1 5 JUN 2004 WO 01/44170 PCTI SEOQO /02505 1 ADAMANTANE DERI VATI VES The
present invention relates to adamantane derivatives, a process for Tthdyh 1004
preparation, pharmaceutical conpositions containing them a process for
prepari g §1ihQ1m pharmaceuti cal conpositions, and their uPETISEVOEHAPY. The
P2X7 receptor (previously known as P2Z receptor), which is a |igand-gated
ion channel, is present on a varietyjof cell types, largely those known to
be involved in the inflammtory/immune process, specifically, macrophages,
mast cells and | ynphocytes to (T and B)- Activation of the P2X7 receptor by
extracel lul ar nucleotides, in particular adenosine triphosphate, leads to
the rel ease of interleukin-1apAMmANTARE CERIVATEVES cell formation,
(macrophages/ mcroglial cells), degranulation (mast cells) and L-selectin
sheddi ng (I ynphocytes). P2X7 receptors are also |ocated on
antigen-presenting cells (APC), keratinocytes, salivary acinar cells
(parotid celhepreserdpaneotion sgates io/adamagiane denvatives. & TPEASe fREABEF  is cel | s,
nonocyt es, fi brobl as .ow cell.s, neurones _and renal . angi a

ts, .é)q(}ne mariE . s 4l >N o
cel |'s. PUPHRURETTBEHEE COBPETHEO AR MBRHEINAPTORT? ¥ FVRIHE 'Pox7
receptor, anta i . USE 4.0 LB nt of inflanmmatory, inmmune or
card?ovgg%ﬁngﬁg?gégggg?m¥%’%ﬁgﬂggpgg od?é " of which the P2X7 receptor may
play a role. In accordance with the present invention, there is therefore
provi ded a compound of eneral formula . .

The P2X; receptor %prevmusly known as P2Z receptor), which is a ligand-gated ion
channel, is present on a variety of cell types, largely those known to be involved in the
inflammatory/immune process, specifically, macrophages, mast cells and lymphocytes

10 (T and B). Activation of the P2X; receptor by extracellular nucleotides, in particular
adenosine triphosphate, leads to the release of interleukin-1f (IL-1p) and giant cell
formation (macrophages/microglial cells), degranulation (mast cells) and L-selectin
shedding (lymphocytes). P2X; receptors are also located on antigen-presenting cells
(APC), keratinocytes, salivary acinar cells (parotid cells), hepatocytes, erythrocytes,

15 erythroleukaemic cells, monocytes, fibroblasts, bone marrow cells, neurones and renal

mesangial cells.

. It would be desirable to make compounds effective as P2X; receptor antagonists for

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

20 of which the P2X; receptor may play a role.

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

general formula

ey
35 wherein D represents CH, or CH,CH,, preferably CHj;



(I') 25 wherein D represents CH, or CH2CH2, preferably CH2; 1 5 Juzlrfg@f E
E represents C(O NH or, preferably, NHC(O; Rl and R2 each independ 2004
represent hydrogen, halogen (e.g. fluorine, chlorine, bromne or iodine),
amno (NH2), nitro (NO2), C 1-C6 alkyl or trifluoronethyl, but R and R2
may not. both simultaneously represent hydrogen; R3 represents a group of
formula R XIRs R4 represents a Cl-C6 abkyl group; X represents an oxygen or
sul phur atomor a group NR13, SO or SO2; RS represents CL-C6 al kyl or
C2-C6 al kenyl, each of which may be optionally substituted by at

| east - one substituent selected from hal ogen, hydroxyl, (di)-C

1- C6- al kE'r@é&%ts c djﬂ-‘f@,or’agggf@m@y, qHE¢menbered heteroaronmatic ring
conpri si ng rom | go 4 heteroatons independently selected from nitrogen,
oxygen aRdasdiRPlkuch indeptudbaty-mpmrenti kydrpgen, nkajodendelzt fuering phiognsl | y
substituted by at |east one substituent selected from.hal ogen, hydrgxyl and
Cl- C6 al kphmingor wginee Ao R ply gETP @fééul h ﬁﬂg‘tYLr?F dft HOE;’?‘EEWN “ 80 or
S2; R6 represents roup, - R7Z . wher e r sents a C2-C6 al kyl group and
Z repr es@rhf% ey n—%ﬁt’&- 5 ef’ﬁﬁéﬁé’,‘eﬁeg%ﬁ%%h 11 or -N(R12)C(O -C 1-C6
al kyl grﬁmPéprQQQtsagroup of formula '

4 5
(I1);
rR* represents a C,-Cg alkyl group;

3
X represents an oxygen or sulpbur atom or a group NR' , SO or SOy;
R’ represents C,-Cg alkyl or C,-Cg alkenyl, each of which

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

(di)-C,-Cg-allcylamino, -Y-R®,

NH, and

a S- or 6-membered heteroaromatic ring comprising from | to 4 heteroatoms independently
selected from nitrogen, oxygen and sulphur which heteroaromatic ring may itself be
optionally substimtcd by at least one substituent selected from halogen, hydroxyl and
C,-Cg alkyl:

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

R® represents a group R'Z where R’ represents a C,-Cg alkyl group and Z represents an
-OH, -CO,H, -NR'R’, CONR'R!! or N(R'H)C(0)-C,-Cg alkyl group, and,

in the case where Y represents an oxygen or suiphur atom or a group NEH, R® additionally
represents hydrogen, C-Cg alkyl, C,-Cq alkylcarbonyl, C,-Cg alkoxycarbonyl,
CONRMRY, -CH,0C(O)R'®, -CH,0C(O)OR" or -C(0)OCH,OR ",

RS, Rg, Rm, R“ and RIZ each independently represent a hydrogen atom or a C-Cq alkyl
group;

R" represents hydrogen, C3-Cy cycloatkyl, Cs5-Cg cycloalkylmethyl, or R represents a
C,-Cy atkyl group optionally substituted by at least one substituent selected from hydroxyl

and C,-Cg alkoxy; and



in the case where Y represents an oxygen or sul phur atomor a gr OUD‘IWJL@HEU[M
additionally represents. hydrogen, Cl-C6 al kyl, C 1-C6 al kyl carbonyl

1-C6 al koxycar bonyl , -C(O NR14R15, -CH2OC(O RL6 , -

(0 o HI0 Rg) R9, R10, R11 and R12 each i ndependent |y r@%@;ﬂgnt a
hydrogen atom or a Cl1-C6 al kyl group; ,R1l3 represents hydrogen, C3-C$

cycl oal kyl, C3-Cg cycl oal kyl net hyl , of R13 represents a CE-C6 al kyl group
optionally substituted by at | east one substituent sel ected from hydroxyl
and Cl1-C6 al koxy; and 1 5 JUN 2004 WO 01/ 44170 3 PCT/ SE00/ 0250 Ri o, R15,

R16, R17_@an é d &l roup; th the
provi so ]%hag j\/Q\/#gn’ hg@%ﬁﬁ %%ééﬁdgﬁwl\ﬁa C%l@l u 9 ugn 35 i's
other t 4}}5%9&%{%&9@@@(@%@@@1 et @d mlws aﬂk&»l tt@n fis otier a

phar maceu acceptabl e salt or solvate thereof 5 In the context of the
present tﬁ@@@lh d@@ém@cﬁmwﬁn&&submﬂmﬁmﬂqéigaﬂdyl@qu an al kyl substituent or
al kyl noiety in a substituent group may be |inear or branched. In the

pr esent oﬂmiaﬂhamncﬂya:bkgthblgﬁdmrmivmﬁ@r%ﬂ my contain up to 6 carbon
atons, exanples of which include nethyl, ethyl, n-propyl, isopropyl,

n- butsyl i sobutyl, t- butyI n- pentyl and n- hexyl 10 A C2-C6 al kenyl group

x%/e? ieelsi ng gfarégpgr% cOQre%Fn? fpe%ﬁﬁ LiiGR R dsS YHRNE S dERUP antddgy al k|
substituent or alkyl moiety in a substituent group may be linear or branched. In the present
invention, an alkyl group or moiety may contain up 1o 6 carbon atoms, examples of which
include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, n-pentyl and n-hexyl.

12 A C,-Cy alkenyl group may be linear or branched. In a di-C;-Cg-alkylamino group, the

alkyl moieties may be the same or different.

L

In one embodiment of the invention, when E represents C(O)NH, then X 18 S,_ SOor
SO,.

[n another embodiment of the invention, when E represents NHC(O), then X is O or

P

i3

NR™.

Preferably, R! and R? each independently represent a hydrogen or halogen atom, ot
1 2
%  an amino, nitro, Cy-C,4 alkyl or trifluoromethy! group (but R and R” may not both

simultaneously represent a hydrogen atom).

More preferably, R! and R? each independently represent a hydrogen, chlorine or
. | 2
bromine atom, or an amino, nitro, C;-C5 alkyl or mf_luoromethyl group (but R and R

25 may not both simultaneously represent a hydrogen atom).

Most preferably, R! and R each independently represent a hydrogen or chlorine

atom (but R! and RZ may not both simultaneously represent a hydrogen atomy).



S. In one enbodi nent of the invention, when E represents C(O NH, thzg m@m
S, SOor S02 is In another enbodi nent of the invention, when E represe

NHC( O, el efidos O or NR Preferably, Rl and R2 each inde endentzle_ﬁs
represent a hydrogen or hal ogen atom or 20 an amino, ni EFGSEGHUENS 5 ky|
or trifluoronethyl group (but Rl and R2 may not both simultaneously
represent a hydrogen atom). Mire prefefably, Rl and R2 each independently
represent a hydrogen, chlorine or bromne atom or an amno, nitro, Cl-C3
al kyl or trifluoronethyl group (but Rl and R2 Z5 may not both

si mul t aneoushy en hydrogen atonj. st preferably, Rl and R2 each
i ndependent | 3 F@S&%@‘gn E:Ee‘ﬁfg?y& Po OrEE;‘BPl\ébr?el"hngﬁ%l(%ﬁlkﬁBrWSlﬂﬁ-aﬁay not
bot h si mgit ageaus| YCEER §5¢f hydrogen atom). 1 5 JUN 2004 WO 01/44170 4
PCT/ SEGQ 03535%’ Xegﬁgsengshéﬁc E -C6 al kyl group, for exanple a linear
C-C6 al kyl group such. as CH2, (CH2)2, (CH2)3 or (CH2)4 Preferably X

represents an oxygen atomor, especially, a group NR13. 5 R5 represents
hydr ogen, or Préeralzly e spmesentSan 08y gankatbmar, Spediblly deoyp NRE> 9.

5
R’ represents hydrogen, or R’ represents C;-Cgq alkyl or C,-Cg alkenyl (e.g.
ethenyl or -CH,CH=CH}), each of which may be optionally substituted by at least one
substituent, e.g. one, two or three substituents independently selected from halogen (e.g.
fluorine, chlorine, bromine or iodine), hydroxyl, (di)-C,-Cg-alkylamino (e.g.
10 methylamino, ethylamino, dimethylamino or diethylamino), -Y-R®,

v ,.

NH
2 and

a 5- or 6-membered heteroarpmatic ring comprising 1, 2, 3 or 4 heteroatoms independently
selected from nitrogen, oxygen and sulphur which heteroaromatic ring may itself be
optionally substituted by at least one substituent, e.g. one or two substituents independently
ts selected from halogen (e.g. fluorine, chlorine, bromine or iodine), hydroxyl and C i-Cs,
preferably C,-Cy, alkyl, e.g., imidazoly! (such as imidazol-1-yl or imidazol-4-yl),
l-methylimidazolyl (such as I-methylimidazol-4-yl), 2,3,5-triazolyl and 2,34,5-

tetrazolyl.

20 Preferred compounds are those in which R° represents an optionally substituted

C1-C¢ alkyl group. A preferred optional substituent is -Y-R®.

When Y represents SO or SO, R® represents a group -R’'Z where R represents a
Cy-Cg alkyl group and Z represents an -OH, -CO,H, -NR*R’, -C(ONR'PR! o
5 -NR)C(0)-C,-C4 alkyl group.

When Y represents an oxygen or sulphur atom or a group NH, R6 may

7
represent a group -R°Z as defined above (particularly -(CH,);OH or -(CH,);0OH),



et henyl or -CH2CH =CH2), each of which may be optionally substitut ed] ﬁy tz
| east one substituent, e.g. one, two or three substituents independe QU@ 004

sel ect eg(c; é%%al ogen (e.g. fluorine, chlorine, bronne #g{rr]g)ﬁg%fg%

hydr oxyl", -Cl1-C6- allcylamno (e.g. in methylam no, am no |,

di ret hyl am no or diethylamno) , -Y-R6, , and a 5- or 6-nenbered
heteroaromatic ring conprising 1, 2, ®or 4 heteroatons independently
sel ected fromnitrogen, oxygen and sul phur which heteroaromatic ring nmay
itself be optionally substituted by at | east one substituent, e.g. one or

i or | mer B o meterathaaraaen: Grsfer SRy et I, BogThst difrowst ) "5l iyt
1 or | ¥ Rt RRrSSERi oA GBI B

T Bt RS LG e Bory T SR ARk Ry kbofl effh fafHay Poaylcambonylor

2,3, 4, S BhEABG -cﬁ% %i@ﬁE&ﬁ&ﬁgaﬁ%B%xwédW&@hd@c%b@ﬁ RS

represents -an opt’i dna subsStitute Cl- 0614allg<yl gr oup. B&prei‘erred

opt i onaly-sibstydatiRnil od tsbutdeFRarboibn -C(ORR eBent LIHDGO)BO, R6
represents a group,;R7Z where R7,gepresents a C2-C6 alkyl group and Z

r epr asenCi,OC(OMPR - co2d(O)ONRIRB . - (O NR1IR11 or 25 -N(R12)C(O) -Cl-C6

al kyl group. Wien Y represents an oxygen or sul phur atomor a group NH, R6
may represent a group -R7Z as defined above (particularly - (CH2)20H or -

CH2) 30H) , 5 JU 04 WD 01/441.70 P S 5 R6 t
gydrégenH), cjl‘féd’fa%(fy%%?ag%%‘ﬁ%l’gmeﬁéﬁ@%‘gﬁpy " iogoprogg?/ :‘)repres-en

In one embodiment of the invention, Y represents an oxygen or sulphur atom or a
to  group NH and R® represents -(CH;),OH, -(CH,);O0H, hydrogen, methyl, isopropyl,
. ; 6
methylcarbonyl or t-butylcarbonyl. In another embodiment, Y represents oxygen and R

represents hydrogen.

Preferably Rs, Rg, Rlo, R!! and R'? each independently represent a hydrogen atom
15 oraC,-C,4 alkyl group.

R represents hydrogen, C;-Cg, preferably C;-Cy, cycloalkyl, C;-Cg, preferably
C,-Cg, cycloalkylmethyl, or R represents a C;-Cg alkyl group optionally substituted by
at least one substituent, e.g. one, two or three substituents independently selected from
20 hydroxyl and C,-Cg alkoxy. Examples of preferred groups R"? include hydrogen,
-(CH,),0H, methyl, ethyl, n-propyl, isopropyl, n-butyl, n-pentyl, n-hexyl,
cyclopropyl, cyclopentyl, cyclohexyl and cyclohexylmethyl.

