; e3ehz_hPPQVHW6& Tz _F| 6, WO 99/ 29661 ADAMANTANE DERI VATI VES PCT/S E

981 02188 - wio MH6@0QR The present invention relates to adanartaeEIS/02188
derivatives, a process for their preparation, pharmaceutical conpositions
containing thenm) a process for preparing the s phar maceut i ca+ 6CiaapPo@pti ons,
and their use in therapy. Adamantane derivatives are known in the art) e.g.
from WD 95104720 for use as gastrin and chol ecystokinin receptor |igands,

from Chem Abs. ( 1977), Vol umAgg@’lmTAﬁ %.%ﬁi”ﬁ% ) for use as

anal gesics) and from US- A-3 464 as ' a of1cs. e P2X7 receptor
(previously known as P2Z receptor), which is a ligand-gated ion to channel,
s present on a variety of cell types, largely those known to be invol ved

I n the Infl ammat dihg/preseunia verivaaskiesspadimirgand deyivaressop heagess, fontteir cel | s
and | ynphocytes (T and B). Activation of the P2X7 receptor bfy extracel | ul ar
nucl eot i des, PFPa{faon; @ CHHSASOMROSIHANS ABUANRES e Ned GEOCEY [PRArGPANBE S of
I nt erl euki_n- - i I L,on (macrophages/ m crogli al
cells)) dégr %R%ﬁa&%ﬁl%ﬁéﬁpﬁﬂﬁ?@ grgltggﬁ-dsseeﬁg@??ahysheddi ng (I ynphocytes).

P2X7 receptors angiaalantank defivailes areskionwgein-the &s,.a0d.iffgn Y2019/ AAROYdr use as
keratinocytes, salivary acinar cells (parotid cells) and hepatocytes. Is It
woul d be desigesibhand holaEstakntp GeAFROT aigaRds; from QrermaAdTs.  BYEpt belumst&fg diei. $3 s

for use in t tr t of inflammator i r di ovascul ar

di seases, in%‘?ﬂéﬁ%@@ﬂjﬁ%@ a&fd_gﬁﬂf%ﬁ_nflﬁ@%@%ﬁe@é‘p@&“ﬁ&ﬁ}g‘&t‘% arole. 20
I'n accordance W tripe & Re&PREH (pteVVRRLY 18dbwi £8P fedefth8! RhRNSs RIgN¥ddEaeRion
conpound of general fornula O FCH_~ -NH~ B (I) wherein x represents 1 or 2;

A represept s cRafieQuppesiinton aavanexyofarilaypsy) laBale hioes kndwn & by divoped 19 the
hal ogen atom (e.g. fluorine, bromne, |lodine or especially 25 chlorine);
[~ n~~-aflammatory{nugne prsess, specifically, macrophages, mast cells and lymphocytes

(T and B). Acuvation of the P2X7 receptor by extracellular nucleotides, 1n particular

adenosine triphosphate, leads to the release of interleukin-18 (IL-1f) and giant cell

formation (macrophages/microglial cells), degranulation (mast cells) and L-selectin

15 shedding (lymphocytes). P2X5 receptors are also located on antigen-presenting cells
(APC), keratinocytes, salivary acinar cells (parotid cells) and hepatocytes.
It would be desirable to make compounds effecuve as P2X7 receptor antagomists for

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

of which the P2X7 receptor may play a role.

20 In accordance with the present invention, there is therefore provided a compound of
general formula \
)
(CHZ)X—NH/U\q

A

ey,

wherein x represents 1 or 2; A represents a group CHj or an oxygen atom;
B represents a hydrogen or halogen atom (e.g. fluorine, bromine, 1odine or especially

25 chlorine);

(VG A

*
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7 - 6 MAY 2002 PCT/ SE98/ 02188 R represents a phenyl, pyridyl) indolyl, .
| ndazol yl, pyrimdinyl or thiophenyl group, each of which nay bé WAYi2Ral |y
substi t ut edwayssenesior nore substituents independently sel ect ed1idmBnASS

hal ogen atom or an am no, cyano) carboxyl, hydroxyl, vitro, Cl-C6-alkyl,-
hal 0- C1- C6-al kyl) -N(R1)-C(=0 -R2, -C(O NR3R4) -NRSR6, C3-Cg-cycloalkyl, s
3- to 8-nenbered heterocyclyl, C3-Cg-cycloal kyl oxy, d -C6-al kyl car bonyl ,
Cl- C6- al koxycar bonyl, C~-C6-al kyl sul phinyl or C -C6-al kyl sul phonyl group)
or a Cl - Corakf@xhes @h&@h?yﬁwlamq@m, 1RBLRON Ypy HEREW or falofendl é%h%,"éa@h of
phenyl thio group optionally substituted by one or nore substituents

i ndependenwhichgeiehs epfichalyrsubshaitedbnoat onmore shstitnems jndependently acloony | |

hydroxyl, yi 1- lidinyl, ~0 1-piperidinyl, Cl-Cs- ,
G021 kol et g 26 ooy el senkths YT e O Krcalkybar bony!

4
or one of _& OFL QWi ng\gROUPS =Y. B2 NPRS L. ¢n O (CH2)y-
N R8 ,vyi sg?gé}ﬁl tRéqml%I[—lHl?\qg ?%O?Spégg@ s a Hy(lthr ogehcit%%c}gcrlogkgi- C6- al kyl

or C3- Cg- cgecilotahiepibegd dieferocyslyRZ Cs éfy-epsodlby lax C1€GCEy allkgitarbonyl,
C3-Cg-cycl oal kyl group; R3 and R4 each independently represent a hydrogen
atom or a Ei-@palkprirrrbenylcdicheieliadpigy! ojlanss-aig!sulnhoaxkgrospotdy dr ogen

t - 06-.al kyl - - | gal kyl : t )

GG eyl Sa iR GreAo TR gharTY. Shgr g T RBPIER0 8 Bferie 1 s 2o
not a hydr . ~ I - 8- r

O3 G- e SfER PO Rub{BRCE b5 ne of mibke sl incton Sorly Slected Homll
group; . RAalbefraserdranantiydrogan, atboxgl, Bdrosgt,axyd, Gperplidian] Rt e

represents a _hydrogen atom oré_g ﬁgenyl orim dazolél group; zs with the
provi sod t hRiPdRdiRyds Cndte-Hkpr dsisht-2P Y nddidst Cscaledaping, dylo-gndepalkiien A

represents-a_gr %ls represe. Jﬂ%?l‘ en atom and that when R
r epr esent scg @6 ?ngy OgggQ‘B\Rng) ?%%%gzggn I'SE08102188 subst it ut ed
phenyl) indolyl or indazolyl group, W& elbgtis t et or substituent s present

do not conprise an am do, carboxyl, (di) Cl-C--al kylam do or

C1- C6- ai koxycarbonyl group in an ortho gaéition; or a pharmaceutically
acceptabl e salt or solvate theredd-(CHj-tthe context of the present

speci fication, unless otherw se indicateg? apisalik¥l s substituent or alkyl
noi ety tn a substituent group may be |inearg or branched. Furthernflre, the
(cyclo)al kyl noieties in a dialkylam no, dRcycIoaIkyIanino, di al kyl am do or
di cycl oal kyl am do substituent group &y b hg sane or different. A 3- to
8- menber ed heterocyclyl group shoul d be Undefstood to nean an aliphatic

het erocycliq ring system containing. a_single heteroatom selected from
ni trogen) GXxyG&RSHHS %Wdﬁ?ﬁﬁ“.atqmé’rﬁg;ﬁ%ia#yéﬁf C3-Cg-cycloalkyl group;

15 R2 represents a C-Cg-alkyl or C3-Cg-cycloalkyl group;
R3 and R4 each independently represent a hydrogen atom or a C;-Cg-alkyl or
C3-Cg-cycloalkyl group;
R5 represents a hydrogen atom or a C;-Cg-alkyl or C3-Cg-cycloalkyl group;
R6 represents a C3-Cg-cycloalkyl group and, additionally, a C;-Cg-alkyl group when R5 is
20 not a hydrogen atom;
R7 represents a hydrogen atom or a Cy-Cg-alkyl or C3-Cg-cycloalkyl group;
R8 represents a C-Cg-alkyl or C3-Cg-cycloalkyl group;
R9 represents a hydrogen atom or a hydroxyl group; and
RIO represents a hydrogen atom or a phenyl orimidazolyl group;
35 with the provisos that R does not represent an unsubstituted pyridy! group when A

represents a group CHs and B represents a hydrogen atom, and that when R represents 2



. . . . - - 6§ MAY 2002
io ortho positron” defines the ring position on the phenyl, cndolvl or

i ndazol yl rydge/&fgeR Which i s adjacent to the point of attachywenieafoisae

am de linking group to R e.g., as illustrated mthe fornula bel ow where
the asterisks define the "ortho positidn': OICH) {-NH* / Bis
Preferably, R represents a phenyl, pyridyl) indolyl, indazolyl, pyrimdnyl
or thiophenyl group, each of which may be optionally substituted by one,
two, three or four substituents independently selected froma hal ogen atom

{e.g. flenbsiipwed phsnyh incdolyl BF BiderRly berons diha 8YDssfueanoROHEUe RSy AFFSENtcd Ixy | )

o "yl §3hGin it Qrcf i &0 ARy ka BE OV o ARo i1 b in B ¥
- C( O NR3§dho pdIREHRE, of@3pHaamedsatioalkadce p@bR-salk ¥E spieRekdorcycl obut yl,
cycl opentyl or cyclohexyl), 3- to 8-nenbered heterocyclyl (e.g. aziridinyl,

pyrrol i di nyl In the gentedi ofyhg pre@3u epeaificitioal knjtss)ophefeisg indiyatdpnabytioxy)

cycl obut yl oxy, cycl opent.yl oxy or cycl ohexyl oxy), Cl1-C6-al kyl carbonyl {e.g.
ot hy! -, SESHGIN: CTAllGH oIy g0 E 5PbS AR FroupGpaY B¢ fiesa) PERTBBAH Eurthermore

d - C6- al e 0 - ek - OX Nt tOXY-, WO
567 2950158 T aRRIEY aidied &@%Q%‘“ﬁ é‘rrll‘?g%a}kgfg‘r“ﬁ@x SealievIattiad . 5

Cl- C6- al kigheighiRPiamildo {ubsGruen®irbyp may@ehhé samd6CRFterent. DAY ko 3-nAbatkd OF

hexyl sul phi nyl), or Cl-C6-al kyl sul phonyl (e.g. nmethyl-, ethyl-, propyl-,
butyl -, hesetogyclybgrohpslyduddbpnadeystpodromen arr aliph@lic Berakkdicyringesygtermet hoxy,
et hoxy, propox but.oxy, pentoxy or _hexoxy)) Cl-C6-al kyl am no (e.gq.

ety - GBI g hherdiile SEGrod B R, oxras NG . T nRBRga an
benzyl , = 1 1A o |l 5o , pyl. - - e ROk YL - or
oy 1t i S ERoRuEY At b8 rie SEEBK o anP Lo PO s B e o BEORD 0,
four substdd?]ﬁemt@ th@g@mcke:atﬂmeraeif@ca adhdenioRing HalPYaR, &4 0 i{i@s@ated in
fluorine, chlorine, bromne or lodine) Dr an am no, cyano, carboxyl,

hydr oxyl therfprmaa bglogywhese it asyarisky defippothie dpmilyd pos@tionts- al kyl (e.g. methyl,
ethyl, propyl) butyl, pentyl or hexyl), ~o C 1-C6-al koxy (e.g. nethoxy,

et hoxy, propoxy, butoxy, pentoxy or hexoxy), (di)Cl-C6-al kylam no (e.gqg.

di met hyl am no or di et hyl am no), hal o-Cl- C6- apKyI (e.g. tnf7uoronethyl))
Cl- C6- al koxycarbonyl (e.g. nethoxy-, ethoxy-H prohoxy-, butoxy-,

tert-but oxy-, pentoxy- or hexoxycabgnytNGr ong the foll owi ng groups:
Lo (CHZ) Y- N R

-O(CHz)y CZH, yis 1to 6, R 4 is2to6) Rs -NH~R, 0 is
More preferably R represents apheny ) pyridyl o ndol yl group, each of
whi ch nmay be optionally subst ut ed |by one or two substituents

i ndependent |y sel ected from aif] uoriney chlorine) brom ne or iodine atom or
an am no, hydroxyl, nitro, ) |, pyrrolidinyl, Cl-Cq,-alkyl
(particularly nmethyl), trifTuorométhyl, -NRSR6) Cl-4-al kyl sul phi nyl

1S
Preferably, R represents a phenyl, pyridyl, indolyl, indazolyl, pyrimidiny! or

thiopheny! group, each of which may be optionally substituted by one, two, three or four
substituents independently selected from a halogen atom (e.g. fluorine, chlorine, bromine
or iodine) or an amino, cyano, carboxyl, hydroxyl, nitro, C;-Cg-alky! (e.g. methyl, ethyl,

0  propyl, butyl, pentyl or hexyl), halo-C;-Cg-alky! (e.g. trifluoromethyl), -N(Rl)-C(=O)-R2,
-C(O)NR3R4, -NR5R6, C3-Cg-cycloalkyl (e.g. cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl), 3- to 8-membered heterocyclyl (e.g.aziridinyl, pyrrolidinyl, piperidinyl),
C3-Cg-cycloalkyloxy (e.g.cyclopropyloxy, cyclobutyloxy, cyclopentyloxy or
cyclohexyloxy), C;-Cg-alkylcarbonyl (e.g. methyl-, ethyl-, propyl-, butyl-,pentyl- or

s hexylcarbonyl), C(-Cg-alkoxycarbonyl (e.g. methoxy-, ethoxy-, propoxy-, butoxy-,



20 (particularly methylsul phinyl) or Cil-C4-alkyl sul phonyl (par tﬂ
met hyl sul phogydlocgr oup, or a Cl - CA-al koxy (especially Cl- C2-glk i;

C~- C4- al kyl am no %espem ally Cl-C~-al kyl ami no), benzyl, Cl-C4-a
(especially Cl-C~-al kylthio) or phenyl#hio group opti onal |y substl tut ed by
one or two substituents independently selected froma hal ogen atom
(especially chlorine atorr) or an am no, cyano car boxyl, hydroxyl, ~s

SR k%is%é%béw%@@éé Rl AR L

o (&) PPy brY, o S By Wﬁ%@%@w v gopy- el
-NH+R, 0 bémyls opﬁ&fy&mpadnylblgtolﬁ brneD-€galkoxyde. By S QORY, AREHY, Hlopdx s

1- Ca- al (e. g, nmethyl, ethyl, propyl or butyl) or C3-C6-cycloal kyl (e.gqg.
cycl openblycbxyarpecmy ohwwy) g(EmSFm alkylaméenaatst g rmzzhyle;sﬂwéemcspyér butyl-c4- al kyl

o oyel OB pr Glimine Ec%sp e SRR s e(ﬁ?m& ps%w'@?ﬁﬁ?ré'

hydr ogen mor a. | | or
C3- CB- cy i 5EI R Y e;(y@;’/lg heé)ﬁmg? g{:%%% l%?(@f){%b%@{e% or’Ie gef erred
that RS peppeseRlisiersh m/diF@:muyts@nma fﬂmcah%vaﬁ kiokn (& e% dluofRE, fmom@t hyl,

propyl or butyl, especially methyl) or C3-C6- cycl oal (e.g. cycl opentyl
or cycl obexyihg ogroding) @rah arhiap, Rﬁarr%maeww,shmrwlcemcl-pmrdxlydmjle g.

cycl openryl or,.c rou ddi tipna I ~-al kyl (e.g.
met hyl , &iBAnd "Ba’o{;ylr&%o%ﬂ(%}tf?;gl “{%&Yge%@r PP {7 CWBﬁrphW h RSis not a
hydr enat (elg f e Rsu I t ogen atomor a
029 I Igal(("){}dkm§y rre:‘t h}%thgt ﬁdyf/]lb ¢g$(;%§;(ly ortbggtpgﬁ%ao?rﬁe- IScycl oal kyl (e.g.
cycl opentdtiC PCqaikylamtiaxyd.¥. cgmdwlzanmom dwtgémnaiol)yhﬂor@,t—ﬁwaﬂgﬂ cup.
Preferably Rg represents a Ct-C~-alkyl (e.g. nethyl, ethyl, propyl or
butyl) ofnf@®r@seyll GaiGeytkprygroanyt( eog)éﬁwwxmretew GHERGAYY WMy and i s
especially a nmethyl grou o Pr fer ed co t he invention include:
2.4 chiGF 8P YBIGPSISTRIFS® JX’%@ C o PRBE RO B RSP e
35D|chloroN(tr|cycIo[3311§ e IyyHmJtEhyI) benzam de,
2-Chloro-N-(tricyclo[ 3 .3.1.13"'] dec-1-ylnethyl)-benzam de,
2,6-Dichl oro-N (trlcyclo[3 3.1.13 ]dee 1-yl met hyl ) - benzam de, zs
2- Met hoxy-N (tricycl o[ 3. 3. 1. 130]%@ ril yl met hyl ) - benzam de,
2-Methyl -N-(tricycl o[ 3. 3. 1 13' '] dec- Ir¥l ng';st}ytl))s benzam de,

'NH\/]\
R10 '

More preferably R represents a phenyl, pyridyl or indoly! group, each of which may

15

be optionally substituted by one or two substituents independently selected from a fluorine,
chlorine, bromine or iodine atom or an amino, hydroxyl, nitro, aziridinyl, pyrrolidinyl,
C-C4-alkyl (particularly methyl), trifluoromethyl, -NR5R6, C-Cg4-alkylsulphinyl

20 (particularly methylsulphinyl) or C;-C4-alkylsulphony!l (particularly methylsulphonyl)
group, or a C;-Cy4-alkoxy (especially C}-Cp-alkoxy), Cy-Cy4-alkylamino (especially
Cy-Cp-alkylamino), benzyl, C;-Ca-alkylthio (especially C{-Cy-alkylthio) or phenylthio
group optionally substituted by one or two substituents independently selected from a
halogen atom (especially chlorine atom) or an amino, cyano, carboxyl, hydroxyl,

35 l-pyrrolidinyl, l-piperidinyl, methyl, methoxy, dimethylamino, C;-Cg4-alkoxycarbonyl

(especially terr-butoxycarbonyl) or one of the following groups:



F 18.&1 REPLACEMENT SHEET - o Ma,Y 2e02 2-Brono-N =6 MAY 2002
(tricyclo[3.3.1.13" "]dec-1-yl nethyl)-benzam de, 2-1odo-|I \REPLACEME'\II SHEET
(tricyclo[3.3.1.13 "]dec-1-ylnethyl)-benzam de, 2-Nitro-N
{tricyclo[3.3.1.13" '] dec-1-yl net hyl)-benzam de, - § MAY 2002
2,6-Di nmet hoxy-N-{tricyclo[3.3.1.1"" "] decs1-yl net hyl)-benzam de,
?-(Tnfluoronet hyl)-~V-{tricycl o(3. 3 1.1 1'""] dec-1-ylnethyl)-benzam de,
2,6-Difluoro-N-(trieyclo[3.3.1.13 "]dec-1-yl nmethyl)-benzam de,
2- (Trlfl uor omet hyl ) - b-fl ouro- N (4o-iceyctof3.
"]dec-i-yl net hyI) benzani de, 2- Ani no- b§csh t8r3o N
trlcyclo[33113 "]dec-1-yl nethyl)- be am de,
Chloro-4-nitro-N-(tricyclof 3. 3(#5::]% 1 yl met hyl ) - benzam de, ~0
(2-Cyanophenylthio)-N-(tricyclo b \13 '] dec-1-yl met hyl ) - benzam de,
(4- Met hyl phenyl t hi 0)-N (tncycl o 3. 3. 1. @H )1'5@@131 yl met hyl ) - 3- pyri di ne
ar boxam de,
-{Methylthio)-N-(tricyclo[3.3.1.13""]dec- 1 yl met hyl ) - benzam de,
(Methylthio)-1V (tncycl 0[3.3.1.13"" Pn'ethyl) 3-pyridine
rboxam de, 3-Chloro-:"V (tricyclo[3.3. 1 13 "]1dec-1-yl net hyl ) - benzam de,
2,

3-Di chl |
.3-0 (r:]yl OrPjs: (pyerf?;éf/@cmgé Rl %p?es@nt@% hy]éx‘é%lﬁz é/-toﬁle ({Fﬁat(if'glt%egé;gﬁ%wn‘?&hyl ethyl,

5-
2. (Phenyl mairbwl)or butyl)(axrﬂgeﬂi@{:)&l&l}iyl 18g dydieperirylydrnptibiydxyeorani de,
2-(2-(N, N

Di gret §1yl5am no)Pé’E’fﬁWka% repgeseqtp Plc;:ly@i‘é{kgl $e-g. meshyh efhyl, propyhestiw!) obenzani de,
h

hi
Y ?-ﬁ'—r, 2;2‘?30%%8“83”1‘%' ('e]gclcvClo SOt H SN h8°¢8r bony! ] phenyl - 1- oxyacet i ¢
(

| .
(
2-
2-
2-
c
2
2
c

a
~S
2,

1,1 di n'ﬂlrbﬁél‘abﬂ}h)RIB aﬁ&fRere,ach mdependently represent a hydrogen atom or a C-Cy-alkyl
Tr| cyclo[3.3.1.11' '] dec- 1-yl net @/ eam no]lcar bonyl ] phenyl - 1- oxyaceti c
2-( Ne(le{gymg[hybwmyl dsgpylor butyl) or g-cycloalkyl (e.g. cyclopenty!l or cyclohexyl)
cycl 0[3.3.1.13 ]dec 1- yI net hyl ) - 3-pyri di ne carboxani de,
ricycl o8B, 1. 13 ' | dec- 1-yl met hyl ) - 5-indol e carboxani de,
AmM o5 6- chl of Q- fedad HACKE trders b Lﬁ'% szcl E:yahm ethyl,
2-{2- I\/Ethylsul phoﬂr}l%ll)e Y (trlégr/cfo 3. 1og13 r F Pmatvhy ? 3-p r|g¥ne
car boxam degropyl or butyl, especially methyl) or C3 C6 cycloalkyl (e g. cyclopentyl or cyclohewl)
2-(2-Am noethylthjo)-Ns(tricycl o[ 3. 3. '] dec-1-yl net hyl) pyri di ne
car boxami de3roRp pnd qhablf.oggéqsgpéa 2: (é@C}(ql\palkyl (e.g. cyclopentyl or cvclohew ) group

oyt ) SOV RYACL BRI b SBIRL Seted P By et 7 - -
MAY 2002 PCgEbﬁE%é:OR 8BnR a(9dfdg¥h beki.di n- 1- yl ~t hyl ani no) - N

(tricyclo[ 3. 3. ] dec- 1-yl nmet hyl ) - 3- pyri di ne car boxan de,
di hydr othl ori dIé)s preferred that R* represents a hydrogen atom or a C1 Cy4-alkyl (e g. methyl, ethyl,

(2:a§ ll\)/g;(gml ge%é}'lrﬂ‘}% 5%[ é@ CYéO%I%’lr{%g%cﬁcwwgf l)ohe‘c)}by ; ogp fnd is

(tricyclof 3)3 mkﬁi, | met hyl ) - 3- pyr| di ne carboxam de, hydrochloride,
2-(Pyrro|id|§-%§ll3- Zf# %clo[SS 1.13' '] dec-1-yl net hyl)-3-pyridine
car boxam de, dprefetabdye Rl oeprebents a C-Cy-alkyl (e.g. methyl, ethyl, propyl or butyl) or

2- (2, 5-D nmeghoxyphenylt hi o) -N-{tricycl o[ 3.3,1.13' ec-1-yl meth 3- pyridi
ne( &3 C5yc€fcloaPLyl (e.g. )cycloéentyl of cyclcghe‘{yl) group an!i ?s espec1ally a me%/hy? groug.y

dr
2-[1
aci d,
2-1[
aci d,
(tri
N-(t
2-

20 Preferred compounds of the invention include:
2,4-Dichloro-N-(tricyclo[3.3.1.1>"]dec- 1-ylmethyl)-benzamide,
3,5-Dichloro-N-(tricyclo[3.3.1.1>"]dec-1 -ylmethyl)-benzamide,
2-Chloro-N-(tricyclo[3.3.1.1>"]dec- 1-ylmethyl)-benzamide,
2,6-Dichloro-N-(tricyclof3.3.1. 1*7]dec- l-ylmethyl)-benzamide,

35 2-Methoxy-N-(tricyclo[3.3.1. 1’ '7]dec-l-ylme'thyl)-benzamide,
2-Methyl-N-(tricyclo[3.3.1.1 37\dec-1-ylmethyl)-benzamide,



i o €a¥boxam de, 2-Chloro-~-nethylthio-N(tricyclo[3.3.1.

3'']dec-1-yl net hyl)-benzam de, 2-(2-(N, N-D nmet hyl am no) et h
Ithio)-N-{tricyclo[3.3.1.13 '] dec-1-yl nethyl)-benzam de, )REPLACEMENT SHEET
2- (4- Met hoxyphenyl thi o) -N-(tncycl o[ 3. 3. 1. 13" ' ] dec- 1-yl net hyl ) - 3- pyrsi dhpenn

car boxam de, 6

2-Chl oro-3-fluoro-N-(tricyclo[3.3.1. 13' "]dec- 1-yl net hyr) “benzam de, -~s
2-Brono-5-fluoro-N-(tricyclo[3.3.1.13 "] dec-1-yl methyl)-benzam de,

2- Chl or o- 5- f uor o of;3, 3 I met hyl ) - benzam de,
2-(2,5-Di hyd Ngﬂgﬁyfh%? AN (ddes- gfyyi%‘{flgbg’eizaﬁ €] dec- 1-yl net hyl ) - 3- pyri di
ne car boxam 3.7

3-[((Tricycl OF%I nilC}_ILcéQ[' 1 l 1dec 1r’r% nﬁt%l)a%nrzl%Téng bonyl ] pyri dyl - 2-t hi oaceti c
acid, zo 2-Nitro- N-(tncvclo["« 3 1 1 "dec-1 -ylmethyl)-benzamude,

(2- Chloro 6 met hyl )-N-(tricycl o[ 3. 3, 1.13" "' ]dec-1-yl nethyl)-3-pyridine
car boxani de,6- Dlmethoxy N (tricyclof3.3. I 1*"dec-1 -ylmethyl)- benzam1de

ﬁl E)g E)I;:iggf%l oaometgyl) \Pﬁncyclc}tl‘ I}Elt I‘yﬂ&e‘é‘q‘ )r']m]eﬁxa 20 a IBX“ dyl - 2- (4-phenylt

2 (4 (3 Nl GRS OV DY iy eddiel Cycl of3.3. 1. 13" T dec-1
-yl met hyl )-3 pyri di ne car boxam d ydrochl ori de, ~s

(2- Met hyl t Iﬁﬁ"rﬁlummmgthyl)-l&-ﬂdum-é&@hq{c& 33:1 £3)det dedmbthyl)rrehbahifle,3- pyri di ne
car boxam de,

2-[[(Tri cyc’-l Aanez6-chipgo-N- GEE‘X‘:’lO[QﬁnIB% hiqefalrﬁlm? byBrisemmidehenyl - 1- oxybut yri c

55 Chi or o- 3. HioRS AR PHELTtesl b By, P2 DY) Gaceam oo
2- Chl or @- 5- N}Z—C?&nﬁpﬁédyﬂtﬁh&)ﬂ\ﬂfﬁcﬁl&D B3I 13] tee-1lyltetmBl)enraheezam de, 30

3- Am no-2-chloro-N-(tricyclo[3.3.1. 13" "]dec-1- Ill met hyl ) - benzarrude, - WO
09/ 29661 8 Zs(dvifethwiphenyctie )SEgg1oyoleEs3. 1. 1 dec 1-ylmethyl)- 3 -pyridine carboxam1de

5- Ami no- 2- 713" ec- 1- Ineth | ) - benzam de,

2- Chl or o- BCJ;WN?&%){M(F%W%?% hlyléﬁ‘f r’Id’q CIPYP %.3.1.13 '] dec- 1-yl net
hyl ) benzam devierhyithi (mcyelof3 3.1 1" |dec-1-yl 1) 3- d b

22 Chl of 6. 5- (ﬁ&{et it 10 hym%c 083%'[ Ayl aﬁ’(r:m y’\f_nett ) yrt 1ne car oxam1
| ) benzam de&-Chloro- ’\/ (tncyclo[3 3.1.17"]dec- 1 -ylmethyl)- benzamlde

2- Chl oro-5- (N, N-di rrethP/I am no) et hyl thio-N-(tricy clo(£3 3.1.13" "] dec-1-yl neth
yl ) benzim ded-Dhefemoaldmcycloni- HF d- Fdesy byismsshyl)-benzami

-N-(tricycl I
2-Qhl or o' s- DN R AR b e
'] dec-4. BIIeHﬂhImI ) Jxo(tb@m(qmsdlel ?de5 lq'lfrféll@[)cbeh‘zamlde
(tncyclo(3 3. ] dec-1 -yl nmethyl)-benzam de,
2- Chl or o- 5- 31@: h\ﬁNaIﬁImmh)NPI(lm@dqib)Il@E)Q 18 (ticycdo 3 db ™ I]dquerEhﬂIﬂyhbﬁl) -baazardede,
2- Chl or o- 5- h(y%r m oroet hyl )am no-N-(tricyclo[3.3.1.13" '] dec-1-yl nethyl)-benz
ani de) ochlonde,

S-AzZirigin-g gﬂn%l cflfd 8norMdet rl'yqaﬁe ? gé)m?ho}ca}gbny] g}gegxy%}%:xzse‘cfehyhéldbﬁﬂzam de,

1dec 1-yl nmet hy

is 2-Methyl - nitro-N-{tricyclo benzanm de,
3,5-Di arrurmmztuymtltwestbf-(trl cyC| 0[3.3.1.13 ]dec 1-yl met hyI) benzarr>| de,

3, 5- Di met hoxy- 2-net h \{f31 icyclo[3.3,1. 13" ]decl I)benzamde
3, 5- Di net ho%cﬁ (Regyelal X\?dl‘o eglly“I‘Sthy])éIféI?Oi“W%IH nyl %@efz igactds. (N

(2 Hydr oxy I ). -2 2 r 3.1.13
e 1% m@@ﬂ%{:@hﬁ% g%)aﬁ] (g-IPyQIB?st?YI AN &RV R Vb e da bR h Rl

2- Chl or 0- 5-§2tricpéippy 3. dithhdey | ybhdtny 1391 iAG)e bhrbbXdntide of 3. 3. 1. 13" ' [ dec- 1-yl e
t hyl ) benzam de, hydrochl oride

