (300
wWORB4/OGR0A3 ) 8 5.92 - 5.81 (1H, m, 5.26 (1H, Pci/SE®04A00227
(1H, d), 4.16 (1H, 10 q), 3.57 - 3.42 (2H, nm, 0.90
(18H, s), 0.05 (12H, s). b)
2-Chl oro-5-[(3R) -3, 4-di hydr%xybutyl ]-N-(tricyclo[3.3.1
.13"] dec-i- ylnethyl)benzam de The sub-titled
compound was prepared by the nethod of Exanple 1(b)
I I =
B R A it e R R S i
[(3R)\JB/R diBRG oMty ICRALRSy cBo[3.3511°( Tielc- 1 Imethyd)befzhide) |
7.20 (1H, dd), 6.30 (1H, s), 3.76 - 3.56 (2H, m,
3.46 (1H, t), 3.18 ( 2Hd 2.87 - 2.66 (2H, m, 2.44

e v, Sl s Poseat i, %%972%"04591 éaléi‘l (IH, )

425(%@»(@@1 hg %@H)s gk 4H0m)% €3 (21-1 d),3.06 31, ), 2.3 - 2.63 (2H, m),
| 'or 6- 521 (3R) - 3- hydr 0xy- 4- [ (mét'hyl sul’f onyl) oxy] but’y

2. 40I(]HN;) 281 (3H; s)yth [1373141—.1,]13)]
ec- 1-yl net hyl ) benzam de WO 2004/ 074224

MS @@I@%EEDDWD%]JZ‘Q’@ 227 The sub-titled conpound was
prepared by the nethod of Exanple 1(c) using
2-chl or o- 5-

d) ﬁ(@ﬁbro?is 4 M?%Mh&mgkaml NRﬂ:Vﬂ&lglM(&m} Clé%@ 11> 7]dec-1-

dec- 1 -yl net hyI) enzam de
yimeéth@lfbdnlaimidg , 7. 33 (1H, d) 7 20 (1H dd) 6. 31 (1H

The ?xé@@ ?(H;{pozlgl Ofea%(;ggpar (2 y téle ggeth fé%;(a(lg)ip &lgl :usirr% _QZgglo(lrgﬁ,-[(S R)-
3-hy?{9wuz4+ R%;gfﬂ é@qyl)dxﬁgutyl] Wpbichddi . e AR LORShbeR hmide.

2 Chl oro 5- [(3R) 3- hydroxy-4- (net hyl am no) butyl] N
tri c 1.13 édec 1- 10 yl met hyl ) benzan de The
Bl(é &M&% éPe;Sa’x7daHb91)181%9 Hbd -3 (1Ex dhpld - 7.22

(2H, % L 6309 At 05 %123 3R, m), 3.07 - 2.88 (3H, m), 2.88 - 2.57 (3H, m),
2.54 (3H, 5), 1.95 (3H, 5), 1.75 - 1.55 (8H, m), 1.52 (6H, s).
MS (APCI+) fon [M+H]* 405/7

Example 5
2-Chloro-5-[(2R)-3-(ethylamino)-2-hydroxypropyl]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-benzamide, hydrochloride
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3 -hydroxy-4- [(nethylsul fonyl)oxy]butyl] -N-(tricyclo
[3.3.1.13"]dec-1-ylnethyl )b enzam de. 1H NWVR (300
wWORB4/ODEBO) 6 8.69 - 8.37 (2H, nm), 8.29 (1H, tPCT/SERH4/000227

(1H, d), 7.31 - 7.22 15 (2H, m, 5.60 - 5.21 (1H m,
3.81 - 3.65 (1H, m, 3.07 -,,2.88 (3H m, 2.88 - 2.57
(3H, m, 2.54 (3H, s), 1&@(3H s), 1.75 - 1.55 (8H,
m, 1.52 (6H, s). M5 (APCI+) ion [MH—|]+ 405/ 7 Exanple
5 20
2-Chl oro-5-[ (2R) - 3- (et hyl am no) - 2- hydr oxypropyl ] - N-(tr
icyclo[3.3.1.13"'] dec-1- ylnethyl)-benzam de,

a) hﬂﬂmhfo-@-pdq:dﬂyl)m(tneyclo[wll 13Ndbc-1ey1metm-benzamlde
2004/ 074224 PCT/ SE2004/ 00022 ?

2-Chiarery lgflg-}é(tpgy(ég[éﬁ;‘eh} jdem-l-ylmethy )-bénzamide

Gresed eIt by QS PED 7 R, b SR %00

d1ch10VdHif§§rgn‘}ﬁ) ?ﬁ&bﬁﬁiﬂeﬂtﬁ}lfiﬁﬁﬁgﬁ{ (3?94?%/' tﬁﬁfy%ﬂgﬁg Hifle MQ%6g) lithium

chlomidec(6l Idigd band @, Ni-dlimeﬁlyflfphnmmkia 290pal) W@rmbtﬁ(atdd)to gﬁh@m};&i@r

nitrotg%gg\;%r@/b Phes P Elg)y(ﬁéif,ﬁslglg%u e(s;zl@rg{] I uma’g,\g] |°8rﬁ|%ng%lalmutes Phe
m1xt5r%%%sqgén ge?d; ﬁo{ﬁ]eh trlrﬁg ?3{@ r%]é)o {ﬁ%%téetg’&%rgt‘fﬁf e}ﬁ%%teu 3x

250085 dtibeBvéeahedtoudH 1uh{1§LQfaEH ifiltered>0Q cohdentramt I’t@giv%dm oil.
into ethyl acetate (3 x 250rrL) dri ed over anhydrous

The cmgm esxturn wad fuatfeed byi ddmdﬁamdto‘gtﬁpbﬁ relutimgenith 9:1gi ve

oil. 1o The cru xtuevvas ified by colum
lSOh%‘ﬁF?fﬁf&f/b@‘iﬂ&ﬁ%EP %V%ﬁaeﬁgﬁ 1% Cemnouriddadine/ et hyl
acetate to give the sub-titled conpound (5.239).

'H NMR (300 MHz, CDCL,) § 7.54 (1, s), 7.33-7.31 (1H, d), 7.20-7.16 (1H, d), 6.25 (1H,
brs), 5.99-5.85 (11, m), 5.13-5.06 (2H, m), 3.39-3.37 (2H, d), 3.19-3.17 (2H, d), 2.01 (3H,
brs), 1.76-1.63 (6H, br AB), 1.58 (6H, br s).

MS (ES+) ion [M+H]" 344, 346

b) 2-Chloro-5-(oxiranylmethyl)-N-(tricyclo[3.3.1.1>"]dec-1-ylmethyl)-benzamide
2-Chloro-5-(2-propenyl)-N-(tricyclo[3.3.1.1*"]dec-1-ylmethyl)-benzamide (Example 5 a)
(9.4g), pyrazole '(O._45 g) and methyltrioxorhenium(VII) (0.40g) were stirred together in
dichloromethane (40 mL) under nitrogen, and hydrogen peroxide (27.5% wt. solution in
water, 13 mL) was added dropwisé. The reaction was then monitored by HPLC/MS and
further portions of pyrazole, methyltrioxorhenium(VII) and hydrogen peroxide were added
over a period of 2 days until the reaction mixture consisted of a 1:1 mixture of starting
material and product. The mixture was then poured into water (500 mL), extracted into
dichloromethane (3 x 300 mL), washed with 2M aqueous hydrochloric acid (300 mL),
brine (300 mL), saturated aqueous sodium thiosulfate (300 mL), dried over anhydrous
magnesium sulfate, filtered and concentrated to give an oil. This was purified by column

chromatography eluting with 2:1 isohexane/ethyl acetate to give the sub-titled compound
(4.71g).
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1H NVR (300 MHz, CDC13) 7.54 (1H, s), 7.33-7.31 (1H,
d, 7.20-7.16 (1H, d), 6.25 (1H, br s), 5.99-5.85
W@ 2ad4/0m224 5. 13-5.06 (2H, m, 3.39-3.37 (2H, d)PCT/SE2004/000227
3.19-3.17 (2H, d), 2.01 (3H, 15 br s), 1.76-1.63 (6H,
br AB), 1.58 (6H, br s). Mpg(ES+) ion [MH} 344, 346
b) 2-Chl or o- 5- (oxi ranyl met hyI )-N-(tricyclo
[3.3.1.13""] dec-1-yl nmethyl)-benzam de
2-Chl oro-5-(2-propenyl)-N(tricyclo[3.3.1.13 "] dec-I-y
Irret hyI) benzam de (Exanple 5 a) 20 (9.4g), pyrazole
and msthyltrl oxor heni u VII

&O 409 ; wer e
Rr@ DD G 16 %l(]c,}hldéf%%%t 4r(éHg b 7r5-7.ah b, dd) 628

(IH, &ra ber 223700, di AR opiSe S D 2 Sl
2.01 ﬁ?,rbr r1|~;50f gg((fy F}Jdg.y Iy%9a(@ﬁ ]\J}H.jrt her portions of

yrazol'e, ‘methylt’ri oxof heniun{ ) and hydrogen

MS (ESPrg)idnc[MmT%QMd over a period of 2 days until the
reaction m xture consisted of a 1:1 m xture of
starting 25 material and product. The m xture was then

e ter exLr B
o ERBGSlleRnRita pasg i ElGihiad ) Thfeowrvmstoms
benzA¥@dgochl oric acid (300 nL), brine (300 nL), saturated
aqueous sodiumthiosulfate (300 nL), dried over
(1R, 2RP{HHNONS Bis(tasrdesbutylsalitfdehe)- 1, Ridytiehechnadidminocobalt(IT) (0.30g),
concentrated to give an oil. This was purified b

acetie aid (15 8y gra tdBenedBynke) \g@qeﬁgrrml tqgethey in air for 1.25 hours. The

solven?sovrs}gr)é }%/rg%lg%%i z?z(l:v%é a5 %\xféﬁ]fg ﬁw&g@iﬁ %le}ss was gned under high
/ 1 A -
T LS SURGGL 5 00 O
benzgriide (Example 531)22-1 8g)] &ate2Kll .S a)L,) ddd 1Ftriydfofadh, (109 mL) were then
(3H, 2.53-2.52 (1H 2.01 (3H, br
addeé jo &11 apsl the @Axt(lms,tm@gl upgdsr mtiow fpgg% hgwssgoncgltwd(eggﬂunﬁed

by ccgﬁ’r%ﬂ L)MBEQ%O%?@E\() e%gc?h(%%%/}t% r21y zso}%eﬁ(alﬁ/ etRIyl acetate to give the sub-titled

com;(dhhﬂ@(y%%[ .1.13" ] dec-1-yl net hyl ) - benzani de (1R,
N - Bi s(3,5-di-t-butyl salicydene)-1, 2-cycl ohe
xaned| am nocobalt(I1) (0.30g), 10 acetic acid (0.15

