;1z{|}~e3 * 0016I569 1 PGI/ SE00/ 00663 ADANMANTANE
DERIVATIVES The present |n % ""wm mﬂﬁMes to adamanti ne derivatives,? njyL 2003
process for their preparatl utical conpositions containing them
a process for preparing the s pémtoraceuti cal conpositions) and their use in
therapy. Afseione derivatives are known in the art, e. oRae 0 95|04720
for use as gastrin and chol ecystokini nl receptor |igands, ron1 em Abs
1977), Volune 86, No. 13 (86: 89560d) for use as anal gesics, and from

US- A-3 464 998 as antibiotics. The P2X7 receptor (previously known as P2Z
receptor), which is a |i §&AAMANBANEJIPERIVATIVE®R003 channel, is present on
a variety of cell types) largely those known to be involved in the

i nfl ammat ory/i mmune process) specifically, macrophages, nmast cells and

| ynphocytes (JI and %? Activation gf t he P2X7 receptor éy exuacel | ul ar

nucl eot i des, T*WHS%?F‘P IpYAnLPn Felates {3 ?F%“FFFBH%’@’B?\&P&“‘?S 9tECif o the rel ease
of interl %,%

(macr ophagﬂg 5rrklmclz'lr gl Lce%n&ﬁLmﬂ?&ggﬂg?g%ndlﬁag{n?éi&% @ié&%efof %reparmé the

prol i f er aphapmadeTticabtdrapasitimpopnd ey uaaih thergpy.ect i n sheddi ng (| ynphocytes).
P2X7 receptors are al so Located on antigen-presenting cells (APC),

kerati nocytes, salivary acinar cells (parotid cells), hepatocytes and
nmesangi al cel AGamadfiné Herivativeh ekt ihald £, Q. fOMENV OB3WANLGIfer eef2§Ct i Ve as
P2X7 receptor antagonists for use in the treatnent of inflanmator i une

or car di ogasytang chejeayspkisin repsprarigands; framddicms AGs- (WH7dHY alurae §62 Ko. i/jacept or
may play ggl 6 _PL I on, there is
therefore@prgg\;l%g%)gog&ggg u%ﬂag%"tg“gﬁg’r%% el a“aﬁgﬁ 2003 WD 00/ 615b9
F R (wm PCTI SE001006b3 wherein mrepresents 1, 2 or 3, preferably | or 2;

h i nd Jhyd | ps .
chiorine. br pieHZXgreeRF 1 idtsh frolhisk B2 arSbaB vy REE bt Sabmpedon "
repr esentam%@%hwm o b Qhrfity bt del1 cwés:(l@geiy%ose RESVASRHe Snvdivel HiRe Ra X~ R3 ~-

X~ R4 or \ Rz i o
mﬂa.mmatory/xmmunc process, specifically, macrophages, mast cells and lymphocytes

(T and B). Activation of the P2X7 receptor by extracellular nucleotides, in particular

1s  adenosine triphosphate, leads to the release of interleukin-1B (IL-1B) and giant cell
formation (macrophages/microglial cells), degranulation (mast cells) and proliferation (T
cells), apoptosis and L-selectin shedding (lymphocytes). P2X7 receptors are also located
on antigen-presenting cells (APC), keratinocytes, salivary acinar cells (parotd cells),
hepatocytes and mesangial cells.

20

It would be desirable to make compounds effective as P2X7 receptor antagonists for

use in the treatment of inflammatory, immune or cardiovascular diseases, in the actiologies

of which the P2X7 receptor may play a role.

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

IR ATARN

*166166*

general formula




is zo X represents a bond, an oxygen atomor a group CO (CHzZ) 1-6, CH=,
(CHz)t-b0 Q(CH-1.6, Q(CH2)2-b0 Q(CH2)2-3002)t-3. CR (OH), 31 JUL 2003
(CH2) 1-3~(CH2) 1 -3~ (CHrat-30(CH2)2-30, NRS, (CH2)t-6~5~ NRS(CHZ)t-6,
(CH2)t-3NR5(CH2)t-3. Q(CH2)2-sNRs. O ~2)z-3NR5(CH2)t. 3. :
(CH2) t - SNRE(008IZEY - 30, NR5( CHZ) 2- 60, NRS( CH-2- 3Q( CH2) 1- 3, rc3ERZA06d3RSCO,
S(O,s, S(OnCH2, CHZS(On, SO02NR5 or, NRSSOZ ; nis 0) 1 or 2; R

represents a hydrogen atomor a C 1-C6 al kyl, preferably methyl, group; one
of R2 and R3 represents a hal ogen, cyano, nitro, am no) hydroxyl, or a
group selected from (i) C-C6 al kyl (ggt)imgi_lxr substituted by at |east one
C3-C6 cycloal kyl, (ii) C3-Cg cycloal'kKyP™ (iii) C ~-C6 al kyl oxy optionally

substituted by at | east one C3- 6ycl oal kyl, and (iv) C3-Cg cycl oal kyl oxy)
each of these groups being optifoy substituted by one or nore fluorine
atonms, and the other of RZ and |R esents a hydrogen or hal ogen at om

W OH61569 PCTI SE00/ 00663 3 either R4
ed or unsaturated aliphatic

~CH~ mA - Ar 31 J UL g6

represents a 3- to 9-nmenbereg

het erocyclic ring system contaig'ng one or two nitrogen atons and

optional ly an oxygen atom the heterocyclic rif§ system being optionally
substitu Vi I . i ndependently selected from

fluori ne@%gﬁsép%%é%iw &cgﬁgez&.yq]???gg’no. C ~C6 alkyl. s C~-C6

hydr oxyak#cpiR inddpeRiently feOrEyniNRBdrogen dr hadBpeRARS, flunrinR4hlogpe. dsmminsora 3- to
8- nenber e .s?turategf&% rbocyclic ring systemsubstituted by one or nore
subst i t ulNY HRBeHE TOYEBBABY from - NR6R~, - (CH2) r NR6R~ and - CONRGR-,
t he risng AsysreqiisCRONIHOSY, ipedferably, NlQORr substituted by one or mare
substituents independently selected fromfluorine atons) hydroxyl and Cl-C6
al kyl ; idérrepresenmyagroug 4, 5 or 6; RS represents a hydrogen atomor a C't
-C6 al kyl or C3-Cg cycl oal kyR‘gr oup; R6 and R~ each independently represent
a hydrogen atomor a Cl-C6Xal kyl) CZ-C6 hydroxyal kyl or C3-Cg cycl oal kyl —
group, or R6 and R~ tggfigether with the nifrqgem~atefito which they are
attached forma 3- to 8-y& red s?éurated ocyc icring, ~s with the
provi sos that) (a) when ‘\ Jr esen C( O NHtand-'R4 represents an
unsubstituted 3- to 8- pered saturated aliphatic heterocyclic ring system
contai ning one nitrogen at@m then X is otherRfhan a bond, and (b) when A
represents C(O NH and X represents a group (CH2)t-6 or; QCH2)t.6, then zo

R4 d t tituted jpad |, { tuted
ror phal i AP TRE GRT e Caies 2 P Bte 5 S fde | CHERASBRheD! T nyl aroup.
and (¢) \GI€H R/ CRCERHNTS DIEHE).;ATH RS, F ERIOHN(SHIN.,0(CHYS4, i tuted 3- to

8- menbered saturated al jg&(r)gatl c. het ersoc%ggi c.ring systemsontaining one
ni t r ofen (QHDMOGHYR-30i Rot HEHIAIR a BRIGH24red ECHAY 3N EFHAL-pepr esent s

NHC(O a &s N SChIZ a3l does not
repr esen{aﬂ%ﬁz%' suﬁsﬁzﬁzﬁlﬁg%g&z@%@r&dmﬁﬂérgkﬁﬁ;ﬂég§%tﬁig@$2)§g't TO i di nyl
group) amR (S ysRCHR)repCOdRNt SN OS(@hd HDeGlips CHLE(QM, CBRNRS NH( CHZ) Z,
then R4 doq\@:s@t represent an i mdazolyl group; so or a pharnaceutically
accept abl°t 2r solvate thereof. 31 J UL 2003 WO 00l 61569 -
PCTI SE00LQ966%r4: | n the context of the present specification) unless

ot herwi se i ndicated, an al kyl substituent or alkyl noiety in a substituent
gr oup R’ FERRARYdEREeR AR - alkY Rsfembl IRyl FeBRips/ noi et i es

cont ai ni 3 t i deielnikd h | or P ) s isopropyl,
but yI . i?%%Hf@@d?‘oaf‘?f?%%?‘;ﬁ“”p%ﬁ‘%@ A’gh‘g"h’exyfﬂ." ORI, or REBRY)) © ' 20

r epr esentselecteddironCqi)dT k§¢ dlkyl-opgormill pithssitutaddtyiad feastioge EgHikichelonllydt by at Least

C3- C8.. | | both of the al kyl
and cyel i s RstoRrL i e s Rn S SRt HEl LA s e or i ne arom. I
rel ation ¢eCH4kloalket; ah@ (B M3IixyEidalk ALY, odabttlofihesd pecubs béifishtighdlghat i €

heterocyclic ring systemcontaining one or two nBitrogen atons and ~o

opt i offal ISybssifiteshlypap opmers fHeYing soms.niKigRe etherof & 2B By 63Ar®eHs ;g syst em
Further i ti o R4, a 3- to 8-nenbered saturated carbocyclie ring
system rra@d{?géngorrtr@ﬁgc“y%&ﬁb or bicyclic ring system Wen R6 or R~
represents a C2-C6 hydroxyal kyl in the substituent NR6R~) -{CH2)r NR6R~ or
-CONR6R~, it will be appreciated that the hydroxyl group will not be bonded
to the sanme carbon atom as the nitrogen atom Wen R6 and R~ together is
with the nitrogen atomto which they are attached forma 3- to 8-nenbered
saturated heterocyclic ring, the ring obtained is noncyclic. Preferably X
represents a bond, an oxygen atomor a group CO (CHZ)1l-s. CH=) Q(CH-1.6,
O CH-2-60, Q(CH2)2-30(CH2)t-3, CR (O~, NRS, (CH2)1-6~5~




zo CONRS) S(On or S(OnCH2. One of RZ and R3 represents a hal ogen e.?.
fluorine) chlorine) bromne or iodine), cyano, vitro, am no, hydroxill 1 Jlddr 2083
group selected from (i) Cl-C6 al kyl, preferably CL-C4 alkyl) optionally
substituted by at |east one (e.g. 1, 2 or 3) C3-C6 cycloal kyl (i.e. zs

cycl opr opwQ oosyssbobut yl , cycl opentyl or cycl ohexyl), (iiPCUSE0@gose3/cl oal kyl
(e.g. cyclopropyl, cyclobutyl, cycl opjentyl or cyclohexyl), (iii) C--C6

al kyl oxy, preferably C-C~. al kyloxy,” optionally substituted by at | east

one (e.g. 1, 2 or 3) C3-C6 cycloal kyl (i.e. cyclopropyl, cyclobutyl)

cycl opentyl or, cycl ohexyl)) and (iv) C3-Cg eycl oal kyl oxy (e.gqg.

cycl opr opigtied Ry reprasents b Gt s Bmgmbaryd bawrared ok oxsatwated slphatiebeydracyylic rirgach  of

t hese groups 30 being optionally subst%‘%ut ed @/ one or m)r‘g (e.g. I , 2, 3
or 4) f| SEFTHEPNAIYRE ONS{GWP RUrogehePm™s a3 OpianaLy IHe‘yERE eI 89569 5

PCTI SEOO%&gﬁgﬁlieﬁ—inEg%s?éﬁqbéﬁg 5;&&;.@3,5{]&%&@&%9 bROSmAE shatirgRs (€. 9.

fluorine, l'ori ne rom ne” or eg‘ atom Preferably, one of R~ and R3
r epr esenimiependenitlygelactéd Fpmdiugtihgatomisorydiexydr casbo.neypna Gi-Geralsyl. a vitro,

am no or C1- al kvl ( [ I thyl .o [dyF) group and the other of
Rz and RSIF %?éﬁ%gyla"ﬁ@ﬁg@'l?gﬁgn% Rﬁndrra{;‘;osgp)fée‘sent a 3- to 9-nenbered
sat ur at edr R reyfsetid 2110 d-mbmhidhal saturited erbayelid fing yREmSKSkiQI_AIYYa@i Ni Ng one

or two nitrogen atons and optionally an oxyglen aton) tdie io heterocyclic
ring sysPEmPESHPtusptsiipderendpntly ssiacied fiosy- ne(( DR & @dg. 1, 2, 3 or 4)
substi t ue Pyt 1 . - dr oxyl ,

car boxyl NS SRHEHH pefe Splaial ARl WiRhR BB (L

hydr oxy alskbstitueqs okdepenbiénlyGelgct@ifrbmdiuorpabkis,) hydidRgRad Ci¢CHkYINR6R~ and

- CONR6R~. . ~s_The 53 éo 9- menbered saturated or unsaturated aliphatic

het er Bcy &S e 2riAg> 8Stemin the group R4 may be a monocyclic ring system
such as myrrégRhsests BYdrbgenthrorh or DY 103 aligh oY | C3-8g BycaUlyt kb, OF

3-pyrrolidi ngll Y, piperi d'&ﬁ” (e.qg. |-piperidinyl) 2-piperidinyl, _
3- pi peri & )¢ Ropach-ipriepende mrypwenaabvcgesqwmr y€1-Coiahebazi nyi (e.g.

S5t bm o oot RIRR) R, Yelpaifytabie: S bl GRS iy ey ) "
00161569 afdmlto SFHXh1AS/046 attachdd foria A\3e to/3-misthbeiRy sittfatedhewtocgclidring0 8- menber ed

saturated carbocyclic ring systemsubstituted by one or nore (e.g. 1, 2 or
3) subst iithdhr RrotisRsdbndent |y sel ected from NR6R-) - (CHZ),.NR6R~ and

- CONRBR~ (2)tviHen Al RSke st alQ MV NAIaRG RORSIrOBAk laX uhdsbitiged SLHBBLindbedsh by one or
nore (e.g. 1, 2) or 4) substituents independently selected froms
f 1 uor i ne satbmatrd pliphatic batyiocyrlid ri@ s G natdaydining oad ritraginatams.-ten X fslopter
than a bond, and
(b) when A represents C(O)NH and X represents a group (CH3)1.4 or O(CHj)i., then
20 R4 does not represent an unsubstituted imidazolyl, unsui)stituted morpholinyl,
unsubstituted piperidinyl or unsubstituted pyrrolidinyl group, and
(c) when A represents NHC(O) and R4 represents an unsubstituted 3- to 8-membered
saturated aliphatic heterocyclic ring system containing one nitrogen atom, then X is other
than a bond, and
25 (d) when A represents NHC(O) and X represents O(CHj),.¢, NH(CHj)1.s or SCHy, then
R4 does not represent an unsubstituted 1-piperidinyl or unsubstituted 1-pyrrolidinyi
group, and
(e) when A represents NHC(O) and X represents O(CHz),.3NH(CH3),, then R4 does not
represent an imidazolyl group; ,

3  or a pharmaceutically acceptable salt or solvate thereof.



The 3- to 8-nmenbered saturated carbocyclic ring in the group R4 is
preferably a nonocyclic ring systemsuch as a cycl opentyi or cycl ohekX¥IJuL 2003
ring. io Specific exanples of groups R4 include: ~N NH -N NH -N (CN2) ~NR6R

CH3 - - N~( CH2) ~NR6R~ (CH2) ~NReRT -N (CHz) ~NRBR ' -N (CHz) ~NRsR7 -N -
( CH2) ~NRBRYO 0041560 \NH OH -N NH - N NH - N~( CHz) ~NRBR H Cpéffbondss 31 JUL
7003 WO 00161569 7 NH NH HO' -N~=N, O-NN J N~ NR6R ~ H\NJ ~ ~ HN

~~NR6R N' NR6R , NH, NRsR ' N ¢ PCTI SE00/ 00663 NR6R /N~ H N NH N H
~, ~NIVHNH[ NHNH ~, , (CHZ)~NRBR (CH2)~NR6R (CH2)~NRsR s

In the context of the present specification, unless otherwise indicated, an alkyl
substituent 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, propyl,

s isopropyl, butyl, isobutyl, tert-butyl, pentyl and hexyl. When one of R2 and R3 represents a
C-Ce alkyl/C-Cg alkyloxy optionally substituted by at least one C3-Cg cycloalkyl, it
should be understood that one or both of the alkyl and cycloalkyl moieties may be
optionally substituted by fluorine atoms. In relation to R4. a 3- to 9-membered saturated or
unsaturated aliphatic heterocyclic ring system containing one or two nitrogen atoms and

10 optionally an oxygen atom may be a monocyclic or bicyclic ring system. Furtherin -
relation to R4, a 3- to 8-membered saturated carbocyclic ring system may be a monocyclic
or bicyclic ring system. When R6 or R7 represents a Cy-Cg hydroxyaikyl in the substituent
NR6R7. -(CHz),-NRGR7 or -CONR6R7. it will be appreciated that the hydroxyl group will
not be bonded to the same carbon atom as the nitrogen atom. When R6 and R7 together

15 with the nitrogen atom to which they are attached form a 3- to 8-membered saturated

heterocyclic ring, the ring obtained is moncyclic.

Preferably X represents a bond, an oxygen atom or a group CO, (CHj),.s, CH=,
, 5 5
O(CHY)1.6. O(CH2)2.60, O(CH2)2.30(CHz)1.3, CR(OH), NR", (CHj)i.6NR7,
0 CONR’, S(O); or S(O)sCH.

QOne of R2 and R3 represents a halogen (e.g. fluorine, chlorine, bromine or iodine),
cyano, nitro, amino, hydroxyl, or a group selected from (i) C;-Cg alkyl, preferably C;-C4
alkyl, optionally substituted by at least one (e.g. 1, 2 or 3) C3-Cg cycloalkyl (i.e.

2s  cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl), (ii) C3-Cg cycloalkyl (e.g.
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl), (iii) C;-Cg alkyloxy, preferably C{-Cy4
alkyloxy, optionally substituted by at least one (e.g. 1, 2 or 3) C3-Cg cycloalkyl (i.e.
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl), and (iv) C3-Cg cycloalkyloxy (e.g.
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy or cyclohexyloxy), each of these groups

30 being optionally substituted by one or more (e.g. 1, 2, 3 or 4) fluorine atoms, and the other



31 JUL 2003 WO 001 61569 8 N NReR~- N s NReR~- HN ' N H or PCTlI SEO0/ 00663
When X represents a bond or a group CO (CH2)~_6) Q(CH2)2-e. 31 JUL 2003
O( CH2) 2- 30( CH2) z- 3, (CH2) 1- 3~(CH~) 2-3, NRS(CH2)z-s, (CH2)t- 3NR5(CH2) 2- 3~
O( CH-2_3NR5( CH~2_3, NRS(CH2) 2-30( CH2) 2-3, NRSCO, S02 or NRSSCZ, R4

pr ef er abl wo egpnis®ents a group: - NH -N NH - N ( CH2) ~NRBR~P&T/SE06/00663CH3

“N~(CH2) ~NRsRT N N ' (CH2)~NR6R ' (QHZ)~NReR N -N, ° , NH (CH2) ~NRsR~ -
{CH2) ~NRsR 31 JUG 2003 WD 00/ 61 569 PCT/ SE00/ 00663 9 -N NH H3C NH HO OH
“N-NH --N (CHZ)~NRBR , , HOHZC ONH, N, ~NH H NReR -N IN N NR6R ~ HNJ

~~HVU, ,,HNsNNRBR ~NH' NRsRT , H, , ~N' -N-r1r NH ~=-Ns Wien X
r epr esenwf§RaandRyppresents shydodgen onhaogeor(e.g. fiponing cilesine,(bopmine pr i6dine)OCH2,
Q(CH2) z- 60. Q(CHZ) 2-sOCH2, CR OH, (CH2)t-30CH2) (CH2)t-3~(CH2)2-3~, -5,
(CHZ) t . 6B Q[ CH2) 2. 6NR~, NRSCH2, (CHI) t-3NRSCH2, O(CH2) 2- SNR5CH2.
(CH2) I -3~5(CH2) 2-3~, NRS(CH2)z-60, NRS(CH?)2 30CH2, CONRS, SO S(O nCH2,
CH2S(O) ~ or SC2NR5, R4 preferaply represents a group: 3 1 J UL 2003 WO
00/ 61569 pCTP@g@@yly,@g@ggR and R” represents a halogen (especially chlorine or bromine)

s atom or a nitro, amino or C|-Cg alkyl (especially methyl or ethyl) group and the other of

R2 and R3 represents a hydrogen atom.

R4 may represent a 3- to 9-membered saturated or unsaturated aliphatic heterocyclic
ring system containing one or two nitrogen atoms and optionally an oxygen atom, the
10 heterocyclic ring system being optionally substituted by one or more (e.g. 1, 2,3 or 4)
substituents independently selected from fluorine atoms, hydroxyl, carboxyl, cyano,
C-Cg alkyl, preferably C-Cy4 alkyl, C;-Cg hydroxyalkyl, preferably C;-C4 hydroxyalkyl,
NRR?, (CH),NR®R” and -CONR®R’.

13 The 3- to 9-membered saturated or unsaturated aliphatic heterocyclic ring system in
the group R4 may be a monocyclic ring system such as pyrrolidinyl (e.g. !-pyrrolidinyl, 2-
pyrrolidinyl or 3-pyrrolidinyl), piperidinyl (e.g. I-piperidinyl, 2-piperidinyl, 3-piperidinyi
or 4-piperidinyl), 4-piperiden-3-yl, piperazinyl (e.g. 1-piperazinyl), homopiperazinyl,

m /
| NoO NH
/N ’ /N\¢ ’ -

20

or a bicyclic ring system such as

H
N 0
) T ' N ’ /HN Ql‘/HN



tONH~, --CNH, , N, HNH -( t-(CHZ)"NReR CH NReR (CH2)'NRBR ( 2)° N
-( r-NR6R J, , , NNReR H-"r HNNor ~. NReR H RS represents 611JU 7
hydrogen atom or a C--C6, preferably C1-C4, alkyl (e.g. nethyl, et hé/ L 2003
propyl, ntyl or hexyl) or C3-Cg, preferably CB Co, cI oal kyl

(e.g. s cyg?/o(g/ﬂ}%% , cycloburyl, cyclopentyl or cyclohex")ﬂT 5‘%19(95 R6 and
R~ each |ndependently represent a hydrogen atom or a Ci -C6, preferably C
1-C4. alkyl (e.g. nethyl) ethyl) propyl, butyl, pentyl or hexyl), C2-C6
hydr oxyal kyl or Cg-Cg, pref erably C3-C6, cycloal kyl (e.g. cyclopropyl,

cycl obutyl) nt y4 ohe r and R~ toget her W th
the nit rogen‘&%[f’["%)a w?‘ R i ¥1re{p ﬁcs ar3epo ?%‘e}rﬁgffgfsgmfn?eéi g‘%‘)fyc?g‘é"%nbered

prefer ab&yxzeﬁrsusﬁn&edrmer&%r@ @tgm a1 8E3)NabRRAKGhddpeddeRdy SHed ASmd

rroI|d|n | or | per | rin Preferred conpounds of  the invention
P%d ude: N y 7 ll-alz)f-)NR‘s d’an)cli -CONRQR7 the ring system bcrzrrPg optionally further

7] L°L§138‘88‘§WB'8% Sk i e S bttt hphfiBbad X ety ~benzam de

1- pi per atuaripk awirsytydeddy| &dtQ j-Cy alkpl], Breferdbly C3-Cglailet- 1- yl et hyl ) - benzanmi de,
hydrochl oride salt, (+/-)-2-Chloro-5-(3-pyrrolidinyloxy)-N(tricyclo[3.3.1.
| 3' 7] dec- 1-yl net hyi ) benzam de) hydrochl ori de salt,
(+/-) - 2- Chl ofR351d RmeinBerkd @Atm!c%xr)ooéwcﬁc kihj e g,{oap * id preferably a
. 13" 7] dec- 1-yl net hyl ) benzam de) hydrochl ori de sal
trans-5- @chmcmyzdtﬂhewyxla)i@xyqlo@nmporwldhe(sﬂrrungycl 0[3.3.1.13" 7] dec-1-yl ne
t hyl ) benzam de,
cis-{+/-)-5-[(3-Am nocycl opentyl)oxy]-2-chloro-N-(tricyclo[3.3.1. 13 7]
dec- %o ~0 yl rBpedifit dxanmphezafpfbaps ({éinS)udBr Chl oro-5- (2, 5-di azabi cyclo(2.2.1 :
] hept - 2-yl) - tricyclo[3.3. 243" 7] dec-1 yl net hyl) -"benzani de, hydrochl ori de
salt) 2- Chl 2- met hyl=pN-pi p zinyl)-K-(tN cycl of 3.
. 13" 7] dec-'\-yi 't"hyj ) benzé&r&ej‘kﬁydrom rid AM)[NBQ)’R
=5-(3-pyrroli am no) - N-(t yclo[3.3.1.13" 7] dec- I-yIrrethy
| ) benzam de) hydrochloride salt,
(+/-)-5-(3-Anuno- 1- pi peridinyl)-2-chl oro-N—(tri cyclo
[3.3.1.13'7] - 1C}ql net hyl ) benzary
(+-)-2-Chl j g’gﬁ nyl—a-rmno) (tricyclo [33N |
. 13" 7] dec- 1~ th PF nzam de Chl or o- 5- [hexahy trolo [3,4-c ]
pytro I-2( 1 -yl]-N-(tricyclo[3.3.1. @H” I ylneé]_){lk-laenzan‘ide)
N-[ 2- et hyl - 5- (4- pi peri di nyl oxy) phenyl ? JNRR
[3.3.1.13" 7] decane- 1- acet am de, hydrochl ori de sal t)

e 0 —w

(CH,)NR°R’
(CH,) NR°R’

H OH
N /\ / 0\
\(_7 —N  NH —N: NH —NQL<CH2),NH°R’
HSC: HOH,C




a

N-[ 2-chl or 0- 5- (4- pi peri di nyl oxy) phenyl]-tricyclo[3.3.1.13"i]decane- B hdét ¥/
i de) hydrochl oride salt)

2- Chl or 0- 5- - pi peridi nyl am no)nmethyl]-N-(tricyclo[3.3

|.13' 7] dx?(z &’%ﬁet hyl) benzanide, dihydrochloride salt, v E00/00663

5-1[[ 4- (Am nonet hyl ) cycl ohexyl ] ami no] net hyl]-2-chloro-N-(tricyclo[ 3. 3.

. 13" 7] dec 30 1-yl nethyl)-benzam de) di hydrochloride salt. 31 J UL 2003
WO 00/ 61569 PCTI SE00/ 00663 13

5-1((4- Am nocycl oh ) am no] e - 2-chl or o- ricyclo[3.3.1. 1
3' 7] dec-1 yl net ) - beggam di hyapchl or salp) 5-((
chl N-(tricyclo[3.3.1. 1

1-Azabicyc|o[21% ocy-3-ylamn hyl ] -2-

3 7]dec-1 yl net®Qi)-benzam de, H

N-[ 4- (3- Ami nopyrrolidin-1-yl)-2-methyl phenyl]-2-( tricyclo[3.3.1.13" 7] dec-
| yl)acetam de, dihydrochloride salt, N (2-Methyl-4.-piperazin-

-yl phenyl)-2Z-(tricyclo[3.3. | . | 3 ~]dec-1-yl)acetam de) di hydrochl oride
salt, cis~l 73 \Anm no-cycl opentyj oxy)-2-chl gro-N-(tri | o[NR®R71. 13' 7] dec-
| -yl met hydl-N ~0 bHenzam de, chlorid t,

2- Chl or o- 4- peri di nyl (tric 3. 1. N

| 3, 7] dec- 1-yl e de sal 4]}

: | »- benzan de]l hydrogfth j
(+/-)-2-Chl oro- ﬂﬁ"f%yrro?’?m-s-w axy)-N (triéyclo[3.3.1.13"i] dec- 1- yl et hy
i) benzam de, is 2-Chloro-4-(piperidin-3-yloxy)-
N-(tricyclo[3.3.1.13" i]dec-1-yl nethyl)-benzam de) hydrochl oride salt,
2-Chl oro-4-(4-piperazin-1-yl)-N-(tricyclo [3.8.1.13"i]
dec- 1-yl met hyL)-benzani de, hydrqchl ori de sal tN 74
2- Chl or 0- 4- (2 rohj 'myIan$no)-N—(tricye+ﬁ{3;§2&. I NH
3' ~] dec- 1-yI'Ret hyl ) - zam de, hydr ochl or i al t,
2- Chl or o- 4- (hexXahydro-1' H- 1, 4- di azsii®R? 1-yl ) -N-H ri cycl o[ 3. 3. 1. 33' ~] dec-1—
yl met hyl ) - benzam de) hydrochl ori de salt,
(t)-5-[(3-Am no-1-piperidinyl)nmethyl]-2-chloro-N-(tricyclo[3.3.1.13 7]dec-1

yl met hyl ) - ben de, hydrochloride salt, zs

2- Chl or o- 5- 5-didazabi cycl o] 27Z\] kept - 2- yAR =N-{tricyclo[3.3.1.13" 7]
dec-1 yl net hyl\-Rénzam de, —#ydr ochl ori de salt,

2- Chl or 0- 5- (9- oxa4 3, 7- di azabi Oyehp[ 3. 3. 1 NH

]non-3-ylmethyl )-N(tricyclo[3.3.1.13 7] dec- 1-yl met hyl ) - benzanmi de,
hydrochl ori de salt, 2-Chloro-5-(3,7-diazabicyclo[3.3.1

] non- 3-yl et hy, N-(tricycio[3 1.13"i]deg-1 30 yl net - benzam de,

: 31 J UL 2003 WO 6MRAE9 PCTJISEOO/ 0663 14
uans-2-Chl oro [ 8- (npt hyl am_no) - 3- azabi lo[3.2.1 NH

] oct - 3-yl ] net hy NGt ricycl o(3e NH 13' 7] dec- 1- yl net iyl ) “benzani de.
hydrochl ori de sal tNR'BiI s-Z- Chl or o- S-[ (hexahydropyrrol o[ 3, 4-c] pycrol - Z(

H -yl )methylj-N(tricyclo[3.3.1.13"i]dec-1-yl nethyl)-benzam de)
hydr ochl ori de salt) 2-Ch|oro-5-(4-piperidinyIideﬁiizi%fl)-N-(tricyclo[3.3.

| .13" 7] dec- 1=y et hyi )

(- P 4
(CH,) NRR (CH,) NR°R




benzam de, hydrochloride salt,
2-Chloro-S-(4-piperidinylmethyl)-N-(tricyclo[3.3.1. | 3 7]dec- | 31 JUL 2003
-yl nmet hyl ) - benzam de, hydrochloride salt,

2-Ch| or o- 5- (4- hydroxy-piperidin-4-yl)-N(tricyclo[3.3.1.1

~' ~] dec- 1A 0¥6136Y| ) 10 benzami de, hydrochl oride salt, 2-RWSE0®60863{
1,2,3,6-tetrahydro-pyridin-4-yl)- N-(tglcyclo[3 3.1. | 3 ~]dec-1-ylnethyl)
benzani de) hydrochloride salt, 2-Eth 5-gi perazin-1-ylmethyl -N-(tricyclo
[3.3. I .13 '"]dec-1-yl nethyl )- benzam de, hydrochloride salt, is

2- Chl or o- 5- ( pi peri di n-4-yl sul yl)-N-(uicyglg[3.3.1.13" ~] dec-1-yl net hyl)
benzam de, hydyochhori de sal 6.7
2- Chl or o- 5- n-4-yl su nyl)-N-({TT .%.Rl.13'i]dec-1-ylnethyl)
benzani de, 2- ChVa#0-S- (piperidirtt 4. -ylsulfo -N-(tri'cyclo[3.3.1.13"i]
dec-1-yl nethyl) zo benzam de, hydrochloride salt,

2- Chl or o-5- (pi peridi n-4-yl net hyl sul fany()-N-(tricyclo[3.3.1.13 i]dec-1-ylne
t hyl ) benzam de, hydrochl ori de salt,

2- Chl or o- 5- (prperi di n-4-yl no Ifonyl) N-(tricyclo[3.3.1.13"i]dec- |
-yl et hyl anlm de, hydr ori salt, is
2- Chl oro-5-( era2| ne- | -car onyI N-(@fric j [3 3) 1. 13" 7] dec- 1-yl net hyl)

benzani de, hydro n 1 de sal t ,~3¢TChl or o- 5- {(

1, 4] di azepane- 1- ca nyI) N—ftr| ycl o[ 3. 3. 1. 13H7] dec- 1 yl met hyi) benzam de)
hydrochlorlde salt, 4Ch|oroN1 plper|d|n4yl )-NZ-{tricyc i0[3.3.1.

| 3' 7] dec- 1- yl net hyI } 30 isophthal am de, hydrochloride salt, 31 ,1U 2003
WO 001 61569 PCTI SEO0I 00663 15

2- Chl or o- 5- { Whein Kyprésepisperond by groep HGO,) (QHL)1 5 eycngga 3.1, |

?t )7 ] g%h?’é%@??% ben 3?(4? %’ﬁ%ﬁ 1%7 1\&‘5‘%)} 8“y%|(8?9)23' 1.13' 7] dec- 1

yl met Ryl ):)(@HH)E tmyzqm@m)fz 5, NR°CO, SO; or NR>SO;,
2- Br ono- perazi n- ylrre hyl -N-(tricycl o[ 3. 3.

t.13" ] d@cmefgxhbiﬁmw;qs;mmmam de) hydrochloride salt,
2-Chl oro-5-[2-(1-piperazinyi)ethyl]-N (tricyclo[3.3. 1 13" 7] dec-i -yl met hyl)
benzam de) hydrochloride salt, 2-Chloro-5-[2-(2,5-diazabicyclo[2.2.1

] kept - 2-yl ) efhiyN - N(tI‘IC_Y_C [ 3. l-il 13' 7]d§t::>2ylmsthyl) benzam de,

hydr ochl ormte s (CH,) NR'R

5-12-(4-Amn plper'idi nyl)\e{by/] 2-chloro=NAtricyclo[3.3.1.13" 7] dec- |
-yl nmet hyl) benzam de) hydrochloride salt,

2- Chl or 0- 5-[ 2- ( 3- pi peridi nyl am no)ethyl]-N

(tricyclo[3.3. 1. 1%"_]] dec- 1-yl net hy enzam de, di hydr oride salt, is
5-[2-(3- Ani no- 1- pé‘rldlgyl-)eth.)dﬂ,ZCIoroN —N

(tricycl o'[?N 1. (ﬁ yI met h enzam de, hydroc de salt,

2- Chl oro-5- -pyrrolldlnylamno)et | ]-N 7 .

(1ricyclo[3. 3 1 13 7]deco! -yl methyi) { HoNetR (CH)NRR

e 0, O

(CH,)NR°R
(CH,) NR°R’

) 1



benzam de, di hydrochloride salt,

5-[2-[(3R)-3-Anmi nopyrrolidinyl]ethyl]-2-chloro-N(tricyclo[3.3.1.13" 7] d&¢c200)
20 yl net hyl ) -benzam de, hydrochl oride salt)

2- Chl or 0- Ralhez s (hydroxynmet hyl ) - 1- pi perazi nyl Jethyl ] - N ' [3.3.1.1"
7] dec-1 yﬁg\[&pfaﬁ{?% -benzam de, hydrochl oride salt, PQ:H;SEWO%{S

2- Chl or o- 5- (hexahydro- 1H 1, 4-di azepi §- |

-yl )-N-(2-tricyclo[3.3.1.1'"7]dec-1-ylethyl) benzam de) hydrochl oride salt,

u
(+/-)-5-{3-Am no-1-pyrrolidinyl )-Z-Mro-l\l-(z- —CyQH[ 3. 3. 1. 13" 7] dec- 1-yl
et hyl) benzam de) Ahydrochl ori de sajft) NH —N CH.INR®R’

Z- Chl or 0- 5- (4- ptpdi di carbonyl )-\\} (t/r1 cycl o[\3..3/1. 1<3' ?]’ﬂec- 1-yl met hyl)
benzam de, hydrochler+de salt) 2- oro-5-[ 1-hydroxy-| .

-{ 4- pi peri di nyl )_pE yl]-N-(tridy@HC3.3. | .13 7]dec- | -yimethyl) 3o
benzam de, hydrocéhl ori de salt) 31 JUL Z003 WD 00l 61569 PC TI SEOOI 00663 16
2-Chloro-S-[2-{

| - pi perazinyl)et oxy\-N-(tricygTo\3.3.1.13/" ] dec-1- ytoﬁ\h)il ) benzam de,
hydr ochl ori de t. NH NH 3)1\].8
2-Chloro-S-[ 2-4d-e+peridinyl)e y)-N-(tri ﬁlo[,& TS N"!ldec-

| -yi met hyl) benzam de, hydrochloride salt,
2- Chl or 0-5-[ 2-{4- pi peri di nyl oxy) et hoxy)-N-(tricycto[3.3.1.13" "']dec-1-yineth
yl) benzam de) hydrochloride salt, 2-Chloro-S-[2-[2-(

| - pi perazi nyl) et hoxy] ethoxy]-N (tricyclo[3.3.1.13" "]dec-1 ,
yl met hyl ) - benzaNi de, hydrochl gyPde salt | oro-S- Nﬁmdro-l
din

(41>7- pyrTT ) met hyl ' i cyclo[ 8,84 .13" ' ]d 0

yl met hyi ) - be de, , N N _N

2- Chl or o- S-[ [ 4- [NRSHTYdr oxzf/q.q,t] ) ami no’f-HN rper, di nyl ] met hyl ],-N
(tricyclo[3.3.1.1"""]dec-1-yl nethyl)-benzam de) hydrochloride salt, —
2-Chl oro-S-[[4-hydroxy-4-[[( |-nethylethyl)am no]

met hyl ] - 1-pi peridinyl]Jmethyl]-N {tricyclo[3.3,1.13""']dec- |

-yl nethyl ) - benzani de) i 5 H

2-Chl oro-S-[ (A7 2\3, 6-t et rahydrd=3; pyri di nyl) Nth ]-N 4 NH
(tricycl o[3-8. 1. 18—NRW- 1 Vet hyyl ) - benzam\de, Aydrochl &ri de salt,
2- Chl or o- S- (3\jiperi di nyl met hyH= hféeng,cycl o[ 373Y1.1~""Jdec-1-yl nmethyl)-

benzam de, acetate salt,
2- brono-5-[[4-[ (2-hydroxyet hyl )am no] -1-piperidinyl]methyl]-N
(tricyclo[3.3.1.13"'] zo dec -1-ylnethyl- benzam de) and

2-Chl oro-5-[ (EJ=3\pi peridinyli emethyl]-N-(triqyclo[3.3.1.1"""]dec-1-yl ne
thyl) benzatnnde. /The present /i nvention furt h priovrndes a process for the
preparation of ll_vronpound Zs '&f fN rmul ao n as (nednppove which

conpri ses: =

When X represents an oxygen or sulphur atom or a group CH=, (CHj).s0, OCHj,
O(CH3)2.60, O(CHj3);.30CH;, CR'OH, (CHj),.;0CHz, (CH3),1.30(CH2)2.30, NR’,
5 (CHp)16NR>, O(CH,)2.6NR’, NR’CHy, (CHy)1.3NR’CHp, O(CHg)p.3NRCHj,
(CHy)1.sNR>(CH2)2.30, NR3(CHz)2.60, NR>(CHz)2.;0CH;, CONR®, SO, S(0);CHa,
CH,S(0)q or SOzNRS. R4 preferably represents a group:



(i) when X represents a CH? group, R4 represents a 3- to 9-nenbered
saturated or unsaturated aliphatic heterocyclic ring systen1containi£g ﬂE 003
or two nitrogen atons and optionally an oxygen atom) the heterocycli v 3
system bej n jonally substituted by one or nore substituents .
i ndependett fﬂv g@ Pected from fluorine atoms) hydroxyl, cdiBGE63 3 1 3 U L
2003 WD 001 61569 PCTI SE00100663 17 cyeno, C ~ -C6 alkyl, Ct-C6

hydr oxyal kyl , -NR6R~, -(CH-)rNR6R~ and - CONR6R~ and R4 is linked to X
through a nitrogen atom reacting a conmpound of general formula Ro RS R R2

R wherein o f R1 ~ R 11 re ents a hydro pen atom and the ot her
of R1 ~ R NH* r oup| - CH2IEE{ nnwhi ch L1 represents a
| eavi ng gro .a h en ato m A 1, R2 and R3 are as defined

informula (1), W|th a conpound of general fornmula RA~-H in the presence of
a base (e.g. diisopropylethylamne), wherein R4~ represents a 3- to 9
menbered saturated or unsaturated aliphatic heterocyclic ring system
contai ning one or two ~o nitrogen atonms and optionally an oxygen atom the

het er ocycl i ¢ ng system bei ng et i onal |y subsyitluted by one or nore
substi tuqd@;ﬁﬁt y S€ ad from fl uorynejatons, hydroxyl,
car boxyl , and, C 1:Co6 al kyI -C6 hydroxya RQR,) (CHZ)rNR6R~

and - CG\IR6R~ and wherein R6 and R anqeas def i ned T GHONATEI a (n; or is (ii)
when X represents an oxygen atom or %{ group Q(CH2)t-s, Q(CH-2-60

~(~2)2-3~(~2)i-3, QCH2)2-s~5 or Q(CH2) z- sNRS(CHZ)t_S, reacting a conpound
of general fornmula 31 JUL Z003 WD 001 61569 18 R R (1V) PCT! SE00100663

wherei n one of and R res drogen and the other of R12
and R13 repr 51'1’1N AA R and R3 are as def ned
in forrmula (n) aco nd of wgerer al forrrula zR3p3(CHI~Rz

R4-Y-CH (V) wherein Y represents a bond or a group (®H2=) t 6, Q(CH2)2~,
(CH2) 1.30(CH2)2-3. NRS(CH2)2-s gr (CH2)t.3NR5(CH2)2-3 and R4 is as defined

in formula (n, in the presence o 1, 1- (azodi cq bonyl ) di pi peri di ne and
tributyl phos e (under cond) s of the_iq t sunobu reaction:
Tet r ahedr ett (1993) 63 ) odr

NRR

R5 represents a hydrogen atom, or a C;-Cg, preferably C|-C4, alkyl (e.g. methyl,
ethyl, propyl, butyl, pentyl or hexyl) or C3-Cg, preferably C3-Cg, cycloalkyl (e.g.
s cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl) group.

R6 and R’ each independently represent a hydrogen atom, or a C;-Cg, preferably
C;-Cy4, alkyl (e.g. methyl, ethyl, propyl, butyl, pentyl or hexyl), C,-Cg hydroxyalkyl or
C3-Cg, preferably C3-Cg, cycloalkyl (e.g. cyclopropyl, cyclobutyl, cyclopentyl or
10 cyclohexyl) group, or R6 and R7 together with the nitrogen atom to which they are attached
form a 3- to 8-membered, preferably 3- to 6-membered, saturated heterocyclic ring such as

a pyrrolidinyl or piperidinyl ring.

Preferred compounds of the invention include:

i3 2-Nitro-3-piperazin-1-yl-N~(tricyclof3.3.1.1°" Jdec-1-ylmethyl)-benzamide,



(i) when X represents a bond, as oxygen atomor a group Q(CHZ)t _6)
Q(CHz) 2. 60, Q(CH2)2-30(CH2)t-3, NR~) NRS(CH2)t-6, NRS(CHZ)2.60 or 31 JUL 2003
NRS(CH2) 2-30(CH2)t _3 and A is NHC(O, reacting a conpound of general
formula | 3 15 wherein one of R 14 and R 15 represents a group -X -R4“and

t he ot herWBRU584 and R 15 represents a hydrogen atom XCTSEe@2nts a
bond. an oxygen atomor a group QCH)t-s, ((~z)a.60, QCHZ)2-3~(~2)I-3
NRS, NRS(CH2)t-6, NRS(CHZ)z-60 or ~5(CH2)2-3~(CH2) |-3, L2 represents a

| eaving group (e.g. a hydroxyl or chI ori de Ieavi ng 31 J L I_ 2003 WO
00l 61569 19 PCTI SE00100663 gar Qu R4 and RS are as defined in
formul a (n, 2\7@"?‘%51055'@8‘?%%&' o~ @H@P@I”érrﬂﬂF%“@'@FZﬂHﬂl’E‘zﬂmd% R s wherein
mand R j§ a’ad} ﬁndg?afh' ned in formula (n) optionally in the presence of a
coupl i ng age ? 1,1 -carbonyl diim da;pl e); or (iv) when X represents a
bond, an oxﬁgéﬂomtbprpmzzm-lgﬂ dﬂﬁtr@&@bﬁ)ﬂl 6 1dec- G(ytﬂiﬁl))ﬂ)-bﬁlzamlde

~(CH2) 2- 3~ NRS, NR 0
N(RS( CLZ)Z gg@-&‘)’% ~RPErARin-AY ﬁ'&@)’?\ﬁ:’ ﬁ-)g?é{ %%o?ﬁ’i‘amb‘fie*general
formy a R 4 Eold-s(hedNydrovirel al@azegxnalﬂﬁ)-m(tﬁéﬁlo@§3dq T RRE 1iyindyifT Ia (n and

R14 and R15 are as defined in fornula a (Vn'in (iii) above) w
conpounchenfamydm bydrbchiaridesdla R ; OCI (I X) wherein mand Rl are as defl ned in

8 L RBRRG  B At ol £y SRR PR  of 20 31
group NRRnzaNRSR, Shddchiloride salNRS( CHZ) z. a0 or NRS( CHZ) ~ 30{CHz)~. 3, reacting a
conpound Of( ?Sn?fitglnxgo?{—gyrlrohd%l) 2-chlc)Rz'o-N-(mcycglo 3.3.1.1° }dec-l-ylmethyl)-
10 benzamide, hydrochloride salt,
2-Chloro-5-piperazin- 1-ylmethyl-N-(tricyclo[3.3.1. 13’7]dcc- 1-yimethyl)-benzamide,
hydrochloride salt,
2-Chloro-5-[(hexahydro-1H-1,4-diazepin-1-yhmethyl] -N-(tricyclo[3.3.1.1>" Jdec-1-
ylmethyl)-benzamide, hydrochloride salt,
is 5-[(4-Amino-1-piperidinyl)methyl]-2-chloro-N-(tricyclo[3.3.1.1>" ]dec- 1 -ylmethyl)-
benzamide, hydrochloride salt,
5-[(3-Amino- 1-pyrrolidinyl)methyl]-2-chloro-N-(tricyclo[3.3.1.1 3'7]dec-1 -ylmethyi)-
benzamide, hydrochloride salt,
2-Chloro-5-(4-piperidinyloxy)-N-(tricyclo{3.3.1.1 3'7]dec:- 1-yimethyl)-benzamide,
20  hydrochloride salt,
(R)-2-Chloro-5-(2-pyrrolidinylmethoxy)-N-(tricyclo{3.3.1.1 3'7]dec- 1-ylmethyI)-
benzamide, hydrochloride salt,
(S)-2-Chloro-5-(2-pyrrolidinylmethoxy)-N-(tricyclo[3.3.1. 13'7]dec- I-ylmethyl)-
benzamide, hydrochloride salt,
25 2-Chloro-5-(3-piperidinylmethoxy)-N-(tricyclo{3.3.1. 13'7]dec- I-ylmethyl)-
benzamide, hydrochloride sait,
cis-5-[(4-Aminocyclohexyl)oxy]-2-chloro-N-(tricyclo[3.3.1.1 3’7]dcc— 1-ylmethyl)-
benzamide, hydrochloride salt,
2-Methyl-5-(1-piperazinylmethyl)-N-(tricyclo(3.3.1.1>" Jdec-1-yimethyl)-benzamide,
30 hydrochloride sait,



wherein one of R16 and Rl~ represents a | eaving group) L3, such as a

hal ogen atom and the s other of R 16-and Rt ~ represents a hydrogen3 &tjomy00]
and m AL Rt , RZ and R3 are as defined in fornmula (n, with a conpound of
general formula R4 - Z {Xn wherein Z represents a hydrogen atomor a group’
NHRS, {CHYPIOVEI$IRS O CH~Z. ~NF~S or a group (CH~1_3Q( CHPCI/SEMmEs3and R4 and
RS are as defined in io formula (n, qgptionally in the presence of a

pal | adi um catal yst (e.g. palladium acetate), a phosphine ligand (e.g.

Bl NAP) and a base (e.g. cesium carbonate); or (vi) when X represents a
group CH-O reacting a conpound of fornuia é‘l >) 33s, defined in (i) above
with a conpotrRBlop-{bpipgrazinyimethyd)-Ndtirryglolh ¢l Idserd ety beagamide,~s
represent dr@chpo?i'&gsali n the presence of a base (e.g. sodium hydride) or in
the presence of a netal salt (e.g. silver trifl3u70rorret hanesul fonate); or
(vii) when X+/-ppiGdaniss(3epygobdipylGkiyMRBricyade(83i Ing ' Jdecolvpiaietdi)of formula (In
as defined in (i) above with a conpound of fornula (Xn as defined in (v)
above whBs@pmide, Bydroclgridsl s a group NHRS; or évi ii) when X represents a
gr oup s CH~QX( GHiR)-2 Ichbore!s- @R 1oky AR (idGare 3. 0.1 7@)@&@9}}%%— formula (>n as
defined in (1) above with a compound of "formula ( as defined in (ii)
above whbenzamidy, hydpchiosgdd salta group (CH2) t-3 or QU CH2)2-3, in the presence
31 J 111 2003 16156 84, {e..d. spdium

ydri de) o FRSTRE RPECS ety O 2RO e Blog T T Vb SimaRSD.

trifl uorpembhdmeesui fonate); or (ix) when X represents a group CH2ZNRSCH2 or
CH?NRS(CH~) 2_30 reacting a conmpound of formula (I I@; as fiefined in (i) above
with a conmpottr3r-KAmineeyelgprnid)ogul-palaro-N-(rigyclaldolrb L wideel-n Z represent s
a group o CH2) z. 3NHR5; or (x) when X represents a group CH2 and
R4 relgr eggﬁmgﬁgﬁ %‘r‘f}s%cbsti tuted 4- to 6-nmenbered saturat ed3ql i phatic

het er ocycl i c(Si2eClymtie R, TdnatabiayclofR. D hibepti2-ylpde@rigrmi3.3.ild Y Hactii ng a
compound of faormula.(l1l7 as.defined in (i) above, with a conmpound of _
gener al VWFHXB%P"F‘ZHF‘&&\I%‘&TQ‘( S8y O (cH2Y (xmwherein s and t

i ndependent | 3ChIRRS-S-5BRlethyl-Dipipraziilyl)iN-(tfisyloBbaN “Xideenrageibys- a group CO,
CONRS, NR5C0, S02, NR5502 or SOzNRS and A is NHC(O, reacting a conpound of
gener al benzamide, ipgepchloxddeaéty ei n one of R18 and R19 represents a group

rfa(pr eage(rj\ltn g ;%?'gﬁ?%gt(%%%ﬁgmﬁi&&%ﬁgo‘?&kﬁ@&§Zra]dg%grm , lgt ?(ranpr )e(;ent s a

| eavi ng BémhRide chydrocklofigel§altxyl or chloride | eaving group) and R2, R3, R4

and RS are as defjined in formula (1], wth a oumd. of fornula (VI17 as
defined in (ﬁ*f’?'?'( B?‘It?&‘ﬁnguﬁ’é(sf%‘/c %0%@*%&3%55& ofd“&'lé’ﬂﬁ‘ﬁ YPg agent
(e. 9. 1, feme@igeonyl dii m dazole); or 2s 31 J t! L 2003

(+/-)-2-Chloro-5-(3-piperidinylamino)-N-(tricyclo{3.3.1. 13’7]dec— 1-ylmethyl)-
20  benzamide,
2-Chloro-5-[hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl]-N-(tricyciof3.3.1.1 3‘7]det:— i-
ylmethyl)-benzamide,
N-[2-methyl-5-{4-piperidinyloxy)phenyl]-tricyclo[3.3.1.1 3'7]dec:ane- l-acetamide,
hydrochloride salt,
25 N-[2-chloro-5-(4-piperidinyloxy)phenyi]-tricycto[3.3.1. 13'7]decane- 1-acetamide,
hydrochloride salt,
2-Chloro-5-[(4-piperidinylamino)methyl]-N-(tricyclo{3.3.1.1 3'-,]dcc- 1-ylmethyl)-
benzamide, dihydrochloride salt,
5-[[[4-(Aminomethyl)cyclohexyl]Jaminojmethyl]-2-chioro-N-(tricyclo(3.3.1.1 3’-’]dec-
10 l-ylmethyl)-benzamide, dihydrochloride salt,



WO 001 61569 PCTI SECO 00663 (xii) when X represents a group CO CONRS,

NRSCO. SO~, NRSS02 or S02NR5 and Ais C(ONH, reacting a conpound of 1 JUL 2003
general formula R e RS R~s. HZN wherein R2 and R3 are as defined in fornula
(~ and R18 and RL g are as defined in formula s (X~ in (xi) above, with a -
conpound Y 0¥eds6dul a (I X) as defined in (iv) above, in tRETSEWHGHEe of a
base (e.g. diisopropylamne); or (xii 5) when X represents a sul fur aton)
reacting a conpound of formnula (X) adldefined in (v) above, with an

organol i thiumreagent such as n-butyllithium(e.g. at -70 C) ~o and then

wi th a conpound of general formula R4'- S - S02 -- Tol (XV) wherein Tol
represents a-f{@ AhingtyighekA)anendiyertysraitnlomid-(iRéydis3as!. defliged i n fornul a
(n; or ~s (xiv) when X represents a CHOH or CH2 group, reacting a conpound
of f or mitl@eth))-benzamide; %M‘?TPWIQW salbove, with an organolithiumreagent (e.g.
met hyl it hi wnd{. - irh Bib AN} Qro1 25 pithj Y with a
conmpound of %g@né?%‘%?g"r(%grﬁg y‘%ﬂ%‘%ﬁ\?ﬂ 'Z%Mg?/r?zlﬁgny%@)}f%ngs ]J(i]%]gli'ned in
fornul a ymgthpipbeamidey f ol | owed by a reduction reaction, e.g. with

met hyl oxal yl ride and triethylam ne fol d ri |tin hydride in
t he p’resencéqc' E#&ééﬁm%yg‘ﬂﬂrﬁ‘l‘i'ryghﬁl'f“t‘?hly@,he?)’rd'?‘%f}'%h'IX%%“FE%ents a bond,

reactin - ] : (X) as defined in a (v) above) with an

or ganol ?’iﬁfﬁ%@?gggfgcg&gﬁ%én- butél(l ithium( -70 C) and then with

g, at
a conpound Nof2-MeHwl-atpiesazin -yipRanyd)- !(iWIlQ[?-i1-1%'17?4#0-!_1)82@9@1'@0 00l 61569 23
PCTI SEO0.0%66 lv\,gerﬁ' N RA is as defined in formula (n, optionally foll owed
by a re l@fir%; F8a&ton, e. g. wth nethyl oxal ytchl QH' de and triethylam ne
fol |l owed by ciskd-(BuApiiio-¢yclopettyldey)i NcHidre-N(ieispnald.30lf. 1 "addet ISylaetiyhyroni tril e;
(xvi) when X represents a group SO, oxidising a correspondi ng conpound of
formf a l{enzqrmdwﬁmrﬁcl)kom sents a sul phur atom (e.g. using, as oxidising

agent, 3-chly ro ' ind [ er. (¢ te

(Commer oi ol e BB PRI o B Aty R BB L AR IR Lo X —
r epr eserttydroghlgridugaltSCH?, reacting a conpound of fotinula (X) as defined in
(v) above, i AlbeSLIBNMehs Y, LRABR b 1.1 ol | gy and! or

benzamide,

is 2-Chloro-4-(piperidin-3-yloxy)- N-(tricyclo[3.3.1.1>" dec-1-ylmethyl)-benzamide,
hydrochloride salt,
2-Chloro-4-(4-piperazin-1-yl)-N-(tricyclo[3.3.1.1 3'-,]dtec- 1-ylmethyl)-benzamide,
hydrochloride salt,
2-Chloro-4-(3-pyrrolidinylamino)-N-(tricyclo{3.3.1.1 3'7]dec- l-ylmethyl)-benzamide,
20  hydrochloride salt,
2-Chloro-4-(hexahydro- | H-1,4-diazepin-1-yl)-N-(tricyclo[3.3.1.1>" Jdec-1-
ylmethyl)-benzamide, hydrochloride salt,
(£)-5-{(3-Amino-1-piperidinyl)methyl]-2-chloro-N-(tricyclo[3.3.1.1 3'.I]clec- 1-
ylmethyl)-benzamide, hydrochloride salt,
2 2-Chloro-3-(2,5-diazabicyclo[2.2. 1 Jhept-2-ylmethyl)-N-(tricyciof3.3.1.1%" Jdec-1-
ylmethyl)-benzamide, hydrochloride salt,
2-Chloro-5-(9-oxa-3,7-diazabicyclo(3.3.1]non-3-ylmethyl)-N-
(tricyclof3.3.1.1 3"I]dcc-l-ylmethyl)- benzamide, hydrochloride salt,
2-Chloro-5-(3,7-diazabicyclo[3.3.1 Jnon-3-yimethyl)-N-(tricycio[3.3.1.1 3'7]d¢:c- 1-
30  ylmethyl)-benzamide, hydrochloride salt,



t-butyllithiumat -70 C) and then with a conpound of general fornula H3

~SOZ S-CHZ R4 ( is wherein R4 is as defined in fornula (n; or (wa)JULZU[B
when X represents a group SOCH- or S02CH2, oxidising a corresponding
conmpound of forrmula (n in which X represents a group SCH2 (e.g. using, as -
oxi di si ngwaaemisss 3- chl or oper oxybenzoi ¢ aci d or potassi unedageeeskganosul phat e
(commercially sold xo under the trade mark "OXONE")); or (xix) when X
represents a group CH=, reacting a cdAapound of formula (11} as defined in
(i) above with trinethyl phophite and then with a conpound of formula (XVIn
as defined in (xv) above in t he presence of a base (e.g. lithi um

di i sopropyl am d r,0 CI—%) reacting
a conpound of?" 6 %‘f‘ i th\Q ‘?a'z bi 53035%&}6%3@%%%11 Rz Ra R2~
(CH)-A Rﬂcy@sldI%B)K)l bssmaaxegesammweenmmrmfe si2~ and R21 represents a
group CHO or a group (CH2) ~.SCHO and the other of R2~ and R21 represents a
hydr ogen at ofi§-2 3’2‘)5 [ﬁlexmyﬂropmolaw RpyaplelGE)-gemedhsld™s in formula (n,

with ac f f ein R4 is as defined in
formul a ?W?ng%ﬁel p@ggeﬁj&%&g?ggé@g@ﬁ%%d%h&eérﬂdmgsg. sodi um

t r i acet oxybo2-Chipet-5ée piperidiayisiendnadoh yd)-Neftricynko[331d¢ H “'akiech] ¢ithethypt hane) ; or
(xxi) when X represents a group (CHZ)1l.6NR5) (CH2)t-3NR5(CH2)1-3 or ~o

( CH~1. 3NPesEemide. hydrochlagds safty a conpound of folr’p)rrul a (XIX) as defined in (xx)
above) w th AcgRMP efidigaRRh)-N-aFBRI 3 BXN) ' 18E- r-yifhethyRALi]
represents a groupgjlglcln-lgzg %~ gI{IHRg 83g(%—lz)z SIQIHRS and FY2 and RdSeZare as
defi ned hydréchtamde salgn, in the presence of a reducing agent (e.g. sodium

tri t b . th ~
1) 1 0o A B Pyl SISV e it hone): or
r eactib NgbéhzEidp HyBfbchlbridleosatul a (XI X) as def ned in (xx) above in which one
f R2 and RZ t CHO , CHO and the oth '
of Rz and RoA-CHERrSLeht s iy oayBHR s HHEIOL S iohg AR such as —
sodi um b%& 5'*&?@5‘1{’&#%" ~0 by reaction vvlth a conpound of general

formul a erein E represents agroup (CHz) ~. 3L5 or

Q( CHZ) 2. 3Ls, 2-E@yi-$-pipetaciavi-plgethybON (tfisyedd{38sl. B lat-dgdmethyipberzamilesul phonat e
ester grggcgé go% I t ol uenesul phonate) and R4 is as defl ned in formula (1],
in the pPLEEeREEdEsals hase (such as sodium hydri 7e 31 J Ul 2003V\D

001 61569 PCT2-EHQMN-SGkpaidRB4-yleuifiny))-NheieyoloBE0r. £5 qaecsx 91:1@!&%]9 (CHz),
reacting a conpound of fornmula (In as defined in (i) above with

t ri met hy P¢ngamigh, hydroghlgridyal. with a corrpound of formula (XVn as defined in

(xiv) above, 3 gl _@*{g&@{_‘;fyg x])a_g é}{% égg ldléf q;lg‘ewﬁ) above or a

conpound of genera |n whi'ch R4 is as
defi ned benz&xmdnula (1], in the presence of a base (e.g. lithium

0 120000 ALk bR B U Pl (P € v T

20 benzamide, hydrochloride salt,
2-Chloro-5-(piperidin-4-ylmethylsulfanyl)-N-(tricyclo[3.3.1.1%" Jdec- 1-yimethyl)- ;
benzamide, hydrochloride salt,
2-Chloro-5-(piperidin-4-ylmethanesulfonyl)-N-(tricyclo[3,3.1.1 3"I]ch:c— 1-ylmethyi)-
benzamide, hydrochloride salt,
25 2-Chloro-5-(piperazine-1-carbonyl)-N-(tricyclo[3.3.1.1 3'-l]dec- 1-ylmethyl)-
benzamide, hydrochloride salt,
2-Chioro-5-([ 1 4]diazepane-1-carbonyl)-N-(tricyclo(3.3.1.1>" Jdec- 1 -yimethyl)-
benzamide, hydrochloride salt,
4-Chloro-N' -(piperidin-4-yl-)-N>-(rricyclo[3.3.1.1>" [dec- I-ylmethyl)-
30  isophthalamide, hydrochloride salt,



(xxiv) when X represents a group (CHz)z.60, reacting a conmpound of general
forTnula R~ Rs Rz3 (CHZ~-A Ra R~ R~ ~0 R~ ( wherein one of Rzz and Rg3JUL 2003
represents a group (CH2)2.~L6 and the other of Rzo and Rz~ represents a
hydrogen atom L6 represents a |eaving group (e.g. a halogen atomor a
sul phonatwo erdiesd gr oup such as p-tol uenesul phonate) andpay/sEgeiss Rz and R3
are as defined ~s in fornmula (1], with a conpound of fornula (V) as defined
in (ii) above in which Y represents & bond; or (xxv) when X represents a
group CR (OH) in which R is a C -C6 al kyl group, oxidising a corresponding
compound of formula (17 in which X represents CH(OH) (e.g. zo using the
oxi dant di nat l.og/ nwth a
G Oo a1 ey P TR BOGOR e AN el P 001 PR
PCTI SEOOohB%ﬁae hxdrochlondessalt X represents a group CHZS, reacting a conpound
of formula (1] ned i ou general formula
(XXI'V), R4- %\ﬁﬁzﬁr%'?‘rd‘ éﬁﬁ‘i’ %‘!—:‘f‘ﬁ g'yilmrﬁ'?%‘f:mi [g%('i W]‘i?'?‘f ¥he presence of
a base (m ]§‘B€Hiﬂfﬁﬁc{l}’ﬁ§dr&‘ﬁ)ond95a1(x><V' i) when X represents a group CH2SO or
O~, “oxi 3Y5| ng a correspondi ng conpound of;fornula (n in which X

r epr eﬁsent s & léflot:ntsrpS BipAezifid -gmethyi-Ng tricagloBd. gl Idec-aybmethyl)-benzamide,
3-chl Orﬁ@? ﬁ%b ic acid or pot assi um per oxynonosul phate (comrercially
sold un Mife marl® " OXONE" )); or ~o (xxviii) when X represents a

group CHI alzdc[ﬂ’émrgam@S;ﬁﬁﬁr&x@!)%thpl]wl(thdydmb 30 1*Ztdet RSiiméhPy.! group)
reacting a conpound of formula (Il1) as defined in (i) above with a reagent
formed HRenzasHfs, hb"ﬁ@‘:f‘b‘}fﬂedﬁhe or pyrazine with an al umnium hydride reagent

(218 oy e AT AT Acblgehin £ AhLvethd Byt dyblaan (epgLion (e 0.

wi t h hydrogen an atl num yst presents a
gr oum G—jztmamgll)ﬂénmmmeels}emmoazdssqjl peridi nyl group, reacting a conpound of

| f 4 Ra Rzs, = R~ f R24 and R25
e ecent o Arignd Grehs Ve e Ronad S Bk SR " %
repr esergegzﬁmbyq&&ggnoﬁdeqmtand m A R, R2 and R3 are as defined in

formula (1) S-tetrahydr Opéﬁ/l di ne &Bul |, g:hem Soc. Jpn. 1983) 56,
3199)) foll @V@EIOW -R-@eniparidinylaminelethy ~(icyglol 3B {1 H *Jdeti- lvinwtybRy dr i de i n a

protic S8 Inyag[%e %}B@Qro@ﬁoﬁéﬂﬁml ); or 31 J UL 2003 wo oo/ b~sa9
15 5-[2-(3-Amino-1-piperidinyl)ethyl]-2-chloro-N-(tricyclo[3.3.1.1 3T1dec-1 -ylmethyl)-
benzamide, hydrochloride salit,
2-Chloro-5-[2-(3-pyrrolidinylamino)ethyl]-N-(tricyclo{3.3.1.1 3‘7]dec- 1-ylmethyl)-
benzamide, dihydrochloride salt,
5-{2-[(3R)-3-Aminopyrrolidinyi]ethyl]-2-chloro-N-(tricyclo{3.3.1. 1*")dec-1-
20  ylmethyl)-benzamide, hydrochloride salt,
2-Chloro-5-[2-[2-(hydroxymethyl)- 1 -piperazinyl]ethyl]-N-(tricyclo(3.3.1.1*"]dec-1- -
yimethyl)-benzamide, hydrochloride salt,
2-Chloro-5-(hexahydro- 1 H-1,4-diazepin-1-yl)-N-(2-tricyclo[3.3.1.1 3Mdec-1 -ylethyl)-
benzamide, hydrochioride salt,
25 (+/-)-5-(3-Amino- 1 -pyrrolidinyl)-2-chloro-N-(2-tricycio[3.3.1.1 37T)dec-1 -ylethyl)-
benzamide, hydrochloride salt,
2-Chloro-5-(4-piperidinylcarbonyl)-N-(tricyclo(3.3.1.137]1dec-1-ylmethyl)-
benzamide, hydrochloride salt,
2-Chloro—5-[l-hydroxy-l-(4-piperidinyl)ethyl]—N—(tricyclo[3.3.1,.13'7]dec-l-ylmcthyl)-

30 benzamide, hydrochloride salt,



27 PCTI SEDQ 00663 (xxx) when X represents a bond, NRs or NRs(CHz)i.6 and

R~ represents a carbon |inked piperidyl or piperazinyl group, reducgngiya 2003
conmpound of general fornula R26 R3 RRT \ R2 F (XXVI) wherein one of Rz6 and
Rz' represents a pyridyl, pyrazinyl) NRs-pyridyl, NRs-pyrazinyl, s NR5(CHz)

i -6-pyri dYPoy6IS§N/Rs(CHz), . 6- pyrazi nyl group and the ot hecTisteoRedgs and Rz’
represents a hydrogen atom and m A) R~-, Rz and R3 are as defined in
formula (n) with a source of hydroge 6and a hydr ogenati on catal yst (such as
pl ati num oxi de); or (xxxi) when X represents a group CHzQ(CHz), .3 or
CHZQ(CHz)z.30 and Ais ~0o NHC(O, reacting a conpound of general formula
Rze Ra RZs Q-C%om?z-g;ﬁlp&&ﬁnmctﬂﬁ%-ﬁ@ﬁ'ﬁc?@l@ﬁf}?p'l@WHS ithe@§QUP - X "-R4 and
the other of Rzg and 9 represents a hydrogen atom " répresents a group
CI—IZO(CI—Iz?Qn.Z@nid%%M@(lQ!ﬁ%SElt3~, ~s L~ repnsents a |leaving group (e.g. a

formia () GePREE R PR PR S PORF AT ) Shove,

opt i onal benzirhidé, hedpéEieRdecaltof a coupi i ng agent (e.g.