R, Rls, Rls, R and R'® each independently represent a C;-Cg, or Cy-Cy4, alkyl group.
25
Preferred compounds of the invention include:
2-Chloro-5-{[2-(2-hydroxy-ethylamino)-ethylamino]-methyl]-N-
(tricyclof3.3.1.1"]dec-1-ylmethyl)-benzamide,
2-Chloro-5-{[2-(2-hydroxyethoxy)ethylamino]methyl]-N-(tricyclo(3.3.1.1 #Mdec-1-

130 ylmethyl)-benzamide,



t-butyl), Cl1-C6 al kyl carbonyl (e.g. nethyl carbonyl, ethylcarbonyl, 15 JUN 2004
n- propyl carbonyl or t-butyl carbonyl), Cl-C6 al koxycarbonyl (e.gqg.
nmet hoxy et hoxycarbonyl, n-propoxycarbonyl or t-butoxycarbonyl),

-C( O NR1 C‘ih%gm@rzoc( ORL6, s -CH2OX(O) ORL7 or - O O) OCH2 ORRCT/SH04/82505
preferably an oxygen or sul phur atomor a_ group NH In one enbodi nent of
the invention, Y represents an oxygen &r sul phur atomor a 10 group NH and
R6 represents -(CH7)20H, -(CH2)30H, hydrogen, nethyl, isopropyl,

met hyl car bonyl or t- butylcarbonyl I n anot her enbodlnent Y represents
oxygen and repre nts hydro Preferably 0, R11 aqg R12
each i ndepend&nitee-3- §rfry§w 282 VH? E‘ﬁo%)fiéﬁ‘ﬁﬂ@@eﬁw JaV@myd@[Saﬁ Ryl ldewup.

R13 reprf_gﬁn%%y@é%r ogepSaCS C8, preferably C3-C6, cycloal kyl, C3-C8,

preferab | kyl methyl, or Rl' represents a C 1- C6 al kyl

g1 0Up 0Pt 1 OnBldio VRS IR0kt leBind FRSIES RECURREUE 010 i £ WO OF

three substituents I ndependently sel écte roxy and

al koxy. Uenasiphdes of preferred groups ‘R13 include hydrogen, -(CH2)20H ,

met hyl, ethyl, n-p i sopropyl, n-butyl, n-pentyl, n-hexyl,

cycl apt opy!, 2 PO by et p Do) B REN-BEPIbS 3. RIFHecR1S,
Egd ﬁ&% each i ndependently represent a Cl1-C6, or Cl-Ca, alkyl

oup oY PR E84%Aounds of the invention include: 2-Chloro- 5 -]

gr
52 bty el il 02
2-Ch!orqﬂﬁmﬂbZ)ﬁanﬁﬁmkgxyethoxy)ethyIanrno]nethyl] N- (tricyclo[3.3.
13" ] dec- 12--Ch1oro—S-[3-[(3-hydroxypropyl)amino]propyl]-N—(tn'cyclo[3.3.I.I”]dcc-l-
to  ylmethyl)-benzamide,
2-Chloro—5-[3—(methylamino)propjr}]-N-(nicyclo[3.3. 1.1*7]dec-1-ylmethyl)-
benzamide,
2-Chloro-5-[3-[( -methylethyl)amino Jpropyl]-N-{tricyclo{3.3.1.1*")dec-1-ylmethyl)-
benzamide,
15 5-[3-[(2-Amino-2-methylpropyl)amino Jpropyl}-2-chlore-N-{tricyclo[3.3.1.1>")dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[3-{(4-hydroxybutyl)amino]propyl]-N-(tricyclo(3.3.1.17)dec-1-
ylmethyl)-benzamide, - -
2-Chloro-5-[3~[(2—hydroxy-?.-methylpropyl)amino]propyl]-N~(n'icyclo[3 .3.1.1"]dec-
20 l-ylmethyl)-benzamide,
2-Chloro-5-[3-[[2-(methylamino)ethyljJamino]propyl]-N-{tricyclo[3.3.1.1*"]dec-1-
yimethyl}-benzamide, dihydrochioride salt,
(S)-2-Chloro-5-{3-{(2-hydroxypropyl)aminojpropyl}-N-(tricyclo[3.3.1.1*")dec-1 -
yimethyl)-benzamide, hydrochloride sait,
25 (R)-2-Ch]0ro-5-[3-[(2—hydrcxypropyl)amino]propyl]—N~(tn'cycio[3 3.1.177]dec-1-
ylmethyl)-benzamide, hydrochloride salt,
(R)-2-Chloro-5-{3-{(2-hydroxy-I -methylethyl)amino]propyl}-N-
(tricyclo[3.3.1.17"}dec-1-ylmethyl)-benzamide, hydrochloride salt,
2-Chloro-5-{3-[{2-hydroxy-1-(hydroxymethyl)-1-methylethylJaminoJpropyl]-N-
30 (tdcyclo[3.3.1.1*"]dec-1-yimethyl)-benzamide,



30 yl nmethyl)-benzarnide, 1 5 JUN 2004 wo 01/44170 6 PCT/ SE00102505
2 Chl or 0-5-[ (3- hydroxy- 2, 2-di met hyl propyl ani no) met hyl ] - N-(tricycl o[1d BUNL2064
‘]dec- 1-ylnmethyl)- benzani de, 2-Chloro
-5- [ (5- hydroxypentyl am no)nmethyl]-N-(tri.cyclo[3.3.1.13- 7] dec- |
-yl methyl)- benzamde , s 2-Chloro
5

-5-[[2-[(2-hydroxyet hyl thi o) et hyl a. m @o] methyl ]-N-(tricyclo[33.1.11.7]dec-
1-yl met hyl ) -benzam de , 2-Chl oro-5-(3-[(2-hydroxyethyl)am noj
propyl]-N-(tricyclo[3.3.1.13 7] dec-1- ylnethyl)-benzam de,

2- Chl or 0- 5-[ 3-[ ( 3- hydr oxypropyl ) ami no] propyl ] - ((tI’IC ycl o[ 3.,3. 1. 13" [ dec- |
- to yl methyl34 [EJe(rmmlﬂﬁmo}M@‘l]mneﬁx@@yll Ermh&grbé)ﬁﬂ micyylotbp 1.1 dec-1-
yl]-N-(tricy cI 3.3.1.13 dec- | -ylnethyl)- benzam de,

2- Chl orﬂn&&i)&}p(rﬂzammbyépwppdﬁﬂé] propyl ]-N-(tricycl o[ 3. 3. 1. 13 7] dec- |
-yl rnethyl)- benzam.d

5.[3-[(2- An?&ﬂ%ﬂn%{%ﬁ?p&%‘ﬁﬁwﬁf‘éﬂw}%’]‘)ﬂ?"é‘b‘wipfﬁﬁylkPlo?mcﬁl‘(@r| S

| 37] dec-,1- .

2- Chl or%#y&lﬁ %\éﬂ@%eb Wgﬁam noL] propyl ]-N-(tricyclo(3.3.1.13 7] dec- |

yhnet hyl') > Rengam.-gegs- methoxypropyl)amino]propy!]-N-(tricyclo(3.3.1.1*"]dec-1 -

ylmethy!)-benzamide, hydrochloride salt,

2-Chloro-5-[3-[(3-hydroxy-3-methylbutyl)amino]propyl]-N-(tricyclo{3.3.1.1 37]dec-
1-ylmethyl)-benzamide, hydrochloride salt,

2-Chloro-5-[3-[(2-methoxyethyl)amino |propyl]-N-(tricyclo(3.3. 1.1 3Tdec-1-
ylmethyl)—benz-amide, hydrochloride salt,

2-Chloro-5 —{[3-(methy1amino)prop9xy]methyl]~N-(tricyclo[3 3.1.17")dec-1-
ylmethyl) benzamide,

2-Chlore-5-{[2- [(2-hydr0xyethyl)ammo]ethoxy]methyl]-N -(tricyclo[3.3.1.17")dec-1-
ylmethyl)-benzamide, acetic acid salt,

2-Chloro-5-[{2-[(3-hydroxypropyl)amino]ethoxy]methyl]-N-(tricyclo[3.3.1. 1*"dec-
1-ylmethy!)-benzamide, acetic acid salt,

2-Chloro-5-[[[3-{(1 -methylethyl)amino] propyl]amino]methyl}-N-
(tricyclo[3.3.1.13"]dec-1-yimethyl)-benzamide,

5-[{(3 -Aminopropyl)amino]methyl]-2-chioro-N-(tricycio(3.3.1.1 »ldec-1-ylmethyl)-
benzamide,

2-Chloro-5-[{[2-[(1-methylethyl}amino]ethyl]amino]methyl}N-
(tricyclo(3.3.1.13"]dec- [-ylmethyl)-benzamide,

3-[[3-{4-Chloro-3-[[(micyclof3.3.1.1 N dec-1-ylmethyl)amino]-
carbonyljphenyl]propyliamino ]prepanoic acid, 2,2-dimethylpropyl egter, trifluoroacetic

acid salt,

2-Chloro-5-[3-[(2-hydroxyethyl)pentylamino Jpropyt]-N-(tricyclo[3.3.1. 1*"|dec-1-
ylmethy!)-benzamide,
7-Chloro-5-{3-(methyl-2-propenylamino)propyl]-N-(tricyclo{3.3.1.1 “dec-1-

ylmethyl)-benzamide,



2- Chl or 0-5-[ 3-[ (2- hydr oxy- 2- net hyl propyl ) am no] propyl ]-N-(tricyclo 15 JUN 2004
[3.3.1.13 ] dec- 20 1-ylnmethyl)-benzam de,
2 ChI oro [13 %2 (et hyl am no) et hyl Jam no] propyl ]-N- (tricyclo[3.3.1.

'] dec” 9 Y#18t hyl ) - benzani de, di hydrochl oride salt, PCT/SE00/02505
(S) 2- Chl or o- 5- [ 3-[ (2- hydr oxypropyl ) am no] propyl ] - N
(tricyclo[3.3.1.13.7]dec-1- y[rnethyl B-benzam de, hydrochloride salt, zs
(R) -2-Chl oro-5-[3-[(2-hydroxypropyl)am no] propyl]-N (tricyclo[3.3.1.1 1.7
] dec- 1- ylnethyl) benzam de, hydrochloride salt, (R-2-Chloro-5-[3-[(2
- hydr oxy- nmet h Iethyl anlno]prop h trlc clo [3.3.1.13" ] dec-
-yi met hyl ) b%wﬁhe\ﬂﬁ% {34l ﬁqhbhapu@o)sév methz/ op@IPB- [ [ 2- hydroxy- | -

E[‘??E%Y Hbes! qﬁf}% CFS’W%{?‘E]?FS‘JEBB@%L% gesol 5 JUN 2004 7 5-3 - [2
- (Acet yl ani ng)_b?BtleJlJthﬁiﬁln i bre AR Lihore: ﬁ%ggy%{]ol 0?3”’21‘6%53(% 3y 1 dec- |

- ylmethyl) - bénzam’de, " hydr i de salt
(di er hybaemoje, et hyl ] am no] propy[]-N(tncyclo[3.3.1.1". 7] dec- | -
| met hyl ) - benzam de , %dr ochioride salt,

ghe Soro 5- [Zaqmgormfhbn vbvala;mm)pcqmﬂeﬂi&(hicqu[ﬁBucy‘é]dega ﬁnﬂedﬂg.)ldeec- |
yl f%m% zam de, hydrochloride salt,

Ch. 2 a‘f‘ % (3- hydr oxy- 3- rrethyl but yl ) ani no] pro

N-(t I't,
it G ACHS L G e b TR B byt e o
de

Ct-¥Imethyl)-benzamide,

yl]
Ch

2
2-
> cni
-]
2-Chloro-5-[3-{(2-hydroxyethyl)methylamino Jpropyl}-N-(tricyclo[3.3.1.1*"}dec-1-
10 ylmethyl)-benzamide,
2-Ch.loro—S-[3-(dipropylamjno)proEyI}-N-(tdcycIoD.3 1.1*"]dec-1-ylmethyl)-
benzamide,
2-Chloro-5-{3-[(2-hydroxyethyl)(1-methylethyl)amino]propyl]-N-
(tricyclo[3.3.1.1*"])dec-1-ylmethyl)-benzamide,
15 5—[3—[Butyl(2-hydroxyethyl)arnino]propyl]—2-ch.loro~N-(t1icycIo[3 3.1.1% " dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[3-(diethylamino)propy!]-N-(tricyclo(3.3.1.1*"]dec- 1 -ylmethyl)-
benzamide, o |
2-Chloro-S-[3-(dimethylamino)propyl]—N-(tricyclo[3 3.1.1>"]dec-1-ylmethyl)-
20  benzamide, '
5-[3-(Butylmethylamino)propy!]-2-chloro-N-(tricyclo{3.3.1.1*"]dec- 1 -ylmethyl)-
benzamide,
2-Chloro-5-[3-[(2-hydroxyetby1)pmpylamino]proéyl]-N-(uicyclo[B 3.1.1%]dec-1-
yimethyl}-benzamide,
25 2-Chloro-5-[3-[ethyl(2-hydroxyethyl)amino]propyl]-N-(tricyclo[3.3.1.17"]dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[3-(dibutylamino)propyl]-N-(tricyclo[3.3.1.1*"]dec- | -ylmethy!)-
benzamide,
2-Chloro-5-{3-(ethylpropylamino)propy!]-N-{tricyclo[3.3.1.1*"Jdec- 1 -ytmethyl)-

1 benzamide,



yl met hyl ) - benzam de, hydrochloride salt, 2-Chloro-5 -[][ 15 JUN 2004
3- (met hyl am no) propaxy] net hyl | - N-(trlcyclo[3 3.1.1'-")dec- 1- ylnethyl§
benzam de,
2-Chl oro-5-[[2-[(2-hydroxyet hyl)am no] et hoxy] nethyl]-N-(tricyclo[3.3.1.1'-7
] dec- | - ylnethyi)-benzam de, acetic acid salt,

2-Chloro-5-[] [(3 hydr oxypr opyl ) am no_] et hoxy] net hyl ]
-N-(tricyclo[3.3.1.1""]dec- I-ylnethylg-benzanlde acetic acid salt,

2-Chl oro-5-{[[ 3- [(1-nethy| et hyl )am no] propyl] amino Jnethyl]-N (trlcycle
[3.3.1.13"] dec- | -ylnethyl) benzam de, 5 [ [ (3- Am nopropyl )am no

LGl of o) 51 [ESHiaEp fdsm A e T A b e Lt N o3 g
t | | | thyl)-b d

4! [I[gyf %}?FW%E’%’ZE'{“ & oyl (3.3 1 s ?]né:cr:n Uyl met hyl ) ani no]

car bonyl ] phe@ﬁﬂ&&@@@kig.mﬁb@lﬁ&ﬁ&o%}epﬁ JRsthlamdniptogPRL-Ry| propyl ester,

trifluoroacetic aci

2- Chl or o _/>[c$o (G2 Wﬁreexyﬁmﬁlﬁlpwﬁzﬂnm no] propyl ]-N-(tricyclo
[3.3.1. dec-1 - ylneth benzam de, 37
2- Chl oro 5- [%C@tm@ 3-[2y¢pé@@1¥9r!arﬁrwﬁw&gwqm IReqe Ry Enectp(3.340- 1 ldrfdec- 1-

| met hyl )-b 5 JUN 2004 WD 01/44170 PCT/5E00/ 02505 8
Vet e bensamide

2-
ne
2-
3.