MS(%#W%&%?ES%% m.) were stirred together in air

d) 2-Chloro-5-[(2R)-3-(ethylamino)-2-hydroxypropyl]-N-(tricyclo{3.3.1.1*"}dec-1-
ylmethyl)-benzamide, hydrochloride salt
2-Chloro-5-[(2R)-2-oxiranylmethyl]-N-(tricyclo[3.3.1.1*"]dec- 1-ylmethyl)-benzamide
(Example 5 c) (452mg), ethylamine (70% aqueous solution, 5 mL) and tetrahydrofuran (15
mL) were heated together at 50°C under nitrogen for 20 hours, cooled and concentrated to
give an oil. ThlS was punﬁed by Waters” MCX resin (mixed-mode cation exchanger) and
then by column chromatography eluting with 19:1:0.1
dichloromethane/methanol/ammonia. The oil obtained was dissolved in dichloromethane
(5 mL) and one molar (1M) ethereal hydrogen chloride (4 mL) was added. The mixture

was concentrated to give the sub-titled compound as a solid (415mg).



solvents were then renoved in vacuo and the resultant

brown gl ass was dried under high vaccumfor 2 hours.
WQ@2@hloone+ 5- (oxi ranyl methyl ) -N-(tricycl o[ 3. 3. 1PABSie4000227

1-yl methyl)- benzam de (Exanple 5 b) (1.149), water

(1.5 nmL) and tetrahydrofur (100 mL) were then added

to this and the m xture stitred under nitrogen for 82

hours, concentrated and purified 15 by col um

chromat ography eluting with 2:1 i sohexane/ et hyl

Iy h@@@t(ﬁbﬁhﬁ’? %@wé@@g%%& 262{)1‘%9 £);GOPRPUD ¢ 11 0) 28807 MR 21, m);

1 on

5. 53% @419{ @; Ma( @R) bBm)£L. Mizmmﬁ) md; Dy 2060y HOPY] 1.9M(HL fbr 5);
cyclo . 3'] dec-1- yl et I}{I) benzam de,
1. 6941yi&((6ﬂalboAin,el é&[&H br s) 120 1.16 (3
anyI methyl]-N-(tricyclo[3.3.1.1
MS: MCIQ%V@S)WH M@t‘é% benzam de (Exanple 5 c)
5 f][%z , ethylam ne (70% aqueous solution, 5 nL) and
rahydrofuran (15 nlL) were heated together at 50C
under nitrogen for 20 hours, cool ed and concentrated
to 25 give an oil. This was purified by Waters' MCX
Exampdd ¢ (i xed- node cation exchanger) and then by

Z"Clg‘f?’lé#g& 4 ogﬁé@%ﬁag tﬁ&ffrﬂ@ V‘\‘ngt“p‘?ﬁjé OB?'\? Obt ai Ined was
P SR Sy e ol

10 m xture was concentrated to give the sub-titled
conmpound as a solid (415nmg). 30 WH2004/ 074224
PCT/ SE2004/ 000227 30 1H NMR (400Q d6- DMSO) 6
8.29-8.26 (1H, t); 7.43-7.40 (1H d);| 7.30-7.28 (2H,
n; 5.53-5.52 (1H, d); 3.98 (I br 'm); 2.94-2.82
(5H, m): 2.79-2.67 (3H, m: 1.94 (@H br s):
1.69-1.58 (6H, br AB); 1.52 (§H, br s); 1.20-1.16 (3H,
t). Ms: APCI(+ve) ion [MtH] s, 407 5 mp. 218C
Exanpl e 6
2-Chl oro-5-[(2R) - 2- hydt
pyl] N

2-Chloro-5-[(2R)-2-oxiranylmethyl]-N-(tricyclo[3.3.1. 1*7)dec-1-ylmethyl)-benzamide
(Example 5 c) (133“mg), isopropylamine (3 mL) and 1-methyl-2-pyrrolidinone (5 ml.)
were heated together at 80°C in a sealed tube for 22 hours, cooled and poured into brine (50

15 mL), extracted into ethyl acetate (3 x 50 mL), washed with brine (3 x 50 mL), dried over
anhydrous magnesium sulfate, filtered and concentrated to give an oil. This was purified
by Waters’ MCX resin and then by column chromatography eluting with 19:1 50.1
dichloromethane/methanol/ammonia. The oil obtained was dissolved in dichloromethane
(5 mL) and 1M ethereal hydrogen chloride (4 mL) was added. The mixture was

20  concentrated to give the titled compound as a solid (85 mg).
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(tricyclo [3.3.1.13" '] dec-1-yl nethyl)-benzam de,
hydrochloride io H OH HN 6 0 Cl 2-Chloro-5

WO po2Ry4224 oxi ranyl methyl] -N-(tricyclo [3.3. 1. RGI/S§2004/000227
dec- 1-yl net hyl ) - benzam de (Exanple 5 ¢) (133 ng),
i sopropylam ne (3 nL) and %qnethyl-2-pyrrolidinone (5
nm.) were heated together at 80C in a seal ed tube for
22 hours, cooled and poured into brine (50 15 nL),
extracted into ethyl acetate (3 x 50 nL), washed with

H NMR 1400 8[He, 60DMI0Q) 318.edl yvisrt); 7adfhydl ¢ud, dpgresi.2oi2H, m);
sulfate, filtered and concentrated to give an oil.

5.52 (i, Sr vk S YA Hs bed); 2.85-28 @Fs mNER3 26T BHam); 1 194#31Bybr s);
hr Quat eluting with 19:1:0.1
1'69'3$bﬁﬁrwﬁn§@€2§ﬂﬂpfamni a. The oil obtained was
. di i fehlior thane (5 nL) and 1M et hereal
MS %gmﬁggﬁﬁg‘ﬂ]dgl(ga@%ﬁ) was added. The m xture was 20

m.p. d8pt@ntrated to give the titled conpound as a solid
(85 ng). WD 2004/ 074224 PCT/ SE2004/ 000227 31 H NWR
(400 MHz, d6-DVSO) 6 8.29 (1H, br t); 7.43-7.41 (1H,

Exa d]}l;e77' 31-7.29 (2H, m; 5.52 (iH br s); 3.99 (1H, br
Rl /5 98-2. 92 (3H, m; 2.83-2.67 (3H, mM; 1.94 (3H, br

- 0-5-fk ' i . ME:

-l Ry O (P dShpbrbuddor g . Bre 7

(tricylJRI3dk. U Filek{12RAmethyly-bemzamide] i 3idoyhllooddgsakipy| ) anmi no]
propyl]-N (tricyclo [3.3.1.13"] ,
dec- 1-yl net hyl ) - benzam de, hydrl_ci)chl oride salt 10

1

ZT

2-Chloro-5-[(2R)-2-oxiranylmethyl]-N~(tricyclo[3.3.1.1*"]dec-1-ylmethyl)-benzamide
(Example 5 c) (133 mg), 3-amin0-1-propaﬁol (3 mL) and 1-methyl-2-pyrrolidinone (5 mL)
were heated together at 80°C in a sealed tube for 22 hours, cooled and poured into brine (50
mlL), extracted into ethyl acetate (3 x 50 mL), washed with brine (3 x 50 mL), dried over
anhydrous magnesium sulfate, filtered and concentrated to give an oil. This was purified by
Waters’ MCX resin and then by column chromatography eluting with 9:1:0.1
dichloromethane/methanol/ammonia. This was further purified by reverse phase HPLC
(gradient 25-95% acetonitrile in 0.2% aqueous trifluoroacetic acid on Xterra™ column).
The oil obtained was dissolved in dichloromethane (5 mL) and 1M ethereal hydrogen
chloride (4 mL) was added. The mixture was concentrated to give the titled compound as a

solid (60 mg).
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H NOCH OHA NO C

2-Chloro-5-[(2R)-2-oxiranyl nmethyl]-N-(tricyclo[3.3.1.1
w@200p/0dee+ | -yl met hyl ) - benzam de (Exanpl e 5 chCT/88B804/000227

ng), 3-am no-I|-propanol’ (3 nL) and

1-met hyl - 2-pyrrolidinone (3,nm) were heated together

at 80C in a sealed tube for 22 hours, cool ed and

poured into brine (50 is nL), extracted into ethyl

acetate (3 x 50 nL), washed with brine (3 x 50 ni),

dried over anhydrous magnesiumsulfate, filtered and

1 concentrated to give an oil. This was purified b
H NI 640 deg@gﬂmaa 2B1(6H, byd: b OdHoa 1 Gr EphRH

)5 59 S oot AR ATt ] (BBl :50Ph S Glir 3,092 FL,
2.831 B3 (BHeﬁll)ib}/ 9&%’1—’1"&%&)&%@#@5— § 8badi H 2PA %@% 53 (6H, brs).

acetonr ds t l'uor oa eflc ido
]MS.XPEH{ EMongivim) 438M3The oi | obtalned was di ssolved in
di chl oronmet hane (5 nL) and 1M et hereal hydrogen
M.p.c2056€i de (4 nl) was added. The mni xture was
concentrated to give the titled conpound as a solid
(60 ng). WD 2004/ 074224 PCT/ SE2004/ 000227 32 H NMR
Exmﬁ?ﬂ MHz, d6-DMSO) 8 8.28 (1H, br t); 7.42-7.40 (1H
.30-7.28 (2H, m;5.53 (1H, br s); 4.78 (1H, br
-Clﬁt)ro-ﬁl-{ Q®)BLdimbthydnind)-20n3iré Dy rdidyl]V-(tricycB[R8-12 YBec-1-
5H m; 2.81-2.68 (3H m; 1.94 (3H, br s); 1.76
ylme(cm-bbnz:rmdeahwnsh@sld@w br AB): 1.53 (6H, br s). 5
MS: APCl (+ve) ion [ MtH] + 435, 437 Mjp. 225C Exanple 8
2- Chl oro-5-[ (2R) - 3-(di met hyl am no) - & hydr oxypropyl ] - N-
(tricyclo [3.3.1.13'] dec-1- 10 y}fiethyl)-benzanmi de,
hydrochloride "~ N~