1,1 -carbonyl diimdazole), or (xxxii) when X represents a group

CHzO( CHi ) t . 3-Ghlotert (- Erpiperidinyigmyiethexy)sNA Hicmleﬁ\ﬁl}-lf e¥st i-igedyBonpound of
gener al i 2003 WD 00161569 28 RRe R3 @9 H2N R2 (XXVI I n
PCTI SEOO§%%§?§§§E%%?§?1%J%§%M R3 are as defined in fornula (1) and Rz8 and
R29 are as d@eChlneeS-[R[2E0rpipdrazifyiiibiylethoxy]W¥iiidycididdd, 1*Widedrl-a conpound of

f I | X def |, j i) b , Inth f b . g.
11 Sopr otPlPReTE ke s soat ter (1)) (LY. iy Gy iy,
(Vii), (ViiidChlbioxd-{(s6xdinydtach Jai) pyiiidinyiictiy )} HOYIoIBNI Y dedti ), (XVii )

(xviii), (xixe, (xx), (xxi)) (xxir), (xxiii), (xxiv), (xxv), (xxvi), -
(xxvi'®) , yYimesayibpgzamidexi x) , (xxx), (xxxi) or (xxxii) converting the compound

of formula (4. 4 Ba8f nd._of .f.or A1) and, if desired,
formng a phiaar:lr’rlg@ejuﬁi“iglf%‘%&%&g‘?{a&gﬁé gg@%‘%&@#@%ﬁ I’Jev2 of the compound of —
formul a (icyclb(es. pi Yidasiedmethyl)ibendamidan hydvochiamidegalnveni ent | y be earned out

in a solvent
-Chloro-3-[[4-hydroxy-4-[[(1-methylethyl)amino]methyl]- 1-piperidinyl]methyi]-N-

(tricyclo[3.3.1.1*7]dec-1-yimethyl)-benzamide,
15 2-Chloro-5-[(1,2,3,6-tetrahydro-3-pyridinyl)methyl]-N-(tricycio[3.3.1.1*"]dec-1-
ylmethyl)- benzamide, hydrochloride salt,
2-Chloro-5-(3-piperidinylmethyl)-N-(tricyclo{3.3.1.1*"]dec- 1-ylmethyl)- benzamide,
acetate salt,
2-bromo-5-[[4-[(2-hydroxyethyl)amino]- | -piperidinylJmethyl]-N-(tricyclo[3.3.1.1>7]
20  dec -1-ylmethyl- benzamide, and
2-Chloro-5-[(E)-3-piperidinylidenemethyl]-N-(tricyclo[3.3.1.1*7]dec-1-ylmethyl)- -

benzamide.

The present invention further provides a process for the preparation of a compound
25 of formula (I) as defined above which comprises:
@ when X represents a CH; group, R represents a 3- to 9-membered saturated
or unsaturated aliphatic heterocyclic ring system containing one or two nitrogen atoms and
optionally an oxygen atom, the heterocyclic ring system being optionally substituted by one

or more substituents independently selected from fluorine atoms, hydi'oxyl, carboxyl,



e.g. an organic solvent such as dichl oronethane) dichl oroethane)

t etrahydrofuran, dioxane) is xylene or dinethylformanide, at a tenpdrladilrid)l
e.g. inthe range fromO to 200 C, preferably in the range fromO to 150 C.
Conpounds of formula (I11) in which Ais NHC(O may be prepared by reacting
a conpounto e¥6ig@neral formula Rlo Rs L OC\ zo R2 (XXX) PGEGEEW0p6T | ~
represents a leaving group (e.g. a h¥droxyl or chloride |Ieaving group) and
RZ R3, Rl~ and R11 are as defined in'formul a (I'1)) with a compound of
formula (VIn as 31 JUL ?.003 WO 0016l 569 29 defined above, optionally in
the presence of a coupling agent (e.g. |I. 1" carbonyl diim dazole).

PCT/ SEOQYQ06 63 -CPaRAURYSCoydkaiyamyR -NX), LCHMNRIRONRIOCIRRER? A8d R ~ 1
represents a hydrogen s atomand the other of R1 ~ and R~ 1 represents a
group - (G5 linkegrig X| througlp p NHEAZAR OB, FRAEHALFecOMRONNE ahesserapioapdt ed by reacting
a conpound of general fornula Rso Rs Rs~ R&ZC R2 (XXXn wherein one of R3~
and R31 represents a hydrogen atom agé thg other of R3~ and R3 ~ represents
a methyl group and R2 and R3 are as defYy# fn formula (n, with ~o

N- br omosucci ni m de and catal yti c azobi si tyronitrile or

di benzoyl peroxi de, optionally fqCHyped b hl ori nati on wth oxalyl chloride
and catal ytic dinethyl formam dg/or with tBeonyl chloride. Conpounds of
formula (Il] in which Ais QO and LI represents, for exanple, ais
brom ne at om may be prepared gactjng a conpound of general formla Rao
R3 _ Rai / _ H2N ~ whereiR Rare as defined in formula (n and R3~
and R31 are as defined i n&ofnuld (~ above, with a conpound of formula (IX)
as defined above, in the presénce of a base (e. gm di i sopropyl et hyl am ne),
foll owed by reacti qP wi thy N-bronosuccini m de and .o catalgyti Cpy

azobi si swltentiy preif R T @ndR  diepessenss/a hsiregen dtom and3the gber G00 ayRb0I 61569 30
PCTI SE00100663 Conpo g&gl ofwfiorEuIrcar%l\{% ilcnvivﬁhi gh ,% isahNaTngol)n y be
prepasrecfeP'ﬁscgﬁaz§ﬁ° og nlhglp t OC ﬁ?) ArGE e 8 e W 9" R ich Ais=—
NHC(O) , dagin)Qh, RNSE 2 FOT ark heddfibee otttk 1) QORI botApcdnd bEdNHARfMR) , an

i nt ermedi ate conpound of gener al lgerrrul(?mR 2

in the presence of a base (e.g. diisopropylethylamine), wherein R4' represents a 3- to 9-
membered saturated or unsaturated aliphatic heterocyclic ring system containing one or two
10 nitrogen atoms and optionally an oxygen atom, the heterocyclic ring system being
optionally substituted by one or more substituents independently selected from fluorine
atoms, hydroxyl, carboxyl, cyano, C;-Cg alkyl, C;-Cg hydroxyalkyl, -NR6R7,
(CHy)NR®R” and -CONR®R’ and wherein R® and R’ are as defined in formula (I); or

15 (ii)  when X represents an oxygen atom or a group O(CHj);.¢, O(CH2)2.60, -
O(CH3)72.30(CH2)1.3, O(CI-12)2.6NR5 or O(CH2)2_3NR5(CH2);_3, reacting a compound

of general formula



Ra R L~OC\ R2 wherein L11 represents a |leaving group (e.g. a hydro or
chloride leaving group) and R2, R3) R12 and R13 are as defned in for Wal 2003
(I'V). Conmpounds of formula (1V) in which Ais C(ONH nay be prepared by
reacting a - io conpound of general fornmula Rz Rs Rya / H2ZN \ R2 (XXX V)
wherei n RFOIRBISONR12 and R13 are as defined in fornmul a (IPgr/SEcwgbéss a conmpound
of fornmula (1 X) as def ned above, optionally in the presence of a base

(e.g. diisopropylethylanne). Conpouhdls of fonnula (Vn can be prepared by
reacting a conmpound of general is formula R~ Ra/ Ra4d R~-COZ \ ( wherein R32
represents a hydrogen atomor a Cl-C6 al kyl group) one of R33 and R34
represents a | eaving group) L12, such as '?hal ogen atom (e.g. brom ne or
iodine) or a trifluoromethanesul fonage group grd the other of R33 and R34
represents a hydrogen atonm) zo and RZ are as defined in fornmula (Vn,
wi th a conpound of general formula 3 L 2003 WO 00l b15b9 31 H- X -
R4 (XXXVI) PCTI SECO OCbb3 wher ej{@H)-—and R4 are as defined in fornula (Vn,
cn the presence of a palladiu atalyst (g2 9. palladiumacetate), a

phosphi ne tigand (e.g. H NAR dja base (e.g. cesiumcarbonate) ( 1996 J.
Am Chem Soc., 7215-6; 199 @ Chem Soc., 3395), followed by s a
hydr ol ysis reaction (e. gR" hydr oxi de) and ogtionally a
chlorination reaction (e.g—W+l¥oxalyl chloride and catal ytic

di net hyl f or mani de or with thiRdnyl chloride). Coggunds of formula (VII1)
may conveniently be,prepgged by reacting a conpound of fiormula (Vn in which
LZ repr ewkaneis ope pARIr arg R grepresensd 2 hyddegsh etep pivabphtbesdf RaZiakRi'n ~o0 t he
presence_of base such as_ trie | g ne 3 Co ds.of fo la.(X) in which
A i's NHCEEF®S tsyaarﬁ'emﬁ?/g%%fpead‘dir?f ‘%lnwagala%ag%uére ﬁ%@nrcat‘%;ogg%gﬁha 8f fornula
(11) in sWmpelindof gend¥hi@oflula Usi Ng i nstead of the internediate conpound of
formula (XXX), an internediate conpound of general forrmula Rye Ra Rt' _30C
2 is R(XXXVI1) wherein L13 represents a |leaving group (e.g. a hydroxyl oOr
chl oride | eaving group) and R¢ —R3)-Bif and(\@k are as defined in fornula
(X). Conpounds of forrmula (X) in which Ais O NH may be prepared in an
anal ogouwherein Yarepresentsa wodpou grsp (THE)esnOICH)L-Y) (GHp) WO(EH A3t s C( O) NH,

usi ng i nsL& f the.J.nter i.at e conpound f or mul [\V), an
Uo1n L nRRERt Ol WEchA) SUETEALS, GBI athak H AR 0L
presence of 1,1-(azodicarbonyl)dipiperidine and tributylphosphine (under conditions of the
10  Mitsunobu reaction: Tetrahedron Lett. (1993), 34, 1639); or

(iii)  when X represents a bond, an oxygen atom or a group O(CH3),.¢,
5
O(CHa)2.60, O(CH2),.30(CH2)1.3, NR’, NR (CHa)1-6 NRS(CHz)z.so or

NRS(CHz)z_go(CHZ)H and A is NHC(O), reacting a compound of general formula
R14
R3 H15

goc
2
1s R (VD
. 14 15 v pd 14 15
wherein one of R*  and R~ represents a group -X-R * and the other of R* " and R

represents a hydrogen atom, X’represents a bond. an oxygen atom or a group O(CH3)y.s,
O(CHz)2.60, O(CHz)2.30(CHp)1.3, NR®, NR’(CHy)i.6, NR (CHy)z.60 or
NRS(CH2)2.3O(CH2)|_3, L2 represents a leaving group (e.g. a hydroxyi or chloride leaving



R-a RB RH2N R2 (XXXVIIn 31 (I UL 2003 WD 00l 61569 32 wherein R?) I?) Eﬁ
~ 6 and R 17 are as defined in formula (X). PCTlI SE00100663 Conpound 104’ l
formula (XI)7 can be prepared as described in Syn. Lett. ( 1998) 379 380.
Conpounds of formula (X1~ in which X' represents a group CO, CONRS) S02 or
SOZNRS cavo dsigpepar ed by reacting a conpound of gener aPCT/SEatmd6a3 R3s R3 R38
R~' 02C \ Rx wherein one of R35 and R36 represents a group COL14 or S02L14
and the other of R25 and ~o R26 reprbsents a hydrogen atom) L14 represents
a leaving group (e.g. a halogen atom, Y R3~ represents a hydrogen atom or
a C1-C6 al kyl group) and R2 and R3 are as defined in formula (XITI]) with
a CO”PO%H% Phnd @ il R* LROROE s aehn\e@lumnxunar B8P RAGA HothpBulidtGefdfai @ O OUP
NRS) in-t 8 presence of a base such as dii SOpropyl ethyiam ne and catal ytic
di met hylfeauiwopyri di ne, followed by a hydrolysis reaction (e.g. sodium

hydr oxi de) and) is optionally, a chlorination reaction (e.g. wth oxalyl
chloride and catal ytic di rrethylforrrﬁé%élew r with thionyl chloride).
Compounds of fornula (XI)1) in whi 'g?presents a group represents a
group NRsCO or NRsSQZ can be r— ed by reacting a conpound of general

formula Ra Rs Ras 20 Rx (XL) one of R38 and R39 represents a group
NHRS and t he ot her of R38 ang: BB9 presents a hydrogen atom R3~ is as
defined for conpound (XXXl X), ‘;ﬂ!’..' and R3 are as defined in formula (X~,
wi th a conpound general formula LXCh) R4-1, wherein 31 J Ul 2003 WO
00161569 PCTI SEO0100663 33 J represents a g¥®p OOCL or SO-Cl and R4 is as
defi ned 1

dii sgpr o"‘f)l{f;é 'ﬁ#‘lﬂ g% %’g ua‘oﬁnégnﬁé@{r%?ae @grgﬁu({naﬁf ;h(?tﬁ £p %akg@%:gﬁ%/ceorwlmﬁt ly be
prepar edghu(d.gaclt'-icﬂgor@ldimmmruj er of fornula (XI B) in which L4 represents a
hydroxyl group w th di phenyl phosphoryl azide in the presence of a base such
as triethylam ne. Conpounds of formula (XIX) in which one of R2 and RZ1
represents gy 9r QHéh k%&sen@%@ﬁﬁloﬁﬁ%n%dﬁ?érﬁiroﬂ) ROH,~- represents a —

hydr ogen atom can be prepared KJBO 0% di si ng asconpound of general fornula
R Ra Ra O(GGHZIsOACF@HR)Z 3Q(C1ﬁ22)1 3, NR”, NR”(CH2)1.4, NR® (CHz)72.60 or

10 NR (CHa)2.30(CH3);.3 and A is C(O)NH, reacting a compound of general formula

“-

R“
RS R15
H,N
2
R (VI

wherein R2 and R3 are as defined in formula (I) and RM and R15 are as defined in formula
15 (VD) in (iii) above, with a compound of general formula

(CH,),COC!

R R’

1
R (X
wherein m and R! are as defined in formula (D, in the presence of a base (e.g.
diisopropyiamine); or

20



wherein one of R4 and R4~ represents a group (CH-)2.60H and the other, of R4
and R4~ represents a hydrogen atom and m A R, RZ and R3 are as de JHedl]
in formula (1)) using as ~s the oxidising agent, for exanple, Dess Martin
Peri odi nane reagent. Conpounds of formula {XLII] in which one of R and R4~
r epr esentwoaogiseup (CHZ) 20H and the other of R4 and RA~PpCeSERBEHRI S a

hydr ogen atom can be prepared from a conpound of general fornula (X) as
defi ned above, an organolithiumreagédt such as zo nmethyllithium(at -70 C
followed by n-butyllithium{at -70 C), and then treatnent with ethyl ene

oxi de. Compounds of formula (XLIn in which one of R4 and R ~~ represents a

group (CH2)3ss - SR el eseRhs Qgen atom
can be pre (g? e(?dggng{ %%ﬁﬁhrﬁofggg%ug@%l% (ggﬂlﬁgglgg%ﬁ%&gﬂgreacti ng a
conpoundNBf (s HCHL R Mmaatifgd conpoded ofgederabforraulai t h a conpound of gener al
formula ~(CH2) ~-40H SuSn (XI-~ s in the pgtfsence of a pall adi um catal yst
such as tetrakis(triphenyl phosphine)pal | adli um(_@), foll owed by reduction
with, for exanple) hydrogen and a pl at ™NuyHAMN e catal yst. Conpounds of
formula (XIX) in which one of R2 and RZ
other of RZ and RZ' represents qcn»d.r.e atom (which are equivalent to ~o
conpounds of fornula (XXV)) car/ be rp')’repargj froma conpound of general

nol i t hi um reagent such as
methyllithium (at -70 C) fo by n-butyllithium(at -70 C) and then
wi t h di et hyl f or mam de. pouds,e+RT ornul a (~ in which L6 represents an

i odine atomor is p-tol uep nyloxy group may be prepared by reacting a
conmpound of forrmula (XLI17 ag'defi ned above w tR

i odi nel tri phenyl phosphi ne/i m dazole or with g s ?(bhonyi chloride such as

p- t ol uen@hettipbaeY R Chind R Hespresents HRaving §@0s,a 0fuch abaaflogeiChonsind the

di i sopropyl et hykam ng. xo Conpounds of fornula_(XXvZ) in which one of R26
and R®7 ?‘é‘fd’r‘%genﬁ%d% JERIEEYE adydiegsnBeRENd B Sup Jhrndhe a8t #edefiggd R26 and —
R27 repr : pared froma conmpound of formula
(X) as d@?,ﬁﬂ%ﬂﬂ%R‘ﬂ*%ﬁgﬁﬁ‘?ﬂ%ﬁa‘?ﬁ"ﬁ&%wi dyl or pyrazinyl boronic acid
in the presence of a palladiumRaralyst €XBh as

t et r aki i, i ph hi | | adi 0).. f f | XXVI 7 i
o En e hesp RS BAR 5&2%;?%‘%%{'@%2&&&@8;??@@:6 SUMB "
NRS( CH~) O(CHPYINER o/l grdiRBCEH3) OB RS NHRTY ndR e i@fasdwgr of R26 and

R27 represents a hydrogen atom can be prepared from a conpound of fornmula -

(X) as déormpladD.capeioralllyyn the aresensp of palladivgoraiabcsh (- \NPRBd apptate),a 31 J U L
2003 WO gkpdsméeGI?gaﬁg@.é E%QAP)OQQ?& b%?e (e.g. cesium carbonate); or

(vi) when X represents a group CH>O. reacting a compound of formuia (II) as
defined in (i) above with a compound of formula (V) as defined in (ii) above wherein Y
15 represents a bond, in the presence of a base (e.g. sodium hydride) or in the presence of a -

metal salt (e.g. silver trifluoromethanesulfonate); or

(vii) when X represents a group CHgNRS. reacting a compound of formula (II) as

defined in (i) above with a compound of formula (XI) as defined in (v) above wherein Z

20  represents a group NHRS; or

(viti) when X represents a group CH7O(CHj3)1.3 or CH0(CH3)2-30, reacting a
compound of formula (II) as defined in (i) above with a compound of formula (V) as

defined in (ii) above wherein Y represents a group (CHj);.3 or O(CHj3)2.3, in the presence



NHRSpyr azi nyl , NHRS(CHZ)t - 6- PYndYl or NHR (CHz)t-6-pyrazinyl, in the
presence of a palladiumcatalyst (e.g. palladiumacetate), a phosphiddeltL 2003
(igand (e.g. BINAP) and a base (e.g. cesium carbonate). Conpounds of
formulae (I11), (V), (MI1)) (IX)) (Xn, (XV)) (XVI), (XVIA), (XVII7) (XViTn,
(XX), (X0 ooex3gon) (XXIV), (XXVI1), (XXVII1), (XXXI), (XEKS5R60/00663XXI (1),
(XXXI'V), (XXXV), (XXXV>], (XXXVIT)) (XXXVE>Z]) (XXX X), (XL), (Xul), (XuIn
and (XL)1>] are either comercially dVailable, are well known in the
literature or may be prepared easily using known techni ques. ~o Conpounds
of formula (1) can be converted into further conpounds of formula (n using
st andar d.fnQce, : I n in which one of
R2 and rbg%rggég %urg &lirﬁrégg%“rqgbep&%%ﬁ&b%gqi%%%g?g%ytsgv%onpounds of formula
(1) in vkiflabrogethandsuRZnatdoR3 represents an am no group by reduction using
iron powder and ammoniumis chloride in ethanol/water under reflux
conditions. The latter conpounds can in turn be converted into conpounds of
formula (n ¢y Whunenxofeﬁqcmsazgr&mcﬁmkéme%emmm%@mgg@ RIARE € 9-
chlorine, by diazotization (e.g. with sodiumnitrite) "and reaction with
coppey cdvimpoimtbof fOmmpa (Hds definefian fudbeveé withia cammpekndrRE fonmu-(XTpgr esent s a

R r opr chPlng 7yl SRS il LM CHIVER & SN dl byl or o

3- to 8-nenbered saturated heterocyclic ring by standard chem cal

procedures. It will _be appreciated by thpse skilled in the art that in the
processes ok t hé/hep ESERESSPIAEIRYPOHHZ 814 B IFPIeSTts 3NgIRarLsHiuRd s S uch as

hydr oxyl ) i i i.nte di ate
corpounds Heael e BoHafi hlS B RE B il LRARRL SnhuebRShI |
pr epar atreanting b compoundm furmdk (0§ af defined @ () Zboveawith avonpeyndadf gaderappr opri at e
st age, tcxfg)e renmoval of one or nore protecting groups. The protection and
deprote FBH2 of functi onal groups is described in 'Protective so Goups iR
Organic Chem stry', edited by J.WF. MOrie, PlenumPress (,1973) and 31
J I~ L 2003 WD 00/ 61569 36 PCTI SE 663 ' Ryotective Goups in Oganic
Synthesis', 2nd editi on%@%uw&g&u M Wits) Wiley-Interscience (
1991 ). The conpounds of formula (?L})?H boveg be converted to a
pharmaceutically acceptable salt or sol vat e%r eof, preferably an acid
addition salt such as a hydrochl oride, hydrobroniXdB) phosphate, acetate,
fumarate,, nmal e%,, art&ahe, citrate, oxal ate) nethanesul phonate or

p- t ol uen¥&HRA ftlg&}epap eqtly IEPrESF}t [R82a T salt such as a sodium or potassi um
salt. s ~0 Certain conpounds of fornula (n are capable of existing in
stereoisoneric forns. It will be underst@od tshat the inyention enconpasses

al | geonet ke af@ebFrRaienissaEMPCRf CORR ¢ i Sth DR iuPa (n and
m Xt Ur essaCeal A B0 delcARE TBbASound BHEARRY fordlld i Xt ures thereof al so

form an aspect of the present Tnventison. s The conpounds of the present

i nvention are advantageous in that Yhey possess pharmacol ogi cal activity.
They are therefore indicated aB~Na geButicals for use in the treatment of
rheumatoid arthritis) osteoarthri psoriasis, allergic dermatitis, -
ast hma) chroni c obstructive pLu(:) P v di sease (COPD)) hyperresponsiveness
of the airway, septic shock, @ ] onephritis, irritable bowel disease,
Crohn's disease, ulcerative colitisR Zo atkEnosclerosis, growth and

nmet ast ases of mal j grant gel | s) obl ast i c 4 eukaem a iiabet e Al zheiner's
di sease,WPFéﬁFﬁ_ﬁ??é , aagﬁeoffawa%qq%?grsa?- TR HW?C %E‘)tﬁ;gﬁn &“‘i} art di sease,
Stroke apgreVdRld ARARMUEIDS; G6RERNE A oupldt® CORRENNR GYENd,ON provi des a

conpound of formila (@, pr a as pharmaceutically acceptabl e salt or solvate
t her eof , NBSSOroeiSEeN¥ROr b ttefesendyia feavingigroup (e.g- Adydrpyy! or phlandst Inavingaspect , t he

phar maccBPRORH 5 o o 8o obibe deaF £RRREH Rimbla cbr b sRombenrflrorme o1 c

defined {vitab8efined in (iii) above, optionally in the presence of a coupling agent (e.g.

1,1-carbonyldiimidazole); or

25



30 manufacture of a medi canent for use in therapy. 31 JCL 2003 WO

001 61569 PCTI SE00100663 37 In the context of the present specificati@n,]jiH8)3
term "therapy" al so includes "prophyl axis" unless there are specific
indications to the contrary. The terns "therapeutic" and "therapeutically"
shoul d bwomemssdss ued accordi ngly. The invention further gormseoskesssa nmet hod of
ef fecting i munosuppression (e.g. in the treatnment of rheumatoid arthritis,
irritable bowel disease, atheroscleidsis or psoriasis) which conprises

adm nistering a therapeutically effective anount of a conpound of fornula
(n, or a pharmaceutically acceptable salt or@sol vat e tger eof, as

her ei nbef ~ i F@QN { ti rpvi des a net hod
of treati %{ﬁ n%ggxg%('r%@??ebg agglrr (;:/g iosﬁe_%ﬁem(aeég'. sgg’t ﬁir}ag?) OiCD:CPD) whi ch
conpr i s§@;NRimamd 4 iseC{MYH. cactingat doepound bhgmeapefsrmeial | y ef f ecti ve anount of
a conmpound of forrmula (n) or a phagfaceutically acceptable salt or solvate
is thereof) as herei nbefore ﬂ%’“ ned to.a.patient. For the above-nentioned
t herapeuti c uses the dosage ipFSterad wi | |, of course) vary with the
conpound enpl oyed) the node of 4 stration, the treatnent desired and

t he di sorder indicated. The ﬁ@i sage of the conpound of fornula
(1]/salt/sol vate xo (active ingredient) may be in the range from 0. 001

mgl kg to 30 ng/ kg. The conpounds of forméK&X n and pharmaceutical ly

accept S a2t Ad_sal 18 (2] L t will
gener a?‘fw;‘/e?%gia ?ﬁij% gfaealrgéi |e§§rtl ffg‘%? %ﬁ?% %F)Ra gﬁgrﬁrra%rggst‘?ég%& l(I:lE)Hs\rr{gnol}s?ﬁpti on in
whi ch t (Y iarem ksove witlpapemptdhs af fonfala\(B{)eas (dafifddvr (i9) dboge,enlihent) is in
association with a pharmaceutical |y acceptabl e adjuvant, diluent or

carri erPressBesaf 3ibats (618- LifFaPRBHA™IE) ®Fni ni strati on) the pharmaceuti cal
conposition will preferably conprise fromO0.05 to 99 %v (per cent by

wei ght), nore preferably fromO0.10 to 70 %, of active ingredient, and,
from1 to (98i) 9wheaX mpreenprsiduradidn, kacimeg 3Gompoadl o fortriv]a (&) an —

h ticall bl . uvant . dil t rier, al t
by ! giRnesE) 8 S8R shaeeh AL shast pithim  oohyette S50, 501 1564
38 RET! MaQkkhQpiEbScokpstind b Rndtakfoahiklal Nvention al so provides a

phar maceuti cal conpositison c%r%prl_g_i ng a conpound of fornmula (n, or a
pharmaceutical Iy ac_ceptRabTé sad2 ot ol vate t hEX¥df, as her ei nbefore

def i nedyhdiei ToPfepbdrlh By froio Ehﬁ,em@ﬁ_eﬂdunfﬂdlnﬂ 865 aBhabhFodsiatant . dil uent
or carrier. The I'nvention Turther pfovides a process for the preparation of
a pharnecceuti cal

15 (xiv) when X represents a CHOH or CHj group, reacting a compound of formula
(X) as defined in (v) above, with an organolithium reagent (e.g.
methyllithium/t-butyllithium or n-butyllithium at -70 °C) and then with a compound of
general formula -
R*—cHo XVD
20  wherein R4 is as defined in formula (I), optionally followed by a reduction reaction, e.g.
with methyloxalylchloride and triethylamine followed by tributyltin hydride in the presence

of azobisisobutyronitrile; or

(xv) when X represents a bond, reacting a compound of formula (X) as defined in
25 (v) above, with an organolithium reagent such as n-butyllithium (e.g. at -70 °C) and then

with a compound of general formula
R*=0 (XVID



conposition of the invention which conprises m xing a conpound of fornmula
(n, or a pharmaceutically acceptable salt or solvate thereof, as 31 JuL 2003
her ei nbefore defined with a ~a pharnaceutically acceptabl e adjuvant)

di luent or carrier. The pharmaceutical conposition of the invention may be
adm ni st eweduéiegi cally (e.g. to the lung and/ or airways POI/SE@/00ds® skin) in
the form of solutions, suspensions, heptafluoroall cane aerosols and dry
powder fornul ations; or systemically}3e.g. by oral ~s administration in the
formof tablets, capsules, syrups, powders or granules, or by parenteral
adm ni strati on4i n the formof solutions or suspensions, or by subcutaneous
adm ni st I; : ﬂﬂl{)n I i l h sitories or
transderdr}ra %@R T aéqtaépgé‘;ﬁh?é l—lmglvent’ F@E}Jn?mﬂ* mﬁg\?vd )é?#&?%t{?g?gaecép 'gi hed by

r ef er enowitit methitexdlgichlordamdzdethylhmiie falldwed bexabypyies hydridanpthe pesence
2-Nitro-3-piperazin-1-yl -N-(tricyclo[3.3.1.13"i]dec-1-ylnethyl)-benzam de
H zs a) %2e90%¥ ‘-“ZIWF‘PPV%- N-(tricyclo[3.3.1.13"i]dec-1-yl methyl)-benzan de
31 J UL 2003 WO 001 61569 39 PCTI SE00/ 00663 To a suspensi on of

3-chl oro-2-nitrobenzotc acid (2.68 g) in dichloronethane ( 10 m) at OC was
added oxal ykvichl owheteX (presets agrbugiStk phigisingranemriesponding comppind offhe resul ting
m xt ure was sh'trrel_ﬁ ak gggsmttg eEartaltJrrg eun(‘:{%{1 a nixitd{s? en att nosphere for 1
hour , tifg'ﬁ"%b Ent %ﬁ S4RIRGRT 2Pegudsd pfé%sur%'ats(? yie 8"s0lid. The solid
was di sSpEnGEpdrokydehioftd UcR @ potaldine pbrok fnéiosulphdle GomnReciilly 3@ unferSOl Ut i On oOf
| - adamant anenet hyl ami ne (2. 19g) and N, N-diisopropyl ethylamne ( 11 m) in
di chl or ohtwaigmeark “QEONE" w&E added portion-wi se and the resulting sol ution
allowed to stir at roomtenperature under a nitrogen atnosphere for 2h. The
reaction m xture was poured into water and the organi c phase separated and
washed wi t ixaill hywhercX représents s grbup S0Magasing2 comgound difehmd (X8 aand i o
saturated_brine. The organic ase was then dried over sodi um sulfate,
filter edggﬁ‘?ﬂil ‘Bgﬁé‘gﬂ‘ﬁ’ 3’1“8&“8%8&“&’@%&%“%@3%&% Y AROF esul ting solid —
re-cr ysttadukzyumﬂnﬂ‘artom I AnP tHeR M8 a dothpdiddufdendia foriild t| € conpound as a
solid (3.52 g). Ms (APClI +ve) 349 (MiH)+ is tH NVR (DVSO-d6) 8 8.74 (1H,

t); 7.89 (1H, m; 7.75-7.69 (2H, m; 2.91 (2H, d), 1.93 (3H) bs}; 1.64 (6H,
dd); 1.47 (6H, d) b) 4

3-(4-{1,I-dinethyl et hy4,Fe @ 3@, piper@up R 1-yl ) -2-vitro-N(tricycl o[ 3.3
.1.13"i]dec-1-yl nmet hyl ) - benxas¥de zo A m xture chloro-2-vitro-N
(tricyclo[3.3.1.13"i]dec-1-yl net hyl)-benzam de M g, Exanple la) and

pi persaziwherein BRaists dyfined imbarshpilat®r tor but yl ester (7.47 g) in dry _ dinethyl
sulfoxide ( 10 m) was heated at 120C under a nitrogen atnosphere for 24h.
The cool ed reaction mxture was diluted with water and extracted thrice
with ethyl (a6gf hén X THReseRsRighRg SECHR Gk SSOYTER, vasihing awoirbspondisg , dri ed
over sodiumsulfate, filtered, _and the a filtrate concentrated under
reduced SoP@ewisof fermulg (ldn yhichy X seproseiits ¢ BrOUP SEH2 5/8- URingntFitisiBhy over

stlica ggbny, £LHbloPGoXYbiboicRid RS Blox Hh6H RhiBhde (cbmimed@lify bl subtitle

20  under the trade mark “OXONE™)); or -

(xix) when X represents a group CH=, reacting a compound of formula (II) as
defined in (i) above with trimethyl phophite and then with a compound of formula (XVII)

as defined in (xv) above in the presence of a base (e.g. lithium diisopropylamide); or

(xx) when X represents a group (CHj),.¢, reacting a compound of general formula



conpound as a solid (3.8 g). M5 (APClI +ve) 499 (MtH) + 31 J UL 2003 WO
001 61569 40 PCTI SE00/ 00663 ~ H NWR (DVBO-df,) 8 8.55 ( I H t); 7.62 17%@)9200'3
(2H m; 7.43 ( 1 H dd); 3.38 (4H, bt); 2.90-2.84 (6H m, 1.93 (3H, ;
| .b3 (6H, dd); 1.47 (6H, d); 1.41 (9H) s) c) 2-Ntro-3-piperazin-1-yl
-N-(tricyMQUEIse9 1. 13" i ] dec- 1-yl net hyl ) - benzani de s A sO?GHIESI00643 3- (4- {

1, 1-di net hyl et hyl }oxycarbonyl ]-pi perazin-1-yl)-2-vitro-N (tricyclo
[3.3.1.13"i] dec-1-ylnmethyl)-benzanm & (0.58 g, Exanple |b) and
hydrochloric acid (6.4 m, 4N in dioxane) in tetrahydrofuran (20 nm) was
stirred at roomtenperature under a nitrogzgn at nosphere for 18h. The
reaction m xture was concentrated under riduced pressure and the residue

di ssolved in water, nmade basic with gRlidisodrtmi o bicarbonate and
extracted with dichloronethane three tIe he conbi ned organi c extracts
were dried over magnesiumsulfate, filtgrediand the filtrate concentrated
under reduce pressure to give a(Gd)FA PuUyification by chromat ography over
silica gel) eluting with 10% gt hanol in gf chl oronet hane afforded the title
M5 (APCI +ve) 399 (M+H)+ 1H NMR ( DMSO d6)
88S2 (1H t); 759( 1 ,,i 7.1 (1 Hd); 7.35 ( 1H, d); 2.88 (2H,
d; 2.81 (4H, m; 2.37 (B 5V (3H, bs); |1.67 (3H, d); 1.60 (3H, d);
.47 (6H, s) Exanple 2 zo~Z-Ar 3p|pera2|n | -yl

-N-(tricyclo[3.3.1.13" ~] dec-R-yl met hyl ) - benzani gerx)di hydrochl ori de salt a)
Z- Ami no- 3- (4-{1, 1-di met hyl et hyl } oxycar bonyl ] - pi perazin-1-y!)-N(tricyclo[3.3
.1.13"i]dec-1- yi rret hyl ) - benzarai de zs A suspension of 3-(4-{

11d|rre 2Q) I ricyclo
[3.3.1. W‘Q k yI )%%Jﬁg%r%%d&%(@% ?%E’xg ¢ é 5§ b%f"!‘r\lg“tﬁ powder
(2.13 g) othero’fRSlahdR i3 piéE2niiil I5idodgen 4tbrfaid BEAOR GB'Ga’ﬁd d::eammmxddm chl ori de
(2.04 g) noI/vvate t eql refl ux, under

nitroden! 'hgﬁﬂ‘élb@ F GMPOHN ‘Tgl"%“ﬁrggl"gﬂvq @gg‘? g w)??rﬁ’t“ek waés t:f"lﬁflf"ered and —
the i1t iaianRaEh | i EseREl JRSBaNRHE, g ot #AEk IRaQNgani ¢ | ayer
was separ atgra US méshed w th water tvmece urther, &ggoro er d?fﬁ'g%esi um

sul f at e, stﬁxtabte@ph'dntamztﬂtﬂe:hlqrbdthmb @ concentrat ed under reduced pressure to
give a residue. Purification of the residue by chromat ography over silica
gel) eluting with 20% et hyl acetate in isQ-hexane) yielded the subtitle
conmpound as(xxi)s o¥tetl X 2pRiery a grbﬁ:((GHQII.GNRé) (DD {NRTACH,)1G or

10 (CH2)1.3NR5(CH2)2-30, reacting a compound of formula (XIX) as defined in (xx) above,

with a compound of general formula (XXI), R*— Z', wherein Z’ represents a group
NHR>, (CHy),3NHR’, O(CHy)7.;NHR® and R* and R are as defined in formula (I), in
the presence of a reducing agent (e.g. sodium triacetoxyborohydride, in a suitable solvent

such as dichloroethane); or

(xxii) when X represents a group (CH2)1.30(CH3)1.3 or (CHj)1.30(CHy)1.30,
reacting a compound of formula (XIX) as defined in (xx) above in which one of R® and
R? represents a group CHO or a group (CHy);.CHO and the other of R’ and R*
represents a hydrogen atom, with a reducing agent (such as sodium borohydride), followed
20 by reaction with a compound of general formula (XXII), R*E, wherein E represents a
group (CH2)|.3L5 or 0(CH2)2.3L5, Lisa leaving group (such as a halogen atomor a
sulphonate ester group, e.g. p-toluenesulphonate) and R4 is as deﬁneq in formula (1), in the

presence of a base (such as sodium hydride); or



b)
2- Am no- 3-pi perazin-1-yl-N-(tricyclo[3.3.1.13" i]dec-1-yl nethyl)- benéz;rr{uc}ez,um
di hydrochl oride salt Prepared as described in Exanple |c) using

2-am no-3-(4-{ 1,1-dinmethyl ethyl} oxycarbonyl]-piperazin-1-yl)-N

(tricycl op®.086569.3" i | dec- 1-yl net hyl ) - benzam de (0.2 g, irCcTiREsmeése 2a) and
hydrochloric acid (5 m, 4N in dioxane). The reaction m xture was
concentrated under reduced pressure t% give a solid which when triturated
with diethyl ether gave the title conpound as a solid (0.2 g). M5 (APC

+ve) 369 (M 2HCl)+ zo ~ H NWVR (DVM5 O-d6) 8 9.16 (2H, bs); 8.14 ( 1 H, t);
7.37 (1 H, Qs ' N i ' n - 98 (4H,
bs): 2.95 (%&?‘)J)%;e 2k 'S%éfégﬁ,g%fgl)“?«%‘%‘% 2‘ 5%}'“%%;‘zmﬁ?%éd(%gﬁfmg@mlﬁs (6H) s).
Exanpl e 8efired i (Draboyeow dh wimrsinydptiosphiteydnd then with a compound of formula (XVI)

2005 o SASheEE B s tooaaitdyt il RVRPE finedlnloc] dbovda 31 I
2- Ol OF Ocdmohnd 3t genétalMotrivls EXNYA) (R(AYCHQPQ‘@'IQ i il Rﬁisfﬁﬁ:ﬁﬂe}iid\l(t ricycio(3.
3.1.13 ~jdec- 1-yi net hyl ) - benzani de To a soi ution of 2-anino-3-(4-{

1, 1- d mefampkladBy injtha preeanpopfa base (e Ashinm-diisgaropylgrpidele fodlowpdbya 1. 13' ~Jdec- 1-
| met hyl ) - ' ' - 3 dded 1
1 aquesutsRTRAIAS, (orbuami Bl p bl ok SpLAMNAI RGO, SCTGS

cooled to OC and sodiumnitrite ( I .91 g) added portion-w se, whil st

mai ntai ning the internal tenperat bel ow 5C. After stirring_at 0-5C for
0.5h) a pre@3t Hher dsirmsn %P“%%éa'ﬁeicﬂpéf‘f"ﬁr@p?““ &f gnegy foqmyac opper
(Ln chloride in water (20nl) was added portion-wi se to the pale yell ow
suspension. The mixture was stirred at Q&for ~0 0.5h then at room
tenperature for 0.5h. The reaction [ xture was poured into a m xture of
wat er and di chl oronet hane and |/1 : P ONg8 antfbni al wat er was added until the
aqueous phase was honpbgeneous. The |ay ere separated and the aqueous —
phase extracted tw ce further wcHh—€AThNoT onet hane. The comnbi ned organic
extracts were washed with 111 0. 88 ammpni a/ water until the aqueous | ayer
was col ourl ess, dried over sulfate, filtered i s and concentrated
under reduced pressure to y il. Purification by chromatography on
silica gel, eluting withR 5968 | acetate/iso-hexane gave the subtitle
conpound as a solid (0.457Qg)\; ™5 (APCI +ve) 388 (MBOC)+ zo i H NVR (DMVS
Od6)wb 8.27 (| H t); 7.3 (1 H t) ; 7.19¥KXIDH, d); 7.04 ( 1 H d);
3.48 (4H, rn); 2.93-2.91 (6H, mM; 1.94 (3H, bs); 1.64 (3H, d); 1.59 (3H,
d; 1.52 (6H, s); 1.43 (9H) s). b) 2-Chloro-3-piperazin-1-yl

- N (tri cywhbf{ndnd ol RZ3nd R¥aeprésentsnBirbyy (CHIBREZ B dARe dtBecof T3P atdiR?h oOf
2-Chloro-3-(4-{ 1, 1-dinethyLethyl }ochar bonyl ] - pi perazi n-1-yl)-N2s

(tricyci msmqawrmae@m{mmswf} SBEiAS grAvade -G helpegn aeid| ¢ 3a) in

d ohl or ORELRARR ekl %& B o SR L IHoHRE LAAGH A FACRUardR THrd os abfifel
stirring at roomte drature under a nitrogen atnosphere the reaction

m xt urse \vaformodia (i withat @tpouatief fosole 66 3sdefnadria (if)mbgvevis vehighin  The gum was
partitioned bet en, wat er and di chl oronet hane and nmade basic with solid ~
sodi um birgﬁ?sﬁ?fﬁgﬁg‘. *Phe layers were separated and the aqueous | ayer
extracted twice 30 further with dichloronethane. The conbi ned organic
extracts were washed twice with 31 JUt 2003 WO 001 61569 4~ PCT/ SE00/ 00663
wat er, sat ufEwedvisniXepepses 2R CBVOH) imyhied RiinalurGealiey! 810ppt er ed and t he

filtrate m--gqt W Shi-R X9 Ee’iﬁf(ﬁl@@}l oe foam was
purified O‘l%y nor &ﬁ%ﬂ%@@%ﬂ%@%%@&?@?ﬁnol ?d?c ¥ r%mtest ane’.ﬂa%d

chr onmt ogssimp khe osident dinéthydsulpfeixjdedixalyi ehjorid@dof akdvearyl redctionlivghbk or onet hane, to
af ford tf};e_éﬁiaiklyﬁmﬁonpound as a foam (0.05 g). 5

um reagent; or




M5 (APCl +ve) 388190 (MtH)'' ~H NWVR (DMBO-d6) S 8.24 ( 1 H t); 7.31 ( 1 H,
t); 7215 ( 1 H d); 7.00 ( IH d); 2.96-2,87 ( 104 m; 1.93 (3H, bs31 jii 63
(3H, d); 1.59 (3H, d); 1.52 (6H) s). io Exarrple 4 2-Chl or o- 5- pi perazi n-1-yl
-N-(tricyclo[3.3.1.13"i]dec-1-yinethyl)-benzamide C / ' N\ N O ~NH a)

2- Chl or ovio savd1s69- N- (tricycl o[ 3. 3. 1. 13" i ] dec- 1- yl net hy! ) rbEsenemisere To a
solution of 2-chioro-5-nitrobenzoic acid ( 1.22g) in N, N di nethylformm de
~s (1.5 M) was added carbonyl diim d¥rzole (1.0 g). The resulting reaction

m xture was stirred for 2.5h and then 1-adamant anenet hyiam ne ( 1.0g) was
added. After 14h the reaction m xture was partitioned between ethyl acetate

and wat er t er and brine

and t hen d?’l[kceld t(‘)}gcen?kg +sg%lsg§fguﬁ ﬁaggfg%tqﬁg)np e o?g@n?%%er was

concent rdafised m(idetﬁovee\dlhcaembnmbemmfmnérai fgirmea GXXES) ®RiSHwhivtekeinRSis20 purifi ed

by silica chromat o raphe)rlm_gel ut i n WI t h 3-.10% glat hanol in
e &y

di chl or&ﬁﬂ%ﬁ‘&ﬁé‘) torrgulai(Ry ig Sé’ﬁ‘Ethf nde) T ow sol i d ( 1.7 g).
M5 (APCI +ve) 3481350 (MtH)+ | H NI\/R(CDCIS ) 8853 ( 1H d, 82 (1H,
dd), 7. 6 ( 1 H d, 6.2 ( 1 H bs)) 3.2 (zH d), zs 2.0 (3H,bs), 1.8
(12Hs m) (Vi) when X Pedemba giiug IIH'BSOI@CCJPESE(B@&O@@@ Mebx)ondmg

5- Am no- Z- chl N-{tricyclo 3.1.13"| dec- |rreth )be zam de A

sol ut i oﬁo'@Pm{'ﬁ@? r[rM;x @dﬁ}%’ﬁ%‘} f?&“rsr?%%\kﬁ? (e(% U8 0E ﬁéf‘%nonl um

chl ori degédd, Hehloroperexybes MQﬂoﬂﬁ@taEﬁ%@%%Smﬁhﬂp&ﬂekconinﬁdikﬂall}ﬂs‘dﬁler (0.50)
was added and the m xture stirred at reffux tenperature for 3 hr before

bei ng codfedhetrde sk (RXOMEDVeq@ by s filtration. The mother |iquors were
treated with 10% sodi um hydroxi de solution and the product extracted into
et hyl acetate. The organic solution was vvashed with brine, dried over
sodi um sul pheii »(Haazemc;ensrmgromeﬁmrrda& adpreseni akepigendisyldue whi ch was

ol | ( o oitrezie) SpeB cnpene A saoong o8 forrpenl S et in (VBB Y & 8. 14 ( 1o
H t w & d 1.95
C3h) ) ) %ea%%%@oﬁnc@ by@gﬂnbmﬁi Epgﬁlﬁng%r g?rlaazlugber gg Iﬁrgn lir_r1§r)1um hydrxd% réedt4dl. d);

-N-(tri dy@u@[agmsnwrnﬂydnwe@llgwsd Piea 1eguotiop a3pEtoR @8- with Tigdrggendindei on of

5 am no {tricyclo[3.3.1.13" i]dec-1-yl net hyl)-benzam de ( 1.00 g,
pﬁ@%‘%&&lﬁgné{(m ml) was added bi s-(2-chl oroethyl)am no

hydrachl oride salt {0 620g). The m xture was heat ed at 150C for 12h (a dark
solution is qht abne The col d Zgé_gjtl s Was wash % 2M HCl, the
aqueous | ayEFxW¥ TRRrFSANTS A BYAUP t FEISSHE ‘PE’B" " WBdi um

bi car bongi-in@aeboripduhd 6t fflefalMorRuidi t h di chl oronet hane. The organic zo |ayer
was dried over magnesiumsulfate, filtergpd and the filtrate concentrated

under reduced pressure to give a foqm e cryde material was purified on
si'llica gel (0-10% R

(CH A
R? .

R! R’

R (XXV)
wherein one of R%* and R* represents an aldehyde group -CHO, and the other of R* and
2 R*® represents a hydrogen atom and m, A, R!, R? and R* are as defined in formula (), with
2,3,4,5-tetrahydropyridine (Bull. Chem.Soc.Jpn. 1983, 56, 3199), followed by a reduction

reaction (e.g. with sodium borohydride in a protic solvent such as methanol); or



et hanol / di chl oronmet hane)) to afford the title conpound as a white solid
(0.90 g). M5 (APCl +ve) 388190 (MtH)+ zs ' H NVR (DVBO-d6) 8 8.22 ( 31HL 2003
t); 7.22 ( 1 H d); 6.96 ( 1 H dd); 6.84 ( 1 H d); 3.50-3.20 (7H, m;
3.00-2.90 (2H, t); 2.91 (2H, d); 21.94 (3H, bs); 1.67 (3H d); 1.59 (3H, d);
1.52 (6Hwosini61569 31 JUL 2003 WO 00/ 6t 569 45 PCTI SEO0/ 0068Cr/$Eoavogekse S5

2- Chl or o- 5- (hexahydro- 1H 1, 4-di azepin-1-yl)-N-(tricyclo[3.3.1.13" ~]-dec-1-yl
met hyl ) benzam de, hydrochloride sal7 HN .HCf N O Cl a)

4-{ 4- Chl or 0- 3- (et hoxycar bonyl ) phenyl ] hexahydro- 1 H 1, 4-di azepi ne-1-car boxyl i
c _. acid, |I,l-dinmethylethyl ester A m xture of 5-brono-2-chloro-benzoic

acid, ethy t ( a r Q- di, pi.ne-1-carhoxylic acid,
1, 1- di et htyﬁng h@'ﬁ”e’g{%’?“%% ﬁg‘%‘) ;Mctegﬁ ﬁ&ﬁ%’?ﬁ%é‘ eﬁ({f?}%&&‘&ﬁ“ 2M adi um (11]
acet at e ligBedpipadylooreigeriinkl kD, (Sfucing)a dompoohdiefigendral foimuinvas heated at ~0
100 C for 14h in a pressure vessel flush&d wth nitrogen. The cool ed
reaction m xture was poured into ter and extracted (3 tines) wth ethyl
acetate. The conbi ned organic extrdc S shed with saturated sodi um
chl oride solution and then dried over esium sul fate. Evaporation under
reduced pressure gave an oil vtej_,c)h_ pauf i fi ed by chromat ography over
silica gel, eluting with 20%£th§l acetgte in iso-hexane to yield the ~s
subtitle conmpound as an oi . M5 (APCI +ve) 2821284 (M BQOC)+ b)

4- ( 3- Car hoxy- 4- chl or ophen hydr o- 1H 1, 4- di azepi ne- 1- car boxylic

acid, 1,1 zo dinethyl et Ix A -

o-Buspensi on of
4-[ 4-chl oro- 3- (et hoxycaid dhenyl | hexahydr o- 1H 1, 4- di azepi ne

1-carboxylic acid, 1,1-dinmgfhylethyl ester (W%Sa, 0.21g), lithium
hydr oxi de monohydrate ( | .05ml of 3M sol ution”i ter) in 1:1 o
et hanoWyakRin dné of RS M@Rz"%gﬂ%&& aagyrﬁmnp)trﬁmﬁr ARIPribAr ngﬁyra&mn? lithium

hydr oxi de .nonohydrate (0.55nml of 3M sol ution 31 JUL 2. 003, WO 001 61569 4b
PCTI SE0ORI€EER.6-pyridyl or NR’(CH,),.6-pyrazinyl group and the other of R% and R* —

represents a hydrogen atom, and m, A, R/, R? and R? are as defined in formula (I), with a

source of hydrogen and a hydrogenation catalyst (such as platinum oxide); or

(xxxi) when X represents a group CH;O(CH3),.3 or CH0(CH3)2.30 and A is

10  NHC(O), reacting a compound of general forrula

RZB

3

R R%

L'oc
R® -
(XXVI
wherein one of R* and R® represents a group -X ~R*and the other of R% and R®
represents a hydrogen atom, X™ represents a group CH;0(CH3);3 or CH;0(CH>)2.50,
s L7 represents a leaving group (e.g. a hydroxyl or chloride leaving group) and R% R*andR*
are as defined in formula (I), with a compound of formula (VII) as defined in (iii) above,

optionally in the presence of a coupling agent (e.g. 1,1’-carbonyldiimidazole); or

(xxxii) when X represents a group CH,O(CH;)1.3 or CH20(CH;)2.;0 and A is

20 C(O)NH, reacting a compound of general formula



in water) was added followed by tetrahydrofuran ( 1 m). The resulting
solution was stirred for 4h at roomtenperature then poured into vvat?q _gmcmg
extracted with diethyl ether. The agueous phase was separated, acidifTie

wi th 2M hydrochloric acid and then extracted with di chl oronethane three

ti mes. Thwomemsissned di chl oronet hane | ayers were dried ovefrsgodagaesi um

sul fate and evaporat ed under reduced pressure to yield the subtitle
conpound as a glass. Ms (APCI +ve) 2981300 (M Bu)+ ~0 c)
Hexahydro-4-[4-nmethyl -3-[[(tricyclo[3.3.1.1~" y]dec-1-yi net hyl ) am no] car bony
'] phenyl]1H-1, 4-di azepi ne-1-carboxylic acid, 1,1-dinethylethyl ester --. A
sol ution of 4-(3-carboxy-4-chl orophenyl)hexahydro-1 H 1, 4-di azepi ne-1
carboxylic acid, 1,1-dinmethylethyl gster (Exanple 5b, 0.10 g) and N, N

car bonyl di i m dazole (0.045 g) in dfnmethyiformamide (3 m) was stirred at
roomis tenperature for 2h. 1R% : Renet hylam ne (0.D50 m ) was then
added and stirring continued for The reaction m xture was poured into
wat er and extracted with eth 3 dte three tines. The ethyl acetate

| ayers were conbi ned and was e"('j wiTh 2M hydrochloric acid) 10% aqgueous

sodi um hydr oxi de and brine, then d#i ed OyeL @gnesi um sul fate and
concentrated urlder reduced pressure. Puri g i on, by chromat ography on
silica zehgehR ehd R’ g asidefinéilin 3@ 9uit (Dydnd RCCtad R are bsdefimekmformugave t he

subtitle product as a gumwhich crystallised on standing. M5 (APCl +ve)
5021 504 ( Y néx)ac)t) above, with a compound of formula (IX) as defined in (1v) above, in the

2- Chl or ossehfedrahacl @-¢l hlisbpy ?pag,;,@pl n-1-yi)-N-(tricyclo[3.3.1.13"i]dec-1
yl met hylg pbenzam de hydroci‘1J ori de salt

Hexahydro-4-[4-nethyl -3-[[(tri cycl 0[3.3.1.13" ~] dec-l-yl met hyl ) am no] car bony

|] phenyl]-1H.1. 4-di.a z -di yl.e .l. ester
(from Exanplaé‘d383‘°n3h tgéjég I'?lle(ﬁ th(ék ﬁ‘%hgﬁ')( 9’"n‘r {lx)ahxg%{é} 4"8{: ’hﬂ‘i c acid
(0.5nL ofxivy, &M, LOHYITIvER (ki)Y (EXR M), (R WRS)AGEET, (xAfv, qu\&);(lxw,),ng at room —
tenperature_for 14h, the m xture was evaporated to 2l UL 2003 WO

00/ 61569(REYIPEKY HEIEEE ) KRR PR XABIcORETiNeIRs CoTaRuBR &F ﬁsrr@\de (6. D ot hyl
h
ol ot oqrlbertdpipolnid6hnd ol 4R, ot A0ARE o pREmfEAHUl WeBhER P 51D

afford tkadtdrmlmeobnhpmpbtmdoﬁfwmhiadl)(0 027 g) s Mo (APClI +ve) 4021404
(MrH)+ IH NVR (DVBO-d6) 8 9.11 (2H, bs); 8.18 ( 1 Ht); 7.24 ( 1 H, d);

6.8 (1 H dd); 6.71 ( 1H) d); 3.71 (2H t); 3.50 (2H t); 3.19 (2H) bs);
2.93 (2H, Dbstte poclsheé Stithe ﬂ%ent&n@&y(ﬁhﬁen@tly&c&ﬁ'ﬂénﬁdﬁt iPS3olveht, 67 (3H, d);

1.59 (3H, bs); 1,52 (6H s) ~o

5- (4- Ani Pr8-2f- %&aﬁ@rSthprsh %deml‘ap@cmet ﬁiCELQEqCS’@E’F' ferabgirofumaedipxage.net hyl ) - be

Ezgm!g(raox%mtc JPle?l 1- %ngyé% crgrgbor[l?pyﬁhPam é](f)r ?tg?ggrl 'di nyl ] - benzoi c

aci d, i spefenaply lasheenan@rfepmﬁedlms"c‘descrl bed i n Exanpl e Sa) using
5- br ono- 2- chl or o- benzoi ¢ aci d, ethyl

Compounds of formula (IT) in which A is NHC(O) may be prepared by reacting a

compound of general formula
|:!10

2
20 R (XXX)
wherein L'° represents a leaving group (e.g. a hydroxyl or chloride leaving group) and Rz,

R3, Rlo and Rll are as defined in formula (II), with a compound of formula (VII) as



ester (0.50 g), 4-piperidinyl-carbamc acid, | , | -dinethylethyl ester
(0.46 g), cesiumcarbonate (0.86 g)) palladium (1) acetate (8.5 ng)3ang; 7003
(R -BINAP (35 ng) and toluene (3 m) to afford the subtitle conpound as an
oil (0.17 g). 20 Ms (APCI +ve) 3831385 (MtH+ 31 J I~ L 2003 WD 00l 61569
48 PCT/ SMDWFEIHE3 b) PCT/SE00/00663
2-Chloro-~-[4-[[(1,-di net hyl et hoxy) car bonyl ] am no] - 1- pi peri di nyl]- benzoic
acid Prepared as described in exarrpl?e9 5b) using 2-chloro-5-[4-[[( | ,

| - di met hyl et hoxy) carbonyl]am no]-1-pi peridinyl]-benzoic acid, ethyl ester
(Exanpl e 6a, 0.17 g), lithium hydroxi de nonohydrate (0.88 nl of a 3M
sol ut i ORyef; I' Moativh tﬁ@M leolidii gStjetrahydrofuran (1ml) to
gi ve thgegﬁg}tgiﬁ%‘%éb%%%%yuﬁé as gﬁ 2é%ISfiE&d O%%.lﬂlgﬁgawglg/sl 1EAPCI +ve) 354|356

( MtH) + carbonyldiimidazole).

[1-[4-Chloro-3-[[(tricycio[3.3.LI3 ~]dec-1-yl net hyl )am no] car bonyl ] phenyl ] -
4 ~o0 piperidinyl]-carbamc acid, 1,1-dinet h%)l et hyll ester Prepared as

descri bed i Gompeunids of Hethuld SXKYX) & whikioore &F B -ahEi(Ri, fepresents a hydrogen

di met hyl et hoxy) car bonyl)bam ng] - 1- pi peri di nyl ]- {benzei c acid (Exanple 6b, -
0. 065 g)jornand e ethefe d?ﬁ'%da@@wngcﬁ gI¢P 2l aAd hnespresprsn bepingni ne

(103 ) U iy b 1o S0 ¢ comains s o

5- (4- Ami no- 1-pi peridinyl)-2-chloroyN-(trjcyclo[3.3.1.13"i]dec-1-yl nmethyl)
benzam de, hydrochl oride salt d as described in exanple 5d) above
usi ng
[1-[4-chloro-3[[(tticyclof Sﬁ%é dec- 1-yl net hyl ) am no] car bonyl ] phenyl ] -
4-pi peridinyl]-carbam c acid, 2, 1- di met hyl et hyi ester (Exanple 6c),
hydrochloric acid (0.5m of a 4N sBfut i onxxxmi oxane) and net hanol ( 10
m). The mxture wag heajjed at reflux for 15 mn. to compl et g, the reaction.
After evdisinenesd R oandR- tpprpwats ihygreeehtpiand theashas eER ™ aand ] i d -

crystal Irgp}gsgmg)?ﬁ%&[y?%ﬁ%ggmmd Mg &?ﬁ'“l"?ﬁ*t%g’a‘%“z')""} ation and dried in

vacuo to grve e conmpound as a soli1d ( (APCl +ve)
402/ 404 N-blokickyctinimidd ardd ¢didiytiRSHi¥Ed b B/ &ril O orddibdnedyl e Xt Doprionall y

followed by chlorination with oxalyl chloride and catalytic dimethylformamide or with

thiony! chloride.

Compounds of formula (IT) in which A is C(O)NH and L1 represents, for example, a

s bromine atom may be prepared by reacting a compound of general formula
RSO

RS ] R31

H,N
R o
wherein R2 and R3 are as defined in formula (I) and R30 and R31 are as defined in formula
(XXXTI) above, with a compound of formula (IX) as defined above, in the presence of a
base (e.g. diisopropylethylamine), followed by reaction with N-bromosuccinimide and

20  catalytic azobisisobutyronitrile or dibenzoylperoxide.



~HNW (DVMSO-d6) 8 8.23 (I H t); 811 (t Hbs): 7.28 ( 1 H d); 7.03 (

1 H dd); 6.94 ( 1 H s); 3.74 (2H, d); 3.20 ( 1 H m; 2.91 (2H d) 3 12]83003
(2H, t); 1.98 (2H, bs); 1.94 (3H bs): 1.69-1.58 (8H, m; 1.52 (6H, s) s
Exampl e 7 ’
(+/-)-5-(®0Mm1369 1- pyrrolidinyl)-2-chloro-N(tricycl o[ 3.PETISEABI6d3dec- 1-yl ne
thyl) benzam de, hydrochloride salt .HC a)

(+#/-)-2-Chloro-5-[3-[[(1, 1-di net hyl eBAoxy) car bonyl ] ami no] - 1- pyrrolidi nyl]

i 0 benzoic acid, ethyl ester Prepared as described in Exanple 5a) using

5- br onp- 2- chl or o- benzoi ¢ acid, ethyl ester (0.50 Q)

2- oi ¢ _a | ) |
car honat ¢ (CLURPERBAT AR, (vl bR i HEOY pal Bl Blentr i enliiaiiRe )

and t ol umagnet & ddimpotaisaft famdlat(Opinswilith Bl ie NEIO(POustgasstead obthe (0. 25 g). 15
M5 (APCI  +ve) 311/313 (M BOC) + . .
(+-)-2- mﬁﬁf@%@tssj"sp‘[‘{“é‘ff qurﬂi‘ﬁé%F}i)ggwasewe%?tsa?fwwm°ﬁswial FRIFEBI i di nyl ]

benzoic acid zo Prepared as described in Exanpl e Sb) using
(+/-)-2-chloro-5-[3-[[(1,1 di gt hyllet he®¥y) car bonyl ] am no] - 1- pyrrolidi nyl] -
benzoic acid, ethyl ester (Exanp g 0. 25g), lithium hydroxide
nonohydrate ( 1.36nl of a 3M,sol D in water), 1:1 ethanol/water (7 m)
and tetrahydrofuran ( 1ml) tloOgiveTthe subtitle conpound as a solid (0.23
g). 31 J UL 2003 WD 00161S69 562MS (A@&xﬁ?{e) 2841 286 (M BOC) +

PCT/ SE00/ 00663 g)

(+1-) s [ 1whereinhl' Oeepreedtf § tenviny gloap &.@.ahytidxy] atetlofidy leaeinb gtouprdna® car bonyl | p
henyl] s S-é]mrrot igi nyl %-car bamc acid, I,I-dinethylethyl ester Prepared as
descri be8 it BRdRp| ¥e8Eyefined Hg{g](m!!ﬂ@ﬂ-"é-cm oro-5-{3-[[(I,I

di et hyl et hoxy) car bonyl Jam no] -1-pyrrolidinyl]- benzoic acid (Exanple 7b,
0.070g9), N, N -carbonyl diimdazole (0.033 g)) 1-adamantanenethyiam ne (0.036
m ) and di meCémgpduodnafifontelld GVin)which §iiy €(QINI sapbé pleparedbpraniigas a gum -0
M5 (APCI +ve) 4871489 é)M+|—l%+ d)

(+! -) - 5- ompgypd 8t senprel opPylg ny )-2-ghioro-N(tricyclo(3.3.1.13 ?jdec-1-yl ne
thyl) benzam de, hydrochloride sal? ~s Prepared as described in exanple 5d)
above using (+/-)-[ R R"

1-[4-chloro-3[[(tricyclo[3.3.1. Aec- 1-yl met hyl ) am noj car bonyl j phenyl ] -3
-pyrrolidinyl]-carbamc acid, et hyl et hyl ester (Exanple 7c),

hydrochl oric acid (0.5nl of H:MN spl ution in di oxane) and net hanol (5 m).
Evapor.ation under reduced pressurergave @xﬁgllw on trirtuation with diethyl

ether’ Recr ystal | isation fyom met hanoUdi et hyl ‘ether gave the title
wherein R“, R", R " and R~ are as defined in formula (IV), with a compound of formula

(IX) as defined above, optionally in the presence of a base (e.g. diisopropylethylamine).