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

2-Chloro-5-[3-[[1 -(hydroxymethyl):z,z-dimethylpmpyl]amino] propyl]-N-
(tricyclo{3.3.1.1*]dec- 1-ylmethyl)-benzamide,

2-Chloro-5-[3-[[2-(dimethylamino)ethyl]amino]propyl]-N-{tricyclo[3.3.1.1*}dec-1-
ylmethyl)-benzamide, '

2-Chloro-5-[3-[(3-hydroxy-2,2- dimethylpfopyl)arnino]propyl]—N-
(tricyclo{3.3.1.1*"]dec-1- ylmethyl)-benzanude

2-Chlord-5-[3-{(1,1 -dimethylethyl)amino]propyl}-N- (mcyclo[3 3.1. l”]dec t-
ylmethyl)-benzamide,

2-Chloro-5-[3-[[3-(dimethylarnino)propyljamino]propyl]-N-(tricyclo[3.3.1.1>"[dec-
1-ylmethyl)-benzamide,

2-Chloro-N-(tricyclo[3.3.1.1*7)dec- 1-ylmethy!)-5-[3-{(1,2,2-
trimcthylpropyl)amino]propyl]-benzamidc,

5-[3-(Butylamino)propyl]-2-chloro-N-(tricyclo(3.3.1. 1*7]dec- 1 -ylmethyl)-benzamide,

2-Chloro-5-{3-[[1-(hydro xymethy!)-2-methytpropyljaminoJpropy{]-N-
(tricyclof3.3.1.1*"]dec-1 -yimethyl)-benzamide,



2-Chl oro-5-[3-[[ 2- (di net hyl am no) et hyl ] et hyl am noJpropyi]-N -
(tricyclo[3.3.1.1' -7]dec- | -yinethyl)-benzamide , 5-[3-(B 15 JUN 2004
ut yl et hyl am no) propyl J-2-Chloro-N -(tricyclo[3.3.1.137] dec-1-yl rnet hyl) -
benzam de, s 2-Chl oro-5-[3-(nethyl pentyl arni no
ypropyl]-N-(tricyclo[3.3.1.13-7]dec-1-yl nmethyl)- benzam de,

2-Chl oro-5-[3-[[ 2-(di et hyl am i no) et hyl Jiet hyl am no]
propyl]-N-(tricyclo[3.3.1.13-"]dec- | -ylnmethyl) -benzanm de,

2- Chl oro-5-[ 3-[ (2- hydr oxyet hyl ) net hyl am no] propyl]-N-(tricyclo[3.3.1.13"]de
c- | - io ylnethyl)-benzarn.ide , 2-Chloro-5-][3- (dlpropylarnlno)propyl]

-N- (tricycl of Ehdoch-3LB3-](denethylpropyilyamtinylpyopybleNz(@t eyotte3.3. 1.1 [dec-1-

2- Chl oro-5-[3-[(2- hydroxyet h ) (1- net hyl et hyl ) am no] propyl ] - N-

(tricycl pa@tglbaanmiidgc- | -ylrnethyl)-benzam de 15

5-[3-.[Butyl (2-hydrox hyI n1no o yl ].- 2- chl gr,0- :

N-(tricycl o[ércéﬂqroph E{g pLpRy Ha-(Tisyelo B & 2 Idee i et hyl
am ao)prolﬁ}/%ll lgB%t“C cIo[3 3 1 13 7] dec- | - ylnethyl)- benzam de, -

2- Chl or 0¥ ylanln o )propyl ] -N-(tri cyclo [3 3.1.13.7]d ec-
| -yl nmethyl);. xy-1,1-dimethylethyl)amino]propyl}-N-

5-13-(Butyl rreichlg% prop;:/0 iy - 2- cﬁmgrg N-y%rllcycpl o‘[)ﬂ3 1.1 dec- | -

yl met hyl omc@eﬂzaan (Iié’]dez-l ﬂmh&nhyl)-ﬁe[ﬁz’ézm{iaéZ hydr oxyet hyl ) pr opyI am' no
| propyl ]-N-( tricyclo [3.3.1.13-']dec-1-

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

2-Chloro-5-[3-[(2-fluocoethyl)amino]propyl]-N-{tricyclo(3.3.1.1 ¥7)dec-1-yimethyl)-
benzamide,

2-Chloro-5-{3-((2-methoxy-1-methylethyl)amino]propyl]-N-(tricyclo{3.3.1.1 } '?]dec-
1-ylmethyl)-benzamide,

2-Chloro-5-[3-[3-(methylamino)propoxy]propy!]-N-(tricyclo[3.3.1.1*}dec- 1
ylmethyl)benzamide, dihydrochloride salt, -

5-[[[(1-Aminocyclopropyl)methyl](2-hydroxyethyl)aminomethyl]}-2-chloro-N-
(tricyclo{3.3.1.137}dec-1-ylmethyl)-benzamide,

S'—[[(2-Hydroxyet.hy1)[2-(methylamino)ethyl]a.mino]methyl]-z-methyl-N—
(tricyclo[3.3.1.1"]dec-1-ylmethyl)-benzamide,

2-Chloro-5-[3-[[2-(1-methyl-1H-imidazol-4-yl)ethyl Jamino}propyl]-N-
(tricyclo[3 3 1.1*7]dec-1-ylmethyl)benzamide,

2-Chloro-5-[3-{[2-(1H-imidazol-4-yt)ethylJamino Jpropyl}-N-(tricyclo(3.3. 1. 1*71dec-
1-ylmethyl)benzamide,

2-Chloro-5-[3-[[3-(1H-imidazol-1-yl)propylJamino]prop yl]-N-
(tricyclo[3.3.1.1*"}dec-1-ylmethyl}benzamide,

and pharmaceutically acceptable salts and solvates thereof.

The present invention further provides a process for the preparation of a compound

of formula (1) as defined above which comprises:



-yi met hyl) - benzam de, 25 JUN 2004
2-Chl oro-5-[ 3- [et hyl ( 2- hydr oxyet hyl ) am no] propyl ]-N-(tricyciof 3. 3. 1. 1_L§ Me
2 - benzam de, 2-Chloro-5-[3-(dibutylamn )
)propylr%hﬂ? cyclo [3.3.1.13' ]dec - | -ylznethy | )- bgﬁg§ﬁ?°“°°“
2-Chl oro-S-[ 3- (et hyl propyl am no) propyl ]-N-(tricyclo[3.3.1.1 "']dec-
-yl nmethyl)- 30 benzaride, 1 5 JUN 20 9 2-Chloro-5-[3-[nethy [( |
-met hyl ethyl )ami no]lpro pyl]- N=(tricyclo[3.3.1.13 ]Jdec-1- ylnethyl)-
enzam de, 2-Chl oro-5-[3-([3-(di nethyl am no) propyl]nethylanino]propyl]-N—
(tricyc o[ ).- benzam de
b o or (95 P%ReS ETReR SRR ANy PP B AR . reacting a compound
yl]- N-(torfgg%lgél i}q 1.13,"]dec - 1-ylnmethyl)-b enzam de,
(cyclo

2- Chl or o- hexyl r net hyl ar ni ng

Ypropyl ]-N-(tricyclo[3.3.1.13" ]dec-1R ylneﬁhyLﬁ) benzam de, 2-Chloro-5-[3
-[[1 (hydroxyrrethyl) 2, 2 di met hyl pro am no] propyl]-N (tricyc to

3 1.13 ,'] dec - | -ylnethyl) _

[ 3. 3.

2-Chl oro-5-[3-[[2-(di nmet hyl arni
(tricyclo[3.3.1.1" ""]dec- | -
2- Chl or o-5-[3-[(3- hydroxy- 2, 2-
cyclo(3.3.1.13-"]dec- | -y Ir

Vpropyl ) am no] propyl]-N (tri
)-benzam de,

(1)

s wherein L' represents a leaving group {e.g. a halogen atom or trifluoromethanesulphonate
group) and D, E, Rl, R? and R* are as defined in formula (I), with a compound of general

formula

H\x,Rs
(IV)
L3

wherein X' represents an oxygen or sulphur atom or a group NR13, and R” is as defined in

formula (I), optionally in the presence of a suitable silver salt (e.g. silver

trifluoromethanesulphonate); or

1s  {b) when X represents SO or SO,, reacting a corresponding compound of formula (I) in

which X represents a sulpbur atom with a suitable oxidising agent; or

(c) when X represents a group NR“’, reacting a compound of general formula



2-Chloro -5-[3-] I

]dec-1 - ylnethy e

2- Chl or q-,5- [ 3- di met hyl am no) propyi ] am no] propyl ] - N-(trlc Ci 0[3 3.1.1" -
'1de C-QVBP%ﬁ 7% ) - benzani de, 2- Chl or o- N—(trlcycto[3 3PQT/SEQUAZp{Pe c

I -yl rnethyl)-5-[ (1

5-[3-(Butyl am no) propyll-2-chloro-N(

,2,2- trinmethyl prt?gyl ) am no propyl] - benzani de,
yl met hyl ) - benzam de, 2-Chlor o-5-[3-[[ |

icyclo 3.3.1.137] dec- | -
-(hydroxynethyl)-2-nethy|propyl]anino ]pro pyll-N (tricyclo [3.3.1.1

(1, -di met hyl et hyl ) am nol propyl ]-N-(tricycl o[ 3. 3.

| ) - benzani de, 1T %%UN g[l[]l.
3-(
hyl
3-

‘]de - | -yinethyl -benzanmide, 1 RIIUN 2084 2 Chl or o- 5-[ 3- [(I
rrethyl propyl ) am no]prop yl]-N-(tricys&l of 3(1? '] dec-1-
yl met hyl ) - benzam de, -Chloro -5- [3 (et hylthl o) et hyl ] am no] prop
yl]-N (trlcyclo(33113]dec 1-_ pH-AG ) - benzam de, 2-Chloro-5-[3-[(2
- hydr oxy- 1, I-dlrrethylethyl)an{)no]pr -N- (tricyc to [3.3.1.1'."] dec-
| - ylrnethyl)-b enzam de, 2-Cjploro-, [3 (2- propenyl am no) propyl ] - N-(
tricyclo[3.3.1.13" "]dec- | -y yIF§ benzar ni de ,
2- Chl oro-5-[3-[(2-fl uoroethyl
am no] propyl ]-N-(tricycl o(3. ,"]dec-1-ylnethyl)- benzam de,

2-Chloro-5-[3 V)
-[ (2- met hoxy-1 - et hyl et hyl ) am no] propyl ]-N-(tri cyél 0(3.3.1.13-")dec- |
-yl met hyl ) - benzam d e,

wherein R* represents a bond or C-Cjs alkyl group a.nd“D, E, R' and R? are as defined in

formula (1), with a compound of general formula

Hxv,Rs
R13

S

(VD)

wherein R and R are as defined in formula (I), in the presence of a reducing agent (e.g.
sodium tracetoxyborohydride);
10 and optionally after (a), (b) or (c) con{rening the compound of formula (I) obtained to

a pharmaceutically acceptable salt or solvate thereof.

The processes of the invention may conveniently be carried out in a solvent,
€.g. an organic solvent such as dichloromethane, 1, 2-dichloroethane or tetrahydrofuran, at
1s  atemperature, e.g. in the range from 0 to 200 °C, preferably in the range from 0 to 150 °C.
The oxidising agent used in (b) above may, for example, be 3-chloroperoxybenzoic acid or

potassium peroxymonosulphate, commercially sold under the trade mark “OXONE”.

Compounds of formula (V) in which a represents a bond may be prepared by

20 reacting a compound of general formula



.2-Chloro-5-[3-[3- (rnethyl am no) propoxy] propyl]-N(tricyclo[3.3. |

1'.']dec-1- ylmethyl)benzami de, di hydrochlorid e salt, 5-[[[(1-Ani nb3 JUNZ00¢
eyet opropyl ) et hyl ] (2- hydroxyet hyl ) am no] met hyl ] - 2- chl ogp~ deyctof

3 3. 1 1ROV ot hyl ) - benzan de. | bt NeobibishS
5-[[(2- Hydroxyet hyl ) [ 2- (et hyl am no) et {%I ] am no] nethyl]-2-rnethyl-N

(tricyclo [3.3.1.1'"-"]dec-1 -yl nethyl)ibenzam de, _
2-Clloro-5-[3-[[2-(1-nmethyl - | Himdazol-4-yl)ethyl] amno ] propyl]-N
(tricyclo[3.3.1.13""]dec - | -ytnethyl) benzam de, 2-Chloro-5-[3-[[2-(1
Him dazol-4-yl)ethyl]Jam no Jpropyl] N (trigyelo(3 - 3.1.1""]dec- |

-yi et hyl ) benzam de , 2-Chloro -5-[3- rm dazol -

| -yl)propyl]am no]propyl]-N - (tricyclof$=3.1.13" ]Jdec - | -

septabl e salts and sol vates

| des a process for the

) as defined above which conprises:
D/R250- 255 (a) when X represents an

R B, reacting a conpound O 1.7 of
Eﬁupsents a teaviag group (e.g, a hal ogen

prenat e (VID)

wherein Hal represents a halogen atom such as bromine and D, E, R1 and R2 are as defined

yl met hyl ) benzam de, and pharnaceut ig2
t hereof The present invention fublher
preparation of a conmpound of forjnula {
15 JUN 2004 WO 01/44170 1 | v'r S

oxygen or sul phur atomor a gr
general fornula 5 wherein L |
atorn or trifluoronethanesul

in formaula (1), with a base such as t-butyllithium and then with a formylating agent such as

dimethylformamide.

Compounds of formula (VII) may conveniently be prepared by reacting a compound

of general formula

D/ RZS

(VI
wherein R* represents NH; or CO,H and D is as defined in formula (T),

18 with a compound of generzl formula
' | R3 Hal

RSO

’
| | R )
wherein R* represents CO,H or NH,, and RI, ®? and Hal are as defined in formula (V1I)

above. -

ts Compounds of formula (V) in which R represents a C,-Cs alkyl group may be
prepared, for example, by reacting a corresponding compound of formula (V) in which R%
represents a bond with (methoxymethyl)diphenylphosphineoxide in the presence of a base,

or, with a compound of general formuia



1 2 4 group) and Db E, R, Rand R are as defined in forrmula (1), V\AESL?
conpound of general fornmula 101 HI ~ X* R5 13 5 wherein X represé SN0
oxygen or sul phur atomor a group NR, and Ris as defined in forrmula (1),
opt i onal M P We presence of a suitable silver salt (e.gPCIIEPEP2505
tfifluoronethanesul phonate); or 15 (b), when X represents SO or S02,
reacting a correspondi ng conpound of f dffmul a (1) in which X represents a
sul phur atomw th a suitable oxidising agent; or (c) when X represents a
group NR 13 , reacting a conpound of general forrmula 1 5 JUN 2004 WO
01144170 PCTI SE09/ 02505 12 (V) wherein R20 represents a bond or (-C5 al kyl
group and D, E, Rl and R2 are _as defined in formula (I), with a conpound

of general fornmula 5 wherei ) \an@:@)l @fRdefined in fornul a (1), in
the presence of a reducing agénp-e: antri acet oxybor ohydride); 10
and optionally after (a), (b) ofl (c) convergmg the conpound of fornula (I)
obt ai ned to o )

in whichnis 0, 1, 2 or 3 and R and R’ independently represent C,-Cg alkyl groups,
followed by hydrogenation.

Alternatively, compounds of formula (V) in which R%° represents a C,-Cs alkyl
group may be prepared by reacting a compound of formula (VII) with an alkenol (e.g.
2-propen-1-ol (allyl alcohol), but-3-enol, pent-4-enol or hex-5-enol) in the presence of a
palladium catalyst, optionally followed by a hydrogenation reaction and an oxidation
10 reaction using, for example, Dess-Martin™periodinane reagent (these last two sfeps are not

required when the alkenol is ally! alcohol).

As a further alternative, compounds of formula (V) in which R represents a C,-C;

alkyl group may be prepared by reacting a compound of formula (VII) with an alkenoate .

15 ester (e.g. methyl acrylate or ethyl acrylate) in the presence of a palladium catalyst such as
palladium acetate, followed by redﬁction of the ester group to a hydroxy! group and then

oxidation to the aldehyde with an oxidising agent (e.g. Dess-Martin periodinane reagent).

Compounds of formula (I) in which R’ represents a C»-Cg alkyl group substituted by
20 agroup Y-R® where Y represents O, S or NH and R® represents a group -R'Z as defined
above, may be prepared by reacting a correspoﬁding compound of formula (I) in which R’
represents a C»-Cy alkyl group substituted by a hydro'xyl group with a hydroxyl activating
agent (such as methanesulphonyl chloride) in the presence of a base (such as

triethylamine), followed by reaction with a compound of formula HO-R7Z, HS-R'Z or
s H,N-R'Z.