2-Chloro-5-[(2R)-2-oxiranylmethyl]-N-(tricyclo[3.3.1.1>"]dec-1-ylmethyl)-benzamide |
(Example 5 ¢) (133 mg), dimethylamine (40% solution in water, 3 mL) and 1-methyl-2-
pyrrolidinone (5 mL) were heated together at 80°C in a sealed tube for 22 hours, cooled
and poured into brine (50 mL), extracted into ethyl acetate (3 x 50 mL), washed with brine
(3 x 50 mL), dried over anhydrous magnesium sulfate, filtered and concentrated to give an
oil. This was purified by Waters’ MCX resin and then by reverse phase HPLC (gradient
25-95% acetonitrile in 0.2% aqueous trifluoroacetic acid on Waters’ Xterra™ column).
The oil obtained was dissolved in dichloromethane (5 mL) and 1M ethereal hydrogen
chloride (4 mL) was added. The mixture was concentrated to give the titled compound as a

solid (41 mg).
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'~~~ OH H/ NY OC
2-Chloro-5-[(2R)-2-oxiranyl methyl]-N-(tricyclo

WO 3003/014228' | dec- 1-yl met hyl ) - benzam de ( ExanpP@T/SE20)4/000227
(133 ng), dinethylamne (40% solution in water, 3 nL)
and 1-nethyl-2 15 pyrrolidiqqaone (5 nL) were heated
together at 80C in a seal ed tube for 22 hours, cool ed
and poured into brine (50 nmL), extracted into ethyl
acetate (3 x 50 nL), washed wi-th brine (3 x 50 nL),
dried over anhydrous magnesium sulfate, filtered and

1 concentrated to give an oil. This was purified by
HN/MRGMQO degwaoam 29%%26 bl3H,r ByeA3d.Phd sk dyPLE - 7 29 (2H, m);

641 Py oo O B0 2 el TGP OMA ) '&4&-5&%&@?2%)%662@3(, m;
194 @M%@ AR I ST R Or e (4 mL) vas.

MS: @Qttgmvej'hﬁlmmpmas\mﬁ concentrated to give the titled
- conpound as a solid (41 ng). WD 2004/ 074224
m.p.PUIR°E6E2004/ 000227 33 1H NVR (400 MHz, d6-DMSO) 6
8.29-8.26 (1H, t); 7.43-7.41 (1H, d); 7.31-7.29 (2H,
m; 5.64 (1H, br s); 4.11 (1H, br s); 3.15-2.98 (2H,
Exaﬁi}pieﬂf; 94-2.93 (2H, d); 2.79-2.66 (7H, nm; 1.94 (3H,
; 1.69-1.58 (6H, br AB); L53 (6H, br s). s Ms:
2-cmeﬁ-s-*t(d@)-nmym{owﬂ}(M&Bylaﬁﬁﬂo)emyﬂa -NU®AE JhaIBpl. ¢ Rlec-1-
2-Chl oro-5-[(19)-1-hydroxy-2-(net hyl am no)ethyl ]-N-(tr
ylm¢tbyhbenzpgride hydiychlorigtec- 1- 10 yl met hyl ) benzami de
hydrochloride HON H

HO,
4, N/
H

ZT

HCI

a) 2-Chlor0-5-ethenyl—N—(tr1cyclo[3 3.1.1*")dec-1-ylmethyl)benzamide

A solution of 5-bromo-2-chloro-N-(tricyclo[3.3.1.1*"]dec-1-ylmethyl)benzamide (prepared
as described in WO 00/61569) (1.0g), tetrakis(triphenylphosphine)palladium(0) (96mg)
and tributylvinyltin (1.15 mL) in toluene (15 mL) was heated at reflux for 3 hours, then
cooled to room temperature, diluted with acetone (30 mL) and treated with cesium fluoride
(10% ag, 10 mL) at room temperature for 2 hours. The resulting mixture was filtered
through celite with further washing with toluene and concentrated. Water was added and
the mixture was extracted with ethyl acetate. The combined organic phases were washed
with water, dried over anhydrous magnesium sulfate and concentrated. The resulting oil
was purified by column chromatography (ethyl acetate:isohexane 100:1 to 80:20) to give
the sub-titled compound as a white solid (0.87g).
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N OC HC a) 2-Chloro-5-ethenyl N
(tricyclo[3.3.1.13" ]dec-1-yl nethyl)benzam de is A
w@etouo7ae of 5- brono-2-chloro-N-(tricycl o 3. 3. RCTSE2004/000227

] dec- 1-yl et hyl ) benzam de (prepared as described in
WO 00/ 61569) (1.09), 4 ‘
tetraki s(tri phenyl phosphi ne3) pal | adi um(0) (96ngy) and
tributylvinyltin (1.15 nL) in toluene (15 nL) was
heated at reflux for 3 hours, then cooled to room
tenperature, diluted with acetone (30 nL) and treated

1 wth cesiumfluoride (10%aq, 10 nlL) at room

H NMRy§40aMHz CeL)D hadiks. 1Hhe 39 €édI TN 3 stk eb w8 <dd, 1H),

625 (oo it 1 Boroanis JFbcrTolh o 20! Hamd et Tos

3H), rinG)étglrbeh was extracted with ethyl acetate. The conbi ned
(o] gan’l C phases were washed with water, dried over
anhydrous magnesi um sul fate and- concentrated. The

resulting oil was purified by col um chromato rajloh
b) 1—éllih9ﬂo-5c¢(d6hﬂdmdsoxbeidmtl!ﬂ@mimt)eﬂﬁlleiﬁa)wm[éi%vle 3”?4@@-1—

Yime by esrams RO RoEa8/ 000207 34 1 AMR (400 Mk,
m-ClgE@ég%Oégbgnfﬁé dofh (m}(gﬁ}?(AY (5% (djfgilg_}%wﬁ% édZedEébr{&wéE%ver 10

mmuié'd)to a%gbﬁlfxogl@g %2:2ﬁ0r0~3 éﬂler(s&N Bikycld[3731.(H]dedH), 1. 65
, S

(d
yimedhyiivenzanige (Eeg)pla 9 ngadpétz@ﬁ@ SN -&ifChEYétaryinlicyhidend)-

B e e R A e P

(0.7%3 %@ﬂ:}ﬂm?@tﬂ%q 10N ROV AFUL i 107 § HB@I% 4 Surfher portion

["ut
of mZPBN @ B) ek héded anti-hé ﬁolmycm Whﬁleﬁ td \AZIannZ&;]cd?dg 44 rddin
yl met hyl ) benzam de_( Exanpl e g)).

tempeit@p-oVR; N sy 3S@ilwmltyérq>%@ﬁ (;N ) @M)u ‘H%Wé‘)ieda stirred for 1 hour

and f%xﬁlaﬂjﬁ‘,}/ . lée%]l%)él_ lh%%%%tﬁg (%2 rpifi %‘ 8@3}3 5§ (iner S 1rrf:n%| f3f QQ fours the

reacttbCRh OEMEBHPRQE d{hbrokbindhe ax?&@atet%v%&r adﬂEdi rthé plehsEOwerd
ours, a furthér portion of mCPBA Bg) was added

sepagndet] drkdeths aduebhiowanadrdceddt witto dmh}ommmbthmey The qopdmmed organic

- phases were dried over anhydrous sodium sulfate and concentrated. The resulting oil was

purified by reverse phase HPLC (gradient 25-95% methanol in 1% aqueous trifluoroacetic
acid). Further purification was performed by column chromatography
(methanol/dichloromethane/ammonia (0.88) 1:20:0.5 to 15:100:0.5) gave an oil. Addition
of excess 1M ethereal hydrogen chloride gave the titled compound as a white solid

(158mg).

14 NMR (400 MHz, d,-DMSO) § 8.33 (t, 1H), 8.20 (s, 1H), 7.48 (d, 1H), 7.45 (dd, 1H),
7.40 (d, 1H), 6.20 (s, 1H), 4.91 (d, 1H), 3.25-3.40 (m, 1H), 3.08 (dd, 1H), 2.95 (d, 2H),
2.85-2.95 (m, 1H), 2.55 (s, 3H), 1.95 (s, 3H), 1.63 (dd, 6H), 1.52 (s, 6H).



10

15

tenperature over 16 hours. Sodi um hydroxi de (NaCH)
(2M was added, stirred for 1 hour 15 and then
woreiohpreed ne (2Min methanol, 2 nL) was added. P&F/BEI004/000227
stirring for 24 hours the reaction was concentrat ed,
di chl or onet hane and wat er &gre added, the phases were
separated and the aqueous S extracted with
di chl oromet hane. The conbi ned organi ¢ phases were
dried over anhydrous sodiumsulfate and concentrat ed.
Exa}gﬁled@sulti ng oil was purified by reverse phase HPLC
ent 25-95% net hanol in 1% aqueous
2-Chidriol3+{(1 ®3d eliy dy o222 i et ylainisid) Erl]wr(tﬁéy@ﬁi[s 8N . MeQec-1-
performed by col uim chromat ograp
yimethstlhenetmirles hydraghiarfdene/ anmoni a (0.88) 1:20:0.5 to
15:100: 0.5) gave an oil. Add®Lo Qf .excess 1 M
et hereal hydrogen chloride gave|the fjitl ed conpound as
a white solid (158ng). 25 1H NMR (400 MHz, d6-DWVBO 6
8.33 (t, 1H), 8.20 (s, 1 7 (%8 , 1H), 7.45 (dd,
1H), 7.40 (d, 1H), 6. 20t
3.25-3.40 (m 1H), 3.08
2.85-2.95 (m 1H), '
(dd, 6H), 1.52 (s,
PCT/ SE2004/ 000227 3
2-Chloro-5-[(1R)-1- y-2-(met hyl am no)ethyl ] -N-(tr
icyclo [3.3.1.13" ¥4 -yl met hyl ) benzani de,
hydrochloride HON HYH 4 0 C HC s The titled
conpound was prepared by the nethod of Exanple 9 b)
using (R R-[N, N
elt § '

e T B By B e R AL
bis(85-ONEti)tyBal8cyfiderd);1,2-Eclol@xBded{aninhtotd)-) Imandsheb el TII) chloride.
H), 7. 44 (dd, 1H), 10 7. 40 (d, 1H), 6.26 (s 1H), 4.93

I H, 3.26-3.40 (m | H, 3.11 (dd, | H, 2.95 (d,

Iy %TgﬁdR (%(E&l%ﬁ]lz( gQD&v}é@)GaA% 53 (¢, (11?1*) &84 (s, fH% AP, TH),7.4% B 11,

7.40 (d, 1H), 6.26 (s, 1H), 4.93 (d, 1H), 3.26-3.40 (m, 1H), 3.11 (dd, 1H), 2.95 (d, 2H),
2.95 (dd, 1H), 2.57 (s, 3H), 1.94 (s, 3H), 1.64 (dd, 6H), 1.52 (s, 6H).