5- (N-( 225Hy R-Axyine-Aydhjoro-NafR- Eroethq,{ﬁpam n&)dez_z leyllathylpbenzagids, cycl o( 3. 3. |

1

3 d h b d hI d
ent or o N T PR PR 5P E g ot TG e Baydingggrboramide,
/?; Di chl TR Malrnddihy IGIY&)I-I@-[(%C?CI% 31331 11 gg& ﬁywatﬁ}lpylp&naﬁx@%@mosd%de

m no- 2- ch oro-N-(Z-[tricycl©o[3 déc- | et hyl ) -benzam de.
D~net hwhﬂNex(oaee[tata,cycl o[ 3.3.1. 13 ] dec- |-yl ] et hyI ) - benzam de,

, 5-
-Chloro- N-é & E/\r} N Ispmgtlrx)lllg%gznlo%thylam}no}-%/ (tJ’u:}’C?O[5 31 {EEM] L 1} Ylg?et Z%ni pyndine

30 carboxamude, dihydrochloride,



F 1881 REPLACEMENT SHEET - 6 MAY 2002 9 ?-Chl oro-3-(N - § MAY 2002
(2-[imdaz sdko¥l ] et hyl)-2-am noet hyl )am no-r' ~~-(tricycl o[ 'es ] dec-
1yl et hyl )%%%%gﬁlde, 2,5-Dimethyl -~V (3-chloro-tricycl o[ 3. 3'%1%&98/%%88
i.13" "]dec-1-ylnethyl)-benzam de, 3, ~-Pi met hoxy-2-nethyl-N
(3-chloro-tncycl 0[3.3.1.13" '] dec-i -yl net hyl ) -benzam de, and s

2-Chl oro-5-iodo-1V (tricyclo[3.3.1.13" "]dec-1-yl nmethyl)-benzam de. The
present invention further provides a process for the preparation of a
conpound2-3-(Fyoratidira | {yl ¥ thysandieb)-Neltriciona. 3vini " Wec dryiniesied)-B egcitiineg a
conpound of general fornmula ICH'1 ~-NHZ B wherein x, A and B are as def ned
in formﬂaéb(("laﬂld%dﬂ?(dépcgg?%und of general formula RC~ .o |I" (1l1l) wherein
Ris as i in.for apd, | .i,S Vi ng .qr ch. as a hal ogen
atom (e.égj'.?gdgﬂ’l";garrgluﬁ%)5),9 (%gy?lr%({%fgzlo{]e]dg? olu)f)lﬁlglrth%'z)ng @98gl;ng§%88g%d8hal ly form ng
a phar megigidrocmbliye,acceptabl e salt or solvate thereof. The process nmay
conveniently be Ganed out in a sol ent (e.g. dichloronethane, is

t et r ahy d2-0Dumethylaniinoxdh(toeydpidel. by flaearbiyimdethy buddpoplinconahdxamiide, t he
presence of a base (e.g. triethylam ne or diisopropylethylamne). The
process l?@‘%%‘?féfﬁ ently operated at a tenperature in the range fromO to
100 C py

Ly .1 : fir t i v, at amnbi ent

t enper at u—fﬁﬁ%@h%)l .Mg&é%%np[bgg%&épg}d%g or nﬁ%yﬁ-???ﬁ%@@ ?%%%Héprég’ known
conpoundgh¢droBBycis prepared ~o by processes anal ogous to those known in
the art. It will be appreciated by those $)<illed in the art that tn the
process of2bdmsthexgphenyientN-orcydeBal. h1T ddast 1-ghegthyd-Gemsidinech as hydr oxyl
or anmo groups .mthe internedi ate conpounds may need to be protected by
pr ot é’cti%@b@&%ﬁ%. Thus, the final stage in the preparation of the
conpounds. of ) ' e3the. e (NG r nore ~s
e A VS SRS R L T

2-(2-(N,N-Dimethylamino)ethylthio)-N-(tricyclo[3.3.1. 13'7]dcc- 1-ylmethyl)-benzamide,

2-(4-Methoxyphenylthio)-N-(tricyclof3.3.1. 13‘7]dec- 1-ylmethyl)-3-pyridine carboxamide,
2-Chloro-3-fluoro-N-(tricyclo[3.3.1. 1*71dec-1 -ylmethyl)-benzamide,

15 2-Bromo-S-ﬂuoro-N-(tricyclo[3.3.1.13'7]dec-l-ylmethyl)-benzamjde,
2-Chloro-5-fluoro-N-(tricyclo[3.3.1. 13'7]dec- 1-ylmethyl)-benzamide,
2-(2,5-Dihydroxyphenylthio)-N-(tricyclo[3.3.1.1*7]dec- 1 -ylmethy!)-3-pyridine
carboxamide,
3-[{(Tricyclo[3.3.1. 1*71dec-1 -ylmethyl)amino]carbonyl]pyridyl-2-thioacetic acid,

20 (2-Chloro-6-methyl)-N-(tricyclo{3.3.1. 13‘7]dec- 1-ylmethyl)-3-pyridine carboxamide,
3-[[(Tricyclo[3.3.1. 1371dec-1 -ylmethyl)amino]carbonyl]lpyridyl-2-(4-phenylthio)oxyacetic
acid,
2-(4-(3-N,N-dimethylamino)propyloxyphenylthio)-N-(tricyclo[3.3.1.1>7]dec- 1 -ylmethyl)-3-
pyridine carboxamide, dihydrochloride,

35 (2-Methylthio-6-methyl)-N-(tricyclo[3.3.1.1>"]dec-1-ylmethyl)-3-pyridine carboxamide,
2-[[(Tricyclo[3.3.1. 1371dec-1 -ylmethyl)amino]carbonyl]phenyli-1-oxybutyric acid,
2-Chloro-5-hydroxy-N-(tricyclo{3.3.1. 1*"dec-1 -ylmethyl)-benzamide,
2-Chloro-3-nitro-N-(tricyclo[3.3.1 .13‘7]dec- 1-ylmethyl)-benzamide,
2-Chloro-5-nitro-N-(tricyclo[3.3.1.1%7)dec-1-ylmethyl)-benzamide,

13.7

30 3-Amino-2-chloro-N-(tricyclo{3.3.1.1""]dec-1-ylmethyl)-benzamude,



The protection and deprotection of functional groups is descri ha
"Protective Grog%s in Oganic Chemstry' , edited by J. WF. M PM2enum
Press ( 197%39Y%a8' ' Protective Groups in Organic Synthesis' K POHEE®H{880n,
T.W Geene and PP.GM Wits) Wiley-Ingerscience ( 1991 ). s The conpounds
of formula (1) above may be converted to a pharnmaceutically acceptable salt
or solvate thereof, preferably an acid addition salt such as a

hydr ochl ori de, hydrobrom de, hosghate) acetate, fumarate, nual eate,
tartrate5-1kmin0a2-eblom<é(+(a‘i®,010fr£5HahébiqtﬂhximtftylbbcnpammeuenesuI phonate, or an

al kal i tal salt h gs a sodi um or potassi um salt, ~o0 rtain conpounds
of fornu”EaCaf(lPl)O-%tF%%@H&&YéafBW&W TRG- '<§Fé?18&-§-ér%g'nlée?'éry ethyd)-wi | | be
understo%glnztapna}(t1 t he nvenaon enconpasses all geonetric and optical isomers
of the corrpounoFs of formula (I) and m xtures thereof including racenates.
Taut omer $-@H16ro -k, W-@snckiiiesrapb et aminerm(ayas peel . 167 dehe-me

i nvention. The conpounds of the present invention are advantageous mt hat
t hey posbewmmsdgphar nacol ogi cal actlvlry. They are therefore indicated as

pharmaceytjcal s_fgr, use in the treat .or venti on of rheupatoi d
arthriti ?;@Hgeo$gﬁ%5meit@‘aw8?ﬁﬂy§§%?- é&ﬁ“éyrcb‘ﬁé%dlep ml!ﬂoﬂict‘r%l,m I%XLiPma,
hyperres [ the airway, septic shock, glonerulonephritis,
irritabl gg%év}{}\éﬁwg?gaerg%é) Crohn's disease, ulcerative colitis)

at her oschernisics3-hgdroxy hv-amidycief3akl dSHdeot -ylrabthghdshzaeides, nyobl astic

| eukaem a, diabetes, Al zheiner's disease, neningitis, 20 osteoporosis) burn
injury, RsCHawni-6Vhedimethylaamerthyeroletugygloldsilcbsdeodi-vismetindtor di ngly,
the present inyention provides a conpound of fornmula (1)) or a

pharr'fl a Ewéo(ﬂ’l y acceptable salt or solvate thereof, as hereinbefore
defi ned E%D%ﬁarb—%’-#tﬁ@f@ﬂ&s.iﬁ” t NOIMABARGEnzakdig, | NVention provides the
use of a conmpound of formula (1), or a as pharnaceutically acceptable salt
or sol vateCllberpafethydanineséimbedlofiel. déf 1 ded 1 iytmethel) wandnside,ur e of a

medi canent _for use in thera The invention,further provides a nethod of

ef fecti n@-Wﬁm%é%sfﬁip@WM%@/&:(WWCM%3tlr- baldsericylgrethHoamaemide  ar t hri ti s,

i nt ot SrAECR CKEP AR RE ATy Pkt Vst AP eatiis i o v
99/ 29661 2-IﬁleM[91Y3,gQﬁgitBWJ(r%E?&bQZ}wﬁ3‘?]aé@wly@,péth}?.b@ﬁzﬁﬁgaar maceutical |y

acceptabl e salt or solvate thereof, as herei nbefore defined to a patient.
For the aeDemendincbd-Vigicape(d.d. iikscilhdmdtyhgenagnidei stered will) of

course, vary with the conpound | oyed, the node of administration, the
treat rrent3'§1é§P‘?[E‘€f‘Ya%‘d“°(dPﬁé‘@ﬁ%‘&yggﬁq'mi ’clgﬁcéh'ym%ﬁgy]é@ﬁ%%ﬂg% of fornula (1)
and phar gag I Ra lie3salls . |, . £ hereof may be used on
their omﬁﬁ%’% %/\tﬁR?){>J gé?]'g%gf?’ﬁ?@b@ a ﬁ‘I& ﬁi }2'?] g?@@ l%/eﬁkt efitef ormof a

phar mac eyt (\c@-Ho QRS pHealetty | Mbagindettgy fantinarb ah(drp Ne@ipiv(d/3sl tjaal vat e
(active ingredient) is in association with a pharnmaceutically acceptable
adj uvaant 1-dimethyhtbepramaidesi er. i o Depending on the node of administration,

t he phar uti co Siti i1l preferably comprise fromO0. .0~ to 99 %w
( per cen{y‘i(g@o '?’@‘ﬂ@‘?%’?'&}’}f}%&fy ?’IBB’IOQE'AE {‘8?9{ %&fgﬂ oA {'%ci‘r&gé'ti ve

i ngredi ept) ;2049 h&&%l%riﬁ@, 99.95 %) nore preferably from30 to 99.90 %w,
of a pharmaceutically acceptable adjuvant, diluent or carrier, all

per cent age@v-(yHyedoghdth g2 raninasbel ) aminbel-alt lomaviioily tlof33. 1i 1$7T8bed - t he
present invention also provides a pharnmaceutical conposition conprising a
conpound Ybhethph henzantids, dilsidrechitiidenaceuti cal |y acceptabl e salt or solvate

t her eof , her ei for fined in_ {ation.with a pharmaceutically
accep15ablzgéglaf%&légaglcafﬁﬁggtl'lorﬁgapv)gfeil?ﬁh@%qz%\%#i on further provides a
process f01pidioBNPALAE)QB[395. 1 8> A&y 1B eRM | )aRhzZRide ONPOSi tion of the

i nvention which conprises mxing a c307rrpound of formula (1), or a

phar mac et Aaand-g-cabrept-@bltecsdd[B.3or. 1's ddegal-pl ¢ theh) defizanzide.her ei nbef or e
defined with a phar naceut If:fqﬂ)l y aeceptab di luent or carrier.

dj {
The phar r?a%&k@?@élwdér{ﬁ&ﬁ Ao 1dge ki Wbﬁglﬁﬁ?‘ %‘VZ%%W%e adm ni stered
t opi cal | , he | 7q) ski inthe f f
sof ut; one2 SR Gr o AT P B nBh I BebdfaZ D) U ouder

formul ations; or systemcally, e. j. by oral



admrngsstration in the formof tablets, capsules, syrups, rs-o

granul es, or by parenteral admnistration in the form of @%%@WEM SHEET
suspensi ons) or by subcutaneous adm nistration or by rectal adm ni-sgngdy mme
in the formof suppositones or transdernally. F 1881 RELP, CE~, ~I ENT SHEET
- 6 MAY 2002 12 The present invention wyll be further understood by
reference to the followng illustrative exanples in which the ternms M5, NWR
and DVSO denote respectwely mass spectronetry, nucl ear magnetic resonance
and di net hyl sul phoxi de. s Exanple 1 2,4-Dichloro-N

(tricycl o] 2-Ghlorat3: (N-(ée[vntﬂammﬁt)ﬁiﬂltb)dbé—mmnedwl)@n@lo Nritr@lyc (3. 31 1 4o ded-on of
1- adamant an l3$I an ne 1 mM) in dichloronethane (5 mM) were added
triethyl am ‘5‘@5 'i’é“?ﬂ“}‘ nd 2, 4- di chl or obenzoyl chloride (0.118 g). The
resul ting kil 3e r hen diluted with
di et hyl et ;lzgsr m?g%?eaf eﬁﬁﬁ&s%%%g\% £ egq %e@ggabr%gﬂﬁﬂ émd washed with

dilute hydrbﬁixmeuhcxﬁaudetﬁpll-NQmHlobcytr&gdllom hydflageneanbipyirbensaahed id and
then brine. The organic (g_d:ase was gybsgguently dned over sodi um sul phate
(Na~S04 5) andhlosréapda-At@icysledds. lrledideed-pmedbglibenzamige.ve t he tal e compound

as a white soli 7 . RQi.Nt

338/ 340/ 342 (M fil’“_’f‘eilf ﬁlkﬁ?t Bl\?lé%edé’)‘ “éaé’f°‘iesiP%Jf"et8repa¥§@ O(fafoflfpc’zl‘j‘d 7.48

EBJI-I Hd) ddl) ’of?oﬁngulﬁ (I;-aJ'Hefﬂ))ed agev%?wl(u@ﬁ'corﬂ rised rédtik i"corﬁ un@l o@%ex(eﬂ'l' fofdula 1- 60
: ~SSi

3, 5-Di chl oro- N {trlcyclo[3 3. 1. 13"]de AN rretﬁyl) benzam de NHC C - 6

M AY 2002 Prepared according to the_ od of Exanple 1 from

1- adamant anenet hyl amme

. B )
oY)
wherein x, A and B are as defined in formula (I), with a compound of general formula
¢O
R— C\l_
10 (D)

wherein R is as defined in formula (I) and L is a leaving group such as a halogen atom (e.g.
chlorine), an imidazole group or an urea; and optionally forming a pharmaceutically
acceptable salt or solvate thereof.
The process may conveniently be carried out in a solvent (e.g. dichloromethane,
1s  tetrahydrofuran, dioxan or dimethyiformamide) and optionally in the presence of a base
(e.g. triethylamine or diisopropylethylamine). The process is conveniently operat;—d ata
temperature in the range from 0 to 100 °C, preferably in the range from 10 to 80 °C, and
especially at ambient temperature (20 °C).
The compounds of formula (II) and (III) are known compounds or may be prepared
20 by processes analogous to those known in the art.
It will be appreciated by those skilled in the art that in the process of the present
invention certain functional groups such as hydroxyl or amino groups in the intermediate
compounds may need to be protected by protecting groups. Thus, the final stage in the

preparation of the compounds of formula (I) may involve the removal of one or more

25 protecting groups.



s (0.1 m) and 3,5-dichlorobenzoyl chloride (0.118 g) to give it Mart

conmpound asy@9gddkde solid (0.18_ g). Melting point: 197-198 LeMyosGh *+ve)
338/ 340/ 342 (MMH)+ i o ~ HNWR (DMsO-d6) 8 8.51 ( 1 H, t), 7.87 (2H, d),
7.81 ( 1 H dd), 2.98 (2H, d), 1.93 (31, s), 1.6~ (3H, d), |1.60 (3H, d),

| .49 (6H, d) Exanple 3 2-Chloro-1V

(tricyclo[3.3.1.13" "]dec-1-yl nethyl)-benzamde OCI NH is Prepared

accordi ng tog_éhe nmet hod from

f Exanpl _adamant anepret hyl ami ne (0.1 n
and 2-chloro ﬁ?&%}?w@ﬁlaﬁgidﬂBro?"(r}Bﬁg&B)mf‘B“ i%?‘é‘?ﬂréﬁgd?aﬁgggg E%#g@a%teyeés a )
whi t |+ 0 e ' L, Rty 2 | 04/ 306

( I\/:+|—|)e oo qﬁ%ﬁ“% gg?méwgl.% EE?& a‘,wt%@%%'%wﬁﬁfﬁg%“"?7?195&“%7. 37 (3 H,
M, 2. 93 PdtdduvélGroups ifr Orgamc BiAh&GEVENT e SHEE T ¥4 GreOtk {ndtk. G, Wan§6 (3H,

d), 1.60 (3H, d), 1.52 éGH, d) Exanple 4 2,6-Dichloro-N
(tricycl oY &y3Ineri@encedé?? -yl met hyl ) - benzamide OCl NHC s - s MY zooz

Prepated accand,Boh s (EL et Sho BATple oy o, apamnt et hy e
Compeun Rl o0 (Bt A1) OGO M EIRETS
7.41 (1 hbdrodtgmide. (hdsgiit, adgtate] fuddarftdHnakehte, tartate (Gdrhte Hxalale,59 (3H, d),
1.54 (6H, d) ~s Exanple 5
methanesulphonate or p-toluenesulphonate, or an alkali metal salt such as a sodium or
potassium salt.

10 Certain compounds of formula (I) are capable of exisung 1n stereoisomeric forms. It
will be understood that the invenuion encompasses all geometric and optical isomers of the
compounds of formula (I) and mixtures thereof including racemates. Tautomers and
muxtures thereof also form an aspect of the present invention.

The compounds of the present invention are advantageous in that they possess

15 pharmacological activity. They are therefore indicated as pharmaceuticals for use in the
treatment or prevention of rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis,
asthma, hyperresponsiveness of the airway, septic shock, glomerulonephritis, irritable
bowel disease, Crohn's disease. ulcerative colits, atherosclerosis, growth and metastases of
malignant cells, myoblastic leukaemia, diabetes, Alzheimer’s disease, meningitis,

20  osteoporosis, burn injury, ischaemic heart disease, stroke and varicose veins.

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

25 pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined in the
manufacture of a medicament for use in therapy.

The invention further provides a method of effecting immunosuppression (e.g. in the
treatment of rheumatoid arthritis, trritable bowel disease, atherosclerosis or psoriasis)

which comprises administering a therapeutically effective amount of a compound of



accordi ng @y bheeket hod of Exanple 1 from 1-adamant anenet hyl gy Qgodiddsgk M)
and 2-nmet hoxybenzoyl chloride (0.087 g) to give the title conmpound as a gum
zo (0.16 g). MS (APCI +ve) 300 (MrH)+ 11F | @8l REPLACEIri ENT SHEET - 6 ~I AY
2002 15 1 H NVR (DMBO-d6) 8 8.01 ( 1 H, t), 7.70 ( 1 H dd), 7.46 ( | H,
dt), 7.14 ( 1 H dd), 7.03 ( L H dt), 3.90 (3 H s), 3.00 (2 H d), 1.95
(3 H s), 1.67 (3 H d, | .61 (3 H d), I.51 (6H d) s Exanple 6

2- 1 VI et hyormylg €I.ioc p phafrmcguucally actepsabld salt eretolyaty theeass casingeciabadbrePr epar ed
accordi ng 0 the nethod of Exanple 1 from|-adamant anenethylamne (0.1 m)
and 2-ne ﬁ@‘?engetﬂfo%?f‘erb[hl oride (0.078 g) to give the title conpound as a

whi t I d i ' At -1 (. M+
I e bt 1o iRl o J5f 5 AR EELrZA L1
is 2.33 (3, wsh thetofpotttmployed,. thbmbakiof ddminlstfitioh e t@hemeht 36sif@Hndd)

Exanple 7 2-Bronmo-N (tricyclo[3.3.1.13" ']dec-1-ylnethyl)-benzam de O NH Br
zo Prépatheddisarésrigdiggied.o t he net hod of Exanple 1 from

| - ad hyl 1 2_br onob | ride (0.111
b e et BT TR SYmBaRS of Lo BN pfaria RSy S ep Bl Yol Snd Bp e AT ©

SHEET thereof may be used on their own but will generally be administered in the form of a

2-Met hoxy-N (tricyclo[3.3.1.13""]dec-1-yl nethyl)-benzanm de O Mg M% par ed
d

pharmaceutical composition in which the formula (I) compound/salt/soivate (active
ingredient) is 1n association with a pharmaceutically acceptable adjuvant, diluent or carrier.

10 Depending on the mode of admuinistration, the pharmaceutical composttion 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 1 to 99.95 %w, more preferably from 30 to 99.90 %w, of a
pharmaceutically acceptable adjuvant, diluent or carrier, all percentages by weight being
based on total composition.

(s Thus, the present invention also provides a pharmaceutical composition comprising a
compound of formula (I), or a pharmaceutically acceptable salt or solvate thereof, as
hereinbefore defined in association with a pharmaceutically acceptable adjuvant, diluent or
carrier.

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

20 composition of the invention which comprises mixing a compound of formula (I), or a
pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined with a
pharmaceutically acceptable adjuvant, diluent or carrier.

The pharmaceutical composition of the invention may be administered topically (e.g.
to the lung and/or airways or to the skin) in the form of solutions, suspensions,

25 heptafluoroalkane aerosols and dry powder formulations; or systemically, e.g. by oral
administration 1n the form of tablets, capsules, syrups, powders or granules, or by
parenteral administration in the form of solutions or suspensions, or by subcutaneous

admunistration or by rectal admimstraton in the form of supposttories or transdermally.



- 6FMAY 2002 16 Melting point: 157-159 C M5 (APCI +ve) 348/350 (iVi+H+ ~ H
NVR (DMB Od6) 8 8.31 ( 1 H, t), 7.64 ( 1 H dd), 7.45-7.31 REPHAGEMENTOSHEET
(2 H d), s 1.94 (3H, s), 1.66 (3H d), 1.62 (3H d), I.53 (6H d) EéaMnBJ?UUZ

8 2-lodo-~Y (tricyclo[3.3.1.13 "]dec-1-yl nethyl)-benzam de O _ NH |

~0 Prepared according to the nmethod of BExanple 1 from

1- adanmant anenet hyl amine (0.1 m) and 2-~odobenzoyl chloride (0.134 g) to

give the title conpound as a white solid (0.18 g) l\/EIting poi nt: 194 195 C

~s M5 (APClI +ve) 396 (M+rH)+ 1 H NVR ( DMSO- d6) &é 7.86 1H

dd) , 7_43 ( 1 Hjhegfepentnvegtipn 3yll|L|be&H'sherm@gtqoﬁ@yrg{eyencgt@gxe(@ WY 1 94

(3H s), 11‘?&&@1@{4} ez'mrr]pl%s 1§ %vjj_\ﬁhhe ge)rms I\JI:S 'I\%ﬁk Rg%[ﬁ‘%%lr\gte rtljs%lgc-:rtwelysmglsEAY

zea2 17 Exa

(tricycl 0[3p&tr13mje§'y MIEEGr AmaphdtRtrBInindeaRd AthélByIR 1NT| Prepared according
to the nethod of Exanple 1 from 1- adanmant anenet hyl amne s (0.1 m) and

2- nltrobenzoyl chlorlde (0.094 g) to give the title conmpound as a pale
yeIIOM/so g 0. 1i_ Melting point: >250 C M5 (APCI +ve) 315 (MtH)+ i o0 1
H ~ je 178" 54 (1H t), 802 (21 H dd), 7.78 ( 1 H dt), 7.67

) gkl 2 (i 1

(tricyclo[3.3.1.13 "]dec-1-yl nethyl)-benz de \O NH O
NH

To a solution of 1-adamantanemethylamine (0.1 ml) in dichloromethane (5 ml) were
added triethylamine (0.16 ml) and 2,4-dichlorobenzoyl chloride (0.118 g). The resulting
10 reaction mixture was stirred for 2 hours and then diluted with diethyl ether. Thereafter, an
organic phase was separated and washed with dilute hydrochloric acid followed by sodium
hydrogencarbonate solution and then brine. The organic phase was subsequently dried
over sodium sulphate (Na3SOg4 ) and concentrated under reduced pressure to give the title
compound as a white solid (0.17 g).
15 Melting point: 180-182 °C
MS (APCI +ve) 338/340/342 (M+H)+
'H NMR (DMSO-dg) & 8.57 (1H, t), 7.67 (1H, d), 7.48 (1H, dd), 7.42 (1H, d),
2.93 (2H, d), 1.94 (3H, s), 1.66 (3H, d), 1.60 (3H, d), 1.51 (6H, d)



is Pr¥pared according to the nethod of Exanple 1 from

1- adamant anenet hylam ne (0.1 m) and 2, 6-di net hoxybenzoyl |_or,i de, 1

g) to give the title conpound as a white solid (0.13 g). 2%%5@-%\%‘\&%8\{; %EET
| 85-186 C M5 (APClI +ve) 330 (M+H) + F | SBt REPLACE(vI ENT SHEET - 6. MAYav 200
2002 18 1 HNWR (DVMBO-d6) 8 7.90 ( 1 H, ty, 7.26 ( 1 H, t), 6.65 (2H dA
3.72 (6H, s), 2.84 (2H, d), 1.93 (3H, s), 1.66 (3H, d), 1.60 (3H, d), I. 50
(6H, d) Eranple 11 s 2-(Trifluoronethyl)-N

(tricycl o[ 3.1.1é;~~dec-1-ylnethyl)-benzanide O CF3 NH Prepared according
to the net anple 1 from 1-adamant anenet hyl am ne (0.1 m ) and

2- (tnfluor r K he title conpound as
a white so%%lﬁibem@ﬁ%yo&{sbgttl g]g]({)%l lg?ﬂnéiﬂ%ﬁ ‘ngiaéﬁl\/%s (APClI +ve) 338
(MtH+ 1 HNWVR (DVMSO-d6) 8 8.36 ( 1 H t), 7 76 ( 1 H d, 7.72 ( 1 H 1t),
7.63 ( 1 H t), 7. ~1( 1H d, 293 d) .9€I(3H, s), 1.67 (3H, d),
1.61 (3H, d), 1.51 (6H, (D i s Exanp —N_ 1

NH F Prepared accordi ng
to the method of Exanpl e 1 f r omr7adanant anemetayl amine zo (0.1 m) and

2, 6-di fl uorobenzoyl chloride (O. g) to give the title conpound as a
white solid (0.14 g). F |~~I (REPEACEVIENT SHEET

Prepared according to the method of Example 1 from 1-adamantanemethylamine
s (0.1 ml) and 3,5-dichlorobenzoyl chloride (0.118 g) to give the title compound as a white
solid (0.18 g).

Melting point: 197-198 °C
MS (APCI +ve) 338/340/342 (M+I—I)+

0 'HNMR (DMSO-dg) 5 8.51 (1H, t), 7.87 (2H, d), 7.81 (1H, dd), 2.98 (2H, d), 1.93 (3H, s),
1.65 (3H, d), 1.60 (3H, d), 1.49 (6H, d)

Example 3
2-Chloro-N-(tricyclo[3.3.l.13’7]dec-l-ylmethyl)-benzamide
O Cl

NH

Prepared according to the method of Example | from 1-adamantanemethylamine

(0.1 ml) and 2-chlorobenzoyl chloride (0.099 g) to give the title compound as a white solid
(0.16 g).

20 Melting point: 148-152 °C
MS (APCI +ve) 304/306 (M+H)"
'"H NMR (DMSO-dg) 5 8.33 (1H, 1), 7.48 (1H, d), 7.45 -7.37 (3H, m), 2.93 (2H, d),



- 6FMRY 2002 19 Melting point: 162-163 C M5 (APCI +ve) 30%:( M-H) + 1 H NMR
(DMSO-d6) 8 8.58 ( 1 H t), 7.50 (1 H m, 7.14 (2H, m, CBMENY .SHEET
1.94 (3H, s), 1.67 (3H, d), 1.59 (3H, d), 1.50 (6H, d) s Exanple 13
2-(Trifluoromethyl)-b-flouro-N = 6 MAY 2002
(tricyclo[3.3.1.13 ~)dec-1-yl net hyl)-bentéam de O CF3 NH F ~ Prepared
according to the nethod of Exanple 1 from 1-adamantanenethylamne ~o (0.1
m) and 2-{trifluoronethyl)- 6-f|uorobenzoy| chI oride (0:115 g) to give the
title conpound as a white so id(éo. 18 %)g |ting point: 151-153 C M5 ( APCI
+ve) 356 (M4 PH.8).1.69 RNRL SO Hest:-898.(81. @) 1 H t), 7.68-7.59 (3H, m),
2.95 (2H, d), 1.94 (3H, s), 1.66 (3H, d), 1.59 (3H, d), 1.50 (6H, d)

Exanpl e 14 2- Ami no- b-chl oro-N

(tricycl o] Eshndpidd ~) dec- 1-yl met hyI) benzam de O NH2 NH CI zo To a sol ution
of 2-am no- 6-chl orobenzoi c acid 087 g) mN, Ndinethylformamde ( 1.5 m)
was added c&xébiechibrhi-Vaitdepcdofs. %Dl’d&ECQI)-ylanmyl)-bsmanmdg reaction mxture was
F | gl REPLACE(V] ENT SHEET - 6 MAY 200z 20 sQirreg| for 2.5 hours and then

1- adamant anenet hyl am ne (0.1 m ) was added. ||{Sti mhg was conti nued over ni ght

. On the foll ow ng day, the reaction mM_' e rtitioned bet ween et hyl
acetate and water and the organic |ayer was sej ed, washed with water
and brine and then dried over SOdI Msul phat e A\Na2&04) . The organic | ayer
was subsequently concentrated und uce@'pr esSure to give a residue
which was purified by "silica gel at ogr aphy (eluting with 3-10%

nmet hanol in dichloronethaae) tod4Hteld the title conpound as a white solid
(0.072 ¢). Melting point: 182-183 Cio M5 (APCI +ve) 319/321 (MtH)+ 1 H NWR
(D M5 0-d6) 8 &?rﬁﬁréd Qccblrdug%bo the Qx%tk{odjafﬂaxarh%be l@rorﬁl%dﬁmhmﬂnerﬁéthylﬁmué 9 (1
H d), ~ .12 (2 d) 3H, s), 5 (3H dj, 1.60 (3H,
d), .53 (68,1 d)) aEdTZ;ﬁaqhbbloﬂ.@enmyZelﬂhhda'@-Ml-S\,g)m gpl-szthe mle compound asawhxte

(tricycl o[ 3so?d]('0 %g ')] dec-1-yl net hyl ) - benzam de O NH

1o Melting point: 246-247 °C
MS (APCI +ve) 338/340/342 (M+H)"
'H NMR (DMSO-dg) & 8.54 (1H, 1), 7.49 (2H, dd), 7.41 (1H, dt), 2.93 (2H, d),
1.94 3H, s), 1.67 (3H, d), 1.59 (3H, d), 1.54 (6H, d)

15 Example 5
2—Methoxy-N-(tricyclo[3.3.1.13'7]dec-l-ylmethyl)-benzamide
O L
NH
™~
O

Prepared according to the method of Example 1 from 1-adamantanemethylamine
(0.1 ml) and 2-methoxybenzoyl chloride (0.087 g) to give the title compound as a gum
20  (0.16 g).