Compounds of formula (VI) can be prepared by reacting a compound of general

1s formula

2
R (XXXV)

. 532 33 34
wherein R™" represents a hydrogen atom or a C-Cg alkyl group, one of R™” and R
represents a leaving group, le, such as a halogen atom (e.g. bromine or iodine) or a
trifluoromethanesuifonate group and the other of R33 and R** represents a hydrogen atom,

20 and R2 and R3 are as defined in formuia (VI), with a compound of general formula



zo conpound as a solid (0.030 g). M5 (APCI +ve) 3881390 (MtH)+ 1H NWR
(DVMSO-cl6) 8 8.24 (3H) bs); 8.20 ( 1H t); 7.25 ( 1 H d); 6.6l ( 1 #H) jdd}e
6.51 ( 1H, d); 3.94 ( 1 H m; 3.55-3.32 (2H, m; 3.29 (2H, m; 2.92 (2H
d; 2.37-2.27 ( 1 H m,; zs 2.13-2.05 ( 1 H m; 1.94 (3H, bs); 1.68(3H,
d); 1.59 wamepe61d§y, 1.52 (6H) s) 31 J UL 2003 WO 00l 612€63/sBd0/00663

PCTI SE00100663 Exanpl e 8 2-Chl oro-S-pi perazin-1-yl net hyl
-N-(tricyclo[3.3.1.13 ~] dec- 1-yl met hyl) - benzat ni de, hydrochl oride salt Cl
~NH.HCI N\ I NJ Oa) S Brononethyl-2-chloro-benzoic acid To a stirred

sol ution of 2-chloro-5-nethyl-benzoic acid (25g) in chloroform (500nl) at
50C was added N-bronosucci nym-ge—g7. 409) (xXke/1f | ask was purged with
nitrogen and azobi sjsobutyronitrile (0.10g) added in one portion. The

sol ut i onwheeinEandR are ag défingst irf formpla. (VBumtthe presenobpfsd padlbdinpreanalyst i | e
(0.109) S ed and the m xture heate rther 3h. i0.The solution was
concent ré?geBﬁgﬂl%ﬁfﬁﬁe&ra&ﬁ‘?@me\}&i"$§'%%&Qﬁ\wa%{]%%arse &rﬁd ‘Y% ered to renove

i nsol ubl @rifonee] 006 deamTbReneisHE! 7D8LILDON /Wam. RS 86c. Vi 308), 2MARHBPS
hydrochloric acid solution fol | owed by brine then dried over nmagnesium

sul phat ea hydndysiotegetion fe-gaithcwdtan bydserade) apd apiesielinecierinagonteactiomn di | ut ed

W th isohexane. t fur r rt £ rystallization

Start ed. el ot she PR iRl ERRRRAL SRRk S B e
resulting crystals were filtered) washed with i sohexane and dried in vacuo
to give the subtitle conmpound ( 17g). b) ,

5- Br onomet hyFemRosAgsRfdo ugac (NI mpy fanvenigntiybeprepared byyeactng: § F90RWAG ani de To
a_stirregk ot KA idlnidh Bf REREEEY hyddo VRENE ey |BdsphdDSRRLE 82,
12.4q9) in za di{ch or onet hane (250rrfL% a)ﬁygb%ih?ret hylfoﬁyrrgﬁg.‘e (O.i%girn@:) at 0C
was addetie preadnge othbase subb af Sietyldmindhe cool i ng bath ws renoved and the
solution allowed to warmto roomtenperature. Once gas evolution had ceased
t he solution was concentrated in vacuo. The residue was redi ssolved in -_—
di chl or onmet heuhgpotB@BTE emuto0t) 66l whizh QG s NHIC(O) eadyad prdphfdd in an analogous

dii sopropylethylamne ( 12.4 \r&i and adamant yl net hyl am ne g7. 54ml). After

| 5mi n.  aWamer wcompaungs|of farmrlaHsinguhicted is NHE (@), asipg insieegafthie 1 1) and

PCTI SE00 SUREITS SRR oUERRRIRR0 o inimeticds bl el ol 7

nmagnesi um sul phate and concentrated in ﬁacuo to give the title conpound as
a white powder (19g) MS (APCIR 9BR398 (MrH)+ 'H NMR (DMSO-d6) 8 8.39
(1H, t); 7.50-7.40 (2H, m,; 4.74 s); 2.92 (2H) d);

Loc
RZ
1s (XXXVID
wherein LI:JJ represents a leaving group (e.g. a hydroxyl or chioride leaving group) and Rz,

R3, R16 and R17 are as defined in formulia (X).

Compounds of formula (X) in which A is C(O)NH may be prepared in an analogous
20 manner to compounds of formula (IV) in which A is C(O)NH, using instead of the
intermediate compound of formula (XXXIV), an intermediate compound of general

formula

R?
(XXX VIO



2.50 (3H, s); 1.94 (3H, bs); 1.67 (3H d); 1.59 (3H, d); 1.52 (6H, s). c)
2-Chl oro-5-(4-[{I, 1-di met hyi et hyl } oxycar bonyl ] - pi perazi n-1-yl)methyl 31 jui 2003
-N(tricyclo[3.3.1.13 i]dec-1-yl methyl)-benzam de, i o A m xture of

5- brononet hyl -2-chl oro-N-(tricyclo[3.3.1.13"i] dec-1-ylnmethyl) benzam de

( Exanpl e Wb po/€1s6b30g), 1-rertbutyl oxycarbonyl pi pcrazi ne eOTREst@dssand

dii sopropylethylamne (6.3 m) in dinethyiformamde (3 nm) was heated at
60C for 3h. The mixture was diluted With water ( 10 m) and extracted with
ethyl acetate (3 x 10 m). The organic |ayer was dried over magnhesi um

sul fat e, fiIte;ed and thenfiltrate ~s concentrated under reduced pressure.
The cru il ritd oL el eluting with

di chl orgﬂngt aﬁe’lggfﬁanod O-agéoﬁnqgﬁgcdd?gﬁ%éﬂu?%(}gfford the title conmpound as a
white foam (0.112g). M5 (APClI +ve) MWN 5021504 (MtH)+ zo ~H NVMR (DMSO-d6) S
8.28 (1H, t); 7.40 (1H d);.7.32 (1H dd); .7.29 (1H) d); 3.74 (2H) s); 3.28
(4H, t): 2. §empoyqds éS ?0“2!1%1_’(%121?%" )Preppregas éestlb%’(s')‘E)Y&-.W= q198% 3%%14, m: 1.59
(6H, d);3gd.37 (9H, s). d) 2-Chloro-5-piperazin-1-yl nethyl
-N-(tricycio[3.3.1.13"i]dec-1-ylnethyl) a beazam de, hydrochloride salt
2-Chlsoro-5-(4-[{ 1,1-dinethylethyl }oxycarbonyl]-piperazin-1-yl)nethyl

-N(tricyclo L 3 & - l. ly) 1 ( a@&IIS 0. 080g) was
di ssol ved i@@?%ng%off%%)(%qwxi% r%?g%g%ea%Fo?%') vvag 'added and t he
rrixturesnziNRSG:ﬁhBépmmmtb)aﬁmingtamompémtdof.g&hraﬁdsmml vent was renoved under
vacuum and the resulting solid wasys® triturated with ether to afford the
title conpound as a white powdgr (Q.062g,. 31 J UL 2003 wo oo/ bi s69 53
PCT/ SE00/ 00663 MS (APCl +ve) (MtH+ ~ HNWR (DM5 O d6} b 8.30 (
1 H t); 7.63 (2H, bs); 7.55 ( ); 4.33 ( 1 H bs); 4.05 (4H, m;
3.50-3.00 (4H, m; 3.50-3. C ; 2.92 (2H, d); 1.92 (3H, bs); s
|.70-1.50 (6H, nm; |.57 (6H 1©s). Agcording to the procedure described in
Exanple 8, the foll ow ng conpounds%re pregared. i o Exanple 9 —_—

2- Chl -5-[(h sir o- 148 1, 4- di in-1- t hyd

I CLr 1 YRR et RS 8§ esresepistarie GObor Sl vyl bR sl t O1
N N g - HES iresefd &“ﬁgd\@%cﬁ%?ﬁ, L46?3pth§1;ﬁ/a4ﬂi§ gt id.2. altdidBRarbk)BO- ds) S
11.62 (bs,;, T H, 9.57 (bs) 1 H; 9.30 (bs, H)88 8.3¢ (1 H t); 7.80-7.60
(2!4, m ;R .rages(:nts_mhycu?gema.tmom GGC(sb%kyl 2Pyp, agd a@@ arerps dgflied 2. 94 (2H,
gg’ 302%;(2%%%:? g&% w21 a’cor]ﬁpgénd(o%%mgﬁ:) ()G&X@'B ir( ?vk‘ichqe’l'epg'e'sggsggcl;rpd 0921’ 1.54 (6H,

S-[(4- Arg'rﬁlxgrmksp'ﬁrpmé pkdgé phEbd3y kych2s dildopropylshylatiing/sideR@lyic 1. | 3' ] dec- 1-yl ne
t hyl ) benzam de, hydrochl oride salt 31 J Ul 2003 '
dimethylaminopyridine, followed by a hydrolysis reaction (e.g. sodium hydroxide) and,

s optionally, a chlorination reaction (e.g. with oxalyl chloride and catalytic

dimethylformamide or with thionyl chloride).

Compounds of formula (XII) in which X" represents a group represents a group
NR*CO or NR*SO; can be prepared by reacting a compound of general formula
RSG
HS RSQ
RY0,C
20 R’ (XL)
wherein one of R38 and R39 represents a group NHR5 and the other of R38 and R>?
represents 2 hydrogen atom, R> is as defined for compound (XXXIX), and R? and R® are

as defined in formula (XIII), with a compound general formula (XLI), R4—J , wherein



WO 00161569 54 CI NHz .HCI N\ I NJ O Ms (APCI +ve) MN 4161418 ( M+H) +1

PCT/ SE00/ 00663 | H NVR (DVBO-ds) 8 8.35 ( 1 H, t); 8.30 (2H, bs): 7.66! (U203
H d); 7.65 ( 1 H s); 7.59 ( 1 H d); 4.28 (d, 2H); 3.65-3.18 (m 4H);
3.10-2.90 ( 1 H mM; 2.95 (2H, d); 2.15-2.05 (2H, m; 2.05 s 1.90 (1H m;-
1. 94 (3Hwolsp1set . 68 (3H, d); 1.61 (3H, d); 1.54 (6H, s)PCTFBEAKINE 11
5-1(3-Am no-1-pyrrolidinyl)nmethyl]-2-chloro-N-(tricycio[3.3.1.13"i]dec-1-yl
met hyl ) benzami de, hydrochloride sal33Cl \ NNHZ .HCl Oto MS (APCl +ve) MN
4021 404 (M+tH)+ tH NVR (DVMSO-ds) 8 8.56 ( 1 H, bs); 8.42 (2H, bs); 8.35 ( 1
H t); 7.66 (2H) bs); 7.59 (1H, d); 4.60-4.40 (nm) 2H); 4.20-3.00 (m SH);

2. 94 (28, reftdsents agrsup-CBC §) kYT and BT asddiRk iPfptmul Igan the es%}gé ¢- 61 (3H)
d); 1.54 (6H, s). 31 J UL 20C3 WO 00/ 61569 PCTI SEO0100663 lgxarrpl e 12
2- Chl or a-tase sheipaspiiisoptopyietbyigmingl (tri cycl o[ 3. 3. 1. 13" i ] dec- 1-yl net hyl ) - benzan
ude, hydrochloride salt "NHCQ .HC s a)

2- Chl or o-5- hydroxy-N-{tricyclo[ 3.3.1.13, 7] dec-1-yl net hyl ) - benzam de To a

sol ution of s 7 I QnbeR&itd te £} b i i f or mam de
(50 m) was ngg%ﬁigiﬁmgggégﬁgm%m dazol%l (%.r%)%g) . &'?'%%‘Ir%egﬁﬁfpito%d reaction
i xt ur e ofiéemylai(XIBdn fadichd, Sepreaquts tfhgdrorylgieuramita diphenyiphbspiorybazid®®. 0g) was
added. St'&rri n%c\évaﬁaéontsicua% igtﬁrlanln%h . The reaction m xture was

partiti dﬂeb&pf)eé wee ?sﬁy? HCetate and water io and the organi c | ayer was
separated, washed with water and brine and then dried over sodi um sul phate

(Na2SQqg.). The organic |ayer was concentrated under reduced pressure to
give a resi &QEPoRIce R (REBuig Kt} 18 whish Qe of By (iR cIPEssetvytaphy (el uti ng

ith 3- . . ! S . n . e d
W t %@Wﬁqg&% SHerthik sh%vraﬁw hefedent o‘%af‘dﬁglstbe, %H%%/E&F% ound as a

white soli . a Mo (APCI +ve) 3191 32 ~+ tH N db) 8

9. 85(d H,ox)disiig L&n(pokihd of) gendtalid(mielz d), 6. 76-6.82(2H, n), 2.90 (2H,d),
1.93(3H, s), 1.67 (3H d)) 1.57 (3H, d))R*%.51 (6H, s) b)

2- Chl or 0- 5- (4- pi peridi nyl oxy) - N-(trgxycl p[ 3. g#1. 13" i ] dec- 1-yl net hyl ) - benzam
i de,

(CH A
"2

R’ (XL

wherein one of R* and R*' represents a group (CHz)2.60H and the other of R* and R"!
represents a hydrogen atom, and m, A, R, R? and R® are as defined in formula (I), using as

15 the oxidising agent, for example, Dess Martin Periodinane reagent. -

Compounds of formula (XLI) in which one of R** and R* represents a group
(CH3),0H and the other of R* and R*' represents a hydrogen atom can be prepared from a
compound of general formula (X) as defined above, an organolithium reagent such as
20  methyllithium (at =70 °C) followed by n-butyllithium (at —70 °C), and then treatment with

ethylene oxide.

Compounds of formula (XLII) in which one of R*® and R*' represents a group

(CH3)3.sCH and the other of R* and R* represents a hydrogen atom can be prepared by



i o hydrochloride salt To a solution of 2-chloro-5-hydroxy-N
(tricyclo[3.3.1.13" i]dec-1-nethyl)-benzam de (0.20 g, Exanple 12a), 31 JulL 2003
4- hydr oxy- 1- pi peri di necarboxylic acid, 1,1-dinethylethyl ester (0.19 g) and
tributyl phosphine (0.23 mM) in dry tetrahydrofuran (6 m) ,was added 1-[[(1
pi peri di wo@misonyl ) azo] car bonyl | - pi peridine (0.24 g). HtesEmassge sol ution
was heated at 31 ,1UL ?0~1 WO 001 61569 56 PCTI SEO0/ 00663 60C under a
nitrogen atnosphere for 2h. At this péint additional

4- hydr oxy- 1pi peri di necar boxylic acid, 1,1-dinethylethyl ester (0.19 g))
tributyl phosphine (0.23 m) and 1-[[(1-piperidinylcarbonyl)azo]carbonyl]-

pi peri di ne .24 e added. . ti Sh&QNG] nued and t he process
descri beaacggﬁ\i}éc"r'g%ué%?’géﬂﬁﬁ{??cfm‘}l}eaa ia%ﬁg.wgm@a%ovﬁp“f' cog?offpd%fqegcﬁnga'by LC/ VB.
The cool gfndigacti on m xture was diluted with dlethyl ether then filtered.
The filtrate was concentrated and purified by normal phase HPLC (0-2%

nmet hanol / di chl oronet hane) foll owed ﬁéichronatography on silica gel (0-2%
met hanol / di chl oronmet hane) to g;ie/f tyloxycarbonyl (BCC) - prot ect ed
conmpound as a col ourl ess f@a®n” The foan1masgeL olved in methanol (5 m)
and 4N hydrochloric acid in to dioxane (0.2 &@? added. The sol ution was

stirred iathd ResEhdeTRQaIMIUE catilfle such BitdrRBEFipRnyPRESPRING)pdllididm(Olle reacti on
was conplete as judged by LC Ms. Evaporation of solvent followed by
trituratfiobeweg ttyrfctéﬂcss?wrt deneampisy Bydragenang p @latipip nide catalyst col our i ess
solid (0.15 g). Is M5 (APCl +ve) 417/419 (MrH)+ IH NVR (DMSO-d6) b 8. 65
(2H, bs); 8.30 ( 1 H t); 7.39 ( 1 H d); 7.07 (1 H dd); 6.99 ( 1H d);
4.72-4. .67 (Coh;idpndr)of f@milh (wxu mbvr)ng:h Gne®T R(Z‘Q&rtd Rﬁh)epreﬁu@ga g@kp CHO 2. 12-2. 07

E éﬂ 3 &% ERQ’?\H R* represcnts a l'gyzcikggcn htom (w?uch(a:e équx alent t059 (3H) d); 1.52

(R) - 26 Chdoptt 1§is(o?—fd?ﬁ‘xﬁf KixoltynodnraRtprepayel Rl 4 Edriptiah®bBgederhi fodmaid 1-yl met hy
1) be%za éﬁn droch agrlde)psalt HCl Prepared as dﬁ%c?ﬁbed |nQ§§anple 12k~

usi ng 2- @Me’émst OYFy HHith 2y organglithivr regacnbTugh as meth gty Gt +79¥hy | ) - benzam de
0. 20 3 WO 00! 61569
I(DCTI SEgoﬁgé‘g%géy?ia‘%g}x%&h ;‘Eg@j Qt:)o‘{"guté&ﬁlb‘ﬁ’o ‘“ﬁ&‘#}%@% dry

tetrahydrofuran (6 m) and 1- [[(1p|per|d|nyIcarbonyl)azo]carbonyl]

d bt ai ! t b tected
Compound. - f SrTREES) B AOD s VH R FUBFOBRaTiee SR 1 i oxane (0. 4
n) apd ﬁ@&lmgéa Khﬁ@ylé’ﬂy) $ Mhﬁ%&ﬁh@d&f&h&g/g&&%nw P&Jni?ld kﬁﬁ;s sol i d

(0. 14 PCI +ve 03/°4 S H bt);
7. 46 as|-4eﬁugd abavcmmv1o¢me/(c@henyi‘phosghmmr(udgzoﬂ¢ ord’d)h a saulp_‘bgnxl CMOH § t)

3 30, (340§l %Zﬂ"w "’““%“’% ’?gﬂbr‘&% ’“‘g’ bt Bf?!’?%—l’&%z 1.83 (1 33 2)); 1.74

(3H) d); dilsopdpyl€thilaraine~0 Exanple 14 _.
(S)-2-Chl oro-5-(2-pyrrotidinyl methoxy)-N-(tricyclo[3.3.1.13, 7] dec- 1- yt net hy
| ) benzam de, hydrochl oride salt . HCl

20 Compounds of formula (XXVI) in whlch one of R and R represents a pyridyl or
pyrazinyl group and the other of R and R reprcscnts a hydrogen atom can be prepared
from a compound of formula (X) as defined above by reaction with a pyridyl or pyrazinyl
boronic acid in the presence of a palladium catalyst such as

tetrakis(triphenylphosphine)pailadium(0).

Compounds of formula (XXVT) in which one of R26 and R27 represents a
NR>-pyridyl, NR>-pyrazinyl, NR*(CHa),.-pyridyl or NR*(CHy),.s-pyraziny! group and
the other of R26 and R%’ represents a hydrogen atom can be prepared from a compound of

formula (X) as defined above by reaction with a compound NHRspyridyl.



> s Prepared as described in Exanple 12b using

2-chl or 0- 5- hydr oxy- N(tri cycl o[ 3. 3. 1. 13' ~] dec- 1- net hyl ) - benzani de ( 0.52l0Jl§- 2003
Exanpl e 12a), N-tBOC-L-prolinol (0.19 g) and tributyl phosphine (0.23 m),
dry tetrahydrofuran (6 nl) and 1-([( 1- piperidinylcarbonyl)azo]carbonyl]-
pi peridi no(ddesde 9) to obtain the t-butyloxycarbonyl (BEagrdtngat ed
conpound, fol I owed by treatnent with 4N hydrochloric acid 1 n di oxane Zo
(0.5 mM) and nmethanol (5 nl) to yieldsthe title conmpound as col ourl ess
solid (0.07 g) M5 (APCI +ve) 403/405 (MrH) + ~H NMR (CD30D) 8 8.45 (1 H,
bt); 7.46 ( 1 H d); ?2.14-7.10 (2H, m; 4.41 ( 1 H dd) 18(1H t)

3 255 o MR PSS T sy o ﬁ%&‘@%%r iy wﬁ%g&-eegq 9" 1 74

(3t ) phidfuc By e 5. pain ohr 003 46 01 651695 AT 1EQRLQ0663

2- Chl or 0{&g.(cBsiywn pabpmhtgly | net hoxy) - N- (tricycl o[ 3.3.1.13"i]dec-1-yl nethyl)-be
nzam de, hydrochloride salt .HClI s Prepared as described in Exanple 12b
usi ng 2-chl oro-5-hydroxy-N (tricyclo[3.3.1.13, 7] dec-1-net hyl ) -benzam de

(0.2059- Exagphgo u]aaﬁbﬁfoﬁnlﬂh@@ﬂ) dvmvrﬁi.hmodxu @x 29 (BVDROAVIA)] evtmp! phosphi ne
(0.23 ,_ dry tetrah rofuranr&é"(K

m )
1-[[(1- p|(76¥m)cﬁ7ﬁ§)}@%?§ A o m)] CX%Y%AP‘&P% KHXI0. GFB).obt ai n t he

t but yl ox ?@4 0 reated with
4N ~0 hy%r ocm%c aci ?omﬁ) gﬁ) f an'gqﬂ()g%g ;1 at%g yield
the titl Wmnder@nmﬂ%hlambmmedvqlﬂcr@@ngr) theiBr{tdeQ@ir maydy 4171 19
(MrH) + 1H NVR O-.d6) 8 8. @2%{) bs); 8.29 ( 1 H t); 7.38 ( 1 H d);
7.01 ( 1%“&6&“‘3“@% Wn teghni 3.99-3.95 ( 1H, m): 3.91-3.82 ( 1 H m;
3.34 (, 1H, m; 3.23 ( 1H, bd)292(2H d); 2.82-2.71 (2H, n); 2.22 ( 1H
n; 194(3H s}; 1.82 (2H, d); 1.72-1.66 (4H, m; 1.59 (3H, d); 1.52 (6H,
5) 1. 39- 3Qm(1pqpngp oﬁﬁm@;@a(ﬁ)p@ b_pg:om‘prtcd into further compounds of formula (I)

155l LR AU ) i o atudl G S it 1! ot

PCT/ SE00 Gﬁﬁ&cﬂga hitE®, driGilp «@n e hbmeﬁe@o@@ni?pemaloéﬁbmsladbsn: whiskené of Exanpl e
g’gngsb?gﬁ%%g b gcrpgeéngt? dr Oxég&‘: t’g%%%d%cn n usmg iron povc]dgrea%d]émnn?t hl.Xn ) - benzami de

15 chioride in ethanol/water under reflux conditions. The latter compounds can in turn be

converted into compounds of formula (I) in which one of R and R represents a halogen
atom, e.g. chlorine, by diazotization (e.g. with sodium nitrite) and reaction with copper
chloride. Compounds of formulia (I) in which R6 or R7 represents a hydrogen atom can be
converted to compounds of formula (I) in which R6 or R7 represents a C;-Cg alkyl,

20 Cy-Cg hydroxyalkyl, C3-Cg cycloalkyl or a 3- to 8-membered saturated heterocyclic ring

by standard chemical procedures. -

It will be appreciated by those skilled in the art that in the processes of the present
invention certain functional groups such as hydroxyl or amino groups in the starting
25 reagents or intermediate compounds may need to be protected by protecting groups. Thus,
the preparation of the compounds of formula (I) may involve, at an appropriate stage, the

removal of one or more protecting groups.

The protection and deprotection of functional groups is described in Protective

30  Groups in Organic Chemistry’, edited by J.W.F. McOmie, Plenum Press (1973) and



s cycl ohexanol (0.20 g) and tributyl phosphine (0.23 m)) dry
tetrahydrofuran (6 m) and 1-[[(I-piperidinylcarbonyl)azo]carbonyl]-z JUL 2003
pi peridine (0.24 g) to obtain the t-butyl oxycarbonyl (BOC)-protect ed3
conpound. This conpound was treated with 4N hydrochloric acid in di oxane
(0.5 m) vamaverswhanol (5 m) to yield the title conpounecCEsEsGdsEUr | €SS
solid (0.065 g). io M5 (APCI +ve) 417/19 BP 417 1 H NVR (DVMSO-d6) b 8.30 (
1 H t); 7.97 (3H, bs); 7.38 ( 1 H 8; 7.02 ( 1 H dd); 6.92 ( 1 H d);

4.62 ( 1 H bs); 3.11 ( 1 H bs); 2.92 (2H, d); I .94 (5H, s); 1.76-1.58 (
12H) m; 1.52 (6H, s). is Exanple 17

2- Met hyl iyl et hyl ) - i 3~.3.1.13' ~ 1-ylmethyl)-b
e o, TOEFOETRTE I SR A S p BB e b0663 60 . NG
N N To awge)-midrRitned (189brono-S-(4-[ { | , | -dinethylethyl )

oxycar bonyl ] - pi perazi n- 1yl ) net hyl
-N-(tricyclo[3.3.1.13" ~]dec-1-yl net hyl ) - benzam de (0.20g) Exanple 65b) and

s tetrakis( ene (6 m) was
added tet ra% g&ﬁ&h@{@%gﬂ@@ ﬂ?ﬂdeokggi 3%%%1“"&%@%? aﬁmg& f‘Iﬁ%‘ Cin a sealed
t ube sf oracdeBlabie salf besotvacd taetesfc preferaity ad wxmaﬁxmsaﬁvmhas athedtochistidehe resi due
was treated with i, 0% KF sol u‘CgHon in etone and, stirred for 45nm n. The

mi xt ur e WYEOLOBNE ARSRRALE: 2cFiye Ishieratn citale; @xtlak| (i sohexane t hen
60% et hypheudingdu eéatéQr/ﬁ tohnestihShatt Or dh ¥kali Rieedl §antsut9m£sy4 QuNEAsony!

(BQC) - protecte npound as a colourless oil. The oil was dissolved in
nmet hanoIPO(aQSNm)aland AN hydrochloric acid in dioxane ( I m) added. The
solution was stirred at roomtenperature under a nitrogen atnosphere until
the reaction was conplete as judged by LC/ MS.. Evaporati on of sol vent

fol | awed by Cefiih umﬂpdmmas Wfbhmdhab bxgt|capablecdf egRMAE inteerdoisdtmefiOofpasing as a
col ourless SO|Id (0.03 . ~s M5 (APClI +ve) 382 (MtH)+ IH NVMR (CD30D) S

7.61 ( 1|sy yun rsgg{cq tpﬁt d@ﬁmveptxggel(o_gpppaﬂ):s al}g{ge@gle(rg.q.ndgyncaglsgmergo @e( 8H, bn) —
3.08 ( Z%mﬁgundgotqﬁnﬁt’ﬁli'(n §p\ld milxn%gs( @iﬂeoﬁ%clu&nzgac&:ﬂﬁes dfazuto]mezslang?’H d; 1.62

(6H) s) zo Facampie 1

2- Chl ormﬁm(eiﬂprqméahqumm«:t of-the pr@sant invymeion| 3. 3. 1. 1 3' ~] decl-yl et hyl ) - ben
zam de, hydrochl oride salt 3 1 JUL 7?2003 WO 001 61569 PCTI SE00/ 00663 61 Cl
~NH.HCI N\ ~ NJ O a)

5- (bisonoet ¢ gordpouhidssfehd\bréséni ihvétyioh @fedPantagsus ih @REthey yésee:shyl) benzam’ de
To a solution of 2-chloro-5- (brormrre'élﬂyl) benzoi c aci

di chl or PheIRelegical 3etvity o Thexarsshsredery ades B W%‘ﬂﬁﬁlﬁé’f pes. lm ) f ol | oned
by oxal Weamhpgf'rg&matold arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma,

chronic obstructive pulmonary disease (COPD), hyperresponsiveness of the airway, septic
shock, glomerulonephritis, irritabie bowel disease, Crohn'’s disease, ulcerative colitis,
20 atherosclerosis, growth and metastases of malignant cells, myoblastic leukaemia, diabetes,
Alzheimer's disease, meningitis, osteoporosis, burn injury, ischaemic heart disease, stroke -

and varicose veins.

Accordingly, the present invention provides a compound of formula (I), or a

2s  pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined for use in

therapy.

In another aspect, the invention provides the use of a compound of formula (I), or a
pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined in the

30  manufacture of a medicament for use in therapy.



(0.52 m). The reaction was allowed to warmto room tenperature and stirred
for 30nvn. The volatiles were renoved under vacuum and the residue dr el 2003
under hi gh vacuum The acyl chloride was di ssol ved in dichloronethane (

M) and added to a solution of 2adanantanethyl am ne hydrochl oride salt
(0.95g) mwo abisessbor omet hane (20nl} and ~o diisopropyl et hptaBkmn®ids ) at
0C. The reaction was allowed to warmto roomtenperature and stirred for
2h. The organi cs were washed with watzer (20ml) then saturated aqueous
ammoni um chl ori de solution and the organic | ayer dried over magnesi um
sulfate then filtered. The filtrate was concentrated under reduced pressure
to a solid. The crude material was recrystallised from

di chl or onet hanel hexane to afford the subtitle conpound ~s as a white solid
(1.3 ). D) the context of the presems ecxﬁcanon the term “therapy” also includes
4-[[4-Chloro-3-[[(2-tricycl o] SP *~]dec- 1 -yl et hyl )am no] car bonyl ]

phenyl | hprophylakis’ uplegsahere aw@gwmyica@nam die conttaryli Hhet taghsettiepdpentit‘er A

m xt ure_5:(bronmonet hy cyclo[3.3.1.13"i]dec-1-ylethyl} zo
benzani &% %Mﬁb‘l‘cé I’.’L85:§')0 %bﬁgﬁ'}ﬁmi&\%c P‘tdb'ﬁkm oxycar bonyl pi per azi ne” (0. 213g),
pot agsi um carbonate (0.20g) and potassiumiodide (10 ng) in acetone (5 m)

was heated at 60C for 2h. The acetone was renpved under vacuum the residue
t aken i nt o HiednyesHemBrhaerrayidesaraethed plrifceting BEnYRPSYDPraspigr (% in thhe cr ude

o S boc restBEn B el B g e kel 8l Rrcllo B0 RRY Danel et hano!

(0-10% gradr en to al t'he e conpound as a am a

(0. 383gywhich caﬁprﬂdetammazemg@mma&aﬂzcmmﬁaeﬁrﬁ@sseomqm&m +ve) MV
516I518 I\/H—I)+1H 3 7.63 (1 H bs); 6.09 ( 1
H, bs): fOSmB.(®B, 5@ P('sﬂ}“f‘ﬂuca =Pza%“e= 5°‘P5%‘7 Hhek =°§?S?'3&q&‘%s@y= 1.72 (3H, d):
1. 68m(3m,ﬁn@at04 pagient( 6H Dbs); 1.44 (9H s); 1.50-1.35 (2H m s c)

2-Chl oro-5-(1- p| perazinyl methyl)-N-(2-tricyclo[3.3.1.13"i]dec-1-ylethyl)
benzam de, hydrochl oride salt

4-[[4-chl or f. BHJCLi&gn 5126 gxdgﬁ[ :?’m@m%d é?’treflxgggn %’rh&f 1§lh|%% di Jase) (cbonyl ] phenyl

] met hyl ] 1-piperazineca (gExarrp |l e
18b, 0. asékifid orvERPI) wisich Mﬁﬁbrlses admxmstchagmla;(aﬁaf&)a thélr&{:ddﬁl:aliyrhfﬁtmane (2mtl)

was added and_ the m x e stirred f 14h at. room rature. The sol vent
nas T oSS B ARAMAPLEY B AR (T A2 WF%’&CQBW&FF\&%?@%%? ¥f%ed with ether

to aff Oﬁﬂrcbh%sﬁdr&hl?cf&@W%QBa@bnM' te powder (0.207g). M5 (APCI +ve) MW
416/ 418 (NEE) + ~5 1H NVR ( CDR0 1Hs)766(1H,d)760(|

H d); 4.86 (2H, s); 370350(8H m : 350335(2H) m; 1.98 (3H) bs);
1.78 (3H, (3H. .d 6H Ex I 19 Z
(1) 5ot B gisbpuc gobriohiq ety ks P dasage aibidrsd Rl ortbyes 5P 000 Y
- benzanwdﬁlwxzhm&irdaﬁipbma dﬁplq&ldt the icde Etraemamemht@a e gearmbartesitedxanpl e 12b
using 2-chloro

(tricyc Ftﬁ[d§°f§1°rlmi’§Xt?1 d@{" %‘19? Idﬂi@g?@ﬁ the pmpoynst gEforpula£B/saly/sedyaten) ¢ 12a) ,
tri byt ylRhASREESEN) may be in the range from 0.001 mg/kg to 30 mg/kg.

The compounds of formula (I) and pharmaceutically acceptable salts and solvates

thereof may be used on their own but will generally be administered in the form of a
pharmaceutical composition in which the formula (I) compound/salt/solvate (active

25 ingredient) is in association with a pharmaceutically acceptable adjuvant, diluent or carrier.
Depending on the mode of administration, the pharmaceutical composition will preferably
comprise from 0.05 to 99 %w (per cent by weight), more preferably from 0.10 to 70 %w,
of active ingredient, and, from | to 99.95 %w, more preferably from 3(? to 99.90 %w, of a
pharmaceutically acceptable adjuvant, diluent or carrier, all percentages by weight being

30  based on total composition.



3 1 JUuL ?.003 WO 00/61569 63 PCTI SE00100663 (0.23 m), .
(+/-)-3-hydroxy-1-pyrrolidinecarboxylic acid , 1, 1-dinethylethyl esfrul 2003
(0.19 g), 1-([(1-piperidinylcarbonyl)azo]carbonyl]-piperidine (0.24 g) and
dry tetrahydrofuran (10 m) to give the t-butyloxycarbonyl (HOC)-protected
conpound w® ea/6r58% our | ess foam This conpound was treat edPCmisEbo/oddds
hydrochloric acid in dioxane (0.5 m) and nethanol (5 mM) s to yield the
title conpound as a col ourl ess solid3g80.075 g). M5 (APCI +ve) 3891 391 (MtH) +
1 HNWVR (CD30D) S 842 ( 1 H bt); 7.42 ( 1 H d}; 7.09-7.03 (2H, m; 5.23
( 1 H bm; 3.59-3.41 (4H, m; 3.07 (2H, d); 2.36-2.30 (2H m; 1.99 (3H,
bs); 1.79 (3H, d); 1.70 io (3H) d); 1.63 (6H d) Exanple 20
(+/-)-2-Chloro-5-(3-piperidinyloxy)-N(tricyclo[3.3.1.13"i]dec-1-yl nethyl)-
beanilm dle gg%[soﬁlglp%éﬂ%véﬁtidn aisd Prblidédd pHanbhceutidalontPoliBah BdtniRiddescr i bed
in anpl e usi ng

2- chl oroc@nmd@ﬁﬁormkar(ncqf@nbﬁwmwczév Rqcapreblg salt ersplygee fhemofiaani de (0. 15 g,

Exanpl e ribut

5~ Pydr ox ) EBr B UM AR ARRB P e plactpRa il sbeenrae sojvan o, o, 14
9), 1s[[ ¢dmripd. peridinyl car bonyI ) azo] car bonyl ] -pi peridine (2 x 0.18 g) and
dry tetrahydrofuran (6 m) to give the t-butyl oxycarbonyl (BQOC)-protected
conpound as a colourless foam This conpound was treated with 4N

hydrochl oric I ield the
title conpoulr;lg&?gﬁggréghg’ﬁ%‘é‘g%%%%%l s ‘%‘BMM Aor & Britintedeal) €011 08 64
PCT| SE00 t00pB8ion®f (Mﬁﬂenw;) WW!O@FQIOE"S(GMMHCMWMIOS@D)B B Ba42 (1 H,

7.41 4. 7. & . 4 1 3.5t 3.39 1 H,
n§ 350" ppasiadagicely st s of i herest BEncoitydiyy BiegiB (5 1y
2.00 & (ghirmaseuticallyQdceptaBR afijulnt/Qilucht dt4adief8 (7H, d): 1.64 (6H, d) Exanple
traps-5-[(4-Am nocyclohexyl)oxy] 2-chloro-N-(tricyclo[3.3.1.13"i]dec-1-yl re

thyl) b 2b
2- )éhl) orgnéah lf_g(ﬁalc‘%;c % ggﬁmﬁrﬁ}iﬁ& %_S&{ddm IﬂSt I?dgg’nza% Ouilsng,
Exanpl e 1&&} 1un'grandb’mt aitvplyoephitiresskim il theXforin dﬁohitl))ns suspcnsnons,

is-(4-h h b d,. 1. 1-di nethyl ethy t 3 x 0.15
0 i1 P el gb D B CrBUIATE: B ekl S 15 ) “and
dry tgtr aiiisthtiérin tefofth bf fable@] c6psuleR; sfrupd o @ty 6rgrdnaney, or GBCC) - pr ot ect ed

conmpound as a colourless foam 'this conpound was treated wth 4N
hydr ochl @rteatestadmipistrafiossimthe form of splufiopher syEReABIARY oybY supqutangousi e| d t he

M)+ Kx%%a?%&%%%ﬂg*‘@% <ol R o gt SrtRabigdly ™ 740
6.96 ( 1 H d): 4.30 ( 1 H m: 3.17 (1H m: 3.04 (2H d): 2.22 (2H bm:

(2 4&9 E])ZH m. The presSent( 1§nl;lennon vall novz Ze gurtlflxer ggp’lamchD rér:grlélhcc(jtg -thc]fbl?ozwiggG H o s): 1.55

20  illustrative examples.

Example 1
2-Nitro-3-piperazin-1-yl -N-(tricyclo[3.3.1.13’7]dec-l-ylmethyl)-benzamide

H
N

s a) 3-Chloro-2-nitro-N-(tricyclo[3.3.1.13’7]dec-l-ylmethyl)-benza:hide



31 JU ?.D03 WO 00/ 61569 65 PCTI 5E00/ 00663 Exanple 22

cis-(+/- ) 5-[ (13- Am nocycl opentyl ) oxy] -2-chloro-N-(tricyclo[3.3.1.13 E]d%mﬂq
-yl met hyl) benaam de ~NHZ O O CI Prepared as described in Exanple |2b using
2-chl oro-5- hydroxy-N(tricyclo[3.3.1.13" i]dec-1-yl nethyl)-benzam de (0.20 Q)
Exanpl e Mapy6ise% but yl phosphine co (0.24 m)) PCT/SE00/00663
trans-(+/-)-(3-hydroxycycl opentyl)-carbam c acid, 1,1-dinethylethyl ester
(0.19 g), 1-[[(1-piperidinylcarbonyl Bazo]carbonyl]-piperidine (0.24 g) and
dry tetrahydrofuran (3 ml) to give the t-butyl oxycarbonyl (BOC)-protected
conpound as a colourless foam This conpound was treat ed with AN

hydr ochl or i idin dio . t Id th
Tt o compodnd aeig PEE G polidagRfi B el i sl Mooty el 405
(MtH) + lat bPANVES £cﬁ%@@lyl&h%rﬁ5(imbMdﬁethﬂf&&aﬁ:&ﬂl@ﬁ)‘ﬂ) me regulﬁﬁlg4 90 (' 1

H m; 3.75-3.68 (1H, m; 3.04 (2H, s); 2.55 (1H) m; 2.24-2.17 (1 :
2 09 2. OBiXpups-asytired ahpom IgEPErafyre yader 3 nimgggmypogphere fop g hpuwytheny) - 1. 62 (6H,

] kept B(C%Fg“ﬁﬁ%??lﬁd?c d-ufegca%&%ﬁ@ téyx%%e%'o hafiﬂng% I(u)lﬁlgg%ncz)lg?n&l e, hydrochl oride

salt s 3ichlorbinkth2d4e03 0D ﬂﬂloﬁﬂx&ﬁ@oﬁ"& Hﬁ\lsbluhﬁl oﬂ\had*drr\an@m&hetﬁ’ﬂihﬁEOO/ 00663 a)
5-Brono-2-chloro-N-(tricyclo[3.3.1.13 ) -benzam de Prepared

as i n BXArpeend NaVdfigeprepy ‘?e EH rB’r)d%gﬁg'GF%X%lEﬁ“a( miH#ps addedy) y|
chl ori d&ofondfiks dndthe wsf?ﬁxﬁ lh@&ﬁai(ow%é@&@t)wat FHoHﬁEWérQﬁH@tmeFij(rg o))

di i sopropyl et hyl am ne and adamantyl net hyl am ne (5nl) to gi ve t he
subtitl eatmmrpmrﬁer A mquasn@bmmme@s pn@e@lmwew auhthe pBagiopBiseve) 382/ 384

M ) )
(& DT, epghied and washed with 2N ydrochigric acjd. 107 aquequs sodium hydroxideand 5 o 1 | 51 g

ec- 1wy i sacirdtad Hridee Mhavigdeic physdves eardride oselsbdidmrsubfite.r féiteddd and
5-brono-2-chloro-N-(trjcyclo[3.3.1.13"1i ldec 1-yl met h%ll) pbenzam de
concentrated under reducéd pressure and the resulting solid re-crystal zed from iso-

propanol to afford the subtitle compound as a solid (3.52 g).

MS (APCI +ve) 349 (M+H)*
15 'HNMR (DMSO-dg) 6 8.74 (1H, t); 7.89 (1H, m); 7.75-7.69 (2H, m); 2.91 (2H, d),
1.93 (3H, bs); 1.64 (6H, dd); 1.47 (6H, d)

b) 3-(4-{1,1-dimethylethyl}oxycarbonyl]-piperazin-1-yl)-2-nitro-N-
(tricyclo[3.3.1.13’7]dec-l-ylmethyl)-benzamide
20 A mixture of 3-chloro-2-nitro-N-(tricyclo[3.3.1. 13'7]dec-l~ylmethyl)—benzamide
(2.80 g, Example 1a) and piperazine-1-carboxylic acid, tert-butyl ester (7.47 g) in dry -
dimethyl sulfoxide (10 mi) was heated at 120°C under a nitrogen atmosphere for 24h. The
cooled reaction mixture was diluted with water and extracted thrice with ethyl acetate. The
combined extracts were washed with water, dried over sodium sulfate, filtered, and the
25 filtrate concentrated under reduced pressure to give a solid. Purification by
chromatography over silica gel, eluting with iso-hexane/ethyl acetate (2:1) gave the subtitle

compound as a solid (3.8 g).

MS (APCI +ve) 499 (M+H)"



(1.70 g, Exanple 23a), 2,5-diazabicyclo[?2.2.1] heptane-2-carboxylic acid)
1,1-dinethylethyl is ester ( 1.06 g), cesiumcarbonate (2.20 g)) 31 JuL 2009
(R -(+)-2, 2" -bis(di phenyl phosphi no)-1,1" binaphthyl ((R)-(+)-BIhlAP) 6 %
g), and palladium (Il] acetate (0.050 g) in dry toluene ( 10 m) was heated
at 100C umaen/ersés r ogen for 24h. The cool ed reacti on m xtrROTESEMRRGEI | t er ed,
washing the residue with ethyl acetate. The filtrate was washed with water
and brine, dried (MyS04) and evaporat4d under reduced pressure to give an
orange oil. 20 The oil was purified by chromatography on silica gel,

eluting with 0.5% net hanol | di chl oronmet hane to yield the t-butyl oxycarbonyl

et hanol  FIMRPVRGTE BosiBL A opra are T 7 By o T 8ERL S0D oot61560 67
PCT/ SE00/ 0656584 GLR¥ANEL B byt ) 531@lquid) 'ﬁhﬁ' @8l @1 an 9rs)stirred at room

tenperature until reaction was conplete (LCMS). The solution was then
evapor at ed under reduced pressure and the residue triturated with diethyl

Chrc ey At IR R, e (e sthatdad? 9) D

d); 6.577-3. 7@ i)ﬁidpﬂﬂf} (4+{ B9-dimekhyikth @)} oxydarbOnyl]-diberasin-1 )8)-731(1()-1\}. H, dd) 3. 67

2H, d 1.99 (3H) b
(1 78 ?él—l)(m(ff)'c 0 Efgﬁl( hfect dyﬁm%h?& b(’%zlz-‘!“)%(g 5% gSé"f“ﬂﬁ—F %‘z“ﬂ/@i’ﬂa‘iﬂﬂ(“cpeaksﬁms ks
ot her ~0 gbid (&4 HMI2N iFajatdk Fin4étranydrofuran (20 ml) was stirred at oo, teergratur _yl methyl)

2- Chl or 0- 5- (2- et hyl - 1-pi perazi nyl ) - N- ('t ricyclof 3. 3.
benzam deindémadiitongeh emmiadphesafor 1815 The. redCliorCmidguny was cogre@ratéd wxer ed as

described |n anpl e aboyve

< br on. Fr SRR et droges drsdl¥in e, made g Hidh P R de (0. 30 o,
Exanple 2%ajbonae GRf diyractdd mzaercamraﬁ&ﬁernbmyé fifies2 CTH combined bigtidy | et hyl ester
(0.20 g), cesiumcarbonate (0. 36 f%j

(+)-2, 2" esiractwesn drsA QyspEBEResiyI sultate, fefré’pww}q filtrawycogeeptrapdymder 0. 036 g)
pal | adi u &l v t eld the

t - butyl o%é:ug% 3%3 ?E%é(aggl?cgtgrgg%ﬁg m %L&n@#t&@éﬁg%%gb?ﬂ é]uty‘lgt reated with
AN hydr oo¥itholO%cmetharei lmdlchlanomamaﬁdhf&)rdﬁd)thanﬂt somtpoamdas a olid{0.165¢).yi el d t he
title conpound as a solid (0.025 g). 31 J UL 2003 WO 00l 61569 68

PCT/ SE00100663 MS ( APCI +ve) 4021404 (MHOA )+ 1 H NWR (CD30D) b 840 ( 1 H
D) 7557 MS AL 3 Mgyl H) ) 707 (1 K 0): 400396 (1K) m;
3.43-3. 3q rrh rrz g bs 1.77
535S S Byl S e of i 0% B P ase bR s

(+1°)-2 %qaﬁ, 35, Q3raRET 1 Ba¥ A 08 (e B, i QORI ; B edBe) fa dec 1-yl met hy

Example 2
2  2-Amino-3-piperazin-1-yl -N-(tricycio[3.3.1.1>" Jdec-1-yimethyl)-benzamide,
dihydrochloride salt -

H
N
e ; ‘N/\‘
O  NH, ‘\/N
.2HCI
a) 2-Amino-3-(4-{1,1-dimethyiethyl}oxycarbonyl]-piperazin-1-yl)-N-
(tricyclo[3.3.1.13’7]dec-l-ylmethyl)-benzamide

25 A suspension of 3-(4-{ 1,1-dimethylethyl joxycarbonyl]-piperazin-1-yl)-2-nitro-N-
(tricyclo [3.3.1.1%7] dec-1-ylmethyl)-benzamide (3.8 g, Example 1b), iron powder (2.13 g)



benzam de, hydrochloride salt to 1 .NH.HC H~~\\//NN\ OC Pr epa:g ?%Uﬁ?ﬂ[ﬂ
descri bed in Exanple 23 above from

5-brono-2-chloro-N(tricyclo[3.3.1.13 7] dec-1-yl net hyl ) -benzanm de (0.30 g,
Exanpl e 23a), 3-am no-1 pyrrolidinecarboxylic acid, 1,1-dinethylethyl ester
(0.18 g),woewsisén car bonate (0.36 g), is (R) -B1LNAP (0. 036cg)SEowmaésgdr ous
toluene (3 m) and palladium (I1) acetate (0.009 g); the m xture was heated
for 14h in a pressure vessel flushed gy th nitrogen. Additional (R)BINAP
(0.036 g) and palladium (I1) acetate (0.009 g) were added and heati ng
continued for a further 24h. The cool ed reaction m xture was poured into
wat er and extracted with ethyl acetate three tinmes. The organic fractions

wer e contIneammangmeiarids (W4 B ind esthanedivaies (B0rmi avas amecw N (IgS®A) .

Evapor at i p fied by nornmal
phase HPL%H)(ggrp %@'eg@@ﬁéﬁ%ﬁp drrgﬁﬁ%grl%drr%t an?ﬁql @H’ y%‘%“%?et eufE lrf’%xycar bonyl
(BOC) - prpaitieioteetbeoasep ouared acbethylaoétamr Tas srghmiamyelgs sEpaﬁfe&vaxﬁi Whdsh&o! ved in
met hanol (5 m ) and _4N hydrochloric acid in dioxane (0.5 nl) added. The
sol ut i on Wilgvatdrityice further, rd6‘5 ‘("ér‘i‘f?éf‘%f’!‘ﬁ?é“lfﬂﬁedg‘ﬂteﬁdﬁ!“{ &‘Sﬁ@i’ﬁ%t nmosphere unti |
the reackhRnth@&i unddr rbdekeld kss’{mpg%MQQ/d@é-WxﬁD el BAG 05,69 conplete
as judged by LCMS. Evap oralon by trituration wt Y et hyl et her
and net h&hmmagqg@btﬂ)edvetr h@ca el dutogrnpidu?(ife athybavetafefin vidertte@arsoyieldéd tham ( 0. 040
Q). I\/S( +ve 8l 39 Cl)+ s 1 HNW (CD30D) S 8.20 ( 1 H, bt);
7.12 ( 1% “18)‘“’“‘ "é‘g aé@“%yﬁ# B): 4.76-4.08 ( 1 H, n): 3.43-3.38 (2H m):
335328(1H)rr) 3.25 1 H m; 2.94 (2H, s); 2.31-2.22 ( 1 H m;
Exgrlrplle% (Q?C1+ve)469(M+(HBH bs)) 1.67 (3H, d); 1.60 (3H d); 1.53 (6H, s)
(+/-)

22~ (3- Ami no- 1-pi peridinyl)-2-chloro-N-(tricyclo(3.3.1. 13" i]dec-1-yl net

hyl ) benzam de Prepared as described in Exanple 23 above from

5 br ono- ») hAminp-MpiperizinilefdN-6fBydo(8,3. B17 | ldecl-yimdthy)-benzantiden zani de (0. 2Q-

, Exarrp&fhé 3-piperidinyl carbamc acid) 1,1-dinmethylethyl ester (0.12
cesi éa{%o. 24 q),

(R) (+) -2, 2" biesdel smme@ tch uamgmmmnwm(ﬂms etftNAP, 0. 024
g), pall adium (I n acetate 00 g%ﬂﬁ)bﬂ ry tol uene to%yl el d the
n

t - but oxy @3YBeRyyll P'BEB@}'-mp‘rldi é’dfrwcle dldecrhyimethyli- bw
BOC | y
hyar oihi S EbEds SRR R0 GRR YR Wb ileacutn Bidu@Mas D, | 1 0 o

room t enmpencattratesi nder ri2diived pressaredd give asaiid ehighorteh ediueared wittedietedi due
partitioned between ethyl acetate d saturated sodi um bi carbonate. The

| ayers w@&’&r%bgﬁ"é‘ﬂ@&maﬁ?j‘“?ﬁ%aé‘ﬂlﬁ’e@[}sg)phase acidified with 2M hydrochl oric
acid and extracted with ethyl acetate. The organi c phase was dried 31 J
U L 2003 WO 00161569 70 PCTI SE00100663 over nagnesi um sul fate and then
evapor at Mf WFEE+veedth@&2HEDSsure to give a gum Purification by

chor ngt oo A (BRIST-4d) §3. $8hH, &)U I ML B 391409 " BENAROk): 6784 (11, 1);
3.27 (4H, bs); 2.98 (4H, bs): 2.95 (2H, d); 1.93 (3H, bs); 1.67 (3H, d); 1.59 (3H., d); 1.48 -
(6H, s).

Example 3
25 2-Chloro-3-piperazin-1-yl -N-(tricyclo{3.3.1.1 37 ldec-1-yimethyl)-benzamide

8] Ci NH



di chl or onet hane/ aqueous anmoni a afforded the title conmpound as a solid
(0.036 g). s M5 (APCl +ve) 4021404 (MtH+ 1 H NVR (CD30D) 8 7.25 (1 B9 ¢); 2003
7.00 ( 1 H dd); 6.96 ( 1 H d); 3.59 ( 1 H dd); 3.48-3.45 ( I H m; 3.04
(2H) d); 2.91-2.85 ( 1 H mM; 2.82-2.75 ( 1 H mM; 2.58 ( 1 H dd); 1.98- t
.93 (4H, WP00618%-1.75 (3H, d); 1.70-1.62 (10H) d); 1.34CI/sEEEdds, d). ~o
Exanpl e 27

(+/-)-2-Chl oro-5-(3-piperidinylam nolssN-(tricyclo[3.3.L13"]dec-1-yl nethyl)
benzamide NHN N/ p C His Prepared as described in Exanple 23 above from
5-brono-2-chloro-N (tricycio[3.3.1.13, 7] dec- 1-yl net hyl ) - benzam de (0. 30 g,
Exanpl e 23a), 3-am no-|piperidi necarboxylic acid, 1,1-dinethylethyl ester
(0.19 g) @ gé’é}plm-%éq-bb}rgg@etbﬂ_egrgl}gyj};carbonyl]-p|perazm-1-yl)-N-

(R (+) - 2 icvdib i3 (304, P9 L RpaseRy - 3o bi napht hyl ((R)-(+)-BI NAP, 0.036
9)) pall ggﬁcﬁ%’[?%ﬂﬁ‘g%@a?g (0.5883"5%‘"%% dry toluene (3 m) to yield the

t - but yl oxycafdasoilitiqnBOR)anpinof dé+4{ éd -dimethplathgl nxiycarbony]-pipagaeinndylys t r eat ed

i th h dr ochl or i i . (0. . of | ution i
it oxane) (OISt oy AT SRS Bealniastih Expimp R Lttt & 07 L0,
WO 004 61689 Ghé mahﬂpm&uﬂﬁﬁﬁa&ma@éw@mMnmp@ivL&p@ogﬁb.,nfel uting with

4-10% met hanol in dichl or onet hane/ aqueous ammoni a afforded the title
conpoundsaetion veasicpeled . GOng podiwg nitaRCI 9V @) adfied pavian-wiserfvhils ~ H NVR

CD30D) 8 7.14 1.H : ) - Q. , : .3, 47- H : 3.25 1
M, atpeditns ot e pmpesall bt S adighn s P g by 50 €

2. 08- 2. Ododjedlsubpensida oflcdpger((Bidhlokias (1058&9 add bppér () thioride in Wwakef (1081 d) ;
1.70-1.62 ( 1 O d); 1.50-1.40 ( 1 H m. Exanple 28 i9

2- Chl or o¥as $4ded BPRIAT-B1iFtP Hhedpls valley syspensiono Themiytpe was stirred ¥ PG fw. 3. 1. 13' ]

dec- 1, y! gBh theh )t RERABADAGER BPESR TR e 4086 MR vl pE¥RERIE a SdlRQye from
5-brono-2-chloro-N(tricyclo[3.3.1.13"i]dec-1-yl nethyl)-benzam de (0. 15 g,

Exanpl e #3&} anmmmp@m%anpyfkrﬂ-iﬂ@mmiywm vaeadded phtildhe qusousi ¢ acid, —
1, 1-dimethyl ethyl ester (0. 17 cesium car.bonate (0, 33 .

(R - ) e Stomiheius | factfvel] werk SR LRU DL E Bl e e, 0. 015
9)) pall agiheiwith dicllefinitné. OTK :brbined Bepaflic xiras Wdte washedlwithl 191 Y0.8d d t he

t but yl oxycar bonyl (BQC)-protected conpound. This conmpound was treated with

net hano! apmopiajwazas ynthing auBpusiaxer yas eplqualess, deiedgvensadiyg sdfate: filered n di oxane)
f ol | owed i.dl ba - T ' h ' i th
ol 1 oye achﬁﬂQen@rﬁffe LQ&’??edt%geg"@fsﬁrePo yidid'ah Bg?bhx@ﬁcaa&r F%@xtréﬁgfggﬂd%yw

di chl or omet hane af f or ded e conpound as a so . 31 J U
L 2003 W\on §ilicdogehatuting wilh 20/5@ etird acetdtd/is¢ i@ dvelgave the subtitle compound as a
solid (0.45 g).

MS (APCI +ve) 388 (M-BOC)*
20 'HNMR (DMSO-dg) & 8.27 (1H, t); 7.32 (1H, t); 7.19 (1H, d); 7.04 (1H, d); 3.48 (4H, m);
2.93-2.91 (6H, m); 1.94 (3H, bs); 1.64 (3H, d); 1.59 (3H, d); 1.52 (6H, s); 1.43 (9H, s). -

b) 2-Chioro-3-piperazin-1-yl -N-(tricyclo[3.3.1.13’7]dec-l-ylmethyl)-benzamide
To a solution of 2-Chloro-3-(4-{ 1,1-dimethylethyl } oxycarbonyl]-piperazin-1-yl)-N-
25 (tricyclo[3.3.1.13'7]dcc-l-ylmethyl)—benzamide (0.45 g, Example 3a) in dichloromethane
(10 ml) was added trifluoroacetic acid (5 ml). After stirring at room temperature under a
nitrogen atmosphere the reaction mixture was concentrated under reduced pressure to give
a gum. The gum was partitioned between water and dichloromethane and made basic with
solid sodium bicarbonate. The layers were separated and the aqueous layer extracted twice

30 further with dichloromethane. The combined organic extracts were washed twice with



PCTlI SE00100663 1 H NVR (CD30OD) 8 8.17 ( 1 H, t); 7.20 (I H d); 6.63 ( |

H dd); 6.54 ( 1 H d); 3.36 (2H, m; 3.02 (2H, dd); 2.9S-2.90 (4H 1 JuL 7003
2.80 (2H) m; 2.60 (2H, dd)); 1.94 (3H, bs); 1.67 (3H d); .59 (3H, d);
1.52 (6H) d). Example 29 N-[2-nethyl-5-(4-piperidinyl oxy)phenyl]- :
tricycl oV /613693 ~] decane- 1- acet ani de, hydrochl ori de sBFT/SEOUEP6SHCI O p ~ \
~N Hio Prepared as described in Exanple 12b using

N- ( 5- hydr oxy- 2- net hyl phenyl )tricycl 633. 3. 1. 13' i ] decane- 1- acet am de (0.51 g,
Exanpl e 12, WO 99/29660)) tributyl phosphine (0.64 m),

1-[[ (1- pi peridinyl carbonyl)azo) carbonyl]-giperidine (0.65 g))

4- hydr oxy- 1- pi peri.di necarhboxylic acid, 1 1-dinethylethyl ester (0.52 g) and
dry” b obier RYBE EIrBT S6 fr meBResm SfR R S SR | ¢ B

pr ot ect gghceraRQUREdeAEdReE Plegiufd t@%&e&ﬂdohﬂ: ThBitSant WEPALHTRA 6P folnfapat €d With 4N
hydrochloric acid in dioxane (0.5 m) and nethanol (5 m) to yield the
title cohisedtPiCA8-28%shangl/dielygromsthage) and eBrogjatoguaphy Aresilica gel3@atingt HCOl ) + Zo

s, 71 4 SRR fichbrimbatiy, Cuafs 1€ s tobaips R fg05 ! )15y )

2.21s(1H, s); 2.21-2.14, (2H m; 2.11-2.04 (5H) m; 1.84-1.73 (12H, m.
31J UL 2003 WO 9 . PCTI SEQCO 00663 73 Exanple 30

N- [ 2- chiMh} (ﬁ%@%&%?%ﬁ?‘%@?f@ oxy) phenyl ] -

tricycl oI} MR tpM30-dg S &; 9CRS RO, 8 7. 15X 0HOONY .00 (B a5l d6-2:8H - HCl ~N H
Cl Prepared as described in Exanple 12b using

N- ( 2- chi(B¥h 08 h9H 3K Pph&AY (IH. d)icy?? GFB dB.13521(8H, $)decane- 1- acet ani de (0. 25 @)
Exanpl e 28) WO 991 29660), tributyl phosphine (0.29 m), 1-[[(

| - pi peridinyl carbonyl)azo] carbonyl]-pi peridine (0.30 g), ~0

4- hydr oExarhppiger i di necar boxylic acid) 1,1-dinethylethyl ester (0.24 g) and

dry tetrahydrofuran (10 to qgive fhezt-butyl ox r bonyl. (BOC) protected
conpound” °%?'%B!P6WF'E§'§'F1§%)'K‘FHY8?¢$r%{'EonlBB herlmethyDhengasiide ¢ n 4N -
hydrochloric acid in dioxane ( 1 ~angd nethanol (ZOmM) to yield the
title conpound as a col ourl ess gol id (0]08 g). is M5 (APCl +ve) 3751377

(MHJ )+ 1 H NVR (CD30D) 8 7. NN~ ™41 (1 H d); 6.88( 1H,
s

dd): 4.76-4.70 ( 1 H m;

a) 2-Chloro-S-nitro-N-(tricyclo[3.3.1.13’7]dec-l-ylmethyl)-benzamide
To a solution of 2-chloro-5-nitrobenzoic acid (1.22g) in N,N-dimethylformamide

s (1.5 ml) was added carbonyldiimidazole (1.0 g). The resulting reaction mixture was stirred
for 2.5h and then 1-adamantanemethylamine (1.0g) was added. After 14h the reaction
mixture was partitioned between ethyl acetate and water and the organic layer was
separated, washed with water and brine and then dried over sodium sulphate (Na3SQO4).
The organic layer was concentrated under reduced pressure to give a residue which was

20  purified by silica gel chromatography (eluting with 3-10% methanol in dichloromethane) to

yield the subtitle compound as a yellow solid (1.7 g).

MS (APCI +ve) 348/350 (M+H)"
'H NMR (CDCl3) 5 8.53 (1H, d), 8.2 (1H, dd), 7.6 (1H, d), 6.2 (1H, bs), 3.2 (2H, d),
a5 2.0 (3H,bs), 1.8 (12H, m) ‘



3.48-3.39 (2H, m; 3.30-3.22 (2H, m; 2.25 (2H, s); 2.22-2.16 (2H) m;
2.14-2.03 (2H m; 1.84-L72 (12H m. xo Exanple 31 31 JUL 2003
2- Chl oro-5-[ (4-piperidinylam no)nmethyl]-N-(tricyclo[3.3.L13" ]dec-1-yl net hyl
) benzam de, dihydrochloride salt 3 1 JUL 2003 WO 00161569 74 C N\ I N
i O NH . 2MGloo/5168 S E00/ 00663 a) 2- Chl oro-5-fornyl - N (triPETESENBG3. 1. 13" i ]
dec- 1-yl net hyl ) - benzam de A sol ution of
5-brono-2-chloro-N-(tricyclo[3.3.1.133~]dec-1-yl net hyl)-benzam de (3.25 Q)
Exanpl e 23 a) in anhydrous tetrahydrofuran ( 150 m) was cooled to -78C
under a ni trogen at rmsphere A sol uti on of rret hyllithium ( 1.4Min diethyl
et her, ture was stirred at -78C for

| Onin, tweﬁ Aan@eﬂc&hhtfﬁ Nétrtws'et%-’r £y Hﬂe?ﬂ(ylmettawrh?nmtdane 10. 0 m) as
dded d ~0
aded 01 op o THE BeHS olRd okt St 3/ 658 0 LG gl

stirred @tsg) wefe dissol vaDin 50% aqueeuscitedolwiltdn peatler @tSg)l wasjatdaed andxREON um
chloride solutio and extr ed wit h acetate. The conbi ned
ext r act STHIEYE S‘&T‘?d@éj %\‘r‘ér‘e’ﬁ%ﬁﬁ?}lﬁ"ﬁfﬁg W&’Q%Pé PEIRg €20 ‘Tg‘%/“é‘)“]f“?sl EBP¥d dYand t he
filtrat eﬁraqn&# nthre%&ﬁtrqtadat weRdraRd “mhelmmzd;b@ hgarsﬁd& Elﬁut?&ﬁ%lﬂﬂge conpound

as asolid (2.76 g). is Ms (APCl +ve) 332 (Mt 6) 810.04 (
1 H s); px@dutgc)(tragted-lmtg pthyl7aco@tey The o(ggn-ic sql)xtloﬂwasqwgshgd H)th(b)-xpc dries (2H, d),
1.95 (3

4[4 o Byed sty Ritphebl s i et P i B which s s

phenyl | natiddyde] emdistbgriphyi :agwcdmm«:eacroh@&yxtd 8 aacmd: solid ko.sig)net hyl ethyl ester
2-Chloro-5-fornyl-N-(tricyclo (3.3.1.13"i] dec-1-yl nethyl)-benzam de (0.270
g) Exanple 31a) and 3-amino-I|-pyrrolidinecarboxylic acid) 1,1-dinethylethyl

ester,o(ON@qug;H;iggquai ®f+Hyedi ci nal Chemistry, 1998, 41 (22) 4273-4278)
were dissolved in 1,2 u dichloroethane (30 ml)) under a nitrogen

at nospherféNl\beHDMﬁOtdrsD A8addXEibarP3/dH d&: 606 12H.g3); W6 (Bdawdd and t he ni xt ure
was stir rature. Water and 31 J Ul 2003 WO

00l 615695%(%@:? ]51%(5?%0 g% romet hane were added and the | ayers were
partitioned. The organic extracts were dried over anhydrous nagnesi um
sulfate, filtered and concentrated under ygeduced pressure. The residue was

puri f i edeby-Chtare-SePigesagin-lavt #V-grigygield Srk1 o des-Irplmeshyl:benzannde
di chl or omet hgngsodidRar ?M @QEBRQNQH& o 1.5 jhga Qﬂetl%}lﬁﬁehﬂgm&\! th ethyl

acetate : iso s hexane 1 t hen e%ﬂg acetate : “ethanol (98:2} to give
t he subt(lt()o% Ecamyde Al anylanc(ﬁO(mlb wessided bts((@-cﬁbﬁoegjyl)afd&c(wmﬁbhlm) 516

(V3

5l or 0D EA08) Bl Pty MARPRES RIS R (eBielitian s bised Be- 1- y1 et

yl) cold solution was washed with 2M HCI, the aqueous layer washed with ethyl acetate then
basified with sodium bicarbonate and extracted twice with dichloromethane. The organic
20 layer was dried over magnesium sulfate, filtered and the filtrate concentrated under reduced
pressure to give a foam. The crude material was purified on silica gel (0-10%

ethanol/dichloromethane), to afford the title compound as a white solid (0.90 g).