1.95 (s, 3H), 1.63

Example 11
2-Chloro-5-[(1R)-2-(ethylamino)-1-hydroxyethyl]-V-(tricyclo[3.3.1.1*"|dec-1-
ylmethyl)benzamide

H

ZT
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Exanpl e 11

2-Chl oro-5-[(1R)-2- (et hyl am no) - 1- hydr oxyethyl ] - N-(tri
weyoko74234 3. 1. 13'] dec-1- 15 yl net hyl ) benzam deCHEEIN04/000227

H N4 0 C WD 2004/074224 PCT/ SE2004/ 000227 36 The

titled conpound was prepargg by the method of Exan'pl e
9b) using (R R-[N N

bis(3,5-di-tertbutylsalicylidene)-1, 2-cycl ohexanedi am
nat o( 2-)] manganese(l11) chloride and ethylam ne. s 1H

The ti¥MR o(oﬁ%uharlmas gfepawsca)/ tife @ethBd o1 Bxatmple %) %mg (BRY{B-
40 (1H, s), 4.64 2.93 d),

bzs(3;r_? -gigerbwgls uqy11dﬁlye) 112-gyc (lqu:pqanegl)amlllaw anggxggse(lﬂ) goride
6H d), 1.00 (3H, t). Exanple 12

ande%ﬂéﬁ%fﬁo 5-[ (1R) - 1- hydr oxy- g‘p[(s hydr oxypr opyl ) ani no]
ethyl] -N 10 (tricyclo [3.3.1.13" "]

! dec- 1-yl net hyl ) benzam de HO N\/~OH HN\ 4 OO The
H NMRI(@@D Nﬂ{mdeSﬁ}?S Br36aH e, hy3-7138 (BEL hods.a0 (BXapt.e4 (1H,

A0, DPb(FLED .68 el P . dorief €5 )k ShSHh b o0
nato(2-)] manganese(l11) chloride is and
3-am nopropan-1|-ol. 1H NWVR (400 MHz, d6-DMVMSO S

Exarzz ﬂ{31~27 32 (3H, m, 5.40 (1H, s), 4.63 (1H, ' s), 3.44
B t), 2.93 (2H d), 2.66-2.55 (4H, m), 1.94 (3H,
2-C1ﬂt)r0-i [(ﬁﬂ)(lﬁlididm)&)’-le(Eﬁydr‘ﬁ@P(@ﬂ)m)im] eth@BN-6H, s).

(tricyclo[3.3.1.1*>"]dec-1-ylmethyl)benzamide

HO I_I\_ll/\/\OH

ZT

The titled compound was prepared by the method of Example 9b) using (R,R)-[N,N'-
bis(3,5-di-tertbutylsalicylidene)-1,2-cyclohexanediaminato(2-)imanganese(I1l) chloride

and 3-aminopropan-1-ol.

Il NMR (400 MHz, d-DMSO) § 7.43-7.32 (3H, m), 5.40 (1H, s), 4.63 (1H, ),
3.44 (2H, 1), 2.93 (2H, d), 2.66-2.55 (4H, m), 1.94 3H, s), 1.64 (6H, q), 1.57-1.50 (2H, m),
1.53 (6H, s).

Example 13
2-Chloro-5-[(25)-2-hydroxy-3- (methylammo)propyl]-N-(tr1cyclo[3 3.1.1%"]dec-1-
ylmethyl)-benzamide, hydrochloride
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2-Chl oro-5-[(2S) - 2- hydr oxy- 3- (et hyl am no) pr opyl ]

wo bbogordzeycl o [3.3.1.13"] dec-1- yl et hyl) - bene@nsEm®94/000227
hydr ochl ori de WD 2004/ 074224 PCT/ SE2004/ 000227 37 H
N~ OH H/ NO Cl a) 37
2- Chl or o-5-(2, 3-di hydroxypropyl )-N-(tricyclo[3.3.1.13'
7 ] dec-1-ylnethyl)- benzam de
2-Chl oro-5-(2-propenyl)-N(tricyclo[,3.3.1.13" "] dec-1-y
| met hyl ) - benzam de (prepared as 5 gescribed in
Exanpl e 5a) (1.99g) , tert-butanof” (40 nL) and water
(40 nm) were stirred together under nitrogen and
AD-m x-a was added. The m xt ur e @ en stirred at
room tenperature for 20 hours.} Sodiumsulfite (2 g)

was added and the m xture was stirred for 10 m nutes.
Water (100 ni) and ethy ate 1 100 nL) were then
o

added. The | ayers were and the aqueous
| ayer was further ext » et hyl acetate (2 x
100 nmL). The io conbi hed extracts were dried over
anhydr ous nagnesi urp-suif.at@, fi&lt ered and concentrat ed
to give the crude t. Purification was peforned
by col umm chromato apbhy eluting wth 5:95
nmet hanol / et hyl acé o give the sub-titled conpound
as a solid (1.77g). 1H NWR (400 MHz, CDC13) S 7.59
a) 210hloch-5-(7,33BhydRkypidhyldN:(tidcydbe[3.3261 Iddc-demetByI9
15 (1H br t); 3.98-3.91 (1H m; 3.72-3.67 (1H m;
benzangde3 48 (1H, n); 3.18-3.17 (2H, d); 2.83-2.73 (2H,

2o 285 (bRl ity bbbl

described in Example 5a) (1.99g) , tert-butanol (40 mL) and water (40 mL) were stirred

together under nitrogen and AD-mix-o. was added. The mixture was then stirred at room
temperature for 20 hours. Sodium sulfite (2 g) was added and the mixture was stirred for
10 minutes. Water (100 mL) and ethyl acetate (100 mL) were then added. The layers were
separated and the aqueous layer was further extracted with ethyl acetate (2 x 100 mL). The
combined extracts were dried over anhydrous magnesium sulfate, filtered and concentrated
to give the crude product. Purification was peformed by column chromatography eluting

with 5:95 methanol/ethyl acetate to give the sub-titled compound as a solid (1.77g).

1H NMR (400 MHz, CDCL) & 7.59 (1H, d); 7.36-7.34 (1H, d); 7.26-7.23 (1H, dd); 6.29
(1H, br t); 3.98-3.91 (1H, m); 3.72-3.67 (1H, m); 3.54-3.48 (1H, m); 3.18-3.17 (2H, d);
2.83-2.73 (2H, m); 2.25-2.24 (1H, d); 2.01 (3H, br s); 1.98-1.95 (1H, t); 1.75-1.64 (6H, br
AB); 1.59 (6H, br s).

MS (ES+) ion [M+H]* 378, 380

b) 2-Chloro-5-[(25)-2-oxiranylmethyl]-N-(tricyclo[3.3.1.1>"|dec-1-ylmethyl)-

benzamide
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M5 (ES+) ion [MtH + 378, 380 20 hb)
2-Chloro-5-[(2S)-2-oxiranyl methyl]-N-(tricyclo

WO 3003/024228"' ' ] dec-1-yl nethyl)- benzam de WO 20Pd1/SF2000¢h0227
PCT/ SE2004/ 000227 38
2-Chl oro-5-(2, 3-di hydroxyprggyl) N-(tricyclo
[3.3.1.137] dec- 1-yl net hyl ) - benzam de (Exanple 13 a)
(1.77 g), triethylamne (0.7 nlL), dichloronethane (160
m.) and tetrahydrofuran (40 nL) were cooled to 5C

2-CHRESS5-(D] ustd@gﬁexﬁwpﬂﬁmrﬂ@ﬁw[ﬁ 8ny| 7Rk rj1aRh g()o%e?éafgl-d)e

was added he m xture was then stirred at 5
(Exmnpletlés) (pdligk dI1¢thY1@n1511€d@LJ7eln[L$ dddoremethiana( bional pand

terdfggto ey (L eetn G raciﬁdﬁﬁb&r?m%%%i %&%"5&?@2&&% chloride
(0.3%1 )%Esdacﬁ%’ ? %%%fe% CanéP st%r \éienaégbkg?f 10 ﬂch%d into

I'S was puril urm C

aquidusRo@iRybicabetad Slbtfori7$enL), Eﬁtré‘ﬁ‘?&%hﬁ)t ﬁcﬁl@ro@@&ﬁane?@ & 100
mesyl ate (971 ng) in ne hanol (45 was stirred

mL);deied overianhydyens langhqsm@fatmﬁd:tarddmmdtcencﬁeﬁﬁrﬁtedgc) gmshe crude
The m e sthen stirred at 10 room
prodifhhis i st by rin DotreE T HRe ARSI SO Esetate to give

nt dried. ove
the e o e fe"@?%@ ol O EE Y S
mtrd gEngﬂn& @otabgurddthdnate(SIEie) wibhddeda The Wikfur& @ adlhen stirred at
col um chr omat ography eluting with 2:1 iso-

rooth észapptarchipr 4 devmpeuted infoweteri{80 efoxéxdmcteBIntorathyladetas (3 x 50

mL), 3#94 ggéﬁr P{}\rﬁéﬂ‘éﬁ :ﬂ?@%@i}ﬂ%ﬁ& Sherrd and coresBiRied o gwe the crude
produdt. 2P} wa@éﬁﬁ?ﬁdg@f%eu&g cilrdi‘i’rgt? %leiyl@ ﬁrg%\%ﬁﬁ ell.l;lz%o-

were stirr rrn air

hexml/aﬂe;ﬂh&tanefoegﬁ/dﬂﬂﬁ ehBXiay €35 thp). V(aSUZQS')E(thNUWQBzﬁ(ﬁSSJJﬁT-tam
brown gl ass was dried under hi %{h vacuum for 2 hours

butm?@cymkﬂééye@bexansélmmbalt( 960.20p), acwap @md((Q Irm])) and

30 N th to t
ongfoL FRteliRet LR ke drte! oo bhe FTes fedhe removed
in v&&z@caﬁﬂttﬁeaxteﬁﬁtaﬁf‘gro%r 4ds&ehs dl?xléﬂ %ﬁh }?O&&HRH&QE %8 The

eluting with 2:1 i sohexane/ et acerate to give

epoxidb desctibetlabo2® (£95nmag)) mchtdr(l ﬁﬂl.%gahd té&ahlyEofirah (HO ol bﬂefe then