MS (APCI +ve) 300 (M+H)"



Cl ~FN&2 % Prepared according to the nethod of Exanple 1 )
1- adamant anenet hyl amme (0.1 m) and 2-chloro-4-nit robenzoﬁéM@EMﬁNBZSEﬁET

to give the title conpound as a yellow solid (0. LOg). ~0 Melting pQ RMAY 2002
154- 155 C M5 (APClI +ve) 348/350 (MrH)+ 1 H NV\R (DMSO-d6) 8 8.59 ( 1 H) t),
8.3 ( 1 H d, 823 ( 1 H d), 7.69 ( 11§ d), 2.96 (2H, d), 1.95 (3H, s),
|.67 (3H, d), 1.61 (3H, d), 1.53 (6H, d) zs F 1 Bl REPLACEf vl ENT SHEET -
g MAY 20D2 21 E!'canmple 16 Z-{2- QIanophenyIthi 0)-N

t | of 31 ' P d di
Lot o et nod MYRIPMECas % T b aiﬁﬂﬁ@é%i?e&%ﬁp‘?lé? F@acid‘?m Yand
2- (2- t d
whi te T oam (oo GHISIRANGRCE), UG os e R PRI L S iy s 5.
H NMVR ( DVBOId6)Y6HSI8. 34 ( 1H t), 7.89 ( 1 Hd), 7.81 ( 1 H, d), 7.55 (1
H m, 7.44 (3 H m, 7.25 (1H, d), 7.18 (1H, m), 2.92 (2H d), 1.88 (3H,
s), 1.62 (3H, d), 1.54 (3H, d), 1.41 (6H, d) F | Q- REPLACEVIENT SHEET -

g MAY Z002 %% Eé@ggl e 17 2-(~t-V et hyl phenyl thio)-1V
(tricycl o[ 3 ] dec- 1-yl et hyl ) - 3- pyri di ne carboxam de NH

2-Methyl-N-(tricyclo[3.3.1.1*"|dec-1-ylmethyl)-benzamide
0
Prepared according to the method of Example | from 1-adamantanemethylamine

(0.1 ml) and 2-methylbenzoyl chloride (0.078 g) to give the title compound as a white solid
o (0.13 g).

Melting point: 150-152 °C

MS (APCI +ve) 284 (M+H)"

'H NMR (DMSO-dg) § 8.12 (1H, 1), 7.31 (2H, m), 7.23 (2H, m), 2.94 (2H, d),
s 233 (3H, s), 1.94 3H, s), 1.66 (3H, d), 1.61 (3H, d), 1.50 (6H, d)

Example 7

Z-Bromo-N-(tricyclo[3.3.1.13‘7]dec-1-ylmethyl)-benzamide
O

NH

Br

20 Prepared according to the method of Example 1 from |-adamantanemethylamine

(0.1 ml) and 2-bromobenzoyl chloride (0.111 g) to give the title compound as a white solid
(0.17 g).



Prepased according to the nethod of Exanple 14 from|-adamanta
s (0.1 m) and 2-(4-nethyl phenyl thio)pyridi ne-3-carboxyl i a&&%ggg'féi}f&ag%‘%%

to give the title conpound as a white solid (0.21 g). Melting point:g MAY zgnz
166-169 C Ms (APClI +ve) 393 (MtH)+ i o 1 H ~MR (DVMSO-d6) 8 8.46 ( Fi—i

831 ( 1 Hd), 7.77 ( 1 H d), 7.34 (2H1&d), 7.20 (3 H m, 2. 97 (2H d)
2.33 (3H, s), .95 (3H, s), 1.67 (3H, d), 1.61 (3H, d), 1.5~ (6H, d)
Exanpl e 18 2- (I Vtethylthio)-1V

(tricyclo(3.3.1.13 "]dec-1-ylnethyl)-benzam de ONH S ~s Prepared accordi ng
to the method of Exanple 14 from L-adamantanenethylamre (0. | m) and
2-methyl th enzoi.c 0~095 g) to give the title conpound as a waxy
white soli Me?ib"gl%om‘) 17 qs‘l(): t3si REPLACEMENT SHEET - 6 MAY 2002 23 Melting
poi nt : 171-fvis7@mU\/S/e0AE’@B56r\(M+}$)16 (I\/H—I)+ ~ H NW\R (DMSO-d6) 8 8. 16 ( 1 H,
t)y, 7.4-7.3 (3 H m, 7.18 (_I dt), 2.91 (2H, d)240(3H s), 1.94
(3H, s), 1. BANYBHDMFO-dg)6C- J(BG—HHG))MH(BIZ‘ dBH-41Y-35 (Elxlamﬁ»he%@H d),

2-(ylethylt i [ yl met hyl ) - 3- pyri di ne

car boxafn dérb &HP\P)H 5621{[ ‘% ?éiéHF‘%ebggZ@éjécor ding to the nethod of
Exanmpl e 14 from 1- adamant anenet hylam ne (0.1 nl) and

2- et hyl t hi opvri di ne-3-carboxylic acid (0.095 g) to give the tale conpound
as a whiteExahiple §0. 17 g) l\/EIti ng poi nt: 118-120 Ci: M5 (APCI +ve) 317
(MrH) + i H NMR ( DVSO- d6) 5L (1 H dd), 834 ( 1 H t), 7.72 ( 1 H
dd), 7.17 @-IpdwN-ﬁvrlcyglobis-’»(lle—l Jdgs-1 -)ZmﬂlYG)SMﬂZBlfﬂdel 94 (3H, s), 1.67 (3H,
d, 1.61 (3H, d), 1.52 (6H, d)

10 Prepared according to the method of Example 1 from 1-adamantanemethylamine

(0.1 ml) and 2-10dobenzoyl chloride (0.134 g) to give the title compound as a white solid

(0.18 g).

Melting point: 194-195 °C

is  MS (APCI +ve) 396 (M+H)"
'H NMR (DMSO-dg) & 8.25 (1H, 1), 7.86 (1H, dd), 7.43 (1H, dt), 7.29 (1H, dd),
7.15 (1H, dt), 2.92 (2H, d), 1.94 (3H, s), 1.65 (6H, m), 1.55 (6H, d)



F 16&81 REPL, ~CE~r | ENT SHEET - 6 MAY 2002 24 Exanple 20 3-Chloro-N
(tricycio[3.3.1.13" "]dec-1-yl net hyl)-benzam de O NH C! Iﬁmqm@gw@cmrSHE&T
to the method of Exanple 1 from 1-adamantanemethylanmine (0. L m

3-chl orobenzoyl chloride (0.090 g) to give the title conpound as ~é Mﬁ‘(tz@z
solid (0.10 g). Melting point: 125-12b QW5 (APCI +ve) 3041306 (MtH + ~ o ~
H~1VR (DVMSO-d6) 8 8.41 ( 1 H t), 7.89 ( 1 H t), 7.81 ( 1 H dt), 7.59 (
1 H ddd), 7.50 (1H, t), 2.98 (2H, d), 1.93 (3H, s), 1.65 (3H, d), 1.60
(3H, d), 1. 49 (6H d) Exarrple 21 2,3-Dichloro-N

(tricycl o] Examp] le % ']dec- 1-yl net hyI) benzamide ONH C / C ~s Prepared

accordi ng tho 1 fr - adangant anenet hyl am ne (0.1 m)
and 2, 3-di2 Esoo‘b 9% °[§ﬁrﬁfag‘£e°e’0“fb%ﬁ§}% 5 n@% the title conmpound as a
white solid (o 10 g). zo Melting point: 1754176 XYMB (APCI +ve) 338/ 340/ 342
(MtH+ ~ H NVR (DMSO-d6) 8 8.42 ( 1 H, ( 1H dd)) 7.41 ( 1 H t),
7.36 ( 1 H, ddd), F I ssl REPLACEIlv ) MAY 2002 25 2.93 (2H,
d, .94 (3H, s), 1.67 (3H, d), (6H, d) Exanple 22
2,5-Dinethyl-N (tricyclo(3.3.1 -benzam de O NH

Prepared according to the method of Example | from 1-adamantanemethylamine
5 (0.1 ml) and 2-nitrobenzoyl chloride (0.094 g) to give the title compound as a pale yellow
solid (0.13.g). B
Melting point: >250 °C
MS (APCI +ve) 315 (M+H)"
o 'HNMR (DMSO-dg) 4 8.54 (1H, t), 8.02 (1H, dd), 7.78 (1H, dt), 7.67 (1H, dt),
7.59 (1H, dd), 2.93 (2H, d), 1.94 (3H, s), 1.67 (3H, d), 1.62 (3H, d), 1.52 (6H, d)

Example 10
2,6-Dimethoxy-N-(tricyclo[3.3.1.1>"]dec-1-ylmethyl)-benzamide
- o o
NH
~
0

Prepared according to the method of Example 1 from 1-adamantanemethylamine
(0.1 ml) and 2,6-dimethoxybenzoyl chloride (0.102 g) to give the title compound as a white
solid (0.13 g).

20  Melting point: 185-186 °C
MS (APCI +ve) 330 (M+H)"



5 Tosisol ution of 2,5-dinethyl benzoic acid (0.12 g) in dichoronmethane (2
mM) was added a m xed solution of 4-dinmethyl am nopyri di 'F@EM.WCEMENT SHEET
1- (3-di net hyl am nopropyl )-3 et hyl carbodiim de hydrochloride (2 m %MgYm
solution in dichloronethane). The reaction mixture was stirred for

and then a solution of 1-adamantanenethyli&mne to (2 m of a 0.45M sol ution
i n di chl oronet hane) was added. Stirring was continued at roomtenperature
overnight. On the foll ow ng day, the reacti on m'xture was washed with

di l ute hydriochl oric id, water an over sodi um sul phat e
(has0-) andt S0 ALt R.naE 1 ahTcda! 1k bS5 SR o1 306 A Foarbah o

t hat Wastrl t give the title conpound as a
white solid- %%{% 8)1%@@;{1\/& qér%&sleijﬂ? 50f§§ 4 C M5 (APCI +ve) 298 (MHH) +
~ HNW (DMSO-d6) b 8.07 ( 1 H, 7.13 (3H, m, 2.92 (2H, d), 2.28 (6H,
s), 1.82 (3H, s), .63 (6H, dd), 1 50 (6H, d) 2o F 181 REPLACEI vl ENT
SHEET - g NExam2fiea126 Exarrpl e 23 2-(Pheny| rret hyI) -N

(tricyclo[3,3.1.13" "]dec 2/ nmet hé‘l:zdl % Prepared accordi ng
to the riet h%éTBﬂuwﬁahﬂ)-éfz tricyep barrdﬂ%fahémth !)M@argld@o 15 g) and

2- phenyl net hyl benzoic acid (0.17 g) to giveGhe €Fjle conpound as an off
white solid (0.15 g). ' ' Melting point: 15-157 C M5 (APClI +ve) 360 (M+H) +
~0 1H ~MR (DMSO-d6) 8 8.20 (1H, t), R m, 4.10 (2H, s), 2.93
(2H, d), 1.89 (3H, s), 1.60 (6H, dd)/ 1.46 (6H Example 24 2-(2-(N,:'V
D net hyl am no) et hyl oxy)-N (tricycl.ef .1.13"i Mdee<1-yl net hyl ) - benzam de,
is hydrochloride CI O O-H~ NH a) ! oxy- |V

(tricyclo(3.3.1.13 "]dec-1-yl net enzam de To a sol ution of

1- adamant anenet hyl am ne (0.2 m fi chl oronet hane (4 m) were added
triethylamne (0.32 nml) and 2-acetoxybenzoyl chloride (0.224 g). The
reaction Prepared according to the method of Example 1 from 1-adamantanemethylamine

(0.1 ml) and 2-(tnnfluoromethyl)benzoyl chloride (0.090 g) to give the title compound as a
white solid (0.14 g).

Melting point: 165-167 °C

MS (APCI +ve) 338 (M+H)"

'H NMR (DMSO-dg) § 8.36 (1H, t), 7.76 (1H, d), 7.72 (1H, 1), 7.63 (1H, 1), 7.51 (1H, d),
2.93 (2H, d), 1.94 (3H, s), 1.67 (3H, d), 1.61 (3H, d), 1.51 (6H, d)

Example 12
2,6-Diﬂuoro-N-(tricyclo[3.3.1.13'7]dec-l-ylmethyl)-benzamide )
@ F
NH
F

Prepared according to the method of Example 1 from l-adamantanemethylamine
20 (0.1 ml) and 2,6-difluorobenzoyl chloride (0.090 g) to give the title compound as a white
solid (0.14 g).



F 0% k5 REPLACEMENT SHEET - 6 MAY 2002 27 m xture was stirred at_room

tenperature for 1.5 hours and then diluted with nethanol . REstleAGENMRNT SHEET

carbonate (0.50 g) was added and the resulting suspension was stirre iy 9

roomtenperature for 2 hours before being partitioned between diethyl et héqﬂ

and dilute hydrochloric acid. An organic phase was separated, washed wth

brine, and then dried over s sodium sul phate (Na2S0~.). Concentration of

t he organi ¢ phase under reduced pressure yielded a yellow solid that was

triturated under isohexanes to give the sub-title conpound as a white solid

(0.27 g). NBel(inPEbint:léR-1B86C(M+rH)+ ~0 t H NVR ~DMSO-d6) a 12.52 ( 1 H, s),

8.64 ( 1 H, 1), 89 ( ., dd, 7.39 ( 1 H dt), 6.91 (2H, m, 3.03 (2H,

d), 1.94 ( ,(éf,&lf‘.’@éo%s&”g), 1.60 (3H, d), 1.50 (6H, d) b) 2-(Z-(N 1V

Di et hy | an /) -\ s Y ' I cA34 c hyl )

benzam de, #;@%Vg%:W@rgpéééﬁs&%tgﬁ’ﬁglﬁoi[(grﬁﬁgé’ 78 (Z]H’%’ 2'135)&1[{%)’

2- hydr oxy- . N4 (305 ¥5 673385 &), 139 (betea), 1:5m6Hyk) - benzani de prepared as

described in step a) above (0.09 g) in acetonitrile (5 m) was added

caesi umscar bonate (0.257 g) and the reaction m xture was stirred for 10

m nut es. 2-5% nmet h)iéam' noet hyl chl oride hydrochloride (0.055 g) was added

and the re “t“i‘lh‘ﬁ uspensi on was heated at reflux for 1.5 hours. The

reaction m d : 8 [ with

di ethyl et hzéi*%ﬁ‘a“@%e?%@%’gﬂr?ﬂv&2%%?‘9@-3Qﬁg‘g“ﬁggﬁkhﬁ@ﬁi’%ﬁ% e

(Na2S04) followed by concentration under redguce E$ essure gave a residue

whi ch was subsequently purified by silica g&l_cbromatography, eluting with
-olVél contg product were

4% met hanol in di chl oronet hane. Fract

obt ai ned was di ssol ved
in diethyl ether. Hydrogen chlori ¢ pf~ a~¥"M sol ution in zs diethyl
et her) was added dropw se and the ting solid was triturated under
di et hyl ether and then dried in 00/to | eave the title conpound as a
white solid (0.098 g). Melting pointY 181-183 C M5 (APCI +ve) 357 (Nf+H)+

for free base 30 1 H NVR (DMSO-d6) b 10,63 1H s), 818 ( 1 H t), 7.51
1 H, dd), 7.4serarad gqcopging to th@/@eé@ﬁ@gﬁéiméb @m%—@ewznﬁamgﬁysmmss

(
7.19 (1 HoDmnb - %. )ehloBi )oi b 2H) d),
2 84 (oh, V058P ntfbmphyybdfodroblopioudhy b PepRfint
Exanpl e 25 ®mpound as a white solid (0.18 g). . '
2-[[(Tricycio{3.3.1.13 '] dec-1-yl net hyl ) am no] car bonyl ] phenyl - 1- oxyaceti c
acid, |I,1 dinethylethyl ester » 'O O O NH

Melting point: 151-153 °C

MS (APCI +ve) 356 (M+H)"

5 'HNMR (DMSO-dg) & 8.57 (1H, t), 7.68-7.59 (3H, m), 2.95 (2H, d), 1.94 (3H, s),

1.66 (3H, d), 1.59 (3H, d), 1.50 (6H, d)

Example 14
2-Amino-6-chloro-N-(tricyclo [3.3.1.13’7]dec-l-ylmethyl)-benzamide
o] NH,
NH
Cl

To a solution of 2-amino-6-chlorobenzoic acid (0.087 g) in N, N-dimethylformamide

(1.5 ml) was added carbonyldiimidazole (0.082 g). The resulting reaction mixture was



Prepassed accordi ng to t he met hod of Exanple 24 b) from 2-hydroxy~V
(tricyclo[3.3.1.13""[dec-1-nethyl)-benzam de (0.10 g) anﬁE%quMENT ?HEET

bronpacetate io (0.0.85 g) to give the title conpound as

(0.11 g). Melting point: 101-103 C M5 (APCI +ve) 400 (M+H)+ 1 H NVRS MAY 2002
(DVMSO-d6) S 833 ( 1H t), 7.86 ( 1 H dd), 7.45( 1 H dd)) 7. | 3 { 1 H
d, i s7.08( 1H dt), 4.88 (2H, s), 3.06 (2H, d), 1.92 (3H s), 1.65
(3H, d)) 1.60 (3H) d), I. 51 (6H d)) 1.44 (9H, s) F i ss~ REPLACEMENT
SHEET - g MAY 2002 29 Exanp

2-[((Tri cyctoes for 45 mourspaéélem lyamﬁsemraﬁhﬂemm(edny ) J3h edqad- @m@@%@& ic
acid OH O O O.NH .To a qué n gthe est re ared as describ in

Bl e 25 SO Byl b AR Plint B8 dR2 FlrBFBHETE S BT ThgRitbereen
trifluor Oacﬁwl%c@tQL'eQn& whte? all }he oTé‘fx‘ucr R§&L Qe r%tte&”v@asﬁ\@@wﬁﬁ Waf? dn@brifOOM

tenperature for three days and theén concentrated under reduced pressure to
| eave a r esinduken el mss@hmmbhath@{@ﬁﬁﬁrTbc)Ommth @ds ubsénueotluene and
t he bei ge solid obtained vvas trlturated under di ethyl ether to yield the
title conpoiprgenimted yodes ducsdiniessre o siys 2 randugsyhich iyappymfied bygdiqagel ¢ v

Va6 (*ﬁ cAGadiabily (ot Bl B A8k dsorendihaneltg el thegidy T 20
d), 1.93 (34dmgound bs BWhitd sblid 1).0721¢)59 (3 H, d), ~s 1.5l (6H, d) Exanple 27

2- ( Met hyl sul phOXI de)-N (tricyclo[3.3.1.13" ~Jdec- 1-yl net hyl ) - 3- pyri di ne
carboxamde O\S~-~ONH | ~~N zo To an ice-cool ed solution of the am de

prepared as scri bed |l e 19 above ( 1.00 g) in 80% aqueous net hanol
(20 ) vvasMggﬁ‘@d’ OBt hﬁi%ﬁrox% nosul phate F | ~~I REPLACENLENT SHEET

- 6 MAY, 200213 Fct--Q€) 9)9/PAr (MeR) After stirring for 2 hours, the
reaction m xture was poured onto satur ated sodi um net abi sul phite sol ution

and exr Fact dd NMRHDM3{dgns 8t3at(&H, tl);om ﬂéﬂ tbﬁ@érﬁlH @x 6586t ded .2 s ed
wi t h sodi um et abi sul Bhl te solution and rine, dried over nmagnesium

sul phate (My8943Hahdl P3 AH1 ) ’c@%@é‘htdaalt%(%héérl Fe&He €Y pressure to yield

the title conmpound as a white solid ( 1.00 g). Melting point: 214 C M5
(APCI +ve) 333 (M+H) +

Example 15
{5 2-Chloro-4-nitr0-N-(tricyclo[3.3.1.13’7]dec-l-ylmethyl)-benzamide

0
"
ﬁ Cl NO

Prepared according to the method of Example 14 from l-adamantanemethyl&nme
(0.1 ml) and 2-chloro-4-nitrobenzoic acid (0.102 g) to give the title compound as a yellow

solid (0.10 g).

Melting point: 154-155 °C

MS (APCI +ve) 348/350 (M+H)+

'"H NMR (DMSO-dg) 8 8.59 (1H, 1), 8.34 (1H, d), 8.23 (1H, d), 7.69 (1H, d), 2.96 (2H, d),
1.95 (3H, s), 1.67 (3H, d), 1.61 (3H, d), 1.33 (6H, d)



1 HFNMR (DMSO-d6) 8 8.84 ( 1 H, dd), 8.68 ( 1 H t), 806 ( I H dd), 7. %52
(1 H dd), ~02.95 (1H, m, 2.78 (3H, s), 1.94 (3H, s) NT) SHE
(3H, d), 1.51 (6H, d) Exanple 28 N REPERCERME ) SHED
(tricyclo[3.3.1.1~" ~Jdec-1-yl nethyl)-5-indole carboxamde Hi N N 5
Prepared according to the nethod of Exanple 14 fron11-adanantanenethy|anne
(0. 10O mM) and indol e-5-carboxylic acid (0.09 g) to give the title conpound
as a white solid (0.09 g). Melting point: 206-207 C .o M5 (APClI +ve) 309
(MEH) + 1 H NWR ( O d6) 8 ( 1.28 ( 1H s), 813 (I H d), 809 (I H
t),7.62(‘aﬂlplg\€ 7.42 (1 H t), 7.40 (| H d), 6.52 ( 1 H n), 3.00
(2 H d), 7. H, d) WO
(2.0 @X%g%rdé‘#hfghtm%) RB(thidy dtb [3%).1.171 & - {-Ftthet I n-ben2imidR

2- Am no-6-chloro-N-(2-[tricyclo[3.3.1.1"""]dec-1-yl]ethyl)-benzam de O NHZ
H~ C - s MAY ~ooz PCT/ SE98/ 02188 Prepareo according to the nethod of
Exanple 14 from 1 _adanant aneet hyl ami-eNE"hydr ride (CN 26482-53- | )
(0.105 g) and 2-am no-6-chl orobenzoi/c aC|d (0 ) and purified by
supercritical fluid chromatograph i a ‘ in ethanol to give the
title conpound, contam nated with nnl e-U|vaIents of ~m dazole, as a
white solid (0.046 g). Melting ‘,ﬂ 134 ¥ MB (APCI +ve) 333/335
(MtH)+ 1 H NWMR (DMS O-d6) b 8.26 ( 01 ( 1 H t), 6.72 ( 1 H,
dd), 6.67 ( 1 H, dd), 5 14 (2H) s), 3. 23 R m, 1.93 (3H) s), |.70-1.59
(6H, m) 1.51 (6H, d), 1.31 (2H, m. Exampl & 30 is

o boxam de. N Hoed ceﬂq(qt”t%g%ﬁ@*eg oL Egient: 43T Lidgred e e onar ed
as descr bed ji f)E5a0R b Frg?,fll ggénz'of& a@u?(@ngA%?gﬁQN@ AR ud@adTh ) Was

added potaSS|un1peroxy port
white foam (0.19 g)

Melting point: 62-65 °C
MS (APCI +ve) 403 (M+H)"
0 'HNMR (DMSO-dg) & 8.34 (1H, 1), 7.89 (1H d), 7.81 (1H, d), 7.55 (1H, m), 7.44 (3H. m),
7.25 (1H, d), 7.18 (1H, m), 2.92 (2H, d), 1.88 (3H, s), 1.62 (3H, d), 1.54 (3H, d),
1.41 (6H, d)



W ser ffter stirring for 24 hours, the reaction m xture was poured onto
saturated sodi um ~o netabl sul phite solution and extracted R’EFD@A@EMENT SHEET
acetate. Conbi ned organic extracts were washed with sodi um et abi sul g ye
solution and then brine, dried over magnesium - 6 NMAY 2002 WO 99/2 %092
PCT/ S E 98/ 02188 sul phate (MyS04) and final ly concentrated under reduced
pressure to yield the title conmpound as a white solid ( 1.00 g). Melting
point: 190 Cs Ms (APCl +ve) 349 (MtH)+ 1 H NVMR (DM5 O-d6) 8 8.84 ( 1 H,

dd), 8.57( 1 H t), 806 ( 1 H dd), 7.65 ( I H dd), 2.95 (2H m, 2.78
(3H, s)) |.Bfappld 1's), I 66 (3H, d) 1. 62 (3H, d) 1. 51 (6H) d) Exanple 31
~0 2-(2- Amnoethylth N (tricyc Q‘]IZ‘ . 13" ~ yl met hyl) - 3- pyri di ne
car boxani de? ‘(‘ﬁ\i[?tpﬁlﬂh@ﬂlﬁ'é@‘ai'e -fricycl P?ZNLS]HQ fF&S"%FtBHD'QtH‘GFmB? canpexamidshone
fromExanple 30 (0.1 g) in acetonitnle (3nl} was added triethyl am ne
(0.04nl) and ten-butyl-N-(2-mercaptoethyl xafba (0.054g). The reaction

~s mxture was stirred and heated at ours. The reaction

m xture was cool ed and the resulting/solid coll d by filtration. The
solid was dissolved in dichl oronethan [
trifluoroacetic acid ( 1.0ntl). Af irnng fr 2 hours at anbi ent
tenperature, the reaction mxtur evapor atjed under reduced pressure,
the residue was tnturated with i xaneto e the title conpound as a
white solid (0.023g). 20 Melting point: |84 (APClI +ve) 346 (M+H)+ for
free base 1 HNWR (DVMSO-d6) b 8.52 ( 1 H d 139 (1 H t), 7.89 (2 H
bs), 7.83 ( 1 H dd), 7.25 (1H) dd), 3.30 (2 t), 3.09 (2H, t)) 2.94 (2H,
d) 1.94 (3H, s)) 1.66 (3H) d), 25 1.62 (3H, d), 1.51 (6H d) - 6 MAY
2002 WO 991 29661 33 Exanpl e 3?

Prep_ared according to the method of Example 14 from [-adamantanemethylamine

s (0.1 ml) and 2-(4-methylphenylthio)pyridine-3-carboxylic acid (0.138 g) to give the title

compound as a white solid (0.21 g).

Melting point: 166-169 °C
MS (APCI +ve) 393 (M+H)"

o 'HNMR (DMSO-d) & 8.46 (1H, ), 8.31 (1H d), 7.77 (1H, d), 7.34 (2H, d), 7.20 (3H. m),
2.97 (2H, d), 2.33 (3H, 5), 1.95 3H, s), 1.67 (3H, d), 1.61 (3H, d), 1.55 (6H, d)

Example 18
2-(Methylthio)-/V-(tricyclo{3.3.1 Bl dec-1-ylmethyl)-benzamide .
O
NH
S

Prepared according to the method of Example 14 from l-adamantanemethylamine
(0.1 ml) and 2-methylthiobenzoic acid (0.095 g) to give the title compound as a waxy white

solid (0.15 g).



PCTF 86898/ 02188

2- (2- (N, N- Di et hyl ami no) et hyl ami no)-N-(tricyclo[3.3.1. 1R'EHLMEM§N—FFE$H§E)T-
3 pyridine carboxam de, dihydrochloride N~ ~ O NH HN N To a sol ut+gnusf 2dghe
sul phone from Exanple 30 (0.1g) in acetonicrile (3m) was added
triethylamne (0.04nl) and N, N-di net hyl ethyl enedi am ne (0.030g). The
reaction mxture was stirred and heated at 80 Cin a sealed tube for 48
hours. The reaction m xture was cooled) diluted with ethyl acetate, washed
with brine and dried over MjS04. A solution of hydrogen chloride in diethyl
ether { 1.0#gltegpainpNylWés *@dded and the sol vents evaporated i o under

reduced pr ~1 I, KeS twas recrystallised fromacetoniu-ile to give
the title 2\? %ﬁ%h a 3égm?$n@sol id. (0.025g). Melting point: 258-260 C M5

(APClI +ve) "BENMRMBHISOLdY) 58 B IbRS)E 74-53 131 MR 1IGOMS, @061 @HL@),1 ( 1 H,
bs), 8.60 ( 1 H bs), 820 ( 1 H bd), 815 ( 1 H dd), 6.84 ( 1H t), 3.90
(2H, bm), 2.803H2H, bAY)3R, O51.62EHdl), 1.60 BH,(BH).53)6H,8) 66 (3H, d), 1.62 (3H,
d), 1.51 (6H) d) WD 99/ 29661 34 - 6 ~AAY 2~2 PCT/ SE98/ 02188 Exanple 33 .
2-{2-{Pyrrolidin-1-yl)ethyianmno)-N-{tricyclo(3.3.1.13 ']dec-1-ylnethyl)-3-
pyri di ne S#Qﬁecf rboxam de, di hydrochloride N p /NHHN G)N V To a
solution of 't sul phone from Exanpl e30 (0. Ig) in dinethylformamde (3nl)
was added triMéchylthish-ne(ttyQ41303.1.ahYdd-{-3rashRD) S Pyridipy ci®oxdnige (O O~-Qy) .
The reaction m xture was stirred and heated at 80 Cin a sealed tube for 24
hours before being cooled to roomtenperature and diluted wth ethyl
acetate) washed with brine and dried over NMP?S04 The sol vent was evapor at ed
under reduced pressure and the residue puriffi silica gel

chromat ography eluting with 1-3% netha i romet hane. The fractions
cont ai ni ng product were conbined , treated witkh_a solution of hydrogen
chloride in diethyl ether ( 1.0m_e&J1.0M and/t ¥ sol vent evapor at ed under
reduced pressure to give the titI pound—a$ a white solid (0.0109).