Compounds of formula (I) wherein E represents a group NHC(O) may be prepared

from a compound of general formula



a pharmaceutically acceptable salt or solvate thereof. The processeslpfuﬁﬂﬁb
i nvention may conveniently be carried out in a solvent, e.g. an organlé
solvent dlchloronethane 1, 2-dichioroethane or of uran,

is gﬁf®263fature in the range fromO to 200 C P%?%{era 'y in t he
range fromO to 150 C. The oxi di si ng %gent used in (b) above may, for
exanpl e, be 3-chl oroper oxybenzoi c aci dor pot assi um per oxynonosui phate,
comercially sold under the trade nmark "OXONE ". Conpounds of fornula (V)
in which R20 represents a bond nmay be prepared by 20 reacting a conmpound of
general formula 1 5 JUN 2004 WO 01/44170 13 (Vi) PCT/ SEGO 0250 5 wherein
Hal represents a hal ogen atom such as brommne and D, E, RL and R2 are as
defined in fornmula (1), with a bas@®such & t-butyllithium and then with a
fornyl ating agent such as dimethyl f ormayfi de. 5 Conpounds of formula (Vi)
may conveniently be prepared by reac a conpound of general fornmula D
WS(WWU\mmeHIWSqu% i i
formula (1),

R D)
wherein R[, R? and R’ are as defined in formula (I} and X represents O, S or NRB, by
reaction with adamantylmethylamine or adamantylethylamine, in the presence of a

s coupling agent such as 1,1'-carbonyldiimidazole.

Compounds of formula (I} wherein E represents 2 group C(O)NH may be prepared

from a compound of general formula
R R

H,N

1

0 R ety
wherein RI, R? and R’ are as defined in formula (I) and X represents O, S or NRB, by
reaction with édamantylacetyl chloride or adamantylpropanoyl chloride in the presence of a

base such as triethylamine.

15 Compounds of formula (XI) can be prepared from a compound of general formula
R? R:-L?
HO,C
R’
(XIIT)

wherein L represents 2 leaving group (such as a halogen atom or

trifluoromethanesulphonate group) and Rl, R? and R* are as defined in formula (), with a



to with a conpound of general formula R (I1X) wherein R30 represent]% @%‘ﬁhh
or NH2, and Rl, R2 and Hal are as defined in fornmula (VIl) above.'*Tl

Conpoun of farmula (V) in which R20 represents a C1-C5 al kyl group may be
pr epar eg,a’qfodf“g{?arrpl e, by reacting a corresponding conpouﬁQT%FOQfQﬂa%I a (V)
in which R2 represents a bond with (inethoxynethyl)di phenyl phosphi neoxi de
in the presence of a base, or, with aléompound of general forrmula 1 5 JUN

2004 WD 01/44170 PCT/ SE00/ 02503 14 RRO>(CH2) ~ EIl OOR OR (X) in -
which nis 0, 1, 2 or 3 and R and R independently represent Cl-C6 al kyl

groups, foallo h enation. 5 Alternatively, conpounds of fornula
(V) in M?@nourg%gﬁﬁpég&f@ &i@dﬁﬁg}vg gBtionally in the presence of a silver salt such

as silver trifluoromethanesulphonate.

Compounds of formula {XII) can be prepared from a compound of general formula .
R R
HN
R1
s (XIV)
wherein L’ represents a leaving group (such as a halogen atom or
trifluoromethanesulphonate group) and Rl, R* and R* are as defined in formula (1), with a
compound of formula (IV) as defined abqve, optionally in the presence of a silver salt such
as silver trifluoromethanesuiphonate.
to
It will be appreciated that certain compounds of formula (I) may be converted into
further compounds of formula (I). .For example, compounds of formula (I) in which -Y-R® .
represents -OH can be converted to compounds in which Y is O and R% is
C1-Cg alkoxycarbonyl, by reaction with an acylating agent. Furthermore, compounds of .
15 formul‘a (D) in which X represents NRI_3 and R¥3 is other than hydrogen, for example, a
cyclohexyl group can be prepared by reacting a compound of formula (I) in which X
represents NH with cyclohexanone in the presence of a reducing agent such as sodinm

triacetoxyborohydride.

20 Compounds of formula (1), (IV), (VI), (VIII), (IX), (X), (JI) and (XIV) as well
as compounds HO-R7Z, HS-R'Z and H,N-R’Z are either commercially available, are

well known in the literature or may be prepared easily using known techniques.

It will be appreciated by those skilled in the art that in the processes of the present
13 invention certain functional groups such as hydroxyl, carboxyl, aldehyde, carbonyl or

amino groups in the starting reagents or intermediate compounds may need to be protected



group may be prepared by reacting a conpound of formula (VU with ag
al kenol (e.g. 2-propen-l-ol (allyl alcohol), but-3-enol, pent-4-en t5 N 2004
hex-5-enol) in the presence of a palladiumcatalyst, op ol | oned
by a hyWPddetti on reaction and an oxidation 10 reactloni’big%dl%r’@

exanpl e, Dess-Martin periodinane reagent (these last two steps are not
requi red when the alkenol is allyl al c’c?hol). As a further alternative,
conmpounds of formula (V) in which R20 represents a C2-C5 al kyl group may
be prepared by reacti ng a corrpound of for mula (VI1) with an al kenoate 15

ester (e.qg. | acrylate or _ rylate) in the presence of a
pal | adi 3%?6%‘?%9 $TOURR: hitps, ths aHf? é%? a?fBPOLF@FPéS?w%%/(I}@éMéM%YF of the

I d h | dehyd h
oxi i st 5! Bt Sl o AR e%r%ofpﬁﬁt selite Pheont). Compounde of o

formula (1) in which RS represents a C -C6 al kyl group substituted by 20 a
group -Y-R6 where Y represents 0, S or NH and R6 represents a group -R7Z as

defi ned abod&e pratyctivgm swlefepreeettion of dantionsl goﬁpmselsmifbddmngwménd of
formula (1) in which R represents a C2-C6 al k¥ group substituted by a
hydr oxyCrovrsup Qﬁg@wcghﬁrymmwdlta@bw%fng’f%@m [esuohPrass (187 heandsul phony|

g MR g T W e
Compoung G BLIMA (44 rher ol n E 1epresents 2 o 8‘&"2535( WD 017 44170
PCT/ SE00/ 02505 15 H®2C
The compounds of formula {I) above may be converted to a pharmaceutically
10 acceptable salt or solvate thereof, preferably an acid addition salt such as a hydrochloride,
hydrobromide, phosphate, acetate, furnarate, maleate, tartrate, citrate, oxalate,
methanesulphonate or p-toluenesulphonaze, or an alkali metal salt such as a sodium or

potassium salt.

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

mixtures thereof also form an aspect of the present invention.

20 The compounds of the present invention are advantageous in that they possess
pharmacological activity and have utility as modulators of P2X5 receptor 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, chronic obstructive pulmonary disease (COPD),

35 bronchitis, septic shock, glomerulonephritis, irritable bowel disease, ﬁrohn's disease,
ulcerative colitis, atherosclerosis, growth and metastases of malignant cells, myoblastic
leukaemia, diabetes, neurodegenerative disease, Alzheimer's disease, meningitis,
osteoporosis, burm injury, ischaemic heart disease, stroke, peripheral vascular disease and
varicose veins.

30



(XI') wherein Rl, R2 and R3 are as defined in formula (1) and X reprefsar]hﬁzum
0, Sor NR 13, by reaction with adamantyl net hyl am ne or

adamant yl et hyl am ne, in the presence of a 5 coupling agent such as _
1, 1' - car g)r?%ﬁlia’ﬁ]m dazol e. Conpounds of formula (1) wherei ACESERNIE Nt s a

group C(ONH nmay be prepared froma cgonmpound of general forrmula 10 I R

wherein Rl, R2 and R3 are as defined i nt% ornul a (I') and X represents 0, S
or NR13, by reaction with adamantylacety | chloride or adanmantyl propanoyl
chloride in the presence of a base such as triethylamne. is Conpounds of

(X11)° wher ARS8 FEBR kR, PRER G s et %zzé@ﬁgf@gc;ﬁﬁgsm or
Formila (o iy soaesils ORGPt S e e B BB B oina of

formul a ¢devgpyas defi ned above, optionally in the presence of a silver salt
such as silver trifluoronethanesul phonate . Conpounds of fornmula (X1 )
can be prepared froma conpound of general formula

5 In another aspect, the invention provides the use of 2 compound of formula (1), or a
pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined in the

manufacture of 2 medicament for use in therapy.

In the context of the present specification, the term “therapy" also includes
io  "prophylaxis" unless there are specific indications to the contrary. The terms "therapeutic"

and "therapeutically” should be construed accordingly.

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

susceptible to developing the disease or condition.

20 The invention further provides a method of effecting immunosuppression (e.g. in the
treatment of rheumatoid arthritis, irritable bowel disease, atherosclerosis, psoriasis,
pulmonary disease, e.g. COPD or bronchitis, or diseases of the central nervous system, e.g.
Alzheimer's disease or stroke) which comprises administering a therapeutically effective
armount of a compound of formula (I), or a pharmaceutically acceptable salt or solvate

25 thereof, as hereinbefore defined to a patient.

For the above-mentioned therapeutic uses the dosage administered will, of course,
vary with the compound employed, the mode of administration, the treatment desired and
the disease or condition indicated. For effecting immunosuppression, the daily dosage of

30 the compound of formula (I) will typically be in the range from 0.001 mg/ke to 30 mg/kg.



R, RL35( ) to wherein L3 represents a |eaving group (such as a tﬁ)m
atomor trifluoronethanesul phonate group) and Rl, R2 and R4 are as Q}
in formula (1), with a conpound of formula (1V) as defined abov

opt i onaWiW1kkL7®he presence of a silver salt such as sil 3@]”5]3“0’02363

trifluoronethanesul phonate . it wll be appreci ated that certain conpounds
of fornula (1) may be converted into !Purther corrpounds of fornmula (1). For
exanpl e, compounds of formula (1) in which -Y-R6 represents -OH can be’
converted to conmpounds in which Yis 0 and R6 is Cl1-C6 al koxycarbonyl, by
reaction with an acyl ating agent. Furthernore, conpounds of. is fornula

(n) iln whi ch X Ireﬁresents NR 13 and R13 is other than hydrogen, for f
formil a (1 1) Thbcomper: troghue Eheat RERER TR BRI S S IROHEE O e
of are 0?%3@%%3&56&?@%@0@9&%1? %éne?&l?t@(éﬂﬁﬁhﬁt&éﬁ indBe forgPof@npounds  of

formul a ') (XI11) and (XIV) as well as

CO”DOUnpﬁarEQ:&MaJ don Fosticine wiiNhB farmaule (Bidohound/atgsdvatt (actiawai | abl e,
are well known in the literature or nmay be prepared easily_using known

t echpi qingsedidrt) isiih lasdoeiatipp Mt aaml@anbsemﬁdéﬁea%q@mabb'oﬁdﬂwaflhéﬂ%rtt OF R3Tef-n t he
processes of the present 5 |nvent| ertain function u h as
hydr oxy PepersinoRsy € IRPER @T P@Tﬂlﬁlﬁf ép 5U s‘)S%r?ngﬁg PE% | g
reagents of A SLTEGN A% %wr@gy&%bml g5 dndeR pP&eRbRL BGh @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

10 based on total compasition.

Thus, the present invention also provides a pharmaceutical composition comprising a
compound of formula (1), ora pharmaceutically acceptable salt or solvate thereof, as
hereinbefore defined in association with a pharmaceutically acceptable adjuvant, dxluf:nt or

15 carrer.

The invention further provides a process for the preparation of a pharmaceutical
composition of the invention which comprises mixing a compound of formula (I), or a
phanﬁaceutica.lly acceptable salt or solvate thereof, as hereinbefore defined with a

20  pharmaceutically acceptable adjuvant, diluent or carrier.

The pharmaceutical composition of the invention inay be administered topically (e.g.
to the luﬁg and/or airways or to the skin) in the form of solutions, suspensions,
heptafluoroalkane aerosols and dry powder formulations; ot systemically, e.g. by oral

»s  administration in the form of tablets, capsules, syrups, powders or gfanules, or by
parenteral administration in the form of solutions or suspensions, or by subcutaneous

administration or by rectal administration in the form of suppositories or transdermally.

The present invention will now be further explained by reference to the following

30 illustrative examples.



1 5 JUN 2004 WO 01/44170 PCT/ SEQO/ 02505 17 by protecting groups. T|’1L55, h}@@
preparation of the conmpounds of forrmula (1) may involve at a certain é[{a

t he renowaloiofiione or nore protecting groups. The protecti s
deprotection of functional groups is described in 'Prot ectPi%\?feS%gm@]%ups in
Organic Chem stry', edited by JWF. My@gm e, Plenum Press (1973) and
"Protective Groups in Organic Synthesis', 2nd edition, T.W G eene and
P.GM Wts, WIley-Interscience (1991). The conpounds of fornula (1) above
may be converted to a pharnmaceutically 10 acceptable salt or solvate
thereof, preferably an acid addition salt such as a hydrochl oride,
hydr obr o de, hosphate, acetate, funarate, naleate, tartrate, citrate,
oxal at e, %ﬂlﬁiﬁgsul phonat e orp-tol uenesul phonate, or an alkali netal salt
such as g@holdi um fé BO assi ug1 salt. 15 Certain conipounds of formula (1)
are capablPBFal<(I-Ryarnyssttylaginphethylamigohumethyl]-Mi(tricyols (383 der §ilesd
that theqi o) l,| .geonetric and optical isoners of the
conpoundé %gwgﬁg?%;%ﬂgpgn mo%lﬂ'r-lgg'thereof i ncl udi ng racenat es. _

Taut osrers and m xtures thereof also forman aspect of the present

i nvention. 20 The conpounds of the present invention are advantageous in
that they possess pharnmacol ogigal activity and have utility as nodul ators
of P2X7 receptor activity. Theware {herefore@®di cated as pharnmaceutical s
for use in the treatnment or prévention Mf rtfeumatoid arthritis,
osteoarthritis, psoriasis, alllergic derfatitis, asthma, hyper r esponsi venes
s of the airway, chronic ob tive pul nonary di sease (COPD),

N 2HCI

a)  5-Bromo-2-chlero-¥V-{tricyclo[3.3.1.1"|dec-1-ylmethyl)-benzamide
To a suspension of 5-bromo-2-chlorobenzoic acid (5.00 g) in dichloromethane

10 (25 ml) at 0°C was added oxaly! chloride (3.7 ml) and DMF (5 drc‘)ps); The resulting
mixtﬁre was stirred at roo.r.n temp-eflature under ﬁ nitrogen atrnosph'er&: for 1h, then
concentrated under reduced pressure to yield a solid. The soli& was dissolved in
dichloromethane (20 ml) and added dropwisé to a solution of !-adamantanemethylamine
(3.36g) and MN—d{isopropylcthyIamine (5.55 ml) in dichloromethane (20 ml). The

Is  resulting solution was allowed to stir at room temperatufe under a nitrogen atmosphere for
20hs. The reaction mixture was diluted with dichloromethane and washed with water, 10%
agueous p(;tassium carbonate, 10% aqueous potassiumn hydrogen sulfate and saturated
brine. The organic phase was then dried over sodium sulfate, filtered and concentrated

under reduced pressure to afford the subtitled compound as a solid (7.84 g).