360, 362 c) . _ ) ' .
addesl toythis apd Bierpixgyre stimgdiwsley nisrogae fanA2dAurs ppraspirated maq purified
by bl J:}9r01[n§fogfa%)h% %lu]ting $ifH 2:1 isohexane/ ethyl acetate to give the sub-titled

compound (0.219g).
MS (ES+) ion [M+H]" 360, 362

¢) 2-Chloro-5-[(25)-2-hydroxy-3-(methylamino)propyl]-N-(tricyclo[3.3.1.1>"]dec-1-
ylmethyl)-benzamide, hydrochloride salt
2-Chloro-5-[(28)-2-oxiranylmethyl]-N-(tricyclo[3.3.1.1*"]dec-1-ylmethyl)-benzamide -
(Example 13 b) (110mg), methylamine (40% aqueous solution, 2 mL) and tetrahydrofuran
(10 mL) were heated together at 50°C under nitrogen for 20 hours, cooled and concentrated
to give an oil. This was purified by Waters” MCX resin and then by column

chromatography eluting with 9:1:0.1 dichloromethane/methanol/ammonia. The oil
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25 yl met hyl ) - benzam de, hydrochl ori de salt
2-Chloro-5-[(2S)-2-oxiranyl methyl]-N-(tricyclo
WO 3003/024228' | dec- | -yl nethyl)-benzam de ( ExaP@i/eE2D84/000227
b) (110ny), nethyl am ne (40% aqueous sol ution, 2 ni)
and tetrahydrofuran (10 nlLjgwere heated together at
50C under nitrogen for 20 hours, cool ed and
concentrated to give an oil. This was purified by
Waters' MCX resin and then by colum 30 chronatography
obtaghag Wasgilsaot\tedgn didblatodethhheo(SanE) MahEVnatidrad Ol 4RFEP Bhldride 4
The WD 2004/ 074224 PCT/ SE2004/ 000227 39 obtai ned
mL)es ?f*dgg ol YR EFSRIng jvenie spidratap SHered® o) giverthe tikled compound
(lzl%ébgreal hydrogen chloride (4 nlL) was added. The
resulting white solid was filteredoff to give the
titled conpound (121ng). s 1H NMR (400 MHz, d6- DMSO)
e B 8.29-8.26 (1H, t); 7.43-7.40 (1H d); 730727(2H
HMNYIR (460 38H5. & DNEA) 58)29- &29‘(1}@ th;l7 4370518, @)7 7%091027 (2H, m);

2.67 (3 (3H, 1.
5. 555? E% ,1d)6@§% (€2 t(rél(ﬁ 2t9r7n2®§ 3H,, rg)z 2(861-5 )616 (3&,)111) lsz1553 (3H s);
196C 10 Ex le 14
t 94§E%F) %ﬁgi gb %W(Aﬁjy g%’n%ﬁg')b f?hydr oxypr opyla]nPl\f(t r
MS A®YEHare) i’e)n:‘[M-er}? 391, shec- 1- yl met hyl ) - benzami de,

hg%ggchlorlde salt H Noml OHH N 0 C 15

Example 14
2-Chloro-5-[(2S)-3-(ethylamino)-Z-hydroxypropyl]-N-(tricyclo[3.3.1.13’7] dec-1-
ylmethyl)-benzamide, hydrochloride salt

H
Nv

OH

ZT

2-Chloro-5-[(25)-2-oxiranylmethyl]-N-(tricyclo[3.3.1.1>"]dec-1 -ylmethyl)-benzamide
(Example 13 b) (110mg), ethylamine (70% aqueous solution, 2 mL) and tetrahydrofuran.
(10 mL) were heated together at 50°C under nitrogen for 20 hours, cooled and concentrated
to give an oil. This was purified by Waters’ MCX resin and then by column
chromatography eluting with 9:1:0.1 dichloromethane/methanol/ammonia. The\ oil

obtained was dissolved in dichloromethane (5 mL) and 1M ethereal hydrogen chloride (4
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2-Chloro-5-[(2S)-2-oxiranyl methyl]-N-(tricyclo[3.3.1.1
37 ]dec-1-yl nethyl)-benzam de (Exanple 13 b) (110nyg),
werdwhanene (70% aqueous solution, 2 nL) and PCT/SE2004/000227

tetrahydrofuran. (10 nL) were heated together at 50C
under nitrogen for 20 hours,4 cool ed and concentr at ed

to give an oil. This was pur Pfled by Waters' MCX resin
and then by col unm 20 chromat ography eluting with

9:1: 0. 1 di chl or onet hane/ net hanol / ammoni a. The oi |

i s S T R

(109264). SE2004/ 000227 40 nL) was added. The resulting
white solid was filtered off to give the titled
compound (109ngy). 'H NWR (400 MHz, d6-DVSO 6

ooy Tyl A0 B e B Bl o

5. 54,5 '5'3 (1@15%)2 ?8)% (@IBI?ErA %.06‘).87 %sr?‘kn%%zz ;E‘%Z%?é% ); 11694( %;)HH br s);

169t-1 58&@{,&5&0&3}\4@2 {66h) bEM‘rﬂ-[IZﬁ UGGy  m p. 214C 10

MSZ“@II(‘bYQﬁ@[M?Hﬂ -A5h4Qft oxy- 3- (met hyl ani no) propyl ] - N-(t
‘i%g(éo [3.3.1.13"] dec-1- ylnmethyl)benzam de, benzoic
' aItHNC]—|ONHCIisa)
2 Chl or o- 5-i odo- N- [ (4- met hoxyphenyl ) met hyl ] -N-(tricycl
0[3.3.1.13"7 ]dec-1- ylnethyl)benzani de Potassi um
Exdmpilatiéxi de (1 8.8g) was added to a stl rred sol ution of
2-chloro-5-io0do-N (tricyclo[3.3.1

2-Chlpse- %L(%R)r@thiﬁﬂr?%ﬁz(aﬁlwéa’(‘w’ém&ﬂ Jé[s(tra@scéfr[ﬁ@édl "Hepgd-
ylme&y%)%enzz)umde, benzoic acid salt

NH Cl

a) 2-Chloro-5-iodo-N-[(4-methoxyphenyl)methyl]-/V-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)benzamide

Potassium t-butoxide (18.8g) was added to a stirred solution of 2-chloro-5-iodo-N-
(tricyclo[3.3.1.1*7]dec-1-ylmethyl)benzamide (prepared as described in WO 99/29661)
(60.0g) in anhydrous tetrahydrofuran (600 mL) at 20°C under nitrogen. After the addition
was complete, 4-methoxybenzyl chloride (20.8 mL) was added. The mixture was heated to
reflux for 12 hours and then cooled to room temperature. Water (600 mIL) was added and
the mixture extracted with dichloromethane (1.2L then 400 mL). Organic extracts were

dried over anhydrous magnesium sulphate, filtered and evaporated under reduced pressure.
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(60.0g) in anhydrous tetrahydrofuran (600 nL) at 20C

under nitrogen. After the addition 20 was conpl ete,
wdad2emeohezybenzyl chloride (20.8 nlL) was added. PATI8E2004/000227

m xture was heated to reflux for 12 hours and then

cooled to roomtenperature. 4Yater (600 nL) was added

and the mxture extracted with dichloronethane (1.2L

then 400 nmL). Organic extracts were dried over

rous magnesi um sul phate, filtered and evaporat ed
Themm%ml s ueesuppassd iriso WX BROMBN 428Uy ether (9:1, 11), stirred at

2004/ 000227 . 41 The residual solid was sus ended
reﬂl}"CngF f 50 g?ft cqnled fo RGP ERiNEs T @lldma@)ﬁltmd therdried in

vacz%tto \gthé’éuﬂc ﬁq%déccgﬂoﬁ%a&z%ggg%n cool ed to room

erature. [tered then dried in
vacuo to give the sub-titled conpound (72.88g). s 1H
1 NI\/R€(4OO WMHz, CDCl13) (nmmjor rotamer only) 5 1.62-1.77
H NBIR WM&ZMDCBHm@))r roZarﬂ@ on(yl)i& 1.63-1.73. (2]1:1 (-n:bj—lz 0@1131—1 8),2.73

(1H 0%)8?:; ﬁ;’q (dM 80@? 33232%8 A%g) 6383&@{ 4),16 9@4;1{ M(y 10 (1H,

550/ 552 10 b
D 7( d) ‘7255“‘58)3)3 chl or o- 2- hy?}lroxypropyl] N-[ (4- et ho
MSWEMDMEHWBDBBB (tricyclo [3.3.1.13"]

dec- 1-yl net hyl ) benzam de i so- Propyl rmgne5| um chl ori de
solution (2Min tetrahydrofuran +72.9 nL) was added to

b) 3T ST R e hRgRHEAGraathgFypiemyDmethyl-N-

t6 303/ h &t met hyl ) benzam de (Exanpl e
(mc§ [ @1 ]g%cgl%lhg}l&gnhg%&guhsﬁik 15 tetrahydrofuran (1 L)

iso- Ih‘bp}ﬂﬁagm}kenn nhlbrideg sslutidhd QM iBRtrBhyitd R%an, GOPRAT( hs added to a
m de di net hyl sul phi de conpl ex (0. 689) fol |l oned by
stlrre(dp@phttw}l@é IZCQW%P%WPTNT[(ﬁﬂethompﬁemﬁmethaﬁd‘éd The

(e e el L8 | e
tetrahﬁr?ﬁr@@)@t—b%ﬁ RedereXtsRa! %qi Lo egmﬁﬁtléylcoﬁﬁ&gl?%%r&%e

Organic extracts were over a

dimethydsvdistiidercauplph 60.68 ) foll dvesdslsly @)« - )epxanmcﬂtﬁldmm YRgiey were

ced pressure. The residual oil was dissolved in

addeﬂeﬁ H%W tupes e \ﬁ@}nedgp BPtedor 2ovarnihghdilated withesaturated sodium
blca.rBﬁe v I#l{:@édie@ I:::)pénd%agté (gg('j E@a%ﬁ]e% eczlctrrlagt%d vaﬁthve%ﬁ}lljl acetateg(lz x 1L).
Organic extracts were dried over anhydrous magnesium sulphate, filtered and evaporated
under reduced pressure. The residual oil was dissolved in methanol (600 mL), stirred
overnight and the precipitated solid filtered and dried in vacuo to give the titled compound
(52.25g).

lH NMR (400 MHz, CDCl,) (major rotamer only) & 1.50-1.78 (2H, m), 2.01 (3H, s), 2.63
(1H, dd), 2.68-2.84 (2H, m), 3.24-3.30 (1H, m), 3.40 (1H, dt), 3.76-3.88 (5H, m), 4.40
(2H, ABq), 6.82 (2H, d), 6.95 (2H, d), 7.05 (1H, d), 7.12 (1H, dd), 7.31 (1H, d).