Mel ting point: 266-268 C M (AP gy 383 (MtH) + for free base i H NWR
(DVBO-d6) b 8.60 (1H, bs), 8.2 n), 6.80 (1H, t), 3.90 (2H, bm, 3.40
(6H, m. 2.95 (2H, d), .94 (7H m, 1.66 (3H) d), 1.b2 (3H) d), 1.51 (6H,
d) 810MAY 20(epared according to the method of Example 14 from 1-adamantanemethylamine

(0.1 ml) and 2-methylthiopyridine-3-carboxytlic acid (0.095 g) to give the title compound as
a white solid (0.17 g).

Melting point: 118-120 °C

s MS (APCI +ve) 317 (M+H)"
'H NMR (DMSO-dg) 5 8.51 (1H, dd), 8.34 (1H, 1), 7.72 (1H, dd), 7.17 (1H, m),
2.93 (2H, d), 2.44 (3H, 5), 1.94 (3H, 5), 1.67 (3H, d), 1.61 (3H, d), 1.52 (6H, d)



WO 9973529661 35 Exanple 34 PCT/ S E98/02188

2- (Met hyl am no) - N-(tricyclo[3.3.1.13 "] dec-1-yl methyl ) - 3-py b

car boxam de, dihydrochloride N~ p /NHHN' V s Prepared acc%# |@1 NT HEET
met hod of Exanpl e 33 using the sul phone from Exanple 30 (O 19) and

met hylam ne (0.2nl of a 2. OM solution in24etrahydrofuran) to give the title
conpound as a white solid (0.010g). Melting point: 160-162 C ~o M5 (APCI
+ve) 300 (l\/HrH)+ for free base 1 HNW (DM5s Od6) 8 8.80 ( 1 H t), 8.40 ( 1
H d), 8.10 ( dd) 690(1Ht) 3.0~ (3 H s), 2.98 (2H, d), 1.94
(3H, s), | F@m Péf—i? 62 (3H, d), 1.51 (6H, d) Exanple 3~ ~ s

2- (D net hyl [37 L. 13 thyI) 3-pyridine

car boxam df&hi&g%ﬁﬁc&k@?ﬁl ]%E%N_Jyﬁpﬁlhgﬁeérz% F'Seccor di ng to the nethod
of Exanpl e 33 using the sul phone from Exanp}ie 30 (0.1 g) and di methyl am ne
give the title 20 conpound
poi nt: 204-205 C M5

/'S E 98/02188 | H NN R

as a white SO|Id(0 029) . WO 99/ 29664ANKH6
(APClI +ve) 314 {M+tH)+ for free base ;/ s MaY 20
(DVM5 0-d6) 8 8.56 ('t H) t), 8.10 ~9 1 H, d) 6.95 ( 1 H,
t), 3.05 (6H) s)) 2.98 (2H, d), | 3H, s), 1.66 (3H) d), 1.62 (3H d),
1.51 (6H, d) 5 Exanple 36 2-{Pyn l-yl) Cl
N-(tricyclo[3.3.L13" "] dec-1-yl
di i ~ydroci ~l ori de

Prepared according to the method of Example 1 from |-adamantanemethylamine

s (0.1 ml) and 3-chlorobenzoyl chloride (0.090 g) to give the title compound as a white solid
0.10g). _

Melting point: 125-126 °C
MS (APCI +ve) 304/306 (M+H)"

o 'HNMR (DMSO-dg) & 8.41 (1H, 1), 7.89 (1H, t), 7.81 (1H, dt), 7.59 (1H, ddd),
7.50 (1H, t), 2.98 (2H, d), 1.93 (3H, s), 1.65 (3H, d), 1.60 (3H, d), 1.49 (6H, d)

Example 21
2,3-Dichloro-N-(tricyclo(3.3.1.1*7|dec-1-yimethyl)-benzamide
0
NH
Cl

Cl

Prepared according to the method of Example 1 from 1-adamantanemethylamine
(0.1 ml) and 2,3-dichlorobenzoyl chloride (0.104 g) to give the title compound as a white
solid (0.10 g).

20 Melting point: 175-176 °C
MS (APCI +ve) 338/340/342 (M+H)+
'"H NMR (DMSO-dg) 6 8.42 (1H, t), 7.68 (1H, dd), 7.41 (1H, t), 7.36 (1H, ddd),



i N @&HN ~o0 Prepared according to the nmethod of Exanple 33 using the

sul phone from Exanple 30 (0. 10) and pyrrolidine (0.1 mgpppAQEMETeSHER e
conpound as a white solid {0.009g). Melting point: 157-t58 C M5 (Ag%g+ (ﬁ%
340 (MtH)~ for flee basei s 1 HNW (DVs Od6) 8 8.56 ( 1 H t)) 8.

H dd), 7.88 ( 1 H d), 6.90 ( 1 H t), 3465 (4H bs), 2.98 (2H, d), 1.98
(7H, bs}, 1.66 (3H, d)) 1.62 (3H, d), 1. 5I (6H) d) WD 99/ 29661 37 Exanpl e
37 8 MAY 2002 PCT/ S E98/02188

2- (2, 5-D net hoxyphenylthio)-N-(tricyclo[3.3.1.1"""]dec-1-yl nethyl)-3-pyridi
ne car boxan?.82 (2H, d) N94 (I 3)HN6Y (3H;@)s! .60 Sphrdgd . Sx@dt, d) ng to t he net hod of
Exanpl e 14 from 1-adanmant anenet hyl am ne (0.77g) and

2-{?,5-di nt hoxyphenyl t hi o) pyri di ne-3-carboxylic acid ( 1.36 g) to give the
title corrpotlg%as white solid ( 1.20 g). Melting point: 135-136 Cis M
(P.PCl +ve) + ! HNW (DVMVSO-d6) 8 8.45 ( 1 H t), 830 ( 1 H dd),
7.80 (1 H, z@Cbx,me?haON((trlc»ldlo[slg)L 13613% 1Lﬁh|.etm)1) bénZathidéH) s)) 3.62 (3H s),
2.98 (2H, d), 1.98 (3H, s), 1. C§ (3H, d)) 1.51 (6H, d)

Exanpl e 38
-yl met hyl ) - benzam de To a
sol ution of 2-chl oro-5-nethylthiobenzo @g and 1- hydroxy

2- Chl oro-5-net hyl thio-N-(tricyclo[3.3.1.13
benzotriazole (0.13 g) in dichloronethane ( 10 as added
1- adamant anenet hyl am ne ~o (0. 17 rfi The m xturg”was stirred 5 mn and
then 1, 3-di cycl ohexyl car bodi i m de g) was added. Stirring was conti nued
overni ght. The resulting precipi ,ﬂl@’&- filtered and
s
To a solution of 2,5-dimethylbenzoic acid (0.12 g) in dichoromethane (2 ml) was
added a mixed solution of 4-dimethylaminopyridine and 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (2 ml of 0.41M solution in dichloromethane). The
reaction mixture was stirred for 0.5 hour and then a solution of 1-adamantanemethylamine
to (2 mlofa0.45M solution in dichloromethane) was added. Stirring was continued at room
temperature overnight. On the following day, the reaction mixture was washed with dilute
hydrochlioric acid, water and brine, dried over sodium sulphate (Na;SO4) and concentrated
under reduced pressure to leave a yellow solid that was triturated under diethyl ether to

give the title compound as a white solid (0.12 g).

Melting point: 153-154 °C
MS (APCI +ve) 298 (M+H)"
'H NMR (DMSO-dg)  8.07 (1H, t), 7.13 (3H, m), 2.92 (2H, d), 2.28 (6H, s), 1.82 (3H, ),
1.63 (6H, dd), 1.50 (6H, d)



W O 99429661 38 6 MAY Z002 PCT/ SE98/02188 the filtrate concentrated under
reduced pressure. The residue was partitioned between di cREPLAGEMENT STEET
water and the organic |ayer was separated, washed with dilute hydreshusy 22
aci d, aqueous sodi um bi carbonate and brine and then dried over magnesi um

sul phate (MyS04). The organic | ayer was cgncentrat ed under reduced pressure
and the s residue purified by silica gel "chromatography (eluting with 20%
ethyl acetate in isohexanes) to yield the title conpound as a white solid
(0.31 g). Melting point: 126-127C M5 (APCI +ve) 350 (MFtH)+ | 0 1 H N1~IR
(CDbC13) 8 7E5ﬁn(7)le]23H) s), 7.30 (I H d), 7.?2 ( 1 H dd), 6 25 (2 H, bsl,

3. I 8 (2H,d), ?.49 (3H, sg, 2.01 (3H.bs), 1.74 (3H d), 1.65 (3H d),

| .58 (6H) d3-(Bixenypnethgd -/V-(tricyclo[3.3.1.17'|dec-1-ylmethyl)-benzamide

2-(?-(N,cY-Di nethyl am no)ethylthio)-N(tricyxlo(3.3.1.13" "]dec-1-ylnethyl)-
benzamide ~I OSi NI Is a)
2,2'"-Dithiobis(N-(tricycto(3.3.1.13""

g), 4-dinethylam nopyridine (0.00
to give the sub-title conpound as
2-(2- (N, N-Di net hyl am no) et hyl t hi
benzam de Sodi um bor ohydri de (0.4€3
solution of the product fromstep a) (0.12 n ethanol (4.6 m) under
nitrogen. The reaction mxture was stirreo for 0.5 h., the solvent
evapor at ed under reduced pressure and the residue diluted with water. The
aqueous sol ut i oPrep@sd acdoedifig editht: eneptdd6o [V xafp&CcE2t frém acdddman@néhehpla@eect 6
MAY 200Z WD 99/ 29661 39 PCTI SE98/ 02188 extracted wi th di chl oronmet hane. The
organi ¢ &xt bt 2haid 2nphsnElanafiitbenzaic@rid{Ad 7@ teegive the title compound as an off-

white solid (0.15 g).

d batchwise to a stirred

Melting point: 156-157 °C
MS (APCI +ve) 360 (M+H)"

o 'HNMR (DMSO-dg) 8 8.20 (1H, 1), 7.36-7.11 (9H, m), 4.10 (2H, s), 2.93 (2H, d),
1.89 (3H, s), 1.60 (6H, dd), 1.46 (6H, d)

Example 24
2-(2-(N,N-Dimethylamino)ethyloxy)-N-(tricyclo[3.3.1.13'7]dec-l-ylmethyl)-benzamide,
15 hydrochloride

NH

a) 2-Hydroxy- N—(tricyclo[3.3.1.13’7]dec-l-ylmethyl)—benzamide
To a solution of 1-adamantanemethylamine (0.2 ml) in dichloromethane (4 ml) were

added triethylamine (0.32 ml) and 2-acetoxybenzoyl chloride (0.224 g). The reaction



overr igagnesi um sul phate (MyS04). Concentration of the organi c phase under
reduced pressure yielded an oil (0.11 g). To a sol uti on ofREPLACEMENT SHEET
di mret hyl formam de (5 m) was added 2-dinethyl am no ethyl s chlori d_e8 MAY 2002
hydr ochl ori de (0.063 g) and caesium carbonate (0.3 g). The resulting
suspension was stirred at roomtenperatupe overnight. The reaction m xture
was diluted with ethyl acetate and washed with water. Organic extracts were
dri ed over magnesi um sul phate (MyS04) and concentrated under reduced
pressure to give a gumwhich was purified by silica gel chromatography
(el uting wimxtuse Was saeed aftreomrigmperaturepfor 195 wrsamiduherhditineskvdle ymettanolo yi el d
a gum Hydrogen. chloride (2 m. of 1 Msolution in diethyl ether) was
Bddeq dr op W LEsg bt (50 Broanlegtind e tuRne Fomernom s S fEh s
were renov : ' ' -ated under
et@mBQHﬁIr% taﬁ%%%gs @f@é%‘é{nﬁ éﬁﬁﬁl&@@bét@%kﬁ&'ﬁthﬁ&%&% Wi it

et hyl acetate an er to leave t title conpoun ite solid (0.03
g). is Mel thydgoghturittacidl %8n erghBio Gh2dél Was(sepdrhted, washe BWah Bride (dihen drivd dveee
base 1 H N~ R (CDC13) 8 7.62 (.1 Hd), 7.%(3 Hm, 6.13 (.1 Hbs), 3.39
(2H, m), 3. 1spdpusiHphate (NapSQaly, Gpnceptraon efiing,dnganig pagseundenyedyced peestlianpl e
40 : , . . : .

2- (4-1 ~I et PESYEHBRSHPRIYIS RET VS TP 4nr ohgranpying'ye (e SR RYF FOBPRY di ne
car boxam deygsM-whitesdy (@)_ﬁ%)a sol ution of the sul phone from Exanpl e30 ( |

.Qg) in acetonitrile (30 M) was added zs triethylam ne (0.40m) and
4- met hoxyt hi ophenol (0.402g). The reaction m xture was 6 MAY 2002 WO

99/ 29661 40 / SE98/ 0 sti#red and heated at reflux for 24 hours before
bei ng conceﬁ%@ﬁﬂﬁhﬁzg&ﬁ% ed pressure. The residue was purified by
silica gel GRQIRBARDIAY) 5 ¢b ¥bi g, i 4 6u AirelNY!zoq] HCAq), TB9¢IEOfR$ contai ning
t he product Wer e téo%gf?c?\)e )%nd e\gap’oS\rﬁv’lat edgluridgr rgdube " pr egsu’r eito Feave
the title cOopEHMRS.8 (2HI tF 158 GH, §)0156¢3H, &, Msb (3mai)pbba(6H,|H0- 131 C M
(APCI +ve) 410 (MtH)+ 1 H NV\R (DMBO-d6) 8 8.45 (I H, t), 8.31 ( 1 H, dd))
7.76 ( 1 H dd), 7.40 (2 H m, 7.20 (IH dd), 7.0 (2H, m, 3.30 (2H, t))

0

3-09 ( (ZE’H) t%); é;(-szy&ﬁi%{fhy}an%oie%ﬁ'yl -V Riy RT3 S 3 Hee-1iB2ubydt @)
\2/— Chl or o- 3- AR d vk Gy6i@é 3- 3- 1. 13" " ] dec- 1-yl net hyl ) - benzam de F NH Cl
i5 To a solution of 2-hydroxy- N-(tricyclo[3.3.1. 13'7]dec-l-methyl)-benzamide prepared

as described in step a) above (0.09 g) in acetonitrile (5 ml) was added caesium carbonate
(0.257 g) and the reaction mixture was stirred for 10 minutes. 2-Dimethylaminoethyl
chloride hydrochloride (0.055 g) was added and the resulting suspension was heated at
reflux for 1.5 hours. The reaction mixture was then cooled to room temperature, diluted

20  with diethyl ether and extracted with water. Drying over sodium sulphate (Na3SOy4)
followed by concentration under reduced pressure gave a residue which was subsz:—duently
purified by silica gel chromatography, eluting with 4% methanol in dichloromethane.
Fractions containing product were concentrated under reduced pressure and the residue
obtained was dissolved in diethyl ether. Hydrogen chloride (1 ml of a 1M solution in

25 diethyl ether) was added dropwise and the resulting solid was triturated under diethyl ether

and then dried in vacuo to leave the title compound as a white solid (0.098 g).

Melting point: 181-183 °C
MS (APCI +ve) 357 (M+H)" for free base
% 'HNMR (DMSO-dg) & 10.63 (1H, s), 8.18 (1H, 1), 7.51 (1H, dd), 7.46 (1H, dt),



~s A solution of 2-chloro-3-fluorobenzoic acid (0.098g) and .6 MAY 2002
car bonyl di i le (0.091 g), in NN—dimethyIformam'de(3

stirred for‘miggﬁr%ours at room tenperature. 1-Adamantanenet hyléﬁr{%%g\e%?w?l m )
was then added and stirring continued ggernight . The reaction m xture was
partitioned between ethyl acetate and 2N hydrochloric acid and the organic
| ayer was separated) washed with 10% aqueous sodi um Zo hydroxi de, water and
brine and then dried over sodi um sul phate (Na2S04). The organic | ayer was

subsequeﬁtIBylHo@cé@Gr(éHeﬁ A6, rtécﬁj‘t?e@l'{)rdés%ﬁ? é2hl,di)y2 8 He. titl e
conmpound point: 149-151 C's M5 (APC
+ve) 322@24?}@1 N ﬁgﬁﬁ* ‘8 ggﬂﬂ@gz‘%)z \ﬂ%%@g/ésg%l 41 PCT/S E 98102188 1 H NWR

(DVMBO-d6) 8 8.42 ( 1 H t), 7.S0 - 7.40 (2H, m, 7.29 - 7.24 ( 1 H m,
2.94 (2H, d)) 1.94 (3H, s), 1.64 (6H, dd), 1.53 (6H) nm) Exanple 42 s

2- Brono- Exhmpty 25 N-{tricycl o[ 3. 3. ‘]dec-1-yl net hyl )-benzam de Br Ol ~
F NH Prepared accordi ng to the rrethod of Exanple 41 from

1- adaﬁanﬁdﬁé'mﬂy[i'a#ﬂ "ldec-1- mﬂ&ﬂ&miw@ominmybmﬂme@c@sm k. 123 g)
to give the &Ielcongound as a white solid (0.140 g). ~o0o Melting point:
143-| 44 SimehyleBl eS€E) 322/ 324 (MrH) + IH NMR (DMBO-d6) b 8.40 (1H) t),
7.56 - 7.52 (1H, dd), 7.34 -7.27 (2H, m), 2.93 (8"’ ), 1.94 (3H, s), 1.63
(6H, dd), 1.52 (6H m -~s Exanple 434 ®
2-Chl oro-~-t7uoro-N-(tricyclo(3.3.1. 13" '] dec- 1Hyl nEt hyl )-benzam de CI O  F

NH Prepared according to the nethod ! ""Q: e041 from
! or o- 5-f| uor obenzoi c acid

1- adamant anenet hyl am ne ~o (O
(0.098 g) to give the title donpound as

Prepared according to the method of Example 24 b) from 2-hydroxy-V-
(tricyclo[3.3.1.1>7]dec- 1-methyl)-benzamide (0.10 g) and rerr-butyl bromoacetate

10 (0.0.85 g) to give the title compound as a white solid (0.11 g).

Melting point: 101-103 °C

MS (APCI +ve) 400 (M+H)"

'H NMR (DMSO-dg) 5 8.33 (1H, 1), 7.86 (1H, dd), 7.45 (1H, dd), 7.13 (1H d),
s 7.08 (1H, dv), 4.88 (2H, s), 3.06 (2H, d), 1.92 (3H, 5), 1.65 (3H, d), 1.60 (3H, d),

1.51 (6H, d), 1.44 (9H, s)



WO 994529661 42 Melting point: 176-177 C 8 MAY Z~2 PCT/ SE98/ 02188 Ms ( APCI
+ve) 366/367 (MrH) ~ IH NVR (DVMSO-d6) 8 8.37 (IH) t), 7.71REPLACENEN c&i)i&ET
7.28 -7.20 (2H, m, 2.92 (2H, d), s 1.94 (3H, s). 1.64 (6H dd), I|.5MAGH
d) Exanple 44

2- (2, 5-D hydroxyphenylthio)-N-(tricyclo[33.1.13""]dec-1-yl nmethyt)-3-pyridi
ne car6oxamde i OHN~1 OS HN ~ OHto To a solution of the dinmethoxy
conpound from Exanple 37 ( | .Qg) in dichloronethane (24nl) at -78 C, was
added boron tribromde (5.5m of a Ilvl solution in dichloronethane. The
reaction nmbBatammpledas stirred for 24 hours, warming to anbient tenperature.
Met hanol (5rrilzJ was added ,ghd the sol vent was renmpved under reduced pressure
and the redsiHUEIe¥e1fd3: 1} e}ﬂ%‘yl &H"tht&ﬁ)@’é’l“olﬂ%ww&?& hlroxyasetingcidi t h

di chl oronet hane, ethyl acetate, acetic a&sd (4.40. The fractlons
cont ai ni ng product were conbi ned and the ent aned under reduced
pressure to give the title conpound as a & soI@d (0.40g). Melting

point: 108-110 C 20 M5 (APCl +ve) A44H N NVR (DMSO-d6) b 8.95 (1

H s), 883 ( 1 H s)) 844 (1 t)) 8.32 H d), 7.75 ( 1 H dd),

7.20 (1 H dd)) 6.75 (3H, m)Z %% (2H d), .94 (3H, s), 1.66 (3H d),
1.62 (3H, d), 1.51 (6H, d) { 9661 43 Exanple 45 PC |'/BE~Z~~2
3-[[(Tricyclo(3.3.1.13" "] dec- t hyl ) am no] car bonyl ] pyri dyl - Z-t hi oaceti c
acidi OS HNHOO V

To a solution of the ester prepared as described in Example 25 above (0.085 g) in
s dichloromethane (0.75 ml) was added trifluoroacetic acid (1.5 ml). The reaction mixture
was stirred at room temperature for three days and then concentrated under reduced ~
pressure to leave a residue. The residue was thereafter co-evaporated with toluene and the
beige solid obtained was triturated under diethyl ether to yield the title compound as a
white solid (0.04 g).

Melting point: 186-187 °C

MS (APCI +ve) 342 (M+H)"

'H NMR (DMSO-dg) § 8.52 (1H, 1), 7.8 (1H, dd), 7.46 (1H, dd), 7.14 (1H d),
7.08 (1H, dt), 4.89 (2H, s), 3.05 (2H, d), 1.93 3H, s), 1.65 (3H, d), 1.59 (3H, d),

15 1.51 (6H, d)
Example 27
2-(Methylsulphoxide)—N—(tricyclo[3.3.1.13’7]dec-l-ylmethyl)—3-pyridine carboxamide
o “s7°
NH I ~N
=
20 To an ice-cooled solution of the amide prepared as described in Example 19 above

(1.00 g) in 80% aqueous methanol (20 ml) was added potassium peroxymonosulphate



To & isvl ution of the sul phone from Exanple30 (0.1 g) in acetogr% N%
was added s triethylam ne (0.04nl) and nethyl thloglycat ; T
reaction mxture was stirred and heated at reflux for 24 hours beT@r'L‘*‘Yz{m2
cooling to roomtenperature and the sol vent evaporated under reduced
pressure. The residue was dissolved in egbanol (2nl) and treated with 2M
sodi um hydr oxi de. The reaction m xture was stitTed at anbi ent tenperature
for 24 hours) acidified with 2M hydrochloric acid and extracted into ethyl
acetate. The ~o extracts were dried Ng}Oa and evapor at ed under reduced
pressure. TRV PAUIN Wise AT $irene By 21ourse Hegerction Ko yrapiyedene i ng
with 0-3% I n ct wer e
”s‘éhﬂﬁ@&’ sodl 3%%%%%\?]8“? d% aﬁﬁ%g&ﬁc%)fwﬁﬁ) tthgf z{}ﬁ 9e[ %o

conbi ned and evaporate ressure l8%rrpound
as a white §ohdi€et®acd®OR6r: wasBedWRlth bcﬁlﬂurﬁ%éﬁblsulﬂ? te%@&tr@nM@d(h‘éﬁ’@hné‘V&r)ed?’Gl
(MrH)+ 1 H NVMR ( DMSO- d6) 8853é1H) t)) 8.45 dd), 9 (2 H bs),
7.20 ( 1 H, owd)nagsesaan(smlﬁhatsng Oghar(dzfmallu)comn@are@ gndersgducad mss(uaﬂo d),
1.62 (3H, d), 1} 5(() WO 991 2966 | 44 PCT1S E98!02188
Exanpl e %4b yield the t1t1e compo nd as awhrte soh 1.00 g).
(2-Chloro-b-nethyl)-N-(tricyclo[3.3.1.13 ']dec-1-yl nethyl)-3-pyridine
carboxam de N~ p C1 HN Prepared according to the nethod of Exanple 14 from
1- adamant anefiing\oaiti 2.t (©. 20g) and 2-chl or o- 6- met hyl - 3-pyri di ne carboxylic
acid (0.208 to give the titbe conpound as a white solid (0.24 Q).

Mel ting poi M (APSIVeR3E (M H&Pcr +ve) 320/322 (Ivi+H)+ io 1 H NMVR

( DVBO- db) i d 6 2H d),
245 (ah 9 NUIBEOYGP-d s {Biadrbaften b gt e s utoadr)

Exanpl e 47 2.95 ng ,m), 2,78 (]3H s), 1 94 (3H s) 1.66 (3H, d]) 1.62 (3H, d]) 1.51 (6H, d%
3-[[(Tricycl o] 1. 13" '] dec- 1-yl met yI)anlno car bonyt ] pyri dyl (4-phenyl t
hi 0) ~s oxyacetic acidi ~ N OS HN O HO- O To a solution of the nethoxy
conmpound fraom Exanple 40 (0.56 g) in dichloronethane ( 10ml) at -78 C, was
added bor onE r?mak% de ( 1.5l of a 1M solution in dichloronethane). The

reaction m ﬁ%&!@% 351t g" cfe‘l - gr'm%ﬁvlg@%ﬁ% 1e WaElxAfhi§® anbient ~o

t enperature e reactA on m xture poured onto

sat ur at ed y N
N Y4
O
15 Prepared according to the method of Example 14 from 1-adamantanemethylamine

(0.10 ml) and indole-5-carboxylic acid (0.09 g) to give the title compound as a whtite solid
(0.09 g).

Melting point: 206-207 °C

0 MS (APCI +ve) 309 (M+H)"
'"H NMR (DMSO-dg)  11.28 (1H, 5), 8.13 (1H, d), 8.09 (1H, 1), 7.62 (1H, dd),
7.42 (LH, t), 7.40 (1H, d), 6.52 (1H, m), 3.00 (2H, d), 1.93 (3H, s), 1.65 (3H, d),
1.60 (3H, d), 1.51 (6H, d)



sodi um chl oride solution and extracted into ethyl acetate. The organic

| ayer was dried over T~ MAY Z~ WD 99/29661 45 PCT/S E 98/ 02‘1@38‘%@& and
t he sol ventVO®84%6tnoved under reduced pressure to | eave a WRCTSES02188 whi ch
was di ssol ved in dinmethylformam de ( ]3 ml), treated with ethyl bronpacetate
(0.1 mM) and potassium carbonate (0.050g). The m xture was stirred at

anbi ent tenperature for 24 hours, diluted with saturated sodi um chl oride
solution and extracted with ethyl acetate. s The organi c phase was further
washed wihhpfedgir at ed sodi um chlorides solution, dried over MySCa and the
sol vent was renoved under reduced pressure to |leave a white solid. The

r esi due 2wiamirh-6-&hloredVv-(2 [ tHoyx (g3 (1. ' dec) 1 -y ey ebenizamiddM sodi um hydr oxi de
(5ml) solution arid stirred at anmbi ent genpggpture for 24 hours, acidified
with 2M hydrochloric acid and filtered fo givé a white solid which was
purified by silica gel chromatographyy€lwengwth ~0 25 % nmet hanol m

d~chl or onet hane. Fractions contaijni ng4pr od wer e conbi ned and the sol vent
renoved under reduced pressure t0 eav%S S tle conpound as a white solid
(0.045g). Melting point: 185-1%§ ~S (APClI +ve) 453 (MtH)+ 1H i~ IViR
(DVb0-d6) 8 8.47( 1H, t), 8.2S dd), 7.75 ( 1 H dd), 7.3S (2H, d),
7.18 ( 1°h, m) 6.80 (2H, d), 4.\158 H s), 3.0 (2H, d), 2.0 (3H, s), 1.67
(3H d), 1.61 (3H, d), .53 (6H, d) Zo Exanple 48

2- (4- (3- N, bredhBlabydraimgne 1y @pitlodof FHrampld U Qbml\i‘-ﬁ&arnﬁa@ﬂzﬁxle%zl-a%ﬁﬂe 13" '] dec-1
yl met hyl ) - 3-pyri di ne carboxam de, di hydrochloride NNOS HN N OI To a

sol ut i ohydrochlhedn€tN 298268110 (M d0F ghandRanphe64Biqrobemgic acial (@i 18RIg nndret hane
?s ( 10mi)._.af, -78 C, . was_.added boron tripromd 1.5mL of a 1M solution in
di chl or BH’é@?fIal?}‘éﬁqpeW%‘EgiC PG REIPRY ngt“i‘&‘ré@l nethapal Ratirsthewdlen ng t o
anbi ent - > / P > 2188 Iy re.

et hanoTE e A RS HRR LaRaletns o ISR PR e

sodi um chl oride solution and extracted into ethyl acetate. The organic
layer was deed over MySOa and concentrated under reduced pressure to | eave
a whi t e Madtagipoiat: p824lp$RCof this solid (0.10 g) was dissolved in

di met hy 1 de . (3 tred Wi th potassium carbonate s (0.072g) and
N, N-8i @%Wtﬁ’%ﬂﬁ%%‘“ i ne hydrochloride (0.045g) and stirred at

anbi ent "HeMRR @ME6-49'5 246 Maurs.7.0he H eR@t 120N HTLX], Bley Mas4g),! uted with
sat ur at ed slodi%ljm chl 06?i de stc}ll ut?on aﬁd eitre;g(?ed V\}I'tth e(\tl\ﬁylgfécet ate. The
or gani c SphAggH, was.2ByeHhew, MBS (B, s\ 1.M0-da39u6H, ad, 56Ui6H) OhL ot i(2ig, sl ut i on)
dried over MySGa, and a sol ution of hydrogen chloride in diethylether (4ml

of 2.0M added. The sol vent was renoved under reduced ~o0 pressure to | eave
a gum m@xglqlp\i\e/a%recrystal lised fromacetonitrile to jive the tale

15 2-(2-Methylsulphonyl)-N—(tricyclo[3.3.1.13'7]dec-1-ylmethy1)-3-pyridine carboxamide

To an ice-cooled solution of the amide prepared as described in Example 19 (1.00 g) in
80% aqueous methanol (20 ml) was added potassium peroxymonosulphate (6.00 g) portion
wise. After stirring for 24 hours, the reaction mixture was poured (;nto saturated sodium
20  metabisulphite solution and extracted with ethyl acetate. Combined organic extracts were

washed with sodium metabisulphite solution and then brine, dried over magnesium



conmpound as a white solid (0.018g). Melting point: 177-178 tﬁhﬁﬁflﬁ%ﬂ tve)
480 (MMH)+ ~ s 1 HNWR (DVM5S Od6) b 10.43 ( 1 H bs ), 8 9 ?g

8.30 ( 1 HYHW?26¢ 78 ( 1 H, dd), 7.4 (2H, d), 7.2 ( 1H, ddfC "PE&S’?ZQ d),
4.09 (2H, t), 3.20 (2H, m, 3.0 (2H) @&p, 2.8 (6H 2s), 2.2 (2H, m, 1.95
(3H, s), 1.6 ( 12H m. Exanple 49 ~o
(2-)Vliethylthio-6-nmethyl)-N(tricyclo[3.3.1.13 "]dec-1-yl nethyt}-3-pyridine
car boxam de N~ solution of the chloro-pyridine from Exanple 46
(0. 109) Silkpha@e@gsﬁfwuaﬂéﬁealulmyonﬁsstr%aéad%%nuem RESSHUR KX HPI) the &tle0. 1 g). The
reaction m xture was stwh{éq%ggp heated at 80 's Cin a sealed tube for 24
hours. TRERCHALAS BRIHF 20 cooled, diluted with ethyl WO 99/29661 47
6 MAY 2~2 PCT/ SE98/ 02188 acetate, washed with saturated sodi um chl oride
solution and dried over MyS04. The sol vent was evaporated under reduced

pr essur eMelnidgtpoetr Ei°due triturated with diethyl ether to give the title
conpound as a pal e eIIo I|d (0.028g). s Melting poi nt: 160-161 C M5

( APCI3 +\}\é§(é§ﬂom>rﬁl MR (DMBO-d6) 8 8.22 (| H) t), 7.64 { | H d),

165 (3Hffm’f’ﬂi1>§bﬁsﬁfmg)< HIh Rl ) g Rl S umlad? 57 2

2- [g(mfﬁys: zq{?rn\fzbswm)degmmlge; le(mrmnpls@@moa)y kphgnysy 1- oxybutyric
acl

2-[[{Tricycl o[ 3. 3. 1 13' ~] dec- 1-yl net hyl ) am no] car bonyl ] phenyl - 1- oxybutyric
acid, nethyl ester ~s A suspen5|on of
2- hydro@xqmlel@rai cyclo[3.3.1.13 '] dec-1-yl net hyl ) -benzam de, from Exanple 24

s Rehir-rggi R RS LRSI e A AR Pl R PO Pbbldeyi ) e

added angdiffudfosceatkti Nng m xture was heated at reflux tenperature for 0.5
hours. The reaction m xture was cool to roomtenperature, poured into
wat er and extracted with ethyl acet e|(x 3). The 20 conbi ned organic
extracts were washed with water andN ed aqueous sodi um chl ori de
solution and dried over sodi um sul Na~S04) foll owed by concentration
under reduced pressure to give*hNéEsﬁ e conpound as a colourless oil.