MS (APCI +ve) 388/90 (M+H)*

5 'HNMR (DMSO-dg) 8 8.22 (1H, t); 7.22 (1H, d): 6.96 (1H, dd); 6.84 (1H, d); 3.50-3.20
(7H, m); 3.00-2.90 (2H, t); 2.91 (2H, d); 1.94 (3H, bs); 1.67 (3H, d); 1.59 (3H, d);
1.52 (6H, s).



benzam de, di hydrochloride salt Prepared from
4-([[4-chloro-3-[[(tricyclo[3.3.1.13" ~]dec-1-yl et hyl ) ani no] car bonyl3 1 JUL 2003
phenyl ] net hyl ] am no] - | - pi peri di necarboxylic acid, 1,1-dinethylethyl ester
(0.158 g) Exanmpl e 31b) nethanol (3 m) and 4N hydrochloric acid solution in
di oxane wd ookise9 ~S Sol vents were renoved under reduced pressuesand t he
residue was triturated wth ethyl acetate, iso-hexane and diethyl ether to
give the title conpound as a white sgdid (0.126 g). M5 (APClI +ve) 416

(MrH 2HC1) + 1H NWVR (CD30D) b 8.47 ( 1H, t); 7.62-7.S6 (3H m, 4.33 (2H,

s); 3.58-3.55 (3H, m; 3.12 zo (2H) t); 3.07 (2H, d); 2.4.4 (2H, d);
2.03-1.92 (SH, m; 1.73 (6H q); 1.63 (6H, d). Exanple 32

5-[j [ 4- (Bsampder®t hyl ) cycl ohexyl ] ami no] met hyl ] - 2- chl or o- N-(tri cycI 0[3.3.1.13

AR Ao Sl N 2

[[4-[[[ denbirnide, ibrdrddHléridesalto] 3. 3. 1. 13' ~] dec- 1-yl nmet hyl ) am no] car bonyl ]
phenyl ] net hyl ] am no] cycl ohexyl ] net hyl B-carbam ¢ acid, |,|-dinethylethyl
ester Prepared according to the neth d scri bed in Exanple 31 b from
2-chloro-S-fornyl s N-(tricyclo [3.3)1.1 ch | -yl met hyl ) - benzam de (0.30
g, Exanple 31a), [(4-am nocycl ohexyl) yI I brbami ¢ aci d I ,

| -di met hyl et hyl ester (0.207 g, WO 97182882), sodiumtriacetoxyborohydride
(0.13S g) and 1, 2-dichloroethane ( 1 The residue was purified by

chr omat ogr aphy over silica gel -, th ethyl acetate : isohexane ( 1:1
) then ethyl acetate : ethanol [(9:8 ) {o give the subtitle conpound as a
APCl +de) S44 (MHH) + b)

colourless ~o0 oil (0.26 g).
‘m no] met hyl ] - 2-chl or o- Nu

5-[[[ 4- (Anvnonet hyl ) cycl ohexy
(tricyclo[3.3.1.13" ?] dec- 1- ywethyl ) - benzam de, di hydrochl ori de salt

Prepared from

[ [ 4- [1 [ P cKridrichigror}-(ethoxyganband)phenyljlexphyrine- Il dedingepinard -narbovyiisony | | —_
henyl xyl ] met hyl]-carbam c acid, 1) 1dinethyl et hyl
gste)r/ %Bﬁ&g!,gﬂﬁ@gﬁ%ﬁﬁﬁgf )r/re% hano?/ ](S m ) and 4N hyer)chI oric )altci d d

sol uti on i n Adinbxesef Q-Brdmo)z-clsodo\henmsc uaid, eethryd pnere(0.50 1| e xatgdiscigdi | pr essur e
vpoun et Bt | ahabieh et B, SHUF srlelfsbi) 17
( CD30D) 1@1@9511)&8% k"ﬁng)ancﬂ(ké%w(ﬁ}ng)%l%ﬁmﬁegﬁ )Mds hBded a- 09 (2H s);
2.84 (2H) d) 31 SH, b H 'q); 1.6S (6H, d);

1. 71101, 6E90CTHpr mxmzsreasuasveisehﬂu shediwithjnitrogew 1 The copledapicting mifiwames e 33

et byt PRI ARF RS RAE ncbl il EpplBlalt e bigBEL g 07 61866 77
[CI \ | exbeadts wkig waﬂidﬁhxﬂl@'ﬂu%ﬁioﬂﬁﬁﬁ&ldﬂde solution and then dried over
|']

[[[4-chl or.o- 3-

R L R L e e A

chromatography over silica gel, eluting with 20% ethyl acetate in iso-hexane to yield the

15 subtitle compound as an oil (0.21 g). -
MS (APCI +ve) 282/284 (M-BOC)"

b) 4-(3-Carboxy-4-chlorophenyl)hexahydro-1H-1,4-diazepine-1-carboxylic acid, 1,1-
20  dimethylethyl ester
A suspension of 4-{4-chloro-3-(ethoxycarbonyl)phenyljhexahydro-1H-1,4-diazepine-
1-carboxylic acid, 1,1-dimethylethyl ester (Example 5a, 0.21g), lithium hydroxide
monohydrate (1.05ml of 3M solution in water) in 1:1 ethanol/water (7 ml) was stirred at

room temperature for 14h. More lithium hydroxide monohydrate (0.55ml of 3M solution



Prepared according to the nethod descri bed in Exanple 31 b from
2-chloro-5-fornyl N-(tricyclo [3.3.1. | 3" ~] dec-1-ylnethyl)-benzam ! (JbBL%ﬁB?
g, Exanple 31 a), (4-am nocycl ohexyl)-carbam c acid, 1,1-dinethylethyl
ester (0.194 g) Journal of Oganic Chem stry, 1996) 61(25), 8811-8818),
sodi um t r weaesmsy bor ohydri de (0.135 g) and 1, 2di chl or oetAcarsgodood® ). The
resi due was purified by chromatography over silica gel eluting io with
ethyl acetate : iso-hexane ( 1:1 ) thgn ethyl acetate : ethanol (95:5) to
give the subtitle conmpound as a colourless oil (0.24 g). M5 (APCl +ve) 530
(MtH) + ~s b)
5-1[(4- Am nocyci ohex;&d‘)am no] net hyl ] - 2-chl or o- N-(tr| cyclo[3.3.1.13"i]dec-1
ybnet hy| )in WaisBayas gadeddpigrnrddy H?‘Eﬁhb’%réf"éw ¢! Pbefhe eulfingyplution was stirred
[4 [[[4-chlgr

i met hyl ;fgrn@ nag car{‘#ﬂ%E dﬁéh&[ ﬁ?éadlm %‘?nﬁ?\io%g% %@(dlﬁhylc%?%am t acid) I,1
dl net hy| etiiols ﬁh‘a’sefva.{ &p%teg,)acﬂtﬁmip#l& mal)ydrmlbhaﬂﬁﬂ afdthedt axtRbed dhh

hydrochl oric acid zo solutiaon in di oxane, ( .. Sol vents were renoved
under r edirhiagomstaans shrge dmgs- t He WE@I’BGQ‘%”P?‘P%‘GH%WW fricdfvet hyl ether to
give the i P ) 430

( MH- 2Hc:1’§df{'| e 0035%§p°gmmaﬁf@r7reg%g§§résg";%m the¥i il g“pw‘gs 3. 11
(2H, ) ; a8a@Bs(2H, s); a 2 40- 232 (2H, n); 2. 21 2.17 (2H n) 2.00 (3H, s);
1.74 (6H, q); 1.64 (6H, d); 1.63-1.48 (4H m. 3 ~ ~u~ 2c~~ WD 0016l 569
78 PCTI SEO0/ 00663 Exanpl e 34

5-[{1- Az s cartofv?) 2982300qve-Buy! am no) net hyl | - 2-chl oro-N-(tricyclo[3.3.1. 13
i]dec-1 ylnmethyl)-benzamde s C' N\ | No NJ Prepared according to the

met hod described in Exanple 31 b from 2-chloro-5-fornmyl N-(tricyclo
[3.3.1.1 Elz;ﬂd' ls0rat LRERIRY

1- azabi cf/tcl %]%Q ngcrtﬁ a'ﬁ%g}la%ﬁﬁé@%@llﬂg(ﬁ%%ﬁg%he sal tlﬁ(ngﬁ %arbony%odl um co
triacet ommylﬂﬂgﬁdimdlaebme;]:;&rggoxyhndcxﬂ 3;ddindtyletbyhestee (10 rﬂ) The -

resi due was ur er sjli eluting with ethyl
acetate : is f%%l 3’%‘%‘3%%‘\?@6%56 'é‘f"h{d é&a]t‘gﬁ@ch‘@fiﬁanol (95:5) .
Repuri fi c‘caxtbbmcwxdchmmét@gétamytep(mﬁm@lel 5b$0.10¢) afNINFNg Wi th

di chl oronet hane : net hanol (95:5) then (9: 1 ) gave the title conpound as a

whi t e gureribgnyldigmigyzols ©.046 &) mw@mthvléemmzde(@m? wag stiFef|RopmPC13) 8 7 68 (1

g 42) ¥ 31@%‘?&“%’%‘) 215’%’}‘%’3&(’%&“)“5 @2#"@ ‘%TS%d‘)“tahﬁ"dS’é‘Zg“%E (2H m):
2.22- 3) 14oftirbedforith. Phelikactidimistiire wiasPRurkd §o (MAtdr amd extracte®with kthylq) ; 1. 59
N Fa- (5. ARG DL Whes Toe i) sceste ey VR 6 PiRed R rstorg s 1. 13, 7] dec- 1

yl') acet arfyd@chighid1aid, Q0% Quddde s&dilrh hydroxide and brine, then dried over magnesium

sulfate and concentrated under reduced pressure. Purification by chromatography on silica

20  gel, eluting with 20-30% ethy! acetate in iso-hexane, gave the subtitle product as a gum

which crystallised on standing.
MS (APCI +ve) 502/504 (M+H)"

25 d) 2-Chloro-5-(hexahydro-1H-1,4-diazepin-1-yl)-N-(tricyclo{3.3.1.1°" |dec-1-
yimethyl)- benzamide, hydrochloride sait
Hexahydro-4-[4-methyl-3-{[(tricyclo[3.3.1.1 3'7]dec- l-yilmethyl)amino}carbonyl]-
phenyl]-1H-1,4-diazepine-1-carboxylic acid, 1,1-dimethylethyl ester (from Example 5c)
was dissolved in methanol (5 ml) and hydrochloric acid (0.5ml of a 4N solution in dioxane)

jo0  was added. After stirring at room temperature for 14h, the mixture was evaporated to 2/3



31 J UL 2003 WO 00161569 79 N~'--N Hz N 2HCI PCTI SEOOI 00663 a)

[1- (3-Methyl -4-nitrophenyl)-pyrrolidin-3-yl]-carbam c acid tent-but yg 1e811.€003
4- Fl uoro-2-net hyl -1-nitrobenzene ( | g), pyrrolidin-3-ylcarbam c aci
tert-butyl ester ( 1.2 g}) potassium carbonate ( 1.79 g) and di nethyl
sul f oxi deVQ 01§56} ) were heated together s at 80C under BCT/SEWEPH63 or 15h.
The m xture was then cooled, diluted with ethyl acetate (200 m ), washed

wi th 2N aqueous hydrochloric acid (260 nm), dried (MyS04) then
concentrated. Purification of the residue by silica gel chromatography
(eluting with 20% o ethyl acetate in isohexane) gave the subtitle conmpound
(1.744 ¢ S 8..03 8 (1H) br
d}, 6. 51)mg1%39 A’?ﬁ(“fﬁnd rc Eccgbx)essugf. t(hyh_%&erb“r/ rﬁddugﬁyfsafdec? tﬁ%so?uﬁxpp m) 2.56
(3H, s), ax?dtBQresulﬁn@?rcéxpltatﬁcoll’é):ﬁedlai/%rmxoﬁ wished With Methyl B8 dndiiedSih- D)

[ 1- (4- Amino-3-neth henyi)-pyrrolidin-3-yl]-carbamc acid tert-butyl ester
i s [1-(3vage myaffard mettﬂbﬁh@ﬁwﬂﬁ%wsﬁlﬁﬂoaqzﬂg? yl]-carbanic acid tent-butyl
ester ( 1.744 g) Exanple 35a), iron powder ( 1.52 g), anmonium chloride (
1.45 g), ethanol (50 m) and water (50 ml) were refluxed together under

ni t r ogenMSoPA P +vehlae2a04 {Ma-H)mas cool ed and the iron was filtered off.
Water (2 m a d. to r I a t roduct_extracted into

et hyl 8’?3‘%‘% @%%&8%&5(2@?% k/gég@) ?%rﬁ!ﬁ&ﬁh@gh@%é@a 6¢% give the 20
subtitle 9 38 (2H, br
o 80(1@?'&})(3%({21(1112535503()21& l_li?‘ ﬁdWﬁ 6§D§b§12}§8b855 2(89 ot %)béoa;kf)ﬂ ﬁg S
m, 1. 9219413P82>5)( l§7|€BHn)), L. 19@5'1 (OS)H)l SBr(6H)s) 31 J UL 2003 WD 00I 61569
PCT/ SE00/ 00663 80 c)

1-[4-(2-(tricyclo[3.3.1.13 ~]dec-1-yl)acetyl am no) - 3- net hyl phenyl ] -pyrrolid
in-3 .yl}mﬁﬁpﬁmc aci d tert butyI ester To a sol uti on of

adamant an- -acetic acid % n di chl at 0C was
added di ﬁné‘! MPWTPAW&B"!(%ZTHMO f‘F'G%éQF’tivl Bxdfi%'l'l'rﬂ‘%wl&éew m). The
S reacti d to warmto roomtenperature and stirred for 30m n.
The vol aﬁﬁeggﬁ\?\glrlée&\rﬁgmved under vacuummd ghe residue dried under hi gh
vacuum The residue was dissolved in dichloronmethane ( 10nml) and added to a
solution of [ 1-(4-am no-3nethyl phenyly=pyaolidin-3-yl]-carbam c acid
tert-butyl ester (0.70g, Exanple 35b) {n dichloromethane ( | Orl) and
triethylamne (0.8 m) at 0OC. The reacti®n was allowed to io warmto room
tenperature and stirred for 3h. The sol yti on was washed with 2N aqueous
hydrochl oric acid (20m), then brld"le i’@ ) and the organic |layer dried
over magnesium--. sulfate then f ere he filtrate was concentrated
under reduced pressure. The crud gl erijal was purified by silica gel
chromat ography (eluting with 12twethand! in dichloronethane) to yield the
subtitle conmpound(l.lg). is I\/B CI +ve) MN 468 ( M+H) +

a) 2-Chloro-5-[4-[[(1,1-dimethylethoxy)carbonyl]amino]-1-piperidinyl]-benzoic acid,
1s  ethyl ester
Prepared as described in Example Sa) using 5-bromo-2-chloro-benzoic acid, ethyl
ester (0.50 g), 4-piperidinyl-carbamic acid, 1,1-dimethylethyl ester (0.46 g), cesium
carbonate (0.86 g), palladium (II) acetate (8.5 mg) and (R)-BINAP (35 mg) and toluene
(3 mi) to afford the subtitle compound as an oil (0.17 g).
20

MS (APCI +ve) 383/385 (M+H)"



1H NV\R (DMBO-d6) 8 8.86 (1H, s); 7.01 - 6.98 (1H, d); 7.18 - 7.14 (i m

d); 6.33 - 6.27 (3H, m: 4.15 - 4.04 ( 1 H m; 3.42 - 3.15 (3H, m?J 13Loadlll
2.97 (1 H mM; 2. 1 2 (3H, s); 2.00 (2H, s); 1.99 - 1.80 (SH, m; 1.70 -
1.61 ( 12H, m; 1.39 (9H) s). so d) '
N-[ 4- ( 3- Awonopgsy ol i di n- 1-yl ) - 2- met hyl phenyl ] - 2- (tri cycl|PSTSE®/006633' | | dec- 1
yl )acet am de, di hydrochloride salt {

1-[4-(2-(tricyclo[3.3.1.13" ~] dec-1-ylggacet yl am no) - 3- et hyl phenyl | -pyrrolid
in-3 yl }-carbamic acid tert-butyl ester (0.20 g, Exanple 35c) was

di ssol ved in net hanol (5 M) zs and hydrochloric acid (0.5nl of a 4N
solution in dioxane) was added. After stirring at roomtenperature for 14h,

the ni xt e Zvicjorny Snffbileh bdimeshylethoxy)ranbenylamingind -piprridinylk-dhenzuic griéssur e.

Di ethyl etheg S 1qn_ he.re ing
precipitate coe1 53 e%qgﬂcfi){? ?&ﬂ-&?eo%b‘? i Hgﬁeg’lo\?\% tsﬁgéﬁgﬁhc}l?’etgylﬁz'f’xy hd dried in
vacuo t o cafbbfylfndidg- lt-pxpérﬁiuq@nmzmdacas, emﬁeétérdE&&nﬂIB 6@,)0 B70g) mﬁﬂ,mJ UL 2003
WO 00/ 61569 81 PCT/ SE00/ 00663 %\PC +tve) MR (DVSO-d6) b
8.92 ( 1 h|¥fir°§‘)de n@ngllyd(agq_(okﬁ&g of a3Mpgolution ‘04""(""’& IH °"&B“°1/Ba‘&‘1(7m16a'3*5 (2H, m;
3.91 (s 1 t&lrahpcfroman (3m5QO ng@tl%%u‘t&lé)comfout?& &% solxé(@@t &)ZH n) 2.37 - 2.27
(2H) m; 2.12 3H, /70 - 1.58 ( 12H, m. s
Exanpl e 36

N (2- Met - 4= 0l pbe =l ylbphenyl )-2-(tricycl o[ 3.3. 1. 13" i] dec- 1-yl ) acet am
de, di hy%é%’l’%‘lﬂg’ﬁfe%‘%ﬁé]@’fﬁHC| NHJ io a)

4- ( 3- Met hyI 4-ni trophenyl ) pi per azi ne- 1-carboxylic acid tent-butyl ester

4- Fl uor o- 2- net hél - 1-ni trobenzene 47 Q) ;lﬂgﬂperam ne-1-carboxylic acid

t ent - but fP st4st-hiono-g-(Hricyglol b Ll unideél tyimethyl)pmingjeaghongitiphen b4y |
| f d ef0 C und t f 15h. Th
rsnuxtlcj)rle &hé&&n@r@ Ccoo cfh“%gjlt Iq%fiél iF“('alt y ace'ltjgt gr(gbor%g)e)n nghed V\,ithe

2N agueous h?dpmdlhsdqsmtadmd&(a?xﬂmc 5ﬂ))1$ing|2icdatbro§ FHSQK).1- and ~s concentrat ed—

(VB de) e By e G| pegr iy bonas v Ehyreischdlebagl <) 2 5o

(3H, s)) N;N4-3ar6<9ﬂldn$ﬂldazaﬁ (0030 g), 1-adamantanemethylamine (0.032 ml) and
4- (4- Am no- 3- et hyI phenyl ) pi perazi ne- 1-carboxylic acid tert-butyl ester

4- ( 3- Vet 1methylform ?Iaﬁﬁé%w))taswé#&ﬁhfékl&oewPB&w4%9hacud tert-butyl ester (2
g, Exgnple 36a)) iron powder ( 1.74 g), ammoniumchloride ( 1.67 g),
et hanol (50 m) and

MS (APCI +ve) 501/503 (M+H)*

d) 5-(4-Amino-1-piperidinyl)-z-chloro-N—(tricyclo[3.3.1.13’7]dec-1-ylmethyl)-
benzamide, hydrochloride salt

20 Prepared as described in example 5d) above using [1-[4-chloro-3-
[[(tricyclo{3.3.1.1 3'7]dec- 1-ylmethyl)amino]carbonyi]phenyl]-4-piperidinyl]-carbamic acid,
1,1-dimethylethyl ester (Exampie 6c), hydrochloric acid (0.5mi of a 4N solution in
dioxane) and methanol (10 ml). The mixture was heated at reflux for 15 min. to complete
the reaction. After evaporation to two-thirds of the original volume, a solid crystallised on

25 standing which was collected by filtration and dried in vacuo to give the title compound as
a solid (0.025 g).

MS (APCI +ve) 402/404 (M-HC)*



water (50 m) were refluxed together under nitrogen for 2h. The m xt {ﬁ %3
cooled and 2s the iron was f Itered off. Water {200 nml) was added t QL
resi due and the product 31 J UL 2003 WO 00l 61569 82 PCTI SE00/ 00663
extracted into ethyl acetate (3 x 200 m), dried (MyS04), and concentrated
to give tWR0HAIEI t| e conpound ( 1.22 g). 1H NVR (DVBO dBFTRE®/0G6E3 - 6. 52

(3H, m, 4.38 (2H, s), 3.41 (4H, br s), 2.83 (4H) br s)) s 2.02 (3H, s),
.41 (9H, s). c) 49

4-14-(2-(tricyclo[3.3.1.13 ~]dec-1-yl)acetyl am no) - 3- et hyl phenyl ] - pi per azi
ne-1 carboxylic acid tert-butyl ester To a solution of

adanmant a i i . 40 i L\C 'y ! at ~0 0C was
added di E{elt%% @?ﬁgﬁﬁ%égcg(% “ﬁﬁ’w?ﬁéﬁ%ﬁ-b%ﬂg@a ik (e 88K ')34(2. 00 ).
The reactiHo#); 38 (ZH,|dpviRzD t161, whr 2001 (2H, @iy 188 (e A tII8a 2H Nk ):SL.94r 3 Edbsh-0r

30mn.. The volatiles were renoved under vacuum and the residue dried under
hi gh vacufnl-S§ ekl ddé68as di ssol ved in di chl oromet hane ( 10m) and added
to a solution of 4-(4-am no-3mnet hyl phenyl ) pi perazi ne-1-caroxylic acid
tert-butyl ester (0.60g, Exanple 36b) in ~s dichloronethane ( I Or) and
triethyl Bxdoigle (0. 7 m) at OC. The reaction was allowed to warmto room

t enper at ur, stirred for, - the sol ution he it N aqueous
hydrochlﬁf's‘éig'%'ﬂ'“(’mﬁh 'ﬂglg'zb l9rQ-Y-5451 O]?Dﬁglme‘b'faﬁﬂﬂ?tgyl ayer dried
over nMegRGShmileShydratiflotileshif il tered. The filtrate was concentrated under
reduced pressure.” The crude material was nwas gyrified by silica gel

chromat ography (eluting with 1 % neth in 20 dichloronethane} to yield
the subtitle conpound(0.42g). M5 (APQ[ +ve) MN 468 (MtH)+ 1 H NVR ( DVBO- d6)
b 896 ( 1H s); 7.14 - 7.11 ( 1 H dJy; 6.79 - 6.72 (2H m; 3.47 - 3.40
(4H, m; 3.20 - 3.00 (4H, m; 2.14 (3HAS); Z.03 (2H, s); 1.94 (3H, br s);
1.70 - 1.56 a (12H) m; 1.42 (9H,s).
N- ( 2- Met hyl - 4- pi per azi n- 1-yl phe Ericycl 0[ 3.3. 1. 13" i ] dec- 1-yl ) acet am
de, dihydrochloride salt 4-[4-(R-{tlricyclo[3.3. |

.13' ~] dec- | -yl ) acet yi ani no) - 3 hyl phéhyl ] - pi perazi ne-1 so carboxylic acid
tert-butyl ester (0. g, Ex 36¢) was dissolved in nmethanol (2 m) and
31 JUL 203 WD 00/ 61569 83 P 0/ 00663 hydrochloric acid (0.5m of a 4N

solution_n di e , [ SELLI al. m ature for 14h,
the nixt o e“%éfg@J%%’bgr,lﬁ‘?gg‘c’jﬂggﬁ‘it@;%ﬁoéf)ﬁﬁfbo\?gﬁﬁ e 03,‘23’3}' ltori'eE ﬁ'&ic]éd pressure.

Di et hyl Bédzeic acids ethybedterl | y added to the solution and the resulting
precipitate collected by filtration, washed with diethyl ether and dried in

vacuo to af fipRirgdAs described dmaBtpi 2 45188 SOreRe-¢whigasderoicacit a8 +ve) 368
MEH) + 1odid, : ingl-c id abi imett sfer (0. cebiulk d); 6.84 -
53.8;)( 1°4|§é; %&gﬁ&@%ge (b%’,’&%&%;l'@?%hﬂ%’}%gf(51%125% ;ésl.ﬂzs ) 3.16 (4H,
M 2. 16cdriated).86 2), pAlladpin (B)acetatedd] (@handyR){EINSP; (88 mgPand WluGR (12H, n).
Ex | V4 . ,

Ci Srrg (63- AP 25837 ths seRHA ComPPUae YO cycl o[ 3. 3. 1. 13" i ] dec- 1- yI met hy

1) s

MS (APCI +ve) 311/313 (M-BOC)"

b) (4/-)-2-Chloro-5-[3-[{(1,1-dimethylethoxy)carbonyl]amine]-1-pyrrolidinyi]-
benzoic acid

20 Prepared as described in Example 5b) using (+/-)-2-chloro-5-[3-[[(1,1-
dimethylethoxy)carbonyljamino]-1-pyrrolidinyl]- benzoic acid, ethyl ester (Example 7a,
0.25g), lithium hydroxide monohydrate (1.36mi of a 3M solution in water), 1:1
ethanol/water (7 ml) and tetrahydrofuran (1ml) to give the subtitle compound as a solid
(0.23 g).



benZam de, hydrochloride salt IS O~ OC NHz HC a)

2- Chl or 0- 4- hydroxy-N-(tricyclo[3.3.1.13"i]dec-1-yl net hyl) -benzani de 3ToJ&. 2003
sol ution of 2-chl oro-4-hydroxybenzoic acid (3.30 g) in dinethylformanude
(20 mM) was added 1,1 -carbonyldiimdazole (3.30 g). The reaction mxture "
was stirr e doRise£0 2. 5h and t hen 1-adanmant anenet hyl am nepdPspdotsds Was

added. After 14h the reaction m xture was partitioned between ethyl acetate
and 2N aqueous hydrochloric acid and the organic |ayer was separated,
washed with water then brine and dried (MyS04). The organic |ayer was
concentrated under reduced pressure to give a residue which was purified by
silica gel chromatography (eluting with 10 - 70% et hyl acetate in

di chl oronet hane) to 3 ~ ~u~ 2~~ WD 001 61569 84 PCTI SE00/ 00663 yield a
white sol] i.ch i fur d with ethyl acetate to yield the subtitle
conpound (gggﬁfvﬁggﬂéé%b%'. g). M5 (APCI +ve) 320/322 (MrH+ s 1 H NMR
(DVM5 Od6) b 10.12 ( 1 H s)) 8 I 0- 806 (1 H t), 7.27 - 7.24 (| H,
d, 681 ( 1 H d), 6.77 - 6.73 g 1 H dd), 2.91 - 2.88 {2H,d), 1.93 (3H,
br s), 1.99 (+-)}-[1-Bechigep3-Iitrigyclol3.3dol3, Beec-bylmethyljamino]carbonyllphenyl]-

i s-4-(3-Am now - 2-chi : ' |l o[3.3.1.13"i]dec-1-ylneth
V1) 1o bererues R Sl FalpkRbRi bl 7O O dee- Tyl
2- chl or 0- 4. - IBtePaeed)as Nesctibddoyw Example 3clusldy (+H-leehlorytbiBifry)1) benzani de (0. 20
g) Exanple 37a?, trans- ( 3- hydroxycycl opentyl )-carbam c acid, tert-butyl
ester (0.digethyletony)capenivlympredd prabidipg I-Psnsaig aqig, (Rkamplestts 487@of uran” (6
m) was aﬁfi?@a}bbﬁ*l&iirhfdgio@@(o'.déb%z,l 1%&919%9:@&@1%&9%’.&& mBlaper i dine (0.24

g). The orange solution was Is heated at 60C under a nitrogen atnosphere
for 2h. Adichethylforalamides(dsnl} ®@-giyatho sybtijle coppoungdlay agambani ¢ aci d, tent-butyl
ester 50. 19 g), tributyl phosphine (0.23 nl) and

| -[[ (1" pi peri di nyi carbonyl ) azo] carbonyl ] - pi peridine (0.24 g) were added.

Heat i ng was (apat yagh/aguiM+g)*pr ocess descri bed above repeated until —
reaction was judged conplete as judged by LC/MS. The cool ed reaction

m xture was diluted wth diethyl ether then zo filtered. The filtrate was
concentr AN AU it ec 15514 ARION i g hijca7gel o % et hyl
acet at e/ aﬁﬁ%&ﬁgg (?%i “Bli‘{’/gq’t’%'@- utyl g‘)%/(gar 8%’01%3&5; %?J(‘):tle@?‘gg%@onpound as
a _ col ouvémamidephydrodilerideosabt was di ssol ved in nethanol (5 m) and 4N
hydrochloric acid in diogxane (0.25 added. Th ol ution was stirred at
r oom t'&nper ap%?‘@’ﬂr?ﬁé?scﬁé‘%i p Fgﬂ@i’ie a%gb%‘é‘t‘@ Qfﬁ?'fll'f‘%ﬂﬂmr%%cti on was
conpl et e AdridyddeRsl| h?".]idg-Wlm&ﬂﬁﬁ&ﬁﬁﬁ]b@ﬁbt@f]f)mwfsnﬁyr?oﬁdfn?i]lcwicby
trituration with diethyl ether gave the title conpound as a colourless
sol id (0. #4d.d)l-direhylamgl estep Gxanpdi 7S ygraehipric aci@ (A5@l of 4 4N gd8iomth 00/ G1569
85 PCT/ SE&Q}&Q)GQ% methanol (5 ml). Evaporation under reduced pressure gave a solid on

trirtuation with diethyl ether. Recrystallisation from methanol/diethyl ether gave the title

20 compound as a solid (0.030 g).

MS (APCI +ve) 388/390 (M+H)+

'HNMR (DMSO-dg) 3 8.24 (3H, bs); 8.20 (1H, t); 7.25 (1H, d); 6.61 (1H, dd); 6.51

(1H, d); 3.94 (1H, m); 3.55-3.32 (2H, m); 3.29 (2H, m); 2.92 (2H, d); 2.37-2.27 (1H, m);
25 2.13-2.05 (1H, m); 1.94 (3H, bs); 1.68(3H, d); 1.59 (3H, d); 1.52 (6H, s)



1 HNWR (DMS O-d6) b 8.18 ( 1 H t); 7.96 (2H br s); 7.37 - 7.34(31H

d): 7.05 ( 1 H m: 6.97 - 6.94 ( 1 H m: 4.87 ( 1 H br m: 3. 72 -3 BJU2003
(2H, m; 2.93 - 2.90 (2H, d); 2.04 - 1.51 ( 19H m): 1.22 (2H n). Exanple

38 :

2- Chl or 0-WQ PMHOper i di nyl oxy) - N-(tricycl o(3.3. 1. 13' ~] deBSHSEWR¥Fhy| ) - benzam
i de, hydrochloride salt O ,/ NH .HC1L o ci To a solution of

2- chl or o- 4- hydr oxy- N-(trlcyclo[3 3.1313 ] dec- 1- et hyl ) - benzam de ~o (0.20
g, Exanple 37a), 4-hydroxy-1-piperidinecarboxylic acid, |, |-dinethylethyl
ester (0.19 g) and tributyl phosphine (0.25 m) in dry tetrahydrofuran (6

m) was ggﬂ.ﬁ@ - [[( 1piperidinylcarbonyl)azo]carbonyl]-piperidine (0.24 g).
The orange s Futl on was heated at 50C under ;g nitrogen atnosphere for 2h.

Addi ti onwhmrhﬁwmﬁwm-hvmhﬂl Neleriexsinl[§8ilel” 5 ddeg-1-nimethyDrhenvarhidehy | est er
(0.19 9) %%I?osphlne(o 25 nl) and 1-[[(1 ~s

pi peri di zo] car bony‘l_; -piperidine (0.24 g) were added. Heating
was conti nued _ and the process de
conpl ete as judged by LCl Ms.
di ethyl ether then filtered.
chromat ography on silica gel
t - but yl oxycar bonyl (BOC) - c(o
f oam was di ssolved in rret

owWH.Hepeated until reaction was

ctipn mxture was diluted with
concentrated and purified by

‘a1 so-hexane/ethyl acetate) to give the the

ted conpound as a colourless foam The zo

( 10 M) and 4N hydrochloric acid in di oxane

( 10 M) added. The solu as stirred at roomtenperature under a

nitrogen at m)sphere unt|I E reactjon was conplete as judged by LC M.
Evapof at RonBEmergetheht-chigro-bepzaicieid i t uration with di ethyl ether gave the
Li e compouih e s6lghit 2ators ol ntl Onckic aia 2se3h cldro GERBOURYO01 61509
86 PCTI 5E00100663 Ms (APCI +ve) 4 DMS O-d6) b 80 (2H,
bs); 8. 24t-39°Q &ag addediN- brpmowcsx?lumdgfm(wz) Hlhecfjask Was.ﬁureedlmﬂl nifrpgenand3- 6. 99 (
1 H m; 4 80- 25-3.18 H - 3.17-3.01 (2 n;
2.93-2. 9&°P§Wb%¥’°“‘%"i@gggd¥§# ofg RO “?'bé%f %‘iﬂ‘fg%s‘ﬁ":&i?‘%d#f’:fg}‘é'?‘(rzH, m;
1. 69- 1. S51h.(KirtheABbbisibotutyronifrfiét, (0. $()g)5)<a3fiﬂdidi’l a8 the mixture heated a further 3h.
(+l-)-2-Chloro-4-(pyrrolidin-3-yloxy}-N(tricyclo[3.3.1. 13" i]dec-1-yl nethyl
) beng anifhnasohtswpr\@ﬁa?@aﬂ%ddéyéﬁui%@élswweéaﬁmwl erfapd fijtered to remove

2-chl Ofogg @1@ uMdU*rﬁe/&ha[samao&w;s?whjh%wnme;qnws}ly&eaﬁa{eﬂrd (0.20 g,
Exanpl e - -3-hydroxy-1 pyrrolidinecarboxylic acid

I, 1-di rresdigﬂoatfhl}ow&dsktyémn( thed dried Qver maamsympmimam rTéac fQutiam wﬁS)) dry

t et rahydr of ura 6 m [ carb onyl ] -

pi peri di AYCPUE (t%avgl%: g!)%qngl téﬁcntcﬁg‘%:ah%lq} f‘%%%%ﬁ%u%éﬁ{ﬂaﬁt&gm) -protected
CO”DOUndcon?@dt&n@@@?ﬁ&b!lﬂﬁauo%ﬁn&d EPticaelixtirk vad Nldwed tOgildan iaf icd®adh o di oxane (
10 mM) and net hano 10 M) to ‘yll)el d the title conpound as col oul ess solid

(o 16‘5 g)ih T resybing cnoséajs wgo filtgaefly) washed withjispixapennd doed By vaguogo gyeg | 15 ( 1
H, 7 . 6.99 (1 H, 6.93-6.90 ( 1 H, 4. 94- 4. 89

( 1 H n{rﬁ%g‘é‘%%f"(“fa‘h‘{d“  3.08- 3 02 ( rlr)H, dd) ; 2.9252.90 (r2r)H, d); 2. 8

8-2.72 (3H, m): 2.08-1.98 (1H, n}: 1.93 (3H s): 1.76-1.57 (7H, m: 1.51

(6H, s). b) S-Bromomethyl-2-chloro-N-(tricyclo[3.3.1.13,7]dec-1-ylmethyl)-benzamide

-—

To a stirred solution of 5-bromomethyl-2-chloro-benzoic acid (Example 8a, 12.4g) in
20 dichloromethane (250ml) and dimethylformamide (0.12ml) at 0°C was added oxalyl
chloride (8.7ml). The cooling bath ws removed and the solution allowed to warm to room
temperature. Once gas evolution had ceased the solution was concentrated in vacuo. The
residue was redissolved in dichloromethane (300ml), cooled to 0°C and treated with
diisopropylethylamine (12.4 ml) and adamantylmethylamine (7.54ml). After 15min. at 0°C

25 the solution was poured into diethyl ether (1L) and washed with 1N aqueous hydrochloric



31 J I~ L 2003 WD 00l 61569 87 PCT/ SEOO/ 00663 Exanpl e 40 31 JUL 2003
2- Chl or o- 4- (pi peri di n- 3-yi oxy) - L
N-(tricycle[3.3.L13" ~] dec-1-yl nmet hyl ) - benzam de, hydrochloride salt Oi NH
OCt HC To a solution of ‘
2- chl or o- WOHYErS6ky- N- (tricycl e[ 3.3. 1. 13" i ] dec- | -yl met hy|PCT/SE00#8G63 ari de
(0.20 g, Exanple 37a), 3-hydroxy-piperidine-I-carboxylic acid, tert-butyl
ester (0.189 g) and tributyl phosphineS0.23 m) in dry tetrahydrofuran (6

m ) was added 1-[[(1 piperidinyl carbonyl)azo]carbonyl]-piperidine (0.24 g).
The orange sol ution was heated at io 60C under a nitrogen atnosphere for

2h. Addi ti 3-.hydr.ox i peri.dine-| r box C. ac ten- butyl ester
(0.19 g) )ac@?&&“eglbg% E%KTI% o[%%ztjllczgver(ﬁ Slneéﬁ er ngnesxum suﬁlohate and y

1-[[ (1pi REfidefitrdied 1ﬁ@h@.@ﬁ§)valﬁb]mwd&mp)6hﬂdasmmf Aﬁwer((n 9524 g) were added.
Heating was continued and the process described above repeated until

reacti on was conpl ete as judged by LG MS. The cool ed reaction m xture was
di |l uted }Méwﬁg’? en f Itered. The filtrate was is concentrated
and puri romat o ra y on silica gel (25%ethyl acetate :

i SO- hexaﬁH)NMRI(DMBéHd@;S & (1, Ophaed 4Rk, i) 4.7412 es) 2. 9024, d); n

di chl or onet hane) to . ty ony. BOC) - prot ect ed conpound as
a col our 20943 Iﬁo‘?i;rﬂ' ’Sﬁaﬂsw "slsﬁlégdg? HSPré%ﬂéQrol (5 mM) and 4N
hydrochl oric acid in dioxane (0.25 nm) added. The solution was stirred at

roomtenperature under a nitrogen atnosphere until the reaction was so
conpl et e ch2-Chldrpedt(4bi{lilalimethylethyltoxycarhonpll-pinsrazimd -yl)arethyleM- by trituration
w th diet 4 LI nd as a colourless solid (0.006 g).
M5 (APCI ‘%&5’%@'&%@%@%&M"@?@%ﬁﬁﬁ&zom WO O §61569 88 PCTI 5E00100663
~ H NMR (DI\/B@rtﬂnﬁ)urBofEﬁ-&:én(oﬁiethybﬂ-cblpro-s-(&ﬂcyﬂoﬂi 3 .17)dec/1-BknethyD- H, d); 7.18 (
1 H d( % s); .3.24 H d); 3.20 ( 1 H,
dd) ; 3 o@e'ezm eﬂﬁxgpleﬁ 5921392)»11 tﬂfb“twmﬂbﬂnmpﬂqmo o) @dexanpl e 41 —
2- Chi or 0 s ot iafind ey dha Bin Mn(cwlfsxﬁm&é(m whs htdélfft sde/foPh.NY! ) - benzam

i de, hydro
4- Br onD- Zhe hlixane-wds (diluued with G{a&rilelmn)&hd pxtected withratyhydejatdbenzam de To a

1) "at 08 30 ki ORI E R AP R AR B PSR o (5

drops)s. Tbfeenesed xIddB&eﬂﬂc%&i pfeESuYﬁSTf&tdrdd’cQﬁht&Ial weOprifRABA hailids gelunder a
ni trogen atnosphere f our, then concentrated under reduced pressure to

yield a §bqunaWIt*rH@hLowmﬂhwa@tf@P%1§B12%cerxerw QiafATdIho ik ¢pROURDS a1 ) and
added dr %\%?@m{@_mépl ution of 1-adamantanenethyl am ne

MS (APCI +ve) MW 502/504 (M+H)"

20 'HNMR (DMSO-dg) 8 8.28 (1H, t); 7.40 (1H, d); 7.32 (1H, dd); 7.29 (1H, d); 3.74 (2H, s);
3.28 (4H, t); 2.90 (2H, d); 2.31 (4H, t); 1.92 (3H, bs); 1.70-1.50 (6H, m); 1.59 (6H, d); 1.37 -
(94, s).

d) 2-Chloro-5-piperazin-1-yimethyl -N-(tricyclo[3.3.1.13’7]dec-l-ylmethyl)-
2s  benzamide, hydrochloride salt
2-Chloro-5-(4-[{ 1,1-dimethylethyl } oxycarbonyl]-piperazin-1-yl)methyl -N-
(tricyclo[3.3.1.13'7]dcc-1-ylmethyl)-benzamidc, (Example 8c, 0.080g) was dissolved in
methanol (3ml), 4N HCl in dioxane (1ml) was added and the mixture stirred at room
temperature for 1.5h. The solvent was removed under vacuum and th;. resuiting solid was

30 triturated with ether to afford the title compound as a white powder (0.062g).



(3.36g) and N, N-diisopropylethylamne (5.55 m) in dichlorornethane (20

m). The resulting solution was allowed to stir at room tenperatur& Lddetllh
nitrogen atnosphere for 20h. The reaction m xture was diluted with

di chl oronet hane and washed with water, 10% aqueous potassi um carbonat e,
10% aque¥0480/4i889assi um hydrogen sul fate and saturated z&CHEEHO66The or ganic
phase was then dried over sodiumsulfate, filtered and concentrated under
reduced pressure to afford the subtitie conpound as a solid (4.28 g). 3
1 JLI 2003 wo oal bi s69 89 PCT/ SEOO UW0663 M5 (APCI +ve) 3821384 (M+H) + 1H
NVR (DMSO-d6) 8 8.39-8.34 (1H) t); 7.78 (IH, m; 7.62-7.59 (1H, m;
?.37-7.34 (IH) d), 2.94-2.92 (2H, d); 1.94 (3H, br s); 1.69-1.57 (6H, br
AB); 1.52 (6H, s). s b)

2- Chl or oM (APqiH+perNMW #02/404 (MHHE){tri cycl o[ 3. 3. 1. 13" i ] dec- 1-yl net hyl ) - benzam

i de, hydg | or i sal t. T, SUs | 0 )

4- br ono- lzﬁgﬂflg@ﬁg-o(?@)l%% @FBSS‘ngéiOBT)dZéE ?%Idr)reﬂt%ql)ﬂ B¥hzani de (Exanpl e
41a, 0-3Q.09)(4H,9h)99.r5623'.d!ﬁ(21f[:ﬁx,rmyhd)@lrﬁ%)%siéﬁﬂ, ;n@m;@mw ester (0.18
g), cesiumcarbonate (0.36 g) and (R)-BINAP (0.036 g) in anhydrous tol uene
(3 m )y ~d.70es50{Hent);pai7 @Hi bk (11] acetate (0.009 g) and the mixture heated
at 100 C for 14h in a pressure vessel flushed with nitrogen. The cool ed
reaction m xture was evaporated under reduced pressure to give an oil which
was guri facestdiny t-iE proRbags @datisbedin Ekdmgla s gt fdlidwing dampbeaders et hyl
acetate) to give the t-butyl oxycarbonyl (BOC)- protected conpound as a

col our | egprehm The foam was dissolved in methanol ( 15 m) and 4N
hydrochloric acid in is dioxane ( | S m) added. The solution was stirred
at room tenperature under a nitrogen atnosphere until the reaction was

conpl et e Exampledged by LCMS. Evaporation followed by trituration with

di et hyl et h i ghded.t ti 7. of f -whi t
ol 1 d1 1 odifrierorBnERanY SRt Sultbéeityd U B ORISR Fiiecivso o) & —
8.98 ( 2Hyirhtiyl)-Berkanfdd) hydrvchiokite sdit 33- 7. 31 (1H) d); 7.05 (1H, m;
6.99-b 95 ( L) M, 3.45-3.43 ¢dH @) : 3. 20_(8H bs): 1.94 (3 H bs):

a Ex(grrﬁl 42

1.69-1.57 (6H b AB); 1.51 (6H,

2- Chl oro-4- (3-pyrrolidinyiam icym o[ 33. 1. 13" 7Jdec- 1-yl nmet hyl ) - ben

zam de, hydrochl oride salt 31 00/61569 90 HClI / Ny .HCQ O
org to the nmethod described in Exanple 41 b

PCTI SEO0/ 00663 Prepared acgce
from 4-brono-2-chl oroN-(tr r 0[3.3.1.13"i]dec-1-yl net hyl ) -benzam de (0.25

Gy of
g) Exanple 4la)) 3-am no-gpyryolidi necarboxylic acid, 1,1-dinethylethyl
ester (0.182 g) Journal of Medicinal Chem stry) 1998, 41 (22), 4273-4278),
cesium carbonate (0.347 g),

(R -(+)-2, 2" bi s(di phenyl phosphi no) -1, 1" -bi naphthyl (0.036 g), palladium (1~
acet atse MBS GRFIgyeIMY At ol uene (3 m ). The residue was purified by
HPLC el uty i g [ 0 % ' [ hage- cfhe

pr oduct V\ilé.IS gl é’ggﬁs@e%s?ﬂlﬁgt séﬁl%ﬁggn s’? ?lrril ?é%j (g%’q—ll:gmr'%g%@?ghggggt%gre for 3h
in the pr2zdame.S1{1HN)N¥.30-d30!(bs, RH),S8c8043.80 (mut SHN2.D4 (2H, d)aks-2.10

(m, 2H); 1.94 (3H, bs); 1.66 (3H, d); 1.58 (3H, d); 1.54 (6H, s).

20 Example 10
5-[(4-Amino-1-piperidinyl)methyl]-2-chloro-N-(tricyclo[3.3.1.1> Jdec-1-ylmethyl)-
benzamide, hydrochloride salt



~

2 m). The solution was concentrated under reduced pressure and triturated

with diethyl ether to give the title conpound as a white powder (0. @57Jig)) 2003
MS (APCT +ve) 388 (MrH-HCI)+ ~s iHNVR (CDg OD) S7.33 ( 1 H d); 6.71 ( 1
H, d: 6.63 ( 1 H dd); 4.27-4.21 ( 1 H m; 3.57 3.40 (3H m; 3.23 ( 1 H

dd); 3.05WPAMP1ISe)) . 2 43-2.33 ( 1 H m; 2.33-2.01 ( 1 HPCHSE0N00&Y (3 H)
bs); 1.73 (bH, q); 1.62 (6H d). E~nple 43 xo
2- Chl or 0- 4- (hexahydr olH- 1, 4- di azepi n-5#-yl )-N-(tricyclo[3.3.1.13"i]dec-1-ylm
et hyl) beazam de, hydrochl oride salt 3 1 JUL 2003 WD 00161569 91 ~NH . HCl
Cl / NN\ O PCT/ SEO0/ 00663 Prepared accordi n% to the nmethod described in
Exanple 41 b from H, Hcl
4- br ono- 2-chl oroN-(tricycl o[ 3. % % i]d c 1iyl et hyl) - benzam de (0. 25 g,
Exanpl e 41a), hexahydro- 1H1, d| - ar boxylic acid, I , |
-di net hyl ethy( ester (O. 829 ar bonate (0.347 g)
(R-(+)-2,2"-Dbis(di phenyl phosply no) 1,1 b| naght hyl (0.036 g)) palladium
(I'l) acetate (0.009 g) arnd hydrous toluene (3 m ). The residue was
purified by HPLC elutin a gradient of 0-5% ethanol in
di chl oronet hane. The prédoe¥” was di ssol ved in nethanol and stirred at room
tenperature for 3h.in resence oj AN hydrochloric acid solution in dioxane
~0 (2 mMMS (ﬂ?g%tﬁ)Wo‘ﬁ ¥tBent rat ed under reduced pressure and
triturat t te powder
(0 17 g VAR (aied %8%8% (R, SIS BRI P, P!
6. 88 ( 14P-‘B(CU¥H)6®13 8 Ckn,l4)H)da)1Q-229083H(tﬁH2 Q5)(2H3d)6316-2H3ﬁ (2H, m);2.03- 40 (2H)

@) 1o 08l ) 154 B bhe B’ HAOEH I Bl Pea 1 Beanpl e 8, the

foI | ow ng conpounds were prepared: 20 Exanple 44
(t)-5-[(3-Am no-1-piperidinyl)methyl]-2-chloro-N-(tricyclo[3.3.1.13" i]dec-1
-yl met hyExampladdni de, hydrocloride salt 31 JUt 2003 WO 00161569 92 NHZ —

T 1y ne e e idifmedsra ﬁ“ﬁ*%”*%’i e “WWD} L

(

d) : 3 7shau5ﬁu(e2hydm)moade§'ale.45 ( 1 H m; 3.14-2.95 (4H, m; 2.25- 2 04
(2H, m): 1.98 s (4H, bs); .76 d): 1.73-1.58 (IH, n} 1.70 (3H) d);
1.63 (6H) bs). Exanple 45

2- Chl or 0- S-( 2, 5-di azabi cycl F methy.HEL N- (tricycl o[ 3.3.1.13"i]
dec-1

MS (APCI +ve) MW 402/404 (M+H)"

'H NMR (DMSO-ds) 5 8.56 (1H, bs); 8.42 (2H, bs); 8.35 (1H, t); 7.66 (2H, bs); 7.59

(1H, d); 4.60-4.40 (m, 2H); 4.20-3.00 (m, SH); 2.94 (2H, d); 2.35-1.95 (m, 2H); 1.95
15 (3H, bs); 1.68 (3H, d); 1.61 (3H, d); 1.54 (6H, s).



Py
ytmet hyl )- benzam de, hydrochloride salt io Hil M (APCl +ve) MNI%!J,‘4 ﬁlﬁ[}?
(MtH+ 1 HNWR (CD30D) b 7.74 ( 1 H d); 7.72 ( 1 H dd); 7.60 ; '
4.70-4.55 (3H, m; 4.45 ( 1 H d); 4.00 ( 1 H d); 3.73 { 1 H, d) 3.60-3
.50 (2H, n% 3.0? (2H, s); 2.71 ( 1 H d); 2.27 is (1H, d); 1.98 (3H, bs);
1) 77 (3HW 9'”6116969 (3H d); 1.63 (6H, bs). Exanple 46 PCT/SE00/00663

2- Chl or o- 5- (9- oxa- 3, 7-di azabi cycl o[ 3._3. ] non-3-yl methyl )-N-(tricyclo[3.3.1.
13'i]dec-1 yhnethyl)- benzami de, hydfdchloride salt w 31 J UL Z003 WO
00/61569 93 Cl / ~Nni N\ | N O PCTI SEO0/ 006G3 M5 (APCI +ve) MW 442/ 446
(MtH+ 1 H NWR (CD30D) b 7.60-7.40 (3H, m; 4.25-4.00 (2H) m; 3.70-3.40

(2H, 1): e{#H M 3.07 (2H s); 3.15-2.90 (2H m); 2.80-2.50 (2H, 1):
2.00 (3 ; 1.78 (3H, d); s 1.71 (3H, 51? 1.63 (6H) bs). Exanple 47
2- Chl or o2-Ehloge-3- (d1mbincygm{1\3(txxc1$lnw31y Ideq-hylmethyl) thenzamideg[ 3. 3. 1. 1 3' [ de

c-1vyl za hydrochloride salt to C / "NHN\ I Ny O.HC M
(APCI %%R’%N ‘54}“2'1"?44 (MtH + 1H NMR (CD30D) §57.91 ( 1 H s); 7.78 ( 1 H
d; 7.56 ( 1 H d); 7.46 ( 1 H, bs); 4. Hbs)365328(8|—|)n);3.08
(2H) bs); 2.48 (2H, bs); 2.05-1.90 (SH, m;}1.77 (3H, d); 1.71 is (3H, d);
1.64 (6H, bs). Exanple 48
traps-2-Chl oro-S-[[ 8- (nethyl am no) -
icyclo[3.3.1. 13" i]dec-1-yl methylg-b
UL 2003 WD 00l 61569

azabicyclo[3.2.1]oct-3-yl]nmethyl]-N(tr
:@ i de, hydrochloride salt 20 3 1 J

s a) 2-Chloro-5-hydroxy-N-{tricyclo[3.3.1.13,7]dec-1-ylmethyl)-benzamide
To a solution of 2-chloro-5-hydroxybenzoic acid (3.12g) in N,N-dimethylformamide -
(50 ml) was added 1,1’-carbonyldiimidazole (3.0 g). The resulting reaction mixture was
stirred for 2.5h and then 1-adamantanemethylamine (3.0g) was added. Stirring was
continued for 14h . The reaction mixture was partitioned between ethyl acetate and water
10 and the organic layer was separated, washed with water and brine and then dried over
sodium sulphate (Na3SOy4). The organic layer was concentrated under reduced pressure to
give a residue which was purified by silica gel chromatography (eluting with 3-10%

methanol in dichloromethane) to yield the subtitle compound as a white solid (0.15 g).

15 MS (APClI+ve) 319/321 (M+H)*
'H NMR (DMSO-dg) § 9.85(1H,s), 8.25 (1H, t), 7.24(1H, d), 6.76-6.82(2H, m),
2.90 (2H,d), 1.93(3H, s), 1.67 (3H, d), 1.57 (3H, d), 1.51 (6H, s)

b) Z-Chloro-5-(4-piperid'myloxy)-N-(tricyclo[3.3.1.13’7]dec-1-ylmethyl)-benzamide,
20 hydrochloride salt
To a solution of 2-chloro-5-hydroxy-N-(tricyclo[3.3.1.1%" Jdec- 1-methyl)-benzamide
(0.20 g, Example 12a), 4-hydroxy-1-piperidinecarboxylic acid, 1,1-dimethylethyl ester
(0.19 g) and tributylphosphine (0.23 ml) in dry tetrahydrofuran (6 ml) was added 1-[[(1-

piperidinylcarbonyl)azo]carbonyl]-piperidine (0.24 g). The orange solution was heated at



94 NHCL / N\ ~ N .HC O PCTI SE00100663 MS (APCI +ve) MW 456/ 458 (%I'r M”
HNW (CD30D) 8 7.79 ( 1 H, d); 7.77 ( 1 H dd); 7.58 ( 1 H d); 1 3
bs ); 3.80 (2H, d); s 3.40 (IH, t); 3.25 (2H, dd); 3.07 (2H, s); 286(3H
s); 2.70 (2H, bs); 2.10-1.90 (7H, m; 1.77 (3H, d); 1.70 (3H, d); 1.63 (6H)
bs). Exaripp eo/arse9 PCT/SE00/00663

ci s-2- Chl or o- 5-[ (hexahydropyrrol o 3, 4-c] pyrrol -2(1H) -yl ) nmet hyl ] - N~o
(tricyclo[3.3.1.13 7] dec- 1-yl net hyl ) 3enzani de, hydrochl oride salt Cl1 / NH
N\ I N.HC M (APC +ve) MN428/430(|\/H—|)+1HN|\/R(DI\/S Od6) 8 8.00 ( 1
H t); 7.65 ( 1 H s); 7.63 ( 1 H d); 752(IHd)434|s(2Hbs)

3 60 1 57?(8@91'3 Smlgxéen%?mééggre%r '2hl A&thg ﬁ“m dtiondt 479yd('gklj I- d); 1.63 (3H)

2 Chl or oP@e:ﬁmnmmexymuanmLmemaemymwypester(o 19 gy eibefyBhdsphink3b. 2} derand- y! net hyl
) zo benzam de, hydro (;] . 31..J ID’>~~3 WO 00/61S69 95 Cl / NH N\
| “Ha 't %*I‘PE?EB@TU‘S@% yﬁ)az o]car ony] piperidine (0.24 g) were added.. Heating was

[ [ 4 chl o Qaidodd dridtheprbeeRd &s&abkd%sove] gl unlin@hdish WastaRdicRLoRAYdd Pheny! ]
met hyl ] phosphoni ¢ acid, dinmethyl ester

5- Br osoney hGIMS.- Ehe Qﬂob‘-dI‘KFﬁlM wjaturg [vais diluted Bith digthyl atherd thetfﬁigcqud- Baazan de

(5.70 g, 00 ted at reflux

for 15h. ﬁ%%n\g%slc\?n %‘trmd &ndg‘[n%\;’ b%'ﬁbrg%atégl%(%ggﬁgﬁgptg% Wat n with tol uene

under hi gidhlsfmediang)foRdvwed sy chisenAodrhpHyloa sum@aqodvmemaw I owsolid. is M5

(APCl +ve) MW 426/428 (M:H) + 1H NVR (DVBO-d6) E 8.34 ( 1H, t); 7.42 ( 1H,

d) 7. 35diphlpromeshane) fp givg they- l{uebflPXﬁyrbow'@%O@éprot@sed cgmpgundasa’ d): 2.92 (2H,
1.94

4 ([4 chf %&glcépﬁ%?‘t ?I;h gff’c %%nglv%%ﬁ?xrg&eﬁc r%ejanﬁzw%gﬁoﬁlg?cca? gonyl ] phenyl ]

IS mab hyﬂmaie-(mézﬁmp)earddeld nBeassotiny Mag stircidcht ﬂgolm empehtod wideyd niesgetr To a

solution of t

[[ 4-chl oP‘8‘°§P't°F(‘E“r"F &96?38 ion was,complgrs asjudged by LG/MS; Exprargiion of 5% | | phenyl

nethyl ] piiReRE8Y trRuratdivitidiieilhsther@abecthe (ide Sfnmund ¥R GurieQabiid N

tetrahydrofuran (50 m) at -78 C was added a solution of |ithium

dii sogroff/leghi de (7.30 ni, 2Min tetrahydrofuran). The reaction was al | owed

to wamn to roomtenperature and xa stirred for |5mn.