MS (APCI +ve) 382/384/386 (M+H)"



- 25 bronchitis, septic shock, glonerulonephritis, irritable bowel d'f§?{ﬁﬁ
Crohn's disease, ulcerative colitis, atherosclerosis, growth and 2004
et ast agRsRfi 7l i gnant cell's, nyobl ast ic |eukaem a, di pbelseso/02505

neur odegener ative disease, A zhel mer's di sease, neningitis, osteoporosis,
burn injury, ischaem c¢ heart disease,2istroke, peripheral vascul ar disease
and varicose veins. 30 1 5 JUN 1004 WO 01/ 44170 PCT/ SE00102505 18 _
Accordingly, the present invention provides a compound of formula (1), or a
pharmaceutically acceptable salt or solvate thereof, as herei nbefore

def i ned 'HOTMRSEDMIO- dJ)érSam/(II-Et) . t’ésr(dﬁ-hdd) aspedit, rm)hé 45nvent i on provides

the use of a conmpound of formu é? a__ pharnma gﬁtlcal | y acceptabl e
salt or ($d] dhﬂe?%(ﬂélr,ébﬂ 94a@Hhéfl'£§'Drﬂb 'dr5§(§§f el A0HHR- nanufacture of a

medi canent for use in therapy. In the context of the present specification,
the term"therapy" also includes to "prophylaxis" unless there are specific

| ndi catigns A g iJ‘r%asc-Po'}H ngﬂéf}aog “’1 RBE-2RAMetify))-ba@mibber apeut i cal | y"

shoul d b cons rue acc phyl axi s i's expected to be particularly

rel egant to A bewkisesf rsm}bmafvﬂﬂb&ms(umwlo[hawmJéwef:ar.gmemym betizausdepi sode
of, or are otherwi se considered to be at increased ri sﬁk of, is the disease

or condi(Bi26rz, Emamplesta) ontetrBaydsoficaraf SPirell was caeleélopi h lalds*aat RitegERr

he. di SeaBesshere R eianpY iVt ReBEDUNG RGO e Frs st GeRE ¢

testing O[un%%ro%g]ﬁm%..tﬁebrgmﬂﬁguag lglxﬂ're}:l %t -78°C for 10min., then a 1.7M solution of
tert-butyllithium in pentane (10.0 ml) was added dropwise. The mixture was stirred at —

0 78°C for a further 10min., then dimethyiformamide (1.0 ml) was added. The resulting
solution was stirred at —78 C for 30min., quenched with saturated aqueous ammonium
chloride solution (100 ml) and extracted “with ethyl acetate. The combined extracts were
dried over sodium sulfate, filtered, and the filtrate concentrated under reduced pressure to

give the subtitled compound as a solid (2.76 g).

MS (APCI +ve) 332/334 (M+H)"
'Y NMR (DMSO-d,) § 10.04 (1H, s); 8.49 (1H, t); 7.96-7.91 (2H, m}); 7.74 (1H, d); 2.96
(2H, d), 1.95 (3H, s); 1.64 (6H, m); 1.53 (64, d).

2 <) 2-Chloro-3-[[2~(2-hydroxy-ethylamino)-ethylamino]-methyl]-/V-

(tricycio[3.3.1.1*"]dec-1-ylmethyl)-benzamide dihydrochloride ‘
A mixture of 2-chloro-5-formyl-N-(tricyclo [3.3.1.15'7] dec-1-ylmethyl)-benzamide

(0.244 g, Example 1b), 2—(2-a.minoethy1amino)—ethanol (0.154 g), p-tolucncsulfonic acid
{0.005 g) and toluene (30 ml) were refluxed together under Dean-Stark conditions for 3hs,

25 cooled and concentrated under reduced pressure to gwe an oil. This was dissolved in
ethanol (30 ml) and cooled to 0°C under a nitrogen atmosphere. Solid sodium borohydride
(0.030 g) was added portionwise to this and the mixture stirred at room temperature for
30min. The mixture was concentrated under reduced préssure and the residue purified by
column chromatography over silica gel (eluting with 7:3:0.3 dichloromethane/ methanol/

30 35% aqueous ammonia) to give the free base. This was dissolved in methanol (10 ml) and



susceptible to devel oping the. disease or condition. 20 The inventioESJUsza
further provides a nethod of effecting i nmunosuppression (e.g. in the
treat menfyofyipgumatoid arthritis, irritable bowel di seas@er/crnnnrsos

at heroscl erosis, psoriasis, pulnonary disease, e.g. COPD or FOHCHItiS, or
di seases of the central nervous systemj:e.g. Al zheiner's disease or
stroke) which conprises admnistering a therapeutically effective anount
of a conmpound of formula (1), or a pharmaceutically acceptable salt or
solvate 25 thereof, as hereinbefore defined to a patient. For the

above- megeited dtht A HARIEh] ofi cURRBint diSx £ &&ﬂ? arive b SbEd pbciMitfale. Tis Gayr se,
vary with the conpound enpl oyed, the node of adm nistration, the treatnent
desi red éiteredtdffard] washed woth diethgl éthemtoi afifhird diectitle deapoahifi@s tisolgd (0.165 g).

i mmunosuppression, the daily dosage of 30 the conmpound of forrmula (I) wll
typically be in the range fromO0.001 ng/kg to 30 ng/kg. 1 5 JUN 2004 WO

01144170 10 conpounds of formula (1) and
phar mceﬁ%é@ig&?ﬁ#@'{ggﬁs and solvates thereof may be used on
their o PHPIF |aleyp ad gy ny .z 4 . @fqpa '
pharn%cgﬁélca W%%%%%§$f§gﬁ6#%ﬁsﬂfgﬁhP%Zi&%ﬁgﬂ*gé?ngH%gkg%gﬁglsalt/solvate
(active BH rs? bO{IB SBYYH] § bEY 3ASYQE, 8B 99 {IH,a)phas (B b alsbyl. s st abl e
adj uvant, di fuent or carrier. Dependi ng on the node of adm nistration, the
phar maceot)j LaB (@dnpdsition will preferably conprise from0.05 to 99 %w
(per cent by weight), nore preferably fromO0.10 to 70 %v, of active
ingredient, and, from1l to 99.95 %v, nore preferably from30 to 99.90 %,
of a ph@&g&gﬁeuii cally acceptabl e adjuvant, diluent or carrier, all
per cent ages by wei ght being to based on total conposition.

o0 2-Chloro-5-{[2-(2-hydroxyethoxy)ethylamino]methyl]-V-(tricyclo[3.3.1.1*"]dec-1-

yimethyl}-benzamide

H
N OH
H
N
O Cl
Is To a solution of 2-chloro-5-formyl-N-(tricyclo {3.3.1.1*] dec-1-ylmethyl)-

benzamide (0.150 g, Example 1b) and 2-(2-aminoethoxy)ethanol (0.065 ml) in 1,2-
dichloroethane (6 mi) was added sodium triacetoxyborohydnde (0.134 g), and the mixture
was stirred overnight at room temperature. Water (20 ml) and dichloromethane (20 ml)
were added and the layers were partitioned. The organics were washed with bfine (30 ml),

20 dried over anhydrous magnesium sulfate, filtered and concentrated under reduced pressure.
The residue was purified by NPHPLC eluting with a gradient of 0-10% ethanol in

dichloromethane to give the title compound as a white powder (0.016 g).

MS (APCI +ve) 421/423 (M+H)"



Thus,; the present invention also provides a pharmaceutical conposi ti1oq1 UN 7001
conprising a conpound of fornmula (lI), or a pharmaceutically acceptab é
salt or bl\”ﬁtlfo thereof, as hereinbefore defined in assqgiaigepp2305th a
pharmaceut i cal'ly acceptabl e adjuvant, diluent or is carrier. The invention
further provides a process for the pregaration of a pharnaceuti cal
conposition of the invention which conprises m xing a conpound of formula
(I'), or a pharmaceutically acceptable salt or solvate thereof, as

her ei nbefore defined with a 20 pharnaceutically acceptabl e adjuvant,

di | uent g NEAt [DRISO-INS RAR(IRAEYY! £ab-ToapES D] AB0QIH] Her), ByKnCHos); ey be
adm nistered topically (e.g. to the | ung and/or ‘airways or to the skin) in
the form of (4DIsitt3. o0& H yshenh§2ind); 2.6B M ad)l LA ¢AHkené.cddpHsq) d. Bri@Hdr y
powder forrmnul ations; or systemcally, e.g. by oral 25 adm nistration in the
form of fabl ets, capsules, syrups, powders or granules, or by parenteral
admnistration in the formof solutions or suspensions, or by subcutaneous
adm nistration or by rectal adm nistration in the formof suppositories or
transde;lgal Ig.e 3The present invention will now be further explained by

ref erende*3BPRe fol lowing 30 illustrative exanples. 1 5 JUN 2004 VO

01/ 44170y 3. 23205 Fannathelptopylamino)methyl]-V-(tricycio{3.3.1.1"|dec-1-

2- Chl or 82- gﬁi&[:[g]-( - E]Ky?ér o%et hyl am?rll)o)l-”ét hyl a)m' noj-nmethyl]-N-(tricyclo

(3. 3. 1. I3dmktighdpbenzanyideet hyl ) -benzam de di hydrochl ori de.

ZT

0 a

Prepared according to the method described in Example 2 from 2-chloro-5-formyl-N-
1o (tricyclo [3.3.1.1%7] dec-1-ylmethyl)-benzamide (0.150 g, Example 1b), 3-amino-2,2-
dimethylpro{p‘:anol‘ (0.093 g) and sodium triacetoxyborohydride (0.134 g) in 1,2-
dichloroethane (6 ml). After work-up, the residue was purified by NPHPLC eluting with a
gradiént of 0-10% ethanol in dichloromethane to give the title compound as a white

powder (0.035 g).

MS (APCI +ve) 419/421 (M+H)" |
'H NMR (DMSO-d) 5 8.29 (1H, t); 7.41-7.34 (3H, m); 4.60 (1H, s, br); 3.70 (2H, s); 3.16
(2H, 5); 2.93 (2H, d); 2.29 (2H, s); 1.94 (3H, 5, br); 1.63 (6H, @); 1.52 (6H, d); 0.80 (6H, s).

20 Example 4
2-Chloro-5—[(S-hydroxypentylamino)methyl]-N-(tricyclo[33.1.1"7]dec—1—ylmethyl)—

benzamide



5 HNOH HHCL 2HC1 a) 5-Bronp-2-chl oro-NY 15 JUN 2004 -
(tricyclo(3 3 1.13' ] dec-1-yl nmethyl)-benzaam de To a suspensi on of
5- br ono- .ﬁben20|c acid (5.00 g) in dichloronethane % g25 m) at 0OC
was adde oxa ; chloride (3.7 m) and DVF (5 drops). ThECTEEMETEY
m xture was stirred at roomtenperatur 4_under a nitrogen atnDsphere for 1
h, then concentrated under reduced pressure to yield a solid. The solid
was di ssolved in dichioronethane (20 m) and added dropwi se to a sol ution
of 1-adamant anenethylam .ne (3.36g) and |V N-diisopropyl ethylamne (5.55
m ) in dichloromethane (20 m ). The 15 resulting solu@'on was allowed to
stir at roomtenperature under a nitrog r 2 Ohs. The
reaction mxture was diluted with dichloronethane and washed wi th water,
10% aqueous potassi um carbonate, 1 aqueous pot assi um hydrogen sul fate and
saturated brine. The organic phase t hen dried over sodiumsulfate,
filtered and concentrated under. redy pressure to-afford the subtitled

e +ve) 382/384/386 (MtH)+ 1 5 JUN

A mixture of 2-chloro-5-formyl-N-(tricyclo [3.3.1.1*"] dec-1-ylmethy!)-benzamide

(0.100 g, Example 1b), 5-amino-1-pentanol (0.031 mg) and titanium(I'V) isopropoxide

5 (0.111 ml) was stirred under nitrogen for 1h at room temperature. The viscous solution
obtained was diluted with absolute ethartol (2 ml). Sodium cyanoborohydride (0.013 g)
was added, and the solution was stirred for 20h ét room temperature. Water (5 ml) was
added with stirring and the resulting precipitate was filtered and washed with ethanol. The
filtrate was concentrated under reduced prcssuré. The crude product was dissolved in

10 dichloromethane (20 ml) and filtered to remove the remaining inorganic residues. The
filtrate was dried over anhydrous magnesium sulfate, filtered and concentrated under
reduced pressure. The residue was purified by NPHPLC eluting with é gradient of 0-10%

ethanol in dichloromethane to give the title compound as a white powder (0.03! g).

s MS (APCI +ve) 419/421 (M)*
'H NMR (DMSO-dy) 5 8.28 (1H, t); 7.41-7.34 (3H, m); 5.30 (1H, s); 4.31 (1H, 1); 3.67
(2H, s); 3.37-3.32 (2H, m); 2.93 (2H, d); 2.46-2.42 (2H, m); 1.94 (3H, s); 1.63 (6H, q);
1.52 (6H, s); 1.43-1.36 (2H, m); 1.32-1.28 (2H, m); 1.27-1.21 (2H, m).

20 Example 5
2-Chloro-3-{[2-(2-bydroxyethylthio)ethylamino]methyl]-/V-(tricyclo{3.3.1.1*"]dec-1-
ylmethyl)-benzamide



‘21 "HNWVR (DMSO-d6) b 8.42 (IH, t); 7.63 (I H dd); 7.57 (I H m; 75@@2[}[”‘
(1H, d), 2.93 (2H, d); 1.94 (3H, s, br); 1.69-1.58 (6H, m; 1.51 (6H

b) 2- Chiuas pydyzf ornyl -N-(tricyclo [3.3.1.13' 7] dec-1- yl metimdoprobpszam de s
A sol ution of 5-brono-2-chloro-N (tricyclo[3.3.1.11,7 ]Jdec

-1 -yl methyl)-benzam de (3.25 g, Exanple la ) in tetrahydrofuran (150 m)
was cooled to -78C under a nitrogen afApsphere. A solution of 1.4M _
methyllithiumin diethyl ether (6.1 m) was added to this solution over

2mn. . The mxture was stirred at -78 C for 10mn. , then a 1. 7M sol ution
of tert-butyllithiumin pentane (10.0 Hl) was added dropw se. The m xture
was stirred at io 78 C for a further-Magim _thep@inet hyl for mani de

(1.0 M) was added. The resulting sojution mdg stirred at --780C for

30m n_ quenched with saturated agquegus amoni um chl oride solution (100 m)
and extracted with ethyl acet bbi ned extracts were dried over
sodiumsul fate, filtered, and at e concentrated under reduced
pressure to give the subtit#ed gonpound as a solid (2.76 g). 15 M5 (APCI
+ve) 332/334 (MrH)+ "H NMR | (D 9) 8 10.04 (1H, s); 8.49 (1H, t);
7.96-7.91 (2H, m; 7.74 (I8 ; ! (2H, d), 1.95 (3H, s); 1.64 (6H m;
1.53 (6H, d). 20 c) 2- Chl
i j -methyl ] - N

(trlcyclo[3 3.1.1 ]dec | -yT'met hyl ) -benzam de di hydrochloride A m xture
of 2-chl oro-5- fornyI-N (tricyclo [3.3.1.1'"] ‘dec-l-ylnmethyl)- benzarnide
(0.244 g, Exanple Ib), 2-(2-am noethylam no) -ethanol (0.154 g), p-

tol uenesul f OfeSared hékordifle Q%egaetﬁéuidésehy@dlﬁl E3Bnplk b s 8-hRkd WRnlRaet her
under Dean- St ar k cogQ|t|ons for
{tricyclo [3.3.1.17"] dec- l-yhneﬂlyl)-benzamde (0.800 g, Example 1b), 2-(2-
s aminoethylthio)ethanol (0.584 g) and sodium triacetoxyborohydride (0.715 g) in 1,2-
dichloroethane {15 mi). After work-up, the residue was purified by NPHPLC eluting with
a gradient of 0-10% ethanol in dichloromethane to give the title compound as a white

powder (0.536 g).