To a solution of the sulphone from Example 30 (0.1g) in acetonitrile (3ml) was added
triethylamine (0.04ml) and tert-butyl-/V-(2-mercaptoethyl)carbamate (0.054g). The reaction
ts  mixture was stirred and heated at reflux for 24 hours. The reaction mixture was cooled and
the resulting solid collected by filtration. The solid was dissolved in dichloromethane
(5ml) and the solution treated with trifluoroacetic acid (1.0ml). After stirring for 2 hours
at ambient temperature, the reaction mixture was evaporated under reduced pressure, the
residue was triturated with iso-hexane to give the title compound as a white solid (0.023g).
20
Melting point: 184 °C
MS (APCI +ve) 346 (M+H)" for free base
’ 'HNMR (DMSO-dg) 8 8.52 (1H, dd), 8.39 (1H, t), 7.89 (2 H, bs), 7.83 (1H, dd),
7.25 (1H, dd), 3.30 (2H, t), 3.09 (2H, 1), 2.94 (2H, d), 1.94 (3H, 5), 1.66 (3H, d),
s 1.62 (3H, d), 1.51 (6H, d)



M5 (APCI +ve) 386 (M+H)+ 25 ' s MAY 2~2 WD 991 29661 48 pcrl_sngsg b)

gci[ (X“sﬁ)s/%!éﬂ 3%%1é+ 13' ~] dec- 1-yl net hyl ) am no] car bonyl ] phenyPICT}SE% 21%;[3yr| C
2-[[(tricyclo[3.3.1.13 ~]dec- 1-yl net hy. 3) am no] car bonyl ] phenyl -1 oxybutyric
acid nethyl ester, fromstep a) and |ithi um hydroxi de nonohydrate (0.027 g)
in 3.1 nethanol/water was stirred at roomtenperature overnight. The

resul ti ng honogeneous s solution was acidified with 2N hydrochloric acid
and extm% eWhbth diethyl ether (x 3). The ethereal |ayers were conbined
and washe th saturated aqueous sodi um chl oride solution. Drying over
sodi um 2u2pNgNeDineth M ind th Yluadn byN o ariceid(8 3t 1. b dmdbyimeatiyedd pressure
yi el ded an_opaque gum which gave the titled conpound as a colourless solid
upon t r ipyaidine earbaxamidg, dihydroghlneideand i so- hexane (0.030 g). ~o Mel ting
point: 109 - 113 CiViS (APCl +ve) (MtH)+ 1 H NVMR (DMSO-d6) 8 7.99 ( 1
H t), 7.74 ( 1 H d) 7.4-4 ( 1 H, 7.13 ( 1 H d), 7.02 ( 1 H t),
4.13 (2H, t), 3.02 (2H, d), 2.42 ( .02 (2H) m, 1.94 (3H, s), 1.64
(6H, dd)) is 1.51 (6H m) carboxyli [ld proton not visible. Exanple 51
2- Chl or o- 5- hydroxy-N-(tricyclo[ 3. 3. 1. dec- 1-yl net hyl ) - beazam de OH N\
O C zo Prepared according to the t hod off Exanple 14 from

2- chl or o- ~- hydr oxybenzoic acid (®3g) and adamant anenet hyl am ne (0. 31n1)
to give the title conpound as a vhite sol (0. 159). Mel ung point: 263-264
C ~s M5 (APCl +ve) 320 (MFtH) T WD 991 29661 - 6 MAY Z002 PCT/ S E98/02188
~HNW (DVM5 OGd6) 8 9.85 ( 1 Hs), 825 ( 1 H t)) 7.24( 1 H d), 6.76-6.
8)2( é'? ”?) %2:9@)1(1&}11 6Dthe bulPBdidHrom)Exampber 3¢ 8H g)dn hedtodiile 3thi)dyas side&d ( 6H,
S anpl e S . _— .

2- Chl or drighpiamine 6Q-Q4ml) ey¢ Nay-girpethylethylgngdiaming (G@308y) Thereassthaen dexture

was stirred and heated at 80 °C in a sealed tube for 48 hours. The reaction mixture was

(
[
d
[
d

AQ

cooled, diluted with ethyl acetate, washed with brine and dried over MgSQO,. A solution of
hydrogen chlonde in diethyl ether (1.0ml of 1.0M) was added and the solvents evaporated
10 under reduced pressure. The residue was recrystallised from acetonitrile to give the title

compound as a white solid. (0.025g).

Melting point: 258-260 °C
MS (APCI +ve) 357 (M+H)" for free base

s 'HNMR (DMSO-dg) & 10.1 (1H, bs), 8.60 (1H, bs), 8.20 (1H, bd), 8.15 (1H, dd), 6.84
(1H, 1), 3.90 (2H, bm), 3.30 (2H,bm), 2.95 (2H, d), 1.94 (3H, s), 1.66 (3H, d), 1.62 (3H, d),
1.51 (6H, d)



i H\ ~N..~O1 OC Prepared according to the method of Exaqgj& rom
1- adamant ang‘g?et hzél amne ( 1.0 g) and 2-chl oro-3-nitrobenzoi c aci . 22Q)
to give the &t 66dorrpound as ayellowsolid { 1.7 g). to I\/EIPth('?&9 BaiAt
185 C M5 (APCI +ve) 3481350 (I~I+H+ 154 NWR (CDC13 ) b 7.83 ( 1 H d), -
7.74 ( IH d), 7.48 ( 1H t), 6.0( 1 Hy bs), 3.18 (2H, d)) 2.0 {3H, bs),
1.8 ( 12H, m 15 Exanple ~3

2-Chloro-5-nitro-.N-(tricyclo[3.3.1.13 '"]dec-1-yl net hyl)-benzam de Prepared
aCCOFmIHEﬁﬁhémg3nEthOd of Exanple 14 from 1l-adanantanenethylamne 'o ( |
.Qg) and 2-chloro-5-nitrobenzoic acid ( I .22 to give the title conpound
as a yel [26(@-@yirralidin-1:y1)eghylamino)aV deri Qe 3.3501 Videc hylmpethyt):3-pyddipeVs ( APCI
+ve) 348/ 350 (MtH) + ~ =~ N@N’%r PCT/ SE98/ 02188 1 H NWVR (CDC13 ) b 8.S3 ( 1
H d), 8.carpojamide,difjydracigloride 1)) 6.2 (| H bs ), 3.2 (2H d)) 2.0

(3H,bs), I .8 ( 12H, m s Exanple 54
3- Am no-2-chloro-N-(tricyclo[3.3.1. {. ' Ldeg-1-yinethyl)-benzamde i NHZ O
Cl A solution of the nitro conpound fifomExanple 52 (0.50 g) and ammoni um

chloride io (0.5g) were dissol ved in Ba%Mqueous ethanol. Iron powder

(O Sg) was added and the rruxture styrred at reflux tenperature for 3 hr
before being cooled and solids re ed by tration. The filtrate was
treated with 10% sodi um hydr oxi de lutio d the product extracted into
et hyl acetate. The organic solution was with brine) dried over
sodi um sul phate (Na~S04) and concentrated to give a residue which was

%Ir It fei5SS Wt;)e/r’lsd( %kﬁ%‘);ﬂsof%@% %Lﬁﬁg&ggfdg? ':E@(F@?Ieté@ @¥Pint difrettyifofmTAMRQERE @5 @
added triethylamine (0.04ml) and N-(2-aminoethyl)pyrrolidine (0.050g). The reaction
mixture was surred and heated at 80 °C in a sealed tube for 24 hours before being cooled to
room temperature and diluted with ethyl acetate, washed with brine and dried over MgSQO,
The solvent was evaporated under reduced pressure and the residue purified by silica gel

10 chromatography eluting with 1-3% methanol in dichloromethane. The fractions containing
product were combined , treated with a solution of hydrogen chloride in diethy! ether

(1.0ml of 1.0M) and the solvent evaporated under reduced pressure to give the title

compound as a white solid (0.010g).

15 Melting point: 266-268 °C
MS (APCI +ve) 383 (M+H)" for free base
'H NMR (DMSO-dg) 8 8.60 (1H, bs), 8.20 (2H, m), 6.80 (1H, 1), 3.90 (2H, bm),
3.40 (64, m), 2.95 (2H, d), 1.94 (7H, m), 1.66 (3H, d), 1.62 (3H, d), 1.51 (6H, d)



MS (APCI +ve) 319/21 (MrH)+ 1 HNVR (CDA3 ) 7. | 2 (| H t)) 6.408 IMAY 200H,

dd), 6.79 ( 1 H dd), 5.92 ( 1 H bs), 4.19 (2 H bs), ~0 3.15 ( 2H d),
2.0 (3H, sYO286 124 'n) WO 99/29661 51 Exanple 5~ PCT/SE98/02188
5- Ami no-2-chloro-N-(tricyclo[3.3.1.1335]dec-1-yl nethyl )-benzamde NH., = 6

MAY 2~2 PCT/ SE98/ 02188 Prepnrod according to the nethod of Exanple 54 from
the vitro conmpound froms Exanple 53 (0.50 g) to give the title conpound as
a white solid (0.4g). Melting point: 214 C Ms (APCI +ve) 319/21 (M+tH) ~ I H

NVR ( DVB€amije B4 8. 14 (1H, t)) 7.03 (1H, dd)) 6.56 (2H, n), 5.36 (2H, s)) -0

S ont o Bhvekhylnimipney TS or 30 T Trb g Ry B g et ding cartionammidegec. 1- y1 et

hyl ) be i . is A mxture of the am no conmpound from Exanpl e 54
(0.10 g??ﬁﬁg ggé?§€1carbonate (0.087g) and N-(2-chl oroethyl)dinmethyl am ne
hydrochl ori de was stirred and he at 138 C for 72hr. The residue was

di ssolved in water and the produts racted into ethyl acetate. The
organi c extract was washed with brilne dri ed over sodi um sul phate’

(Na2S04) zo and concentrated to giH¥ oi | which was purified by
Supercritical Fluid Chromatography elutijng with COz/ nmet hanoUO. | %
diethylamne to give an oil. Addition xcess et hereal WO 991 29661 52
hydrogen chl ori de sol uti on gave a soli ich was triturated under an

et her/ et hanol / di chl or onet hane rruxture ive a col ourl ess powder (0.04q).

5 Prepared according to the method of Example 33 using the sulphone from Example 30
(0.1g) and methylamine (0.2ml of a 2.0M solution in tetrahydrofuran) to give the title

compound as a white solid (0.010g).

Melung point: 160-162 °C

1o MS (APCI +ve) 300 (M+H)" for free base
'"H NMR (DMS0-dg) & 8.80 (1H, 1), 8.40 (1H, d), 8.10 (1H, dd), 6.90 (1H, 1), 3.05 (3H, s),
2.98 (2H, d), 1.94 (3H, s), 1.66 (3H, d), 1.62 (3H, d), 1.51 (6H, d)

Example 35
15 2-(Dimethylamino)-N-(tricyclo[3.3.1.13'7]dec-1-ylmethyl)-3-pyridine carboxamide,
hydrochloride

Prepared according to the method of Example 33 using the sulphone from Exampie 30
(0.1g) and dimethylamine (0.2ml of a 2.0M solution in tetrahydrofuran) to give the title

20 compound as a white solid (0.025g).



"6 MAYS PCT/ SE98/ 02188 Melting point: 221 C s
H NVR (DVBQO-d6) 8 10.08 ( 1 H, bs), 8.2 (1 H t), 7.2 (1 H 1§M
H d), 6.6200"f d), 5.8 (1H t)) 3.6 (2H m, 3.2 (2H) nfCT/SE 9@/0(23#1

M5 ( APCI 3901 392 ( M+
) RN A 08 (
1 :

d)) 2.8 (6H, bs), 1.9 (3H, s), 1.7 (12Hg m. Exarrple 57 io

2

]

1
2
6

- Chl or o- ~- (N, N-di net hyl am no) et hyl am no-N-{tricyclo(3.3.1. 13
dec-1-ylnethyl) benzamde | N~ HNi ~I p Cl Prepared by the nethod of
Exanpl e 56 fromthe am no conpound of Exanple 55 {0.10 g) to give the title
conpound Msltiag poinadOkeXds °6ol i d (0.035g). ~s Melting point: 21 ~ C M5 (APC

390/ 92 (M LH N O-d6) b 10.05 (IH) bs), 8.18 (1 , 7.18
ZY? d), Sﬁ&ﬁmkml%wé&)(%meﬁgm%.z ( 1|(4, H%)s),s)3.4 (2H,( tHg,té.z (2H,
b o2 SoBr B ks ekt (3Her e, 790l 4, 4850, .0 Bl 2007
Z- Chl or o-Bod Py M; di c,me(tzwlsﬁmsm])gy, Ex\llt.%i gﬁgo?,t [5eyehaf)3- 3. 1. 13" ' | dec- 1-yl et

hy!) benzam de, funarate ~,

2- Chl ar o- 5- et hyl sul phinyl -N-(tricyclo[3.3.1.13" '] dec-1-yl met hyl ) - benzam de
A solution of am de from Exanple 38 (0.2 g) mchloroform (5 m) was treated
with 70%kxampleddper benzoic acid (0.14 g). The reaction mxture was stirred

for two ggé’gﬁgr(ﬁ}écﬂgﬁ} 8’%@1‘1 clg[e." Zg ? laﬁdgé qu %%véwg-payfr} {le ggr E))r::ia A ef, or a

further
dilvydrochloride
]
N o)
:N HN\1
10 Prepared according to the method of Example 33 using the sulphone from Example 30

(0.1g) and pyrrolidine (0.1ml) to give the title compound as a white solid (0.009g).

Melting point: 157-158 °C )
MS (APCI +ve) 340 (M+H)™ for free base

s 'HNMR (DMSO-dg) § 8.56 (1H, 1), 8.05 (1H, dd), 7.88 (1H, d), 6.90 (1H, 1),
3.65 (4H, bs), 2.98 (2H, d), 1.98 (7H, bs), 1.66 (3H, d), 1.62 (3H, d), 1.51 (6H, d)



filtered. The filtrate was concentrated under reduced pressure.igoyxy ohd t he
sub-titl e wWoadHeds;~0 as a white solid (0.23 g). b) CT/SE98/02188

2- Chl oro-5- (N, N-di net hyl am no) et hylthi o-N-(tricycl o[ 3. 3. 1. 1§' ~(¥ec- -yl nmet h
yl) benzam de, fumarate. To a solution7of the sul phoxide fromstep a)
(0.22g) in dichloromethane ( 1 m) was i s added trif |uoroacetic anhydride
( 1.1 m) and the reaction m xture was heated to reflux tenperature for 2
h. The reaction m xture was cooled to roomtenperature and the sol vent
evapor aEx8mpiei3? reduced pressure. A solution of the residue in

triethylagine, / t hanol . (. c1: sAreated wit .
2-di net hg?’égﬁ%@gﬁﬂﬁ‘fﬂmhé‘gj%ﬁmbﬁ'8\r,f§3e5‘{‘?‘5.’%@&“%‘5’ Q’r?d”‘ﬁ‘é‘“%act i on
mxturecﬂtgog‘éﬁ,@d@t roomtenperature overni ght. The sol vent was renoved ~o0
under reduced pressure and the residue purified by silica gel
chromat ography (eluting wwth 10 - 28% fjet hanol in ethyl acetate) to yield
the product as a gum Funmaric acigl NQ. 20) was added to a solution of the
gum in dichl oromethane (10 m ). The dol vént was renoved under reduced
pressure to leave the title co @» SasHM~wi scous gum (0.023 g). ~s WD

l

99/ 29661 54 - 8 MAY 2002 PCT/ SH98/ (2188 Ms| (APCl +ve) 4071409 (M+H)+ for
free base 1H NVR (DVSO d6) 8 8. | H, .39 (2H, m, 7.28(1H, d), 6.60
(1.SH,s), 3.13 (2H,t)) 2.93 (2H ¢ . 57 )) 2.23 (6H,s), |.9~ (3H, bs),
.63 (6H,q), |.52 (6H d). s Exarmle 59 2- r 0- 3- hydr oxy
-N-(tricyclo[3.3.1.13" "] dec-1-yl nethyl)-benzasni de OH Prepared according to
t he et hod - ' ad &Rl =3 (henzox ' 39 0),
1- hygfoxy lt;Feé zzulgt%ﬁ ?’ie%zrgllnéﬁ? g@ S@th)%d%FEgggl %n%ﬁgﬁxe%/ ny ngﬁlﬁlgﬁ{f g“ﬁﬂﬁiﬁg and io
1, 3- di cy&i Ty head 2Hed-tiadhdxyipleny]thidipygiinee3-yirbbylicheid (1t16%) coaROURIu®S a
white solid (0.29 ~). I\/E_Iting point: 234 - 235C M5 (APCI +ve) 320 (M+H)+ ~
s 1 H NMRopovEasasyhie ®lidgl 20igdH, t), 7. | 5 ( 1 H m) 6.95 ( | H d),
6.89 (1 H d), 2291 (2 H d), 1.95 (3H, bs), 1.64 (6H, q), |.52 (6H, d)
- 6 MAY 2~2 WD 99/ 29661

Melting point: 135-136 °C

10 MS (APCI +ve) 440 (M+H)"
'"H NMR (DMSO-dg) § 8.45 (1H, 1), 8.30 (1H, dd), 7.80 (1H, dd), 7.20 (1H, dd),
6.95 (3H, m), 3.69 (3H, s), 3.62 (3H, s), 2.98 (2H, d), 1.98 (3H, 5), 1.66 (3H, d),
1.62 (3H, d), 1.51 (6H, d)

ts  Example 38

2-Chloro-5-methylthio-N -(tricyclo[3.3.1.13'7]dec-1-ylmethyl)-benzamide
S/

ZT

To a solution of 2-chloro-5-methylthiobenzoic acid (0.2 g) and 1-hydroxy
benzotriazole (0.13 g) in dichloromethane (10 ml) was added 1-adamantanemethylamine
20 (0.17 ml). The mixture was stirred 5 min and then 1,3-dicyclohexylcarbodiimide (0.2 g)

was added. Stirring was continued overnight. The resulting precipitate was filtered and



55 Exanple 60 PCT/S E 98102188 = 6 MAY 2002

2- Chl or o- S- (N, i.ret hyl am no) et hyl oxy-N-(tricyclo[3.3.1.13"; b Ve et hy
|) benzam dnglgl)\}z 6FEOO NOC V To a solution of rdfiSEishzith )
2-chl or o- 5- hydroxy-N-(tricycl o[ 3.3.1. 138 ] dec-1-yl net hyl ) - benzamni de from
Example S 1 (O O-g) tn acetonitrile (~ m) was added potassi um carbonat e
(0.06S g) and 2-di net hyl anrnoet hyl chl ori de hydrochl oride (0.037 g). The

reaction mxture was Stirr ated at—refl.ux tenmperature for 48 hours.
The r eactﬂi‘epﬁlt[rra{eucfflﬁer“g a%ﬁéisungv%%gg%{bg@cﬁsﬁ&éth?eeraffgged_wﬁsrnE B?'E:da §“FE5i due

di ssol vedjdhibrehBihnd Rt h@r MRS HAL: WybiwhY {eB8ratedOwIhkl REHOY Rite SOi UM

sul phate (Na~S04), followed by concCentrati on under reduced pressure gave a
resi due Wyidmhhlees asidbspigoensddyurp brdattbhaciteandsirine raad iten claled oheomagegiwaphy,
eluting wt thanol JO.1 % di et hyl ami ne., Fractions contai ning product
ver e coné@wF?tg@ésﬁﬁhgfh%@é&&*@dawéﬁé&%&@H&tefiwéd?régﬁi% PERSEUTF RBd Whas

di ssol ved_ i n di et r, l.of 1. f,.a solution in

di et hf/l SENET guﬁggglg g{elggére %%g@g%%%?%p i‘glubggl‘j{i tthljzr%%l %t§¥li a&etljagé Was triturated -

under di eJa¥kar@§h8H i@@%etthmqﬁﬁﬂﬁﬂd!a@a\bﬂﬁtéfsoli@g(bswﬁ the title conpound as
a white solid (0.050 g). Melting point: 144-147 C 8 {APCl +ve) 391 (MtH)~

for free base as 1H NVIR (DM5O-d6) 8 10.33 (1H, s), 8.33 (1H t),

7.44-6.99 (3H) n H t), 3.50 (?H, d), 2.90 (2H, ), 2.81 (6H, d),
1.95 (3H34‘Ss‘5152?£‘)8% 1?@13127%) 1.%39 (3H, él), |.%30 (6H) él) [T)e ~ AY (240' 1 2/\0

99| 29661 Exanpl e 61
2,5-Di chlgﬂAﬁp?ﬁa%ggV@?@ 3. ani3' "]dec-1-yl nethyl)-benzamde C( N\ OC

Prepaned aCNMRI{CDCLYS U156 (el bod.ddadel, dhadd (1 Hedanpl2s (25, b okl 8 (2H.,4d),

2, 5-di chl orobenzoic s acid %0. 319g)) 1-adanmant anenet hyl am ne {0. 259g),

4- di met hy2-4hi3Hopl Ri0di(AH. b0, PF443Hakid 1.65 (3H, d), 1.58 (6H, d)

1- ( 3-di nmet hyl am nopropyl ) - 3-et hyl car bodi i m de hydrochl oride (0.321g) in

di chi oronet hane (30nl). The crude product was purified by silica gel

chr omat ogg,%p,%megbuti ng with dichloronmethane to give the title conpound as a
white soll 0.43g). ~o0 Melting point: 161-162 C M5 (APCI +ve) 338/ 340
(MrH) + | B-(OMR, VADIGI&hyld min 62 ¢hHkhid)-N-Tridgel d[3301(. 2] ded) 1 -yindB¢ ) Hienghmide
3.17(2H) d); 2.01(3H, s); 1.76-1.60(6H, . 1.58(6H, s).

H
N
o SI
rT/

a) 2,2’-Dithiobis[N-(tricyclo[3.3.1.13’7]dec-1-ylmethyl)-benzamide]
Prepared according to the method of Example 14 from [-adamantanemethylamine
(0.23 g), 4-dimethylaminopyridine (0.006 g) and 2,2’ dithiosalicylic acid (0.2 g) to give the

sub-title compound as an off-white solid (0.12 g).

b) 2-(2-(N,N-Dimethylamino)ethylthio)-N-(tricyclo[3.3.1.1%"]dec-1-ylmethyl)-
benzamide
Sodium borohydride (0.037 g) was added batchwise to a stirred solution of the product
from step a) (0.12 g) in ethanol (4.6 ml) under nitrogen. The reaction mixture was stirred
35 for 0.5 h., the solvent evaporated under reduced pressure and the residue diluted with

water. The aqueous solution was acidified to pH 6 with acetic acid and the product



1s Exanple 62 « 8 MAY 2002

2- Chl or o- };, m no-N-(tricyclo[3.3.1.13 ']dec-1-yl nethyl).- .de

Am no am hﬁélg%]%éxanpl e 55 (0. 12g) was dissolved in tri et%’%ﬁ%ﬁgﬁ% Sr mat e
( 1.07nl) and heated at 120C for thre® hours. The triethylorthofornmate was
removed by vacuum 20 distillation. The residue was dissolved in ethanol
(5mLl). The solution was cooled to OC under nitrogen, sodi um borohydride
(0.1049) was added and the m xture refluxed for three WO 99/ 79661 57 6
MAY 2~XXraqies withgligdamanateanes TAe omgnaic epiecewhawmathedasthy wareyantl daieter reduced
pressure, water.(20 ed-to the.resi 8ue t.he product s extracted
Phto ettiyT MaeErbe Ehad Soies Tl (o RahBRi Thufh Siseli e BT R e

concent 64 Hoded a5 sdyeed opressure. The crude product was purified by
silica ;gg%s ch}?omat %gr aghy g?)uti ng wi th dichl oronet hane: ethyl acetate ( 1:1)

t~ s gi ve Thesslutidreofcthepdundimshglfoviantids 8 int) wa. 43ded 2-dMakihyDgniRe eyl
163-164 C M5 (APCI +ve) 333/335 (MrH)+ 1 H NVR (CDC13) 8 7.17( 1 H, d);

6. 96( Ichigridg)hydgohinride (068 @) andscagsiumy cagporgye (03 g4 (The mesuliyg suspengdor 6( 2H,
d); 3.83(3 2. 0(3H -1 75-1. 62(6H - 1.6(6H . le 63

2 ot or Bk T ey g sk mbicitedks St ATREOT ) - benz
am de SElialNidasw AL LeRGRL, dBRYAR kRIS mkwr:iéarwepin\a%ﬁ%{g%mg&pﬁgé”ﬂ) vas

added to a solution of am no am de from Exanpl e 55 i n“nmet hanol (

15ml) . (MgSEDq) 20d gpmgnisted paderahdiencd pressing t()@ivﬂgumwhi@h Bopuwsdledttyon i n
met hanol ) was added. Solid sodi untyanoborohydride (0.3 i 7g) was added and
the m x¥hgaesed ehromatpeaphysiuging Wikvgskylacetats angi0. k ol G ayunonwa hysraxddr) was

rempved _uynder red PressUr e, »the £ esi was di ssol ved in

di chl 0&8 @ﬁgﬁé&z’gg )?(gf}?éﬁ &Zér?clf? e’\/\%srﬂeocf awﬁYlggglél% nu%céggF%ﬁ{quﬁragS% car bonat e
(3 x 504rbpwisd 62 9510a6H 67 @%LAChUNBE@nihRE. THEECIVRFY /S thRMLRNALE,
filtered and concentrated under reduced pressure. The crude product was
puri f i eddimedgir¢ssem age thectesidna vag tragphyedaknder ety wick tatchendamiserdo ddédvg ltiet her  (
1:1) to give the title cong&gng as a yellowsolid ( 1.13g). ~s Melting

poi nt : Atercorepsuad as 2 \Whisegehio 8681 858 - 6 MAY 2~2 PCT/ SE98/0: , 188

5 Melting point: 193 - 195°C
MS (APCI +ve) 373/374 (M+H)" for free base

1H NMR (CDCl;) 8 7.62 (1H,d), 7.42 (3H,m), 6.13 (1H,bs), 3.39 (2H,m), 3.17 (4H,m),
2.78 (6H.s), 2.02 (3H,bs), 1.68 (12H,m).

20 Example 40
2-(4-Methoxyphenylthio)-N -(tricyclo[3.3.1.13'7]dec-l-ylmethyl)-3-pyridine

carboxamide

To a solution of the sulphone from Example30 (1.0g) in acetonitrile (30 ml) was added

35 triethylamine (0.40ml) and 4-methoxythiophenol (0.402g). The reaction mixture was



M5 ( +ve) 381/383 (MrH)+ 1 H NVR (CDC13) 8 7.19( 1 H, d); =6Q4ayl, d);
6.62 ( | H dd); 6.37( I H s); 4.18( 1 H, t) 3.70(2H) t); 3.54-3.4 H,
m; 3. 16(2HW‘a?9/292610(3H) s); | .71-1.62(6H) nm): 1.6(6H d). SPEKSEMBI0RISEA
5-Aziridin-1-yl-2-chloro-N-{tri cycl 0[3.3.1.13 "] dec-1-yl net hyl ) -benzam de
2- Chl or0-5-(2-chl oroethyl)am no-N-(tri é@cl 0[3.3.1.13"i]dec-1-yl net hyl)-benz
am de (0.15g), cesiumcarbonate (0.1920 and acetonitrile (3nml) were

conbi ned and heated in a to seal ed tube at 100C for 24 hours. The cool ed
reaction i ed
B e S S
concent r Fheeesidudevasipacified ty pilies ger chromhmgeaphid celprifgwith dvayluid:f i ed by
NPHPLC el uting with 0-570 ethanol in dichloronmethane to give the title
compound Fmtxaannt%mgsmeopre@mmgq combinge pngd avppesiter undeszedussd Eravmiré APCI

+tve) 345347 + 1 6( 1L H t); 7.30( 1 H d); 7.02( 1
H dd); &g 1tlt °°H§P°“%‘5\I©Sla§"§ﬁg?31‘§ &)z?(%é(m, s): 1.94(3H, s);:
I.70-}.57(6H m; 1.51(6H) s). ~o WD 99/ 29661 59 Example 6~
?-1Ylethyl-3,5-dinitro-N-(tricyclo[3.3.1.13 "]dec-1-yl net hyl)-benzam de
ON.O NMelu'mg\poiﬁt I®WA30°C ~ MAY 2002 PCT/ SE98/ 02188 ' I ~ionyl chloride (30
m) was added to 5-di nltrp o-toluic acid (6.0 g) and the reaction s

heat ed aMSréﬂ’@u&*"teéﬁb% 1ﬁf"b‘re for 18 hours. The excess thionyl chi or| de was

d b t d
i sso vedr i ARSI B s B S SIRIEP AR 5y B Va0 SR HE 15°
sol uti on7ah (lHaélﬁn’Mt(@Heﬁ?th’(b ar,ne 3@ 8%, 9), 2193 (dHch), aror@hane (20 nl) and

t net hyl am ne at OC. After 10 mnutes the reaction m xture was
concent ratééc{aHndi)erl 6r_éaIHcé)dlprle£é§ud)9 and the residue purified by silica gel
~0 chromat ography eluting with dichloronmethane : ethyl acetate (9:1) to
give a solid which was further purified by silica gel colum chromatography
el uting éH‘ (il‘% PI oronet hane to give a solid (6.34 g). Pan of this materi al
was treaté \ﬂ charcoal in boiling ethyl acetate, filtered and

concentrat@@iowsrtﬁmuev-@@ic@bﬂb@plsuméurdeu1e§1me ﬂFubeﬂzddamepr oduct with ether
gave the title conpound as a col ourl ess sQlid. Melting point: 171-172 C

MS (APCI +ve) 374 (MrH)+ 1 H NVR (CDC13f 818.71 ( 1 H, d)) 8.39 ( 1 H d))
5.9-5.8 (1 H n), 3.21 (2H, d), 2.6F3578), 2.04 (3H s)) 1.8-1.7 (3H,

m, 1.7-1.6 (3H m, 1.6-1.55 (6H My ¢

ts A solution of 2-chloro-3-fluorobenzoic acid (0.098g) and carbonyldiimidazole
(0.091 g), in N,N-dimethylformamide (3.0 ml) was stirred for 2.5 hours at room
temperature. 1-Adamantanemethylamine (0.1 ml) was then added and stirring continued
overnight . The reaction mixture was partitioned between ethyl acetate and 2N
hydrochloric acid and the organic layer was separated, washed with 10% aqueous sodium
20 hydroxide, water and brine and then dried over sodium sulphate (Na;SOy4). The organic
layer was subsequently concentrated under reduced pressure to yield the title compound as

a white solid (0.138 g).