N-t - but oxycar bonyl pi peridin-4-one ( 1.52g) in tetrahydrofuran (5 ml) was

t hen addMB GRCItwe) 417t arM+dDirr red for 24h. The reaction was diluted with

bri ne. andl VR BTl s b in I EhE o LS T @8R hor 1 a0
a silicagelgy (&Mﬁigfﬁgﬁ%hﬁ@ptzﬂ Bl 567 @O RS et @; 8fibord dhenpubtitle

conpound as a am
1.94 (3H, bs); 1.88-1.80 (2H, m); 1.67 (3H, d); 1.59 (3H, d); 1.52 (6H, s)

20 Example 13
(R)-2-Chloro-5-(2-pyrrolidinylmethoxy)-N-(tricyclo[3.3.1.1" Jdec-1-ylmethyl)- .
benzamide, hydrochloride salt

Prepared as described in Example 12b using 2-chloro-5-hydrox§'-N-
2 (tricyclo[3.3.1.1>dec- 1-methyl)-benzamide (0.20 g, Example 12a), N-tBOC-D-prolinol



zs M5 (APCI +ve) MW 4431445 (MkH)+ 31 JUL 2Q0; WO 00l 61569 96

PCTI SE00100663 1 H NVMR (DVMS O-d6) 8 7.52 ( 1 H d); 7.34 ( 1 H d); ¥ 8L 2003
1H dd); 6.30 ( 1 H s); 6.25 (t, 1H); 3.48 (2H, t); 3.40 (2H, t}; 3.40
(2H, t); 3.18 (2H, d); 2.42 (t, 2H); 2.32 (t) 2H); 2.05 (3H, bs); 1.73 (3H,
d); 1.64 wdpogishy, 1.59 (6H, s); 1.47 (9H, bs). s c) PCT/SE00/00663

2- Chl or o-5-{4-pi peridinylidenenethyl)-N{tricyclo[3.3.1.13" ~]dec-1I-yl net hyi
) benzam de, hydrochloride salt A solSition of
4-[[4-chloro-3-[[(tricyclo[3.3.1.13"i]dec-1 yl nethyi)am no] car bonyl ] phenyl ]
met hyl ene] - 1- pi peri di necarboxylic acid, 1,1 dinethylethyi ester (0.10g,

Exanmpl e R0 in, nethanal (3 te .t h N sql yrion ~o of

hydr ochl @r llg)c,g) 5’&4 %EP&%(Q P%BP énﬁgﬁ ?f@?’)érgﬁgahs‘{%f&?reaa (€8¢) afiﬁ@{l room

t enper at pipétidinyirionfgizoPartshyd] Lsiperitite (022 @S B dbadir thebudi@sxyéasetym and t he
residue recrystallised fromi soﬁ&aopanol /ether to give the title conpound

as a whi BOQarpgctedcarmoynd, frkipy trepiragnt kh 3OO ygdoochlonie ipid imdioxadeNVR ( DVS

O d6) b 7. 52 , . ; s 1 H s);

o 25 (1 i Sad et pbfholicly e sk cofiodhalps oy londiold o o1, Ty >
2.42.§t, 2H): 2.32 (t, 2H); 2.05 (3H, bs); 1.73 (3H, d); 1.64 (d, 3H), 1.59
(6H) s); 1.47 (9H, bz} le 51 zo

2- Chl oroN@-(OECgr“bf‘ér‘*P M ¥1)-N-(tricyclo[3.3.1.13" i]dec-1-yl methyl) - ben
zam de, RysihaeMHODS &8 GlHTQt)?lﬁ@tll!{'d&W.plf—7.10 (2H, m); 4.41 (1H, dd); 4.18
2-chl oro-5-(4-piperidinylidenenethyl)-N(tricyclo[3.3.1.13 ~idec-1 Zs

yl met hyl §1H&n4.204 @é X 1 Hym), et @Hi ﬂ'eg{ (3H, 0; 2.86r2. 28 Biphnp 250596308 n et hanol (

10 m) j at i cakne,. : | aced under 3 bars
hydr ogenchk GLST S dp! FETLI8 1R R TRt Ry R E T BGR S 00) 00663 o,

The gatal yst was renoved by filtration through a pad of Celite, washed with
et hanol and the sol ution concentrated under vacuum The crude material was
recryst aExk3mplg 1 om i so- propanol to afford a white solid. The -
t - but oXy &g LRI G L NVBSi i I T . (10m) and
treated v@ t aXléoo 6??8%@?‘"2’%9 in dic(): 6{?\[29(1‘2’?%?]‘)‘1.@.: mﬁgﬂ%acti on was
stirred berzaihide, bydrocdoridesagder at ure, the vol atil es renoved under vacuum and
the residue recrystallised fromiso-propangl 8ther to afford the

hydrochl ori de salt as a white powder (& . M5 (APCI +ve) MW 4021 404
(MeH) +
R
]
15 Prepared as described in Example 12b using 2-chloro-5-hydroxy-N-

(tricyclo[3.3.1.1>" |dec-1-methyl)-benzamide (0.20 g- Example 12a), N-tBOC-L-prolinol
(0.19 g) and tributylphosphine (0.23 ml), dry tetrahydrofuran (6 ml) and 1-{{(1- -
piperidinylcarbonyl)azo]carbonyl]- piperidine (0.24 g) to obtain the t-butyloxycarbonyl
(BOC)-protected compound, followed by treatment with 4N hydrochloric acid in dioxane

20 (0.5 ml) and methanol (5 ml) to yield the title compound as colourless solid (0.07 g)

MS (APCI +ve) 403/405 (M+H)+
'H NMR (CD;0D)  8.45 (1H, bt); 7.46 (1H, d); 7.14-7.10 (2H, m); 4.41 (1H, dd); 4.18
(1H, t); 4.104.04 (1H, m); 3.41 (2H, t); 3.10 (2H, m); 2.36-2.28 (1H, m); 2.25-2.08

s (2H, d); 2.03 (3H, 5); 2.00-1.90 (1H, m); 1.83 (3H, m); 1.74 (3H, d); 1.68 (6H, s)



~0 1H NWR (CD30D} 8 8.38 (1H) t); 7.38 (1H, d); 7.30-7.20 (2H, m; 3.35
(2H, d); 3.05 (2H) d); 2.92 (2H, td); 2.63 (2H, d); 1.98 (3H) bs); 31 JuL 2003
1.95-1.80 (1H, m; 1.85 (2H, d); 1.77 (3H, d}; 1.68 (3H, d); 1.62 (6H, s);
1.40 (2H, ). Exanple 52 ~s )
2- Chl or o YRYRIIdr oxy- pi peridin-4-yl)-N-(tricycl o[ 3. 3. LEGT/SEA8QGL6E3 y| net hyl )
benzam de, hydrochloride salt H.HCI To a solution of

5- brono- 2-chloro-N-(tricyclo[ 3.3. 1. 1§8~]dec 1-yl nmet hyl ) - benzam de ao
(0.30g) Exanpl e 23a) in anhydrous tetrahydrofuran (10m) at -78 C was added
dropw se a sol uti on of n-butyllithiumin hexanes (2.5M O0.72nl). After

| Om n. ?x%?ﬂ en of t-butoxycarbonyl-4.-piperidone (0.21 g) in

tetrahy urana(éZml was added. The sol utiog,was stirred an additional

20mi n. t%@hlﬂtm'é dipegidinylmethaxy)-&d trieyglobd; 3. 1diister-drslmithyDrozaaidet | on. The
mxture‘\éﬁs %Il ‘#ed to warmto roomtenperature then partitioned between zs
et hyl P\ % ur at ed agueous a ni ym chl oride solution. The organic
extracts were dried over nagnesi um s@l phate and concentrated i n vacuo. The
resi due was 31 J UL 2003 WO 00l 61569 (98 PCTISE00/ 00663 chr omat ogr aphed
on silica (ethyl acetate: isohexang M1 to"1l:2 gradient) to give the

t - but oxycar bonyl protected progluct 153g). This was redissolved in

nmet hanol (4nl) and treated f th 4N HO in dioxan ( 1 m). The
solution was partially concs ed Pn vacuo and the product precipitated
with diethyl ether. The sol n was filtered and the s white solid washed
with diethyl ether to give/the/title conpound (0.091g) M5 (APCI +ve) MW 403
(I\/H—|)+1HNI\/R(CD30D) b 843°( 1 H m br); 759 ( 1 H m; 7.55 ( 1 H,
d); 7549 ( ]Pré'ﬁaréa)as d@scﬁgecﬁinmaﬁ'xﬁﬁ)l29')1s1n§2-Q910(0251hy&1'}3xyﬁ 23 (2H m;

204I88(SH m; 95-1.80 (1 66 ~a (6H, m; 1.65 (6H d).
Exanpl e ®&yclo[3.3.1. 13,7]dec-1 -methyl)-benzamxde (0.20 g- Example 12a),

2- Chl or Y I . 1. 13, 7] dec- 1=y
| net hyl %?@%&%’?ﬁ%ﬁ“ﬁ% o% %?F@é{ys”g‘i"%b}‘?’se @3 Eﬁl)(’ é”é%m%ﬁ&% K& oo o
2-chl or Oa:ﬁ-lm(-lhglplafrmmwiqammeylbadb]caﬁewl}pi;be(xﬂmé 024 g3 oBtafh tha¢-i | dec- 1-

yl met hyl benzam d? %drochl ride s h_h (0.25 Ex '?"Hé ih concentrated
hydr ochl Bitylexysarogey &B% iB‘E?fL"f‘ QMR ¢ L CORY Plted 4ol ution was

al | oyed ﬁﬁr&ﬁfbhe%&@‘m mox&ek@s&rh rﬁétﬂéxbﬁdtsﬁnﬁ ﬁpﬁaa&mmewﬁ@@uda%e renoved
by filtration, washed wth |et ether then acetonitrile and dried to
afford t¢oéomless|sehééﬁﬁﬁ)gbnd (0.031 g). M5 (APCI +ve) MW 385 (M+H) +

MS (APCI +ve) 417/19 (M+H)+
'H NMR (DMSO-d6) § 8.34 (2H, bs); 8.29 (1H, t); 7.38 (1H, d); 7.01 (1H, dd); 6.93

15 (1H, d); 3.99-3.95 (1H, m); 3.91-3.87 (1H, m); 3.34 (1H, m); 3.23 (1H, bd); 2.92 (2H, d);
2.82-2.71 (2H, m); 2.22 (1H, m); 1.94 (3H, s); 1.82 (2H, d); 1.72-1.66 (4H, m); 1.59
(3H, d); 1.52 (6H, s); 1.39-1.32 (1H, m)

Example 16
20 cis-5-[(4-Aminocyclohexyl)oxy]-2-chloro-N-(tricyclo[3.3.1.13’7]dec-1-ylmethyl)-
benzamide, hydrochloride salt



3 1 JUuL 7?7003 WO 00/ 61569 PCT/ SE00100663 99 IH NVR (CD30D) 8 8.44 (1H, m

br); 7.55-7.45 (3H, m; 6.23 ( 1H) m; 3.85 (2H) rr) 3.47 (2H, t); g%P 2003
(2H d): 2.79 (2H, m: 1.98 (3H, m: 1.77 (3H, m: 1.69 (3H) m: OB
s,br). s Exanple 54 2-Ethyl-5-piperazin-1-yl nmet hyl
-N-(tricywboy@s®. 1. 13' ' | dec-1-yl net hyl ) - benzam de, hydr echriseewvodeisal t ~NH
NJ N O 2-Bronp-5-(4-[ { 1,1-dinethylethyl } oxycarbonyl]-piperazin-|I
-yl)methyl -Nio (tricyclo[3.3.1.13 'Spdec- 1-yl net hyl ) - benzam de (Exanpl e
65b, 0.89g) was dissolved in dry tetrahydrofuran. Sodi um hydride (60%
di spersion, 0.07g) was added and the m xture stilted at roomtenperature
for 5mn. The m xture was cooled to -70C under a nitrogen atnosphere and
t-butyl lithium( 1.9nml, 1.7M solution) added. After 5mn) ethyl iodide
(0.5ml) was added and the mi xture stipwbl, 8¢ -70C for 30m n. Aqueous
ammonium i 5 chloride sol ution wasd and the product extracted with
di ethyl ether, dried (MyS04) anpg entrated in vacuo. Chronmatography on
silica gave the t-butyl oxycarbgnyl (BOC) protected conmpound as a foam This
was redi ssolved in nethanol (Bfityy and 4N HO in dioxane ( 1 ml) added. The
m xture was stirred at relomtrature for 14h. The solution was partially
concentrated under vac 2 t#€ product precipitated wth diethyl ether.
Zo The resulting solidjwas flltc(?red and washed with ether to afford the
title conpound as a Sowder (0.0409) . 31 JUL 2003 WO 00/61569 100
PCT/ SEO0/ 00663 "H N O b 9.59 (2H, s, br); 8.15 ( 1 H t); 7.58 (2H,
s, br); 7.35 ( 1 H, .37 (2H, s, br); 3.49 (m; 3.25 (2H m br); 2.95
(2H, d); 2.72 (2H, 0Q); .94 (3H, s, br); 1.69-1.59 (6H, m; 1.52 (6H, s);
1.165 (3H) t). s Exanple 55
2- Chl oro-5- (pi peridin-4-ylsulfanyl)-N-(tricyclo(3.3.1.13" i]dec-1-ylnethyl)-
benzam de, hBrepapaidsaiesctibed ml Examipl 12@)using 2-chloro-5-hydroxy-N-

st or | oAONIAbb i poldet rBeciy Bl 2 SRR 18l oo et (15) ana

ester 1o

pot assi UBycldherMBEND0t) 'aﬁlfhﬂbﬁ@[lﬂxbﬁmﬁrib 023 Mg dey t@@ﬂ@umaﬂ & &t Banol ( 10nt)
wi th cis-dicycl ohexane 18-crown-6 ( Om) and heated under reflux for 12h.
Af t er c0(1)1[E(hglpt‘3ﬂ'émyléﬁé?‘w@ﬁ291?%€'?wg m%n?ia?ﬁ%gé#éeptﬁéfhﬁeen ethyl acetate

and wat eL. Eut&rggwgfbg ?Jtec @ﬁ@tﬁgsc nx? wm t&'% ﬁihNand brine,
dried over esi u sul te a ncent rat e er uced pressure. The
resi due hydrochdicpoidiifi dimdarey(0Sirhl) ami geﬂhamdil(i)mia)ttogrehiphqmaeduntpongizwi th
iso-hexan / et% ﬁ\%tc%te 4:1 to 7:3)) to yield the subtitle conpound as
an oil ? +ve) 315 (M+rH-t Bu) +

10
MS (APCI +ve) 417/19 BP 417
'H NMR (DMSO-d6) § 8.30 (1H, t); 7.97 (3H, bs); 7.38 (1H, d); 7.02 (1H, dd); 6.92
(1H, d); 4.62 (1H, bs); 3.11 (1H, bs); 2.92 (2H, d); 1.94 (5H, s); 1.76-1.58 (12H, m); 1.52
(6H, s).

15
Example 17
2-Methyl-5-(1-piperazinylmethyl)-N-(tricyclo[3.3.1.13’7]dec-1-ylmethyl)-benzamide,
hydrochloride salt



1 HNW (CDC13) b 7.80-7.85 (2H, nm)) 7.30-7.40 (2H, m, 3.95-4.10 ( 14 %me
m, 3.75-3.85 Zo ( 1 H mM, 3.40-3.50 ( 1/2H, m) 3 .10-3.20 ( I /2 o
2.95-3.05 (1 H mM) 2.80-2.90 ( 1 H m), 2.46 (3H, s), 1.90-2.10 (2H m)
1.50-1.70 (2H, nm}, .43 & 1.45 (9H, pair s). 31 .1 UL 2003 WD 00l 61569
101 PCT/ SFO00/€@6663 b) PCT/SE00/00663
2-Chloro-S-(4-[(1, 1-di net hyl et hyl } oxycar bonyl ] pi peri di ne-4-yl sul fanyl)-N(tr
icyclo[3.3.1.13 i]dec-1-yl met hyl ) - beR®amni de To a sol ution of
5-brono-2-chloro-N-{tricyclo[3.3.1.13 ~]dec-1-yl net hyl ) - benzam de (0. 30g,
Exanpl e 23a) in anhydrous tetrahydrofuran ( 10pl) at -78 C was added

dropwi se a solution of n-butyllithiumi wanes (2.5M 0.72ml). After

| Omin. a solution of 4-(toluene-4-sulfonylsulfanyl)-piperidine- |
-carboxylic acid, tert-butyl ester (0,38g Exanple 55a) in tetrahydrofuran
(7rml) was added. After a further 1 hayr at -78C the reaction m xture was
warmed to anbient tenperature and g ed by the addition of water (5nil).
The reaction m xture was dil ut etk et hyl acetate and washed twice with
~0 saturated aqueous sodi um hyron ¢ar bonate solution, then with brine
and dried over magnesi um sul ’- . 9The®drgani ¢ | ayer was concentrated under
reduced pressure to give a r ue which was purified by silica gel

chromat ography (eluting wt 4'8<6% et hanol in dichl or onet hane) to yield the
subtitle compound (0.20g). is M5 (APCI +ve) 419/21 (M+H BCOC) + c)

2-Chl oro-5-(piperidin-4-ylsulfanyl)-N(tricyclo[3.3.L13"]dec-1-yl nethyl)
benzam de, %dirsgﬁllﬁl)gﬁf qebréﬁ%tS (a-[gﬂlQ‘irﬂetﬁyléthfll[]lm[ycé:bcmyl]l pxptg‘wtl hyl'ethyl '}

oxycar bonyl ] eridin-4-y
(tricycl m@-ﬂad 1N-1®qulfe{éévll l yllmthylh)cﬂUBrh_taMQC (OR020ERanipleatfib) end55b) was

dlssolvedlnrre r.o oric Aci 1 0nl of a 4N

sol ut{ one?ﬂ“stgﬁ“B E’})’ W&E‘eg’d‘%%um@t(g%gs‘f‘%mtph@m’a gggﬁ ¥dsderat ure for 14h,
the reackirghethjid O/ BneSheditioh Vs Wedidd £2BOFChAdeAQMIBITRY SHrO OBk Car bonat e~
sol uti on and ext ract ed twice with dichloromethane. The organic | ayer was
concent repoled repatien mixgute tasiepemtedaad ths fgqlw was tieatpdi with WRTed€F sediopur i fi ed zs
by silic

di chl or o?}ie Jme a?ld?ﬁ?ﬁédot% gﬂ@ﬁe&ﬁ\;\ggﬁ }8{} Q%anﬂ-ﬁ? &hgl%gr%nr?g gﬁ%’ﬁcd ?‘Sm ) and
hydr ochl siliaacgela(ctsode:(anambh 0% ctiteyt quptatez'tm%nsohzm):) @glecthe Evaporation to

b s Etlaursrom e PR oBRpod o X it etk 6B Shues pReBl) 00663 1
H NVR ( Diffeuchadl (&rﬂ)z&laﬁ‘?iﬂ'dr&‘h@nc a3id3R d(ox&ne"da nil) addZel 4ﬂxc(s%lilzxo§lvas 7.37 (1 H)
s), 3.50-3.60 . 3.30 (2H, brd), 2.9 5 (4H, m, 2.06 (2H brd),

1.94 ( 3|—§ur§)l at qoomgqmg_erqtgrc (ugqiq:r aﬂytrogpn 3gnqsglp¢re gl)txl ﬂgg&aﬁpp@ wagscomplete as
2- Ol O 05,3 LRI R orh! I baivhol el b lidh ek abbyl ifiGads ¥1 ety ) -
the title compound as a colourless solid (0.03 g).

1
MS (APCI +ve) 382 (M+H)+
'HNMR (CD30D) 6 7.61 (1H, s); 7.55(1H, d); 7.39 (1H, d); 4.45 (2H, s); 3.67-3.46
(8H, bm); 3.08 (2H, s); 2.45 (3H, s); 1.99(3H, s); 1.78 (3H, d); 1.71 (3H, d); 1.62 (6H, s)

20 Exampie 18
2-Chloro-5-(1-piperazinylmethyl)-N-(2-tricyclo[3.3.1.1> Jdec-1-ylethyl)-benzamide,
hydrochloride salt



m Chl or oper oxybenzoi c acid ( 166ng) was added to a sol ution of

2-chl or o- 5- (pi peri di n-4yl sul fanyl )-N-(tricyclo[3.3.1.13" i]dec-1 -yl me hytl 108
enzam de (0.35g) Exanple 55c) in ~o dichloronmethane (5nl). After 2h cal cium
hydr oxi de, gq)q/ﬁ%g% was added and 30min. later the salts renpved lée/ ‘

filtrati of. iltrate was concentrated under reduced §5TEEAU0863: 5 give a

resi due which was purified by silicaggel chronmatography (eluting with

0- 25% et hanol in dichl oromnethane). '? e residue was dissolved in nethanol

(5 m) and hydrochloric acid (0.5m of a 4N solution in di oxane) was added.

After stirring at room ~s tenpergiure.for 14h, the solution was
concentrated under reduced presgure @M(}Nth diethyl ether to
yield the title conmpound as thenhyd e It (0.030g). M5 (APCI +ve)
: ( I"H, brs ) ) 8 .47 (2H, brt),

435137 (M+H)+ 1 H NVR ( DVB : 3

7.76 (1 H d), 7. 67 ( dd),07. 61 zo ( 1 H d), 3.30-3.40 (2H, m,
3.13 (1 H t)) 2.98 (ZH, 2.80-2.90 (2H, m, 2.15 ( 1 H d), I .95 (3H,
m, 1.50-1.85 (15H) m. ’Va e 57 31 J Ul ?uD3 WO 001 61569

PCT/ SE00/ 00663 103
2-Chl oro-5-(piperidin-4-ylsulfonyl)-N(tricyclo[3.3.1.13 7]dec-1-yl nett~yl)
- benzam de, hydrochloride salt H HCl m Chl oroperoxybenzoic acid (0.30g) was
added t0aa Dib¢biemetyD2-EHbRER-(3-thcyclo[3.3.1.1> Jdec-1-ylethyl)-benzamide _
(piperidin-4-ylsulfinyl)-N(tricyclo[3.3.1.13"i]dec-1-yl met hyl)-benzam de
(0.30g) in dichsobutionef Rehlerq-3{rampmeyD-denzpie asid diQghimishlordmbghage 170ny) was

added, an I Ro ' i Lon. The filtrate was
conceht rét5 %&%Q(Felrvgrg ﬁ%@%’%ﬁ%&%@@%ﬂ@gﬁgoké%%’gal%fl@ﬁdﬁvas purified by
silica g@l52ahl).0TRd readtiap s Akdwedito oavh tdroBmaémpdrhraraindistirrél fohd@hianet hane) .
The resi due was di ssol ved. in net hanolql\élg m ) and hydrochloric acid ~o
(0.25m The wlatilesstnre femoned wrdgs YACUHB 1 resifie grichpider highvaqupig T8 r oom

t enper at : ibil1bRtheMase : iced pressure—
R R R R e T ST e
(APCl  +vatamastanesisylqminefiydrochdoride spINIORRSg Dividichlateinea®: (30m{) and H, brs), 8.57 (
1H t), . 850 H. . br AB T 15 1H d), 3.71 ( IH td),
3. 40 ‘22H)‘“SBB",°P’§.°%6‘“E‘2’|9L@é‘)'))*‘z?%of%*féﬁc“ﬁg}{“ ﬁ‘}‘?‘"T.‘éé"-a?*.‘é%%(’B‘H, m, 1.50-1.90
(14H) ) temiprratipd #1dS8reédfor 2h. The organics were washed with water (20ml) then saturated

2- Chl oro-5-(pi peridin-4-yl met hyl sul fanyl )-N-(tricyclo[3.3.1.13"]dec-1-yl net
hyl)  bendBsPHmmani etHpgre sqlutian prd the ozganig layer driggpyerpagnssiumsulfite 04 S NH N

then filtered. The filtrate was concentrated under reduced pressure to a solid. The crude

material was recrystallised from dichloromethane/hexane to afford the subtitle compound

1s  as a white solid (1.3 g).

b) 4-[[4-Chloro-3-[[(2-tricyclo[3.3.1.13’7]dec-l-ylethyl)amino]carbonyl]-
phenyl]methyl]-1-piperazinecarboxylic acid, 1,1-dimethylethyl ester
A mixture 5-(bromomethyl)-2-chloro-N-(2-tricyclo[3.3.1.1% " Jdec-1-ylethyl)-

20 benzamide (Example 18a, 0.35g), 1-tertbutyloxycarbonylpiperazine (0.213g), potassium
carbonate (0.20g) and potassium iodide (10 mg) in acetone (5 ml) was heated at 60°C for
2h. The acetone was removed under vacuum, the residue taken into dichlorometane and
the solid removed by filtration. The crude material was purified on a silica gel eluting with
dichloromethane/ethanol (0-10% gradient) to afford the subtitle compound as a white foam

s (0.383g).



.HCI O C PCT/ SE00100663 a) 2-Chloro-S-(4-[{1, 1-di met hyl et hyi } oxycar lzqnmL]mm
pi peridi n-4-yl met hyl sui fanyl ) N-(tricyclo[3.3.1.13" i]dec-1-yl nethyl)-benzam
de Trifluoroacetic acid anhydride (2nl) was added to a sol ution of

2-chl or o- 5met hyl sul phinyl -N-(tricyclo(3.3.1.13" ~]dec- 1-yl net hyl ) - benzani de
(0.53g, BEyompkesp8a, WO 99/29661 ) in dichloronethane ( ActiSRbgoessdd heat ed
under reflux for 1.5h, cooled and -concentrated. The resultant residue was
di ssol ved in methanol (30m), allowed2to stand for 1 hour then
concentrated. The resultant residue was dissolved in acetone ( | Onl) and
pot assi um car bonate (0.60g) and 4-iodonet hyl - gi peri di ne-1-carboxylic acid

t ent - but [l dded. The reaction m xture was heated
under reﬁj&g‘%ﬁ?véﬁ?@%@]ﬂé dgﬁg{)%oncentrat ed. The resultant residue was

di ssol vedH NMR{CHC1320 &t6at(&H, heash3(2Habe6.0P ( H, b8/ 80vwe. 3H8B4msol ut i on, twice

ith sat ted sodi h t ti ith hri d
Gri 6d" ovAsOAaGEa: i ISt bt B THOCBFGhr & BBy TalsTRnb et aRed under
reduced p.ujg_q%gr(?{trg) give a residue which was purified by silica gei

e

chromat ography (eluting with 0 ~ s 2% et hanol in diehl oronethane), to yield
the subtitle conpound (0.46g). MS (APCI +ve) 433135 (MtH BOC)+ 1H NWR

CDC13) & 7..6L,{ 1H, 7 o8 7 (31H 109 (2H, brd),
XL ()2H§) d)%Qéﬁg%%'s((gﬁpeé?f‘ﬁﬁ%zﬂy('gﬁ!izf‘ﬁ‘y‘ﬂ%%"(gH,]d%c)p{'ty')f?bé : %60 (15H, 27)
2. (()?gbes( ide, kdrtalotide i) b)bf; nyl) =N (tricyclo[3.3. 1.13 ~] dec- 1

- -S-(pi I di n-4- u - i . 3.1.13" ~ -

ST inethyl ). eHBShisR T AR . Bt Ve e e myinisoi e

PCT/ SE00/ . B {0f s ! } 1e8. . to a

col ut i on SRRy fe A8 IO imedfhcinl Syt [ERRDR 185, O BaSuippred

pi periodi i detitdnob3mi), 4N HG@lNy Idjoxhiie (2imd) easodddedBart. tieBmixude stirted/fbrrbthhyi ) - benzam
de (0.235g) Exanple a) Jn nethanol onl) . After 24h.the reaction

T Xt Ur o FROR EBRCRHTE: ANEa9 M EH TS PRI SPORT JARLR BT Syt PO SRS (e s —
cOMpOUNd yufaRAdih e oGk d@ic 45RbAMIGME Whie RMAMRDAENRO- 46) 'S 8.76 (1H
brs), 8.48 (IH, brs)) 835 (1H) t), 7.40 (2H ABqg), 7.28 ( 1 H d), 3.24
(2H, d), 3.00 (2H, d), 2.92 (2H, d), 2.84 (2H, q)) 1.94 (5H, brs), |

. 75-1. 82, , , 1.52 (6H, s), 1.40 (2H) q). Exanple 59
2- Chl or o+ -Y"g’iﬁp{é“?’\m. n-ﬁlggdflﬁgﬁfa %sul fonyl)-N-(tricyclo[3.3.1.13 i]dec-1-ylm
et hyfi bAHNMR (ED; GG BRI B sdbey -Gl 1L, A 7.60 (TH., d)H*-8HQIH, i} B0 Bper oxybenzoi ¢
ach & (0. 190 )nes0 24808 0\ 3 AUH' b5 7 G H AU L2 (ot v

pi peri di R-sf-1dseithpl sul fanyl ) - N-(tricyclo[3.3.1.13" Jdec-i

yl met hyl ) “benzam de (0. 165g) Exanple 58a) in chloroform ( 10ml). After 5h
cal cium zo hydroxi de (120ng) was added and 30mn. |later the salts renoved
by filtrati onler#)'he reaction m xture was concentrated, then dissolved in

met hanol ) and hydrochloric acid (1.0nd of a 4N sol ution in di oxane)

addedn Af+/er2-Ehloke-5A8-pxtrolidimyldxyrDetricxai3 Bds1 T K- ledmedyDrienzomidander

reduced pressure yielded the title conpound (0.075q).
Rydrochloriad salt P ( 9) -

J:/\NH HCl

Prepared as described in Example 12b using 2-chloro-5-hydrox5'-N-
25 (tricyclo{3.3.1. 13'7]dec-1-ylmethyl)—bcnzamide (0.155 g, Example 12a), tributylphosphine



31 JU 2@ WD 001 61569 |1 06 PCTI 5E00/ 00663 M5 (APCI +ve) 465/67 (MrH)+, | HOU?
NVR (DVBO-d6) S 8.70 ( 1 H brs), 855 ( 1 H t), 8.48 ( 1 H brs), 3 g8t {b
1H dd)) 7.88 ( 1 H d), 7.82 ( 1 H d), 3.47 (2H, d), 3.2 1| (2H, d)) 2.97
(2H, d), 2.89 (2H) d), 2.10-2.25 (I H m, | .95 (5H, brs) 1.40-1.80 ( -
14H, m). %O e 60 PCT/SE00/00663

2- Chl or o- 5- ( pi per azi ne-1-carbonyl) - N-:gtri cycio[3.3.1.13"i]dec-1-ylnethyl)-b
enzam de, hydrochloride salt ~NH o NS I\ HCl v .HCl ~o0 a)
4-Chloro-N-(tricyclo[3.3.1.13 ~]dec-1-yl met hyl )-i sopht hal am c acid

n-Butyl lithium (3m, 2M hexanes) was added at -78C to a solution of

5- br ono- @3 Indly, g+MN-F-hydroxsc -pfrBolBlidecdrBoiflidacid] 1yl dimethyle)yt eani.degy 1. Og,

Exanpl e In tetrahydrof uran omt)... Af | Qri,n. the reaction mxture
was decaﬁﬁ@ip‘a?fﬂ “ﬂ?@b‘%‘ﬁ{)?zﬂr‘:@%"ﬂg 'ptﬁeé?(‘inﬁé&%ﬁ) aga}d%HBlYSTQM?MIPO anbi ent
tenper at 4o gildfet B8 idx?éhrtiﬂn?t @OC)Stebied 8sthptuhd 86la YAIbHEORGRNRHAL ed

hydrochl oric acid and extracted with ether. The organics were separated,

dri ed avesmponrfhwas teasted withaiNehydnethlome geidtin diosaheAdanl) petimethehob(embure to

give a resi ich was purified by .sil]j gel chromat ography (el uting
with iso? H&gﬁﬁswe EYPRAUNG 8%t %lo[l%ur%:s %%‘g ((i'bﬁsagr)' 1 %cOH), to yield the
subtitle conmpound as a solid (0.45g). xo M5 (APCI +ve) 348 / 350 (MtH)+ 1 H
NVR ( DVB Od62: 8 13.3 3 (1 H s)) 844 { 1 H t), 7.94 ( 1 H dd), 7.87 (

| H, d),11\4$.(6§ Frve) 38391 fMsED+ 2H, d), 1.95 (3H, s), 1.63 (6H q)) 1.53 (6H,
S) . 371 C%ﬂldﬁ) 1 / .

22 Chl or o-I—gl-\]%Jg%_(per azi)\r@'?gggr’ E@?y%qﬁhs(ﬁgﬁdg%iﬁﬁo&%p@?%%gﬁ331(): 1-yl met hyl)
benzam de9-hyt (4FG mh)0B.0d 2 5 aldit2. B h il (RH, swpi.8pyAHabsnd.70@3B ) [.Was added at

anbi ent e 0o a solution of
4- chl'%r oéﬁ-n%rﬁl%w@?&’[% 3.1.13" ~]dec-1 -yl nethyl)-isophthal amc acid (0. 15g,

Exanpl e 60a}, s piperazine-1l-carboxylic acid tert-butyl ester (0.16g) and
PyBr OP (0.40&) in N nethylpyrrolidinone ( 10nl). After 5h the reaction -—
m xt ur e KxamplePlted with ethyl acetate and washed twice with water, tw ce

w i bri e RerorP b BR M el inhllag e, °°

reduced lpydeechderide salte resi due was purified by silica gel

NH HCI
O

15

ZX

Prepared as described in Example 12b using 2-chloro-5-hydroxy-N-
(tricyclof3.3.1.1>"dec-1-ylmethyl)-benzamide (0.15 g, Example 12a), tributyiphosphine
20 (2 x 0.18 ml), 3-hydroxy-1-piperidinecarboxylic acid, 1,1-dimethylethyi ester (2 x 0.14 g),
1-[[(1-piperidinylcarbonyl)azo]carbonyl]-piperidine (2 x 0.18 g) and dry tetrahydrofuran
(6 ml) to give the t-butyloxycarbonyl (BOC)-protected compound as a colourless foam.
This compound was treated with 4N hydrochloric acid in dioxane (O.2§ ml) and methanol

(5 ml) to yield the title compound as a colourless foam (0.042 g).



i o chromat ography (eluting with ethanol (0-590) in dichloromethane)) then
redi ssolved in nmethanol ( 10ml) and treated with hydrochloric acid @4NjyL 2003
dioxane, 1 m). After 48h the reaction m xture was concentrated under
reduced pressure and recrystallised fromiso hexaxne/ propan-2-of to yield’
the titl avaowgdsdnd as a solid (0.10g). is M5 (APCl +ve) HAGSERBIsEIM-H) + 1 H
NVR (DMSO-d6) 8 9.18 ( I H, t), 842 ( 1 H t),7.59 ( 1 H d),7.47-7.52
(2H, m) 3.50 3.90 (4H, brs}, 3.05-3%95 (4H) brs), 2.94 (2H, d), 1.95 (3H,
s), 1.63 (6H, q), 1.52 (6H, s). The followi ng Exanpl es were nade in an

anal ogous manner. zo Exanple 61

2-Chloro-S-([I, 4] di azepane- 1-carbonyl )-N-(tricyclo[3.3.1.13"i]dec-1-yl nethy
| ) benzam de, hydrochloride salt 31 JUL 2003 WO 00161569 108 H/"'~N O NJ
H N Cl WS &KRCIRG)I468005 0M6H3 MS ( APCI +ve) 430 / 432 (M+H)+ 1H NWR

DVSO- d6 3 . 1 7.4 48 2H,
( M) 3. 78}{(%% (Jﬁgéw 2 %?s(%‘gkﬁ 18 §1¥ﬁ§) o ié(z?gﬂg) %329%1 57 g (2 00
(2H m 3.35.(9A, 161$H)383()2H ﬁl)BﬁEB(ﬁHH @)); 3.06 5HL(HHL. 16 04Ezmrmlﬁo@2

4-Chl oro-N-1-(pi peri tric IO}LI%3113| dec- 1-yl net hyl)

i soplt h&PBhstd; 9%&%96&11%?/%1«9&(? tH: 1%@( )(APCI +ve) 430 / 432 (M+H) +
1H NMR (DMBO-d6) S 8.66-8.76 (3H, m), 8.42 ( 1H) t), 7.89-7.93 (2H m,
7.60 ( 1H, d), 4.01-4.09 (1H m, 3.29 (2H d) 2.95-3.05 (4H, m), 1.95
(5H, br $xampletZt 1. 82 (14H, m). ~s Exanple 63 31 J 1! | 233 WD 00l 61569

109 trans-5-[(4-Aminocyclohexyl)oxy]-2-chloro-N-(tricyclo[3.3.1.13’7]dec-l-ylmethyl)-

o

benzamide

10

2T

Prepared as described in Example 12b using 2-chloro-5-hydroxy-N-
(tricyclo[3.3.1.13'7]dec-1-ylmethyl)-bcnzamide (0.15 g, Example 12a), tributylphosphine
s (3 x0.18 ml), cis-(4-hydroxycyclohexyl)-carbamic acid, 1,1-dimethylethyl ester (3 x -
0.15 g), 1-[[(1-piperidinylcarbonyl)azo]carbonyl]-piperidine (3 x 0.18 g) and dry
tetrahydrofuran (6 ml) to give the t-butyloxycarbonyl (BOC)-protected compound as a
colourless foam. This compound was treated with 4N hydrochloric acid in dioxane (0.5

ml) and methanol (3 ml) to yield the title compound as a colourless foam (0.080 g).

MS (APCl+ve) 417/419 M+H)+

'HNMR (CD3OD) 6 8.38 (1H, t); 7.34 (1H, d); 6.98 (1H, dd); 6.96 (1H, d); 4.30 (1H, m);
3.17 (1H, m); 3.04 (2H, d); 2.22 (2H, bm); 2.09 (2H, m); 1.98 (3H, bs)'; 1.77 (3H, d); 1.68
(3H, d); 1.62 (6H, s); 1.55 (4H, m)



PCT/ SE00/ 00663

2- Chl or o- 5- (‘hydr oxy- 4- pi peri dinyl met hyl ) - N-(tricyclo[3.3.1.13"i] dec-3} yUin#l03
hyl ) benzam de, hydrochloride salt CI "NH .HCI N\ O CH a)

2- Chl or o- 5- tl,I-dinmethyl ethyl}oxycarbonyl]

pi peri di HW}“"H roxymet hyl [N-(tricyclo[3.3.1.13 ] dec- RCT/SEIBPH663 )

-benzam de To a sol ution of 5

5-brono-2-chloro-N-(tricyclo[ 3. 3. 1. 1% i]dec-1-ylnmethyl)-benzamde ( I .5 g,
Exanpl e 23a) in anhydrous tetrahydrofuran (50 nml) under a nitrogen

at nosphere at ~o -78C was added dropwi se n-butyllithiumsolution (2.5Min
hexanes, 3.4 m ). The mxture was stirred for 1Omn. at-78C, then a

sol uti o%pi-%)r nyl - 1- pi peri di necarboxylic acid, 1,1-dinmethylethyl ester (
1.09 g, of Medicinal Chem stry) 1999, 42( 1}%_/, 2180-2190) in

anhy dr ougs-{+4.54 (B A ik duyalopéntFNoxyil2-cdsbero Niwidy l6[BB1. 52" |ddB ynRdlgfj-Oon i xture
was stirred at -78C for 30m n. then quenched with saturated aqueous

ammoni urheprAmide de a sol ution ( 100 ml). The product was extracted tw ce

W th et hyl acetate (2x 100 ml). The organic extracts were conbi ned) dried
over ‘anhydrous magnesi um sul fate, filtered,and concentrated under reduced
pressure. The residue was purified by c’)r‘,\_ aphy on silica gel eluting
with iso-hexane : ethyl acetate / (2: en 12) then purified further
by HPLC eluting with a gradient of 0-5 % et hanol in dichloronethane to give
the subtitle zo conmpound as a white (0.61 g). M5 (APCl +ve) 5 17
(MtH+ 1 H NWR (DMSO-d6) b 8. 28 1 ); 7.40 ( 1 H d); 7.3 3-7.27 (2H,
m; 5.33 ( 1 H d); 4.34 (1H, 3H, bs); 2.93 (2H) d); 2.61 (2H,
bs); 1.94 (3H, bs); t.63 (6H, q) (6H, d); a 1.37 (9H, s); 1.34-1.23
(ZH, m; 1.09 (2H, dt). 3 J © 2088 WD 00/ 61569 PCTI SE00/ 00663 110 b)
2- Chl or o- S- (hydr oxy- 4- pi per| | methyl)-N-(tricyclo[3.3.1.13 |]dec 1

yl net hyl ) - benzami de, hydroghlprfde salt A solution of 2-chloro-5-[4-{[( 1)
1- di net hyl et hyl

}oxycar bonyl | - pi peri di nyI ] hydr oxymethyl]-N-(tricyclo[3.3.1. 13 ~] dec- 1-yl nmet
hyl ) - benzam de (0. 10 g, npl e 63% s in methanol (3 m) was treated with
4N hydr ochl| &repered es @FSQ@ﬁedtlil Enampied2 warg2-chloropi-hydrggnMr 14h the sol vents
were re 3 ed wlth
L e e e e G T T

( APClio +W6)24 4l triddtM/-HO-hydroyciclopenyR-dableBE: aid, 18 - deZthy(cdﬂyl ¢dterbs) ; 8 29 (2H,
bt); ), ( 1 H t); 3.23
(2H, bs)(é 1§ gég'f (QII?‘P°&?1“Y§“‘£?8“3(‘)Z’E6’]) %J‘BS’“YEP‘%?{"‘(?AO%@ ‘g’i .36 (1H, m:

1. 53 ( 6Hetrdh)ydrofak Il iveSthe t-butyloxycarbonyl (BOC)-protected com oundasa

(t)-2- Chloa?lg S—(ﬁ}groz(%% plperlt(}j’lngl/lrretﬁ( )ptrlcyclg[33 13|]dec 1l-y
| met hyl )colptriessivate , Ty enneraynd wag treated with IhYCP'P eniceatidyy digxam®Sogous rout e

1010 el are TRl 48 ik %@46%%%% %T‘%?srw £ \WR (coson) b
8411:(1H)t)746(1H)d 7.41 7.39 (1 H s): 4.65 (0.5H,
{

¥ 50 Ag%cp‘tosf&oﬁm&%)w td); 3 66 (lH q); 3. 57 (0.5H) t): 3.44 -

( 0 5H)
HNMR(CD3OD) §7.36 (1H, d); 7.02-6.98 (2H, m); 4.94-4.90 (1H, m); 3.75-3.68
(1H, m); 3.04 (2H, s); 2.55 (1H, m); 2.24-2.17 (1H, m}); 2.09-2.03 (2H, m); 1.98-1.86
(5H, m); 1.76 (3H, d); 1.68 (3H, d); 1.62 (6H, d)

20
Example 23
(S,S)-2-Chloro-5-(2,5-diazabicyclo[2.2.1]hept-2-y1)-N -(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-benzamide, hydrochloride sait '



zs (0.5H, bd); 3.0b (2H, d); 2.86 (2H, qd); 2.10-1.87 (m 2H); 1.98 (3H,
bs); 1.77 (3H, d); 1.68 (3H, bd); 1.63 (6H, s), 1.60-1.50 (m 1H); 31 jyL 2003
1.50-1.36 (m 1H). 31 JUL 20?3 WD 00l 61569 PCTI SEOO 00663 Exanpl e 65

2- Brono- S- pi per azi n- 1-yl net hyl )
-N-(tri cYOIRPE%B. 1. 13' i ] dec- 1-yl et hyl ) - benzam de, hydrFS3PEHA08R3 salt Br
~NH . HC N ~ ~ NJ O a) 2-Brono-S-broggnet hyl

-N-(tricyclo[3.3.1.13"i]dec-1-yl nethyl)-benzam de To a sol ution of

2- br ono- 5- br ononet hyl - benzoic acid (6.1 g) in dichloronmethane ( 100 m) at
0C were added di nmethyl formam de (0.2 m H foll owed by oxalylchloride io (3
m). The reaction was stirred at roomt8kperdHElre for 0.5 hour and
concentrated under vacuum The acyl chlorjpde was redissolved in

di chl oronet hane ( 100 m) and and dii sgprepyl ethylamne (6 m) followed by
adamant anenet hyl am ne (3.5ml) added at @C. The mixture was stirred at 0C
for 1Omn.) then partitioned between digthyl ether and 1N aqueous

hydrochl ori c acid. The organic | dr i ed over magnesi um sul fate and

~s concentrated in vacuo. The cr% | was purified by
recrystallisation fromdichl oref

correspondi ng benzyl chloride
2-Bromo-5-(4-[{!,]-dimethyte oxycar bonyl ] - pi perazi n-1-yl ) met hyl - Nzo
(tricyclo[3.3.1.13"i]dec- 1 4UQETAYI ) - benzani de A ni xture of

2- brono- 5-brononet hyl -N-(tricyclo[3.3.1.13"i]dec-1-ylnetttyl) benzam de
(Exanmpl e 65a, 5.0g)) 1-tertbutyl oxycarbonyl pi perazine (2.3g), potassium
carbonate (3.2g), potassiumiodide (& 30g) and acetone (75ml) was refl uxed
in the darkS-Boomd-2ichlorpeN-(trixyddeld.3vlal "~ ddecclerimethditbenzapudaio) partiti oned

bet ween et hyl acgetate an er.,.zs t washed. wi.t i.ne. The organic

| ayer was gé('f’%ad"‘g%?é? Exg "q%\sf/?ah° ssa‘i"P'é‘P‘ref%H%fﬁ"“éTcj‘c‘ére't%%‘”ﬂ?@&' 001 61569 112—
PC f s SEQR3ARGE 3ty BicRIddnikiREe (I50MAY ditnetHydformgrhidk (0.g54),0n from et hyl

acet at e: i sohexane gave the subtitle conpound_as colourless solid (4.7g9). M5

(APCI  +didsepropylsthglapyine (fml)mnd pdapapiyimeshgaminsdsmbite give (henmibktle
-N-(tri 2 13" - yl) benzam de, hydrochl oride salt
2- Br Om)@%ﬁéo%k?a%wl}xre}&éé&%{éﬁu;@?*@?ﬁg oxycar bonyl ] - pi perazi n- 1-yl ) met hyl
-N(tricyclo[3.3.1.13i]dec-1-yl methyl)-benzam de (Exanpl e 65b, 0.40g) was
di ssol v j N = t Q 5ml), and 4N HCl in dioxane (3nml) added. The
m Xt ure%@ TVF)?%&I?@? (%é%ﬁ tenperature for 14h. The sol vent was renoved
undef, vacuum and the resulting solid was

b) (S,S)-Z-Chloro-S-(Z,S-diazabicyclo[2.2.l]hept-2-yl)-N-(tricyclo[3.3.1.13’7]dec-1-

yimethyl)-benzamide, hydrochloride salt

A mixture of 5-bromo-2-chloro-N-(tricyclo[3.3.1. 13'7]dcc-I-ylmethyl)-bcnzamide

(1.70 g, Example 23a), 2,5-diazabicyclo(2.2.1]heptane-2-carboxylic acid, 1,1-dimethylethyl -
1s  ester ( 1.06 g), cesium carbonate (2.20 g), (R)-(+)-2,2’-bis(diphenyiphosphino)-1,1’-

binaphthyl ((R)-(+)-BINAP, 0.20 g), and palladium (II) acetate (0.050 g) in dry toluene (10

ml) was heated at 100°C under nitrogen for 24h. The cooled reaction mixture was filtered,

washing the residue with ethyl acetate. The filtrate was washed with water and brine, dried

(MgS0Qy4) and evaporated under reduced pressure to give an orange oil.
20 The oil was purified by chromatography on silica gel, eluting with 0.5%

methanol/dichloromethane to yield the z-butyloxycarbonyl (BOC) protected compound as a

colourless foam. The foam was dissolved in methanol (20 ml) and 4N hydrochloric acid in



triturated with ether to afford the title conpound as a white powder
(0.23g). Ms (APCI +ve) MW44.7(MtH) + is |H NVR (DMSO-d6) S 9.53 (1H3 IsJuL 2003
br); 8.31 (1H, t); 7.72 (1H) d); 7.60 (1H m, 4.33 (1H m; 3.50-3.00 (4H,
m; 3.50-3.40 (1H) n); 2.94 (2H) d); 1.94 (3H, bs); 1.71-1.58 (6H, m; 1.54
(6H, bs) wggwgﬁ@mﬂ e 66 PCT/SE00/00663

2-Chl oro-5-[2-(1-piperazinyl)ethyl]-Bk(tricyclo[3.3.1.13""]dec-1-ylmethyl)-
benzam de, hydrochloride salt a)

2- Chl or 0- 5- (2- hydroxyethyl )-N-(tricycl o[ 3.3.1.13" '] dec- 1-yl net hyl ) - benzam d
e 3 ~ ~u~ 2co03 WO 001 61569 PCTI SE00100663 113 A sol ution of

5- br ono-d2exahé (. DmN-adtled. é&mlsol[uﬁo@wﬁs 4t8ed]ad emmil tegnipematue/bntd beaozeanwvae (3.0 g)

Exanpl e 23a) in _anhy tetrah drofuran 00 was cooled to -78C
inder & sl L g Rarch KECHER Hlagh s et HESHEGR M | n i 6t byl
et her, 4‘e$}dlﬂ1t)xtu¥@§i W 8EhgVher 4 hfford HheEridd ﬁnd"@san%tff-{vﬁ@éjsoﬂa - 78C for

| Om n. en a solution tért s butyllithium( 1.7Min pentane, 9.3 nl) was
added dr(ﬁﬁnge The m xture was stirred at 78C for a further 1 Qmn., then
ethyl ene oxide ( 1.0 m) was added. The resulting solution was stirred at

-78C%or 30min. then was warned to OC and stirred for another 6h. The
reacti ormsxxp@rweywe/mlenv(cﬂietjww th saturated aqueous ammoni um chl ori de

sol ution 70 m)_ and e iLth.eth tate 100 m ). The conbi ned
extracts @\}ﬁz &gg E%F{}Ers‘hr%z%éﬁﬁ&ﬁ%éﬁ( gg?éleS?'I%@r ed) and the
filtratego Cf% (1, a&b 4129 W1l SHIGCBIRLE S @r. JNIe2 b Bl . WA Purl 1 ed by
chromat ography over silica gel I ng W th di chloronet'hatie”™ et hanol

(98:2) t(aHgbs)el TIh@Hs ahtli70I(EH.obnpotitiH, a5 16 50dHemy Métamobpdak thakks. Bi®erg) i s MS
(APCI +v1? %3{5 (M+H) + 1H NVR (DM5 Ods) 8 8.27 ( 1 H t)) 7.36 ( 1 H d);
7.28%%7 m; 4.65 1 H t); 3.60 (2H, q); 2.92 (2H, d); 2.73 (2H,
t); 1.94 (3H bs); 1.63 (6H) q); 1.52 (6H, d). b)

2- Chl oro-5-(2-oxoethyl)-N-(tricyclo[3.3.1.13 1] dec-1-yl met hyl) - benzam' de xa
To a solExample24 2-chl or o- 5- { 2- hydr oxyet hyl ) - %(trlcyclo[B 3.1.13 '] dec-

I -yl met Z 3l _( 1Y i chl or onet hane
(20 M)I’Bv(vg)sﬂog‘ggz(g%e I\}fli??zrﬂ!nggﬁgmgﬁlgﬁ?%}ihen]tﬁgp{ggg&ﬁyﬁand the m xture
was sti riseagarpide)inadrodhbonpdersattur e forl h. Sodium thiosulfate (3.43 g) was

di ssol ved i n aqueous sodi um bi carbonate solution (28 m) and added to the
react’ on mixture. Diethyl ether (50 m) ywas then added and the m Xxture zs
was stirred for 1Omn.. The |ayers wer N arHCLi oned and the organic |ayer
was washed with water then brine. The |organic extracts were then dried over
anhydr ous magnesium sul fate, filtered oncentrated under reduced
pressure to afford the subtitle conpound as a white solid (1.06 g). ~a M5
(APCl +ve) 346 (MtH)+ 31 J U L 2003 01 61569 114 PCT1SE00/ 00663 ~ H
NVR (DM5 O-db) 8 9.69 ( 1 H s); & 32 H t); 7.45 ( 1 H d); 7.30-7.24
(2H m; 3.84

0o @]

Prepared as described in Example 23 above from 5-bromo-2-chloro-N-
(tricyclof3.3.1.1>" Jdec-1-ylmethyl)-benzamide (0.30 g, Example 23a), 3-methyl-1-
piperazinecarboxylic acid, 1,1-dimethylethyl ester (0.20 g), cesium carbonate (0.36 g), (R)-

20 (+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl ((R)-(+)-BINAP, 0.036 g), palladium (II)
acetate (0.009 g) and dry toluene (10 ml) to yield the t-butyloxyc;arbonyl (BOC)-protected
compound. This compound was treated with 4N hydrochloric acid in dioxane (0.5 ml) and

methanol (5 ml) to yield the title compound as a solid (0.025 g).



(2H, s); 2.92 (2H, d); 1.94 (3H, bs); 1.63 16H q); 1.52 (6H d). c)

2-Chl oro-S-[2-(1-piperazinyl)ethyl]-N-(tricyclo[3.3.1.13""']dec-1-yl et byl 363
benzam de hydrochl oride salt To a solution of 2-chloro-5-(2-o0xoethyl)-N
(tricyclo[3.3.1.13 "]dec-t-yl nethyl)benzam de (0.101 g) Exanple 66b) in
anhydr ousv 0@6189c hl or oet hane (5 ml) was added |- pi per aziPEESEIH6Y| | c aci d,

1) 1-dinmethylethyl ester (0.108 g) t2§” sodi um tri acet oxybor ohydri de (0.086
g). The reaction m xture was stirred 14h at roomto tenperature. \Water

( 10 M) and dichloronmethane ( 10 mM) were added and the | ayers were
partitioned. The organic extract was dried over anhydrous nagnesi um

sul f at e, MSi(Ape[.ad)mmmqmﬂmmt ed under reduced pressure. The residue was

Phen by kMo dRraHy S S0 el 3 ssmg; iﬂhﬂ*ﬂ&g%%eﬂtﬂzﬁﬁ«'w55@3?&?2“?@ nane
white p Q@@&)%ﬁ 3¢ 9.h§? 6t f#?)sra%t@ﬁng;lde% @)osi3 Al apsol uthon of

hydr ochl acid In ane \R/as stirred
for 14h avombﬂ),tle&méﬂas)ur.eo (3$bld§/ents were then renoved under reduced
pressure and the product obtained was triturated with diethyl ether to
afford the title conpound as a white powder (0.047 g). zo MB (APCI tve) 416
(M+I—|)+ttg‘%eQ§:D30D) b 8.42 ( 1H t); 7.46 ( 1 H d); 7.41-7.38 (2H m;
3.63-3.49 nm; 3.48-3.45 (2H m; 3.19-3. 14542H) ; 306(2H s); 1.99
( 3H, bs) (+/-i 27@“9'&-5 (%rpyrrszh@sylemmo)dy (tricyclpldshbl e 1dgc-1-yimethyl)-

- Chl 5- 2 clo f
2 2. 1]0[12% uLfmq(e) lé’?%gfl?%ﬁ? %I’I c;c/)cl 0[3.3.1.1'"""]dec-1 ybnet hyl)-benzam de,

hydrochl ori de salt ~ ~u~ 2003 WD 00l 61569 PCTI SEOOI 00663 115 N ~N H O
Cl Prepared according to t he net hod des ed in Exanple 66¢c from
2-chl oro-5-(2oxoethyl)-N (tricycl o(3. SQNH ].Hec- 1-yl nmet hyl ) - benzam de
(0.094 g, Exanple 66b)) 2,5 diazabicystfo[Z.2.1 ] heptane-2-carboxylic acid,
1, 1-di met hyl et hyl ester (0.108 g), ium s triacetoxyborohydride (0.081 g)
and 1, 2-di chl oroethane (2 m). k-up) the residue was purified by
HPLC eluting with a gradient of p\ anol in dichloronethane. The white
powder obtai ned was dissolved [in thnol (2 mM) and a solution of
hydrochl oric acid in di oxane 44N) olnilLi was added. The mi xture was stirred
for 14h at roomtenperature. vents were then renoved under reduced
pressure and the product obtRr2d was ~o triturated with diethyl ether to
afforid the title conpound as a V\/m te powder (0.067 g). Ms (APClI +ve) 428
(MtH) + 1H NWVR (CD30D) 8 7.49-7.40 (3H, m; 4.64 (2H, d); 3.92 (2H, d);
3.77-3.48 (4H) m; 3.18 (2H, t); 3.08 (2H) s); 2.61 ( 1 H bd); 2.28 ( 1 H,
bd); 2.00 (3epaosdas described @Exampple 2B abave fsort Sthrordy-2-chloaerdl-e 68
5-12-(4- ip& I l.0 1.13" '] dec-1-vyi
e iyt gﬁqlrﬁf%ﬁﬂl Bdaglgﬁipéﬁl Wbrlzactice 00,86 2 Bafrold 2345 30%ming
pyrrolidinecarboxylic acid, 1,1-dimethylethyl ester (0.18 g), cesium carbonate (0.36 g),

s (R)-BINAP (0.036 g), anhydrous toluene (3 ml) and palladium (II) acetate (0.009 g); the

mixture was heated for 14h in a pressure vessel flushed with nitrogen. Additional (R)-
BINAP (0.036 g) and palladium (II) acetate (0.009 g) were added and heating continued for
a further 24h. The cooled reaction mixture was poured into water and extracted with ethyl
acetate three times. The organic fractions were combined and washed with water then

20  brine, and dried (MgSQy4). Evaporation under reduced pressure gave an oil which was
purified by normal phase HPLC (0-5% methanol/dichloromethane) to yieid the t-
butyloxycarbonyl (BOC)- protected compound as a colourless foam. The foam was
dissolved in methanol (5 ml) and 4N hydrochloric acid in dioxane (0.5 ml) added. The

solution was stirred at room temperature under a nitrogen atmosphere until the reaction was



31 J UL Z003 WO 00/61S69 116 PCTI SEO0/ 00663 Prepared according to the

met hod described in Exanple 66¢ from 31 JuL 2003
2-chl oro-5-(2oxoethyl)-N-(tricyclo[3.3.1.13" '] dec-1-yl net hyl)-benzam de
(0.094 g, Example 66b), 4 piperidinyl-carbamc acid) 1, 1-dinethylethyl

est er (0.‘1@@0/%7}?6,9 sodi um tri acet oxybor ohydnde s (0. 081 gfCXi§o0/00663

1, 2-dichloroethane (2 nml). After workyup, the residue was purified by HPLC
eluting with a gradient of 0-5% ethanol in dichloronethane. The white

powder obtai ned was di ssolved in nmethanol (2 m) and a sol ution of
hydrochloric acid in dioxane (4N, 1 m) was added. The m xture was stirred

f or 14h camptetroamjtdgap by BECWYe . Ev@porauen follpwedby wiguratienwive dicthpeiter aedluced

d th duct obt ai ned it d with diethyl ether io t
P ford tghiel NEEBLAS B e mehR gt P silis b RS oM o™ \E (hpct  tve) 430°
(MrH) + ~H NVR (CD30D) 8 8.43 (1H, t); 7.49-7.38 (3H, m; 3.78 (2H) bd);

3.64-3.42 (2H, n); 3.41-3.35 (2H, n); 3.23-3.14 (3H, n); 3.08 (2H, s);
2. 33-2. 2dS(APCT +1e) 388/ MI-BL2H, m); is 2.00 (3H) bs); 1.75 (6H, q): 1.64

(6H) d).!1 ©D) §8.20 (1H, bt); 7.12 (1H, d); 6.63-6.60 (2H, m); 4.76- :
o) o-Igi-ifgl- 3eper iyt adi noy et T2 0 PR 61593 {1 4™ | dec- 1-yi me
thyl) benaabbeleH, diyhyas-0B It me 3281(1 H20); D94REHpsT 281-A200rKimg to t he

(i oyel o it s FHEERA Sob o KR DoLAlH. 8 158855, Beampl e 660,
3-am no- | - pi peridi necarboxylic acid, 1,1-dinethylethyl ester (0.109 g),

sodi um 31 JUL ?u03 WO 001 61569 117 PCTI SEOQ0/ 00663 tri acet oxybor ohydri de
(0.081 ¢Bxamnple 26 2-di chl oroethane (2 nl). After work-up, the residue was

G oty i Rra s k22RO BB Bl Bl et ot (2 m)

and a salenkamideof hydrochloric acid in dioxane (4N, 1 m) was added. The

m xture was stirred for 14h at roomtenperature. s Solvents were then -
removed under reduced pressure and the product obtained was triturated with
diethyl ether to afford the title comQoune, as a white powder (0.065 g). M5
(APCI +ve) 430 (M+H)+ I H NVR (CD30 b[7.49-7.46 (1H, m; 7.42-7.38 (2H,
m; 3.76 (1H, bd); 3.64-3.54 la ( 1 m; 3.44-3.34 (3H, m; 3.19-2.98
(4H, m; 3.08 (2H, s); 2.34 ( 1 H b 2.18-2.12 (1H, m; 2.00 (3H, bs);
1.89-1.78 (2H, m; 1.74 (6H, q); 1. 6H, d). Exanple 70

5-[2-(3-Ami no- 1-pi peridinyl)ethyl]- |l oro-N-(tricyclo[3.3.1. 13 ']dec-1-yl
met hyl) |Is benzam de, hydrochlori It NNHz OC Prepared according to

t he met hod described in Exanplke c f&om 2-chl oro-5-(2zo oxoethyl)-N
(tricyclo[3.3.1.13 "]dec-1- ( hyl ) - benzam de (0.094 g, Exanple 66b)) 3

pi peri di nyl -carbam ¢ acid, }Vo net hyl et hyl ester (0. 109 g), sodium
triacet oxyborohydride (0.081 ¢g)J and 1, 2-dichloroethane (2 m). After

wor k-up, the residue was purified by HPLC eluting with a gradient of 0-S%
et hanol in dichloronethane then by HPLC eluting with a gradient of 0-2%

et hanol i n Mdrefatedras desttiaddn EXfreple/aB abovediotes-bmime2-nitddrovids di ssol ved in zs

V\n,g;hgggle _'czyfﬁtg.l?.rllm]gecgP-lyff'tgeitk%%-t%fnzpﬁﬁgé RHH go, rI:J:xgmgl(éiZQa)i, Sl-pgpiegéx%a? (4N, 1 m )~

carbamic acid, 1,1-dimethylethyl ester (0.12 g), cesium carbonate (0.24 g), (R)-(+)-2,2’-
bis(diphenylphosphino)-1,1’-binaphthyl ((R)-(+)-BINAP, 0.024 g), palladium (II) acetate
(0.006 g) and dry toluene (3 ml) to yield the t-butoxycarbonyl (BOC)-protected compound.

The t-butoxycarbonyl (BOC)-protected compound was dissolved in methanol (5 ml) and
20 hydrochloric acid (0.5 ml of a 4N solution in dioxane). After stirring at room temperature

for 24h the mixture was evaporated and the residue partitioned between ethyl acetate and

saturated sodium bicarbonate. The layers were separated and the aqueous phase acidified

with 2M hydrochloric acid and extracted with ethyl acetate. The organic phase was dried



~ 1 JUL 2Q03 WO 001 61569 118 PCT/ SE00100663 m xture was stirred for 14h at
roomtenperature. Solvents were then renoved under reduced pressure Zangdyit 163
product obtained was triturated with diethyl ether to afford the title
conpound as a white powder (0.032 g). s M5 (APCI +ve) 430 (MtH) + ~H NWR
(CD3~D) 8vVQouerse 46 (1H, m); 7.42-7.39 (2H, m; 3 80- 3. BT/EENN0066 ; 3. 46
(2H, t); 3.19 (2H, t); 3.08 (2H) s); §09 3 04 1H m; 2.14 ( 1 H bt);
2.00 (3H, bs); 1.74 (6H, q); 1.77-1.€8 (2H m; L 64 (6H d). ~o Exanple 71
2-Chl oro-5-[2-(3-pyrrolidinylamno)ethyl]-N-(tricyclo[3.3.1.13""]dec-1-ylne
t hyl) benzam de, dihydrochloride salt "NH- /~-NHN~/ OC 13 Prepared
accor di ngvdr maghsiumesubfa afd stenichamrated dpdanpheces Geesfurom gvecdgum.o- 5- ( 2-

oxoethyl)-N (tricyclo 13' 71 dec enzam de (0.094 g,

Exanpl e éb‘%ca“%“ @?;?SWHL"P%W%}W WS&J%&%\%H?;&%/M‘E 4a199bm°éarf I# met hyl et hyl ester
(0.101 g eiEhl/h @s@mmméd@letﬁg &ﬁaoua)i 288 Sk |'or oet hane (2
m). Aftgrrcm\?\o%r#ﬁ-up (% he residue 20 was plurlc fied by HPLC(gDS%E)Eg wth a
gradi ent of 0-5% ethanol in dichloronethane. The pal e orange powder

obt ai ned SS thanol (2 mM) and a solution of hydrochloric
acid n %@ﬁ%& iﬁﬁ{ﬁ%{)&d < added. The mixture was stirred for 14h at
roomte HINNIRr(ED3(5D) &Eﬂﬁml\l\ﬁﬂ)ﬂ o(herhl nem\%qm,mje‘j 59 ad)aaxi3gsgsisure and the

product obtai ned 31 | 569 119 PCTI SEOQ 00663 was
triturat €dhwi Hod (& FR/’I2 9e1f:h%7 (ltl'b “Bf?é@ -4 PREE Y 8 RpinP8k9% pal e orange

povvder ( P (CD30D) 8 7.46-7.39
(3H, Qﬂ—p;@ ?hf% NE él‘f‘@%ﬂ%h%ﬂ({i{lﬁwgﬂ ey gl'ljl ?IE,W5R7 (2H, m; 3.43-3.32
(4H, ; 3.13 (2H, bt); 3.06 (2H, s); 2.62-2. 5l (I1H m; 2.38-2.29 (1H, m;
1.98 (3H aé #‘73(6H) q); 1.63 (6H, s}. Exanple 72 io

5-[ 2- ‘P(BE}‘ plg 17nopyrroI|d| nyl ] et hyl ] - 2-chl or o- N—(trlcyclo[3 3.1.13" "] dec-1
- yI met hy /. ZRosRE-883-pipédidanitminosN-@atyclo[3.3.1.1> |dec-1-ylmethyl)-

benzamide
L
HN

ZT

15 Prepared as described in Example 23 above from 5-bromo-2-chloro-N-
(tricyclo[3.3.1.13,7]dec-1-ylmethyl)-benzamide (0.30 g, Example 23a), 3-amino-1-
piperidinecarboxylic acid, 1,1-dimethylethyl ester (0.19 g), cesium carbonate (0.36 g), (R)-
(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl ((R)-(+)-BINAP, 0.036 g), palladium (II)
acetate (0.008 g) and dry toluene (3 ml) to yield the t-butyloxycarbonyl (BOC)-protected

20 compound. This compound was treated with methanol (5 ml) and hydrochloric acid (0.5

ml of a 4 M solution in dioxane) followed by an acid/base work-up. Purification by



~\ NOC is Prepared according to the nethod described in Exanple %Gﬁ M?[m
2-chl or o-5- (2oxoethyl)-N (tricyclo[3.3.1.1"~~] dec-1-yl met hyl ) - benza é
(0.094 g, Example 66b), (3R)-pytrolidinyl-carbam c acid, 1 1 di et hyl et hyI
ester (0.101 % sodium triacetoxyborohydride (0.081 g)

1, 2- di chI‘?S'PB‘Eégl ®ne (2 m). After work- up) the residue \N£§T/}§E?"(°f’?6éd by HPLC
eI uting wwth a gradi ent of O- 5%etha9 | in dichloronethane. The zo white
powder obtai ned was di ssolved in nmethanol (2 m) and a sol ution of

hydrochl oric acid in dioxane (4N, 1 m) was added. The m xture was stirred
for 14h at roomtenperature. Solvents were then renoved under reduced

pr essur ectaordatbgrephyrandilich gelbtlaiimgdithvis 0% metharat addivhiotondtahdiyduedisher to
afford the titl ound as a e 0. 060 . 2zs M5 (APCI +ve) 416
( MFH) + ar@fﬂ%?ﬁf?@‘%ﬁ{@ BOTRATS ?i%%ﬁwﬁéﬁgom%m ~H NMVR (CD30D) 8
7.49-7.41 (3H, m; 4.86 (I H bs); 4.05-3.80 (2H, n); 3.58 (4H, bs); 3.17
(2H) t); 3.08 (ZH) s); 2.66 ( 1 H bs); 2.28 ( 1 H) bs); 2.00 (3H, s); 1.74
(6H, q);MS.(8RClHie) 462/404EMen e 73

] doct 1 Vi NER (TGRS S TEL O lesie Bt BALEAE! b pltig mlds Nl e ed

accor di ngo3-9.0b ey ey, had- 2cm¢m Jam s:m Exalrmlng @6&21‘04(1'1111 m); 1.97
2- chl or o- 5- ( 2oxoet hélﬁ; (tri C$/C| o[ 3. ] dec- 1-yl et hyl ) - benzam de

(0.094 o3HEhQinpBE1881)H. "35) Ay 4 %@nb?%@?ﬂ% d?)elr%pzi ﬁ%élaﬁ mxylic acid,

1, 1-di met hyl et hyl ester (0.117 g), sodiumtriacetoxyborohydride (0.081 g)
and 1, 2-dichloroethane (2 m). After work-up, the residue was purified by
HPLC el uExamplei28h a gradi ent of 0-5 % ethanol in dichloronethane then is

(058 P roansbvimidpdae s A BbifteReimec ot n ) “and o

sol ut i onyjgfethdbepgiimiel C acid in di oxane (4N, 1 m) was added. The m xture
was sti rred for 14h at roomtenperature. Solvents were then removed under—
reduced pressure and the product obtained was triturated with diethyl ether
to afford the title conmpound as a whitg powder (0.016 g). 20 M5 (APCl +ve)
446 (MtH)+ ~ H NMR (CD30D) S 8.43 ( t); 7 .48-7.40 (3H, m; 4.14 ( 1

H bd); 3.93 ( 1 H bd); 3 .81 3.76 (P m; 3.74-3.58 (SH, m; 3.57-3.45

(2H, m; 3.28-3.19 (1 H m; 3.17-3.41X 1 H nm; 3.07 (2H, s); 1.99 (3H,

bs); 1.73 (6H, q); 1.64 (6H s). 31NJUL 2003 WO 001 61569 121

ZT

Prepared as described in Example 23 above from 5-bromo-2-chloro-N-

(tricyclo[3.3.1.13'7]dec-l-ylmethyl)-benzamide (0.15 g, Example 23a), hexahydro-

1s  pyrrolo[3,4-c]pyrrole-2(1H)-carboxylic acid, 1,1-dimethylethyl ester (0.17 g), cesium
carbonate (0.33 g), (R)-(+)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl ((R)-(+)-BINAP,
0.018 g), palladium (II) acetate (0.004 g) and dry toluene (2 ml) to yield the t-
butyloxycarbonyl (BOC)-protected compound. This compound was treated with methanol
(S ml) and hydrochloric acid (0.5 mi of a 4 M solution in dioxane) followed by an acid/base

20  work-up. Trituration of the residue with dichloromethane afforded the title compound as a
solid (0.020 g).