0 MS (APCI +ve) 437/439 (M)+
1H NMR (DMSO-d,) § 8.29 (1H, 1); 7.42-7.35 (3H, m); 4.78 (1H, s, br); 3.71 (2H, 5); 3.50
(2H, ©); 2.93 (2H, d); 2.68-2.58 (4H, m); 2.56-2.52 (2H, m); 1.94 (3H, 5, br); 1.63 (6H, q);
1.52 (6H, ).

15 Example 6
2-Chloro-5-[3-[(2-hydroxyethyl)amino]propyl]-/V-(tricyclo[3.3.1.1""]dec-1-ylmethyl)-
benzamide, acetate salt .

H
N
~""oH

ZT

Cl



25 cool ed and concentrated under reduced pressure to give an oil. Thi§ JWa$.
dissolved in ethanol (30 mM) and cooled to O C wunder a nitrogen

at nosphewe.o18ei7d sodi um borohydride (0.030 g) was addedppor seto
this and the m xture stirred at roomtenperature for 30mP§?SkW@%m xture

was concentrated under reduced pressure,and the residue purified by colum
chromat ogr aphy over silica gel (elutingﬁmﬁth 7:3:0.3 dichl oronet hane/

met hanol / 30 35% aqueous anmonia) to give the free base. This was dissol ved
in methanol (10 m) and 1 5 JUN 2004 WO 01/44170 22 PCT/ SEOQQ 02505 treated

wi th 4M hydrochloric acid in dioxane (4 mM) to give a solid precipitate.
This was filtered off and washed wth diethyl ether to afford the title

d o34l 27 ) ' “H N
(ovBor oy 830w 4 llerb S i@icy Mo AT e Ayt A finiat o y1Bhiy]
s, br); %p@@p(lﬂhlc asld,hre)hylasteﬁ (2H, s, br) 2.95 (2H, d); 1.95 (3H, s, br);

1.69-1.59 (6H, s, br) nple 2 -0
2- Chl or o- - 5- ﬁBZD{n? 319@@6’)( éilmszg@ﬁéﬁﬂyn a]udmd}ymﬁml}bwmdem)oﬁ,gmgll 13' 7]

geghllor gi (r]ry‘% Iﬂd_bt(q?éy@g’grlleo('ﬂ(rgll\;aip xglnlfcqg@é ((')I' 878@?3%%0?;]}4
phosphme (0.185g) were combined in N,N-dimethylformamide (20ml). The mixture was
heated in a sealed tube under nitrogen at 90°C for 24h. After cooling, the reaction mixture
was partitioned between dichloromethane and dilute hydrochloric acid, the mixed phases
were filtered through celite and the phases separated. The organic layer was washed with
10 dilute hydrochloric acid and brine, dried over magnesium sulfate and concentrated under
reduced pressure to give a residue which was triturated with diethyl ether and filtered to

yield the subtitled compound as an off white solid (4.1g).

MS (APCI +ve) 388/390 (M+H)"
15 'HNMR (CDCLy) § 7.84 (1H, d); 7.64 (1H, d); 7.49 (1H, dd); 7.43 (1H, d); 6.45 (1H, d);
6.24 (1H, t, br); 3.81 (3H, s); 3.19 (2H, d); 2.02 (3H, s); 1.70 (6H, q); 1.59 (6H, d).

b)  4-Chloro-3-{[(tricyclo{3.3.1.1*"}dec-1-ylmethyl)amino}carbonyi]-
benze;lepropanoic acid, methyl ester

20 5% Rhodium on carbon (0.40g) was added to a solution of (2E)-3-{4-chloro-3-
([{tricyclo[3.3.1.1 ”]dec-l-yimethyl)amino]ca.rbonyl]phcnyl]—2-propenc1'c acid, methyl
ester (Example 6a, 2.2¢g) in ethyl acetate / dichloromethane (4:1) (160ml) and the mixture
hydrogenated at 3 bar for 24h. The catalyst was removed by filtration and the filtrate

concentrated to give the subtitled compound as an oil (2.3g).

MS (APCI +ve) 390/392 (M+H)"
'H NMR (CDCL;) § 7.55 (1H, d); 7.31 (1H, d); 7.20 (1H, dd); 6.26 (1H, t, br); 3.68 (3H, s);
3.17 (2H, d); 2.95 (2H, 1); 2.63 (2H, 1); 2.02 (3H, s); 1.70 (6H, q); 1.59 (6H, d).



benzanm de (0.150 g, Exanple Ib) and 2-(2- am noethoxy)ethanol (0. 06§ 59Uﬂ2%h
in 1,2- dichloroethane (6 m) was added sodiumtriacet oxyborohydride

(0. 134

Wat er
partitioned. The organi cs were washed with brine (30 m), 20 dried over
anhydrous magnesium sulfate, filtered &hd concentrated under reduced
pressure. .The residue was purified by NPHPLC eluting with a gradient of
0-10% et hanol in dichloronmethane to give the title conmpound as a white

and the m xture was stirred overnight at roo yre.
(%j HZhd di chl or onet hane (20 mM) were added an?éﬁgﬂ%g’t&s wer e

PCT/ SEOO

owder APCI 1423 (MrH) 1.5 JUN 2006 WO 01/ 44170
. 0 Qﬁ%h%"wﬂlf( CE%XR(Ed hafdl 18@%)“{!!1%#%*’%?9@“212-7. 34 (3H, 1);

4. 60 (1n’ “3’58“9&9“@23?5#‘“2'* S): 3.47 (4H, s); 3.40 (2H, d); 2.93 (2H, d);

2.63 (2

1.64 (6H, q); 1.52 (6H, s). s Exanple 3

2+ Onl o 0- 5- [ A3ofuidbQodus: jdriy i 2y ko | TRUINaL abhdd il QuliBh g, 1.1

"]dec-1- vylnmethyl)-benzam

Prepared according to t

descr i bettchlord=s iy ch(3. Bdmlzdemzqrtm&ymﬁmd]cﬁbonﬁ] 6érrzjeﬁy;fzbga:{o?oa aid. 13" ]
dec-1- yl nethyl)-benzam de_(0. 150 npl e | b) - am no-

di metshy| peoyhedsr (Egample 6f) 2 48Hinss lt(aﬂraaetﬁg’i@ybbrtbmcammemmmamsg) in

1, 2-

20

30

reduced to half volume in vacuo and acidified with dilute hydrochloric acid. A white solid
precipitated and was collected by filtration and dried in vacuo at 50°C, to give the subtitled

compound {1.2g).

MS (APCI +ve) 376/378 (M+H)"
'H NMR (DMSO-dy) 3 11.18 (1H, s); 8.28 (1H, t); 7.37 (1H, d); 7.28 (1H, dd); 7.26 (1H,
d); 2.92 (2H, d); 2.82 (2H, t); 2.54 (2H, t); 1.94 (3H, s); 1.63 (6H, q); 1.52 (6H, s).

d) 2-Chlor0-5—(3-hydroxyprqpyl)-—N-(tr_icyclo{3.3.1.13'7]dec-l~y1methyl)-beuzamjde

Isobutylchloroformate (0.575ml) and triethylamine (0.63mi) were added to a solution
of 4-chloro-3-[{(tricyclo(3.3.1.1*"]dec-1-ylmethyl)amino]carbonyl]-benzenepropanoic acid
(Example 6¢, 1.64g) in tetrahydrofuran (30ml) at 0°C. After 1h the precipitates were
removed by filtration and the filtrate added portionwise to a solution of sodium
boroh&dridc (0.18g) in water (10ml) at 0°C. After a further 1h the reaction mixture was
poured onto dilute hydrochloric acid and extracted with ethyl acetate. The organic phase
was extracted twice with dilute hydrochlornic acid, twice with saturated sodium
hydrogencarbonate solution and once with brine, dried over magnesium sulfate and
concentrated under reduced pressure to give a residue. Pﬁriﬁcation by silica gel
chromatography (eluting with dichloromethane / methanol 96:4); yielded the subtitled
compound as a solid (1.3g).

MS (APCI +ve) 362/364 (M+H)"

'H NMR (CDCl,) & 7.55 (1H, d); 7.31 (1H, d); 7.19 (1H, dd); 6.28 (1H, s, br); 3.66 (2H, );
3.17 (2H, d); 2.72 (2H, 1); 1.92 (3H, s5); 1.88 (24, quin); 1.68 (6H, @); 1.59 (6H, s); 1.28
(1H, t).



di chl oroethane (6 m ). After work-up, the residue was purified by pr?bﬁgzum
eluting with a gradient of 0-10% et hanol in dichioronethane to give

title conpound as a white powder (0.035 g). L5 M5 (APCI +ve) 419/421 (MH)'
“H NWR Y W8) d 8.29 (1H, t); 7.41-7.34 (3H in); 4. GBC)PﬁFi?Of%%S%r);
3.70 (2H, s); 3.16 (2H, s); 2.93 (2H, d); 2.29 (2H, s); 1.94 (3H, s, br);
1.63 (6H, q); 1.52 (6H, d); 0.80 (6H, s)s zo Exanple 4

2- Chl or 0-5-[ (5- hydr oxypent yl am no) net hyl ] - NV

(tricyclo[33.1.13.7ldec-1-yl nethyl)- benzamde 1 5 JUN 2004 WO 01/44170
PCT/ SEOO /02505 24 H N OHHd A mxture of 2-chloro-5-fornyl-N(tricyclo
[3-3.1.13"] dec-1- ylnethyl)-benzarnide (0.100 g, Exanple Ib),

5-am no-1| - pentanol (0.031 ) and titanium(1V) isopropoxide 5 (0.111 m)
was stirreed dndblorpidtBolfaettiydsulfdn yiroxy lpwnpylpdpériayciod.3.Thé Mesgous sol ution
obt ai ned s, diluted with absolute ethanol (2 m ). Sodi um cyanoborohydri de
(0.013 gy DRePEd™d,d the solution was stirred for 20h at room

et MO A MRS IETED Y e B S e
s of 2-chloro-3-(3-hydroxypropyl)-N-(tricyclo[3.3.1.1*"}dec- | -ylmethyl)- benzamide
(Example 6d, 2.65g) in dichloromethane at 0°C. After 1h the reaction mixture was diluted
with ethy] acetate and extracted once with water, twice with saturated sodium
hydrogencarbonate solution and once with brine, dried over magnesium sulfate and
concentrated under reduced pressure to give the subtitled compound as an oil which slowly

10 solidified (3.2g).

MS (APCI +ve) 440/442 (M+H)"
'HNMR (CDCI,) & 7.55 (1H, d); 7.34 (1H, d); 7.20 (1H, dd); 6.32 (1H, 1, br); 4.21 (2H, 1)
3.18 (2H, d); 3.01 (3H, 5); 2.77 (2H, t); 2.09 (2H, quin); 2.01 (3H, 5); 1.69 (6H, qQ); 1.59

15 (GH, d).

f)  2-Chloro-5-[3-[(2-hydroxyethyl)amino]propyl]-N-(tricyclo{3.3.1.1*"|dec-1-
ylmethy!)abenzamide; acetate salt
Ethanolamine (0.07ml) was added to a suspension of 2-chloro-5-{3-

20 [(methyl'sulfonyl)oxy]propyl]-N-(tricyclo[3.3 .1.1*"]dec-1-ylmethy!)-benzamide (Example
6e, 0.170g) in n-butanol (5ml) and heated at 100°C in a sealed tube for 12h. On cooling to
ambient temperature the solution was diluted with ethyl acetate and extracted twice with
saturated aqueous sodium hydrogencarbonate solution and once with brine, dred over
magnesium sulfate and concentrated under reduced pressure. Purification by preparative

25 reverse phase HPLC (eluting with a gradient of acetonitrile in 0.1% aqueous ammoniurm

acetate /25-95%) gave the title compound as the acetate salt (0.070g).

MS (APCI +ve) 405/407 (M+H)*
'H NMR (DMSO-dg) 3 8.28 (1H, t); 7.36 (1H, d); 7.25 (1H, dd); 7.20 (1H, d); 3.44 (2H, 1);
30 2.92(2H, d); 2.50-2.65 (6H, m); 1.94 (3H, s); 1.87 (3H, s); 1.74-1.61 (8H, m); 1.52 (6H, s).



filtrate was concentrated under reduced pressure. The crude product1 WaEN 2004
dissolved in io dichloronethan e (20 m) and filtered to renove the

remai ni ng inorganic residues. The filtrate was dried ov QS
magnesiWﬁ\'g{fT‘? te, filtered and concentrated under redu?ga%gpggéﬁge. The
residue was purified by NPHPLC eluting with a gradient of 0-10% ethanol in
di chl oronet hane to give the title con®%und as a white powder (0.031 g). Is
M5 (APCI +ve) 419/421 (M* '"H NWR (DVMBO-d6) S 8.28 (1H, t); 7.41-7.34 (3H,
m; 5.30 (1H, s); 4.31 (1H, t); 3.67 (2H, s); 3.37-3.32 (2H, m; 2.93 (2H,
d; 2.46-2.42 (2H, m,; 1.94 (3H, s); 1.63 (6H q); 1.52 (6H, s); 1.43-1.36
(2H, m; 1.32-1.28 (2H, m; 1.27-1.21 (2H, m. 20 Exanple 5 2-Chl oro-5-]

[ 2- (2- hydroxyethylthio)ethylamnolnethyll-N(tricyclo [3.3.1.1"-"] decl-
yl net hyExpmpdéZam de 1 5 JUN 2004 WO 01/4.4170 25 H N,,,,,-,,S,,~~0H Hr

Exanpl o 22 HIeESAch 5 0t pE Ry ol prary oy iy o (T [ § ey dmathy
-yl met hyb) 7RGz aHydPodt?o 8804l Exanple 1 b), 2-(2 ,

H
NWOH

ZT

o]

3-Aminopropanol {1ml) was added to a solution of 2-chloro-5-[3- |

[(methylsulfonyloxy]propyl}-N-(tricyclo[3.3.1.1*"}dec-1-ylmethyl)-benzamide (0.270¢g,
Example 6e) in tetrahydrofuran (30ml) and the solution heated at reflux for 12h. On

10 cooling to ambient temperature the reaction mixture was diluted with water and extracted
thrice with dichloromethane. The organic extracts were combined, dried over magnesium
sulfate and concentrated under reduced pressure. Purification by preparative reverse phase
HPLC.eluting with a gradient of acetonitrile / 0.1% aqueous ammonium acetate (25-95%),
gave the title compound as the acetate salt. Treatment with 4M hydrochloric acid in

15 dioxane gave the title compound as the hydrochloride salt (0.070g).

MS (APCI +ve) 419/421 (M+H)"

'H NMR (DMSO-d,) 3 8.67 (2H, s); 8.31 (1H, t); 7.41(1H, d); 7.30-7.25 (2H, m); 4.74

(1H, t); 3.47 (2H, q); 2.95-2.85 (6H, m); 2.67 (ZVH, t); 2.00-1.84 (5H, m); 1.76 (2H, quin);
20 1.63 (6H, q); 1.52 (6H, s).