Melting point: 149-151 °C
s MS (APCI +ve) 322/324 (M+H)"



~0 WO 99129661 60 Exanple 66 ~ 6 MAY 200

3, ~-D am nQ; <25 yl-N-(tricyclo[3.3.1.13" ")dec-1-yl nethyl) - ] NHz H
N~NHZ O " %8%%‘;}, ~ PCTI SE981 02188 A sol ution of PERSERfus
2-methyl -3,5-dinitro-N-(tricycl o[ 3. 3. 1413 '] dec-1-yl net hyl ) - benZam de
(Exanple 65) (2.66 g) in ethyl acetate (200 ml) was hydrogenated over

pal | adi um on carbon ( 10% 0.5 g) for 72 hours. The reaction m xture was
then filtered through celite and the residue washed with ethyl acetate. The

filtrat e HINMRERMISA86)eF-42 CaED). Vel ahd0cddcent .20 €@ 24 dEr mp o EH phessur e
to give a solid (0.8 g).  Thi S purified by columm chromatography over
silica él-%@ﬁbswgtéﬁ (é%cﬁqi)oﬂéﬁé\f%\ﬁaﬁ’é ethanol (9:1 ). The product was ~o
further purified by treatnment with charcoal in boiling ethanol followed by
filtration and concentration to renove coloured inpunties to give the title
corrpound,g‘,@%,ﬁeagar colourless solid (0.58 g). Melting point: 220 C (dec.)
is M5 ( APCI" +ve) 3 14 (I~f+H)+ 1 H NVR (DVMSO-d6) 8 7.78 ( 1 H t), 5.93 (
1 H, sd) 2-Br@Bo-5-fluddp-N-{tricyalogd.3(14H dsey]-yn@byDddnzainidd . 93 (3H, s), 1.86

(3H, s), 1.7-1.6 (3H m, 1.6-1.5 (3Bt | .48 (6H, d). 6 MAY 2~ WO

99/ 29661 61 Exanple 67 PCT/S E98/02188

3, 5- Di met hoxy-2-met hyl - N-(tricycl o[ 9583 1 "]dec-1-yl nethyl)-benzam de H O
O ~ 1 a) 3,5-Dinethoxy-2-nethyl benzohg; acid Solid nethyl

3, 5-di net hoxy- 2- et hyl benzoate (5.88 g) J.C.S. Perkin I, 1973, ?853.) was

di ssol ved m net hanol (80 m). A's
80 m) was added and the solution

t,on of aqueous sodi um hydr oxi de (10FO0)
@ red at roomtenperature for | hour.
The reaction was then concentratesdunder reduced pressure to approxi mately
hal f of the original volune befor “h\ g aqueous hydrochloric acid (200
m). The white precipitate that forned was io extracted with ethyl acetate
(2 x 250 mpren INE: £OMNIBUnEMetRRIT PARKSISE | BSrPY.8harA Sy 1IRGREeST um
sul phat e, flfqi ered and concentrated under reduced pressure to give the
sub-ti t I(8.1cannad ddrasod-fudrobdzessacsd (0. R §). td ki) the title compound as a white

solid (0.140 g).

Melting point: 143-144 °C

MS (APCI +ve) 322/324 (M+H)"

'H NMR (DMSO-dg)  8.40 (1H, 1), 7.56 - 7.52 (1H, dd), 7.34 -7.27 (2H, m), 2.93 (2H, d),
1.94 (3H, s), 1.63 (6H, dd), 1.52 (6H, m)

Example 43
2-Chloro-5-fluoro-N-(tricyclo[3.3.1.1>"]dec-1-ylmethyl)-benzamide
Cl

NH

Prepared according to the method of Example 41 from 1-adamantanemethylamine
20 (0.1 ml) and 2-chloro-5-fluorobenzoic acid (0.098 g) to give the title compound as a white

solid (0.165 g).



1H NWVR (CDC13) 8 7.10 (1H, d), 6.64 (1H, d), 3.84 (6H s), 2.4? M). ~S
b) 3,5-D nethoxy-2-nethyl-N-(tricyclo[3.3.1.13"")dec-x-yl metﬁcyr - m de
A m xture 8%0?:9,’%-6% met hoxy- 2- met hyl benzoi ¢ acid (0.15 g, parPt E9%/Ae)88
thionyl chloride (2 m) was heated at 4xflux for 2 mnutes and then cool ed
to roomtenperature. The excess thionyl chloride was renoved by
concentration under reduced pressure and the residue zo dissolved in

di chl oronethane ( 1 m). This solution was added to a solution of 1

adamant anenet hyl am ne (0.188 g) in dichloronethane (5 m) and

triethylap.ne n f’;\?n,d, the resulting reaction mxture stirred
overni ghb?gﬁl?ﬁéognéalgzéi on V\CB.S partitioned between dichl oronethane ( 100 m}

and aquenssAbydr-oeigeriay gqh.g{)‘( 1 M 50 m). The organi c phase was washed
with a saturated aqueous sol ution of sodi um hydrogen carbonate (50 m),
dried zsHoNMR dniisd)-delsd Bad 06 U .St gt @H, dd), 1128r-2A042H, myreh2thitded
under reduced pressure to VWO 99/ 29661 62 - 6 MAC 2~2 PCT/ S E98/ 02188 gi ve
a cobourl¥sEHse8).ilP4@H. ddb 13 (6Thidy was purified by HPLC over a Dynamax
columm eluting with iso-hexane : ethyl acetate (4:1 ) to give the title
compound as a colourless solid 0.110g . s Melting point: 173-175 C M5 (APCI
+tve) 344 441H NVR (DVMSO-d6) 8 8.06 {1H, t), 6.57 {1H) d), 6.41 (1H,
d, 3.78 (3H, s), 3.75 (3H, s), 2.91 (2H, d7), 2.05 (3H, s), .94 (3H, s)

1. 75- 1. 2-26HDimydrotypligenybthjo)ey-(trticy do(3idpl.2* Glec3] -yinmbthgl) i Bopyridivte( t r i cycl o f
3.3.1. 13 ~'E dec-,é—yl met hyl ) - benzam de o' HI/ O A m xture of

3, 5- di n¥Rk $oic acid (0.526 g) and thionyl chloride (5 M) was heated
at reflux for 2 mnutes and then co to roomtenperature. The excess
thionyl ~ s chloride was renoved Y,NGO epf rati on under reduced pressure

and the residue dissolved in dichlforofretifane (5 m ). This solution was
added to a solution of ladamant apexnetdylHiki ne (0.336 g) in dichloronethane
(10 M) and triethylamne(2 m) @l and the resulting reaction m xture
stirred for 4 days. The reaction~yes dil wi t h di chl oronet hane ( 100
m), washed with aqueous hydrochl gpic aci M 50 m) and then ~o washed
wth a saturated aqueous sol ution of sodi drogen carbonate (50 m ). The
orgalfi c phase was dried over anhydrous magnesi um sul phate) filtered and
concent r at efh aissigfiod fAHE BindhEB5tEBpoutidefré R Fixdinplevers 104 id diRlodmenhae™
chromat ography over silica eluting with dichloronethane : ethyl acetate (
19:1 ) t(gO@B\ﬂe-‘t%@wwaéd%w@urﬁa wenide (pPolel M sobitiog in dickdoogthans WO

99/ 296611'h%3reaction mixture was stirred for 24 hours, warming to ambient temperature. Methanol

(5ml) was added and the solvent was removed under reduced pressure and the residue
15 purified by silica gel chromatography eluting with dichloromethane, ethyl acetate, acetic
acid (4:1:0.1). The fractions containing product were combined and the solvent removed

under reduced pressure to give the title compound as a white solid (0.40g).

Melting point: 108-110 °C
0 MS (APCI +ve) 411 (M+H)”
"H NMR (DMSO-dg) 5 8.95 (1H, 5), 8.83 (1H, s), 8.44 (1H, t), 8.32 (1 H, d),
7.75 (1H, dd), 7.20 (1H, dd), 6.75 (3H, m), 2.94 (2H, d), 1.94 (3H, s), 1.66 (3H, d),
1.62 (3H, d), 1.51 (6H, d)



Melting point: 130-133 C M5 (APClI +ve) 330 (M+tH)+ - 6 MAY 2~2

PCT/ SE98/ 02%?8§ 1H NVR (DVMBO-d6) S 8.24 ( 1 H t), 7.0 (2H, dgﬁ(y@oggz 1H,
t), 3.78 (WY1 97 (2H d), 1.91 (3H, s)) 1.7-1.5 (6H, nySYIE2Q4%8H, o)
5 Exanpl e 69 43 -

5- (N- (Z- Hydr oxy- 2- phenyl et hyl ) - Z- anni noet hyl ) am no- Z-chl oro- N(tri cycl oj 3. 3.
1.13 '] dec-1-yinethyl)-benzamde C~ HOH O\ I NON NH H ~0

2- Chl oro-5-(2-chloroethyl)am no-N-(tricyclo[3.3.1.13" '] dec-1-yl nmet hyl)-benz
anvde f Exaniptagpl e 63 (0.1 g), 2-anuno-1-phenyl ethanol (0.539g) and
triethylamne (O Snl) \yere dissolved in tetrahédro_furan (3nl) and heated at
80C f or 6(Triencho(3.8.1al s dgcddykmgshy D pménelearbonyHppridyli2 dhicasetioanidnt r at ed
suspended i n aqueous sodi um

was extracted into ethyl acetate is
Ofiltered and concentrated under
eluting with 0 to 25% et hanol in
Ynite solid (0.044g). Melting
{+H) + | H NVR (CDC13) b 7.34(4H,
1 H d); 7.56( 1 H dd); 6.39(
3.14(4H, m; 2.93-2.83(3H m;
m; 1.57(6H m. 8 MAY 2~1

under reduced pressure, the residu
hydr ogen carbonate (30ml), the product|
(3 x 30nL)) dried over magnesium shf
reduced pressure. Purification by NPgP
di chl oronet hane gave title conpoundg as a
point: 63-64 C ~0o M5 (APCI +ve) 4821484
d); 7.30-7.25( 1 H m; 7.13( 148 &¥;s.
1H t); 4.73( 1 H dd); 4.30( 1 H s); L
2.80-2.75{ 1 H m; 2.0(3H, s); |.76-1. 62
WD 991 29661 64 PCT/ SE98/ 02188 Exanple 70

2- Ch( or 0- ~-To2a {ohatppmrafdharsulplydieerdm [Exampdd30NQ {lg) ircaceiamfitdile(3ml) 8/as hdided- | - yI ne
AL I @gp%@g%&geggl Rt el (.00 PTED Hat o SRttt 0l Sidrea®

2- chi or Q- | )4844,,AOF trieycl ey -z hyl ) - benza
rrude (gm?hé%%%%g?% |n’éq{8ulpsobn%)€ctgrozog¥ﬁ§/ g%ngtée%p%.r n%f?a%gr%%e %ldé?%ghydr of uran
(3ml) . Rwapdrheaun@st rleduced Iptessurg e IThe hesidms gy dipdoyver it tetiagoli2intl) &% wedidanol
and 1 %triethylam ne in dichloromethane gave

2- chl or ovi%h 2¥L ogivpehydpride- Fh stasiipamingye Way stirrasyaslagftders tempganeier- 1- yl ne
L1 el ot BHEh st tede Tt D AFT Ot 6 BOeReeg TR OB 1l e
compUNd.,@5crd wefd 4 @943,) GHd Q045 bkated under reduced pressure. The product was

purified by silica gel chromatography eluting with 0-3% methanol in dichloromethane.

Fractions containing product were combined and evaporated under reduced pressure to

give the title compound as a white solid (0.008g).

ts  Melting point: 147-150 °C
MS (APCI +ve) 361 (M+H)"
'H NMR (DMSO-dg) 5 8.53(1H, t), 8.45 (1H, dd), 7.89 (2 H, bs), 7.20 (1H, dd),
3.80 (2H, s), 2.94 (2H, d), 1.94 (3H, s), 1.66 (3H, d), 1.62 (3H. d), 1.51 (6H, d)



Melting point: 142-143 C (Deconposed) MS (A. PCl +ve) 430/ 432’@!%‘94)2@235 free
base ~ s DMS Od6) b 818 ( 1 H t); 7.17 ( 1 H d), 1 H,
dd): 6. 62(1W?9I-J,¥E%3§; 3.48-3.45(4H, nm): 3.16(2H, s):; 2.90(4H, )’%T’;QEJE."’EE)"(%H)

s); 1.95(3H, s); 1.80(3H, s); - | .754.55(6H m),; 1.52{6H, s). W

99/ 29661 65 Exanple 71 8 MAY Z002 PCT/ S E98/ 02188

~-(N-(2- Hydr oxyet hyl ) - 2- am noet hyl ) am no-2-chl oro-N-(tricyclo[3.3.1.13 '] de
c-1 ylnmethyl)-benzam de, di hydrochloride H OH s Prepared according to the
met hod Eleaapleldéd m Exanpl e 69 from

2-chl or 0-5-{ 2chl or oet hyl ) anmo- : ' V- i;,ri cyclo(3.3.1.13"']dec-1-yl nethyl)-benz
ani de ((@:Qhlgyo-6umethybt 33441 7 1dec-bylmethyDnbpyridine trrboxgmide
tetrahydrofuran (3ml). Purificatig y flash col um chronmat ography el uting
w th 10% net hanol and 1 % triethyllamjjne in dichl oronet hane gave

2-chl or o- ~- (2- (pt peri di n-1-yl ) et h{ -N-(tricyclo[3.3.1.13" "] dec-1-yl ne
thyl) ~o benzam de as a gl ass. Convgrgnhon to the hydrochl oride salt upon
treatment with excess ethereal hydrochloyic acid (2M gave the title
conpound as a creamsolid (0.056g). Ml g point: 143 C (Deconposed) M5
(A.PClI +ve) 406/408 (M- (hydrochloric )+H)+ i s 1 HNW/(DV Od6) 8
8.94( 1 H s); 819( 1 H t); 7.17( 1 R 4d); 6.67 ( 1 H dd); 6.11 ( 1 H,
d); 3.68(2H, t); 3.43-3.37(2H, m; 3.083768(4H, m; 2.90(2H, d); 1.94(3H)
s); 1.69-1.61(6H, m, 1.52(6H, d). Exanple 72 ~0

2- Chl or o- Neré¢parfd a¢coydingf3the methad of Brample \IH ferny +adainentazamatey |@nGle ~|

VO 501 30608) 8% 4TRSSt SEIBROs SEORY SERIDINED CENGE: B9 and
2- chl orcgm%gggs ch)oL i gy &5)29{2)% m) to give the title

Melting pownt: 192-193 °C
MS (APCI +ve) 320/322 (M+H)"

o 'HNMR (DMSO-dg) § 8.39 (1H, t), 7.75 (1H, d), 7.31 (1H, d), 2.96 (2H, d), 2.45 (3H, 5),
1.95 (3H, s), 1.67 (3H, d), 1.61 (3H, d), 1.53 (6H, d)

Example 47
3-[[(Tricyclo[3.3.1.13’7]dec-1-ylmethyl)amino]carbonyl]pyridyl-z-(4-phenylthio)

15 oxyacetic acid

N o
S HN

0

o
O

To a solution of the methoxy compound from Example 40 (0.56 g) in dichloromethane
(10ml) at -78 °C, was added boron tribromide (1.5ml of a IM solution in
dichloromethane). The reaction mixture was stirred for 24 hours, warming to ambient
20 temperature. Methanol (5ml) was added , the reaction mixture poured onto saturated

sodium chloride solution and extracted into ethyl acetate. The organic layer was dried over



conpound as a white solid (0.074 g). Melting point: 125-127 C.SBNBY{M:I
+ve) 318/3 + 1 HNW (DMSO-d6) 8 8.31 ( 1 H t)) 7.49; 4 n,
3.22 (2H, é&g%g% (3H, s), |.70-1.60 (6H m, 1.51 (6H, d)%c%/%s/{%?e n.
Exanple 73 ~o 5 ’
=, 3-Dichloro-N-(2-[tricyclo[3.3.1. 13"ﬁdec-l-yl]ethyl)-benzam de O "H~ C
Cl Prepared azcording to the nethod of Exanple 1 from

1- adamant aneet hyl am ne hydrochloride (0. 102 g) and 2, 3-di chl orobenzoyl

chl onde MBs®P2ndthe s6lventweast damovet hadeasiaidd greasura tovkavea sokte olidwd® g) . |5
Mel ting point: 158-159 C M5 (APCI +ve% 3521354 (MtH)+ | H NMR (DVM5s O-d6) b

8. 42 ( 1wad disspived imgimgethylfgrmaanifte ¢10m)),(treprad)with) ethylbgamgacgtats, (Oglanl) agd 22 ( 2H,

n) 1.93 (3H) s),. 1.64 1.51 (6H, d), 1.31 (2H, m. ~

99/ 2966fogaft%%‘%%?"é‘a‘fiogogggmr%@}y&f%ﬁ%?‘ﬁﬁs‘é aitbiehf tempatature for 24

5- Ami no-2-.6ch - L ; T e ot ,de 0 _
N B o g ] MR AR

1- adgamartrnegitdiy pkdast nas Suttyatrvoashed witiesauatddSodiym @hldride solution, dried over

5-am no- 2-chl orobenzoic acid (0.132 g) and purified by supercritical fluid
chr onat dgedPhgndthasplygntiasremoved ynderHadised peesgirg éo leake & white selidpdand as a

(N + PRI e CipnbisddBiesiBe Ry redld WiR gl iy agicedShusblisnn™

i- gg E gﬁndﬁgirrc§ atlaint &6t teﬂberaﬁxr@@or(ﬁfho&i’acidif@% witP IM l@'&romlonclacﬁg ah®H d),

filtered to give a white solid which was purified by silica gel chromatography eluting with
10 25% methanol tn dichloromethane. Fractions containing product were combtned and the
solvent removed under reduced pressure to leave the title compound as a white solid

(0.045¢g).

Melung pomnt: 185-186 °C
s MS (APCI +ve) 453 (M+H)"
1H NMR (DMSO-dg) 6 8.47(1H, 1), 8.25 (1H, dd), 7.75 (1H, dd), 7.35 (2H, d),
7.18 (1h, m), 6.80 (2H, d), 4.15 (2H, s), 3.0 (2H, d), 2.0 (3H, s), 1.67 (3H. d), 1.61 (3H, d),
1.53 (6H, d)

20 Example 48
2-(4-(3-N,N-dimethylamino)propyloxyphenylthio)-N-(tricyclo[3.3.1.1*"}dec-1-
ylmethyl)-3-pyridine carboxamide, dihydrochloride

Q

N 0
S HN

et
[’\j/\/\o

To a solution of the methoxy compound from Example 40 (0.56g) in dichloromethane
25 (10ml) at -78 °C, was added boron tribromide (1.5m! of a 1M solution in

dichloromethane). The reaction mixture was stirred for 24 hours, warming to ambient



Exanple 75 ~s - 6 MAY 2002

2, 5- Di met hyly; tricyclo[3.3.1.13 "]dec-1-yl]ethyl)-benza
Pr epar ed accéJr\bl ﬁ%ﬁ(lto t he net hod of Exanple 14 from 1- adamn%ﬂgg&yllggm

hydrochl ori de {0.131 g) and 2, 5-di net4yl benzoic acid (0.099 g) to give the
title conpound as a white solid (0.163 g). zo Melting point: 153 C M5 ( APCI
+ve) 312 (M+H) + V\D 99/ 29661 68 - 6 MAY 2002 PCT/ SE98l1 02188 1H NWR

( DVBO- d6) 88.07(I g) 7.10 (3H) m, 3.21 (2H, M, 2.26 (3H, s), 2.25
(3H, s) tempeggueaiylethanol §3r8h Was@adde , the repstipmpmixiyye popreshoptgsptugared | | 25 ( 2H,
m . Exanpl.e 76.s.

) oh or SPRETEPIGHdS SBIopPT A% PSS HEoisshyhagstace, The pueqys [BRIISREAON | o
a ClPp Qﬂ\d%%ﬁ&rn%dég uhaextda@udmtﬁaézem@fto@aaeﬁlvﬂué §d1RM Bp6AlAT this
tricyclof 3, '] decane- 1- net hanam ne, hydrochl oride (O. 06I g) and

2-chl or adii&h@bm )@hzlsohssdb/e@@n dxmhﬁfgmtamgtt (fenlh heeateidtwich poapumdahenae whi t e

lid (0,093 t: 153 C C 338/340/342 MrH) + 1
FONVR. (BB mapa . B cimecpyin pRiorSpyons 3ins trqcplandey§ Shseaanmed K 217

(2H, s) ) (

2- Cnl or 8° i iﬁe%‘ﬁﬁ af‘%é%rz%ﬁyt?‘]“ig )th‘ ?“y‘l“f" ‘21‘45‘65‘3-51“3noaé‘stcﬁlld ;Qrﬁdﬁ%&@ rr|‘o[ 3.3.
1. 13" " ] deoride ¥bIUBSM¥J exbaBRaWitheethy il acktald. /TH‘JQHOQu@phdﬂe wafuihdr W‘z@hé’a

2- Chl oro-3-(2-chloroethyl)am no-N-{tricyclo[3.3.1.13" '] dec-1-yl methyl)-benz
am de qubeaaedataémmmglowdeﬁh@tlnmdmd a¥es MgSbadardr ®leinpl of B@rdgeom 3-

m no- 2-chl
am no- cglon?ie n dxethylether (4ml of 2.0M) added. The solvent was removed under reduced

10 pressure to leave a gum which was recrystallised from acetonutrile to give the title

compound as a white solid (0.018g).

Melting point: 177-178 °C
MS (APCI +ve) 480 (M+H)"
s '"H NMR (DMSO-dg) 8 10.43 (1H, bs), 8.46 (1H, t), 8.30 (1H, dd), 7.78 (1H, dd),
7.4 (2H, d), 7.2 (1H, dd), 7.0 (2H, d), 4.09 (2H, 1), 3.20 (2H, m), 3.0 (2H, d), 2.8 (6H. 2s),
2.2 (24, m), 1.95 (3H, ), 1.6 (12H. m).

Example 49
20 (Z-Methylthio-6-methyl)-N-(tricyclo[3.3.1.13‘7]dec-1-ylmethyl)-B-pyridine

carboxamide

N 0
S HN

To a solution of the chloro-pyridine from Example 46 (0.10g) in acetonitrile (3ml) was
added sodium methanethiolate (0.1g). The reaction mixture was stirred and heated at 80

15 °C in a sealed tube for 24 hours. The reaction mixture was cooled, diluted with ethyl



(tricyclo[3.3.13""]dec-1-yl)nethyl benzam de from Exanple 54 (0.7~ y 5%2
WO 99/ 29661w9r9d81 MAY 2002 PCT/ SE98/ 02188 chl or oacet al dehydgcwgl_:g\ggﬁgs
(0.353 nm), sodium cyanoborohydride (0.159 g), 50% hydrochloric acid in

met hanol (0.385 m) and nmethanol ( 1047W)) giving the subtitled conpound as
a white solid (0.777 g) after purification by hash col um chromat ogr aphy
eluting with 3:1 iso-hexane : ethylacetate. S Melting point: Deconposed

| 79-180C M5 (APCI +ve) 3811383 (MrH)+ 1 H NWVR (CDC13) 8 7.18( 1 H, t);

6. 89( 1 3qctag waslgdppith satpqatedspdium gdpride wlu&w) andAdrdgiover N[g3Qs, The

?r) .75 8 Zs%\g:(\t mg} é\japO@tqod?lﬂqs ge)ljz.lc%% bressu:rLeS gn he resm%ue tnguzralftled l3v512h dlgthgll ethe62( >R

2- Chi or Qethyl)amnoN
(tri cyc?[o[ féLgullé lcgl}ngec 1- yﬁApayé %& c%w%)aehnd’zzg)adﬂéé ‘Ami noet hyl chl oride from step
a) (Cl~g), h| stam ne (0.437Q)) trlethyl am ne (0.5nl) ~s and

tetrahydrofuran were conbined and heated in a sealed tube for 60 hours at
80C. sTheMsbimgagintinkfd-dn¥ved under reduced pressure, aqueous sodium

hydr oge (g%@tﬁeb%ﬂnw 8 added to the residue which was extracted with
et hyl ace t e conbi ned organic extracts were dried over

anhydr ouly] RAgREDMSD-3Y) PBaLG 1ENG, T.eneemt dayod (vadey 21aquned) B s The
crude product $/as purisljfl ed gy rgversg ph a)ge HIgLC ?utl gg WI2[h Szalo@’g%%)to 15%

of 0. 1% 240EHS),tIr97F (3dhrspadcEs (3¢, dy,i 1d60 (BHEehhasd6H ad)gi ve the titl e conpound
as a white foam (0.07g). Melting point: 86-87C M5 (A PCl +ve) 456/ 458
(M+|—|)+a1HNI\/R(CDC13) 8 7.61 ( 1 H s); 7.17( 1 H t) ; 6.79-6.72(2H

; E%ﬂ ll,gs 6.02( 1 H t); 4.76( 1 H t); 3.45-3.30(2H, m ;
3 17(‘?H 85 2. 85(4H m; 2.7(2H, t); 2.02(3H, s); 1.80-1.60(6H m.

1. 58(6H, 2. dTo[FER1. 1§EEEJ [
2, 5-Di et ﬁXTrlﬁ?’ %[G?F]I oro-tri cycgmp) ]ch é(la]?:m%gﬂ ﬂo yl !.%e%g%m de N O

" Cl To a suspension of 2,5-dinet aC| d (0. 073 g) in
di chl oronet hane (5 m) was o

NH

a) 2-[[(Tricyclo[3.3.1.1*"]dec-1-ylmethyl)amino]carbonyl]phenyl-1-oxybutyric acid,
methyl ester

15 A suspension of 2-hydroxy-N—(tricyclo[3.3.1.13'7]dec-1-ylmethyl)-benzamide, from
Example 24 step a) (0.061 g), and caesium carbonate (0.069 g) in acetonitrile (3 ml) was
heated at 40 °C until homogeneous. Methyl 4-bromobutyrate (0.032 ml) was added and the
resulting mixture was heated at reflux temperature for 0.5 hours. The reaction mixture was
cooled to room temperature, poured into water and extracted with ethyl acetate (x 3). The

20 combined organic extracts were washed with water and saturated aqueous sodium chloride
solution and dried over sodium sulphate (Na;SOy4) followed by concentration under

reduced pressure to give the sub-title compound as a colourless oil.

MS (APCI +ve) 386 (M+H)"



s added oxalyl chloride (0.5 mM) and resulting reaction m xture ﬁe%ﬁYemo '
refl ux tenyersartsse for 1 hr. Reaction m xture concentrated RCTISEARC8B
pressure and residue dissolved in dichl,oronethane (5 nm). To this.solution
was added 3-chloro-tricyclo[3.3.1.13 'Tdecane- 1net hanam ne, hydrochl ori de
(0.113 g) and triethylam ne (0.30 m) and reaction m xture stirred at room
tenperature for 3 hrs before being diluted wth diethyl ether and washed ~o
wi th di lpyt o.fydiQed[9.311c1°85d&’ - f-9lrh&n9BakinSlesinany N RERAANGAHeNAL §cido! ution
and then bnne. The organi ¢ phase was_subsequently "dried over sodi um

sul phat e ( MastSfensi¢n afii{[¢oweyelnf. 2l dd’ dacke rylmethytientinmiessary)phagy 1 14r t her
punfied by HPLC el uti nq with 0-~ %ethanal in dichloronethane to give the
title compoinde aadmeEyleatesdrom seg. 0 6rd gihivmdygraxideenodydiate (027@)Ms ( APCI

(8 oS SR 4 AR D iy
1. 6451 . 4dfibliwaiheidifidd Wigd 2REyACMENC RHERY exithci¥dWigP@emd ledkxame 79

3, 5- Di net hoxy- 2- met hyl - ~y _ _

( 3- chl ofThetettieoaat layes. Bere coBtbinedand washeb with Isytubatery zqviedes @dium Ghloride | CI A
m xture of 3,5-di.nmethoxy-2-nmethyl benzal cid from Exanpl e 67 .15 0)
Dhd ¢ i SRPORAPHHREQEEr Ut SER T HPUe v S e o by 9 s
bef ore i Nq.: . ! e . sure.
The 1 s e o G B R o LB ol R BB U o
of 1- adanmpdiRnemet Bigthamedher 444 isb-Bdxghe (0103digghl or onet hane (5 nml) and
triethylamne ( 1 mM) and the resulting reaction m xture stirred for 2
daysie The reaction was partitioned between dichl oronethane ( 100 m) and
aqueous .~q hydrochlaric.acid (0.5M 50 m ). The organi c phase was washed
with a ?é%ﬂ?%?‘é‘&t‘g&géolﬁg g:lol uti on of sodi um hydrogen carbonate (50 m),
dried ovgg (gphyquugznmmgsﬁ um sul phate, filtered and concentrated under
reduced pressure. The residue was purified by HPLC over a Dynamax col umm
el uti ng "W NMR §0MSEedg)ed 7.981( hif] t) At @4 atkd, P47.24 Y1 o) gi. 1k(1thel)17.02 e1K.ohpound

as a colourless salid (0.090 )Ha is Melti n%; oint: 173-175 C M5 (APCl +ve)
378 (M+i4)13 @Hﬂt)N&/m(@WB@ae‘bﬂg 012-02 (zHpm tﬁ?‘* Bhg).(1.a4 (gH.@d) 6.43 ( 1 H,

d), 3.79 {3 _76. (3. . 3.00.(2H d), 2.16 (2H, s), 2.1-1.95(4H,
n%, 5.og‘-vi(‘sﬁg?&'é‘)%?é%é%ﬁq‘f(z‘ﬁ,‘ﬁ%‘)"?‘;f.‘?Oﬁf.‘%bl%BH, n§ ~0 6\099/8)29661 72 Exgrrple
80

Example 51

2-Chloro-S-hydroxy-N-(tricyclo[3.3.1.13‘7]dec-l-ylmethyl)-benzamide
OH

ZT

20 Prepared according to the method of Example 14 from 2-chloro-3-hydroxybenzoic
acid (0.3g) and 1-adamantanemethylamine (0.3 Iml) to give the title compound as a white

solid (0.15g).