PCT/ SEO0/ 00663 Exanple 74

2- Chl or 0- 5- (hexahydr o- 1H 1, 4- di azepi n- 1-ylI )- N-(2-tricyclo[3.3.L13" '] ddcii-H03
| et hyl) benzanmi de, hydrochloride salt HN NN p C a)

4-[4-Chl or o- B-If (2 tricyclo[3.3.1.13" "] dec-1-yl et hyl)am no] car bonyl ] phenyl ]
hexahydr oWPI0/6166% _ di azepi ne- 1- car boxylic acid, 1, 1-di metBGFiSEM$63ester A

sol ution of 4- {3 car boxy- 4- chl orophe3¥l ) hexahydro- 1H 1, 4-di azepine-1 ~o
carboxylic acid, |, 1-dinethylethyl er (0.075 g, Exanple 5b) and I, 1
carbonyl diim dazol e (0.034 g) in dinet hyI formanude (3 m) was stirred at
room tenperature of 2.5h. Tricyclo(3.3.1.13"i]decane- 1-ethanam ne,

hydr ochl plrsl(@cwc§4(4ﬁ41(3(lﬁ+g)+ and N N-d| i sopropyl ethylamne (0.037 m) were
t hen addgd and stirri ngélcon nued The reaction m xture was poured

into wat &f NMRI @@k &47 (FH-1): 8t293ﬂH’a@e? Q?é”f KEE &- X (W sd); 333G R ahy |

:aﬁgghg %%%ﬁr\dﬁ@g%%ﬂ g{ggl) wnag%spﬁen dfl éémg\r)y&{@gg]ﬁés m% atlg%and

concent r as®BH)aygars2reHud)ed pressure. Purification by chromatography on
silica gel eluting wwth 20% ethyl acetate in iso-hexane gave the subtitle
conmpotind as a yellow oil (0.053 g). zo M5 (APCI +ve) 460/462 (M Bu)' b)
2- Chl orogém(@géghydro 1H 1, 4-di azepin-1-yl)-N(2-tricyclo[3.3.1.1"""]dec-1ly
| et hyl ) -benzam de, hydrochl ori de salt 31 JUL42G3 WO 00/ 61S69
PCT| SEOON¢I2aashyl 252(4-p|per1dmyloxy)phenyl]- trlcyclo[3 3.1.17" ]decane-1-acetamide,
4- (4- Chl ricycl o[ 3.3.1.13" "] dec-1-yl et hyl ) am no] car bonyl | phenyl ]
hexahydr&@?ﬁ?"f‘g&&iﬁ ;tzepl ne- 1-carboxylic acid, 1,1-dinethylethyl ester
(0. 053g, Exanple 74a) was d| ssolved in nmethanol (5 m) and hydrochloric
acid (0.5 mM froma 4N solution in dioxane) was added. After stirring at
roomtenperature for 14h) the m xture was [evafjdr#@d to'/a original vol une
under reduced pressure. D ethyl ether wa radual | y added to the sol ution
and the resulting precipitate was coll &ted by filtration, washed with _—
di ethyl ether and dried in vacuo to afflord the title conpound as a cream
solid (0.017 g). M5 (APClI +ve) 6/ 418 T HA )+ ~0 1H NWVR (DVBO-d6) 8 9. 07
(2H) bs); 8.18 ( 1 H t); 7.22 6.80 ( 1 H dd); 6.71 (1H, d);
3.70 (2H, m; 3.S0 (2H, t); 3.¢S- m; 3.07 (2H) m; 2.09-2.06 (2H)
m; 1.93 (3H, bs); 1.68 (3H, . 161 (I3H, d); 1.51 (6H, s); 1.34-1.28 (2H,
m. Exanple 75 is
(+/-)-5-(3-Am no-1-pyrrolidi 2-chloro-N-(2-tricyclo[3.3.1.13 "] dec-1-yl
et hyl) benzam de, hydrochl salt NHZ NN~/ p C Prepared as descri bed
in exangle 74 above using (+/-)-2-chloro-5-[3-[[( 1,1
di netthyl et hoxy) car bonyl ] am no] - 1- pytrol i di nyl ] -benzoic acid (0.090 g), 1,1
zo car bonyl 1214 1- et hanam ne,
hydr ochl ori g’e saﬁ? les%nﬁé& 19‘t~,°mﬁb}e 12P|uglggg\§%?lﬁr&yé§ﬁ%gsﬁ §46 m) and
di net hyl Fisyeeldiddel dqqfﬂf)ﬂ 1 W@U%%Lﬁaﬁma etlReWORP/29660), 4N hydr ochl ori ¢
?8' 82 |5 4 ggnbuéﬁ)rﬁgsp%gle§0 gjl }nl)al?q[(T%E[Q%B%lylcgr%onyl?azé]gargonyh]dpqt:cr}x ine (6 lS? g)C onpound
4-hydroxy-1-piperidinecarboxylic acid, 1,1-dimethylethyl ester (0.52 g) and dry

15 tetrahydrofuran (10 mi) to give the t-butyloxycarbonyl (BOC) protected compound as a
colourless solid. This compound was treated with 4N hydrochloric acid in dioxane (0.5

ml) and methanol (5 ml) to yield the title compound as a colourless solid (0.13 g).

MS (APCI+ve) 383 (M-HCl)+

20 'HNMR (CD;0D) 8 7.19 (1H, d); 7.12 (1H, d); 6.83 (1H, dd); 4.71-4.66 (1H, m); 3.46-
3.40 (2H, m); 3.28-3.22 (2H, m); 2.25 (3H, s); 2.21 (1H, 5); 2.21-2.14 (2H, m); 2.11-2.04
(5H, m); 1.84-1.73 (12H, m).



31 J UL 2003 WO 001 61569 123 M5 (APCI +ve) 402/404 (MHC)+ PCTIS

E00/ 00663 tH NVR (DVMSO-d6) 8 8.24 (3H, bs); 8.18 (1H) t); 7.24 (1H) 3d) Jul 2003
6.60 (1H, dd); 6.49 ( 1 H d); 3.93 ( 1 H m,; 3.54-3.37 (2H, m; 3.31-3.17
(4H, m; 2.37-2.28 ( 1 H mM; 2.07 s (1H, n; 1.93 (3H, bs); 1.68 (3H d);
1.61 (3HVO#Y/61589 51 (6H, s); 1.34-1.28 (2H, m. Exanpl e PKG/SE00/00663

2- Chl or o- 5- (4- pi peridi nyl carbonyl)-N-(tricyclo[3.3.1.13" "]dec-1-ylnethyl)-b
enzam de, hydrochloride salt ~o CI #8H .HCI N\ O O a)
4-14-Chloro-3-[[(tricyclo[3.3.1.13 "]dec-1-yl met hyl)am no] carbonyl ]

benzoyl ] - 1pi peri di necarboxylic acid, |,|-dinmethylethyl ester ~s To di nethyl
sul phoxide (0.155 m) in anhydrous dichloronethane ( 11 m) at -78C was
added oxalyl chloride (0.086 m) and the m xture was stirred for 5mn. at

- 78C.  AEgshplé on of

4-[[ 4-chl oro 3- tricyclaq c-1-yghnet hyl ) am no] car bonyl ] phenyl
]hydrox9‘rf§‘l°h‘§‘r‘} gié H‘Eﬁlig?gé%%i]yp‘i“éjdﬁg 117 Jdega W%@W ester (0.47
g, Exa % o&ﬂndi tanhydrous di chl oronet hane (3 m ) was added dropw se and
the m xture was |rredfor zo | 5mn. at -78C. Triethylamne (0.633 n) was
t hens added and the solution was warned to roomtenperature. After 45mn. at
roomtenperature, the reaction nuxture s poured onto water and the | ayers
wer e separated. The organi c extract S dr"i"@d-l'tﬁier anhydr ous nagnesi um
sulfate, filtered and concentrated u r Yeduced pressure. The residue was
purified by HPLC eluting a gradientY of 0-5% ethanol in dichloronethane to
give the is subtitle conpound as a jphite foam (0.31 g). 31 J UL 2003 WO
00/ 61569 124 M5 (APCI +ve) 1 ‘ PCT/ SE00/ 00663 1 H NVR (DMS O d6) 8
8.46 ( 1 H t); 8.06-8.01 ( .95-7.92 (1 H m; 7.70-7.b5 ( 1 H,
m; 3.97 (2H, bd); 3.72-3.61 (NI HYm; 2.97 (2H) t); 2.92 (2H, bs); 1.96
(3H, bs); 1.77 (2H, d); (S'H) ; 1.S5 (6H, s); 1.41 (9H) s); 1.48-1.33
(2H, mM. s b) -
2- Chl or o- 5- (4- pi peri di ny, onyl)-N-(tricyclo[3.3.1.13 '] dec-1-yl net hyl)
benzam de, hydrochlorid t A solution of
4-[4-chloro-3-[[(tricyclo[3.3.1.13" "]dec-I-yl net hyl)am no] carbonyl ]
benzoyl ] - 1- pi peri di necarboxylic acid, 1,1-dinethylethyl ester (0.07 Q)
Exanpl e 766%?&&&(1@&%@@@'5&% mmbmgw @adHiskoV-fiyardkibipsgiy.ochl oric acid

solution in ter 14h the solvent's were trenoved under

r educedtrisy@aidi el adé‘cﬂ?el'la%?éqf@é%@%ﬁsg Expmple28e W QPYEIHPLt hyl ether to give
the tit knebu&?%splﬂme (@29 %ﬂ%-[ (?-p?&mﬁglcggogﬁgzg}}carbonyl]-plpendme (0.30 g),

1o  4-hydroxy-1-piperidinecarboxylic acid, 1,1-dimethylethyl ester (0.24 g) and dry

tetrahydrofuran (10 ml) to give the t-butyloxycarbonyl (BOC) protected compound as a
colourless solid. This compound was treated with 4N hydrochloric acid in dioxane (1 ml)

and methanol (20 ml) to yield the title compound as a colourless solid (0.08 g).

s MS (APCl+ve) 375/377 (M-HCD+
1H NMR (CD3;0D) & 7.55 (1H, d); 7.41 (1H, d); 6.88 (1H, dd); 4.76-4.70 (1H, m);
3.48-3.39 (2H, m); 3.30-3.22 (2H, m); 2.25 (2H, s); 2.22-2.16 (2H, m); 2.14-2.03 (2H, m);
1.84-1.72 (12H, m).

20 Example 31
2-Chioro-5-[(4-piperidinylamino)methyl]-N-(tricyclo[3.3.1.1>"" |dec-1-ylmethyl)-

benzamide, dihydrochloride salt



M5 (APCI +ve) 415 (MFHHC )+ ~s |H NVR (DMSO-ds) S 8.90 (1H, bs); 8.64 (1H,
bs); 8.46 (1H) t); 8.03 (1H, d); 7.95 ( 1 H s); 7.69 ( 1 H d); 3.811 gu117003
H t); 3.24-3. | 8 (2H) m; 3.09-2.99 (2H m; 2.96 (2H, d); 2.01 (2H) dd);
1.95 (3H, s); 1.79 (2H, t); 1.64 (6H, q); 1.45 (6H s). Exanple 77 SO

2- Chl or o-Wwoldisisedr oxy- 1- (4- pi peridinyi)ethyl]-N(tricyclefrSemndesd ' '] dec- 1-
yl met hyl ) benzam de, hydrochloride salt CI ~NH .HCI N\ O CH a)
4-[1-[4-Chloro-3-[[(tricycio[3.3.1. 18 '] dec-1-yl met hyl ) am no] car bonyl ]
phenyl]-1zs hydroxyethyl]-1- plperldlnecarboxyllc acid, 1, 1- di net hyl et hyl
ester 31 J UL 2003 WO 001 61569 125 PCTI SE00100663 To et hyl

magnesi unbrom de (3M solution in diethyl ether) 0.22S m) in anhydrous
diethyl ether (7 m) under a nitrogen atnosphere was added slowy
4-[4-chloro-3[[(tricyclo[3.3. gk dec- 1-yl net hyl }am no] car bonyl ]
benzoyl ] - 1- pi peri di necar box¥ i 1HL-dinethylethyl ester (0.23 g,

Exanpl e 76a) in anhydrous e ' r\t . The reaction m xture was
nperat ur e, then pourled onto crushed ice. A

stirred for 14h at roomt

sol ution of | O% aqueous gIdt asd um hydr ogen 'was added keeping the
pH of the solution >4. }' ayers were separated, and the aqueous |ayer was
extracted with ethyl aget 3Tl (4x25 m). The organic extracts were conbi ned,
dri ed over anhydrous nmagnesium sulfate) filtered and concentrated under

reduced pressure The resi due was dissolved in ~o nethanol (3 m) and

hydr ochl |on i d stirred fvr 14h at
room ten‘ﬁ éf‘tajﬁl r°'é§ %Yﬂoﬁﬁ%%%éédlﬂﬁ%‘@ﬁ PREAMLE bressure and the
product A QelddorOof msmecbmolw@dcycm[ms ahiPdidesmtynaetylf-Berdamide [8.2850y ! ani ne

(0.066 M) was added foll owed by di-ten-butyl-dicarbonate (0.055 g) and the
react i onExample33e) inashydroysiteterhydrpfurard 50 mi} wissepied &rﬂér%ﬂmeéa NYREYr was

added_angeblifelaX S0 AFSEARI PN i BEa0F GRR! €1 b waligalans o od

over anh us ‘maghesi um su concentrate un er reduced=-
pr essur e2mihh &hé fuhitakd vapatirrguiat -78°€dohlOniR] tBered sdlitivg tent-bitylitlguradi.avt of 0- 5%

et hanol in dichloronetha en, by_1ZPHPLC el u th a gradi ent of

O a0y of inentang, KO0 GUL LA ArRY St LTEE B yet stees 1R Ed aghaers ne

;;Jbt ny el&ﬂﬂmamm%yﬁomce (193D GAs fed) TheRslYngd ARfon W48 Mirfedt: (M-H BOC) +
2- Chl or o-'Bi’Q iorﬁpmtro.wexlchedlwph paivfatgd aguepus Nym}miwthqriéywl@tﬁ@ (30QmB' ' ] dec- 1yl

Ze E Ihyl) ?ﬁl °5§%ng-t%e‘t' %( \;l%cq “grxﬁj%coi'?dfqu%?decs er% {%&Pfﬁ{%dmuf car bonyl ]

phenyl ]- ﬂmmeﬁﬁ@sumtmﬂlt]erea zmdpmr fildareecoacehaatyd umieafeldd:;ed Iprdssuié wagivethet hyl

ester (0.0 e met hanol (3 m) was added 4N hydrochloric
aci d sol ﬂleB?]CCI"ﬁ‘WHF mh?izﬁg) After 14h the solvents were renoved under
reducgd pressure and the residue was triturated with diethyl ether to give
the title conmpound as a white powder 3a (0.038 Q). 31 J UL 2003 WO
00161569M3CNPSERPD30B6E+H»6 M5 (APCI +ve) 431 (MrHHCLl)+ |H NMVR (DVBO-db) 8

8 78 | HI g 5 I H,
a. 10 T NMRIVEE-4H Fuoghist i B b ras Iy i Wﬂfi)dgi"f%H Yoy -

1 84- 1. 7RI df, M5 (HI)I,s)IL@3(6H6HB) )33 (BEG8).(6H, s); 1.42 (3H) s); 1.S83-1.31

(3H, m. Example 78 2-Chl oro-5-[2-(1-piperazinyl)

et hoxy)-N-(tricyclo[3.3.1.13 "]dec-1-yl nethyl)benzam de, hydrochl oride salt

fA 2% b) 4-[4-Chloro-3-[(tricyclo[3.3.1.1"" ]dec-1-ylmethyl)amino]carbonyl]

phenyljmethyljamino]-1-piperidinecarboxylic acid, 1,1-dimethylethyl ester
2-Chloro-5-formyl-N-(tricyelo [3.3.1.1%7] dec-1-ylmethyl)-benzamide (0.270 g,
Example 31a) and 3-amino-1-pyrrolidinecarboxylic acid, 1,1-dimethylethyl ester (0.325 g,
Joumnal of Medicinal Chemistry, 1998, 41(22), 4273-4278) were dissolved in 1,2-
2s  dichloroethane (30 ml), under a nitrogen atmosphere. Sodium triaceto'xyborohydride

(0.24 g) was added and the mixture was stirred for 14h at room temperature. Water and



10 Prepared as described in Exanple 12b using 2-chl oro-5-hydroxy-N
(tricyclo[3.3.1.13" "] dec-I-nethyl)-benzam de (Exanple 12a) and 31 JuL1m
4- (2- hydroxyet hyl ) - 1pi perazi necarboxylic acid, |,I|-dinmethylethyl ester. Is
MS (APCI _+ve) 432 (MrH)+ IH NVR (CD30D) b 8. 40 ( 1H, tl)' 7.41(§4|H) dy; 7.
1 4-7. 06 YOOI 4. 45 (2H t): 3.76-3.58 (10H, m); 3. 07ECF/SFE0R6] ). | o8
(3H) s); 1.77 (3H, d); 1.69 (3H) d); 1.62 (6H, s). 31 JI''L ?20~~ WO

001 61569 PCTI SE00I 00663 127 Exanpl e 789 2- Chl or o- 5- [ 2- ( 4- pi peri di nyl)

et hoxy)-N-(tricycto[3.3.i.13 "]dec-1-yl nethyl)benzam de, hydrochl oride salt
icl s Prepared as described in Exanple 12b using

2-chl or g-5- - Nt I ' ~=~ -1-pet hyl ) - benzam de (Exanpl e

12a) an%caf) %ggh%érlg%{?e {!l{:ﬁye}%d ﬁ%)%lﬁgerr% %‘% %ﬁ%@%@lﬁ%o g"‘)& ex%,ai@ &Firet hyl et hyl

!5 Bk etk SRS i 1 )
. ,,Ors); o., L), .[. . ) ; . A, ; .

(1H, d) ?‘h%f.eaéw(‘zﬁpuﬂ)ﬁ?dé!E‘?LF%W)‘Y“@ Eeﬂglefﬁﬂf Od)O?% of eghanpbip ) 1.94 (3H,

?%H 1'S?&icélg}ggx_e%%lt?egxaiy%ﬁg&naﬁééfhsph&g%ﬁﬂg%g%k e@ﬁltir(g%ith mlyl abetae - (sg’-H’ d); 1.53

2- Ciqls or insx'inq @:1) ﬁ}epiep-e'i ézq;ttam;/:l atlxappl (98:2) to give the subtitle compound as a

ethoxy)-qk {ri{y H§53 3.1.13" '] dec-1-yl net hyl ) benzam de, hydrochl oride salt

Cha  coloprless QI 0198 &% o 001 61569 128 Prepared as described i n Exanpl e 12b

?fipg 2[chgogoi~igygi8xy-T PCJLSF$OL00663'd ( Ex le | 2a) d
ricyclof[3.3.1. ec- 1- met hyl ) - benzam de anpl e a) an

4- ( 2- hy MSOOPET syl 6 IMi-Bet i di necar boxylic acid, |,l-dinmethylethyl ester. s

M5 (APCI +ve) 447 (MrH)+ ' H NVR (CD30D) b 8. 39 ( 1 H, brt); 7.3 8-7.33 (

1 H m; 7.06-6.98 (2H, n); 4.22-4.16 (2H, m; 3.88-3. 82 (2H, n); 3.80-3.71
1, 1); BCHBBreSTM-piperidinylardindBaadhdlNcdUtrych(3.31. 99 |di@H)yimethyd- 08- | . 86

(4H, n); 1.78 (3H, d@] 1,69 (3H d); 1.62 (6H) s). ~o Exanple 81

2- Chl orb‘-"?—a{'@"f%ﬁﬂf Joxide salty | ) et hoxy] et h30%<y] -N-(tricyclo[3.3.1.13 '] dec—

-yl met hyl) Bepuatesif 4-[[[M<LhRehBq[(irit9cls@| L. 1.1 Idec-1-yimethyl)amino]carbonyl]
phenyllmethyl]amino]-1-piperidinecarboxylic acid, 1,1-dimethylethyl ester (0.158 g,

Example 31b) methanol (3 ml) and 4N hydrochloric acid solution in dioxane (2 ml).
15 Solvents were removed under reduced pressure and the residue was triturated with ethyl

acetate, iso-hexane and diethyl ether to give the title compound as a white solid (0.126 g).

MS (APCI +ve) 416 (M+H-2HCl)+
lH NMR (CD;0D) & 8.47 (1H, t); 7.62-7.56 (3H, m), 4.33 (2H, s); 3.58-3.55 (3H, m); 3.12
20 (2H, t); 3.07 (2H, d); 2.44 (2H, d); 2.03-1.92 (5H, m); 1.73 (6H, q); 1.63 (6H, d).

Example 32
5-{[4-(Aminomethyl)cyclohexyllamino]methyl]-2-chloro-N-(tricyclo{3.3.1.1>" Jdec-1-
yimethyl)-benzamide, dihydrochloride sait

Cl
n%@¢*
N"'l
Q/NH;_’ 2HC!

0]



.HCl Prepared as descrl bed in Exanpl e 12b using 2-chl oro-5-hydroxy-N
(tricyclo[3.3.1.13" ']dec-1-nethyl)-benzani de (0.20g) Exanple 12a) add JUL2003
4-12- (2 hydroxyet hoxy) et hyl]-1-pi perazi ne carboxylic acid; |,

| -di met hyl et hyl ester (0.26g). M5 (APCl +ve) 476 (MrH)+ 'H NWR (CD30D) S
7.7( 1 HWQ61569, 04-7.01 (2H, n); 4.25-4.18 (2H, n); 3.B/KELEH0663); zO
3.91-3.87 (2H, m; 3.80-3.43 ( 10H, m; 3.06 (2H, s); 1.99 (3H, s); 1.75
(3H) d); 1.67 (3H, d); 1.62 (6H, s).76 3 ~ ~u~ ~ooo WD 00l 61569

PCT/ SEO0/ 00663 129 Exanpl e 82

2-Chl oro-5-[(5, 6-di hydro-1(4197-pyrimdinyl)methyl]-N-(tricyclo[3.3.1.13" "]
dec-1 ylnethyl)-benzamde n NON N O C s Prepared according to the nethod
described in Exanple 8 from 5- brormnet hyl - 2chl oro- N

(tricycl g 3. 4l8hiok i By ere Egﬁm and 1,4,5,6
tetrahder))o- [g4y€£|[ m@ |°n%gcm rl%s tve P%O-g?ﬁﬂngﬁ? &/H ob%ﬂﬂ)NNR (CbC13) 8

7.84 ( 1ph¢ny§)qeth7,l]emu(o]c1ycl¢hem)llmahm-cer@nulc aciyl; ,Jz-dnﬁet(xymﬂm esttid) : 6.51 ( |

RN NN 1 ROHETWE NI MO W
83 i Ss 2- Ritrivyélo $3.8 [14 [I&cmyylmwatﬁwia)md& (030-g| ERargle Bakiyny ! ] met hyl ] - N-

(trlcyclo33 1.13" '] dec-1-yl methyl)-benzam de, hydrochl oride salt 31 J
U L 2003 Fﬂi%gyllwhﬁhwmeP@debérdayethylethyl ester (0.207 g,

Z- Chl or ogRy ‘ﬂ/é‘?Fg‘Eéps&ﬁ mwh@elralgga{i% lol 3B W&’ Fﬁ'ﬁfcﬂfogoch (jléxml dec-1-yl met

hyl ) benzanude epare accor descri l e 8¢ from
5- br ononEhdrgsid@chdsqudfibé $x ¢hrmy1ubgr(aﬂn@mﬂ:r §113¢d getidlatidg withrethyiabgeatbeigam de

Exanpl e, 8 ri dino APCl +ve) 456/ 45

( Chlm(;ro a%e[an‘ﬁflf“%fﬁ?ﬁféﬁ t%?%lélglr\ﬁfé%”?ﬁhﬁé?t?t ﬁ?‘T‘]"?fE‘ﬁH‘%/Fme(r{eP cycl o[ 3.3
1 13, ]gegnfl(,- | met hyl) - benzami de, hydrochloride salt io To a sol ution of
2 chl or o- [(4 oxo- 1-piperidinyl)nethyl]-N(tricyclo[3.3.1.13" '] dec

MS (APCI +ve) 544 (M+H)+

b)  5-[[[4-(Aminomethyl)cyclohexyljamino]methyl]-2-chloro-N-
15 (tricyclo[3.3.1.13’7]dec-1 -ylmethyl)-benzamide, dihydrochloride salt
Prepared from [[4-[[[4-chloro-3-[[(tricyclo[3.3.1.1> Jdec-1-
ylmethyl)amino]carbonyl] phenyl]methyl]lamino]cyclohexylmethyl]-carbamic acid, 1,1-
dimethylethyl ester (0.26 g, Example 32a) methanol (5 ml) and 4N hydrochloric acid
solution in dioxane (2 ml). Solvents were removed under reduced pressure and the residue

20  was triturated with diethyl ether to give the title compound as a white powder (0.191 g).

MS (APCI +ve) 444 M+H-2HCl)+

'y NMR (CD30D) § 7.60-7.58 (3H, m), 4.29 (2H, s); 3.28-3.12 (1H, m); 3.09 (2H, s);

2.84 (2H, d); 2.31 (2H, bd); 2.00 (5H, bs); 1.75 (6H, q); 1.65 (6H, d); 1.71-1.65 (1H, m);
25 1.63-1.44 2H, m); 1.31-1.12 (2H, m).

Example 33
5-[[(4-Aminocyclohexyl)amino]methyl]-2-chloro-N-(tricyclo[3.3.1.13’7]dec-1-
yimethyl)-benzamide, dihydrochloride salt

30



1-yl met hyl ) - benzam de (0.150g, Exanple 83a) in nethanol (3nl ) at room
tenperature were added et hanol am ne (0.11ml) and sodi um cyanobor ohyd§ i del 2003
(0.068g). The pH was adjusted to 6 by adding a 4N sol uti on of hydrogen

chl ori de ane and the reaction stirred for 48h. Th actlon was
acidifi eawmﬂ'lﬁggéoncent rated hydrochl ori c acid until gas %g‘/sg 82 on
ceased. The precipitate was renoved 9 | tration and the f||trate
concentrated under vacuum The residie was partitioned between et hyl
acetate and water. The aqueous | ayer was basified with 5% aqueous sodi um
hydr oxi de and extracted wt Idi chl oronet hane. The organics were washed with
brine and dried over nagnesi The crude material was purified on
silica gel (5 % 7N amoni afj n RQS % di chl oronet hane) to w afford a
white foam which was dis V &t hanol and treated with a 4N
solution of hydrogen chlgridegin dioxane gi ve the title conmpound (0.135
g). M5 (APCI +ve) 460/ 1Vl +H) + 1H NVR (-CD30B), BHSL 47 ( 1 H t); 7.67 (
1H d; 7.64 ( 1 H d .60 ( 1 H d); 4.39 (2H, s); xs 3.81 (2H t);
3.62 (2H, bd); 3.52 ( ~1); 3.23-3.10 (4H) m; 3.09 (2H, d); 2.39 (2H,
d; 2.07 (2H, q); 1.99 (s) 3H); 1.77 (3H, d); 1.70 (3H, d); 1.64 (6H d).
31 J UL 2003 WO 00/61509 131 Exagl e 84 PCT/ SEO0/ 00663

2- Chl g 7 d I th
1N (1 oy d b el gL £ R AN IO o BREL G o )
2- Chl or mx&hfl]amha}c(jelahwumaol[nﬁnﬁ]aomdt 13- @xmﬂtthyl-ebte(-t ricyclo[3.3.1.13 '] dec

- lyhnet hyl) enza m de,. To dj neth ul f.oxi.d ded sodi um hydri de
(0. 033g) 6on BDRTd GFGOFing 1o, %ﬁ\"?‘éﬂ% ?'lfir’ %"%ﬂnﬁérﬁlﬁg s gms?%FP)éld for
Smin. atN{(iicgcls BRI AT Wee | aldehylsbbnsiaimite (OBOtgrEm?ﬁﬂ]yBsd;Ifoxonl um i odi de
(0.178g) in d| met hyl sul f oxi de_ (2nl) was added. After >, s 30m n.

2- chl ord4f'sm{“(%¥‘85‘(tt9x10'ﬁ?fbé‘?‘1°dicﬂyi)‘ eHpY Pt gster (B34 Poursal pf @ganicdec- | - yI met
hyl) benzam; §dg2 o Nas added —
and the reac{i&bn st?ggs %ﬂ%gﬁfﬁ%&%ﬁéﬁ%ﬂbﬂlﬁﬁéﬁg@gﬁoIgé |ng guenched
W t h i cedividdrecth4n2Qbilml). The rasidae mpwv&fmde»ytchanﬂamgriﬂhyeeertsimsegel\hlduhg et hyl

acetate) the conbined ani c washed ine and dried over
magnéyi u‘ﬁﬂﬂéﬂpﬁéfeém“ Tﬁ%?‘E’? g&l: h)a‘S QYI e P‘P‘Hé@ﬁr Drfo givethesupjitle 7o
el uti ng Mnodusd 3% cofaftabn @Q4§)‘ford the subtitle conpound as a white foam
(0. 259) . (APCI +ve) 429/431 (MtH + iH NWR (CDC13) b 7.68 ( 1 H, 5s);

7.40-7.30 (2H, m: 6.27 ( 1 H t): 3.54 (2H) s): 3.18 (2H) d): 2.70-2.50

6H, 0-1.75 (2H, 1.74 (3H, d); 1.66 (3H, d); i
o0 ?)GI—M%th? Cﬁi"eégwl@’é’ém(g’n) 2H) . (b) " ( ) ( Jits
2 ChI or o- 5- [[4 hydr oxy-4-[[ (1- met hyl et hyl ) am no] met hyl ] - 1pi peri di nyl ] met hyl

t 3,3, 1. 1 thyl ):b | ed tub
4 L b e BRI e £ okt 0P
(tr| CyC|ﬂh%th%l)%eﬁﬁiﬁih@%ﬁh}drbkﬂl&hhyéﬂt benzam de (Exarrpl e 84a, 0.15g) was

dissolved in a V\(% 61569 132
Prepared from [4-[[[4-chloro-3-[[{tricyclo[3.3.1.17" " Jdec-1-

yimethyl)amino]carbonyl]phenyl] methyl]amino]cyclohexyl]-carbamic acid, 1,1-
dimethylethyl ester (0.26 g, Example 33a), methanol (5 ml) and 4N hydrochloric acid
20 solution in dioxane (1 ml). Solvents were removed under reduced pressure and the residue

was triturated with diethyl ether to give the title compound as a white powder (0.190 g).

MS (APCI +ve) 430 M+H-2HCI)+

lH NMR (CD30D) § 7.61-7.59 (3H, m), 4.30 (2H, s); 3.28-3.11 (2H, m); 3.08 (2H, s);
25 2.40-2.32 (2H, m); 2.21-2.17 (2H, m); 2.00 (3H, s); 1.74 (6H, q); 1.64 (6H, d); 1.63-1.48

(4H, m).



PCT/ SE00/ 00663 m xture of ethanol (4ml) and di-isopropylamne ( 1 nm) and
heated at 65C for 14h. The vol atiles were renoved under vacuum and tShFJUL 2003
residue purified on silica gel (5% 7N amoni a i n nmet hanol / 95% o
di chl oronet hane) to afford the title conpound as a white solid (0.115g). s
M5 (APCI woe)esd8l 490 (MtH) + ~H NVR (CD 30D) S 7. 45-7. 3BctBEhoonge3 3. 55 (2H,
s); 3.06 (2H, s); 2.76 ( 1H, q); 2.70-2.S5 (2H, m; 2.54 (2H, s); 2.50-2.35
(2H, m; 1.99 (s, 3H); 1.77 (3H, d); 78.70 (3H, d); 1.63 ( 10H, bs); 1.07
(m ZH). io Exanple 85
2-Chloro-5-[(1,2,3,6-tetrahydro-3-pyridinyl)methyl]-N-(tricyclo[3.3.1.13"r]
dec-1 ybnethyl)- benzam de, hydrochloride salt ~s ~ To pyridine (6nml) at OC
was added portionwi se |ithiumalum nium hydride (0.24g). The m xture was

al | oned hga\/\glreghto roomtenperature and was stirred for 24h. Lithiumi odide
(0.2209) ana pyridine ( 1 m) were added and the reaction stlrred for a
further 3-[{1-AZabidycliof2i2Jogt-3-3iantinonmethy!]-2-chloro-N-(tricyclo[3.3.1.1 37 ]dec-1-

(tricyclo 3.1.13 7] dec-1-yl nmet hyl ) - benzam de (0.30g) Exanple 8b) in dry
pyri di ney’g"ﬂ‘ﬁ‘l’)')' a d to the solution at roomtenperature. After 2h) zo
the m¢xture was quenched at 0OC with a cold 15 % aqueous sol ution of acetic
acid, stirred for an hour and copgenitated under vacuum The residue was
taken in 1 N sodi um hydr oxi de, ext rgct ¢d vvlgh di chl oronet hane and t he
organic layers dried over magndej uw at . The crude material was
purified on silicagel (2 to 10% anmoni a i@ﬂ JUL 20U3 WO 00l 61569
133 PCTI SE00100663 net hanol ;i hl®r onmet hane) treated with a 4N

sol uti on of hydrogen chlori .r-a di oxane and méthanol to give the title
conpound (0.20g). M5 (APCl/fwey 399/401 (MrH)+ s ~H NVR (CD30D) b 8.42 ( 1
H,t)743(1Hdd} 7.32 1H dd); 7.30 (d; 1 H; 5.8 ( 1 H d);

g H)80 1 %SH 315|_1'|Epaa§1 a@éorgl%lé(to o) me%ho‘h%e?bn%?d(néxaﬂple@lb fl?impg §kélé“!-5 ‘fprmyll 99 (S)
2- Chl or ob- ((r&)'pip pildi nweﬁétﬂypwymbenmdpé{) 8. @Campll@fa}.dec 1-yl met hyl ) -

benzam d ceta )

2- Chl or o?’gz% yf)lot?ezr%aftﬁK}Tgﬁ%?ﬂf/?lf’yq\fﬁ?ﬂdE)?%l F &8 &, spdium + | qec- 1-yI met hyi ) benz
am dey agRtabebe@hjdrids (0. (D35J§)rdndi1[ﬁ%dxéﬁ|l3roeﬂ1).ne6ﬂl0 EhI)C ThR Sesafle s paitegonwi se
l'ithium al um ni um hydride_( é The nuxture was allowed to warmto room

t enper at BY SR ORARRYAVET %lhe b 0digvich oYl et oiPthexang (s Axfpllawes by r i di ne

(5T8) oyl i (94 Xt o/t gy il o1t on

(tricycl ofitB dRhibrab®thadne e methagdlr(@s: ﬁ)/thyn (9l zavw thetiflCormmouad Sta wifitegyin i n dry
pyri di ne\gé(ﬁr?% Zo added. After 1 hour) the m xture was quenched at -10
degrees ‘old water, then IN

MS (APCI +ve) 442 (M+H)+
'H NMR (CDCl3) 8§ 7.68 (1H, d); 7.39 (1H, d); 7.31 (1H, dd); 6.41 (1H, t); 3.75 (2H, s);
3.42-3.31 (2H, m); 3.25-3.09 (6H, m); 2.94 (1H, d); 2.38-2.23 (2H, m); 2.22-2.14 (1H, m);
2.01 (3H, s); 1.92-1.83 (2H, m); 1.69 (6H, q); 1.59 (6H, d).

20
Example 35
N-{4-(3-Aminopyrrolidin-1-yl)-2-methylphenyl]-2-(tricyclo{3.3.1.13,7]dec-1-
yl)acetamide, dihydrochloride sait



sodi um hydroxi de. The solution was stirred for | h then concentrated under
vacuum The residue was taken in water, extracted wi th di chl oronet hgnejyargn)
the organic | ayers dried over nagnesium sul fate. The crude material was
purified on silica gel' (ethylacetate : ihexane / 4 : 1) to afford the
subtitl ewmwmessad as a white foam (0. 355Q). 31 JUL 2POBsrM0&6 61569

PCTI 5E00/ 00663 134 b)

2- Chl oro-5-(3-pi peridinylnmethyl)-N(4gicyclo[3.3.1.13" ']dec-1-yl nethyl)
benzam de, acetate salt 2-Chloro-5-(3-pyridinylnethyl)-NItricyclo [3.3. |

. 13" '] dec- 1-yl nmet hyl } - benzam de s (0.10g, Exanple 86a) was dissolved in

nmet hanol and treated with a 4N sol uti on of drogen chloride in di oxane.

The hydrochl oride salt was isol ated and h@e_p@ﬁed i n ethanol over

pl atinium oxi de foll ow ng the I bed #n Exanple 51 to give the
title conpound as the acetate purification by reverse phase HPLC
(0.1 % aqueous anmoni um acet ile) (0.053g). ~o M5 (APClI +ve)

401/ 403 (M+H) + ~ H NVR (CD3
3.38-3.28 ( 1 H m,; 3.28-3
2.72-2.61 ( 1 H m; 2.65

7 1H d; 7.31 -7.25 (2H, m;
1 n);2|-3{3107(2H, s); 2.86 ( 1 H) dt);
d; 2.13-2,05 ( 1 H m; 2.01 (3H) s);
Z.94 (3H, s); 1.90-1.85 ( 1.85-1.60 (2H, m; 1.80 (3H, d); 1.71 is
(3H, d); 1.64 (6H, d); 1 H qd). Exanple 87

2- brono-5-[[4-[ (2-hydroxyet hyl )am no] - 1-pi peridinyl]nmethyl]-N(tricyclo[3.3
. 1. 13" ' Ja)ded1-3- M,eltmmhyitmpbmyl)amwdunﬂdalﬂ Sarbpmi catiditeeGbuakyhestdro t he
procedures cr| e

2br ono- 5- br %y"lnetkl{’]l( ﬁ*fgg“dﬁz ?ﬁ?fy‘fg?‘g]’ 3é'gcalrba3ﬂ‘ﬁﬁ°t’ﬂ§ﬁ”)b%ﬁ?gr ni de

( Exanpl 1@59);)ot£slmnrtamodaa aﬂahﬁﬁ&ﬁ(ﬁ@ﬂxlﬂﬁxde(1@%]%::39&@&%%3:&9161569 1 35
VB (APCI +ve) MW 505/ 506 Mr + PCT/ SEOO] 00663 ~ H NWVR (CDC13) b 7.53 ( 1
H d)s 7at§Q°(% undeppitrggen for 1;5@ l(_lghg npﬁtu{}dyas t@emoted,ldqqtedtwth Qhydacetpdt t): 3. 46

(2H S); hl Qr 0-1.95 (7H;
1 020 B ey i e el Rybiiorsc & o6 pup abetaibog e 1)

1. 50- 1. 3dmntcdbiateddPurificadomdfahdidsidue by silica gel chromatography (eluting with 20%

O s el vt e BT Rl LA g5y o1 0L 8- 3- 1. 13" | dec- 1.yl me

2-Chl oro-5-[(E)- (5 6 di hydr o- 3(4H) - pyri di nylldene)rrethyl] N(tricyclo[3.3.1.

13" '] decrHNXA met hyl ) - benzam

de
10 R (DM O d6) 6 8.03 - 8.00 (1H, d), 7.28 -7.21 (1H, br d), 6.51 - 6.47 (2H, m),
4.20-4.12 (1H, br m), 3.61 - 3.16 (4H, m), 2.56 (3H, s5), 2.20 - 2.08 (1H, m), 1.98 - 1.85

(1H, m), 1.39 (9H, s).

0o

b) [1-(4-Amino-3-methylphenyl)-pyrrolidin-3-yl}-carbamic acid tert-butyl ester

15 [1-(3-Methyl-4-nitrophenyl)-pyrrolidin-3-yl]-carbamic acid tert-butyl ester (1.744 g,
Example 35a), iron powder (1.52 g), ammonium chloride (1.45 g), ethanol (50 ml) and
water (50 ml) were refluxed together under nitrogen for 2h. The mixture was cooled and
the iron was filtered off. Water (200 ml) was added to the residue and the product
extracted into ethyl acetate (3 x 200 ml), dried (MgSQO4), and concentrated to give the

20 subtitle compound (1.56 g).

lH NMR (CDCl3) 6.65 (1H, br s), 6.38 (2H, br m), 4.80 (1H, m), 4.33 (2H, br m), 3.60 -
2.80 (SH, m), 2.31 - 2.17 (4H, m), 1.92 - 1.82 (1H, m), 1.45 (9H, brs).



2-Chloro-5-fornyl -N-(tricyclo[3.3.1.13 '] dec-1-yl nethyl)-benzam de (0.152
g, Exanple 31 a) and 2, 3,4, 5-tetrahydropyridine trinmer (Og. Synth. X 1 ?g?ma
Vol.56, 118-122, is 0.038 g) were dissolved in nmethanol (3 m) and Hea Id
at reflux for 4h. The m xture was evaporated under reduced pressure then
purified o okslses el uting a gradient of 0-5% ethanol in dicglysgseRRt hane to
give the subtitle conpound as a white foam (0.046 g). Ms (APClI +ve) 397
(MrH)+ ao ~H NWVR (CD30D) 8 7.98 ( 1 Bp s); 7.51 (3H) s); 6.83 ( 1 H, s);
3.66-3.b2 (2H, m; 3.07 (2H, s); 2.78-2.73 (2H, n); 1.99 (3H, bs); 1.73
(6H, q); 1.77-1.69 (2H, m; 1.64 (6H, s). b)

2-Chloro-5-[ (E)-3-pl peridinyisdenenethyl ]-N-(tricyclo[3.3.1.13""']dec-1-yine
t hyl ) ben®and 64'(2'33'9@9&3-3?1.-{0éd'%fdﬁb?@ﬁmﬁ?r@%m@%kpﬂxeﬁ@o&um

bor ohydr | de 009, b ol (0.5 M) was added to a solution of

2-chl or o’-’lg'-cfl{b%?l?‘i %,"ggeélk El}}gjr?%g%n

(4H) - pyri di B 4 sdenie) wehduydahtahl-I(iracerjocdct] @.48g)lin Udhidrot@ethdns! (M8 ¥t ) - benzani de
(0.046 g, FExanple 88a,) .in nmethanol éo 1.5 mM). The reaction m xture was
stirred ?&Wﬁﬁdmweﬁﬁlfméﬂ@rlé“lb lgped Byxrlv chlopded % mir har e.

Concent r b &dn vaB¥EEWREIND Yath t¥obh tb@p&ampd Qnd‘@’ﬁﬁccﬁﬂgg_@mﬁﬂgﬂeg\%g{meﬁt ure was

evapor at ed under reduced pressure. An aqueous solution odi um hydr oxi de
(2M 2 nivpreviensovad deder vecunmizad itdfeyresidiee drisdiudder biighl vaowamnl Blhe resiterw4s 10 nl ) and

di chl et .10 m). T Lt d d,th |
s et ¢ et i giehere Rrkiene (0mh58 afesib R sORhor GUTRF R or gant o ext r act o
ver e conpiet@ighend)ipyoRdif3-APRkyshinat Scid BRSOl 108! Bxanipid 39§ and ~o

concentrated under reduced pressure to give the title conmpound as a white

powder ( dicijoremgthane [0mBmed trishyjamige (Q. at 024y RpsrepatioB 9@y aiowedsg (1H) d);

7.29-7.2 , ' SV 32D e O] . 2.96 (2H,
t): 23559?'%&,5 ’%‘{“} ‘°§'§’8g‘%'('§w %’?f‘;‘ roh o2 1?‘%5%’1"%%"; w%‘gafhéfs‘%‘&'??ﬁﬁaaeﬁfg 1.64 (6H,
s). Phar hpitahbgi ecill (20val), yisndri@e (20anh) asd the owguds layec Brigisoveemagesinanz oy | _
adenosine friph hat ATP) are Zo kno t o, be agoni s of the P2X~
recept or 5“1‘[6T°f[€°é‘tqﬁ%§°%t ﬁ@g B%%Po%“%‘r“?’a%? 8@9‘? PR pﬁ%é‘é’ﬁa&ﬁ‘é%?%me (Dr ug
Devel oprigieriitans puktied(by kiR 1 cBrdntakogriiphl 26iting RIS 6A 4R dnyl inwhen t he
receptor is activated using bbATP in the presence of ethidiumbromde (a

f 1 uor escdighloprathengeyielddpe supttieeompaupd@ HE)-f | uor escence of intracel lul ar
DNA- bound et hi di um broni de is observed. The increase in fluorescence can be

used as a neasure of P2X~ receptor a activation and therefore to quantify
t he ef f eMS (APCh+ex) MWuitd (Mi-HDhe P2X~ receptor. In this manner, each of the

the Pox- TABES iSOl ER BRue, 0% S A58 T ab o 1 GRHB: harhhi v

microtit (3, i) 65- 4.le1 By 34Ded ng(JH, Inhyed.ovi 07 260 o) 2.19131 8§ t2.@0! uti on
conprising 30 200 (8~t of a suspension of THP-1 cells (2.5 x 106 cells/m)
cont ai ni ﬂg{,mwerm Qi(3Ham); 3703 161 (12Baw): W39 §¥.61.569 137 PCT/ SE00/ 00663
brom de, 2S p,| of a high potassium buffer solution containing 10 SM bbATP)
and p,l of the high potassium buffer solution contai nggg 3 x 10 SMtest
conpoundd) ThE-[$(BAaivepyrmdider-bgl)vid-methylplieayi]2dtricyklefd.3.2407 Jdec-tibat ed at 37-C

for one hour, The plate s, then read in a Perkin-El nmer fluorescent plate
reader, éﬁ%‘i“f"ﬁlsﬁﬂﬁggﬁ"*m""éﬂ‘gsi on 595 nm slit s widths: Ex 15 nm Em 20
nm For the pUEURESERYAS[3SNTPAdezanyl)debiERifc-3RRHylpIRagNipPiolatanl st) and

pyridoxal 5-phosphate (a P2X7 receptor antagonist) were used separately in

t he test YHsathamiaagidgert-butghesten £.2GadixampleaSchivasalissolyepin@pgshdnoly(frral) was

cal cul at A 0 L hi. S f | 1.n e _pegatjve |logarithm
of th% cgﬁ%@%&r‘: a ﬁg?‘]&%ﬁi %@s@%c%&%%ﬂ ll?\%lgié%sg‘??baﬁgageﬁ%é "'[n%é at)bATP agoni st
acti vi ty réwyn Efiyeratafectbr bfh, thl enictoregpeasrestaparited © 2 aigimad solimeandd denonstr at ed

antagoni st _acti vit having a pl Cs igyre > 4.50,
g reduced pressurg/.) Diethyl ctgcr wag gradEalIy a%ﬁed to the soisution and the resulting

precipitate collected by filtration, washed with dicthyl ether and dried in vacuo to afford the
title compound as a solid (0.15 g)

kv



31 J UL ?003 WO 00161569 1. A conpound of general fornmula RRL (n s
wherein mrepresents |, 2 or 3; each Rl independently represents a Iydggo#Hn
or hal ogen atom A represents C(ONH or NHC(O;; Ar represents a group X~ Ra
R3 R3/ X~Ra or \ Rz R2 ~0 i s PCTI SEO0/ 00663 X represents a bond, an oxygen
atom or WVIRIPICO, (CHZ) 1-6, CH=, (CH2)1-60, QCHZ) ~-sPCUSENR)E3 60~
Q(CH2) 2-30(CH2)i-s~ CR (OH), (CH2)1-3~(CH2)1-3, (CH2)1-30(CH2)2-30~ NRS,
(CH2) t - 6NR5~ NRS(CH2) t - 6~ (~2) 1- 3NR58ICH2) i - 3. Q( CHZ) a- 6NR~,
Q(CHzZ) z- 3BNR5( CH2) 1- 3. (CH2)i - sNRS( CH2) z- 30, NRS(CH2) a- 60,

NRS( CHZ) 2-3002)t-3, CONRS, NRSCO S(On, S(OnCH2, CH2S(O n, SO?NRS or
NR5S02 ;Mg(A?Cp_We;.:;?%_;_H)z_p R represents a hydrogen atomor a Cl-C6 al kyl
group; gne of R2 an represents a hal ogen, cyano, vitro) am no)

hydr oxyl H NMRADMBO 163 &1 %22 @H. §% 82 (2H.bC: TO7 al R¢ (1) ©aBl 6.95 substi t ut ed

by at |east one C3- cycloal kyl . (i) - cl oal kyl iii) C1-C6

al kyl ox;;Zpr'vgr?ﬁ’g}F@JBgf’i uég’é (B8 o 3I'7§§'s3((‘:ﬂb@ 'Eﬁl%%yt%{’@é?'l@vl, and (iv)

CG3- g cygiahky! Qbi’(ﬂﬁ%%hﬂf 3thes e 7gL PP 11@@'8%9 optionally 138 CLAIMS rrN_~
A- A 31 J ~ I 2003 001'61569 PCT/'SEOCO 00663 | 39 substituted by one

or nore fiuorine atons, and the other of R2 and R3 represents a hydrogen or

hal ogenal?atorg fgther R4 represents a 3- to 9-nenbered saturated or

unsat ur at g rat phati c heterocyclic ring systemcontaining one or two

ni t r ogerN-a-Methyddepipaiazinablyiphemyl)-2Xtripyalo X DI 1 Jdec-3-yateamiiec! i ¢ ri ng

syst em bei nqg optionally substituted by one or nore substituents

i ndepend%hx "9"—@%‘[‘%%% fromfluorine atons) hydroxyl) carboxyl, cyano, C ~

-C6 al kyl, Cl1-C6 hydroxyal kyl, -NRG6R-~, -(CiHZ?rN}lRGR~ and - CONR6R~) or R4

represents a 3- to 8-nenbered saturated c \gjyycl ic ring system substituted

by one or nore substituents independe ected from - NR6R~,

-(CH2) rNR6R~ and ~o0 - CONR6R~, t ri yst em bei ng optionally further

substituted by one or nore subgtiiNfentys i ndependently sel ected from -

fluorine atons, hydroxyl and g_1-¢b alkyl;

2 HCl

io a) 4-(3-Methyl-4-nitrophenyl)piperazine-1-carboxylic acid tert-butyl ester
4-Fluoro-2-methyl-1-nitrobenzene (2 g), piperazine-1-carboxylic acid tert-butyl ester
(4.8 g), potassium carbonate (3.57 g) and dimethyl sulfoxide (20 ml) were heated together
at 80 °C under nitrogen for 15h. The mixture was then cooled, diluted with ethyl acetate
(200 mi), washed with 2N aqueous hydrochloric acid (200 ml), dried (MgSQy), and

15 concentrated to give the subtitle compound (4.10g).

MS (APClI+ve) 321 (M)+
'HNMR (DMSO0-d6) 4 8.02 - 7.98 (1H, d), 6.89 - 6.86 (2H, m), 3.45 (8H, s), 2.55 (3H, s),
1.42 (9H, s).

20
b) 4-(4-Amino-3-methylphenyl)piperazine-1-carboxylic acid tert-butyl ester

4-(3-Methyl-4-nitrophenyl)piperazine-1-carboxylic acid tert-butyl ester (2 g,

Example 36a), iron powder (1.74 g), ammonium chloride (1.67 g), ethanol (50 ml) and
water (50 ml) were refluxed together under nitrogen for 2h. The mixture was cooled and

25 the iron was filtered off. Water (200 mi) was added to the residue and the product



ris 1,2,3,4,Sor6; RS represents a hydrogen atomor a Cl1-C6 al kyl or Cg-Cg
cycl oal kyl group; R6 and R~ each independently represent a hydrogenégt Q#Tdmm
a CG-C6 alkyl, is C2-C6 hydroxyal kyl or C3-Cg cycl oal kyl group, or ‘
R~ together with the nitrogen atomto which they are attached forma 3- to
8- nenber ewovas1ss|t ed heterocyclic ring; with the provi secTisRadgosdza) when A
represents C(O NH and R4 represents an unsubstituted 3- to 8-nenbered
saturated aliphatic heterocyclic rin82system containing one nitrogen atom
then X is other Zo than a bond) and (b) when A represents C(O NH and X
represents a group (CH2) 1-b or QCH2) i-6, then R4 does not represent an

o por:cr 45548 L A3 LR ARSI R Yoo coen

NHC(O) agmmlﬁ,dcdhq@ue@gmzsg)an unsubstituted 3- to 8-nenmbered ~s saturated

al i phatic heterocyclic ring system containing one nitrogen aton) then X is
ot her than a bond, and (d) when A represents NHC(O and X represents

Q( CH2) 1- 5. 20 n £ ubsti tuted
1- pi peri 3') ny ?ﬁggsét}bgtﬁé?ut ed (Bhp]e? (lzagsalct?i?ﬁ;) 93% gﬁg,bﬁﬁg%ﬂ%{’%ﬁ%u L 2003 WO
001 6156R.0AGHETA SEQIH,GR663 (e) when A represents NHC(O and X represents
Q(CH2) z- 3NH(CH2) Z2) then R4 does not represent an i mdazolyl group; or a
pharmaceutically acceptable_salt or solvate thereof. s 2. A conpound
accordi ng tq. pt(m(fﬁclyclomle ’?udéc-m@naeaﬁahﬁnd)ltﬁ@hylp%e ><\{1\] W&Mbdl accordi ng
toclaiml or claim2, wherein Ar represents a group ~0 4. A
conpoundca!bwildaﬁgtclﬁ-baﬁweﬁne of clainms 1 to 3, wherein X represents a

QG o eo. RrredhTsr Bl 1iotindtH R abeTh iionbdbaielydandt o o o
S( O) nfCH20°CowasAd G dimethellf@aamids (0d mil OfoHowedineoxalyl chiafides(2l00tt).4Thewher ei n R4
represents a 3- to ~s 9-nenbered saturated or unsaturated aliphatic

het er ocy@RHON ¥z llawed;ie WAER 1 TP, IFRPSHEreSnd stjged fof Upisn Eegriatighd -
opti onal wre?egn&péaqﬁ&r AR 2h el BIQ¥E bder hidhYasHSH, egi} aesan \?agt i onal l'y

substituted one or two substituents independently s
hydr oxyl c,liss@lvcdjel dittidgrojne Brnedd Oim)chnd agded ity b jolutiiR-dt-4-@#rming-BH2) r NR6R~. za 6. A

d di to. f cl t
or o o RETgey Dilat xRl <88t G T i oo EXkERP 8GR h663 N H - N
NH - N ( GhichloteRand {10#B andlr{eHyPamitNROR mlY aN0°C. The reaction was allowed to

warm to room temperature and stirred for 3h. The solution was washed with 2N aqueous

hydrochloric acid (20ml), then brine (20 mi) and the organic layer dried over magnesium
sulfate then filtered. The filtrate was concentrated under reduced pressure. The crude
material was was purified by silica gel chromatography (eluting with 1% methanol in

20 dichloromethane) to yield the subtitle compound(0.42g).

MS (APCI +ve) MW 468 (M+H)+
1H NMR (DMSO-d6) 3 8.96 (1H, s); 7.14 - 7.11 (1H, d); 6.79 - 6.72 (2H, m); 3.47 - 3.40
(4H, m); 3.20 - 3.00 (4H, m); 2.14 (3H, s); 2.03 (2H, s5); 1.94 (3H, brs); 1.70- 1.56

25  (12H, m); 1.42 (9H, s).

d)  N-(2-Methyl4-piperazin-1-ylphenyl)-2-(tricyclo[3.3.1.1> Jdec-1-yl)acetamide,
dihydrochloride sait
4-[4-(2-(tricyclo[3.3.1.1> dec-1-yDacetylamino)-3-methylphenyl]-piperazine-1-

30 carboxylic acid tert-butyl ester (0.05 g, Example 36¢) was dissolved in methanol (2 ml) and



' (CH2)~NR6R ' (CHZ)~NR6R -N ~(CH2)~NRsR -N (CH2)~NRsR -N~NH H OH N -N
NH -N NH '-'N~(CHz) ~-NR6R HOH H3C z N~ NRSR N HNNRBR ~ N' H 31 Qum
?0~3 WD 00161569 142 NH NH Ho * ' N H PCT/ SE 001 00663 NR6R -N N N /N~

NRsR ~ HNJ ~~HNJ, " HN-NNRFiR ~NHNRBR , H, ~NN' NH~N~ NH
, ---~ NivOoddises , NH N RBR (CH2)r NReR~ and ( CH2) ~NRBRpcf&hidjodsiRgR . 5 2.
A compound of fornula (n) or a pharnaceutically acceptable salt or solvate

t hereof, according to claim 1 being:83
2-Nitro-3-piperazin-1-yl-N-(tricyclo[3.3.1. | 3 ~]dec- |

-yl met hyl ) - benzam de, 2- Am no- 3- pi perazin-1-yl

-N-(tricyclo[3.3.1.13"i]dec-] -yl nethy])-benzam de, di hydrochl oride salt,
a1 9 u Lh%QWG*\L@W%@)F%i’S%‘g s SEHe e 2‘*’6&1 BT STREFE - | -y
-N-{tri Q¥rﬁf:1é?£t§rc3f0111%?ihb]nﬂQﬁfe]W%l eVEpdMkd tPED 8RB AC0lume under reduced

2- Chl or o- 5- pi perazin-1-y
-N- (tri oyesbog.3D8:thyl ederyaigradually addetyd the belntiemandahe @shbgpresipitaiehexahydr o- 1

H 1, 4-di in-1=vIl)-N-(tri 1 0]3.,3,.1. 13" ] -1 -ylnethyl) b i de,
oo SHFR L A AR Bk B S 4 R
|. 13" degmpodtld@taltylid (d0®32am de, hydrochl oride salt,

(+1-)-5-(3-Am no-1-pyrrolidinyl)-2-chloro-N-(tricyclo[3.3.1.13 ~]dec-1-yl ne
t hyl ) benzam de, hydrochloride salt,

2- Chl or &+ pi heg da¥et hyl - N-{tricyclo[3.3.1.13"i] dec- |
-yl et hW%-(‘ggﬁgé‘%dgg( I O ﬁidrochl oride salt,

H NMR (DMSO-d6) § 9.01 (3H, brs); 7.18 - 7.15 (1H, d); 6.84 - 6.82 (1H, d); 6.79 - 6.76
(1H, dd); 3.31 - 3.29 (4H, m); 3.28 - 3.16 (4H, m); 2.16 (3H, s); 2.04 (2H, s); 1.94 (3H, br

w s) 1.69-1.58 (12H, m).

Example 37
cis-4-(3-Amino-cyclopentyloxy)-2-chloro-N-(tricyclo[3.3.1.13’7]dec-1-ylmethyl)-

Q

NH,

benzamide, hydrochloride salt

pdu

HCI

a) 2-Chloro-4-hydroxy-N-(tricyclo[3.3.1.13’7]dec-1-ylmethyl)-benzamide
To a solution of 2-chloro-4-hydroxybenzoic acid (3.30 g) in dimethylformamide (20
ml) was added 1,1’-carbonyldiimidazole (3.30 g). The reaction mixture was stirred for
20  2.5h and then 1-adamantanemethylamine (3.4 ml) was added. After 14h the reaction
mixture was partitioned between ethyl acetate and 2N aqueous hydrochloric acid and the
organic layer was separated, washed with water then brine and dried (MgSQy4). The
organic layer was concentrated under reduced pressure to give a residue which was purified

by silica gel chromatography (eluting with 10 - 70% ethyl acetate in dichloromethane) to



2- Chl or o- 5- [ (hexahydro- 1H 1, 4-di azepi n- 1-yl ) net hyl ]
-N-(tricyclo[3.3.1.13"i]dec-1 ylnmethyl)-benzam de, hydrochloride sal §,1 Jul 2603
5-1(4-Am no- 1-pi peridinyl)methyl]-2-chloro-N-(tricyclo[3.3. | .

| 3' ~] dec-1-yl net hyl ) benzam de) hydrochloride salt, is

5-[ (3- AmwWoow61ssor r ol i di nyl ) met hyl]-2-chloro-N-(tricycl oP8T/SEd/0463i1 | dec- 1- vyl
net hyl ) benzam de, hydrochl ori de sal 4

2- Chl or0-5- (4-pi peridinyl oxy)-N-{tricyclo[3.3.1.13" i]dec-1-yl nethyl)-benzam
i de, hydrochloride salt,

(R)-2-Chl oro-5-(2-pycrolidinyl methoxy)-N{tricyclo[3.3.1.13"i]dec-1-yl nethy
1) zo beyiddraindé} stlidiwiticlhives iriglgated vith ethyl acetate to yield the subtitle compound as

(S)-2-Chl or.o- 5= rolidinyl met hoxy)-N-(tricyclo[3.3.1.13"i]dec-1-yl nethy
1) benzahiH%¥ S°H§§3r€§ﬂ oride salt)

2- Chl or 0- 5- (3- pi peridi nyl met hoxy)-N-(tricyclo[3.3.1. 13" ~]dec-1-yl nethyl)
benzam de, hydrochloride salt, a

ci s-5- [(MSMPﬁbtWBGWé%/KMakIH 2- chI oro-N-(tricyclo[3.3.1.13" i]dec-1-ylneth

yl) benz 0 i

1-pi per a%gﬁzn%wgp a%bll-h??rlg lyl-gl%oE8 éi@élgﬁ )g7e(%7 17;%51311‘ @’ISSIbgHZ%)m de,

hydr ochl&7i o&?E@thﬁz@mLome(ﬁw) 193 (3H, brs), 1.69 - 1.56 (6H, br q), 1.50

1- pi per azi né_émat hyl)-N-(2-tricyclo[3.3.1.13"i]dec-1-yl et hyI) benzam de, 30
hydr ochl§ )sal t, 31 JUL ?.0C3 WO 001 61569 PCT/ SEOOI 00663 144
(+/-}-2-Chl oro-5- (3 pyrrolidi nyI oxy)-N-(tricyclo[3.3.1.13" i]dec-1-yl nethyl)
benzam de, hydrochl oride salt

(+]-) - 2-loh| slscA-E-Aming-gxsiapen X3k rchierodN-(trigrdlel3 3. 181 % 1d¢c-1-yimethyl)-
3' 7] dec-,1- hydr ochl ori de salt
tra}oé 5- t[(%“ﬂ?'@‘%&f&fq’g é%ﬁ‘ﬂoxy] y2 chl or oI N—{frwycl 0[3.3.1.13 i]dec-1-yl me

thyl) benzarfiodesplution of 2-chioro-4- hydroxy-N ~(tricyclof3.3.1.17" "Jdec-1-ylmethyl)-
cis-(+/-)-5-[(3-Am nocyclopenty )oxy]-2-chloro-N-(tricyclo[3.3.1.13" 7] dec—1
y| met hy| benzasmide (-2, Exanplp ?a)aw'm(éJafd'(ozy@cmﬂw@ym[agxdztem-butyl

hept - 2- &
]hyglroochl orol} Sd\b(%glr SY@ %Irlﬁhor 011?](?33]1-&1?&1 %y?le?rp%?{)lper a2| 8 F?F‘Rﬁsaaf@??{ycl 0[3.3.1,
| 3' 7] decL—ﬂ[{ ypipeidiyyidartimaphanaicdebpnyl-dipeddine (Q.2Heg)s The prangc solutloln was
|(;-/ bésnz ﬁg at @gg“ﬂeﬁ'yé{“?%gé qs?hngrgpo)r 2# g\ddxuga/a? tra s~ - 1. 13" 7] dec- 1-yl met hy
(+/-)-5- (@3ryémx {bp&ticAREdrbinilY agid 2z tbuil estdd (019 iof; YsbuIghodpHind @ 28l Higc- 1- yI met

hyl ) benzam de

(+1 ) - 2-20d 103 -piperiginyicpbenyiaagicarhemibl pigetidior (3,24 Pveergadded 3Heatingovas - yi net hy |

benz a ?tﬁ?lllcé )7.9{' lh? §9§§Sf{d%§c§1%?&d£e’r{?9§¥{?£&£ Lrﬁxl yaF%xcH% 'Ssol.l rég %mplete as
N— ( 2 rret jogigedDy (LC/MSp he doaled rea'o}x)op imextyte] wztsrdnlmed Ivd(h?dxéih)ill efhdr thenlecane- 1- acet am
00 B e L S e Sl -t vl
33% ethyl acetate/ hexane) to give the t-butyloxycarbonyl (BOC)-protected compound as a -
colourless foam. The foam was dissolved in methanol (5 ml) and 4N hydrochloric acid in
dioxane (0.25 ml) added. The solution was stirred at room temperature under a nitrogen
atmosphere until the reaction was complete as judged by LC/MS. Evaporation of solvent
2s  followed by trituration with diethyl ether gave the title compound as a colourless solid

(0.24 g).

MS (APCI +ve) 403/405 (M+H)+



a

2-Chl oro-5-[ (4-pi peridinylam no)nmethyl ]-N-(tricycio[3.3.1.13" 7] dec- 3-ylyrents
yl) benzam de, dihydrochloride salt,

5-T[[4- (Am nonet hyl ) cycl ohexyl ] am no] nmet hyl ]-2-chloro-N-(tricyclo[3.3.1.13
7] dec 1- WOorensed) - benzam de, di hydrochl oride salt) PCT/SE00/00663

5-[[ (4- Am nocycl ohexyl ) am no] nmet hyl Jgs2- chl oro-N-(tricycl o[ 3.3.1.13' 7] dec- 1

30 yl net hyl)-benzam de, dihydrochl oride salt) 31 JUL 2003 WO 001 61569 145
PCTI SEOQ 00663 5-[( 1- Azabicyci o[ 2.2.2]oct-3-ylam

no) met hyl ] - 2-chl or o- N—é]t ri C{C| 053. 3.1.13 H dec-1 %/I met hyl ) - benzam de,

N[ 4- ( 3- BAVMBDPMSDP6) $h8.18 (1H, 12 7 P6t(BEH Bismd 7 ~ 234 ¢ H. €yl 3. 3. 1. |

3' ~]dec- 1.yl t ag {. Y@ I sal . .

N- (2- th(%n“-‘%a'%i' g% ggﬁ*h‘%%ﬂﬁ%}%ﬁ” g‘-%{zt A AloPs 2% 2% @Pyd%- 1-y1 ) acet am
i de) di hydrahl(09H,08); 322t(2H, m).