Examplie 8
2-Chloro-5-[3-(methylamino)propyl]-N-(tricyclo[3.3.1.1*"}dec-1-yimethyl)-

benzamide, acetate salt



s am noet hyl t hi o) et hanol (0.584 g) and sodiun1triacetoxyborohydride1(0.Ké@m_
g) in 1,2 dichloroethane (15 m). After work-up, the residue was puﬁrm

by  NPHPLG fhytdgng with a gradient of 0-10% ethanol in dichl oronethane to
gi ve the & P compound as a white powder (0.536 g). 10 RET(SESEP2M§e)
437/439 (M+ 1 HNWR (DwsO-d6) 88.29 (1 H, t); 7.42-7.3 5 (3 H nm; 4.78
(1L H s, br); 3.71 (2H, s); 3.50 (2H, 3p); 2.93 (2H, d); 2.68-2.55 (4H, m;
2.56-2.52 (2H, m; 1.94 (3H, s, br); 1.63 (6H, q); 1.52 (6H, s). is
Exanple 6 2-Chloro-5-[3-((2-itydroxyethyl)am no]propyl] N
(tricyclo(3.31.1""]dec-I -yl nethyl)- benzarn'de,H acetate salt H/6 N1 5 JUN
2004 WO 01/ 44170 PCT/ SEQO /02 05 26 a)
(2,E)-3-[4-Chloro-3-[[(tricyclo[3.3.1.1"-"]
yl met hyl ) am noj car bonyl ] phenyl ] - 2-propenoic/ acid, methyl ester
5-Bronp-2-chloro-N-(tricyclo[3.3.1.1 3']de c-I1-ylnethyl)- benzam de (5g),
methyl 5 acrylate (1.4ml), triethylamne |(2.1m), palladium acetate
(0.070g) and tri-orthotolyl phosphine (£ $8bg) were conbined in

N, N- di et hyl f ormam de (20nml). The as heated in a seal ed tube
under nitrogen at 90C for 24h. Affer gpoMi#Ag, the reaction mxture was
partitioned between dichl ororne e @and idilute hydrochloric acid, the

m xed phases |

Methylamine (2M tetrahydrofuran, 8ml) was added to 2-chloro-5-[3-
[(methylsulfonyl)oxy]propyl}-N-(tricyclo[3.3.1.1>")dec-1-ylmethyl)-benzamide (0.250g,
Example 6¢) and heated in a sealed tube at 70°C for 18h. On cooling to ambient

s temperature, the solution was diluted with ethyl acetate and extracted twice with saturated
sodium hydrogencarbonate solution and once with brine, dried over magnesium sulfate and
concentrated under reduced pressure. Purification by preparative reverse phase HPLC
(eluting with a gradient of acetonitrile in 0.1% aqueous ammonium acetate /25-95%) gave

the title compound as the acetate salt (0.140g).

MS (APCI +ve) 375/377 (M+H)"

'HNMR (DMSO-dg) 8 8.30 (1K, 1); 7.37 (1H, d); 7.24 (1H, dd); 7.21 (1K, d); 2.92 (2H,
d); 2.62 (2H, 1); 2.53 (2H, 1); 2.30 (3H, s); 1.94 (3H, 5); 1.86 (3H, 5); 1.57-1.77 (8H, m);
1.52 (6H, s).



-were filtered through celite and the phases separated. The organic H%yﬁngm
was washed with 10 dilute hydrochloric acid and brine, dried over nagnesium
sul fate concentrated under reduced pressure to give i wWhi ch
was tri?ﬁf@f@ ﬂ)with diethyl ether and filtered to yield gﬁgﬁgﬁggggfed
conpound as an off white solid (4.1 g). M5 (APCI +ve) 388/390 (MtH)} is 'H
NVR (CDC13 3.81 (3H, s); 3.19 (2H, d);3PR.02 (3H, s); 1.70 (6H, q); 1.59
(6H, d). b) 4-Chloro-3-[[(tricyclo[3.3.1.11'7

] dec- 1-yl met hyl ) am no) car bonyl ]- benzenepropanoic acid, nethyl ester 20 5%
Rhodi um on carbon (0.40g) was added to a solution of (2E)-3-[4-chloro-3 -
[[(tricy@*%PBké?l.l'-']dec-l-ylnethyl)anino] car bonyl ] phenyl ] - 2- propenoi c
acid, ne ester (Exanpl a,.2.29) i hy! £./ dichl orgmet hane
(055 (Thogros iR R it Sl o5ty i LS desatry e Bar ol o
was re i LRO; the filtrate concentrated to give the
subtitrg%ﬁggﬁ%%%n '%?&gﬁQg?Pg?2.3g). 25 M5 (ARCI +ve) 390/392 (MtH)+ 'H
NVR (CDCI3) S 7.55 (IH, d); 7.31 (1H d); 7N20 (1H, dd); 6.26 ( IH, t,
br); 3.68 (3H, s); 3.17 (211, d); 2.95 (2H t)Yy 2.63 (2H, t); 2.02 (31-1,
s); 1.70 (6H, q); 1.59 (6H, d). 1 5 JUN 2004 WD|01/44170 PCT/ SE00/ 02505 27
c) 4-Chloro-3-[f (tricycl of 3.3.1.13""] -1l-ylmethyl) amno ]Jc arbonyl]-
benzenepropanoic acid A solution of sodijum hydroxi de (0.475g) in water
(30nl) was added to a solution of

H
N
© Cl
5 Isopropylamine (0.5ml) was added to a solution of 2-chloro-5-[3-

[(methylsulfonyl)oxy]propyl]-N-(tricyclo[3.3.1.1>"}dec-1-ylmethyl)-benzamide (0.250g,
Example 6e) in tetrahydrofuran (20m!) and heated at 70°C in a sealed tube for 24h.: The
mixture was concentrated under reduced pressure and the residue purified by solid phase
extraction on SCX resin. The title product was isolated as the hydrochloric acid salt

0 (0.10g).

MS (APCI +ve) 403/405 (M+H)"

‘H NMR (DMSO-dg) & 8.67 (2H, s); 8.31 (1H, t); 7.41 (1H, d); 7.30 (1H, dd); 7.26 (1H,

d); 3.33-3.22 (1H, m); 2.93 (2H, d); 2.87 (2H, s); 2.69 (2H, t); 1.86-1.95 (SH, m); 1.63 (6H,
15 q); 1.52 (6H, s); 1.22 (6H, d).

Example 10
.S-[3-[(2-A}nino-2-methylpropyl)amino]propyl]-2-chloro—N-(tricyclo{3.3.1.1"’]dec-1-
ylmethyl)-benzamide, dihydrochioride salt

20



4-Chloro-3-[f (tricyclo[3.3.1.13.7] 15 JUN 2004 -
dec- 1 -yl net hyl ) am no] car bonyl ] - benzenepropanoi c acid, 5 nethyl ester

( Exanpl ex894/44749) in nethanol (30ml). After 5h the reactkgg E@@%ﬁ@e was
reduced to half volunme in vacua and acidified with dilute y@ Tic
acid. Awhite solid precipitated and was collected by filtration and dried
in vacua at 50C, to give the subtitled32conpound (1.2g). 10 M5 (APCl +ve)
376/ 378 (MrH)+ 'H NVR (DVMBO-d6) 6 11.18 (1H, s); 8.28 (1H, t); 7.37 (1H,-
d; 7.28 (1H, dd); 7.26 (IH, d); 2.92 (2H, d); 2.82 (2H, t); 2.54 (2H, t);
1.94 (3H, s); 1.63 (6H, q); 1.52 (6H, s). d) 2-Chloro-5-(3-hydroxypropyl)

N (tricyclo[3.3.1. 13.7]dec-1-yl nethyl)- ben@anl e is Isobutylchloroformte
(0.575m) and triethylamne (0.63rnl ) Ho a solution of
4-chloro-3-[[(tricyclo[3.3.1 .13 7] dec-
arninojcarbonyl]-benzenepropanoic acid
tetrahydrofuran (30nm) at 0C. After |h
filtration and the filtrate added por
bor ohydride (0.18g) in water (10n#)
m xture was 20 poured onto dil eN§
ethyl acetate. The organic p
hydrochl oric acid, tw ce mntl

'yl i net yI)2
anple 6¢, 1.64g) in
he precipitates were renoved by
Wi se to a solution of sodium
After a further Ih the reaction
oric acid and extracted with

s extracted twice with dilute
ur at edClsodi um hydr ogencar bonate sol ution
and once with brlne, dried magnesi um sul fate and concentrated under
reduced pressure to give a due. Purification by silica gel :
chromat ography (eluting with dichloronethane / nethanol 96:4); yielded the
subtitled ISZ-b’lmmdtﬂnﬁpamaaecﬁmhiné (OJIZ&g)wai\/B:ic(e&%:h soMEibn 086G24H64A-§MH) + ' H
NM R (ggg%g % &% 7 31 (1 7.19 (IH, dd); 6.28 (1 H, s,
br); gidyfsu ?ﬂyl)osfy oreidiq cycioﬁ;ﬁ kzﬂ]detc)l, -ylneglzy}-Behzasjide (0.2 2H,

quin); ]Exgﬁmﬁg EE) ﬂke&aliyér%fﬁr (4m}) am;_'f heated at 60°C in a sealed tube for 12h. On

5 cooling to ambient temperature, the mixtare was diluted with ethyl acetate and extracted

twice with saturated sodium hydrogencarbonate solution and once with brine, dred over
magnesium sulfate and concentrated under reduced pressure. Purification by preparative
reverse phase HPLC (eluting with a gradient of acetonitrile in 0.1% aqueous ammonium
acetate /25-95%) gave the title compound as the acetate salt. Treatment with 4M

0 hydrochloric acid in dioxane gave the title compound as the dihydrochloride salt (0.045¢).

MS (APCI +ve) 432/434 (M~H)

'H NMR (DMSO-d,) § 9.40 (2H, m); 8.60 (3H, m); 8.32 (1H, t); 7.41 (1H, d); 7.31 (1H,

d); 7.27 (1H, s); 3.20 (2H, s); 2.92 (4H, d); 2.71 (2H, t); 2.01 (2H, quin); 1.94 (3H, s); 1.63
15 (6H, q); 1.52 (6H, s); 1.39 (6H, s).

Example 11
2-Chioro-5-{3-[(4-hydroxybutyl)amino] propyl}-V-(tricycio[3.3.1.1*"}dec-1-ylmethyl)-
benzamide

20



.30 (1 H t). 15 JUN 2004 WO 01/-14170 PCT/ SEOO /02505 28 e) 2-

Chl oro-5-[ 3- (( et hyl sul fonyl ) oxy] propylj-N-(tricyclo(3.3.1.13-"] dec-1I5- JUN 2004
yl met hyl ) - m de Met hanesul fonyl chloride 1.1m) an i J.am ne
(2m) \/\é‘%%glz'% d to a solution s of 2-chloro-5-(3-hydr ogﬁﬁ%gg’/ﬂ?i“ﬁu
tricyc)o(3.3.1 .13.7) deal-ylnethyl)- berizam de (Exanple 6d, 2.65g) in
di chl oromet hane at O0C. After | h the3geaction m xture was diluted wth
ethyl acetate and extracted once with water, twice with saturated sodi um
hydr ogencar bonat e sol ution and once with brine, dried over magnesi um

sul fate and concentrated under reduced pressure to give the subtitled
conpound as an oil which slowy " sol Wﬁﬂ) M5 (APCI + ve)

440/ 442 (MfrtH)+ "HNMR (CDC1L ) b 7.55 (1 H™~d); 7. (1 H d); 7.20 (IH,
dd); 6.32 (1 H, t, br); 4.21 (2H t); J3.18 (2H, d); 3.01 (3H, s); 2.77
(2H, t); 2.09 (2H, quin); 2.01 (3H, ; 1.69 (6H, q); 1.59 15 (6H, d). f) 2
-Chloro-5-[3-[(2- hydroxyethyl)am nolpropylj N (tricyclo(3.3.1.13."]dec-1-
yl met hyl )-benzam d ,- acetate salt nol am ne (0.07ml) was added to a
suspensi on of 2-chloro-5-( 3 2 [( | sul fonyl ) oxy] propyl] -r-
(tricyclo[3.3.1.13. 7] dec- 1- yl netiiyl enzam de (Exanple 6e, 0. 170g) in
n- but anol (5nml) and heate 100C i | @ seated tube for' 12h. On cooling to

4-Amino-1-butanol (0.1 Iml) was added to a solution of 2-chloro-3-[3-

[(methylsulfonyl)oxy]propyl}-N-{tricyclo[3.3.1. 1*7]dec-1-ylmethyl)-benzamide (0.25g,
Example 6¢) in tetrahydrofuran (4ml) and heated at 60°C in a sealed tube for [Zh. On

s cooling to ambient temperature, the mixture was diluted with ethy! acetate and extracted '
twice with saturated aqueous sodium hydrogencarbonate solution and once with brine,
dried over magnesium sulfate and concentrated under reduced pressure. Purification by
preparative reverse phase HPLC (eluting with a gradient of acetonitrile in 0.1% aqueous
ammonium acetate /25-95%) gave the title compound as the acetate salt. Treatment with

10 aqueous 2M sodium hydroxide and cxtractic;n into ethyl acetate gave the title compound

(0.065g).

‘MS (APCI +ve) 433/435 (M+H)"

' NMR (DMSO-d,) & 8.28 (1H, t); 7.35 (1H, d); 7.24 (1H, dd); 7.20 (1H, d); 3.37 (ZH,
s t); 2.92 (2H, d); 2.63 (2H, t); 2.40-2.60 (4H,m); 1.92 (3H, s}, 1.70-17.55‘ (8H, m); 1.52 (6H,

s); 1.40-1.45 (4H, m).

Example 12
2-Chloro-5-{3-{(2-hydroxy-2-methylpropyl)amino] propyl]-N-(tricyclo[3.3.1.1""]dec-1-

20 ylmethyl)-benzamide, acetate salt



anbi ent tenperature the solution was diluted with ethyl acetate and 1?JUN2W#
extracted twice wwth saturated aqueous sodi um hydrogencar bonate sol uti'on
and onc ¥wén48 ine, dried over magnesium sulfate and concentrated under
reducedqﬁ esst Purification by preparative 25 reverse pPhysEVW§35¢s
(eluting with a gradient of acetonitrile in 0.1% aqueous anmoni um acetate

[ 25-95% gave the title conpound as thg acetate salt (0.070g). MS (APCI

+wve) 405/407 (MtH) ' iHN MR (DVSO-d6) 6 8,28 (1H, t); 7.36 (IH, d); 7.25
(1H, dd); 7.20 (IH, d); 3.44 (2H, t); 30 2.92 (2H, d); 2.50-2.65 (6H, m;
1.94 (3H, s); 1.87 (3H, s); 1.74-1.61 (8H, m; 1.52 (6H, s). 1 5 JUN 200&
WO 01/ 44170 PCT/ SEO0/ 02505 29 Exanple 7 2 -Bhlone-5- [3- [ (3-hydroxyprop
yl) amino [ propylj-N(tricyclo [331.13"" ~yret hyl ) - benzami de,
hydrochl oride salt H N - OH H5 3-Am nopfopanol m) was added to a
solution of 2-chloro-5-[3- [(nethylsulfagoayl)oxyjpropy

IT-N-(tricyclo[3.3.1.1 }.")dec-1-ylnethyl)-benzam de (0.270g. Exanple 6e)
in tetrahydrofuran (30m ) and the sol uttnQn heated at reflux for 12h. On io
cooling to anbient tenperature the rea bn' m xture was diluted with water
and extracted thrice wth dichi 2%% The organic extracts were
conbi ned, dried over magnesiu

2-Hydroxy-2-methyl-1-propylamine [prepared according to Journal Amcﬁcan
Chemical Society (1941), 63, p1034] (0.25rnl) was added to a solution of 2-chloro-5-[3-
[(methyisulfonyl)oxy]propyl]-N-(tricyclo{3.3.1.1""}dec-1-ylmethyl)-benzamide (0.250g,

s Example 6 e) in butan-1-o0l (8ml) and heated at 100°C in a sealed tube for 24h. On cooling
to ambient temperature, the mixture was diluted with ethyl acetate and extracted twice with
saturated aqueous sodium hydrogencarbonate solution and once with brine, dried over
magnesium sulfate and concentrated under reduced pressure. The residue was purified by
solid phase extraction on SCX resin and preparative reverse phase HPLC (eluting with a

w  gradient of acetonitrile in 0.1% aqueous ammonium acetate /25-95%) to give the title

compound as the acetate salt {0.160g).