Melung point: 263-264 °C
s MS (APCl+ve) 320 (M+H)™



2- Chl oro-5-iodo-N-(tricyclo[3.3.1.13" "] dec-1-yl met hyl ) - benzam-dgemg}y 2002~ !
O- 6 MAY 29 a% F&gt{ SE98/ 02188 To a solution of am no anm de f EMEE e 55
(200 ng) in /aqueous s tetrahydrofuran 1/3 ( 10 nl} at -5 was ddded
sul phuric acid (0.2 m) followed by sogumnttrtte (0.042 g) in water ( 1
m ). The resulting reaction m xture was stirred for 40 mn before potassium
i odide (0.136 g) was added. The reaction m xture was heated at 90 C for 1
hour , cooI ed to roomtenperature and diluted with water and extracted with
et hyl acHtafﬂ\éR(IDNbS(b-ldgh&P@S(laﬁle)r§lﬁe(rléI SefdatBd)abdc-dri2€2Homer magnesi um
sul phate. The filtered ~o concentrated under reduced pressure
and t he 230/GE Bat SB3H. Huk- ﬂ (}-:I’él' ‘Bvblﬂéﬂir €a 183 1UbHn® with hexanes/ et hyl
acetate to give the title conpound as a white solid (0.23 g). Melting
point: 161.4-161.5 Cis M5 (APCl +ve) 430 (MtH''; ~ H NWR (CDC13) 8 7.99 (
1 H d))gx nﬁh Gl H dd), 7.13 ( 1 H d)) 6. I 8 ( 1 H bs), 3.16(2H d),
2.01 (3H bs), 1.73 (3H) d)) 1.65 ;SH d) 1.57 (6H, bs). Exanple 81 'o
Phar nac @-6hloral3-wited-i¥sitsicBdof3ad. h. lé’ddpodrwmtshlyibrbanzmnizoyl benzoyl adenosine
tri phosphate (bbATP) are known to be agopists of the P2X7 receptor,
effecting the formation of pores imthe sma nmenbr ane (Dr-rug Devel opnent
Research ( 1996)) 3_ 7(3)) p.126)_ N At |, when the receptor is
activated using bbATP in the preslence of ¢t hpgdi um brom de (a fl uorescent
DNA ~s probe), an increase int fl1 UGresCence of Intracellular DNA-bound

ethidiumbromde is ' s MAY 9/ 29661 73 PCT/ SE98/ 02188 observed. The
increase in fluorescence can b as a neasure of P2X7 receptor
activation and therefore to qua the effect of a conpound on the P2X~

receptor. In this manner, each of the title conpounds of Exanples 1 to 80
were teste f t est
was perfor ?ﬁe%ﬁﬁecﬁg%@g\g{fﬁﬁhhg?ﬁ éstt\{(t)c%)%{ft%Emedlgl %lgr?fé%mtl?ag‘a:gﬁ%g{aré%ﬂﬁ}{ %m\t}\e | s bei ng
filled wiiohg)2ha 2pchiloref3-hesbenmliciadid (1.2DgPI0 gidigie 20@ cotipoliindasaigRNs| on of
THP-1 cells (2.5 x 106 cells/m) containing 10 4M et hi di um bromn de, 25 p.|
of a hi ghlig6t-2€si um buffer solution containing 10' M bbATP, and ?5 ~.1 of
the hi gh potassium buffer solution containing 3 x 10 SMtest corrpound The
pl at&® was covered with a pl astics sheet and incubated at 37 C for one hour.
The pl atmel\f\@}g biyengsed ~o m a Perkin-El mer fluorescent plate reader,
excitation 5 8 em ssion Q5 nm slit widths: Ex 15 nm Em 20 nm For

t he pur pﬁééé.PEﬂwo)rﬁ%ﬁ%b(M%ATP (a P2X recept or agonist) and pyri doxal

a< contr ot @Méxﬁﬁmﬁ B8 ot A ke, AR A P BRI TE dak dat oo T or

each te ?I b §nf| gure being t he negative | ogarithm of the
concentratiron o Qt ound ~s necessary to reduce the bbATP agoni st
actiywity by 50% Each of t he conpounds of zanpies 1 to 80 denonstrated
ant agoni st activity, having a plCSp figure > 4.50. 8 MAY 200z

Example 53
2-Chloro-5-nitro-N -(tricyclo[3.3.1.13'7]dec~1-ylmethyl)-benzamide
O:N*O
H
N
o

Prepared according to the method of Example 14 from 1-adamantanemethylamine

10 (1.0g) and 2-chloro-5-nitrobenzoic acid (1.22g) to give the title compound as a yellow solid

(1.7 g).



WD 99129661 74 CI, AINIS 1. A conpound of general formula O (CH )= 8NaRyu2A
B PCT/ SE98AMAR 336k ) ~ » _ .. S Wherein x represents 1 or 2;pAd@RLERENtS a
group CH or an oxygen atom B represents a hydrogen or hal ogen atom R
represents a phenyl, pyridyl, indolyl 30indazolyl, pyrimdinyl or thiophenyl
group, each of whi ch may be opti onaIIy substi t ut ed by one or nore
substituents i ndependent |y selected froma hal ogen atom or an am no, cyano)
car boxleL?lth dro tro, C 1-C6-alkyl, ~o halo-C 1-C6-al kyl, -N(R 1
)-C(=0 gl\]ﬁéR -NRSR6 C3- Cg- cycloal kyl, 3- to 8-nmenbered

het er ocygd yApcmv&;gﬂgmqukm oxy, O -GC6-al kyl carbonyl,

Cl1- C6- al koxycar bonE/ - C6- al kyl sul phinyl or d -C6-al kyI sul phonyl group,

or a C 1H%M£@93)@ﬁ-i%(léi Idi/lge;’r{ﬂi) ddmffeﬁéw,,d)b@ﬁﬁwnbst 32 Habkyl thio or
phenyl thi o _group optionally substituted by one or nore substituents

i ndepena@r{P%y b3el - BétEd Tt om a ~s hal ogen atomor an am no, cyano, carboxyl,
hydr%xy vitro, 1-pyrroiidinyl) 1-piperidinyl, d-C6-alkyl, Cl-C6-alkoxy,
(di) C6- al kyl am no, hal o-C - C6-al kyl, C -C6- al koxycar bonyl or one of the
foll ow mgagipdepsd: -O (CHZ)y-COZH, y is 1 to 6, RT -O(CHZ)y- M\ a R

, Yi s2t 06, NH~R~0 . z0 R~ represents a hydrogen atomor a d -C6-al kyl or
C3- Og- c@eAmaide%chgrr@uﬁ (trivyclogpBdskildece - Pinetylrbkyzamide C3- Cg- cycl oal ky
group; =8MAY2~ WO 99/ 79661 75 PCT/ SEQ83Q2188 R3 and R4 each i ndependently
represent a hydrogen atomor a C HC6- | or C3-Cg-cycloal kyl group; RS
represents a hydrogen atom or a Neg Ne(% C3- Cg-cycl oal kyl group; R6
represents a C3-Cg-cycl oal kyl ghd,saddi tionally, a Cl-C6-alkyl group
when RS is 5 not a hydrogen ato ~ represents a hydrogen atomor a

Cl- C6- al kyl or C3-Cg-cycl oal kyl

A solution of the nitro compound from Example 52 (0.50 g) and ammonium chloride
10 (0.5g) were dissolved in 50% aqueous ethanol. Iron powder (0.5g) was added and the
muxture stirred at reflux temperature for 3 hr before being cooled and solids removed by
filtration. The filtrate was treated with 10% sodium hydroxide solution and the product
extracted into ethyl acetate. The organic solution was washed with brine, dried over
sodium sulphate (Na3SO4) and concentrated to give a residue which was purified by silica

15 gel chromatography to give the title compound as a white powder (0.45g).

Melting point: 154 °C

MS (APCI +ve) 319/21 (M+H)"

'"H NMR (CDCI3) 7.12 (1H, 1), 6.91 (1H, dd), 6.79 (1H, dd), 5.92 (1H, bs), 4.19 (2H, bs),
0 3.15(2H, d), 2.0 3H, s), 1.8 (12H, m)



R8 represents a Cl-C6-al kyl or C3-Cg-cycl oal kyl group; Rg-réeMAYSHIE S a
hydrogen atfleehedd; Nydroxyl group; and Rl~ represents a hydr ggeRpsl@mLr a
phenyl orim azo? f group; io with the provisos that R does not represent
an unsubstituted pyndvl group when A rHpresents a group CH and B
represents a hydrogen atom and that when R represents a substituted
phenyl) indonI or indazolyl group, the substituent or substituents present
do not rise_an am do, carboxyl, (di) Cl-C6-al kyl am do or
Cl1- C6- al S Bonyl group in an ort ho position; or a pharnmaceutically
accept a 0, I 37 g@@p? ording to claiml1,
wher ei ntleég'r“Z‘SJr’tés‘g‘:ﬁ 'S%Aé\(g‘l“g’ﬁg/ g3§€§l &a? ¥|yl Iy a{g}rggﬁgg each of which may
be optionally substituted by one or two susztl tuents i ndependently sel ected
froma fluorine) chlorine, bromne or e atom or an am no) hydroxyl)
nitro, aziridinyl, pyrrolidinyl, Cil- , trifluoromethyl) -1VRSR6) Zo
C 1- C~-al kyl sul phi nyl or Cl-C4-alk Ayl group, or a Cl-C4-al koxy,
Cl- Cg. - al kyl am no) benzyl, C-C4-alikyl ghi agor phenylthio group optionally
substituted by one or two substitfleNys independently: selected froma
hal ogen atom or an am no, cyano, hoxyl , hydroxyl, 1-pyrrolidinyl)
| - pi peridinyl, nethyl, methoxy, dyI am no, C~-C4-al koxycarbonyl or one
of the following groups: -O(CHz)y COZH, vy is ~to 3, CH3 -O(CHZ)y N\ CHI
, yis 2 t%?m&ﬁacﬁ&@%%@mettﬁdlofﬁxdﬁﬁﬂbmw tht nitfo Sbtrbdumd fforyAY 2002 76
3. A conpound according to claim1l or claim2, wherein RS represents a
hydr 0gerﬁxatrm¥n5)3’((}a5QE)1w@+VﬂathylltlcgipmmundaSA“(fmnpglum&) #)cording to any one
of clainmse 1 to 3, wherein R6 represents a C 1-C4-al kyl group when RS is not
a hydrogen atom A conpound of fornula (1) as defined in claiml, or a
phar mac a eptable salt or solvate thereof, being: 2,4-Dichloro-N
(tri cyclef\g%l i Ip%%igﬁg ec-1-vyl et hyl ) - benzam de, i0o 3,5-Dichloro-N
(tricyclMBIABCL+18) 31]9dHc(M+ﬁ)net hyI) benzam de 2- Chl oro-N
(tricyclo[3.3.1.13' '] dec-1-yl
B b B CHEbNMRPMS QYo op 3+ S ) 0F (L8 40y b Say . GG 0b, 2 Vet hoxy-N
(t ricyclp | ) - benzam de, 2-Met hyl -
(tri k?ycl"o{@(’zg{ iﬂ’l‘g% %%gé) ]lz @ H'é ) benzam de, is 2- Brom)- N
(tricyclo[3.3.1.13 "]dec-1-yl nethyl)-benzam de, 2-1odo-I1V
{tricyclo[3.3.1.13"]dec-l-ylnethyl)-benzanide) 2-Nitro-N
(tri cyclMa’inﬂeBﬁB ] dec- 1- yI met hyI) benzam de, 2 6- Di rret hoxy- N
(tricyclo[3.3.1.13" ']dec-1-y ) - benzam de, :& | uor onet h ; N
{tncycl &} h@rp-BrQV M é%ethylymt)mﬁlyj IapuRg-AYrtgicy clof- er-dorleethyl
(tricycl ] dec- 1-yl net hyl ) - benzam de,

Boamidiy) -

2-(Trif| 6-fl ouro-N
(tricyclo[3.3.1.13 "]dec-1-ylnethyl)- m de, 2- Am no-6-chloro-N
(tricyclo[3.3.1.13 "] dec-1-ylnmeth - m de, 2-Chloro-4-nitro-N

(tricyclo[3.3.1.13 ']dec-1-yl net iyl ¥ berjzam\de,
2- (2-Cyanophenyl thio)-N-(tricycl[ 3.3. 113" '\_] dec-1-yl net hyl ) - benzam de,

's 2-(4-Methyl phenylthio)-N(t | o[ 3.3.1.18" '] dec-1-yl net hyl)-3-pyridine
car boxani de, AN
2-(Methylthio)-N-(tricyclo[3.3. Y '] dec-1-yl net hyl ) - benzam de,

2-(MBthyl thio)-N (tricyclo(3.3.1.13 ']dec-1-yl net hyl ) - 3- pyndi ne
car boxam deA ndixfnt of the Mmino caypdaldXrdm. Bxah@ié 53 (e gl pytasstinydafbdrarzanm de,

(0.087g) and N-(2-chloroethyl)dimethylamine hydrochloride was stirred and heated at

138 °C for 72hr. The residue was dissolved in water and the product extracted into ethyl

acetate. The organic extract was washed with brine , dried over sodium sulphate' (N2 SQ4)
20  and concentrated to give an oil which was purified by Supercritical Fluid Chromatography

eluting with COy/methanol/0.1% diethylamine to give an oil. Addition of excess ethereal



2, 5- D net hy ipcyclo[3.3.1.13" '] dec-|-yl met hyl)-benzam d
REPLACEfleﬁ*ygﬁék - s MaY 2002 2-(Phenylnethyl) -N st

(tricyclo[3.3.1.13 "]dec-1-yl nethyl)-benzam de, 2-(2-(.V

N- D et hyl am no) et hyl oxy)-N (tncycl o[ 3.3. 1. 13" '] dec- 1-yl net hyl ) - benzam de,
hydr ochl ori de,

2-([(Tricyclo[ 3.3 '] dec-1- ylnethylganlno]carbon | ] phenyl - 1- oxyacetic
acid, 1, 1tmdn@eny;|h51rﬁl9 |sol@§p@gave a solid which was triturated under an

SCI[ E:I( Tr2| ( Véﬁ%&gfod%%jtﬁa&}elm&tqu ¥xv2: a co%ull%?srgooﬂ%lr](&[}ggrw | -1-oxyacetic
(tricyclo[3 3. 1 13" '] dec-1-yl net hyl)-3-pyridi ne carboxam de, N
(tricyclo[3-3.1.13 "] dec-1-yl nethyl)-5- |ndole car boxam de,

2- Ami no- GWehmgmmﬂﬁ}12111rlcycl0[3 3.1.13" "] dec-1-yl ] et hyl)-benzam de, io

2,3-Dichloro-N (tricyclo[3.3.1.13 "] dec-1-yl methyl)-benzam de, '30MAY§%?

2-(2- %bth su%phony &ﬂ ﬁ%@lo[3 3.1.13" "] dec-1-yl net hyl ) - 3-pyri di ne
car boXam 0)-N o _
SP}??’EL?E&M@&B@#?@ 8-\})({{?%{11?3’653 32 PYE IR GRNPBT1EE 0y, 6.62 (1H, d),

D met hyl aqrs pog & ?]%@m R), 304 QL hgy@bgtﬁ &, isl(ét-i Lgewksnl ysetx f’ry(lth?vmsvyrl di ne

carboxanlde ydrochlorlde ~S rrolidin-"1-ylI'yethyl ani noj-rV
{tricyclo[3. 3 1 13" '] dec- 1- ylnethyl) 3- pyrldlne car boxam de,

di hydrochl ori de,

2- (N@thyl@#ﬁ EW3$@{tr|cyclo[3 3.1.13 '] dec-1-yl nethyl)-3-pyridine

car boxam i 3,7

(tri cécl ??‘%&pf %Ilg{qugierg& 2 rre?%a @@ﬂ%&ng@g@ 30%)>1<ar11d%1c s 1-vlmethyD-

hydr ochl ogdi38@mide (Pyrroli di n 1-yl) N

(tricyclo[3.3.1.13"]dec-l-ylnethyl)-3-pyri@ine car boxam de,

di hydr ochl ori de,

2- (2, 5- D net hoxyphenyl t hi o) - N—{trlcyclo[3’§ 1.13" '] dec-1-yl met hyl)-3-pyridi

ne car boxam de, zs 2 Chl or o- 5- net hyl t hi o\

(tricyclo[3.3.1.13" "]dec-1-yl net hyl) - be

V N—D met hyl am no) et hylthio)-N,-(tri
"]dec-1-yl net hyl ) - benzam de,

2-(4-N@thoxypheny|thio)-.'Mh(tricy

car boxam de, 2-Chloro-3-fluoro-N

(tricyclo[3.3.1.13 ] dec- 1-yl net hyl ) - benzam de, 2-Brono-5-fluoro-N

(tricycl o[ 3. e 5

2-Chl or 0- 5- fﬁreé ](‘%rrﬁ?:@‘ﬁl’f@&%x%fg *W*iiéﬂegﬁuf‘éf& mpRung o ExAmRE 2 wo
99! 79661 ((B10® tM‘&)QeZttre Fd b SEBRIHAZE 8% olourless solid (0.035g).

2-{2,5-D hydroxyphenylthlo)-I\L(trlcyclo[3 3.1.13" '] dec-1-yinmethyl)-3-pyrid
i ne c&r boxam de,

3- [[(Tr|c ] dec- 1- yInethyl)anlno]carbonyl]pyndyl 2-t hi oacecic
aci d, %ﬁ#gkﬁxﬁnn%ﬂBQ;) N (tricyclo[3.3.1.13 " ] dec-1-ylnethyl)-3-pyridine
car boxam NE (APCI +ve) 390/92 éMa—H) _ _

3- ([(TFIC¥C|O[3 3. ec- 1-yl met hyl ) am no] car bonyl ] pyri dyl - 2- (4- phenyl t
h|o)oxyacdﬂm&ARquASQ<%ﬂé090&(bHdbﬂe%h&KHﬂﬂhdﬁb&Guykbxyﬁhéﬁwmmhio) N

(tricyclog3 3.1.13" '] dec- 1 hyl ) -
66(1H m), 6. (IHIbQ 4(2H t), 32(2H t), 2.9 (2H, d), 2.8 (6H, bs), 1.9 (3H, s),

20 1.7 (12H, m).

i de, 2-(2-(;
.3.1.

(3.3 1.13' ' ] dec- 1-yl net hyl ) - 3- pyri di ne



pyri di ne carboxami de) di hydrochl oride) (2-Methylthio-6-nethyt §-MAY 2002
(tricyclof "']dec-1-yl net hyl)-3-pyridi ne carboxam de,,Ad

2-[ (Tncycﬁléf'%?.;zg%%. 13' ~] dec- 1-yl net hyl ) am no] car bonyl ] phenylp-dﬁgggl/ 2u‘tazglri C
acid, 2-Chloro-~-hydroxy-N{tncyclo[3.53.1.13 ']dec-1-ylnmethyl)-benzam de,
2-Chloro-3-vitro-N-(tncyclo[3.3.1.13" '] dec-1-yl net hyl ) -benzam de,
2-Chloro-~-vitro-N-(tricycfo[3.3.1.13 "] dec-1-yl methyl)-benzam de,

3- Ami no-2-chloro-N (tricyclof3.3.1.13" "] dec-1-yl net hyl ) -benzam de, 5

5- Ami noExapiplef8- N (tricycl o[ 3.3.1.13" '] dec- 1-yl net hyl ) - benzam de,

ﬁyﬂ"' o9& (og"g-!?-@k&heéig{elgﬁ‘g%%%temyll&%-R?Etﬁc%&b‘fﬁﬁ@(f&ég’:l-ly'hln?é'u;y]l)qec' 1-ylmet
N- di et Xg‘ﬂ}}‘m) iyl no- N-(tricycto[3.3.1.13" " [ dec-1-yl net hyl)
€) Zo

benzam
2- Chl or 0- 5- (N, N-di met hyl ani no) et hyl t hi o- Nn(Nri cycto[ 3.3.1.13" ' ] dec- 1-yl meth
yl) benzami de) fumarate, 2-Chloro-3-hydrgxy °

-N-(tricyclo[3.3.1.13" ~Jdec-1-yl net hyl )*¥benpzam de,

2- Chl or 0-5- (N, N-di net hyl am no) et hyl Qxy- ricycto[3.3.1.13 ']dec-1-yl nethy
| ) benzam de, -s
2,5-Dichloro-N-(tricyclo[3.3.1.1~
2- Chl oro-5-nmet hyl am no-N-(tricyc

}.3.1. 13" '] dec-1-yl net hyl ) - benzan de,
2- Chl or 0- 5- (2- chl or oet hyl ) am no-
am de, 5-Aziridin-1-yl-2-chloro-

‘V" cyclo[3.3.1.13" '] dec-1-yl net hyl ) - benz
A
] dec- 1-yl net hyl ) - benzam de,

cyclo [3.3.1.13""

g- E/ETI,J hyla 3’;-@%MH&E[-Sh-hflt%l%lglbhﬁMilAOEtgiv.\gcﬂla[ﬂ.l%:l;l{' @c.}-.whml tﬂy-lb)énmb ani ge, 30F

, 5- Di am no- 2- ne - ricyclo[3.3.1. ec-1-yl e - benzam de,
~SS~ REPLA@mmorszmde frgmvErampie U2 (92 g) 1n chloroforrz (5 ml) elvas treated with
3,5-Di hoxy-2-nmethyl -N-(tricyclo[.3.3.1.1 ~'']dec-1-yl hyl ) - benzami de,
3, 5-Di E@b%w.hﬁ?r@eqrp BloEs @.-?{“.C &é'ﬁlecféﬁc-“_f!’ TR 5%%%5%%%,@5&( N
(2 1Yt ot R8I0 Yy 2 DAL O 2B POS e i v
~- Chl or gierdd?-THel fghiedVa3-chnydnuatduyligt r@hcdd\pressure to yield the sub-title ﬁ)\ll'oduct
(tncyclo[3.3.1.13" "] dec-1-yl net hyl ) benzam de, hydrochl oride, 5-(
( 2- Hydr expetttitel splid (A3 gbet hyl ) am no- 2-chloro-N _
(tricyclo[3.3.1.13""] Idlec- 1yl met hyl ) - benzam de, di hydrochl oride, 2-Chloro-N
Eg % : ricyclof 3%;;{% ]ngc-il;yiln%oet Ey{t) -Bgnzam_ de, % f&rﬁD chlzoro- N y

-[trigych. -y ; vii i - -12% - T

(2-[tri %c% %‘.’3. TR 'd} Hethyfanin Zétth% bengég{!rgcgg?.sz.S_ geek %‘&f‘i‘ﬁfﬁ
(2-[tri oearapbiie? fidlmidite] decl- 1 yl ] ethyl)-benzam de, 2-Chloro-N
(3-chloro-tricyclo[3.3.1.13 "].dec-1-yl net hél ) - benzam de, -~o
2- Chl or o- 3-{one $duenefidhs syipboxids framniien 240238 hisediplipsompathanen 1 mi) was

(trigycl el 130 -1 ‘ : 5- Di pet y
(4 L850 e E956at TR s ERTM ap o ALY e
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20 under reduced pressure and the residue purified by silica gel chromatography (eluting

dec- ¢yl et hyl ) - benzam de,

with10 - 20% methanol in ethyl acetate) to yield the product as a gum. Fumaric acid
(0.0045g) was added to a solution of the gum in dichloromethane (10 ml). The solvent
was removed under reduced pressure to leave the title compound as a viscous gum

(0.023 g).
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10 1,3-dicyclo-hexylcarbodiimide (0.47 g) to yield the title compound as a white solid
(0.29 g).

Melting point: 234 - 235°C
MS (APCI +ve) 320 (M+H)"

s 'HNMR (DMSO-dg) §8.20 (1H, 1), 7.15 (1H, m), 6.95 (1H, d), 6.89 (1H, d), 2.91 (2H, d),
1.95 (3H, bs), 1.64 (6H, q), 1.52 (6H, d)
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10f f chpf f distillation. The residue was dissolved in ethanol (5ml). The solution was cooled to 0°C

under nitrogen, sodium borohydride (0.104g) was added and the mixture refluxed for three
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Example 63

2-Chloro-5-(2-chloroethyl)amino-N -(tricyclo[3.3.1.13'7]dec-l-ylmethyl)-benzamide
/\/Cl
HN

ZT

15 Chloroacetaldehyde (50% solution in water) (0.705ml) was added to a solution of
amino amide from Example 55 (1.5g) in methanol (15ml). After 10 minutes hydrochlioric
acid (0.77 ml of a 50% solution in methanol) was added. Solid sodiumcyanoborohydride
(0.317g) was added and the mixture stirred at ambient temperature for two days. The
solvent was removed under reduced pressure, the residue was dissolved in dichloromethane

20 (50ml) and washed with aqueous sodium hydrogen carbonate (3 x 50ml). The organic
extracts were dried over magnesium sulphate, filtered and concentrated under reduced
pressure. The crude product was purified by silica gel chromatography eluting with

hexane:diethylether (1:1) to give the title compound as a yellow solid (1.13g).

25 Melting point: 144-145 °C
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2-Chloro-5-(2-chloroethyl)amino-N-(tricyclo[3.3.1. l”]dec- 1-ylmethyl)-benzamide
(0.15g), cestumn carbonate (0.192g) and acetonitrile (3ml) were combined and heated in a
10 sealed tube at 100°C for 24 hours. The cooled reaction mixture was poured into water
(50ml) and the product extracted into ethyl acetate, dried over magnesium sulphate, filtered
and concentrated under reduced pressure. The crude product was purified by NPHPLC
eluting with 0-5% ethanol in dichloromethane to give the title compound as a white solid

(0.023g).

Melting point: 154-155 °C

MS (APCI +ve) 345/347 (M+H)"

'H NMR (CDCly) § 8.26(1H, t); 7.30(1H, d); 7.02(1H, dd); 6.95(1H, d); 2.91(2H, d);
2.08(4H, 5); 1.94(3H, s); 1.70-1.57(6H, m); 1.51(6H, s).
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10 chromatography eluting with dichloromethane : ethyl acetate (9:1) to give a solid which
was further purified by silica gel column chromatography eluting with dichloromethane to
give a solid (6.34 g). Part of this material was treated with charcoal in boiling ethyl
acetate, filtered and concentrated to remove coloured impurities. Washing the product with

ether gave the utle compound as a colourless solid.

Melting point: 171-172 °C

MS (APCI +ve) 374 (M+H)"

'H NMR (CDCl3) 8 8.71 (1H, d), 8.39 (1H, d), 5.9-5.8 (1H, m), 3.21 (2H, d), 2.67 (3H, s),
2.04 (3H, 5), 1.8-1.7 (3H, m). 1.7-1.6 (3H, m), 1.6-1.55 (6H, m).
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s (Example 65) (2.66 g) in ethyl acetate (200 ml) was hydrogenated over palladium on

carbon (10%, 0.5 g) for 72 hours. The reaction mixture was then filtered through celite®
and the residue washed with ethyl acetate. The filtrate and washings were combined and
concentrated under reduced pressure to give a solid (0.8 g). This was purified by column
chromatography over silica eluting with dichloromethane : ethanol (9:1). The product was
1o further purified by treatment with charcoal in boiling ethanol followed by filtration and
concentration to remove coloured impurities to give the title compound as a near colourless

solid (0.38 g).

Melting point: 220 °C (dec.)

s MS (APCI +ve) 314 (M+H)"
lH NMR (DMSO-dg) 6 7.78 (1H, t), 5.93 (1H, d), 5.83 (1H, d}, 4.62 (4H, bs), 2.86 (2H, d),
1.93 (3H, s), 1.86 (3H, 5), 1.7-1.6 (3H, m), 1.6-1.5 (3H, m), 1.48 (6H, d).
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a) 3,5-Dimethoxy-2-methylbenzoic acid
5 Solid methyl! 3,5-dimethoxy-2-methylbenzoate (5.83 g,J.C.S.Perkin I, 1973, 2853.)
was dissolved in methanol (80 ml). A solution of aqueous sodium hydroxide (10%, 80 ml)
was added and the solution strred at room temperature for 1 hour. The reaction was then
concentrated under reduced pressure to approximately half of the original volume before
adding aqueous hydrochloric acid (200 ml). The white precipitate that formed was
10 extracted with ethyl acetate (2 x 250 ml). The combined extracts were dried over

anhydrous magnesium sulphate, filtered and concentrated under reduced pressure to give

the sub-title compound as a colourless solid (5.41 g).
'"H NMR (CDCl;3) 8 7.10 (1H, d), 6.64 (1H, d), 3.84 (6H, s), 2.45 (3H, s).

b) 3,5-Dimethoxy-2-methyl-N—(tricyclo[3.3.1.13'7]dec-l-ylmethyl)-benzamide
A mixture of 3,5-dimethoxy-2-methylbenzoic acid (0.15 g, part a) and thionyl chloride

(2 ml) was heated at reflux for 2 minutes and then cooled to room temperature. The excess
thiony! chloride was removed by concentration under reduced pressure and the residue

20 dissolved in dichloromethane (1 ml). This solution was added to a solution of 1-
adamantanemethylamine (0.188 g) in dichloromethane (5 ml) and triethylamine(1 ml) and.
the resulting reaction mixture stirred overnight. The reaction was partitioned between
dichloromethane (100 ml) and aqueous hydrochloric acid (1M, S0 ml). The organic phase
was washed with a saturated aqueous solution of sodium hydrogen carbonate (50 ml), dried

25 over anhydrous magnesium sulphate , filtered and concentrated under reduced pressure to
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MS (APCI +ve) 344 (M+H)"

'H NMR (DMSO0-dg) 8 8.06 (1H, 1), 6.57 (1H, d), 6.41 (1H, d), 3.78 (3H, 5), 3.75 (3H. 3),

2.91 (2H, d), 2.05 (3H, s), 1.94 (3H, s) 1.75-1.5 (6H, m), 1.49 (6H, d).