Cci s-4-(3-Am no-cycl opentyl oxy)-2-chloro-N-(tricyclo[3.3.1. |

3' ~]dec-1-yl net hyl) benzam de, hydrochloride salt,

2- Chl or - (A-4i peridinyl oxy)-N-(tricyclo[3.3. |

.13, ?] dg’:‘-ﬁTg)f/éljr%et hyl) - benzam de, ~o hydrqchl oride salt,

(+/-)- 2-2G‘l"hlmoe‘i-@—()ipy:ridiliylthatxﬁtwk&}Z:ml? t idecyleylmethyl)-benzamide,
[3.3.1.13i]dec-1-yl net hyl) benzam de, 2-Chl oro-4-(piperidin-3-yloxy)-
N-(tri ci‘&ﬁ@f@l%‘.di?éé' i ] dec- 1-yl met hyl ) - benzani de, hydrochl oride salt, ~s
2-Chl oro-4-(4-giperazin-1-yl)-N(tricyclo[3.3.1.13" 7] dec-1-yl net hyl )-benzam
i de, hydrochl oride salt, o

2-Chl oro-4.-(3-pyrrolidinylam (tripyclof 3.3.1.13"i]dec-1-yl nethyl)-be
nzam de, hydrochl ori de sa M 0- 4- (hex deo- 1

H 1, 4-di azepin-1-yl)-N (1 . 3.1, 1 ~] dec-1 Zo

yi met hyl ) - bcnzat ni de, hydrochl origle salt,

(t)-5-](3-Ani no- 1- gi pé/i dnny?) met hyl -
]-2-chloro-N-(tricycl 3.1.13"i]dec-1 yl net hyl)-benzam de) hydrochl ori de
salt, 2-Chl oro-5-(2, abi cyclo [2.2.1 Jkept-2-ylnethyl)-N(tricyclo
[3.3.1.13'1 ] dec-1"ylnethyl)-benzam de) hydrochloride salt, zs

2- Chl or o- 5- (9- oxa- 3, 7-di azabi cycl 0[ 3. 3. 1

] non-3-ylmet hyl ) -N(tricyclo[3.3.1.13"]dec-1-yl gt hyl )- benzam de,

hydr ochi or i #@2selption of 2cghlesp-d-hydroxy-N-grigyci 8ylel o fdpcsl-methyl)-benzamide

hyar Bon AT tekedpl H7p} LGl ychiotboetiahdeah e fouk) CEMMCAIBRIERE 00 o,
] oct - 3- YO}t dnyl kdibuAfhdsphithe (0cASaR3 irBdrd tékBhidrdincanl (6 yhlyrehhaddrd bemzam de,

h hli i I 1 L.2 | PCTI SE | 4
ydroc p?prc{‘i 'gylcs:zfarbtt)dyl)azo?carﬁjonl)%l]-pipc?‘i?i%ﬁ%?Z? (g)). Qﬂh%%?’angecsrollsltigno‘{vgsoh%ggd at 6

50°C under a nitrogen atmosphere for 2h. Additional 4-hydroxy-1-piperidinecarboxylic
acid, 1,1-dimethylethyl ester (0.19 g), tributylphosphine (0.25 ml) and 1-[[(1-
1s  piperidinylcarbonyl)azo]carbonyl]-piperidine (0.24 g) were added. Heating was continued -
and the process described above repeated until reaction was complete as judged by LC/MS.
The cooled reaction mixture was diluted with diethyl ether then filtered. The filtrate was
concentrated and purified by chromatography on silica gel (3:1 iso-hexane/ethyl acetate) to
give the the t-butyloxycarbonyl (BOC)-protected compound as a colourless foam. The
20 foam was dissolved in methanol (10 ml) and 4N hydrochloric acid in dioxane (10 ml)
added. The solution was stirred at room temperature under a nitrogen atmosphere until the
reaction was complete as judged by LC/MS. Evaporation of solvent followed by trituration

with diethyl ether gave the title compound as a colourless solid (0.165 g).



Ci s-2- Chl or 0- 5-[ (hexahydropyrrolo [3,4-c]pyrrol-2( 1 H)-yl

) rrFt hyl]-N(tricyclo[3.3.1.13" 7] dec- 1-yl net hyl ) - benzam de) hydrochl orgidgy 2003
sal t

2- ChI or o- 5- (4- pi peridinylidenenethyl)-N-(tricyclo[3.3.1.13"i]dec-1-yl nethyl
) benzani W€ °°’ﬁkﬁé£ochl oride salt) PCT/SE00/00663

2- Chl or0-5- (4-pi peridinyl nethyl)-N-(86icyclo[3.3. |

.13"i]dec-1-yl met hyl ) - benzam de, hydrochl oride salt,

2- Chl or o- 5- (4 hydr oxy-pi peridin-4-yl)-N-(tricyclo[3.3.1.13"i]dec-1-yl net hyl
) benzam de droc ride salt, 2-Chloro-5-(

1,2, 3, 6M§l‘?‘§ﬁ ‘B‘f‘@)“%&flﬁah 4- yI) N-(tricyclo[3.3.1.13" i]dec-1-ylnethyl) io
benzani d'ey NRRioM (CMbbQSs) §8.80ab8, bs?- 8 10y.1 6 PrIRiR 932, mﬁnyhﬁwtm Y4, m):
-N-(tricyclo[3.3.1.13 "] dec- 1-yl net hyl ) - benzani de) hydrochl ori ci!é salt,

2- Chl or or.03-6.p9 pl&t, im)i ﬁ8a«4ﬁ8§beram3I%iM§62H,WC3 47-3.03.(2H.118); 1219390 - y| et hyl )
benzam d de

2 Chl or d28: ‘5%?62%3%# mi/ﬁzd&(?ﬁnyﬁ) LREW? QR 1 89557 B8 ABYd A -yI et hyl )
benzay deH, 4- Chl or o-5- (pi peridi n-4-ylsulfonyl)-N-(tricyclo [3.3.1.13"1i]
dec-1-yl nethyl) benzam de) hydrochl oride salt)

2- Chl or o-5- (pi peridin-4-ylnmethyl sul fanyl )-N-(tricyclo[3.3.1.13 i]dec-1-ylne
t hyl) Z%ngg de, hydrochloride salt)

2- Chl or o-5-("pr peri di n-4-yl met hanesul fonyl ) - N—(t7r| cyclo[3.3.1.13" i]dec-1-ylm
et hyl) deh)z-a-rﬁ’ldm-o-mWrmlidimB-IyHEKYb-aﬂ-ﬁtncyclo[3 3.1 ldec-1-ylmethyl)-

2- Chl or o- 5-{ pj per azi ne-1-carbonyl )-N-(tricyclo[3.3.1.13" i]dec-1-yl nethyl)
benzam olB’ ochloride salt, a

2- Chl oro-5-([1, 4] di azepane- 1- carbonyl) N—(trlcyclo[3 3.1.13"i] dec-1-yl net hy
| ) benzam de) hydrochloride salt,
4-Chl oro-N -{pi peridin-4-yl-)-N2-(
i sopht hal am de, hydrochl ori den sal

cIo[ . 3. InH 3" i ] dec- 1-yl net hyl)

| )-N-(tricyclo[3.3.1.13" i]dec-I-yl net
sal g, 31 JUL 2003 WD 00J61569

055- (hydr oxy-3-pi peridinyl methyl)-N-{tricyclo
benzam de) hydrochl oride salt,

2- Br ono- 5- pi perazin-1-y .p’ -N-(tricyclo[3.3.1.13"i]dec- |

-yl mechyl ) - benzam de, HydrocChloride salt, 2-Chloro-5-[2-(
1-pipgrazinyl)ethyl]-N-(tricyclo[3.3.1.13" "] dec-1-ylnethyl) benzam de,
hydrochl ori de salt) 2-Chloro-5-[2-(2,5-diazabicyclo[2.2.1

] kept - 2-yl )@@mepahﬂqmﬁquycﬁﬂmplg 38 fro81 2-Fleww-4-hydroyt Ny | ) - benzani de,

hyd hi 7

(%/rirggcl aggkg[gsﬁll? ]?ﬁ% megﬁaﬂF@Q ooﬂbéénzan#%%g {/ clﬁ’P'r Yge salt)
2- Chl or ()gﬁ-o[x&nécarhﬁkﬁﬁ:r dcd! m,\ll-cﬁxlﬁibmﬂ):e@mste} {018 g), tributylphosphine (0.25 ml),
(tricyclo[ 3. 3. -1-yl yl ). benzanude) di hydrochl oride salt,

5-[2-(3- %fer%b)ldﬂﬁl-"aéﬁ Hﬁl)n’iyfi)lé{%;ﬂlqe.ﬂélrwﬁp{ﬂoyl}qzo]carbonyl] piperidine
(trigycl @[23 to]obla% thl:@%ct &M&ﬁ%ﬁr@b{ﬂﬁ (@Q@Tﬁxﬁt&é&d chhgoRanafsicHfpamlt . 1S

2- Chl oro-5-[2-(3-pyrrolidi nyl am no)et
(tricycl @@sgrc@tegwi@ 4N hydeochlogit mdﬁth))xane (10 ml) and methanol (10 ml) to yield the

title compound as colouless solid (0.165 g).

hyl) 30 benzam de, hydrochlQri dé
PCT/ SE00/ 00663 147 (t)-2
[3.3.1. | 3" ~]dec-1 ylne

MS (APCI +ve) 389 (M+H)+

20 lH NMR (DMSO0-d6) & 8.19-8.15 (1H, t); 7.35-7.32 (1H, d); 6.99 (1H, m); 6.93-6.90
(1H, m); 4.94-4.89 (1H, m); 3.24 (1H, s); 3.08-3.02 (1H, dd); 2.92-2.90 (2H, d); 2.88-2.72
(3H, m); 2.08-1.98 (1H, m); 1.93 (3H, s); 1.76-1.57 (TH, m); 1.51 (6H, s).



benzam de, di hydrochloride salt,

5-[2-[(3R)-3-Anmi nopyrrolidinyl]ethyl]-2-chloro-N-(tricyclo[3.3. I .13 JuL 2003
dec-1 yl nethyl)-benzam de, hydrochl oride salt,

2- Chl oro-5-[2-[ 2- (hydroxynet hyl ) -i - pi perazi nyl ] ethyl]-N

(tricycl o¥YG0®6136913' ' | dec-1 zo yl net hyl ) - benzam de, hydr BERMSEN0HS3 sal t

dec-1-ylethyl ) benzam de, hydrochl oride salt)
(+/-)-5-(3-Amino-1-pyrrolidinyl)-2-chloro-N-(2-tricyclo[3.3.1.13 '] dec-1-yl
2- Chl or d&Example 40 peri di nyl carbonyl)-N (tricyclo[3.3.1.13" "' ]dec-1-yl methyl)
benzam dgochl ard de X dee.1. i .

| - hydr ogymillo Jig?'BE"d dfﬁ’?@t y(I%‘]' %‘?? ?’.%c c(lﬁcf} %lnft llyé) bﬁ"&%%’!dfz yl met hyl)

1- pi pera2| nyl)ethoxy)- N (tri cycl 0[3.3.1.13" "] dec-1-yl nethyl) 30 benzam de,
hydrochl ori de salt, 31 J UL 2003 WO 00l 61569 PCTI SEO0/ 00663 148

benzam de, hydrochl ori de sal

2- Chl or o-5-[ 2-{4- pi peri di nyl

2-Chl or 0- 5- [ 2- [ 2- ( 1- pi per ati nyl y] et hox$ - N {tricycl o[3.3.1.13 '] dec-|
yl met hyl ) - benzam de) hydract It)g%lchl or o- 5-[(5, 6-di hydro-1

yl met hyl ) - benzam de, 2- 0"|luf‘ -[[4- [(2 hydroxyet hyl ) am no] - 1- pi peri di nyl ]
met hyl ] -N~o (tricycl o . "]dec-1-yl net hyl ) - benzam de hydrochl ori de

1- met'hyl et hyl ) am no] net hyl ] - 1- pi peri di nyl ] net hy3 -N

(tricyclo[ 3T8a3;olilﬁbﬂ fckechl dro-dyhyatexlyyiN(triopaia(d3i E, Jdec-1- ylmethyl) -_
2- Chl or 80.584%} aRl Hﬂfu@#ﬂwﬁr{ﬁé il ey k6 R Bra (B ebPvad ARG ygd-et hy!) -
benzam de, acetate Salt,

(tricyclal %(8%) th CPI?P Ol .

5 Cnr D6 el itpstn RGeS, AOG L KRR PO oo Bt o099 dec. 1-y1 e
thyl) zacidge#zditylester0. mgpnx@tﬂfeﬂﬁwfspﬁmémezmpm afi(pn of a conpound of

a CH2 griérgpdingle PB‘B?')@%‘@F&"E"“XHBP‘P?‘@‘@E Wé’r‘?’tﬁéﬁ”é&e added, Hg ontinued

and the process described above repeated until reaction was complete as judged by LC/MS.

2- Chl oro- 5- (hexahydro-1 H 1, 4-diazepgjn- | -yl)-N (2-tricyclo [3.3.1.13""]
et hyl) benzam de) hydrochloride salt, as
benzanm g@drdeibrigelRher i de salt, 2-Chloro-5- [2-(
2- Chl or 0-5-[ 2- (4- pi peri dinyl)ethoxy N (@dricycl o[ 3.3. 1. 13~ [ dec- 1-yl net hyl)
4) - N-\E;;ycl o[3.3. |
3'"]dec-1-yl nethyl } benga ydrochl ornde salt, s
(41~- pyrlmdlnyl)rrethyl] ricyclo [3 "]dec-1
sal t,. 2-Chl oro-5-[[ 4- hyarbxy 4 [1(
2-Chl oro-5 (1236tetra dro- 3- di nyl ) met hyl
(tricycl sllwsmsdq(ofgg Fxpagple 3 {p) 314{%%-1“ - EPéb°"I3{ Ei?%@ﬁ‘r”é‘PFfdbesse&I t, is
2-bro no?ﬁ;cfi?inylFéx‘EOﬂW)azdwaWmimﬁth](O 24 g). pEhei adangy Isdlnorhwas| hehted at
formula (n as defined in claim1 wh conpri ses: ISB&‘& when X represents
gwasc

The cooled reaction mixture was diluted with diethyl ether then filtered. The filtrate was
15 concentrated and purified by chromatography on silica gel (25% ethyl acetate : iso-hexane)
followed by normal phase HPLC (0 — 1% ethanol in dichloromethane) to give the t-
butyloxycarbonyl (BOC)-protected compound as a colourless foam. The foam was
dissolved in methanol (5 ml) and 4N hydrochloric acid in dioxane (0.25 mi) added. The
solution was stirred at room temperature under a nitrogen atmosphere until the reaction was
20  complete as judged by LC/MS. Evaporation of solvent followed by trituration with diethyl

ether gave the title compound as a colourless solid (0.006 g).

MS (APCI +ve) 403/405 M+H)+



or unsaturated aliphatic heterocyclic ring system containing one or two
nitrogen atons and optionally an oxygen atom the heterocyclic ring ﬁi/rﬁhezrﬂm
bei ng optionally substituted by one or nore substituents independen§

sel ected fromfl uori ne atons, hydroxyl, carboxyl, cyano) Cl-C6 al kyl, Cl1-C6
hydr oxyal ¥PI0U615fR6R-) - (CH2) r NRGR~' and - CONRGR~ and so PRA/SEWG6iked to X

through a nitrogen atom reacting a @npound of general fornula ~ 1 JUL
Q003 WD 00161569 149 R o Ra R' CH2r--A R2 R PCTI SE0O0/ 00663 n wherei n one of
R 1 ~ and R 11 represents a hydrogen atomand the other of R~ ~and R~ 1

R R a0 Selad d BB Ds sl BERETRUR & LERDRER TR Cenoral

fornul a ﬁéﬁsa) lgb (18, Ul 324esANGL 320 (RS Ss. o&"{%ﬁr 6 §), T fePEEIeALs a 3- to

9- menber e aturated or unsaturated aliphatic heferocyclic ri'ng system
cont ai ni h§l 098, on). two nitrogen atons and optionally an oxygen atom the
het erocyclic ring system being optionally substituted by one or nore
substituents independently selected fromfluorine atons, hydroxyl,