MS (APCI) ion [M+H]*516/518/520

c) 2-Chloro-5-[(2R)-2-hydroxy-3-(methylamino)propyl]-N—(tricyclo[3.3.1.13’7]dec-1—
ylmethyl)benzamide
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1H NWMR (400 MHz, CDC13) (rmajor rotamer only) S
1.50-1.78 (2H, m, 2.01 (3H, s), 2.63 25 (1H, dd),
wWQ2@8/024284 (2H, m, 3.24-3.30 (1H, m, 3.40 (1PCT/HEND4/000227
3.76-3.88 (5H, m), 4.40 (2H, ABqg), 6.82 (2H, d), 6.95
(2H, d), 7.05 (1H, d), 7.12461H, dd), 7.31 (1H, d). M
(APCl) ion [ MrH + 516/ 518/ 520 c) _
2- Chl oro-5-[ (\2R) - 2- hydr oxy- 3- (et hyl am no) propyl ] - N-(t
ricyclo [3.3.1.13"] dec-1- 30 yl nethyl)benzam de WO
A soé@fm @W%glﬁmopﬁzwstzamwwgmoxﬁﬁom}smm h@thdk}rﬁhenyl)methyl]

5)-3-c¢hl or o- 2- hydr oxypropyl ] - N- [
N- (t2 Ch cfﬁ% 1) ylmethyl)benzam1dg (Exan¥p%e lgb)) (52.24g, 101mmol) in

mﬂtgir&&cre'm)e xz?gg{z@éd SRR ol sotTet Iy benzant de (Exampl .
oil. (TA6Giln:gs redissonasatif %G’ﬂlﬁan%@@do% Tﬁﬁld@}éf)éra{éa%ﬁ vacuo. The &emdual

evaporated to a vi scous e oll redi ssol'v
solid wasgissrdviest in t@edydiofuran @3 Qﬂ/mbx)) aad edolutiory 8fsodiurd APdroxide

hydr of 300
(5.0855h SipandL G d@mw@s@%ﬁ%é?raéﬁééio%@rfx%agéfqﬁa(
15 . m nut es,
metl{}g{@@‘ﬁgl’luu’g ﬁS%@TAL}Q@%Sg&% lﬁ(?i‘@u};ﬁ_}he\ﬁg HOR J¥as decanteg from
a broﬁz_ﬁrt eil ad bwpbfa.ted WiRleS AIdUEIOReRfe 4160801 §¢lc frésﬁmong% Q{Fﬂ%n was

and evapor ated under reduced pressure at
dllutp@ gv[thtwfﬁgr SUopendifien tanpd <2 oiithLd Tt %i liyhirovhl@ic 4c2d, lahd extracted

Wlth% y:f g%?tgtg (gg) ﬁ?]or@@%}?ﬂlg}éé \g%aé%églf %Et%%@d%@f @%gflégycb'ggh?onc
acid Sﬁlfr C%ﬁnﬁé%éue%’ﬁts E}@t‘f&c?sdw l13!.%&%'\(]0 |p¥ld glgjfg tild‘i"bt %ta‘%lqodlum

d aqueous e

hydrafidé Rolutivl ah@ extradedswith eihyl Bé@ﬂét@ X Q qL3. Obk'édn%‘exnaa@fg were dried
extracted wth ethyl acetate (2 x 1L): gani c
over guhydreyssmagnesiugy sukphatey Vidteresramgddvapmsrated gnétm rednced pressure to

i ered e ed under reduced
gvegﬁgggﬁﬁﬁngfun R 8S?W¥6%H&@gnpound as a white solid
(34.52g). 15 1H NMR (400 MHz, CDC13) 8 1.59 (6H, s),
. 1.865 (3H_ d), 1.73 (3H d), 2.01 (3H s), 2.42 (3H,
H NBWR (QomM}az,recD@Q)s R58B6K1SY, 1. ddX3H2d§71 76 %ﬁq 4} 2.03(3f (( 5), 2.42

(3H, é)f?@dég ?)1%68@ H, d;d55g 7@?@1{ d),. 3.1B sz,Fem )3 8093187 MIH—J]m) 6.29
(1H, 9:2544, 0), 7.33 (1H, d), 7.58 (1H, s).
MS (APCI) ion [M+H]* 510, 512

d) 2-Chlor0-5-[(2R)-2-hydroxy-3-(methylamino)propyl]-N-(tricyclo[3.3.1.13’7]d6c-1-
ylmethyl)benzamide benzoic acid salt

Benzoic acid (11.07g) was added to a suspension of 2-chloro-5-[(2R)-2-hydroxy-3-
(methylamino)propyl]-N-(tricyclo[3.3.1.1>"|dec-1-ylmethyl)benzamide (Example 15 c))
(33.54g, 86mmol) in 2-propanol (333 mL) and the mixture heated to reflux whereupon a
clear solution was obtained. z-Butyl methyl ether (1 L) was added dropwise over 30
minutes and the solution maintained at reflux. The solution was allowed to cool to room
temperature, stirred for a further 2 hours and solid collected by filtration, washed with
t-butyl methyl ether and dried in vacuo at 40°C to give the titled compound (24.5g). The

mother liquors were evaporated in vacuo and the residue dissolved in 2-propanol (50 mL)
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20 d)
2- Chl or o-5-[ (2R) - 2- hydr oxy- 3- (et hyl am no) propyl ] - N- (t
wo cayorap8. 3. 1. 13' ] dec-1- yl net hyl ) benzam de bePCE/OEIH04/000227
acid salt Benzoic acid (11.07g) was added to a
suspensi on of 2-chloro-5-[(3R)-2-hydroxy- 3-
(met hyl am no) propyl ]-N-(tricycl o[ 3.3.1. 13" ]dec-1-yl net
hyl ) benzanm de (Exanple 15 c)) 25 (33.54g, 86mmol) in
2-propanol (333 nL) and the m xture heated to refl ux
at refWXG F-BURD Methyt bibar (150 it)iveas addsd it asevetd copBudsyiolated as
methyl ether (1 L) was added dropw se over 30 minutes
beforg el gtveduglagriitied somapyndeila®d at reflux. The sol ution
was allowed to cool to room tenperature, stirred for
| a further 2 hours and solid collected by flltratlon
| e
D M g R | P St g e 6 €. 9
2.43 (BH,hgr2. Bw-qmr(usab e2 empm(aﬁedl); . %a(aﬁlad};nsi%—he% (1H m), 7.26
resi due di ssolved in 2-propan (50 WO 2004/ 074224
(1H, peT/2882804), 692240 (?rl*éna)r, 7r4€f(llﬂxt) ?9%2 ) DSyt Hebher

i) and a second crop was isol ated as

MS @%ﬁ??%@%ggﬂﬁ%her titled conpound (13g). 1H NMR

(400 MHz, d6-DMSO) 6 1.52 (6H, s), 1.59 (3H, d), 1.67

(3H, d), 1.94 (3H, s), s 2.43 (3H, s), 2.60-2.68 (2H,
Phaﬂacofog‘i&rl&n?:&ys(sZH m 2 93 (2H, d), 3 88- 3. 93 (1H

m, 7. (1H, s) (1H, d), 7.35-7,40 (3H
Certam g;qmpq_lpmdstsych s, zqﬂlwnzgyjl adgnczs@e(tyghoqp}xate ,@Qxﬂb)@ry known to

be ag@gi,stt%ﬁ')\ﬁ Eﬂé gz% %grg ﬁf:f)h&fn gﬁoglgl;f %Le nf“%&}eé’ ﬁl J ﬁsma membrane

(Dm%ﬁ&@@%ﬁf%ﬁﬁ Ees@ﬁ*éﬁ\ RoeRrg(Rnpume @ox@@q@ﬁﬂ?'ﬂﬁ&l tﬁé réc@ or is

2X7 receptor, effecting the formation of pores int
activpﬂedmﬁgﬂkﬁﬁﬂ’anehe frBsenge mhidupnbmmﬂe $etinorasqehDOBA, probe) an
370) 126) . Consequent n e receptor.is
increggq lin\;h% @aonigﬁeﬁge Pgatrse H a p@%@ﬁ eehehIdgm Brommide ipbserved.
The ?}lc&%éjﬁ ﬁ&régc%i@é%ﬁﬁﬁghs s ar@a%ﬁxl)&’of@@ g E&Eﬁg%@tixl'aﬁohtﬁﬁd

uorescence I ntrace boun rum

therdBér@ b garitify eestfeviest.a clbﬁnp'Bhﬁd b ClieeRISS, fededtbrior escence
can be used as a neasure of P2X7 receptor activation

and therefore to quantify the effect of a conpound on

he P2X7 rec
In th}s manner, each O].? l%e fitle compounds of the Examples was tested for antagonist

activity at the P2X receptor. Thus, the test was performed in 96-well flat bottomed
microtitre plates, the wells being filled with 250 pl of test solution comprising 200 pl of a
suspension of THP-1 cells (2.5 x 10° cells/ml) containing 10*M ethidium bromide, 25 pl
of a high potassium buffer solution containing 10°M bbATP, and 25 pl of the high
potassium buffer solution containing 3 x 10°M test compound. The plate was covered
with a plastics sheet and incubated at 37 °C for one hour. The plate was 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 P2X receptor agonist) and
pyridoxal 5-phosphate (a P2X5 receptor antagonist) were used separately in the test as
controis. From the readings obtained, a pICs 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 the