10 Example 68

3,5-Dimethoxy-N-(tricyclo{3.3.1.1*"Jdec-1-ylmethyl)-benzamide

O/

2ZXT

A mixture of 3,5-dimethoxybenzoic acid (0.526 g) and thionyl chloride (5 ml) was

heated at reflux for 2 minutes and then cooled to room temperature. The excess thionyl

ts  chlonde was removed by concentration under reduced pressure and the residue dissolved in
dichloromethane (5 ml). This solution was added to a solution of 1-
adamantanemethylamine (0.336 g) in dichloromethane (10 ml) and triethylamine(2 ml) at
0°C and the resulting reaction mixture stirred for 4 days. The reaction was diluted with
dichloromethane (100 ml), washed with aqueous hydrochloric acid (2M, 50 ml) and then

20  washed with a saturated aqueous solution of sodium hydrogen carbonate (50 ml). The
organic phase was dried over anhydrous magnesium sulphate, filtered and concentrated
under reduced pressure. The residue was purified by column chromatography over silica
eluting with dichloromethane : ethyl acetate (19:1) to give the title compound as a

colourless solid (0.600 g).
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Example 69
5-(N-(2-Hydroxy-2-phenylethyl)-2-aminoethyl)amino-2-chloro-N-
(tricyclo[3.3.1.13'7]dec-l-ylmethyl)-benzamide
C:;@\ H OH
o N/\/N\/\©

NH H

10 2-Chloro-5-(2-chloroethyl)amino-N-(tricyclo[3.3.1.137)dec- 1-yimethyl)-benzamide
from Example 63 (0.1g), 2-amino-1-phenylethanol (0.539g) and triethylamine (0.5ml) were
dissolved in tetrahydrofuran (3ml) and heated at 80°C for 60 hours in a sealed tube. The
reaction mixture was concentrated under reduced pressure, the residue was suspended in
aqueous sodium hydrogen carbonate (30ml), the product was extracted into ethyl acetate

15 (3 x 30ml), dried over magnesium sulphate filtered and concentrated under reduced
pressure. Purification by NPHPLC eluting with 0 to 25% ethanol in dichloromethane gave

title compound as a white solid (0.044g).

Melting point: 63-64 °C

0 MS (APCI +ve) 482/484 (M +H)"
'"H NMR (CDCly) § 7.34(4H, d); 7.30-7.25(1H, m); 7.13(1H, d);6.94(1H, d; 7.56(1H, dd);
6.39(1H, t); 4.73(1H, dd); 4.30(1H, s); 3.19-3.14(4H, m); 2.93-2.83(3H, m); 2.80-2.75(1H,
m); 2.0(3H, s); 1.76-1.62(6H, m); 1.57(6H, m).



10-u 10- uwbCK@ 10-u, 10% u&' ()-410% u& ()-310% u& () - = 68 MAY 2002
310986 %& () - 3&10% u&' ()-ys! 10% u&' ()-5<dEK@ 10- ul#10% u& ()-
*110% u& (WO IYHe0% & ()-"110% u& ()- #10% u& ()- 3m 10% u&FPOTHYR21AY
10- uZ10%&' ()- 10-u 10-u 10-u8 10% u& £)- 8 10%c -
F& ()-,610% u& ()-s310% u& ()-daBk® Al 10- ug#10%m& () -
10%r&' () - 10%r&' ()- " 10%& ()-!y# 10%m& ()- @ Y10%r& ()-a}” ?k Al
10- uY10%r&' ()-s 10%& ()- | 10%& () -
| qPL10%&% &AmpleSToL 10YBYSY&' () - 10%r&' () - *xnbCl 10-ul 10%@& ()- 10m 10m
10n9* t 10%r8’ F) S1(f 10%r& () - @L0%E () - YSH10%r&' () - _#.}[ <nbCl 10-
MLOYGE! E;-agm-%-wamﬂi@)l-yBetrrymmw-(trm@m.l:1éﬁ]@@v@'->(lmmyl)-
10988&' () - @GRUGF Cl.10- Y(10%@& ()-&10%@& ()-!yl0%@ ()-3!y10%@ & ()- 3,
109 ()g?W%@ér;af‘!ﬁb&r% }ASH=1 10- 10@ 10@ 10@® 10%@& () -
S8#10%@& ()-!9- & 10%+& ()-! C9- & 10%& () - +1 ' ()-]d(AaBSH=1 10-
10S&10%@& ()- @LO%E& ()- 10%@X ()-‘@0(@()-! &l

HN

H
N
o «

s Prepared according to the method described in Example 69 from 2-chloro-5-(2-
chloroethyl)amino-N-(tricyclo[3.3.1.1%7]dec- 1-ylmethyl)-benzamude (0.1g), piperidine
(Iml),triethylamine (0.5ml) and tetrahydrofuran (3ml). Purification by silica gel
chromatography eluting with 5% methanol and 1% triethylamine in dichloromethane gave
2-chloro-5-(2-(piperidin-1-yl)ethylamino)-N-(tricyclo[3.3.1. 1*"1dec-1 -ylmethyl)-

10 benzamde as a glass. Conversion to the hydrochloride salt upon treatment with excess

ethereal hydrochloric acid (2M) gave the title compound as a yellow solid (0.062g).

Melting point: 142-143 °C (Decomposed)
MS (APCI +ve) 430/432 (M+H)" as free base

15 1H NMR (DMSO-dg) 6 8.18(1H, t); 7.17(1H, d); 6,§8(LH, dd); 6.62(1H, d);
3.48-3.45(4H, m); 3.16(2H, s); 2.90(4H, d); 2.50(4H, s); 1.95(3H, s); 1.80(3H, s);
1.75-1.55(6H, m); 1.52(6H, s).
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5 Prepared according to the method described 1n Example 69 from 2-chloro-5-(2-
chloroethyl)amino-N-(tricyclo{3.3.1. 1*")dec-1 -ylmethyl)-benzamide (0.1g), ethanolamine
(0.24g), triethylamine (0.5ml) and tetrahydrofuran (3ml). Purification by flash column
chromatography eluting with 10% methanol and 1% triethylamine in dichloromethane gave
2-chloro-3-(2-(piperidin-1-ylethylamino)-N-(tricyclof3.3.1. 1*"1dec-1 -ylmethyl)-

10  benzamide as a glass. Conversion to the hydrochloride salt upon treatment with excess

ethereal hydrochloric acid (2M) gave the title compound as a cream solid (0.056g).

Melung point: 143 °C (Decomposed)
MS (APCI +ve) 406/408 (M - (hydrochloric acid)+H)"
s 'HNMR (DMSO-dg) 8 8.94(1H, s); 8.19(1H, t); 7.17(1H, dd); 6.67(1H, dd); 6.11(1H, d);
3.68(2H, 1); 3.43-3.37(2H, m); 3.08-3.03(4H, m); 2.90(2H, d); 1.94(3H, s);
1.69-1.61(6H, m), 1.52(6H, d).

Example 72

20 2-Chloro-N-(2-[tricyclo{3.3.1.1>"]dec-1-yl]ethyl)-benzamide
O Ci

Irz

Prepared according to the method of Example 1 from 1-adamantaneethylamine
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1.70-1.60 (6H, m), 1.51 (6H, d), 1.31 (2H, m).

Example 73
10 2,3-Dichloro-N—(2-[tricyclo[3.3.1.13’7]dec-l-yl]ethyl)-benzamide

O
N I ]
H
Cl
Cl

Prepared according to the method of Example 1 from 1-adamantaneethylamine
hydrochloride (0.102 g) and 2,3-dichlorobenzoyl chlonde (0.102 g) to give the title
compound as a white solid (0.090 g).

Melting point: 158-159 °C

MS (APCI +ve) 352/354 (M+H)"

'H NMR (DMSO-dg) 5 8.42 (1H, 1), 7.68 (1H, dd), 7.40 (1H, 1), 7.34 (1H, dd), 3.22 (2H,
m), 1.93 (3H, s), 1.64 (6H, m), 1.51 (6H, d), 1.31 (2H, m).
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p@aB_@ 1 %%d g to the method of Example [4 .

(109478’ () - Trentes PIO0& () - Y 1088 (§r9 Tobdnyyrancethyiamine o

10- " $3, M3Urokhlorid8 (0.105 g) and 5-amino-2-chlorobenzoic acid (0.132 g) and purified by
supercritical fluid chromatography eluting with CO; in ethanol to give the title compound

as a white foam (0.094 g).

Meltng point: 147-149 °C

10 MS (APCI +ve) 333/335 (M+H)"
'H NMR (DMSO-dg) & 8.13 (1H, 1), 7.03 (1H, d), 6.56-6.52 (2H, m), 5.36 (2H, s), 3.19
(2H, m), 1.93 3H, s), 1.66-1.59 (6H. m), 1.50 (6H, d), 1.28 (2H, m).

Example 75

s 2,5-Dimethyl-N-(2-[tricyclo[3.3.1.1*"1dec-1-yl]ethyl)-benzamide
o)

e

Prepared according to the method of Example 14 from 1-adamantaneethylamine
hydrochloride (0.131 g) and 2,5-dimethylbenzoic acid (0.099 g) to give the title compound
as a white solid (0.163 g).
20
Melung point: 153 °C
MS (APCI +ve) 312 (M+H)"
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Prepared according to the method of Example 1 from 3-chloro-
tricyclo[3.3.1.13'7]decane-l-methanamine, hydrochloride (0.061 g) and 2-chlorobenzoyl

chlonde (0.0.32 ml) to give the title compound as a white solid (0.093 g).

Melting point: 153 °C

MS (APCI +ve) 338/340/342 (M+H)"

'"H NMR (DMSO-dg) § 8.43 (1H, 1), 7.51-7.36 (4H, m), 3.02 (2H, d), 2.17 (2H, 5), 2.03
(4H, db), 1.97 (2H, s), 1.64-1.36 (6H, m).

Example 77
2-Chloro-3-(N-(2-[imidazoyl-4-yl]ethyl)-2-aminoethyl)amino-N-(tricyclo{3.3.1.1*"]dec-
1-ylmethyl)-benzamide

0 a) 2-Chloro-3-(2-chloroethyl)amino-N-(tricyc10[3.3.1.13'7]dec-1-ylmethyl)-benzamide
Prepared according to the method described in Example 63 from 3- amino-2-chloro-N-

(tricyclo[3.3.13'7]dec-1-y1)methylbenzamide from Example 54 (0.7 g), 50%
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b) 2-Chloro-3-(N-(2-[imidazoyl-4-yllethyl)-2-aminoethyl)amino-V-
(tricyclo[3.3.1.13'7]dec-1-ylmethyl)-benzamide
Aminoethylchloride from step a) (0.15g), histamine (0.437g), triethylamine (0.5ml)

15 and tetrahydrofuran were combined and heated in a sealed tube for 60 hours at 8C°C. The
solvent was removed under reduced pressure, aqueous sodium hydrogencarbonate (30ml)
was added to the residue which was extracted with ethylacetate (3 x 30ml). The combined
organic extracts were dried over anhydrous magnesium sulpha}e and concentrated under
reduced pressure. The crude product was purified by reverse phase HPLC eluting with

20  85% to 15% of 0.1% aqueous trifluoroacetic acid in methanol to give the title compound as

a white foam (0.07g).

Melting point: 86-87°C
MS (APCI +ve) 456/458 (M+H)"

s 'HNMR (CDCly) § 7.61(1H, s); 7.17(1H, t); 6.79-6.72(2H, m); 6.31(1H, s); 6.02(1H, 1);
4.76(1H, 1); 3.45-3.30(2H, m); 3.17(2H, d); 2.95-2.85(4H, m); 2.75(2H, t): 2.02(3H, s);
1.80-1.60(6H, m). 1.58(6H, d).
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To a suspension of 2,5-dimethylbenzoic acid (0.073 g) in dichloromethane (5 ml) was

5 added oxalyl chloride (0.5 ml) and resulting reaction mixture heated to reflux temperature
for 1 hr. Reaction mixture concentrated at reduced pressure and residue dissolved in _
dichloromethane (5 ml). To this.solution was added 3-chloro-tricyclo[3.3.1.1>"]decane-1-
methanamine, hydrochloride (0.113 g) and triethylamine (0.30 ml) and reaction mixture
stirred at room temperature for 3 hrs before being diluted with diethyl ether and washed

1o with dilute hydrochloric acid followed by sodium hydrogencarbonate solution and then
brine. The organic phase was subsequently dried over sodium sulphate (Na;SO4 ) and
concentrated under reduced pressure and further punfied by HPLC eluting with 0-5%

ethanol in dichloromethane to give the title compound as a white solid (0.068 g).

s Melting point: 155 °C
MS (APCI +ve) 332/334/336 (M+H)" .
'H NMR (DMSO-dg) § 8.18 (1H, 1), 7.10 3H, $),3.01 (2H, ), 2.29 (3H, 5), 2.28 (3H, 5),
2.17 (2H, s), 2.03 (4H, m); 1.90 (2H, s), 1.64-1.41 (6H, m).
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dichloromethane (1 ml) and added to a solution of 1-adamantanemethylamine (0.104 g) in
dichloromethane (5 ml) and triethylamine (1 ml) and the resulting reaction mixture stirred
for 2 days. The reaction was partitioned between dichloromethane (100 ml) and aqueous

1o hydrochloric acid (0.5M, 50 ml). The organic phase was washed with a saturated aqueous
solution of sodium hydrogen carbonate (50 ml), dried over anhydrous magnesium sulphate,
filtered and concentrated under reduced pressure. The residue was purified by HPLC over

a Dynamax® column eluting with 1so-hexane : ethyl acetate (4:1) to give the title

compound as a colourless solid (0.090 g).

Melting point: 173-175 °C
MS (APCI +ve) 378 (M+H)"
lH NMR (DMSO-dg) & 8.17 (1H, t), 6.58 (1H, d), 6.43 (1H, d), 3.79 (3H, s), 3.76 (3H, s),
3.00 (2H, d), 2.16 (2H, s), 2.1-1.95(4H, m), 2.05 (3H, s), 1.89 (2H, s) 1.7-1.5 (6H, m).
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To a solution of amino amide from Example 55 (200 mg) in 75% aqueous

s tetrahydrofuran 1/3 (10 ml) at -5 C was added sulphuric acid (0.2 ml) followed by sodium
aitrite (0.042 g) in water (1 ml). The resulting reaction mixture was stirred for 40 min
before potassium iodide (0.136 g) was added. The reaction mixture was heated at 90 C for
1 hour, cooled to room temperature and diluted with water and extracted with ethyl acetate.
The organic layers were separated and dried over magnesium sulphate. The fiitered

10 solution was concentrated under reduced pressure and the crude material purified over
silica eluting with hexanes/ethyl acetate to give the title compound as a white solid

(0.23 g).

Melting point: 161.4-161.5 °C

s MS (APCI +ve) 430 (M+H)";
'H NMR (CDCls) 8 7.99 (1H, d), 7.66 (1H, dd), 7.13 (1H, d), 6.18 (1H, bs), 3.16(2H, d),
2.01 (3H, bs), 1.73 (3H, d), 1.65 (3H, d), 1.57 (6H, bs).

Example 81
20  Pharmacological Analysis
Certain compounds such as benzoylbenzoyl adenosine triphosphate (bbATP) are
known to be agonists of the P2X7 receptor, effecting the formation of pores in the plasma
membrane (Drug Development Research (1996), 37(3), p.126). Consequently, when the
receptor 1s activated using bbATP in the presence of ethidium bromide (a fluorescent DNA

25 probe), an increase in the fluorescence of intracellular DNA-bound ethidium bromide is
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covered with a plastics sheet and incubated at 37 °C for one hour. The plate was then read
1o 1n a Perkin-Elmer fluorescent plate reader, excitation 520 nm, emission 595 nm, slit
widths: Ex 15 nm, Em 20 nm. For the purposes of comparison, bbATP (a P2X7 receptor
agonist) and pyridoxal 5-phosphate (a P2X7 receptor antagonist) were used separately in
the test as controls. From the readings obtained, a pICs figure was calculated for each test
compound, this figure being the negative logarithm of the concentration of test compound
15 necessary to reduce the bbATP agonist activity by 50%. Each of the compounds of

Examples | to 80 demonstrated antagonist activity, having a pICsq figure > 4.50.
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R represents a phenyl, pyridyl, indolyl, indazolyl, pyrimidinyl or thiopheny! group, each of

which may be optionally substituted by one or more substituents independently selected
from a halogen atom or an amino, cyano, carboxyl, hydroxyl, nitro, C{-Cg-alkyl,
10 halo-C-Ce-alkyl, -N(R')-C(=0)-R?, -CCOINR’R?, -NR°R, C3-Cg-cycloalkyl,
3- to 8-membered heterocyclyl, C3-Cg-cycloalkyloxy, C;-Cg-alkylcarbonyl,
C-Cg-alkoxycarbonyl, C;-Cg-alkylsulphinyl or C;-Cg-alkylsulphonyl group, or a
C-Cg-alkoxy, Ci-Cg-alkylamino, phenoxy, benzyl, C;-Cg-alkylthio or phenylthio
group optionally substituted by one or more substituents independently selected from a
ts  halogen atom or an amino, cyano, carboxyl, hydroxyl, nitro, 1-pyrrolidinyl,
1-piperidinyl, C;-Cg-alkyl, C{-Cg-alkoxy, (di)C-Cg-alkylamino, halo-C{-Cg-alkyl,
C-Cg-alkoxycarbonyl or one of the following groups:

-0-(CH,),-COH 511086,

R® ,yis21to 8,

RQ
-NH\)\RK)

0 R represents a hydrogen atom or a C}-Cg-alkyl or C3-Cg-cycloalkyl group;
R?' represents a Cy-Cg-alkyl or C3-Cg-cycloalkyl group;
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comprise an amudo, carboxyl, (di) Cy-Cg-alkylamido or C;-Cg-alkoxycarbony! group in an

ortho position; or a pharmaceutically acceptable salt or solvate thereof.

2. A compound according to claim 1, wherein R represents a phenyl, pyridy! or indolyl
group, each of which may be optionally substituted by one or two substituents
independently selected from a fluorine, chlorine, bromine or iodine atom or an amino,
hydroxyl, nitro, aziridinyl, pyrrolidinyl, C;-C4-alkyl, trifluoromethyl, -NR5R6,

20 C;-Cy-alkylsulphinyl or C;-C4-alkylsulphonyl group, or a C;-C4-alkoxy,
C-C4-alkylamino, benzyl, Cy-Cy-alkylthio or phenylthio group optionally substituted by
one or two substituents independently selected from a halogen atom or an amino, cyano,
carboxyl, hydroxyl, l-pyrrolidinyl, I-piperidinyl, methyl, methoxy, dimethylamino,

C-C4-alkoxycarbony! or one of the following groups:

-0-(CH,),-CO,H , Yis1t03,

CH,
0-(CHy), N,

CH, ,yis2t03,
R

'NH\/L
Rw.
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5. A compound of formula (I) as defined in claim 1, or a pharmaceutically acceptable

salt or solvate thereof, being:
2,4-Dichloro-N-(tricyclo[3.3.1. 1’° "dec-1 -ylmethyl)-benzamide,

o 3,5-Dichlaro-N-(tricyclo[3.3.1. l”]dec-l-ylmethyl)-benzamxde,
2-Chloro-N-(tricyclof3.3.1.1>7]dec-1-ylmethyl)-benzamide,
2,6-Dichloro-N-(tricyclo[3.3.1.1>7]dec- 1 -ylmethyl)-benzamide,
2-Methoxy-N-(tricyclo[3.3.1. 1*7]dec- l-ylmethyl)-benzamide,
2-Methyl-N-(tricyclo[3.3.1. 1>7dec-1 -ylmethyl)-benzamide,

15 2-Bromo-N-(tricyclo[3.3.1.1*7]dec- l-ylmethyl)-benzamide,
2-Todo-N-(tricyclo[3.3.1.17"]dec- 1-ylmethyl)-benzamide,
2-Nitro-N-(tricyclo[3.3.1.1>7]dec-1-ylmethyl)-benzamide,
2,6-Dimethoxy-N-(tricyclo[3.3.1.1%7]dec- 1 -ylmethyl)-benzamide,
2-(Trifluoromethyl)-N-(tricyclo[3.3.1.1*"]dec-1-ylmethyl)-benzamide,

20 2,6-Difluoro-N-(tricyclo[3.3.1.1*"]dec- 1 -ylmethyl)-benzamide,

2-(Trifluoromethyl)-6-flouro-N-(tricyclo[3.3.1. l”]dec- I-ylmethyl)-benzamide,

2-Amino-6-chloro-N-(tricyclo[3.3.1.1*"]dec-1 -ylmethyl)-benzamude,
2-Chloro-4-nitro-N-(tricyclo[3.3.1. 1>71dec- l-ylmethyl)-benzamide,

-

2-(2-Cyanophenylthio)-N-(tricyclo[3.3.1.1>7]dec- 1 -ylmethyl)-benzamide,

25 2-(4-Methylphenylthio)-N-(tricyclo[3.3.1. l”]dec- 1-ylmethyl)-3-pyridine carboxamide,

2-(Methylthio)-N-(tricyclo[3.3.1.1*"]dec- 1-ylmethyl)-benzamide,

2-(Methylthio)-N-(tricyclo[3.3.1. l”]dec- 1-ylmethyl)-3-pyndine carboxamide,

3-Chloro-N-(tricyclo(3.3.1. l”]dec- 1-ylmethyl)-benzamide,
2,3-Dichloro-N-(tricyclo[3.3.1. 1’ '7]dec- 1-ylmethyl)-benzamide,
30 2,5-Dimethyl-N-(tricyclo[3.3.1.1%7}dec- 1-ylmethyl)-benzamide,
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“OdEPBAOG] 100Kl % hioro-N-(2-[tricyclo[3.3.1.1%Tdec- 1-yl]ethyl)-benzamide,

10 2-(2-Methylsulphonyl)-N-(mcyclo[3.3.l.l”]dec-l-ylmethyl)-3-pyndine carboxamide,
2-(2-Aminoethylthio)-N-(tricyclo[3.3.1.1>7]dec-1 -ylmethyl)-3-pyridine carboxamide,
trifluoroacetate,
2-(2-(N,N-Dimethylamino)ethylamino)-N-(tricyclo[3.3.1.1*"]dec- 1-ylmethyl)-3-pyridine
carboxamide, dihydrochloride,

s 2-(2-(Pyrrolidin- 1-yl)ethylamino)-N-(tricyclo[3.3.1.1>"]dec- 1-ylmethyl)-3-pyridine
carboxamide, dihydrochlonde,
2-(Methylamino)-N-(tricyclo[3.3.1.1%]dec- 1 -ylmethyl)-3-pyridine carboxamide,
dihydrochloride,
2-(Dimethylamino)-N-(tricyclo[3.3.1.1° "dec-1 -ylmethyl)-3-pyridine carboxamide,

20 hydrochloride,
2-(Pyrrolidin-1-yl) N-(tricyclo{3.3.1. 17]dec-1-ylmethyl)-3-pyridine carboxamide:;
dihydrochloride,
2-(2,5-Dimethoxyphenylthio)-N-(tricyclo[3.3.1. 1*71dec-1-ylmethyl)-3-pyridine
carboxamide,

25 2-Chloro-5-methylthio-N-(tricyclo[3.3.1.177]dec- 1-ylmethyl)-benzamide,
2-(2-(N,N-Dimethylamino)ethylthio)-N,-(tricyclo[3.3.1.1*7]dec- 1-ylmethyl)-benzamide,
2-(4-Methoxyphenylthio)-N-(tricyclo[3.3.1. 1°7]dec-1-ylmethyl)-3-pyridine carboxamide,
2-Chloro-3-fluoro-N-(tricyclo[3.3.1.1>"]dec- 1-ylmethyl)-benzamide,
2-Bromo-5-fluoro-N-(tricyclo[3.3.1. 1>7dec-1-ylmethyl)-benzamide,

30 2-Chloro-5-fluoro-N-(tricyclo[3.3.1.1 71dec- 1-ylmethyl)-benzamide,
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pyridine carboxamide, dihydrochloride,

(2-Methylthio-6-methyl)-N-(tricyclo[3.3.1.1%7 ]dec- 1-ylmethyl)-3-pyridine carboxamide,
10 2-[{(Tricyclo[3.3. I.13'7]dec-1-ylrnethyl)arrﬁno]carbonyl]phenyl-1~oxybutyr1c acid,

2-Chloro-3-hydroxy-N-(tricyclo{3.3.1.1*"]dec-1 -ylmethyl)-benzamide,

2-Chloro-3-nitro-N-(tncyclof{3.3.1. 1>

Jdec-1-ylmethyl)-benzamide,
2-Chloro-5-nitro-N-(tricyclof3.3.1. 13'7]dec- 1-ylmethyl)-benzamide,
3-Amino-2-chloro-N-(tricyclo{3.3.1.1%7]dec- 1 -ylmethyl)-benzamide,

1s  5-Amino-2-chloro-N-(tricyclo[3.3.1.1*71dec-1-ylmethyl)-benzamide,
2-Chloro-3-(N,N-dimethylamino)ethylamino-N-(tricyclo{3.3.1. 13‘7]dec- I-ylmethyl)-
benzamide,
2-Chloro-5-(N,N-dimethylamino)ethylamino-N-(tricyclo{3.3.1. 1*"1dec- 1-ylmethyl)-
benzamide,

20 2-Chloro-5-(N,N-dimethylamino)ethylthio-N-(tricyclo{3.3.1. 1 7ldec-1 -yimethyl)-
benzamide, fumarate,
2-Chloro-3-hydroxy -N-(tricyclo[3.3.1.13"]dec-1-ylmethyl)-benzamide,
2-Chloro-5-(N,N-dimethylamino)ethyloxy-N-(tricyclo(3.3.1. 1*"1dec-1 -ylmethyl)-
benzamide,

25 2,5-Dichloro-N-(tricyclof3.3.1. 13'7]dec- 1-ylmethyl)-benzamide,
2-Chloro-5-methylamino-N-(tricyclo[3.3.1. 1>")dec-1 -yimethyl)-benzamide,
2-Chioro-5-(2-chloroethyl)amino-N-(tricyclo(3.3.1. l”]dec- 1-ylmethyl)-benzamide,
5-Aziridin-1-yl-2-chloro-N-(tricyclof3.3.1. 1*71dec-1 -ylmethyl)-benzamide,
2-Methyl-3,5-dinitro-N-(tricyclo[3.3.1. 1*"1dec-1 -ylmethyl)-benzamide,

13.7

30 3,5-Diamino-2-methyl-N-(tricyclo[3.3.1.17"]dec-1-ylmethyl)-benzamide,
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5-(N-(2-Hydroxyethyl)-2-aminoethyl)amino-2-chloro-N-(tricyclo[3.3.1.1*"]dec-1-
ylmethyl)-benzamide, dihydrochloride,
2-Chloro-N-(2-[tricyclo[3.3.1. 1>71dec-1 -yl]ethyl)-benzamide,

10 2,3-Dichloro-N-(2-[tricyclo[3.3.1.1*"]dec-1-yl]ethyl)-benzamide,
5-Amino-2-chloro-N-(2-{tricyclo[3.3.1.1*"}dec-1 -yl]ethyl)-benzamide,
2,5-Dimethyl-N-(2-[tricyclo[3.3.1.1>"]dec- 1 -yl]ethyl)-benzamide,
2-Chloro-N-(3-chloro-tricyclo[3.3.1. 1*7dec-1 -ylmethyl)-benzamide,
2-Chloro-3-(N-(2-[imidazoyl-2-yl]ethyl)-2-aminoethyl)amino-N-(tricyclo[3.3.1.1*"]dec-1-

15 ylmethyl)-benzamide,
2,5-Dimethyl-N-(3-chloro-tricyclo[3.3.1.17"]dec- 1-ylmethyl)-benzamide,
3,5-Dimethoxy-2-methyl-N-(3-chloro-tricyclo[3.3.1.1%7]dec-1-ylmethyl)-benzamide, or
2-Chloro-5-iodo-N-(tricyclo[3.3.1.1>"]dec-1-ylmethyl)-benzamide.

20 6. A process for the preparation of a compound of formula (I) as defined in claim |

CA%

which comprises reacting a compound of general formula

(CH,),—NH,
A
B
(1)
wherein x, A and B are as defined in formula (I), with a compound of general formula
O
R—C
™~
L

(1IT)
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wherein R is as defined in formula (I) and L is a leaving group; and optionally forming a

pharmaceutically acceptable salt or solvate thereof.

7. 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 5

in association with a pharmaceutically acceptable adjuvant, diluent or carrier.

8. A process for the preparation of a pharmaceutical composition as claimed in claim 7
which comprises mixing a compound of formula (I), or a pharmaceutically acceptable salt
or solvate thereof, as defined in any one of claims | to 5 with a pharmaceutically

acceptable adjuvant, diluent or carrier. -

9. A compound of formula (I), or a pharmaceutically acceptable salt or solvate thereof,

as claimed in any one of claims 1 to 5 for use in therapy.

10. A compound of formula (I), or a pharmaceutically acceptable salt or solvate thereof,

as claimed in any one of claims 1 to 5 for use in the treatment of rheumatoid arthritis.

11.  Use of a compound of formula (I), or a pharmaceutically acceptable salt or solvate
thereof, as claimed in any one of claims 1 to 5 in the manufacture of a medicament for use
in treating rheumatoid arthritis.

12.  Use of a compound of formula (I), or a pharmaceutically acceptable salt or solvate
thereof, as claimed in any one of claims 1 to 5 in the manufacture of a medicament for use

in treating irritable bowel disease.

13. Use of a compound of formula (I), or a pharmaceutically acceptable salt or solvate
thereof, as claimed in any one of claims | to 5 in the manufacture of a medicament for use

in treating atherosclerosis.

14. Use of a compound of formula (I), or a pharmaceutically acceptable salt or solvate
thereof, as claimed in any one of claims | to 5 in the manufacture of a medicament for use

in treating psoriasis.