car boxyl Exafipteano, Cl-C6 aI kyI Cl - C6 hydroxyal kyl, -NR6R~) - (CH2) ~NR6R~
and - CO\IR6R~ and wherein R~ are as3flefi nedlnforrrula(n or (i)
when X r &qSmderert-&- Hﬁe"@%%hhl)ﬁ Gﬁﬂ%?lofé:‘g]‘@)uddﬁi'bﬂb} hy)-beyzapider - s0.

~~~2) 2- 3{ gl%l&rxﬁesag CH2) 2- 6NR5 or Q(CH2) 2- 3NR5(CH2) 1- 3, reacting a
conpound 0 eneral fornula F R2 Ra R3 AR (N 31 J UL 2003 WO
001 61569 1SO PCT/ SE00/ 00663 wherein one of R~ 2 and R 13 represents a
hydr ogen atom and the other of R1 Z and R ~ 3 represents a hydroxyl group
and m AL R~ , R and R3 are as defineddn fornula (17, with a conmpound of
general formula s R4-Y-OH (V) wherein ﬁ’r\e Hétent s a bond or a group
(CHz) 1-6, (CHZ)z-s, (CH2)t-sO(CH2)z-3, NR$(CH2)z-6 or (CHZ)~.3NR5(CHZ) Z-3
and R4 is as defi ned in formula n presence of |)

1- (azodi car bonyl ) di pi peri dHne 3 [ butyI phosphine; or io {iii) when X —
represents a bond, an ox a group Q(CHz) 1-6, Q(CHZ)z-60.
Q(CH2) z- 30(CH2) t- 3. NRS,| NRS( CHZ) -6, NRS(CHZ)z-60 or NRS(CH2)z-30{CHZ)t-3
and Ais NHC(O, reactd @orrpoﬁ'nd of general fornula

o a) 4-Bromo-2-chloro-N-(tricyclo[3.3.1.1>dec-1-ylmethyl)-benzamide
To a suspension of 4-bromo-2-chlorobenzoic acrid (5.00 g) in dichloromethane
(25 mi) at 0°C was added oxalyl chloride (3.7 ml) and dimethylformamide (5 drops).
The resulting mixture was stirred at room temperature under a nitrogen atmosphere for 1
hour, then concentrated under reduced pressure to yield a solid. The solid was dissolved in -
15 dichloromethane (20 mi) and added dropwise to a solution of |-adamantanemethylamine
(3.36g) and N,N-diisopropylethylamine (5.55 ml) in dichloromethane (20 ml). The
resulting solution was allowed to stir at room temperature under a nitrogen atmosphere for
20h. The reaction mixture was diluted with dichloromethane and washed with water, 10%
aqueous potassium carbonate, 10% aqueous potassium hydrogen sulfate and saturated
20 brine. The organic phase was then dried over sodium sulfate, filtered and concentrated

under reduced pressure to afford the subtitle compound as a solid (4.28 g).



td 15 {vn wherein one of R~ 4 and R 15 represents a group -X =R4 and the
other of R14 and R1 S ~s represents a hydrogen atom X represent ;jﬂ Eg;h(aj
an oxygen atomor a group Q(CHzZ)1-6, Q(CHZ)z-60, O[CH2)z-30(CH2)i - I‘ll
NR5(CHz)i -6, NRS(CH2)z-60 or ~5{CH2)2-3~(CH2)I1-3. L2 represents a | eaving
group andvR9V6IRE R4 and RS are as defined in fornula (RFT/SEROOPS6H conpound
of general formula H2 R zo ( whereinggn and Rl are as defined in fornmula (n,
optionally in the presence of a coupling agent; or 31 JIJL ?0~3 WO

001 61569 PCT/ SE00/ 00663 (iv) when X represents a bond, an oxygen atomor a

gr oup z- 60 O(CHZ)z 30(CH2)t-3, NRS) NRS(CHZ)t- 6,
NRS( CHZ)MSE%PGF"'NI% XCHZ) ~ 3 and A is C(ONH reacting a conpound

of ge”er?*] A Bl o5d6$$‘§ 3333 BBV, 8{‘41@&{%%'?}(6?%5\?{‘(2}1{'@%%?7 f§gdefined in

formul a and RI5 are as ‘defined | (rri) above,

with a c(QBn;)d)),mmczwzgeHed)al.%(ﬁHnHra).+c69Fl 5@ E0B);R.52R6Mherein mand RL are
as defined in fornmula (n) in the presence of a base; or (v) when X
represents a bond or a group NRS) NRS(CH2) t- 6 NRS( CHZ) z- 60 or

~S( ~2) 2-B~( 2hrodo-41(§pfek A1 A-yHONRE#61073.3 98P E k-1 ¥ty B-RngadfacR R2 is F
9 hydrochloride salt
To a suspension of the 4-bromo-2-chloro-N-(tricyclo(3.3.1 .13‘7]dec-l-ylmethy])-
benzamide (Example 41a, 0.30 g), piperazine-1-carboxylic acid, 1,1-dimethylethyl ester
(0.18 g), cesium carbonate (0.36 g) and (R)-BINAP (0.036 g) in anhydrous toluene (3 ml)
o was added palladium (II) acetate (0.009 g) and the mixture heated at 100 °C for 14hin a
pressure vessel flushed with nitrogen. The cooled reaction mixture was evaporated under
reduced pressure to give an oil which was purified by chromatography on silica gel (2:1/
iso-hexane : ethyl acetate) to give the t-butyloxycarbonyl (BOC)- protected compound as a
colourless foam. The foam was dissolved in methanol (15 ml) and 4N hydrochloric acid in
15 dioxane (15 ml) added. The solution was stirred at room temperature under a nitrogen
atmosphere until the reaction was complete as judged by LCMS. Evaporation followed by
trituration with diethyl ether and methanol yielded the title compound as an off-white
solid/foam (0.161 g).

20 MS (APCI +ve) 388/390 (M+H)+
'H NMR (DMSO-d6) 5 8.98 (2H, bs); 8.11-8.07 (1H, t); 7.33-7.31 (1H, d); 7.05 (1H, m):
6.99-6.95 (1H, m); 3.46-3.43 (4H, m); 3.20 (4H, bs); 1.94 (3H, bs); 1.69-1.57 (6H, b AB);
1.51 (6H, bs).

2s  Example 42
2-Chloro-4-(3-pyrrolidinylamino)-N-(tricyclo[S.3.1.13’7]dec-1-ylmethyl)-benzamide,
hydrochloride salt



3 ~ ~u~ 2coc WO 001 61569 152 PCT/ SE00100663 wherein one of R 16 and R 1 ~
represents a |l eaving group, L3, and the other of R 16 and RI ~ rep esant An
a hydrogen atomand m A R ~, R2 and R3 are as defined in formula ?

with a conpound of general formula R4 - Z (Xn s wherein Z represents a «
hydr ogen w@0061869 a group NHRS, (CH2) | _6NHR5, (CHR2)2- ERHPES0ER66H group
(CHZ) ~_30(CHZ) z- 3NHRS and R4 and RS gpe as defined in formula (n,
optionally in the presence of a palladiumcatalyst, a phosphine |igand and
a base; or ~o (vi) when X represents a group CHZO, reacting a conpound of
formula (In as defined in (i) a a conmpound of formula (V) as
defined in (ii) above wherein ond) in the presence of a
base or in the presence of a rnet aI of (¥ii) when X represents a group
CH2NR5, reacting a conpound ] (In ay isH@fined in (i) above with
a conmpound of formula (X] as d ined in (v) above wherein Z represents a
group NHRS; or (viii) when epresents a group CH20(CH2) 1-3 or

CH20( CH2) 2- 30, reacting a ound of formula (J~ as defined in (i) above
wi th a conmpound of formnu as 20 defined in (ii) above wherein Y
represents a group (CH2)1-3 or CH2)2-3, in the presence of a base or in
the presence of a rret al salt; or (ix) when X represents a group CH2NRSCH2
or CHZNRS( ctl o] r ( ed in (i)
above with a% oaﬁﬁ m\g g’?rrrnu ’&?%'&%e@g(nsﬁx Ienljé?1 fm"lf% % @ “Wherein z
repr esenNS(tra-ygbmaol HEdRE yintet ] )bdAx 2nid&HRES g, dExafhple 44k B-artidoepr esent s a
group CH2 and R4 represents an unsubstituted 4- to 6-nenbered saturated

al i phat i Byrrdidineeasbxylic agid, nb*é‘%‘f@ﬂ?‘éﬂr??‘&fm 1y Soirvral of MW@aingl om reacting a

d d of
aneral Sl THag A 113, a3 AT Eertohal 03 R or)” - o

(cH2Y ( xbiswlrbpwlphosplamd It 1" thinchghtbrid 8986 ). peliadéwe (D) atetare (2H0%8) aRCT/ SEO0/ 00663
i) when X S02,, NRSS02 SCZNRS —
o A i S g SRBE AR TR TR pog By T it 2 BRHO LS whor o n

one of Rok& ét%oﬂnh%hlcﬁ&haaaﬂt S‘h&p@ﬁﬁ@tﬁvasXxssﬁ%cﬁxﬁdn&t!hﬁo%ﬁ@ﬁn&!fatR 18 and R
19 represents a hydrogen atom X' represents a group CO CONKS, NRSCO 502,

NRSS02 oroogipmpesaturefor dpindhepresenee of B hydgoclasigacid salution indioxamet and RS ar e
as def i nf'ijml). The solution was concentrated under reduced pressure and triturated with diethyl

—t

ether to give the title compound as a white powder (0.057 g).

MS (APCI +ve) 388 (M+H-HCl)+

15 'HNMR (CD;OD) §7.33 (1H, d); 6.71 (1H, d); 6.63 (1H, dd); 4.27-4.21 (1H, m); 3.57-
3.40 (3H, m); 3.23 (1H, dd); 3.05 (2H, s); 2.43-2.33 (1H, m); 2.33-2.01 (1H, m); 1.99 (3H,
bs); 1.73 (6H, q); 1.62 (6H, d).

Example 43
m  2-Chloro-4-(hexahydro-1H-1,4-diazepin-1-yl)-N-(tricyclo[3.3.1.1% Jdec-1-ylmethyl)-

benzamide, hydrochloride salt



in formula (1], with a conpound of fornula (VI1] as defined in (iii) above,
optionally in the presence of a coupling agent; or (Xxii) when X reprege 9003
a group CO CONKS, NRSCO S02, NRSS02 or Is SO02NR5 and A is C(O NH)

reacting a conmpound of general formula ~n 19 ( wherein R2 and R3 are as
defined W@ W6kl a (n and R18 and R19 are as defined i nPGTSYERUIAE3( XLIT) in
(xi') above, with a conmpound of fornuba (I X) as defined in (iv) above, in

the presence of a base; or O 31 JUL ~QU; ~ WD 001 61569 PCTI SE00100663
154 (xiii) when X represents a sulfur atom reacting a conmpound of fornula
(X) as defined in (v) above, wth an org ithiumreagent and then wth a

conpound of general fornmula R4 - S - SO0Z - T@lw (XA s wherein Tol
represents a tolyl group and REILsS z =. in formula (1); or (xiv) when
X represents a CHOH or CH2 grup, Gt i ng”a conpound of formula (X) as
defined in (v) above, w th apNQrgang Jt hi um reagent and then with a
conpound of general fornula R4 - CHO (XVI) wherein R4 is as defined in
formula (1), optionally f oe® by a reduction reaction; or (xv) when X
represents a bond, reacti compound of formula (X) as defined in (v)
above, with an or ganol i t Jflmm# eagent and then with a conpound of general
formula is RA = O (XVII] wherein R4 is as defined in fornmula (1),
optionally followed by a reduction reaction; (xvi) when X represents a
group SO oxidising a correspondi ng conpound of formula (1) in which X
represents ePrqxatqdhmordn@rq thomethgd degcxiped in Mamleﬂlbém%m aclgomup SCH2,

reactin d defd )

or ganol ?#LEII %ﬁgégen ]dcc" -%g%y&ﬁeﬁﬁ%uggh%ﬂﬁ%g gé"rll a?(ﬁilr‘?n.rlltia H3C ~ ~
Spz S - Gi2didde e@%rbd»byn&\@aaen NdftdethBethl def aE2igh céﬁﬁrﬁuh@ox{ale) @3y 31 JUL
2003 WO 00l 61569 PCT/ SE00100663 | 55 (xviii) when X represents a group SOCH2

or S02CHR, (Ry#)d?-31-big(diphemiphospiuint Inb bmaphthyl (0.036 g), palladium (II) acetate
(0.009 g) and anhydrous toluene (3 ml). The residue was purified by HPLC eluting with a

gradient of 0-5% ethanol in dichloromethane. The product was dissolved in methanol and
stirred at room temperature for 3h in presence of 4N hydrochloric acid solution in dioxane
0 (2 ml). The solution was concentrated under reduced pressure and triturated with diethyl

ether to give the title compound as a white powder (0.17 g).

MS (APCI +ve) 402 M+H-HChH+

lH NMR (CD3;0D) § 7.41 (1H, d); 6.88 (1H, d); 6.81 (1H, dd); 3.83 (2H, t); 3.63 (2H, t);
15 3.40 (2H, t); 3.30 (2H, t); 3.06 (2H, s); 2.24-2.16 (2H, m); 1.99 (3H, bs); 1.74 (6H, q); 1.63

(6H, d).

According to the procedure described in Example 8, the following compounds were
prepared:
20
Example 44
(£)-5-[(3-Amino-1-piperidinyl)methyl]-2-chloro-N-(tricyclo{3.3.1.1 37 ]dec-1-ytmethyl)-

benzamide, hydrocloride salt



compound of formula (n in which X represents a group SCH2; or (xix) when X
represents a group CH=, reacting a conpound of formula (lIl) as s de:fimﬂgmg\
(i) above with trinethyl phophite and then with a conpound of formiia i
(XVIl) as defined in (xv) above in the presence of a base; or (xx) when X
representwoaggse®®up (CHZ)t 6, reacting a conpound of genecasedomodssl a Rzo Ra
R2, (CH'~A R2 A (XIX) to wherein onegpf R2~ and RZ 1 represents a group CHO
or a group (CHz) t.sCHO and the other of R2~ and R21 represents a hydrogen
atom and m A) R1, R2 and R3 are as defined in formula (1], with a

conpound of general fornula (XX :H, wherein R4 is as defined in formula
(n, in the presence of a redugjng t; %ﬁxi) when X represents a
group (CH2)t 6NR5, (CH2)t-3NBNLC 3 OLN ~t.s~ (~2)2-3~~ reacting a
conmpound of forrmula (X1X) as{ deffi ned in (xx) abb®e, with a conpound of
general formula (XXn, R4 - 2 wherein Z repreq_g.‘pts a group ~s-~

(CH2) t - SN~s~ O(CI—|2)z-3NHR5 R4 and RS are as " defined in forrmula (n, in
Zo the presence of a redyfifig7agent; or (xxii) when X represents a group
(CHzZ)t-30(CH2)t _3 or (CHZ)t _30(CH2)2-30. reacting a conmpound of formula
(XI'X) asMB8eAPQEeve) MWx&)6/alBaverH)m whi ch one of RZ and RZt represents a

3003 vo SRMaEBHR A B Bo08ER st Rt E D i Bl Taar dicn s

reduci ngs AOEHE (2, o) 9Wed 43 1SRN Bl 1AM, 9% WM, ancRIRoWAtRimPengral formul a
(XXI'l'), R4-E, wherein E represents a grou CH2)i.3Ls or Q(CHz)2. 3L5, L5

P
i s a i ed¢Hnbp)ghL@HadY 1R4-1.38 A8, af i HeBH, A):fldB¥tbHabs) ), in the presence of
a base; or s (xxiii) when X represents a group (CHz)1.6, reacting a
conpound of forrmula (I1) as defined in (i) above with trinmethyl phosphite)
and t hergsiniple 45 conpound of fornmula (XVl) as defined in (xiv) above, or

compound bRkt paRRR s b T afet Nl et A T B sl -

defined J DHdBabdide. hidlolRIoREESANCE of a base) followed by a reduction
reacti on%lﬂlgirh?ifgyé( XXI 'V e’wg%n Xor epresents a group (CHZ)2.60) reacting a

conpound of general formula R~ Rs RR3 (CH2Z~A Rz R R, R is wherein one of

R2z and R~ represents a group (C 6 a {i¢ other of R2 and R2
represents a hydrogen atom L6 Hepr ts | epaving group and m A R, RZ
onpound of formula (V) as

and R3 are as defined in formta ,
defined in (ii) above in which Y&gepresents a hond; or 20 (xxv) when X
represents a group CR (OH) | ich R is a Cl-C6 al kyl group,

MS (APCI +ve) MW 414/416 M+H)+

'HNMR (CD30D) § 7.74 (1H, d); 7.72 (1H, dd); 7.60 (1H, d); 4.70-4.55 (3H, m); 4.45

(1H, d); 4.00 (1H, d); 3.73 (1H, d); 3.60-3.50 (2H, m); 3.07 (2H, s); 2.71 (1H, d); 2.27
15 (1H, d); 1.98 (3H, bs); 1.77 (3H, d); 1.69 (3H, d); 1.63 (6H, bs).

Example 46
2-Chloro-5-(9-0xa-3,7-diazabicyclo[3.3.1]non-3-ylmethyl)-N -(tricyclo[3.3.1.13’7]dec-1-
ylmethyl)- benzamide, hydrochloride salt



oxi di sing a correspondi ng conpound of fornmula (~ in which X represents
CH(OH), followed by reaction with a Cl1-C6 al kyl lithiumreagent; or 13&M%WH
L Z003 WO 001 61569 157 PCT/ SEO0/ 00663 (xxvi) when X represents a gré '
CHZS, reacting a conmpound of formula (~ as defined in (i) above with a
conpound wo op@Es@r al fornula (XXN), R-SH, wherein R4 is &eTdedoomss i n
formula (1], in the presence of a ba§§; or s (xxvii) when X represents a
group CHZSO or CH~SQZ, oxidising a correspondi ng conpound of formula (n in
which X represents a group CHZS; or (xxviii) mhen X represents a group CHZ
and R represents a 3-piperidinyl or 2- plperaz group, reacting a
conpound of forrmula (I11] as def i mnth a ~o0 reagent forned
by conbi ning pyridine or pyraz ne i um hydri de reagent)

foll owed by a reduction reactd ol XX en X represents a group CH=
and R4 represents a 3-piperidi nyh group, reacting a conpound of general
formula R 13 ( wherein one 4 and R25 represents an al dehyde group
-CHO and the other of R24 R25 represents a hydrogen atomand m A) Ri,
RZ and R3 are as defined romula (n, with 2,3,4,5-tetrahydropyridine,

fol |l owe o] or Zo (xxx) when X represents a bond, NRS

or NRS(gﬂ§¥ﬁ§Cf Egéﬁ @E%@%Z&h?@*a carbon |inked piperidyl or plpera2|nyl

group, reﬁmmm@:wgmm&mumtﬁgeﬂﬁm&#wm f); 3.70831.40 (4H, 2008460 001 61569

158 R2s Rs R2~ R2 R PCTI SEQ0/ 00663 (xxvn wherei n one of R26 and RZ

r epr eseritd. @)% @ 8): HY3-2P0RAL, mNRSL G B, mINRR? (B &k hyB (3H, d);

NRs ( )1 CaERYRAY! (CH2) 1. ~- pyrazinyl group and the other of R26 and
RZ' S'e_%rlﬁse ?EFY&gé%gmegﬁ aton) and m A R~, RZ and R3 are as defined in

fornula ()7 mnth a s source of hydrogen and a hydrogenation catal yst; or

(xxxi) presents a group CH20(CHi )~_3 or CH20(CHZ)2_3~ and Ais

NHC( 0) , *&Hﬁﬂ a conpound of general formula

2-Chloro-5-(3,7-diazabicyclo[3.3.1]non-3-ylmethyl)-N-(tricyclo[3.3.1.13’7]dec-1- -

ylmethyl)-benzamide, hydrochloride salt
cl @\m
H
o .HCI

MS (APCI +ve) MW 442/444 (M+H)+

'HNMR (CD30D) & 7.91 (1H, s); 7.78 (1H, d); 7.56 (1H, d); 7.46 (1H, bs); 4.44 (2H, bs);

3.65-3.28 (8H, m); 3.08 (2H, bs); 2.48 (2H, bs); 2.05-1.90 (5H, m); 1.77 (3H, d); 1.71 -
15 (3H, d); 1.64 (6H, bs).

10

Example 48
trans-2-Chloro-5-{[8-(methylamino)-3-azabicyclo[3.2.1]oct-3-yl]methyi]-N-
(tricyclo[3.3.1.1° Jdec-1-ylmethyl)-benzamide, hydrochloride salt

20



R~ Rs RRs L' OC x io R wherein one of RZ$ and R29 represents a group
-X'"-R4 and the other of RZ$ and R29 represents a hydrogen atom 31 JuL 2003
X''represents a group CH20(CHZ)1_3 or CHZQ(CHZ)2_30, L' represents a

| eavi ng %ﬂgup and R2, R3 and R4 are as defined in fornula éWL with a
conpound W 0%&38%1 2 (vin as defined in (iii) above, optPoOHEMYE], ¢ he
presence of a is coupling agent; or ¢&xxii) when X represents a group
CH20(CHZ)t _3 or CHZQ(CHZz)2 30 and Ais C(ONH, reacting a conpound of
general fornula 31 J UL 2003 WO 001 61569 PCTI SEO0/ 006b3 159 R28 R3 R29
HZN RZ (XXVI ~ wherein R2 and R3 are as defined in formula (n and R28 and
R29 are as defined in formul a (XXVI>] in (xxxNp above, with a conpound of
formula (1X) as defined in (ivE~ape e presence of a base; s and
optionally after (i), (ii)) (Hii)} (W, (vii), (viii), (ix))
(x), (xi), (xii), (xiii), (%N Y, ;o (xvii), (xviii), (xix), (xx))
(xxi), (xxii), (xxiii)) (xxiv),A(xxv), (xxvi)) (xxvii), (xxviii), (xxix),
(xxx), (xxxi) or (xxxii) r?ing t he conpound of fornula (nto ! a
further conpound of formu and, if desired, form ng a pharmaceutically
acceptable to salt or s of the compound of formula ()]. 9. A

phar maceuti cal conposition conprising a conpound of fornmula (n) or a
pharmaceutical |y acceptable salt or solvate thereof) as claimed in any one

of cl ai ngs AR +Ke) wsggpusg(Mq.H)w t h a pharmaceutically acceptabl e
adj uvant;, diluent or carrier. is process for_ the preparation of a

phar mac e BRI (CRsREY §i7 199 AHaD): ZI7$|(%did|)n7 4 ('iﬁ?ndb 4 (31 esordit @Hsdii xi ng a
b |
Cher dor SRSk ke $b7 ab 18FREAH W 2 0 ATRER B G ORIt So 1y

accept abl7a (3H] d;yamoawhdl),uesﬁt(éﬂcbgarri er. w1l. A conpound of formula (>],

or a pharmaceutically acceptable salt or solvate thereof, as ciained in any
one of clainms 1 to 7 for use in therapy, 12. Use of a conpound of fornula—
(n) or q;xgg%ier@ceuti cally acceptable salt or solvate zs thereof, as clained
in any one Oof clains 1 to 7 in the manufacture of a nedi canent for use in

t he tr eaissdEhlové-Srithexalydspplyraelobd4-cipyrrol-2(1H)-yl)methyl]-N-

10 (tricyclo[3.3.1.13’7]dec-l-ylmethyl)-benzamide, hydrachlioride salt

Cl NH
H
N N

o HCI

MS (APCI +ve) MW 428/430 M+H)+
'H NMR (DMSO-d6) & 8.00 (1H, t); 7.65 (1H, s); 7.63 (1H, d); 7.52 (1H, d); 4.34

15 (2H, bs); 3.60-3.05 (10H, m); 2.97 (2H, d); 1.95 (3H, bs); 1.70 (3H, d); 1.63 (3H, d);
1.57 (6H, s).

Example 50
2-Chloro-5-(4-piperidinylidenemethyl)-N-(tricyclo[3.3.1.1>" dec-1-yimethyl)-

20 benzamide, hydrochloride salt



31 JUL Z003 CVO 00161Sbh9 I'~:."1'~S~00 O0~0; 1b0 13. Use of a compound of
formula (n, or a pharmaceutically acceptable salt or solvate thereo‘“ J@??ﬁﬂ?
claimed in any one of clains 1 to 7 in the manufacture of a nedi canenf for
use in the treatnent of an obstructive airways di sease. 14. Use according’
to cl ai mWKBU/6kIeRr ei n t he obstructive airways di sease i SPGRSEIe06&r chronic
obstructive pul nonary disease. .AU As Aly. Ay. A. _. Al . AA9. A@. A A

. A AFSe. A. A3. . AY@ AF{ Y. AY. . A3h, . AU gYh. A .Ah .Af.Ah .A@.AQ. AA@.A.@
A Al A@o AF@ AF. AYU, . Ah. AUy. Ay. A{. AY. . Ay. A 9. AA@A

Al h, . AF. A . AS. A A AU. Al Al . AA A . Ahg  AYh% ALR Al r. AY . Al A9. Al UL. AYU

. Ahl 2. AF. 9. A h,. A3AY . A S. A3{. ‘

JALL CACTLDAFA LA Ay. AF@ . AY, .

ah _JAI . ARf. Al @6 AYF, . AFhy
Xh AFA, AU, . AU

: Ny A . .
AL UL ASr. AFf. AL {. AY. . A . AYh, A {, _. A }oPAS. Ahy, . AYU. AYA@ . AUS. AA A
.Af LA h@AU. AU . AYA Al h .

a) [[4-chloro-3-[[(tricyclo[3.3.1.13’7]dec-1-ylmethyl)amino]carbonyl]phenyl]-
methyl] phosphonic acid, dimethyl ester

5 5-Bromomethyl-2-chloro-N~(tricyclo[3.3.1.1>" Jdec-1-ylmethyl)-benzamide (5.70 g,
Example 8b) in 100ml of trimethylphosphite was heated at reflux for 15h. The solvent was
removed by azeotropic distillation with toluene under high vacuum to afford the subtitle

compound as a yellow solid. -

10 MS (APCI +ve) MW 426/428 (M+H)+
'HNMR (DMSO0-d6) & 8.34 (1H, t); 7.42 (1H, d); 7.35-7.27 (2H, m); 3.63 (3H, s); 3.58
(3H, s); 3.42 (2H, d); 2.92 (2H, d); 1.94 (3H, bs); 1.67 (3H, d); 1.59 (3H, d); 1.52 (6H, bs).

b) 4-[[4-chloro-3-[[(tricyclo[3.3.1.13’7]dec-1-ylmethyl)amino]carbonyl]phenyl]

15  methylene]-1-piperidinecarboxylic acid, 1,1-dimethylethyl ester
To a solution of the crude [[4-chloro-3-[[(tricyclo[3.3.1.13'7]dec-1-ylmethy1)amino]
' carbonyl]phenyl] methyl] phosphonic acid, dimethyl ester (2.50 g, Example 50a) in

tetrahydrofuran (50 ml) at —78 °C was added a solution of lithium diisopropylamide (7.30

ml, 2M in tetrahydrofuran). The reaction was allowed to warm to room temperature and
20  stirred for 15min. N-t-butoxycarbonylpiperidin-4-one (1.52g) in tetrahydrofuran (5 ml)

was then added and the mixture stirred for 24h. The reaction was diluted with water and

extracted with ethylacetate. The organic layer was washed with brine and dried over

magnesium sulfate. The crude material was purified on a silica gel (0 to 5% methanol in

dichloromethane) to afford the subtitle compound as a white foam.

MS (APCI +ve) MW 443/445 (M+H)+
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2-Chloro-5-(piperidin-4-ylsult‘anyl)-N-(tricyclo[3.3.1.13’7]dec-l-ylmethyl)-benzamide,
hydrochloride sait
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a)  4-(Toluene-4-sulfonyisulfanyl)-piperidine-1-carboxylic acid tert-butyl ester
10 4-lodo-piperidine-1-carboxylic acid, terr-butyl ester (1.3g) and potassium toluene-4-

thiosulfonate (1.0g) were combined in ethanol (10ml) with cis-dicyclohexane 18-crown-6

(10mg) and heated under reflux for 12h. After cooling the reaction mixture was partitioned

between ethyl acetate and water, the organic layer was separated, washed with water and

brine, dried over magnesium sulfate and concentrated under reduced pressure. The residue -
15 was purified by silica gei chromatography (eluting with iso-hexane / ethyl acetate 4:1 to

7:3), to yield the subtitle compound as an oil (0.65g).

MS (APCI +ve) 315 (M+H-tBu)+

1H NMR (CDCl3) § 7.80-7.85 (2H, m), 7.30-7.40 (2H, m), 3.95-4.10 (1H, m), 3.75-3.85
20 (1H, m), 3.40-3.50 (1/2H, m), 3.10-3.20 (1/2H, m), 2.95-3.05 (1H, m), 2.80-2.90 (1H, m ),

2.46 (3H, s), 1.90-2.10 (2H, m), 1.50-1.70 (2H, m), 1.43 & 1.45 (OH, Pair s).
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reaction mixture was warmed to ambient temperature and quenched by the addition of

water (5ml). The reaction mixture was diluted with ethyl acetate and washed twice with

to  saturated aqueous sodium hydrogen carbonate solution, then with brine and dried over
magnesium sulfate. The organic layer was concentrated under reduced pressure to give a
residue which was purified by silica gel chromatography (eluting with 0-5% ethanol in

dichloromethane) to yield the subtitle compound (0.20g).
15 MS (APCI +ve) 419/21 (M+H-BOC)+

¢)  2-Chloro-5-(piperidin-d-ylsulfanyl)-N-(tricyclo(3.3.1.1>" |dec-1-ylmethyl)-
benzamide, hydrochloride salt
2-Chloro-5-(-(4-[{ 1,1-dimethylethyl }oxycarbonyl}-piperidin4-ylsulfanyl)-N-

20 (tricyclo[3.3.l.13’7]dec-l-ylmethyl)-benzamidc (0.20g, Example 55b) was dissolved in
methanol (15 mi) and hydrochloric acid (1.0ml of a 4N solution in dioxane) was added.
After stirring at room temperature for 14h, the reaction mixture was basified with saturated
sodium hydrogen carbonate solution and extracted twice with dichloromethane. The
organic layer was concentrated under reduced pressure to give a residue which was purified

25 by silica gel chromatography (eluting with 0-100% methanol in dichloromethane). The
residue was dissolved in dichloromethane (Sml) and hydrochloric acid (1N in diethyl ether,
2ml}) added. Evaporation to dryness gave the title compound as the hydrochloride salt
(0.050g).

30 MS (APCI +ve) 419/21 (M+H)+
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m-Chloroperoxybenzoic acid (166mg) was added to a solution of 2-chloro-5-(piperidin-4-
ylsulfanyl)-N-(tricyclo[3.3.1. 13'7]dec- 1-ylmethyl)-benzamide (0.35g, Example 55¢) in

10 dichloromethane (5ml). After 2h calcium hydroxide (0.20g) was added and 30min. later
the salts removed by filtration. The filtrate was concentrated under reduced pressure to
give a residue which was purified by silica gel chromatography (eluting with 0-25%
ethanol in dichloromethane). The residue was dissolved in methanol (5 ml) and
hydrochloric acid (0.5ml of a 4N solution in dioxane) was added. After stirring at room

ts  temperature for 14h, the solution was concentrated under reduced pressure and triturated

with diethyl ether to yield the title compound as the hydrochloride salt (0.030g).

MS (APCI +ve) 435/37 (M+H)+
'H NMR (DMSO-d6) 8 8.88 (1H, brs), 8.47 (2H, brt), 7.76 (1H, d), 7.67 (1H, dd), 7.61

20 (1H, d), 3.30-3.40 (2H, m), 3.13 (1H, t), 2.98 (2H, d), 2.80-2.90 (2H, m), 2.15 (1H, d), 1.95
(3H, m), 1.50-1.85 (15H, m).

Example 57
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m-Chloroperoxybenzoic acid (0.30g) was added to a solution of 2-chloro-5-

s (piperidin-4-ylsulfinyl)-N-(tricyclo[3.3.1.1>""dec-1-ylmethyl)-benzamide (0.30g) in
dichloromethane (10ml). After 2h calcium hydroxide (170mg) was added and 30min. later
the salts removed by filtration, The filtrate was concentrated under reduced pressure to
give a residue which was purified by silica gel chromatography (eluting with 0-2% ethanol
in dichloromethane). The residue was dissolved in methanol (5 ml) and hydrochloric acid

10 (0.25ml of a 4N solution in dioxane) was added. After stirring at room temperature for
14h, the solution was concentrated under reduced pressure and triturated with diethyl ether

to yield the title compound (0.03g).

MS (APCI +ve) 451/53 (M+H)+

s 'n NMR (DMSO0-d6) & 8.89 (1H, brs), 8.57 (1H, t), 8.50 (1H, brs), 7.87 (2H, ABq), 7.75
(1H, d), 3.71 (1H, td), 3.40 (2H, d), 3.00 (2H, d), 2.80-2.90 (2H, m), 1.95-2.05 (5H, m),
1.50-1.90 (14H, m).

Example 58
20 2-Chloro-5-(piperidin-4-ylmethylsulfanyl)-N-(tricyclo[3.3.1.13’7]dec-1-ylmethyl)-
benzamide, hydrochloride salt
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Trifluoroacetic acid anhydride (2ml) was added to a solution of 2-chloro-5-

s methylsulphinyl-N-(tricyclo{3.3.1. 13'7]dec-1 -yimethyl)-benzamide (0.53g, Example 58a,
WO 99/29661) in dichloromethane (10mi) and heated under reflux for 1.5h, cooled and -
concentrated. The resultant residue was dissolved in methanol (30ml), allowed to stand for
1 hour then concentrated. The resultant residue was dissolved in acetone (10ml) and
potassium carbonate (0.60g) and 4-iodomethyl-piperidine-1-carboxylic acid tert-butyl ester
10 (0.94g) was added. The reaction mixture was heated under reflux for 3h, cooled and
concentrated. The resultant residue was dissolved in ethyl acetate, washed twice with 10%
w/w KHSQ4 solution, twice with saturated sodium hydrogen carbonate solution, once with
brine and dried over magnesium sulfate. The organic layer was concentrated under reduced
pressure to give a residue which was purified by silica gel chromatography (eluting with 0-

15 2% ethanol in dichloromethane), to yield the subtitle compound (0.46g).

MS (APCI +ve) 433/35 (M+H-BOC)+

'H NMR (CDCl3) § 7.61 (1H, d), 7.25-7.31 (2H, m), 6.27 (1H, brt), 4.09 (2H, brd), 3.17

(2H, d), 2.86 (2H, d), 2.66 (2H, t), 2.01 (3H, s), 1.60-1.90 (15H, m), 1.45 (9H, s), 1.18
20 (2H, dg).

b) 2-Chloro-5-(piperidin-4-ylmethylsulfanyl)-N-(tricyclo[3.3.1.13’7]dec-1-
yimethyl)-benzamide, hydrochloride sait
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MS (APCI +ve) 433/35 (M+H)+

'HNMR (DMSO-d6) b 8.76 (1H, brs), 8.48 (1H, brs), 8.35 (1H, t), 7.40 (2H, ABq), 7.28

(1H, d), 3.24 (2H, d), 3.00 (2H, d), 2.92 (2H, d), 2.84 (2H, q), 1.94 (5H, brs), 1.75-1.82
10 (1H, m), 1.65 (6H, q), 1.52 (6H, s), 1.40 (2H, q).

Example 59
2-Chloro-S-(piperidin-4-ylmethanesulfonyl)-N-(tricyclo[3.3.1.13’7]dec-1-ylmethyl)-
benzamide, hydrochloride salt
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m-Chloroperoxybenzoic acid (0.19g) was added to a solution 2-chloro-5-(4-[{1,1-
dimethylethyl} oxycarbonyl] piperidin-4-ylmethylsulfanyl)-N-(tricyclo[3.3.1.1>" Jdec-1-
ylmethyl)-benzamide (0.165g, Example 58a) in chloroform (10ml). After 5h calcium
20  hydroxide (120mg) was added and 30min. later the salts removed by filtration. The
reaction mixture was concentrated, then dissolved in methanol (10 ml) and hydrochloric
acid (1.0ml of a 4N solution in dioxane) added. After stirring at room temperature for 14h,

concentration under reduced pressure yielded the title compound (0.075g).
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(1H, m), 1.95 (SH, brs), 1.40-1.80 (14H, m).

Example 60
2-Chloro-5-(piperazine-1-carbonyl)-N-(tricycio[3.3.1.1 Jdec-1-ylmethyl)-benzamide,
hydrochloride salt

ZT

0 a) 4-Chloro-N-(tricyclo[3.3.1.1>"" Jdec-1-yimethyl)-isophthalamic acid
n-Butyllithium (3ml, 2M hexanes) was added at -78°C to a solution of 5-bromo-2-

chloro-N-(tricyclo{3.3.1.1 3’7]dec-l-ylmcthyl)bcnzamide (1.0g, Example 23a) in
tetrahydrofuran (20ml). After 10min. the reaction mixture was decanted onto dry solid
carbon dioxide and allowed to warm to ambient temperature. The reaction mixture was

15 acidified with concentrated hydrochloric acid and extracted with ether, The organics were
separated, dried over magnesium sulfate and concentrated under reduced pressure to give a
residue which was purified by silica gel chromatography (eluting with iso-hexane / ethyl

acetate 3:1 to 1:1 + 1%AcOH), to yield the subtitle compound as a solid (0.45g).

20 MS (APCI +ve) 348 /350 (M+H)+
1H NMR (DMSO0-d6) 3 13.33 (1H, s}, 8.44 (1H, t), 7.94 (1H, dd), 7.87 (1H, d), 7.63
(1H, d), 2.95 (2H, d), 1.95 (3H, s), 1.63 (6H, q), 1.53 (6H, s).
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MOA & () c%g%-ﬁ-(ggc}glgfl}%ﬁfé'?])déclz-@;'}rgg{g%-gs%bhthalamic acid (0.15g, Example 60a),
s piperazine-1-carboxylic acid tert-butyl ester (0.16g) and PyBrOP (0.40g) in N-
methylpyrrolidinone (10ml). After Sh the reaction mixture was diluted with ethyl acetate
and washed twice with water, twice with 10% KHSOy4 solution, twice with saturated
NaHCOj3 solution and once with brine, then dried over magnesium sulfate and
concentrated under reduced pressure. The residue was purified by silica gel
10 chromatography (eluting with ethanol (0-5%) in dichloromethane), then redissolved in
methanol (10ml) and treated with hydrochloric acid (4N dioxane, Iml). After 48h the
reaction mixture was concentrated under reduced pressure and recrystallised from iso-

hexaxne/propan-2-ol to yield the title compound as a solid (0.10g).

15 MS (APCI +ve) 416/ 418 (M+H)+
1H NMR (DMSO-d6) & 9.18 (1H, t), 8.42 (1H, t),7.59 (1H, d),7.47-7.52 (2H, m), 3.50-
3.90 (4H, brs), 3.05-3.25 (4H, brs), 2.94 (2H, d), 1.95 (3H, s), 1.63 (6H, q), 1.52 (6H, s).

The following Examples were made in an analogous manner.

20
Example 61
2-Chloro-5-([1,4]diazepane-1-carbonyl)-N-(tricyclo[3.3.1.13’7]dec-1-ylmethyl)-
benzamide, hydrochloride salt
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ZI

MS (APCI +ve) 430/ 432 (M+H)+

1H NMR (DMSO0-d6) 8 9.10 (2H, brs), 8.06 (1H, brs), 7.53 (1H, d), 7.45-7.48 (2H, m),

3.78 (2H, brs), 3.54 (2H, brs), 3.20-3.25 (4H, m), 2.97 (2H, d), 2.00 (2H, m), 1.95 (3H, s),
5 1.65(6H, q), 1.55 (6H, s).

Example 62
4-Chloro-N-1-(piperidin-4-yl-)}-N2-(tricycto[3.3.1.1>" Jdec-1-ylmethyl)-
isophthalamide, hydrochloride salt

H
N

\QH HCl

o

ZT

Cl

10

MS (APCI +ve) 430 / 432 (M+H)+
'H NMR (DMSO-d6) & 8.66-8.76 (3H, m), 8.42 (1H, t), 7.89-7.93 (2H, m), 7.60 (1H, d),
4.01-4.09 (1H, m), 3.29 (2H, d), 2.95-3.05 (4H, m), 1.95 (SH, brs), 1.47-1.82 (14H, m).
15

Example 63
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20

2-Chloro-5-(hydroxy- -plperldmy )=N-(tric " Jdec-1-ylmethyl)-

benzamide, hydrochloride sait

Cl
NH .HCI

ZT

a) i-Chloro-S-[4-[[{1,1-dimethylethyl}oxycarbonyl] piperidinyl]-hydroxymethyl]-
N-(tricyclo[3.3.1.1>] dec-1-ylmethyl) -benzamide

To a solution of 5-bromo-2-chloro-N-(tricyclo[3.3.l.13'7]dec-l-ylmethyl)—benzamide
(1.5 g, Example 23a) in anhydrous tetrahydrofuran (50 ml) under a nitrogen atmosphere at
-78°C was added dropwise n-butyllithium solution (2.5M in hexanes, 3.4 ml). The mixture
was stirred for 10min. at —78°C, then a solution of 4-formyl-1-piperidinecarboxylic acid,
1,1-dimethylethy! ester (1.09 g, Journal of Medicinal Chemistry, 1999, 42(12), 2180-2190)
in anhydrous tetrahydrofuran (10 ml) was added dropwise. The reaction mixture was
stirred at ~78°C for 30min. then quenched with saturated aqueous ammonium chloride
solution (100 ml). The product was extracted twice with ethyl acetate (2x100 ml)'. The
organic extracts were combined, dried over anhydrous magnesium sulfate, filtered and
concentrated under reduced pressure. The residue was purified by chromatography on
silica gel eluting with iso-hexane : ethyl acetate / (2:1) then (1:2), then purified further by
HPLC eluting with a gradient of 0-5% ethanol in dichloromethane to give the subtitle

compound as a white foam (0.61 g).

MS (APCI +ve) 517 M+H)+

'HNMR (DMSO-d6) § 8.28 (1H, v); 7.40 (1H, d); 7.33-7.27 (2H, m); 5.33 (1H, d); 4.34
(1H, 1); 3.93 (3H, bs); 2.93 (2H, d); 2.61 (2H, bs); 1.94 (3H, bs); 1.63 (6H, q); 1.53 (6H, d);
1.37 (94, s); 1.34-1.23 (2H, m); 1.09 (2H, dt).

09%& () -
0%823 1 JUbZG&?
& X9{\ = 1
10% E
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MS (APCI +ve) 417 (M+H-HCD+

10 IH NMR (DMSO-d6) 3 8.70 (1H, bs); 8.29 (2H, bt); 7.44 (1H, d); 7.33 (2H, dt), 5.53
(1H, d); 4.40 (1H, t); 3.23 (2H, bs); 2.93 (2H, d); 2.76 (2H, bd); 1.94 (3H, bs); 1.77-1.36
(1H, m); 1.53 (6H, s).

Example 64
s (£)-2-Chloro-5-(hydroxy-3-piperidinylmethyl)-N-(tricyclo[3.3.1.1> 1dec-1-yimethyl)-

Cl
H

o] OH HCI

benzamide, hydrochloride salt

Prepared by an analogous route to Example 63 employing 3-formyl-1-

20  piperidinecarboxylic acid, 1,1-dimethylethyl ester.

MS (APCI +ve) MW 417/419 (M+H)+
1H NMR (CD3;0D) § 8.41 (1H, t); 7.46 (1H, d); 7.41 (1H, d); 7.39 (1H, s); 4.65 (0.5H, d);
4.50 (0.5H, d); 3.74 (0.5H, td); 3.66 (1H, q); 3.57 (0.5H, t); 3.44 (0.5H, bd); 3.18

25 (0.5H, bd); 3.06 (2H, d); 2.86 (2H, qd); 2.10-1.87 (m, 2H); 1.98 (3H, bs); 1.77 (3H, d);
1.68 (3H, bd); 1.63 (6H, s), 1.60-1.50 (m, 1H); 1.50-1.36 (m, 1H). |
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isopropylethylamine (6 ml) followed by adamantanemethylamine (3.5ml) added at 0°C.

The mixture was stirred at 0°C for 10min., then partitioned between diethyl ether and 1N
aqueous hydrochloric acid. The organic layer was dried over magnesium sulfate and

s concentrated in vacuo. The crude material was purified by recrystallisation from
dichloromethane/ethylacetate/i-hexane to afford the title compound as a white solid (6.5 g)

(sample contained some of the corresponding benzyl chloride). .

b) 2-Bromo-5-(4-[{1,1-dimethylethyl}oxycarbonyl]-piperazin-1-yl)methyl-N-
20 (tricyclo[3.3.1.13’7]dec-l-ylmethyl)-benzamide
A mixture of 2-bromo-5-bromomcthyl-N-(tricyclo[3.3.1.13’7]dcc-l-ylmethyl)-
benzamide (Example 653, 5.0g), 1-tertbutyloxycarbonylpiperazine (2.3g), potassium
carbonate (3.2g), potassium iodide (0.30g) and acetone (75ml) was refluxed in the dark for
14h. The mixture was concentrated in vacuo, partitioned between ethyl acetate and water,

2s  then washed with brine. The organic layer was dried over magnesium rsulfate and
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MS (APCI +ve) MW 447(M+H)+

15 'HNMR (DMSO-d6) § 9.53 (1H, s, br); 8.31 (1H, t); 7.72 (1H, d); 7.60 (1H, m), 4.33
(1H, m); 3.50-3.00 (4H, m); 3.50-3.40 (1H, m); 2.94 (2H, d); 1.94 (3H, bs); 1.71-1.58
(6H, m); 1.54 (6H, bs).

20 Example 66
2-Chloro-5-[2-(1-piperazinyl)ethyl]-N-(tricyclo[3.3.1.13'7]dec-1-ylmethyl)-benzamide,
hydrochloride salt

ZT

a) 2-Chloro-5-(2-hydroxyethyl)-N-(tricyclo[3.3.1.13'7]dec-l-ylmgthyl)-benzamide
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U&' () - 9! 18t @oa#rtifer -1 ﬁlﬂ% then ethylene oxide (1.0 ml) was added. The resulting soluuon
was stirred at ~78°C for 30min. then was warmed to 0°C and stirred for another 6h. The
reaction mixture was quenched with saturated aqueous ammonium chloride solution (70
ml) and extracted with ethyl acetate (3x100 ml). The combined extracts were dried over
to  anhydrous magnesium sulfate, filtered, and the filtrate concentrated under reduced
pressure. The residue was purified by chromatography over silica gel eluting with
dichloromethane : ethanol (98:2) to give the subtitle compound as a pale yellow solid (0.89
g).

15 MS (APCI +ve) 348 (M+H)*
'H NMR (DMSO-dg) & 8.27 (1H, t), 7.36 (1H, d); 7.28-7.23 (2H, m); 4.65 (1H, t); 3.60
(2H, q); 2.92 (2H, d); 2.73 (2H, 1); 1.94 (3H, bs); 1.63 (6H, q); 1.52 (6H, d).

b) 2-Chloro-5-(2-oxoethyl)-N-(tricyclo[3.3.1.1*"]dec-1-ylmethyl)-benzamide

20 To a solution of 2-chloro-5-(2-hydroxyethyl)-N-(tricyclo{3.3.1.1*}dec- l-ylmethyl)-
benzamide (1.07 g, Example 66a) in anhydrous dichloromethane (20 ml) was added Dess-
Martin periodinane reagent (1.95 g) and the mixture was stirred at room temperature forlh.
Sodium thiosulfate (3.43 g) was dissolved in aqueous sodium bicarbonate solution (28 ml)
and added to the reaction mixture. Diethyl ether (50 ml) was then added and the mixture

25 was stirred for 10min.. The layers were partitioned and the organic layer was washed with
water then brine. The organic extracts were then dried over anhydrous magnesium sulfate,
filtered and concentrated under reduced pressure to afford the subtitle compound as a white

solid (1.06 g).

10 MS (APCI +ve) 346 (M+H)"
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benzamide (0.101 g, Example 66b) in anhydrous 1,2-dichloroethane (5 ml) was added
1-piperazinecarboxylic acid, 1,1-dimethylethyl ester (0.108 g) then sodium
triacetoxyborohydride (0.086 g). The reaction mixture was stirred for 14h at room
temperature. Water (10 ml) and dichloromethane (10 ml) were added and the layers were
partitioned. The organic extract was dried over anhydrous magnesium sulfate, filtered and
concentrated under reduced pressure. The residue was purified by HPLC eluting with a
gradient of 0-5% ethanol in dichloromethane then by chromatography over silica gel
eluting with ethyl acetate. The white powder obtained was dissolved in methanol (5 ml)
and a solution of hydrochloric acid in dioxane (4N, 1 ml) was added. The mixture was
stirred for 14h at room temperature. Solvents were then removed under reduced pressure
and the product obtained was triturated with diethyl ether to afford the title compound as a
white powder (0.047 g).

MS (APCI +ve) 416 (M+H)"

'H NMR (CD;0OD) & 8.42 (1H, t); 7.46 (1H, d); 7.41-7.38 (2H, m); 3.63-3.49 (8H, m);
3.48-3.45 (2H, m); 3.19-3.14 (2H, m); 3.06 (2H, s); 1.99 (3H, bs); 1.73 (6H, q); 1.63
(6H, d).

Example 67
2-Chloro-5-[2-(2,5-diazabicyclo[2.2.1]hept-2-yl)ethyl]-N-(tricyclo[3.3.1.1*"]dec-1-
yimethyl)-benzamide, hydrochloride salt

.
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MS (APCI +ve) 428 (M+H)"

'H NMR (CD,0D) 8 7.49-7.40 (3H, m); 4.64 (2H, d); 3.92 (2H, d); 3.77-3.48 (4H, m);

3.18 (2H, t); 3.08 (2H, s); 2.61 (1H, bd); 2.28 (1H, bd); 2.00 (3H, bs); 1.75 (6H, q); 1.64
15 (6H, d).

Example 68 -
5-[2-(4-Amino-1-piperidinyl)ethyl]l-2-chloro-N-(tricyclo[3.3.1.1%"1dec-1-ylmethyl)-

benzamide, hydrochloride salt
L
NH
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3.41-3.35 (2H, m); 3.23-3.14 (3H, m); 3.08 (2H, s); 2.33-2.29 (2H, m); 2.13-2.04 (2H, m);
15 2.00 (3H, bs); 1.75 (6H, q); 1.64 (6H, d).

Example 69
2-Chloro-5-[2-(3-piperidinylamino)ethyl]-N-(tricyclo{3.3.1.1%"}dec-1-ylmethyl)-

Q\IH
N

H

benzamide, dihydrochloride salt

ZT

20

Prepared according to the method described in Example 66¢ from 2-chloro-5-(2-
oxoethyl)—N-(tdcyclo[B.l1.1”]dec-l-ylmethyl)-benzamide (0.094 g, E’xample 66b),

3-amino-1-piperidinecarboxylic acid, 1,1-dimethylethyl ester (0.109 g), sodium
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Prepared according to the method described in Example 66¢ from 2-chloro-5-(2-

2  oxoethyl)-N-(tricyclo(3.3.1.1*7]dec-1-ylmethyl)-benzamide (0.094 g, Example 66b), 3-
piperidinyl-carbamic acid, 1,1-dimethylethyl ester (0.109 g), sodium triacetoxyborohydride
(0.081 g) and 1,2-dichloroethane (2 ml). After work-up, the residue was purified by HPLC
eluting with a gradient of 0-5% ethanol in dichloromethane then by HPLC eluting with a
gradient of 0-2% ethanol in dichloromethane. The white powder obtained was dissolved in

25 methanol (2 ml) and a solution of hydrochloric acid in dioxane (4N, 1ml) was added. The
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2-Chloro-5-[2-(3-pyrrolidinylamino)ethyl]-N-(tricyclo(3.3.1.1%"1dec-1-yimethyl)-
benzamide, dihydrochioride salt
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15
Prepared according to the method described in Example 66¢ from 2-chloro-5-(2- -
oxoethyl)-N-(tricyclo[3.3.1.1>7]dec-1-ylmethyl)-benzamide (0.094 g, Example 66b), 3-
amino-1-pyrrolidinecarboxylic acid, 1,1-dimethylethyl ester (0.101 g), sodium
triacetoxyborohydride (0.081 g) and 1,2-dichloroethane (2 mi). After work-up, the residue
20  was purified by HPLC eluting with a gradient of 0-5% ethanol in dichloromethane. The
pale orange powder obtained was dissolved in methanol (2 ml) and a solution of
hydrochloric acid in dioxane (4N, 1ml) was added. The mixture was stirred for 14h at room

temperature. Solvents were then removed under reduced pressure and the product obtained
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Example 72

10 5-[2-[(3R)-3-Aminopyrrolidinyl]ethyl]-2-chloro-N-(tricyclo[3.3.1.1*"]dec-1-ylmethyl)-

WLS\D""NHZ
H
N

o] ct

15 Prepared according to the method described in Example 66¢ from 2-chloro-5-(2-

oxoethyl)-N-(tricyclo[3.3.1.1%"1dec- 1-ylmethyl)-benzamide (0.094 g, Example 66b),

benzamide, hydrochloride salt

(3R)-pyrrolidinyl-carbamic acid, 1,1-dimethylethyl ester (0.101 g), sodium
triacetoxyborohydride (0.081 g) and 1,2-dichloroethane (2 ml). After work-up, the residue
was purified by HPLC eluting with a gradient of 0-5% ethanol in dichloromethane. The

20  white powder obtained was dissolved in methanol (2 ml) and a solution of hydrochloric
acid in dioxane (4N, 1ml) was added. The mixture was stirred for 14h at room temperature.
Solvents were then removed under reduced pressure and the product obtained was

triturated with diethyl ether to afford the title compound as a white powder (0.060 g).

25 MS (APCI +ve) 416 (M+H)"
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2-Chloro-5-[2-[2-(hydroxymethyl)-1-piperazinyl]ethyl]-N-(tricyclo[3.3.1.13"]dec-1-
ylmethyl)-benzamide, hydrochloride salt

OH
N’Q
k/NH
H _—
N
c <
10 Prepared according to the method described in Example 66c from 2-chloro-5-(2-

oxoethyl)-N-(tricyclo[3.3.1.1>"]dec- 1 -ylmethyl)-benzamide (0.094 g, Example 66b), 3-
(hydroxymethyl)- 1-piperazinecarboxylic acid, 1,1-dimethylethyl ester (0.117 g), sodium
triacetoxyborohydride (0.081 g) and 1,2-dichloroethane (2 ml). After work-up, the residue
was purified by HPLC eluting with a gradient of 0-5% ethanol in dichloromethane then

15 chromatography eluting with ethyl acetate then ethyl acetate : ethanol (95:5). The white
powder obtained was dissolved in methanol (2 ml) and a solution of hydrochloric acid in -
dioxane (4N, 1ml) was added. The mixture was stirred for 14h at room temperature.
Solvents were then removed under reduced pressure and the product obtained was
triturated with diethyl ether to afford the title compound as a white powder (0.016 g).

20
MS (APCI +ve) 446 M+H)"
'H NMR (CD,0OD) § 8.43 (1H, t); 7.48-7.40 (3H, m); 4.14 (1H, bd); 3.93 (1H, bd); 3.81-
3.76 (2H, m); 3.74-3.58 (5H, m); 3.57-3.45 (2H, m); 3.28-3.19 (1H, m); 3.17-3.11 (1H, m);
3.07 (21, 5); 1.99 (3H, bs); 1.73 (6H, q); 1.64 (6H, s).
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a) 4-[4-Chloro-3-[[(2-tricyclo[3.3.1.13‘7]dec-1-ylethyl)amino]carbonyl]phenyl]
hexahydro-1H-1,4-diazepine-1-carboxylic acid, 1,1-dimethylethyl ester
A solution of 4-(3-carboxy-4-chlorophenylhexahydro-1H-1,4-diazepine-1-

o carboxylic acid, 1,1-dimethylethyl ester (0.075 g, Example 5b) and I,1'-
carbonyldiimidazole (0.034 g) in dimethylformamide (3 ml) was stirred at room )
temperature of 2.5h. Tricyclo[3.3.1.13‘7]decane-1-etha.namine, hydrochloride salt (0.045 g)
and N,N-diisopropylethylamine (0.037 ml) were then added and stirring continued for 14h.
The reaction mixture was poured into water and extracted with ethyl! acetate three times.

15 The ethyl acetate layers were combined and washed with 2M hydrochloric acid, 10%
aqueous sodium hydroxide and brine, then dried over magnesium sulfate and concentrated
under reduced pressure. Purification by chromatography on silica gel eluting with 20%

ethyl acetate in iso-hexane gave the subtitle compound as a yellow oil (0.053 g).
20 MS (APCI +ve) 460/462 (M-'Bu)

b) 2-Chloro-5-(hexahydro-1H-1,4-diazepin-1-yl)-N-(2-tricyclo[3.3.1.1*"]dec-1-
ylethyl)-benzamide, hydrochloride salt
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diethyl ether and dried in vacuo to afford the title compound as a cream solid (0.017 g).

MS (APCI +ve) 416/418 (M-HCI)+

10 'HNMR (DMSO-d6) § 9.07 (2H, bs); 8.18 (1H, t); 7.22 (1H, d); 6.80 (1H, dd); 6.71
(1H, d); 3.70 (2H, m); 3.50 (2H, 1); 3.25-3.17 (4H, m); 3.07 (2H, m); 2.09-2.06 (2H, m);
1.93 (3H, bs); 1.68 (3H, d); 1.61 (3H, d); 1.51 (6H, s); 1.34-1.28 (2H, m).

Example 75
15 (+/-)-5-(3-Amino-1-pyrrolidinyl)-2-chloro-N-(2-tricyclo[3.3.1.13’7]dec-1-ylethyl)-

benzamide, hydrochloride salt
NH,

2T

Prepared as described in example 74 above using (+/-)-2-chloro-5-[3-[[(1,1-
dimethylethoxy)carbonyl]amino]-1-pyrrolidinyl]-benzoic acid (0.090 g), 1,1’-
20  carbonyldiimidazole (0.043 g), tricyclo[3.3.1.13'7]decane-1-cthanamine, hydrochloride sait
(0.057 g), N,N-diisopropylethylamine (0.046 ml) and dimethylformamide (3 ml). This
compound was treated with 4N hydrochloric acid in dioxane (0.5 ml) and methanol (5 ml)

to yield the title compound (0.025 g).
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'H NMR (DMS0-d6) & 8.24 (3H, bs); 8.18 (1H, t); 7.24 (1H, d); 6.60 (1H, dd); 6.49

(1H, d); 3.93 (1H, m); 3.54-3.37 (2H, m); 3.31-3.17 (4H, m); 2.37-2.28 (1H, m); 2.07

(1H, m); 1.93 (3H, bs); 1.68 (3H, d); 1.61 (3H, d); 1.51 (6H, s); 1.34-1.28 (2H, m).

w

Example 76
2-Chloro-5-(4-piperidinylcarbonyl)-N-(tricyclof3.3.1.1*"}dec-1-ylmethyl)-benzamide,
hydrochloride salt
10
c NH .HClI
H .
N —-—
o) o]

a) 4-[4-Chloro-3-[[(tricyclo[3.3.1.13'7]dec-1-ylmethyl)amino]carbonyl] benzoyt]-1-
piperidinecarboxylic acid, 1,1-dimethylethyl ester
15 To dimethyl sulphoxide (0.155 ml) in anhydrous dichioromethane (11 ml) at ~78°C
was added oxalyl chloride (0.086 ml) and the mixture was stirred for Smin. at -78°C.
A solution of 4-[[4-chloro-3-[[(tricyclo[3.3.1. 13'7.]dec-1-ylmethyl)amino]ca.rbonyl]phenyl]—
hydroxymethyl]-1-piperidinecarboxylic acid, 1,1-dimethylethyl ester (0.47 g, Example 64)
in anhydrous dichloromethane (3 ml) was added dropwise and the mixture was stirred for
20 15min. at -78°C. Triethylamine (0.633 ml) was then added and the solution was warmed
to room temperature. After 45min. at room temperature, the reaction mixture was poured
onto water and the layers were separated. The organic extract was dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced pressure. The residue was
purified by HPLC eluting a gradient of 0-5% ethanol in dichloromethane to give the

25 subtitle compound as a white foam (0.31 g).
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10 b)  2-Chloro-5-(4-piperidinylcarbonyl)-N-(tricyclo[3.3.1.1%"]dec-1-ylmethyl)-

benzamide, hydrochloride salt
A solution of 4-[4-chloro-3-[[(tricyclo(3.3.1.1*7]dec-1-ylmethyl)amino]carbonyl]
benzoyl]-1-piperidinecarboxylic acid, 1,1-dimethylethyl ester (0.07 g, Example 76a) in
10 methanol (3 ml) was treated with 4N hydrochloric acid solution in dioxane (1 ml). After
14h the solvents were removed under reduced pressure and the residue was triturated with

diethyl ether to give the title compound as a white powder (0.025 g).

MS (APCI +ve) 415 (M+H-HCI)"

15 'HNMR (DMSO-d¢) § 8.90 (1H, bs); 8.64 (1H, bs); 8.46 (1H, t); 8.03 (1H, d); 7.95
(1H, s); 7.69 (1H, d); 3.81 (1H, t); 3.24-3.18 (2H, m); 3.09-2.99 (2H, m); 2.96‘(2H, d); 2.01
(2H, dd); 1.95 (3H, s); 1.79 (2H, t); 1.64 (6H, q); 1.45 (6H, s).

Example 77
2  2-Chlore-5-[1-hydroxy-1-(4-piperidinyl)ethyl]-N-(tricyclo[3.3.1.1%"]dec-1-ylmethyl)-
benzamide, hydrochloride salt

Cl
NH .HCI

ZX

a)  4-[1-[4-Chloro-3-{[(tricyclo[3.3.1.1’"]dec-1-ylmethyl)amino]carbonyl] phenyl]-1-
25 hydroxyethyl]- 1-piperidinecarboxylic acid, 1,1-dimethylethyl ester
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sulfate, filtered and concentrated under reduced pressure. The residue was dissolved in

10 methanol (3 ml) and hydrochloric acid (4N solution in dioxane, 2 ml) and stirred for 14h at
room temperature. Solvents were then removed under reduced pressure and the product
(0.11 g) was redissolved in dichloromethane (3 ml). Triethylamine (0.066 ml) was added
followed by di-zert-butyl-dicarbonate (0.055 g) and the reaction mixture was stirred for 1
hour at room temperature. Water was added and the layers were partitioned. The organic

15 extract was dried over anhydrous magnesium sulfate, filtered and concentrated under
reduced pressure. The residue was purified by HPLC eluting with a gradient of 0-5%
ethanol in dichloromethane, then by RPHPLC eluting with a gradient of 75-5% of 0.1%
aqueous ammonium acetate in acetonitrile to give the subtitle compound as a white foam
(0.06 g).

20

MS (APCI +ve) 431 (M+H-BOC)*

b)  2-Chloro-5-[1-hydroxy-1-(4-piperidinyl)ethyl]-N-(tricyclo[3.3.1.1*"1dec-1-
ylmethyl)-benzamide, hydrochloride salt

25 To a solution of 4-{1-[4-chloro-3-[[(tricyclof3.3.1 .13'7]dec-1-ylmethyl)amino]
carbonyl] phenyl]-1-hydroxyethyl]-1-piperidinecarboxylic acid, 1,1-dimethylethyl ester
(0.07 g, Example 77a) in methanol (3 ml) was added 4N hydrochloric acid solution in
dioxane (1 ml). After 14h the solvents were removed under reduced pressure and the
residue was triturated with diethyl ether to give the title compound as a white powder

0 (0.038 g).
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10
' Prepared as described in Example 12b using 2-chloro-5-hydroxy-N-

(tricyclo[3 .3.1.13'7]dec-l-mcthyl)-benzamide (Example 12a) and 4-(2-hydroxyethyl)-1-
piperazinecarboxylic acid, 1,1-dimethylethyl ester.

15 MS (APCI +ve) 432 (M+H)+
'H NMR (CD;0D) & 8. 40 (1H, t); 7.41 (1H, d); 7.14-7.06 (2H, m); 4.45 (2H, t);
3.76-3.58 (10H, m); 3.07-3.03 (2H, m); 1.98 (3H, s); 1.77 (3H, d); 1.69
(3H, d); 1.62 (6H, s).
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5 Prepared as described in Example 12b using 2-chloro-5-hydroxy-N-
(tricyclo[3.3.1.13'7]dec-l-methyl)—benzamide (Example 12a) and 4-(2-hydroxyethyt)-1- -
piperidinecarboxylic acid, 1,1-dimethylethy! ester.

MS (APCI +ve) 431 (M+H)+

1o 'HNMR (DMSO-d6) & 8. 75 (1H, brs); 8. 49 (1H, brs); 8. 27 (1H, t); 7.37 (1H, d); 6.99
(1H, dd); 6.91 (1H, d); 4.03 (2H, t); 3.22 (2H, d); 2.92 (2H, d); 2.82 (2H, t); 1.94 (3H, s);
1.82 (2H, d); 1.79-1.70 (1H, m); 1.69-1.64 (5H, m); 1.59 (3H, d); 1.53 (6H, s); 1.43-1.30
(2H, m).

15 Example 80
2-Chloro-5-[2-(4-piperidinyloxy) ethoxy)-N-(tricyclo[3.3.1.13'7]dec-1-ylmethyl)-

benzamide, hydrochloride salt
HCl

Ve
T

o ct
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t0  Example 81
2-Chloro-5-[2-[2-(1-piperazinyl)ethoxy]ethoxy]-N-(tricyclo[3.3.1.13’7]dec-1-ylmethyl)-

benzamide, hydrochloride salt
Hal

/\/°\/\N/\‘

L

Prepared as described in Example 12b using 2-chloro-5-hydroxy-N-
1s (tricyclo[3.3.1.13'7]dec-1-mcthyl)-bcnzamide (0.20g, Example 12a) and 4-[2-(2-
hydroxyethoxy)ethyl]-1-piperazine carboxylic acid,1,1-dimethylethyl ester (0.26g).

MS (APCI +ve) 476 (M+H)+

'H NMR (CD;0D) & 7.7(1H, dd); 7.04-7.01 (2H, m); 4.25-4.18 (2H, m); 3.94 (2H, t);
20  3.91-3.87 (2H, m); 3.80-3.43 (10H, m); 3.06 (2H, s); 1.99 (3H, s); 1.75 (3H, d); 1.67

(3H, d); 1.62 (6H, s).
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5 Prepared according to the method described in Example 8 from 5-bromomethyl-2-
chloro-N—(tricyclo[B.3.1.13‘7]dcc-l-ylmethyl)-benza.mide (Example 8b,) and 1,4,5,6-
tetrahydro- pyrimidine.

MS (APCI +ve) 400/402 (M+H)"

10 'HNMR (CDCls) 87.84 (1H, s); 7.60 (1H, d); 7.43 (1H, d); 7.29 (1H, dd); 6.51 (1H, t);
4.39 (2H, s); 3.40-3.10 (3H, m); 3.17 (2H, d); 3.14 (1H, t); 2.01 (3H, s); 1.91 (q, 2H); 1.74
(3H, d); 1.64 (3H, d); 1.59 (6H, bs).

Example 83

15 2-Chloro-5-[[4-[(2-hydroxyethyl)amino]-1-piperidinylJmethyl}-N- -
(tricyclo[3.3.1.1*"]dec-1-ylmethyl)-benzamide, hydrochloride salt

o
N,

HCl
@ o
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b) 2-Chloro-5-{[4-[(2-hydroxyethyl)amino}-1-piperidinyljmethyl]-N-
(tricyclo[3.3.1.1>"]dec-1-ylmethyl)-benzamide, hydrochloride salt

10 To a solution of 2-chloro-5-[(4-0xo0-1-piperidinyl)methyl]-N-(tricyclo[3.3.1 .13‘7]dec-
1-ylmethyl)-benzamide (0.150g, Example 83a) in methanol (3ml ) at room temperature
were added ethanolamine (0.11ml) and sodium cyanoborohydride (0.068g). The pH was
adjusted to 6 by adding a 4N solution of hydrogen chloride in dioxane and the reaction
stirred for 48h. The reaction was acidified with concentrated hydrochloric acid until gas

15 evolution ceased. The precipitate was removed by filtration and the filtrate concentrated
under vacuum. The residue was partitioned between ethyl acetate and water. The aqueous
layer was basified with 5% aqueous sodium hydroxide and extracted with dichloromethane.
The organics were washed with brine and dried over magnesium sulfate. The crude
material was purified on silica gel (5% 7N ammonia in methanol/95% dichloromethane) to

20  afford a white foam which was dissolved in ether/methanol and treated with a 4N solution

of hydrogen chloride in dioxane to give the title compound (0.135 g).

MS (APCI +ve) 460/462 (M+H)"

'H NMR (CD40D) 8 8.47 (1H, t); 7.67 (1H, d); 7.64 (1H, dd); 7.60 (1H, d); 4.39 (2H, s);
s 3.81 (2H, t); 3.62 (2H, bd); 3.52 (1H, t); 3.23-3.10 (4H, m); 3.09 (2H, d); 2.39 (2H, d);

2.07 (2H, g); 1.99 (s, 3H); 1.77 (3H, d); 1.70 (3H, d); 1.64 (6H, d).
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a)  2-Chloro-5-(1-oxa-6-azaspiro[2.5]oct-6-ylmethyl)-N-(tricyclo[3.3.1.1>"]dec-1-
ylmethyl)-benzamide

To dimethylsulfoxide (2ml) was added sodium hydride (0.033g, 60 % in oil) at room
temperature. The mixture was stirred for Smin. at this temperature and a solution of
trimethylsulfoxonium iodide (0.178g) in dimethylsulfoxide (2ml) was added. After
30min., 2-chloro-5-[(4-oxo-1-piperidinyl)methyl]-N-(tricyclo[3.3.1.1*"]dec-1-ylmethyi)-
benzamide (0.28g, Example 83a) in dimethylsuifoxide (2ml) was added and the reaction
stirred at room temperature for 3h before being quenched with ice/water (20ml). The
mixture was extracted three times with ethy! acetate, the combined organic layers washed
with brine and dried over magnesium sulfate. The crude material was purified on silica gel,

eluting with ethyl acetate to afford the subtitle compound as a white foam (0.25g).

MS (APCI +ve) 429/431 (M+H)"

TH NMR (CDCl3) § 7.68 (1H, s); 7.40-7.30 (2H, m); 6.27 (1H, t); 3.54 (2H, s); 3.18
(2H, d); 2.70-2.50 (6H, m); 2.00 (s, 3H); 1.90-1.75 (2H, m); 1.74 (3H, d); 1.66 (3H, d);
1.59 (6H, bs); 1.80-1.50 (m, 2H).

b) 2-Chloro-5-[{4-hydroxy-4-[{[(1-methylethyl)amino]methyl]-1-
piperidinyl]methyl]-N-(tricyclo[3.3.1.13'7]dec-1-ylmethyl)-benzamide

In a sealed tube 2-chloro-5-(1-oxa—6-azaspiro[2.5]oct-6-ylmeth(yl)-N-
(tricyclo[3.3.1.1>"]dec-1-ylmethyl)-benzamide (Example 84a, 0.15g) was dissolved in a

10(
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MS (APCI +ve) 488/490 (M+H)"

'H NMR (CD ;0D) 5 7.45-7.35 (3H, m); 3.55 (2H, s); 3.06 (2H, s); 2.76 (1H, q); 2.70-2.55
(2H, m); 2.54 (2H, s); 2.50-2.35 (2H, m); 1.99 (s, 3H); 1.77 (3H, d); 1.70 (3H, d); 1.63
(10H, bs); 1.07 (m, 2H).

Example 85
2-Chloro-5-[(1,2,3,6-tetrahydre-3-pyridinyl)methyl}-N-(tricyclo[3.3.1.1%"]dec-1-
ylmethyl)- benzamide, hydrochloride salt

NH

15 " To pyridine (6ml) at 0°C was added portionwise lithium alumninium hydride (0.24g).
The mixture was allowed to warm to room temperature and was stirred for 24h. Lithium
iodide (0.220g) find pyridine (1ml) were added and the reaction stirred for a further 1h.
5-Bromomethyl-2-chloro-N-(tricyclo[3.3.1.1*7]dec-1-ylmethyl)-benzamide (0.30g,
Example 8b) in dry pyridine (2ml) was added to the solution at room temperature. After 2h,

20 the mixture was quenched at 0°C with a cold 15 % aqueous solution of acetic acid, stirred
for an hour and concentrated under vacuum. The residue was taken in 1N sodium
hydroxide, extracted with dichloromethane and the organic layers dried over magnesium

sulfate. The crude material was purified on silicagel (2 to 10% 7N ammonia in
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S (APCI +ve) 399/401 (M-+H)*
s 'HNMR (CD;OD) 8.42 (1H, t); 7.43 (1H, dd); 7.32 (1H, dd); 7.30 (d; 1H); 5.89 (1H, d);
5.80 (1H, d); 3.64 (2H, s); 3.40-3.30 (1H, m); 3.06 (4H, d); 1.99 (s, 3H); 1.78 (3H, d): 1.68

(3H, d); 1.63 (6H, d).

Example 86
o 2-Chloro-5-(3-piperidinylmethyl)-N-(tricyclo[3.3.1.1*"]dec-1-ylmethyl)- benzamide,

acetate salt

2T

a) 2-Chloro-S-(3-piperidinylmethyl)-N-(tricyclo[S.S.1.13'7]dec-l-ylmethyl)-
benzamide, acetate salt

13 To pyridine (12 ml) at 0 °C was added portionwise lithium aluminium hydride
(0.46g). The mixture was allowed to warm to room temperature and was stirred for 24h.
Lithium iodide (0.44g) and pyridine (5ml) were added and the reaction stirred for a further
1h. The solution was cooled to —~10 °C and 5-bromomethyl-2-chloro-N-
(tricyclo[3.3.1.1*"]dec-1-ylmethyl)-benzamide (Example 8b, 0.5g) in dry pyridine (Smi)

20 added. After 1 hour, the mixture was quenched at —10 degrees with cold water, then [N
sodium hydroxide. The solution was stirred for 1h then concentrated under vacuum. The
residue was taken in water, extracted with dichloromethane and the organic layers dried
over magnesium sulfate. The crude material was purified on silica gel (ethylacetate : i-

hexane / 4 : 1) to afford the subtitle compound as a white foam (0.355g).
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benzamide, acetate salt
2-Chloro-5-(3-pyridinylmethyl)-N-(tricyclo[3.3.1.1%7]dec- 1-ylmethyl)-benzamide
s (0.10g, Example 86a) was dissolved in methanol and treated with a 4N solution of
hydrogen chloride in dioxane. The hydrochloride salt was isolated and hydrogenated in
ethanol over platinium oxide following the procedure described in Example 51 to give the
title compound as the acetate salt after purification by reverse phase HPLC (0.1% aqueous

ammonium acetate/acetontrile) (0.053g).

MS (APCI +ve) 401/403 (M+H)"
'H NMR (CD;0D) § 7.42 (1H, d); 7.31-7.25 (2H, m); 3.38-3.28 (1H: m); 3.28-3.18
(1H; 2m); 3.07 (2H, s); 2.86 (1H, dt); 2.72-2.61 (1H, m); 2.65 (1H, d); 2.13-2.05 (1H; m);
2.01 (3H, 5); 1.94 (3H, s); 1.90-1.85 (1H; m); 1.85-1.60 (2H; m); 1.80 (3H, d); 1.71
15 (3H, d); 1.64 (6H, d); 1.29 (1H, qd).

Example 87
2-bromo-5-{[4-[(2-hydroxyethyl)amino]-1-piperidinyllmethyl]-N-(tricyclo[3.3.1.1%"]

O’H\/\OH ]

dec -1-ylmethyl- benzamide

20
Prepared according to the procedures described in Example 83a and 83b from 2-
bromo-35-bromomethyl-N-(tricyclo{3.3.1. 13"1dec-1 -ylmethyl)-benzamide (Example 65a),

4-piperidone and ethanolamine
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MS (APCI +ve) MW 505/506 (M+H)"*

'H NMR (CDCls) 8 7.53 (1H, d); 7.52 (1H, d); 7.26 (1H, dd); 6.05 (1H; t); 3.65 (2H: 1);
3.46 (2H, s); 3.17 (2H, d); 2.82 (2H, t); 2.60-2.45 (1H, m); 2.20-1.95 (7H; m): 1.95-1.82
s (2H, bd); 1.75 (3H, d); 1.66 (3H, d); 1.61 (6H, d); 1.50-1.35 (2H, qd).

Example 88
2-Chloro-5-[(E)-3-piperidinylidenemethyl]-N-(tricyclo[3.3.1.1*7]dec-1-ylmethyl)-
benzamide
H
N
~
H
N
o} Ci

10
a) 2-Chloro-5-[(E)-(5,6-dihydro-3(4H)-pyridinylidene)methyl]-N-
(tricyclo[3.3.1.1%"]dec-1-ylmethyl)-benzamide
2-Chloro-5-formyl-N-(tricyclof3.3.1.1>"]dec- 1-yimethyl)-benzamide (0.152 g,
Example 31a) and 2,3,4,5-tetrahydropyridine trimer (Org. Synth., 1977, Vol.56, 118-122,
15 0.038 g) were dissolved in methanol (3 ml) and heated at reflux for 4h. The mixture was
evaporated under reduced pressure then purified by HPLC eluting a gradient of 0-5%

ethanol in dichloromethane to give the subtitle compound as a white foam (0.046 g).

MS (APCI +ve) 397 (M+H)"
20 '"HNMR (CD;OD) 87.98 (1H, s); 7.51 (3H, 5); 6.83 (1H, s); 3.66-3.62 (2H, m); 3.07
(2H, s); 2.78-2.73 (2H, m); 1.99 (3H, bs); 1.73 (6H, q); 1.77-1.69 (2H, m); 1.64 (6H, s).

b) 2-Chloro-5-[(E)-3-piperidinylidenemethyl]-N-(tricyclo[3.3.1.1*"]dec-1-yimethyl)-

benzamide



10 10y109%& ()-m 5f 109 ()-2 109 ()- 1- 109 ()-s/F

10%& ()-"y, 10%& ()-hivoM 2 3 10%& ()-! F'10%& ()-!_ F"109%& ()-'p 31 JuL 21003
F'109% (& ()-!X F'10% ( (& ()- ',110% & ()- 10/ 68xY7, 2

311530 10%.L& ()-33%" 10%& ()-!33%" 10% (& ()-!33%" 10%&' ()- 33%" 10%& ()-!3
109% (& (WMBWERPs T10%& ()- 310%& () - GLO%E () -' ymLOYREI/SEV/00EE 10

101 $31 10% () -0*a?bC3! 1" " 10%L<& () -13610%<& ()-! UYI 109%<& () - 10%<& ()-Y y
10%<& ()-f 10%& ()-'()*8DeghC3!!, 10% h& ()-3 10% h& ()-GL0% h& ()-' 10%
h& ()- 10p 10p 10p  "10%& ()- gj maBbC3!!110% T & ()-S, 10%

h& ()-!10%hh& ()-f10% & ()-f3" 10% h& ()-L 10% h& ()-" %} ?bC3! | %5 10%

h& ()- @L0%Shdu)borah§efide&00P9 gNABOBEthaRIO] (0- Sinl) B UBHe & a(spuSbn of

10% , & - SAE 1310% h& -s0Y10% hé& -nme0Y10% &' -meY10% v& -nb1l0%
R e e X O b g B AR S A SRR Y Wi

h& () -, &lemNFhénzamite 10.646 é,)ExE Eeka) HOd®adol (1.3 AHOFhE deaction mi
1098’ (3%?0%?3%' () - ZF10%% ) - - 0%3_&5 O TF T RS ¥ teaction mixture
| 109" ( )wds 3G8aifof #b wrden@ nosphere0f@uRrgen atfrbem o@pefytue3CoeRratd t " . aBeF3!
&10%8& () = # ,10%O&: ()5S 10Y&: ()- 97 109K () -1 10908 ()-11109%& ()- 1dEeF3!
F1ovee (VerRP sk o T S et ot g b os Msesieb g ldhedt b () - R
fooT/@g C pResSurk. Q3 aqaddhd ¥Slufidn ofsbBfU KydrdXidRNY/E nfl) wad fded @QBHHEEL0YO () - 3
( )r;ssidue followed by water (10 ml) and dichloromethane (10 ml). The layers were
partitioned and the aqueous layer was extracted further with dichloromethane (2x10 ml).
The organic extracts were combined, dried over anhydrous magnesium sulfate, filtered and

10 concentrated under reduced pressure to give the title compound as a white powder (0.024

g)

MS (APCI +ve) 399 (M+H)"

'H NMR (CD10D) & 7.43 (1H, d); 7.29-7.26 (2H, m); 6.38 (1H, s); 3.45 (2H, s); 3.07
s (2H, s); 2.96 (2H, t); 2.55 (2H, t); 2.00 (3H, bs); 1.75 (6H, q); 1.81-1.64 (2H, m); 1.64

(6H, s).

Pharmacological Analysis
Certain compounds such as benzoylbenzoyl adenosine triphosphate (bbATP) are
20 known to be agonists of the P2X~y receptor, effecting the formation of pores in the plasma
membrane (Drug Development Research (1996), 37(3), p.126). Consequently, when the
receptor is activated using bbATP in the presence of ethidium bromide (a fluorescent DNA
probe), an increase in the fluorescence of intracellular DNA-bound ethidium bromide is
observed. The increase in fluorescence can be used as a measure of P2X7 receptor

25 activation and therefore to quantify the effect of a compound on the P2X7 receptor.

In this manner, each of the title compounds of Examples | to 88 was tested for
antagonist activity at the P2Xy receptor. Thus, the test was performed in 96-well flat
bottomed microtitre plates, the wells being filled with 250 pl of test solution comprising

30 200 pl of a suspension of THP-1 cells (2.5 x 106 cells/ml) containing 10*M ethidium
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agonist) and pyridoxal 5-phosphate (a P2X7 receptor antagonist) were used separately in
the test as controls. From the readings obtained, a pICsg 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

10 Examples 1 to 88 demonstrated antagonist activity, having a pICsq figure > 4.50.
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each R1 independently represents a hydrogen or halogen atom;

A represents C(O)NH or NHC(O);

Ar represents a group

X~ i
R RY Xaa
HZ
RZ

10 X represents a bond, an oxygen atom or a group CO, (CH3)y.¢, CH=, (CH3);.60,
O(CH2)1.5, O(CH3)2.60, O(CH2)2.30(CHp)1.3, CRYOH), (CH3);.30(CH3)y.3,
(CH2)1.30(CH2)230, NR®, (CHp)1.eNR’, NR’(CHy)6 (CHy)1sNR(CHo)Ls,
O(CH2)26NR®, O(CHp)23NR*(CHphi3, (CHp)1.3NR’(CHp)2 30, NR(CHp).60, .
NR>(CH,),.50(CHp)1.3, CONR>, NRCO, S(O)g, S(0)qCHp, CHaS(O);, SORNR’

1s or NRSSOz :
nis0, lor2;

R’ represents a hydrogen atom or a Cy-Cg alkyl group;
one of R? and R represents a halogen, cyano, nitro, amino, hydroxyl, or a group
selected from (i) C;-Cg alky! optionally substituted by at least one C3-Cg cycloalkyl,

20 (i) C3-Cg cycloalkyl, (iii) C;-Cg alkyloxy optionally substituted by at least one
C3-Cg cycloalkyl, and (iv) C3-Cg cycloalkyloxy, each of these grou'ps being optionally
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drogen or halogen atom,
either R* represents a 3- to 9-membered saturated or unsaturated aliphatic heterocyclic ring
system containing one or two nitrogen atoms and optionally an oxygen atom, the
s heterocyclic ring system being optionally substituted by one or more substituents
independently selected from fluorine atoms, hydroxyl, carboxyl, cyano, C;-Cg alkyl,
C1-Cg hydroxyalkyl, -NR®R’, -(CH),NR®°R” and -CONR®R’,
or R4 represents a 3- to 8§-membered saturated carbocyclic ring system substituted by one
or more substituents independently selected from -NR6R7, -(CHZ),-NRéR7 and
10 -CONR6R7, the ring system being optionally further substituted by one or more
substituents independently selected from fluorine atoms, hydroxyl and C;-Cg alkyl;
ris1,2,3,4,50r6;
R5 represents a hydrogen atom or a C-Cg alkyl or C3-Cg cycloalkyl group;
R6 and R’ each independently represent a hydrogen atom or a Cy-Cg alkyl,
15 C-Cg hydroxyalkyl or C3-Cg cycloalkyl group, or R6 and R’ together with the nitrogen
atom to which they are attached form 2 3- to 8-membered saturated heterocyclic ring;
with the provisos that,
(a) when A represents C(O)NH and R4 represents an unsubstituted 3- to 8-membered
saturated aliphatic heterocyclic ring system containing one nitrogen atom, then X is other
20  than abond, and
(b) when A represents C(O)NH and X represents a group (CHs);.s or O(CHj)i.6, then
R* does not represent an unsubstituted imidazolyl, unsubstituted morpholinyl,
unsubstituted piperidinyl or unsubstituted pyrrolidinyl group, and
(c) when A represents NHC(O) and R4 represents an unsubstituted 3- to 8-membered
25 saturated aliphatic heterocyclic ring system containing one nitrogen atom, then X is other
than a bond, and
(d) when A represents NHC(O) and X represents O(CHj).6, NH(CHj).¢ or SCHy, then
R* does not tepresent an unsubstituted 1-piperidinyl or unsubstituted 1-pyrrolidinyl

group, and
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10 4. A compound according to any one of claims 1 to 3, wherein X represents a bond, an
oxygen atom or a group CO, (CHahi6» CH=, O(CH3)1.6, O(CH3)2.60, O(CHpy)s.
JO(CHy)1.3, CRYOH), NR’, (CH)i.eNR>, CONR’, S(O); or S(O),CHa.

5. A compound according to any one of claims [ to 4, wherein R* represents a 3- to
15 9-membered saturated or unsaturated aliphatic heterocyclic ring system containing one or
two nitrogen atoms and optionally an oxygen atom, the heterocyclic ring system being
optionally substituted by one or two substituents independently selected from hydroxyl, -
C;-Cé alkyl, C;-Cg hydroxyalkyl, -NR°R” and -(CH,)NROR'.

20 6. A compound according to any one of claims 1 to 4, wherein R* represents a group

selected from:
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s 7. A compound of formula (I}, or a2 pharmaceutically acceptable salt or solvate thereof,
according to claim | being:
2-Nitro-3-piperazin-1-yl-N-(tricyclo[3.3.1.1>"1dec-1-ylmethyl)-benzamide,
2-Amino-3-piperazin-1-y! -N-(tricyclo[3.3.1.1 3'-I]de:c:- 1-yimethyl)-benzamide,
dihydrochloride sait,
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benzamide, hydrochloride salt,
(+/-)-5-(3-Amino-1-pyrrolidinyl)-2-chloro-N-(tricyclo[3.3.1.1 3’7]dec- 1-ylmethyl)-
benzamide, hydrochloride salt,
2-Chloro-5-piperazin-1-ylmethyl-N-(tricyclo{3.3.1.1 3’7]d«f:c:- 1-ylmethyl)-benzamide,
10 hydrochloride salt,
2-Chloro-5-[(hexahydro-1H-1,4-diazepin-1-yl)methyl] -N-(tricyclo[3.3.1. 13’7]dec- I-
ylmethyl)-benzamide, hydrochloride salt,
5-[(4-Amino- 1 -piperidinyl)methyl]-2-chloro-N-(tricyclo[3.3.1. 13'7]dec- 1-ylmethyl)-
benzamide, hydrochloride salt,
1s 5-{(3-Amino- 1-pyrrolidinyl)methyl]-2-chloro-N-(tricyclo{3.3.1.1 3'7]dlec- 1-ylmethyl)-
benzamide, hydrochloride salt,
2-Chloro-5-(4-piperidinyloxy)-N-(tricyclo[3.3.1.1>" Jdec-1-ylmethyl)-benzamide,
hydrochloride salt,
(R)-2-Chloro-5-(2-pyrrolidinylmethoxy)-N-(tricyclo[3.3.1.1 3 '7]dec- 1-ylmethyl)-
20 benzamide, hydrochloride salt,
(S)-2-Chloro-5-(2-pyrrolidinylmethoxy)-N-(tricyclo[3.3.1.1 3’7]dec- 1-ylmethyl)-
benzamide, hydrochloride salt,
2-Chloro-5-(3-piperidinylmethoxy)-N-(tricyclo[3.3.1.1>" Jdec-1-ylmethyl)-
benzamide, hydrochloride sait,
25 cis-5-[(4-Aminocyclohexyl)oxy]-2-chloro-N-(tricyclo[3.3.1.1 3'7]dec:- 1-ylmethyl)-
benzamide, hydrochloride salt,
2-Methyl-5-(1-piperazinylmethy!)-N-(tricyclo(3.3.1.1 3’7]dec:- 1-ylmethyl)-benzamide,
hydrochloride salt,
2-Chloro-5-(1-piperazinylmethyl)-N-(2-tricycio[3.3.1.1 3’7]dcc- 1-ylethyl)-benzamide,
30  hydrochloride salt,
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(+/-)-2-Chloro-5-(3-pyrrolidinyloxy)-N-(tricyclo[3.3.1.1 3'-l]dec- 1-ylmethyl)-
benzamide, hydrochloride salt,

(+/-)-2-Chloro-5-(3-piperidinyloxy)-N-(tricyclo{3.3.1.1 3'.I]de:c— 1-ylmethyl)-
benzamide, hydrochloride salt, -

trans-5-[(4-Aminocyclohexyl)oxy]-2-chloro-N-(tricyclo[3.3.1. 13‘7]dec- 1-ylmethyl)-
benzamide,

cis-(+/-)-5-[(3-Aminocyclopentyl)oxy]-2-chloro-N-(tricyclo[3.3.1.1 3’7]dcc- l-
yimethyl)-benzamide,

(S.8)-2-Chloro-5-(2,5-diazabicyclo[2.2.1Thept-2-yl)-N-(tricyclo[3.3.1.1> Jdec-1-
ylmethyl)-benzamide, hydrochloride salt,

2-Chloro-5-(2-methyl-1-piperazinyl)-N-(tricyclo(3.3.1. 13'7]dec- 1-ylmethyl)-
benzamide, hydrochloride salt,

(+/-)-2-Chloro-5-(3-pyrrolidinylamino)-N-(tricyclo{3.3.1.1 3'7]dec- 1-ylmethyl)-
benzamide, hydrochloride salt,

(+/-)-5~(3-Amino-1-piperidinyl)-2-chloro-N~(tricyclo{3.3.1.1> Jdec- 1-ylmethyl)-
benzamide,

(+/-)-2-Chloro-5-(3-piperidinylamino)-N-(tricyclo[3.3.1.1 3'7]dr;:c- 1-ylmethyl)-
benzamide,

2-Chloro-5-[{hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl]-N~(tricyclo[3.3.1.1 3’-,]dec- 1-
ylmethyl)-benzamide,

N-[2-methyl-5-(4-piperidinyloxy)phenyl]-tricyclo[3.3.1.1 3’7]dccam=.- 1-acetamide,
hydrochloride salt,

N-[2-chloro-5-(4-piperidinyloxy)phenyl]-tricyclof3.3.1.1>" Jdecane-1-acetamide,
hydrochloride salt,

2-Chloro-5-[(4-piperidinylamino)methyl]-N-(tricyclo[3.3.1. 13'7]dec- 1-ylmethyl)-
benzamide, dihydrochloride salt,

5-{[[4-(Aminomethyl)cyclohexyllamino]methyl]-2-chloro-N-(tricyclo[3.3.1.1>" Jdec-
1-ylmethyl)-benzamide, dihydrochloride salt,

5-[[(4-Aminocyclohexyl)amino]methyl]-2-chloro-N~(tricyclo[3.3.1.1°" Jdec-1-
yimethyl)-benzamide, dihydrochloride salt,
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N-[4-(3-Aminopyrrolidin-1-yl)-2-methylphenyl]-2-(tricyclo[3.3.1.1>" dec-1-
yl)acetamide, dihydrochloride salt,
5 N-(2-Methyl-4-piperazin-1-ylphenyl)-2-(tricyclo[3.3.1.1 3'7] dec-1-yl)acetamide,
dihydrochloride salt,
cis-4-(3-Amino-cyclopentyloxy)-2-chloro-N-(tricyclo[3.3.1.1 3’7]dec- 1-ylmethyl)-
benzamide, hydrochloride salt,
- 2-Chloro-4-(4-piperidinyloxy)-N-(tricyclo[3.3.1.13,7]dec-1-ylmethyl)-benzamide,
10 hydrochloride salt,
(+/-)-2-Chloro-4-(pyrrolidin-3-yloxy)-N-(tricyclo[3.3.1.1>" Jdec-1-ylmethyl)-
benzamide,
2-Chloro-4-(piperidin-3-yloxy)- N-(tricyclo[3.3.1.1> Jdec- 1-ylmethyl)-benzamide,
hydrochloride salt,
i3 2-Chloro-4-(4-piperazin-1-yl)-N-(tricyclo[3.3.1.1> Jdec- 1-ylmethyl)-benzamide,
hydrochloride salt,
2-Chloro-4-(3-pyrrolidinylamino)-N-(tricyclo[3.3.1.1>* Jdec-1-yimethyl)-benzamide,
hydrochloride salt,
2-Chloro-4-(hexahydro-1H-1,4-diazepin-1-yl)-N-(tricyclo[3.3.1.1 3’7]dcc:-1 -
20  ylmethyl)-benzamide, hydrochloride salt,
(2)-5-[(3-Amino- 1 -piperidiny!)methyl]-2-chloro-N-(tricyclof3.3.1.1> Jdec-1-
yimethyl)-benzamide, hydrochloride salt,
2-Chloro-5-(2,5-diazabicyclo[2.2.1}hept-2-ylmethyl)-N-(tricyclo[3.3.1.1 3"’]de.c- 1-
ylmethyl)-benzamide, hydrochloride salt,
25 2-Chloro-5-(9-oxa-3,7-diazabicyclo[3.3.1]non-3-ylmethyl)-N-
(tricyclof3.3.1.1% " ]dec-1-ylmethyl)- benzamide, hydrochloride sal,
2-Chloro-5-(3,7-diazabicyclo[3.3.1]non-3-ylmethyl)-N-(tricyclo[3.3.1.1° ' ]dec-1-
ylmethyl)-benzamide, hydrochloride salt,
trans-2-Chloro-5-[[8-(methylamino)-3-azabicyclo[3.2.1]oct-3-yl Jmethyl]-N-
30 (tricyclo(3.3.1. 13'7]dec- 1-ylmethyl)-benzamide, hydrochloride salt,
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2-Ethyl-5-piperazin-1-ylmethyl -N-(tricyclo(3.3.1.1%*"]dec- 1 -ylmethyl)-benzamide,
hydrochloride salt,
2-Chloro-5-(piperidin-4-ylsulfanyl)-N-(tricyclo[3.3.1.1% ' Jdec- 1-ylmethyl)-
benzamide, hydrochloride salt,
13 2-Chloro-5-(piperidin-4-ylsulfinyl)-N-(tricyclo[3.3.1.1>" ' Jdec-1-ylmethyl)-
benzamide,
2-Chloro-5-(piperidin-4-ylsulfonyl)-N-(tricyclo[3.3.1.13 1dec- 1-ylmethyl)-
benzamide, hydrochloride salt,
2-Chloro-5-(piperidin-4-ylmethylsulfanyl)-N-(tricyclo[3.3.1.1 3'7]dcc- 1-ylmethyl)-
20  benzamide, hydrochloride salt,
2-Chloro-5-(piperidin-4-ylmethanesulfonyl)-N-(tricyclo{3.3.1.1 3’7]dec- 1-ylmethyl)- -
benzamide, hydrochloride salt,
2-Chloro-5-(piperazine-1-carbonyl)-N-(tricyclo[3.3.1.1 3 ‘7]dec- 1-ylmethyl)-
benzamide, hydrochloride salt,
2 2-Chloro-5-([ 1,4]diazepane-1-carbonyl)-N-(tricyclo[3.3.1.1 3'7]dcc- 1-ylmethyl)-
benzamide, hydrochloride salt,
4-Chloro-N'-(piperidin-4-yl-)-N>-(tricyclo[3.3.1.1>" Jdec-1-ylmethyl)-
isophthalamide, hydrochloride salt,
2-Chloro-5-(hydroxy-4-piperidinylmethyl)-N-(tricyclo[3.3.1.1 3'7]de::- 1-yimethyl)-

30  benzamide, hydrochloride salt,
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(£)-2-Chioro-5-(hydroxy-3-piperidinylmethyl)-N-(tricyclo[3.3.1.1 3’-,]dec- 1-
yimethyl)-benzamide, hydrochloride salt,
2-Bromo-5-piperazin-1-ylmethyl-N-(tricyclo[3.3.1. 13'7]dec- 1-ylmethyl)-benzamide,
hydrochloride salt,
2-Chloro-5-{2-(1-piperazinyl)ethyl]-N-(tricyclo[3.3.1.1 3 "dec-1 -ylmethyl)-
benzamide, hydrochloride salt,
2-Chloro-5-[2-(2,5-diazabicyclo[2.2.1]hept-2-yl)ethyl}-N-(tricyclo[3.3.1.1")dec-1-
ylmethyl)-benzamide, hydrochloride salt,
5-[2-(4-Amino-1-piperidinyl)ethyl]-2-chloro-N-(tricyclo[3.3.1.1*"]dec-1 -ylmethyl)-
benzamide, hydrochloride salt,
2-Chloro-5-[2-(3-piperidinylamino)ethyl]-N~(tricyclo[3.3.1.1*"]dec- 1-ylmethyl)-
benzamide, dihydrochloride salt,
5-[2-(3-Amino-1-piperidinyl)ethyl]-2-chloro-N-(tricyclo[3.3.1.1*7dec- 1 -ylmethyl)-
benzamide, hydrochloride salt,
2-Chloro-5-[2-(3-pyrrolidinylamino)ethy!}-N-(tricyclo[3.3.1.1*"]dec-1-ylmethyl)-
benzamide, dihydrochloride salt,
5-[2-{(3R)-3-Aminopyrrolidinyl]ethyl]-2-chloro-N-(tricyclo[3.3.1.1%"]dec-1-
ylmethyl)-benzamide, hydrochloride salt,
2-Chloro-5-[2-[2-(hydroxymethyl)-1-piperazinyl]ethyl]-N-(tricyclo[3.3.1.1>7}dec-1-
ylmethyl)-benzamide, hydrochloride salt,
2-Chloro-5-(hexahydro-1H-1,4-diazepin-1-yl)-N-(2-tricyclo[3.3.1.1*7]dec-1 -ylethyl)-
benzamide, hydrochloride salt,
(+/-)-5-(3-Amino-1-pyrrolidinyl)-2-chloro-N-(2-tricyclo[3.3.1.1>7]dec- 1-ylethyl)-
benzamide, hydrochloride salt,
2-Chloro-3-(4-piperidinylcarbonyl)-N-(tricyclo[3.3.1.1 3'7]d¢:c- 1-ylmethyl)-
benzamide, hydrochloride salt,
2—Chlpro—5-[1-hydroxy-l-(4-piperidinyl)ethyl]-N—(tricyclo[3.3.1.13‘7]dec-1-ylmethy1)-
benzamide, hydrochloride salt,
2-Chloro-5-[2-(1-piperazinyl)ethoxy)-N-(tricyclo[3.3.1.1*"]dec- [ -ylmethyl)-

benzamide, hydrochloride salt,
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2-Chloro-5-[2-(4-piperidinyl)ethoxy)-N-(tricyclo[3.3.1. 1*7]dec-1 -yimethyl)-
benzamide, hydrochloride salt,

2-Chloro-5-[2-(4-piperidinyloxy)ethoxy)-N-(tricyclo{3.3.1.1 3'7]dec- 1-yImethyl)-
benzamide, hydrochloride salt,

2-Chloro-5-[2-[2-(1-piperazinyl)ethoxy]ethoxy]-N-(tricyclo[3.3.1.1*}dec- 1 -
ylmethyl)-benzamide, hydrochloride salt,

2-Chloro-5-{(5,6-dihydro- 1(4H)-pyrimidinyl)methyi]-N-(tricyclo[3.3.1.1>"1dec- 1 -
ylmethyl)-benzamide,

2-Chloro-5-[[4-[(2-hydroxyethyl)amino]-1-piperidinylJmethyl]-N-
(tricyclo[3.3.1. 1*"}dec-1 -ylmethyl)-benzamide hydrochloride salt,

2-Chloro-5-[[4-hydroxy-4-[[(1-methylethyl)amino]methyl]-1-piperidinyl]methyl]-N-
(tricycio[3.3.1.1*"]dec- 1-ylmethyl)-benzamide, -

2-Chloro-5-[(1,2,3,6-tetrahydro-3-pyridinyl)methyl]-N-(tricyclo[3.3.1.1*")dec-1-
ylmethyl)- benzamide, hydrochloride salt,

2-Chloro-5-(3-piperidinylmethyl)-N-(tricyclo[3.3.1.1*"]dec- 1-ylmethyl)- benzamide,
acetate salt,

2-bromo-5-[[4-[(2-hydroxyethyl)amino]- 1-piperidinylJmethyl]-N-(tricyclo[3.3.1.13]
dec -1-ylmethyl- benzamide, or .

2-Chloro-5-[(E)-3-piperidinylidenemethyl]-N-(tricyclo[3.3.1. 13'7]dec— 1-ylmethyl)-

benzamide.

8. A process for the preparation of a compound of formula (I) as defined in claim 1

which comprises:

@) when X represents a CHj group, R4 represents a 3- to 9-membered saturated
or unsaturated aliphatic heterocyclic ring system containing one or two nitrogen atoms and
optionally an oxygen atom, the heterocyclic ring system being optionally substituted by one
or more substituents independently selected from fluorine atoms, hydroxyl, carboxyl,
cyano, C;-Cg alkyl, C;-Cg hydroxyalkyl, -NR°R’, (CHy)NR°R” and -CONR®R’ and

R* is linked to X through a nitrogen atom, reacting a compound of general formula
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R1°

R3 R11

(CH)—A
RZ
A! R'
Rl
(In

wherein one of Rlo and R11 represents a hydrogen atom and the other of Rlo and R”
represents a group -CHZLl in which Ll represents a leaving group and m, A, Rl, R2 and
R3 are as defined in formula (I), with a compound of general formula

; R*H
in the presence of a base, wherein R4' represents a 3- to 9-membered saturated or
unsaturated aliphatic heterocyclic ring system containing one or two nitrogen atoms and
optionally an oxygen atom, the heterocyclic ring system being optionally substituted by one
or more substituents independently selected from fluorine atoms, hydroxyl, carboxyl,

o cyano, C;-Cg alkyl, C;-Cg hydroxyalkyl, -NR°R’, -(CHp)NR°R’ and -CONR®R’ and

wherein R® and R’ are as defined in formula (D; or

(ii) when X represents an oxygen atom or a group O(CHj)1.¢, O(CH3)2.60,
O(CH3)72.30(CH2).3, O(CH2)2.6NR5 or O(CH2)2_3NR5(CH2)1_3, reacting a compound

ts  of general formula
H12
R R’
(CH,7A
B2

R R'

R (IV)
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wherein one of R12 and R13 represents a hydrogen atom and the other of R'2 and Rl3
2
represents a hydroxyl group and m, A, R], R" and R3 are as defined in formula (I), with a

compound of general formula

R*—v—oH )
wherein Y represents a bond or a group (CH2)1.6, O(CH32)2.6, (CH2)1.30(CHj),.3,
NR>(CHy)z.6 or (CH)1.3NR (CHy)z.3 and R* is as defined in formula (D), in the

presence of 1,1-(azodicarbonyl)dipiperidine and tributylphosphine; or

(iii)  when X represents a bond, an oxygen atom or a group O(CH,);.¢,
5 5
O(CHz2)2.60, O(CH32)2.30(CHp)1.3, NR”, NR™(CHy);.6, NRS(CHz)z-eo or

NRS(CHz)z.gO(CHz)1_3 and A is NHC(O), reacting a compound of general formula

HH

R R'S
Eoc
2

R (VD
wherein one of R14 and R15 represents a group -X’-R4 and the other of R14 and R15
represents a hydrogen atom, X'represents a bond, an oxygen atom or a group O(CH3); .6,

5 5 5

O(CHz)260, O(CH3)2.30(CHz)1.3, NR™, NR™(CH2)1.6, NR™(CHz)2.60 or
NRS(CH2)2_30(CH2)1-3, L2 represents a leaving group and R2. R3, R4 and R5 are as

defined in formula (), with a compound of general formula

(CHy)NH,

R! R'

1
R (VID
wherein m and Rl are as defined in formula (I), optionally in the presence of a coupling

agent; or
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(iv)  when X represents a bond, an oxygen atom or a group O(CHj);.,
5 5
O(CHa)2.60, O(CH3)2.30(CH2)1.3, NR™, NR™(CH,);.s, NRS(CHz)z-csO or
NRS(CH2)2.3O(CH2)1_3 and A is C(O)NH, reacting a compound of general formula

HM
Ha R15
H,N
2
s R (VI

wherein R2 and R3 are as defined in formula (I) and R14 and R15 are as defined in formula

(VD) in (iii) above, with a compound of general formula

(CH,) COCI

R! R'

1

10 R X)

wherein m and R1 are as defined in formula (I), in the presence of a base; or

) when X represents a bond or a group NRS, NRS(CH2)1_6' NRS(CH2)2_60 or
NRS(CH2)2.3O(CH2)|_3, reacting a compound of general formula

R1B -
RS RW
(CH7 A
H2
R! R'

15 R’ X)
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wherein one of R16 and R17 represents a leaving group, L3, and the other of R16 and R17
represents a hydrogen atom and m, A, Rl, R? and R? are as defined in formula (I), with a
compound of general formula

R'—z (XD)
wherein Z represents a hydrogen atom or a group NHRS, (CHZ),_GNHRS ,
O(CHy)2 NHR® or a group (CHg)1-30(CH2)23NHR® and R* and R® are as defined in
formula (I), optionally in the presence of 2 palladium catalyst, a phosphine ligand and a

base; or

(vi)  when X represents a group CH>O, reacting a compound of formula (II) as
defined in (i) above with a compound of formula (V) as defined in (ii) above wherein Y

represents a bond, in the presence of a base or in the presence of a metal sait; or

(vii) when X represents a group CHzNRS, reacting a compound of formula (I) as
defined in (i) above with a compound of formula (XI) as defined in (v) above wherein Z

represents a group NHRS; or

(viii) when X represents a group CH2O(CHjy)1.3 or CH2O(CHj)3.30, reacting a
compound of formula (II) as defined in (i) above with a compound of formula (V) as
defined in (ii) above wherein Y represents a group (CH3)1.3 or O(CHj)3.3, in the presence

of a base or in the presence of a metal salt; or -

(ix)  when X represents a group CHZNRSCHZ or CHZNRS(CH2)2_3O reacting a
cofnpound of formula (II) as defined in (i) above with a compound of formula (XI) as

defined in (v) above wherein Z represents a group CH;NHRS or O(CH2)2.3NI'RS‘, or

(x)  when X represents a group CH, and R4 represents an unsubstituted 4- to
6-membered saturated aliphatic heterocyclic ring system containing one nitrogen atom,
reacting a compound of formula (II) as defined in (i) above, with a compound of general

formula



| " #$9& () *+, -./0123456789: ;
<=>? @\BCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] * " abcdef ghi j kI mmopaqr st uvwxyz{| }~3 1 JUL 7003
| " #$9&' () *+, -./0123456789: ;

<=>?@\BCDEFCGH JKLIMNOPQRSTUVWKYZ[\ ] *_" abcdef ghi j kl mopqgr st uvwxyz{| } ~
! WO 00/61569 PCT/SE00/00663

153

|2n(CN)Cu—<((c;'::);>N_.(°
2/t O7<
(XID

wherein s and t independently represent 1 or 2; or

5 (xi) when X represents a group CO, CONRS, NRSCO, SO,, NRssoz or

SOzNRS and A is NHC(O), reacting a compound of general formula

H18
9

R xm
wherein one of R18 and ng represents a group xR* and the other of Rl 8 and ng
represents a hydrogen atom, X" represents a group CO, CONRS, NRSCO, SO,
10 NR5802 or SOzNRS, L4 represents a leaving group and Rz, R3, R4 and R5 are as defined
in formula (I), with a compound of formula (VII) as defined in (iii) above, optionally in the

presence of a coupling agent; or

(xif) when X represents a group CO, CONRS, NRSCO, SO, NR5502 or

15 SOzNR5 and A is C(O)NH, reacting a compound of general formula
R
HS H19
H,N
2
R (XIV)
wherein R2 and R3 are as defined in formula (I) and R18 and ng are as defined in formula

(XII) in (xi) above, with a compound of formula (IX) as defined in (iv) above, in the

presence of a base; or



"#$%&' () *+,-./0123456789: ;: <=>?@ABCDEFG
H I 31 JUL 7003

WO 00/61569 PCT/SE00/00663
154

(xiii) when X represents a sulfur atom, reacting a compound of formula (X) as
defined in (v) above, with an organolithium reagent and then with a compound of general
formula

R*—5—50; —Tol (XV)

s wherein Tol represents a tolyl group and R4 is as defined in formula (I); or

(xiv) when X represents a CHOH or CHj group, reacting a compound of formula
(X) as defined in (v) above, with an organolithium reagent and then with a compound of
general formula
10 R*—CHO (XVD

wherein R4 is as defined in formula (I), optionally followed by a reduction reaction; or

(xv) when X represents a bond, reacting a compound of formula (X) as defined in

(v) above, with an organolithium reagent and then with a compound of general formula
1s R*=0 (XVID)

wherein R4 is as defined in formula (I), opt_ionally followed by a reduction reaction;

(xvi) when X represents a group SO, oxidising a corresponding compound of

formula (I) in which X represents a sulphur atom; or

(xvii) when X represents a group SCHj, reacting a compound of formula (X) as

defined in (v) above, with an organolithium reagent and then with a compound of general

HSCO—SOZ— S —CH,-R*

25 (X

wherein R4 1s as defined in formula (I); or

formula
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(xviii) when X represents a group SOCH; or SO,CHp, oxidising a corresponding

compound of formula (I) in which X represents a group SCHj; or

(xix) when X represents a group CH=, reacting a compound of formula (1) as
s defined in (i) above with trimethyl phophite and then with a compound of formula (XVII)

as defined in (xv) above in the presence of a base; or

(xx) when X represents a group (CHj);.¢, reacting a compound of general formula

RZO
RS R21
(CH A _
H2
R! R'

(XIX)

10
wherein one of R20 and R21 represents a group CHO or a group (CHj3);.sCHO and the
other of R20 and R21 represents a hydrogen atom, and m, A, RI, R2 and R3 are as defined
in formula (I), with a compound of general formula (XX), R4-H, wherein R4 is as defined
in formula (I), in the presence of a reducing agent; or

15

(xxi) when X represents a group (CH2)1-6NR5, (CH2)1-3NR5(CH2)1.3 or

(CH;);.;NRS(CH2)2_3O, reacting a compound of formula (XIX) as defined in (xx) above,
with a compound of general formula (XXI), R*— Z', wherein Z’ represents a group
NHR®, (CHy); sNHR®, O(CHy)2.sNHR® and R* and R are as defined in formula (I), in

20  the presence of a reducing agent; or

(xxii) when X represents a group (CH3){.30(CH3)1.3 or (CHjy);.30(CH3),.30,
reacting a compound of formula (XIX) as defined in (xx) above in which one of R% and

R* represents a group CHO or a group (CHy);.2CHO and the other of R% and R
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represents a hydrogen atom, with a reducing agent, followed by reaction with a compound
of general formula (XXII), R*-E, whereinE represents a group (CI-{2)|.3L5 or O(CH,),.

3L5, Lisa leaving group and R* is as defined in formula (I, in the presence of a base; or

(xxiii) when X represents a group (CH3)1., reacting a compound of formula (II) as
defined in (i) above with trimethylphosphite, and then with a compound of formula (XVI)
as defined in (xiv) above, or with a compound of formula (XVII) as defined in (xv) above
or with a compound of general formula (XVIA), R4(CH2)1.4CHO in which R is as

defined in formula (I), in the presence of a base, followed by a reduction reaction; or

(xxiv) when X represents a group (CH3),.60, reacting a compound of general formula

R22
HS RZS
(CH A
RZ
R! R’
1
R (XXII)

wherein one of R¥ and R® represents a group (CH,)2.6L.% and the other of R*® and R
represents a hydrogen atom, LS represents a leaving group and m, A, R!, R? and R® are as
defined in formula (I), with a compound of formula (V) as defined in (ii) above in which Y

represents a bond; or

(xxv) when X represents a group CR’(OH) in which R’is a C,-Cg alkyl group,
oxidising a corresponding compound of formula (I) in which X represents CH(OH),

followed by reaction with a C;-Cg alkyllithium reagent; or

3 1JuL 200
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(xxvi) when X represents a group CH,S, reacting a compound of formula (II) as
defined in (i) above with a compound of general formula (XXIV), R*-SH, wherein R* is

as defined in formula (I), in the presence of a base; or

(xxvii) when X represents a group CH,;SO or CH;80;, oxidising a corresponding

compound of formula (I) in which X represents a group CH,S; or

(xxviii) when X represents a group CH; and R* represents a 3-piperidinyl or
2-piperazinyl group, reacting a compound of formula (I) as defined in (i) above with a
reagent formed by combining pyridine or pyrazine with an aluminium hydride reagent,

followed by a reduction reaction; or

(xxix) when X represents a group CH= and R* represents a 3-piperidinyl group,

reacting a compound of general formula

H24
R R®
(CH A
RZ
R! R’
1
A XXV) .

wherein one of R? and R? represents an aldehyde group -CHO, and the other of R** and
R* represents a hydrogen atom and m, A, R!, R? and R are as defined in formaula (I), with

2,3,4,5-tetrahydropyridine, followed by a reduction reaction; or

(xxx) when X represents a bond, NR® or NR¥(CH,)1s and R* represents a carbon-

linked piperidyl or piperazinyl group, reducing a compound of general formula
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H26
HS R27
(CH A
HZ
R R'
1
R (XXVI)

wherein one of R* and R represents a pyridyl, pyrazinyl, NRs-pyridyl. NRS-pyrazinyl,
NR’(CHy)1.¢-pyridy! or NR*(CHa),.¢-pyrazinyl group and the other of R? and RY
represents a hydrogen atom, and m, A, R', R? and R? are as defined in formula (I), with a

source of hydrogen and a hydrogenation catalyst; or

(xxxi) when X represents a group CH,0(CH3),.3 or CH;O(CH,),.30 and A is

NHC(0), reacting a compound of general formula

L'oc
R v
wherein one of R*® and R¥ represents a group -X”’-R4 and the other of R?® and R¥
represents a hydrogen atom, X™ represents a group CH,O(CHy),.3 or CH;0(CH,),.50,
L’ represents a leaving group and R? R’ and R* are as defined in formula (I), with a
compound of formula (VII) as defined in (iii) above, optionally in the presence of a

coupling agent; or

(xxxii) when X represents a group CH,0(CH3);.3 or CH;0(CH,);30 and A is

C(O)NH, reacting a compound of general formula

31 JuL 2003
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RZB
H3 R29
H,N
RZ
(XXV1D)

wherein R and R° are as defined in formula (I) and R2® and R?” are as defined in formula

(XXVII) in (xxxi) above, with a compound of formula (IX) as defined in (iv) above, in the

presence of a base;

and optionally after (i), (ii), (iii), (iv), (v), (vi), (vii), (viii), (ix), (x), (xi), (xii), (xiii),
(xiv), (xv), (xvi), (xvii), (xviii), (xix), (xx), (xxi), (xxii), (xxiii), (xxiv), (xxv), (xxvi),
(xxvii), (xxviii), (xxix), (Xxx), (xxxi) or (xxxii) converting the compound of formula (I) to -
a further compound of formula (I) and, if desired, forming a pharmaceutically acceptable

10 salt or solvate of the compound of formula (I).

9. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt or solvate thereof, as claimed in any one of claims 1 to 7
in association with a pharmaceutically acceptable adjuvant, diluent or carrier.

15
10. A process for the preparation of a pharmaceutical composition as claimed in claim 9
which comprises mixing a compound of formula (I), or a pharmaceutically acceptable salt
or solvate thereof, as defined in any one of claims 1 to 7 with a pharmaceutically

acceptable adjuvant, diluent or carrier.

11. A compound of formula (I), or a pharmaceutically acceptable salt or solvate thereof,

as claimed in any one of claims 1 to 7 for use in therapy.

12. Use of a compound of formula (I), or a pharmaceutically acceptable salt or solvate
25 thereof, as claimed in any one of claims 1 to 7 in the manufacture of a medicament for use

in the treatment of rheumatoid arthritis.
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13.  Use of a compound of formula (I), or a pharmaceutically acceptable sait or solvate

thereof, as claimed in any one of claims | to 7 in the manufacture of a medicament for use

in the treatment of an obstructive airways disease.

14.  Use according to claim 13, wherein the obstructive airways disease is asthma or

chronic obstructive pulmonary disease.