In this manner, each of the title conpounds of the
Exanpl es was tested for antagonist activity at the
wW@2064/0r2e£pt or. Thus, the test was perforned i PCESE2084/000227
flat bottoned 20 microtitre plates, the wells being
filled with 250 | ~of test spf ution conprising 200 | of
a suspension of THP-1 cells (2.5 x 106 cells/n)
contai ning 10-4 Methidiumbromde, 25 1 of a high
pot assi um buffer solution containing 10-5 M bbATP, and
Examplet dehotidhatddi agtagomiet @sisityhabitef £51C5Q figtitleon4.60NFar ¢Xangple, the
3 x 10-5 Mtest conpound. The plate was covered wth
compoysida of Esamplre b8 anddl 0 hrdiGsevelaes E8.G Fbanbha refpaetively.
The plate was then read in a 25 Perkin-El ner
fluorescent plate reader, excitation 520 rim em ssion
505 rim slit widths: Ex 15 rim Em 20 nm For the
pur poses of conparison, bbATP (a P2X7 receptor
agoni st) and pyridoxal 5-phosphate (a P2X7 receptor
ant agoni st) were used separately in the test as
controls. Fromthe readings obtained, a plC50 figure
was cal cul ated for each test conpound, this figure
bei ng the negative | ogarithm of the concentration of
test conpound 30 necessary to reduce the bbATP agoni st
activity by 50% Each of the conpounds of the WD
2004/ 074224 PCT/ SE2004/ 000227 44 Exanpl es
denonstrated antagoni st activity, having a pl C50
figure > 4.50. For exanple, the conpounds of Exanples
1, 8 and 10 had pl C50 values of 8.0, 8.4 and 8.2
respectively. WD 2004/ 074224 PCT/ SE2004/ 000227 45
CLAIMS 1. A conmpound of formula OHR5 ~N~Ra (CH2)n
R (CHA ,- NHOR2
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RRLR(lI) 5 wherein mrepresents 1, 2 or 3; each Rl
i ndependently represents a hydrogen or hal ogen at om

woe@40f42R2 and R3 represents hal ogen, nitro, aPCTI®E2004/000227
hydroxyl, or a group selected from (i) Cl1-C6 al kyl
optionally substituted by at45I east one hal ogen atom
(ii) C3-C8 cycloalkyl, (iii) Cl-C6 al koxy optionally
substituted by at | east one halogen io atom and (ivV)
C3-C8 cycl oal kyl oxy, and the other of R2 and R3 ‘
represents a hydrogen orciha pgeg atom n represents
O, 1 or 2; and R4 and R5 each i ndependently represent
a hydrogen atomor a Cl-C6 al kyl group optionally
supsti t ut ed%qb at. | east one substituent selected from

L. hydrempeund, %@%‘Haand Cl- C6 al koxy; 15 or_a
phar maceutical ly acceptable salt or CGiol vAat e t her eof .
2. A conpound according to claiml1, ergin mis 1. 3.
A conpound according to claim1 or-clhaim 2Rr*wherein R3
represents a hydrogen 20 atom @&H)A conpound
according to any one of claips 1{to 3, wherein nis 1.
WO 2004/ 074224 PCT/ SE2004/ 0BOR272-~46 5. A conpound
according to claim4, which hag ¢l follow ng

CH2)- NH O R2 R~

R 0
wherein m represents 1, 2 or 3;
each R} independently represents a hydrogen or halogen atom;
one of RZ and R* represents halogen, nitro, amino, hydroxyl, or a group
selected from (i) C;-Cq4 alkyl optionally substituted by at least one halogen atom,
(i1) C5-Cg cycloalkyl, (iii) C;-Cg alkoxy opﬁonally substituted by at least one halogen
atom, and (iv) C3-Cg cycloalkyloxy, and the other of R? and R® represents a hydrogen or
halogen atom;
nrepresents 0, 1 or 2; and
R* and R each independently represent a hydrogen atom or a C;-Cq alkyl group optionally
substituted by at least one substituent selected from hydroxyl, halogen and C;-Cg alkoxy;

or a pharmaceutically acceptable salt or solvate thereof.
2. A compound according to claim 1, wherein m is 1.

3. A compound according to claim 1 or claim 2, wherein R’ represents a hydrogen

atom.

4. A compound according to any one of claims 1 to 3, whereinn is 1.
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RR 5 6. A conpound according to any one of clains 1

to 5, wherein R4 and R5 each independently represent
wa@20wdrogen atom or a Cl-C6 al kyl group opti onedT/§E2004/000227

substituted by at |east one hydroxyl group. 10 7. A

compound according to clainh&, wherein mrepresents

1; each Rl represents a hydrogen atom one of R2 and

R3 represents a hal ogen atom and the other of R2 and

R3 represents a hydrogen atom 15 nis O, 1 or 2; and

R4 and R5 each independently represent a hydrogen atom

or a group selected from-CH3, -C2H5, -CH(CH3)2 and
3. - (foenpod Beordingdoplaimd, whinbrius tig following sterdochatnéstai: n

20 mrepresents 1; each Rl represents a hydrogen atom

one of R2 and R3 represents a hal ogen at om and the

other of R2 and R3 represents a hy,Hog§n atonmmr WO

2004/ 074224 PCT/ SE2004/ 000227 47 n isNg,41 or 2; and
one of R4 and R5 represents a hydroger at8m or -CH3
and the other of R4 and R5 Répresents a group
selected from-CH3, -C2H5, -CH(¢H3)®2 and - (CH2)30H. s
9. A conpound bei ng gﬁ%ﬁﬁtﬁﬂ frog any one of:
2-Chloro-5-[(3 §)-3
- hydr oxy- 4- (et hyt 2
[3.3.1.13"]de$-

R

6. A compound according to any one of claims 1 to 5, wherein R* and R’ each
independently represent a hydrogen atom or a C;-Cy alkyl group optionally substituted by
at least one hydroxyl group.

7. A compound according to claim 1, wherein

m represents 1;

each R represents a hydrogen atom;

one of R and R® represents a halogen atom, and the other of R? and R® represents a
hydrogen atom; . |

nis 0,1 or2; and

R* and R® each independently represent a hydrogen atom or a group selected from -CHj,
-C,H;, -CH(CH3), and -(CH,);0H.

8. A compound according to claim 1, wherein

m represents 1;

each R’ represents a hydrogen atom;

one of R? and R® represents a halogen atom, and the other of R? and R represents a

hydrogen atom,;
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2-Chloro-5-[(3
S) - 3- hydr oxy-4-(et hyl am no) butyl]-N-(tricyclo
W(p 3003/014228"' ' ] dec- 1- yl met hyl)benzam de, 10  PCT/SE2004/000227

2- Chl oro-5-[(3S) - 3- hydr oxy- 4- (1- net hyl et hyl am no) but yl
]-N-(tri cycl o[ 3.3.1.13" ] dec; 71 yl met hyl ) benzam de,
2-Chl oro-5-[(3R) - 3- hydroxy‘h(rrethylamno)butyl]-l\l-(tr
icyclo [3.3.1.13 ] dec-1- yl nmet hyl ) benzam de,
2- ChI oro 5-[ (2R) - 3- (et hyl am no) - 2- hydr oxypropyl ] - N-(tr

nis 6.5 ZI[' m¢ 3-1.13" ] dec-1- 15 yl net hyl)-benzam de

drodh rgrilde 2-Chloro-5- [(2R) -3

one oi(le md Rhepodseits Ayhgtdmeyp aopy b1 -CHN- z(rtdrtheythlenof R* and R
[3.3.1.13" ]dec-1- ylnethyl)-benzam d

represenms [2rerniel gopad) o midie x 2§5[ (qHﬁéItiﬁw adnyFHasOib] pr o
pyl]-N- (tricyclo[3.3.1.137 ]Jdec-1-ylnethyl)-benzam de
hydrochl ori de, 20 :

9. pﬁﬂr@&(ﬁb%@&m&e@ﬁ%@ﬁy G del- met hyl et hyl ) ani no] pro

tric

Q&Iﬁorb-—i—?(S]Sﬁ-eerﬂrc)&dy%(rhythif}abﬁmz)hmyﬁldv _(tricyclo[3.3.1.1*"]dec-1-
2- Chl oro-5-[ (2R) - 2- hydr oxy- 3-[ ( 3- hydr oxypr opyl ) am no] p
yimethpybenzamider i cycl o[ 3. 3. 1. 13' ] dec- 1- yl net hyl ) - benzani de

e S G LT R
ylmftg%ll_) Q'-md%S (tricycio[3.3.1.13' 7

met hyl ) - benzani de,
2-Clibor- S){S—SD-GER)dr&y(@( hmeﬁ;yilahylam)ncﬁbmtyﬂfMXWledpmq 1 8¢ ]dec-
1}(“t‘?n cycl of 3 . 13" 7] dec- 1- yl net hyl)-benzam de -
l-y

)
ylm&gglgﬁg&g%?d% PCT/ SE2004/ 000227 48 2-Chloro-5- [(1 9)-
ydroxy- 2- (met hyl ani no)ethyl] -N-(tricyclo

paClom-342R)- fethylamipbyrHygiroMyernzatiAkéiriey o B 67 des-1-
ylmg}lyli hﬁ’?%ﬁé?glﬁdr()ﬁ@f’ﬂér%am no)ethyl]-N-(tricyclo[3.3.1.1
3chdgs SJf(ZR) 3-(ethylamino)-2-hydroxypropyl]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[(2R)-2-hydroxy-3-[(1-methylethyl)amino]propyl]-N-
(tricyclo[3.3.1.1%"]dec-1-ylmethyl)-benzamide hydrochloride,
2-Chloro-5-[(2R)-2-hydroxy-3-[(1-methylethyl)amino]propyl]-N-
(tricyclo[3.3.1.1"]dec-1-ylmethyl)-benzamide,
2-Chloro-5-[(2R)-2-hydroxy-3-[(3-hydroxypropyl)amino]propyl]-/N-
(tricyclo[3.3.1.1%"]dec-1-ylmethyl)-benzamide hydrochloride,
2-Chloro-5-[(2R)-2-hydroxy-3-[ (3-hydroxypropyl)amino]propyl]-N-
(tricyclo[3.3.1.1*"]dec-1-ylmethyl)-benzamide,
2-Chloro-5-[(2R)-3-(dimethylamino)-2-hydroxypropyl]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-benzamide hydrochloride, ‘
2-Chloro-5-[(2R)-3 -(dimethylamino)-2-hydr0xypropy1]—N-(triéyclo [3.3.1.1*"]dec-1-
ylmethyl)-benzamide,
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yl met hyl ) benzam de, 5

2-Chl oro-5-[ (1R) - 1- hydr oxy- 2- (et hyl am no) et hyl ] -N-(tr
w0 eyoslonf234 3. 1. 13' ] dec- 1- yI nret hyI ) benzanmi de  PCT/SE2004/000227

hydrochl ori de, 2-Chloro-5

R) - 1- hydr oxy- 2- (et hyl am no)4§t hyl]-N-(tricyclo

[3.3.1.137 Jdec-1- ylnethyl)benzam de, 2-Chloro-5-[(1

R) 2- (et hyl am no) - 1- hydr oxyet hyl ] -N-(tricyclo[3.3.1.13
-']dec-1- 10 yl nethyl)benzam de, 2-Chloro-5-[(1

Q-ch&mtm@o ﬁh{uﬁ%xﬁﬁ mmmxwdg?%m) ; yau3 313 do%.i:-1-

cy cl ec- -yl'm enz am
ylnﬁtl@ﬂ]]benzmﬁde hydr&c}fﬁ)ncﬂa- hydr oxy- 3 (rret hyI am no) pr opyl ]

-N- clo c-1-
@ergg;qa[ o[,(}%)e -hlcgoxy-Z (n!ethylammo ethyl] Ny (tncyclo[S 3 1. lq ]dec-1-

(2S) - 2- hydr oxy- 3- (net hyl am no) propyl ] - N-(t
ylm%thgyb?n%gl gé’l 13" ] dec-1- yl nethyl)-benzam de,

2 @M&bg @ﬂk)( ?ﬁ%d@x&@t(ﬁyét&ﬂhrﬁﬁﬁo)&hﬁ%w @ﬁmm 113 deb ! -

icyclo dec-1- yhnet hyl)-benzam d
erﬂejhiﬂ)bciHaxmdclhydrochlonde

2- Chl 5-1(2 | d
%W%BIOSS (éﬁﬁl%dl]oa Igeﬂ;;jnm}q%&qw : OXW(;@] 3I>l-d(ec-l-
2R) - 2- hyd 3 (et hyl 17- N (t
yln?eth?}ﬂb%gafga%( 1. )13 ] dgcrgxyyl m(etmﬁyl glenng(r)n) Sgoggn]zm c(

@(ﬁl&@li%lm -2- I&e’chylammo) l-hydroxyethyl]-N (tricyclo[3.3.1.1*"]dec-1-
2-Chl oro-5-[ (2R hydr oxy- 3- (net'hyl am no) propyl ]- N-(t
ylmethyybenzandds. 1. 13 ]dec 1- yl net hyl ) benzam de, 25 and

RN A T R
(m%fe;@%nldpagl%%g)ﬁgth@bs&%{n%el whi ch conpri ses: (i)

act | conpound of formula WO
200 36 5222 PL Ry SERPA4n¥I0 2@ inoARRoi3]-N-(tricyclo[3.3.1.1*"]dec-1-

ylmethyl)-benzamide hydrochloride,

2-Chloro-5-[(2S)-2-hydroxy-3-(methylamino)propyl]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-benzamide, .

2-Chloro-5-[(2S)-3~(ethylamino)-2-hydroxypropyl]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-benzamide hydrochloride,

2-Chloro-5-[(28)-3-(ethylamino)-2-hydroxypropyl]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-benzamide,

2-Chloro-5-[(2R)-2-hydroxy-3-(methylamino)propyl]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)benzamide benzoic acid salt,

2-Chloro-5-[(2R)-2-hydroxy-3-(methylamino)propyl]-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)benzamide,

and all pharmaceutically acceptable salts and solvates thereof.

10. A process for the preparation' of a compound according to claim 1, which comprises:

(i) whennis 0, reacting a compound of formula
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(C2}, \HOR2Z RRL (Il) Rwiereinm R, R2 and R3
are as defined in formula (1), with a conpound of

wo ecooore24111), HNRARS5, wherein RR and R5 ar ePEBSE2004/000227

defined in formula (I); or 5 (ii) when nis 1,
reacting a conpound of fornuba O R3 (CH2~ NH "-r OR2
RRLRL (IVV whereinm R, R2 and R3 are as defined
in formula (1), with a conpound of formula (111) as
defined in (i) above; or 10 (iii) wh nis 2,
reacting a conpound of formula WO 20 074224

PCT/ SE2004/ 000227 50 L1 R3 XT ( ~- NHOR2 RRL
R (V) wherein L1 is a |eaving geoupland m Rl, R2 and
R3 are as defined in formula (1),

(CHy)— NH

R (I

wherein m, Rl, R? and R® are as defined in formula (D, with a compound of formula (III),

HNR'R®, wherein R* and RS’ are as defined in formula (I); or

(i) whennis 1, reacting a compound of formula

R )

wherein m, Rl, R% and R? are as defined in formula (I), with a compound of formula (I1I)

as defined in (i) above; or

(iii) when n is 2, reacting a compound of formula



conmpound of formula (lI11) as defined in (i) above; or

5 (iv) when nis 1, reacting a conpound of fornula OH
wWQ2004@320CH2r NH O R2 RL R1 R1L (VI) wherei n RRI/BB2084/000227

| eaving group and m Rl, R2 and R3 are as defined in

formula (1), with a conpougg of formula (111) as

defined in (i) above; io and optionally after (i),

(ii) (iii) or (iv) carrying out one or nore of the

fol | ow ng: converting the conpound obtained to a

further conmpound of formula (1) ¢ g !

phar maceutical |y acceptabl e

compound. 11. A pharnmaceuti &

a conmpound of fornmul ) or alis armaceutically

acceptable salt or @%E%ﬁi@ﬁ [ e [ [

one of clainms 1 te~9 in ass}ciatbon with a

phar maceut i cal Ify/accept abl e 8dj ufant, diluent or

carrier. WO 20Q4/0742p4 PCT/ SE2004/ 000227 51 12. A

process forRthep eppraty on of a phar maceuti ca

conposition s ¢haised in claim1l which conprises

m xi ng a conpoum of fornula (1) or a phar eutically

accegtable‘salt or solvate thereof as defihed in any
wheesie LOts £leavifg glovpand it & 1) RE apb & e ey ddfBall ky formula (D), with a

acceptable adjuvant, diluent or carrier. 5 13. , A
Compo rfdrmola {BD s ldafiged indf) shopharmaceut i cal |y

acceptable salt or solvate thereof as <clainmed in any

one of clainms 1 to 9 for use in therapy. 14. Use of a

s (iv) COIRRYUN ﬂ’qfeaétﬁrg%ﬁsﬂﬂl”}‘dggf&ﬁﬁmar maceutical |y

acceptable sa or ol va OH

R ‘ (VD)
wherein L? is a leaving group and m, Rl,_ R? and R are as defined in formula (D, with a

compound of formula (II) as defined in (i) above;

10 and optionally after (i), (ii) (iii) or (iv) carrying out one or more of the following:
¢ converting the compound obtained to a further compound of formula (I)

e forming a pharmaceutically acceptable salt or solvate of the compound.

11. A pharmaceutical composition comprising a compound of formula (I) or a
15 pharmaceutically acceptable salt or solvate thereof as claimed in any one of claims 1 to 9 in

association with a pharmaceutically acceptable adjuvant, diluent or carrier.
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10 thereof as clained in any one of clains 1 to 9 in
t he manufacture of a nedicanent for use in the
woe@avmeet of rheumatoid arthritis. 15. Use of PEI/SE2004/000227
conmpound of forrmula (1) or a pharmaceutically
acceptabl e salt or solvate githereof as clainmed in any
one of clains 1 to 9 in the manufacture of a
nmedi canment for use is in the treatnent of an
obstructive airways disease. 16. Use according to
12. cAagironedSior Wheepreparatidreoflysiarmadeutien] @abmypeasiton bs elaswed ia claim 11

asthma or _chronic obstruct|ve ul nronary di sease. 20
WthhPOnggéﬂS@ngl&;@ﬁﬁ;@m gox( qphzmnageutlcally acceptable salt
or sogxga? ﬁeﬁ'{ngﬁﬁ %‘[?.y: Ibefo é:fa Sﬁétt(lg ol Vﬁ eumcal":fy acceptable

adwj;@@tgfl@@ﬁw&aﬁ{era medi canent for use in the treatnent
osteoarthritis. 18. Use of a compound of formula

(I) or a pharmaceutically acceptabl e salt or solvate
25 thereof as clained in any one_of clains

13. t fAcompaundet orauls(l )aprrm&la%\aﬁwaﬂlafr%%%ablﬁ? ﬁdht Wesolvate ihereotas
clalrrge:ﬁlglﬁ%gnfg%%gfcrlgt hsle{ &39?16%8 S:her%;? rA method of treating

I "osteoar itis which conprises
adm nistering to a patient a therapeutically effective
anount of a conpound of formula (1) WO 2004/ 074224

14. PU¥ &E200vp0027 Tornbla () orea piramaeaticsllcadckptabloceld bakileate
salt or solvate thereof a I d f
there@[f a3 ﬁgmgp%tlg\gmg one 9? claimsek ‘q%o‘%mg éns {n,agl Pan g egicament for use

1nth8§r§5t¥r}éﬁ{ bf"&e&hgtxgﬁ%/&ﬂgi tiease which conprises

ering O a patient a therapeutically
effective anount of a conmpound of fornula (lI) or a
pharmaceutically acceptable salt or solvate thereof as
15. cUs¢ aalcompamy of dermofla d) e axgharmaecudically acceptable salt or solvate

thereof as claimed in any one of claims 1 to 9 in the manufacture of a medicament for use

in the treatment of an obstructive airways disease.

16. Use according to claim 15, wherein the obstructive airways disease is asthma or

chronic obstructive pulmonary disease.

17.  Use of a compound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof as claimed in any one of claims 1 to 9 in the manufacture of a medicament for use

in the treatment of osteoarthritis.

18. Use of a compound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof as claimed in any one of claims 1 to 9 in the manufacture of a medicament for use

in the treatment of atherosclerosis.

19. A method of treating rheumatoid arthritis or osteoarthritis which comprises

administering to a patient a therapeutically effective amount of a compound of formula (I)
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or a pharmaceutically acceptable salt or solvate thereof as claimed in any one of claims 1 to

9.

20. A method of treating an obstructive airways disease which comprises administering
to a patient a therapeutically effective amount ofa compound of formula (I) or a

pharmaceutically acceptable salt or solvate thereof as claimed in any one of claims 1 to 9.