MS (APCI +ve) 433/435 (M+H)"

'H NMR (DMS0-d;) 8 8.29 (1H, t); 7.36 (1H, d); 7.26 (1H, d); 7.21 (1H, 5); 2.92 (2H, d);
15 2.63(2H,t); 2.55 (2H, t); 2.40 (2H, s); 1.94 (3H, s); 1.88 (3H, 5); 1.80-1.58 (8H, m), 1.52

(6H, s); 1.08 (6H, s).

Example 13
2-Chloro-S-{3-[[2-(methylamino)ethyl]amiuo]propyl]-N—(tricyclo[33.1.13‘7]dec-1~
20 ylmethyl)-benzamide, dihydrochloride salt



.sul fate and concentrated under reduced pressure. Purification by
preparative reverse phase HPLC eluting with a gradient of acetonit rli 3 dUN 7004

0. 1% aqueous anmoni um acetate (25-95%, gave the title s the
acet at e "I *H1H eat ment with 4M hydrochloric acid in !5 ﬁﬁﬁﬁﬁﬁﬁgﬁgae t he

title conpound as the hydrochloride salt (0.070g). M5 (APCI +ve) 419/421
(MtH+ "H NMR (DVMBO -d6) 5 8.67 (2H,3s); 8.31 (1H t); 7.41(1H d);
7.30-7.25 (2H, m; 4.74 (1 H t); 3.47 (2H, q); 2.95-2.85 (6H, m; 2.67

(2H, t); 2.00-1.84 (5H, m; 1.76 (2H, quin); 20 1.63 (6H, q); 1.52 (6H,
s). Exanple 8 H :

2-Ch|oro-5-(3-(nethy|anino)propylI-N-(trio.Q%9&33¢1.13"]dec-l-ylnEthyI)-
benzam de m acetate salt 1 5 JUN 2004 O 01/ 44§70 PCT/ SE00/ 02505 30 H
Met hyl am ne (2M tetrahydrofuran, 8ml)
[ (et hyl sul fonyl ) oxy] propyl | -N-(tricy
-yhnet hyl ) - benzam de (0.250g, Exanpl
70C for 18h. On cooling to ambient
with. ethyl acetate and extractég
hydr ogencar bonat e sol ution an

as added to 2-chloro-5-]3-
0[3.3.1.13. 7l dec- | :

6e) and heated in a seal ed tube at
enperature, the solution was diluted
ith saturated sodium

M.t brine, dried over magnesi um

sul fate and concentrated u regduced pressure. Purification by
preparative reverse phase LC] (eluti%g with a gradient of acetonitrile in
0.1 % aqueous ammoni um ace /25-95% gave the title conpound as the

acetate salt (0. 1409).

a) 2-Chloro-5-(3-oxopropyl)-benzoic acid,
2~Chloro-5-iodobenzoic acid (5.0g), tetrabutylammonium chloride (5.0g), sodium
hydrogencarbonate (5.3g) and allyl alcohol (1.6ml) were combined in N,N-

s dimethylformamide (50ml) and PdCl, (0:6g) was added under nitrogen. After 24h ethy!
acetate and 2M hydrochloric acid were added to the crude reaction mixture and the
precipitated Pd filtered off. The organic phase was separated and washed thrice with 2M
hydrochloric acid then once with brine and dried over magnesium sulfate, filtered and
evaporate. Purification by chromatography on silica (eluting ethyl acetate : acetic acid /

o 19:1) gav.e the subtitled product as an oil (2.77g).

MS m/z 212/214 |
\H NMR (CDCL,) 5 9.82 (1H, 5); 7.83 (1H, d); 7.42 (1H, d); 7.30 (1H, dd); 2.98 (2H, 1)

2.83 (2H, t).

b) 2~Chloro—5—[3-[[(l,I-dimethylethoxy)carbonyl][2-[[(1,1-
dimethylethoxy)carbonyl]methylamino]ethyl]amino]propyl]-benzoic acid,
Sodium triacetoxyborohydride (310mg) was addéd to a solution of (2-
aminoethyl)methyl-,l,1~dimethylethyl carbamic acid ester [prepared according to
20 J.Med.Chem (1990), 33(1), 100] (0.156g) and 2-chioro-5-(3-oxopropy!)-benzoic acid
(0.21g, Example 13'a) in methanol (15ml). After 24h, acetic acid (0.2ml) was added and
the mixture evaporated to dryness. The residue was redissolved in dichloromethane

(10ml), triethylamine (0.45ml) and (I,l-dimethylethoxy)carbonyl 1,1-dimethylethyl



10 M5 (APCI +ve) 375/377 (MtH)" |I-] R (DM SO-d6) 6 8.30 (IH, t); 7.1%@1@{];’-
d; 7.24 (IH, dd); 7.21 (1H, d); 2.92 (2H, d); 2.62 (2H, t); 2.53 (2H ;
2. 30, (3Hyo 4417094 (3H, s); 1-86 (3H, s); 1.57-1.77 (8H Brisedoi20f{6H s).
is 1 5 JUN 2004 WD 01/44170 PCT/ SE00102505 31 Exanple 9 2-Chloro-5-
[3-[ (1-net hyl et hyl )am noj propyl ]-N-(tricyclo[33.1.13." | dec-1-ylnethyl)-
benzam de, hydrochloride salt s isoprépylamne (0.5nml) was added to a
solution of 2-chloro-5-[3- [(nethylsulfonyl) oxy]propyl] .V '
(tricycio[3.3.1.1''] dec-1-ylnethyl)-benzam de (0.250g, Exanple 6e) in

in a.sealed tube for 24h. The

mxt ur o GHROUB GBI ] ARt AMHE 241 et BRI e R BBt ed by

A G VL e i s S

DVBO- d5 SutiBR by 2Hr ; 7. 26
g IH, d); P‘éﬁg?, t322b§’ (1 HOTﬁathl&Egﬂ-Olﬁ bitdca talmt 1‘78 Q*ch(z.;o ﬁbxagé | etﬁyﬁﬂ:eﬁa%eHl'Lceﬁg)

1.86-1. 9&1@5&0 2M)1; then e@yt Bldfate :Las:e@ acsz SBO(IGIgave;Dh;s sihbt&lkd(;ﬁbﬂudﬂ)as aiesgnpl e 10

s (0.2g).
MS (APCI +ve) 471/473 (M+H)"

¢)  2-Chloro-5-[3-[{2-(methylamino)ethyl]amino]propyl]-N-(tricyclo{3.3.1 .1"7]dec-1-
ylmethyl)-benzamide, dihydrochloride salt

10 PyBrOP (0.2g) was added to a solution of 2-chloro-5-{3-[{(1,1-
dimethylethoxy)carbonyl]{2-{[(1,1-dimethylethoxy)carbonyl]methylamino}ethytl]-
amino]propyl]-benzoic acid (0.2g, Exam;:le 13b), adamantanemethylamine (0.)ml) and -
triethylamine (0.15ml) in N, N-dimethylformamide (10ml). After lh the reaction mixture
was diluted with ethyl acetate and washed with water, then washed twice with ammonium

ts  chloride solution, twice with saturated sodium hydrogencarbonate solution and once with
brine. The organic extracts were dried over magnesium sulfate, filtered, evaporated and
purified by chromatography on silica (eluting with dichloromethane : methanol /2-10%).
The product was redissolved in dichloromethane : methanol / 1:1 (15ml) and 4M
hydroéhlon'c acid in dioxane (2ml) added. The mixture was stirred until deprotection was

20  complete then purified by prep RP-HPLC (acetonitrile/0.1% aqueous trifluoroacetic acid).
Conversion to the hydrochloride salt by treatment with 4M hydrochloric acid in 1,4-
dioxane/methanol gave the title compound (0.055g).

MS (APCI +ve) 418/420 (M+H)*

s 'H NMR (DMSO-d,) 5 9.50-9.00 (4H, m); 7.42 (1H, d) 7.29 (1H, d} 7.27 (iH, s); 3.25
(4H, s, br); 3.05-2.90 (4H, m); 2.70 (2H, 1); 2.60 (3H, s); 2.00-1.90 (5H, m); 1.63 (6H, q);
1.52 (6H, s).

Example 14



. 5-13-[(2- Am no- 2- net hyl propyl )am no] propyl]- 2-chlo ro-N-(tricycl %
[3.3.1.13h1 dec- 1- ylnethyl) -benzam de, dihydrochloride salt 20 1 I
2004 44170 PCT/ SEOO /02505 32 NH2 2-Methyl-1,2-p hARL Ne

(0. 12%%§4ﬂ%ded to a solution of 2-chloro-5-]3- PeRARSHIAD

[ (met hyl sul fonyl ) oxy] propyl]-N-(tricyclo[3.3.1.13. 7] dec-1-yhnet hyl)-benzam
de (0.250x, Exanple 6e) in tetrahydréfuran (4ml) and heated at 60C in a
seal ed tube for 12h. On s cooling to anmbient tenperature, the m xture was
diluted with ethyl acetate and extracted tw ce with saturated sodi um

hydr ogencar bonate sol ution and once with brine, dried over _nmagnesium

sul f at e(inktChdoroeid i@y draupropybiaauaepread i e(riokelp 3 b hd | ddewy-
preparatjve verse. phgse, HPLC (el-uting with a gradi ent of acetonitrile in
0.1 %a&iﬁ%ﬁﬁg{)'j?ﬁ‘?ﬁﬁﬂf&l’ah&'@é’f’g{ an §§‘-‘g5% gave the title compound as the
acetate salt- Treatnent with 4M Eo hydrochloric acid in di oxane gave the
title conpound as the dihydrochloride salt (0.045g9). M5 (APCl +ve) 432/434
(M, H "H NWR (DMSO-d6) b 9.40 (2H, m; 8460 (8H, m); 8.32 (1H, t); 7.41
(1H, d); 7.31 (IH, d); 7.27 (IH s); 3.20NQH"s & 2.92 (4H, d); 2.71 (2H,
t); 2.01 (2H, quin); 1.94 (3H, s); 1.63 lis (6H, %); 1.52 (6H, s); 1.39
(6H, s). Exanple 11 :
2- Chl or0-5--{3-[ (4- hydroxybutyl)am no]
yl met hyl ) - benzam de

propyl ]-1Y(tricycl o[ 3.3.1.13, 7] dec- 1-

s a) 2-Chloro-5-iodo-N-(tricyclo[3.3.1.1""]dec-1-ylmethyl)-benzamide,
2-Chloro-S5-iodobenzoic acid (10.0g) was suspended in dichloromethane (160ml)
then oxalyl chloride (4.0ml) was added followed by N.N-dimethylformamide (40ul).
After 24 h the solvent was evaporated to afford a white solid, which was redissolved in
dichloromethane (160ml). Triethylamine (14.8ml) was added followed by
10 adaﬁantyknethyi’amine (6.9ml) with cooling to maitain a temperature below 30°C. The
resulting cloudy mixture was stirred for 1h, then evaporated to give a pale yellow solid.
This was stirred in ‘:zltnixt;.lre of ethy! acetate (400mi) and 2M hydrochloric acid (300ml)
unti! the solid dissolved to give 2 clear phases, The (upper) organic phase was separated
and washed with 2M agueous sodium hydroxide solution (300ml), then dried (Na,S0,) and
ts  evaporated to a yellow solid. The solid was suspended in iso-hexane (100ml), then filtered
and washed with more iso-hexane (40ml). The resulting off-white solid was dried in a
vacuum oven at 40°C (14.0g).
MS (APCI +ve) 430/432 (M+H)"
2 'HNMR (CDCl,) § 8.00 (1H, d); 7.66 (1H, dd); 7.14 (1H, d); 6.17 (1H, s, br); 3.17 (2H, d);
2.01 (3H, 5); 1.69 (6H, q); 1.58 (6H, d).

b) 2-Chloro—5—(3-oxopropyl)-N-(tricyclo[3.3.1.13"]dec-ll-ylmethyl)-benzamide



20 1 5 JUN 2004 WO 01/44170 PCT/ SECQ 02505 H N OH 4- Am no-I-butanoI15(8 %U i
ImM) was added to a solution of 2-chloro-5-[3- : JUN 7004

[ (et hyl sul f onyl ) oxy] propyl]-N e

(tri cyc|‘§P§.1§.*i1/7].°1' -"]dec- 1-yl net hyl ) - benzani i de (0.25g, EXAREPEO%E) in
tetrahydrofurau (4nl) and heated at 60C in a sealed tube for 12h. On 5
cooling to anbient tenperature, the mxgure was diluted with ethyl acetate
and extracted twi ce with saturated aqueous sodi um hydrogencarbonate
solution and once with brine, dried over magnesi um sul fate and
concentrated under reduced pressure. Purification by preparative reverse
phase HPLC QﬁMbimg-iNdd-N-(&icgrtﬁ;@i.BﬂtI’é{dearqeiilﬁﬂ'tﬂw-'-b@lzhﬂi& 5 .Cozaguanys
anmoni um acetate /25-95% gave the title conpound as the acetate salt
Tr eat nentl 4ay; tetrabutyaqureonivm2ibl aristti (G M0gy amd sddiem drydromecaabariaon (2. 44g) vedrby |

acetate gave the fitl mpo .065g) .. M5 _(APCl +ve) 433/435 (MtH)+ "H
NMVR ( DIVB%EHS?} ® %h%ﬁi( ?ﬂi{gAﬁ)@ %Sg%g @?ﬁnedﬂmlﬂ apd allybpicohel (1.91md wergl ) ;
3.37 (2H, . - 2 63 (2H 1) 2 40-2 60 ( - 1.92 (3H,
51\ 70°sed3o ieyfa Ble bethhn Bpne Dilich S pokia 3807707 48 hespbe gt
2- Chl or ohRrurBmixtdrel VA @¥Md 20 ambient then filtered to remove the solid residues. These
nmet hyl propyl ) am no] propyl | -N-(tricycl 013.3.1.13 71 dec-1- 20
yl net hyl wetrewasei deth fustbettaluens @ 250mb addUhhe2@dbined toluene extracts then

washed with water (100ml), dried over MgSQ, and concentrated to a light brown solid

(3.82g).

o MS (APCI +ve) 360/362 (M+H)"
'H NMR (CDCl,) § 9.81 (1H, 5), 7.56 (1H, s); 7.32 (1H, d); 7.19 (1H, d); 6.28 (1H, s, br);
3.18 (2H, d); 2.96 (2H, t); 2.81 (2H, t); 2.01 (3H, s); 1.70 (6H, q); 1.58 (6H, s).

c)  (S)-2-Chloro-5-[3-{(2-hydroxyp ropyl)an;ino]propyl]—N-(tricyclo[3 3.1.1"]dec-1-
ts  ylmethyl)-benzamide, hydrochloride salt |
Sodium triacetoxyborohydride (0.6g) was added to a solution of 2-chloro-5-(3-
oxopropyl)-N-{tricyclo(3.3.1.1’"]dec- 1-ylmethyl)-benzamide l(O.Sg, Example 14b) and (S)-
2-hydroxypropylamine (0.31g) in dichloromethane (5ml). After 24h the crude reaction
mixtufe was purified by flash chromatography teluting with 5-20% methanol in
20 dichloromethane + 1% ammonia) and the hydrochloride salt precipitated from

ether/methanol 19:1, to afford the title compound as a white solid (0.19g).

MS (APCI +ve) 419/421 (M+H)" |

'H NMR (DMSO-d) 5 8.70-8.40 (2H, d, br); 8.30 (14, 1); 7.41 (1H, d); 7.28 (1H, dd); 7.24
2 (1H, d); 5.32 (1H, d); 3.97-3.90 (1H, m); 3.00-2.85 (5H, m); 2.75 (1H, 1); 2.65 (2H, 1);

2.00-1.90 (SH, m); 1.64 (6H, q); 1.52 (6H, 5); 1.09 (3H, d).

Example 15
(R)-2-Chloro-5-(3-{(2-hydroxypropyl}amine] propyl]-N-(tricyclo[3.3.1.1%]dec-1-
30 ylmethyl)-benzamide, hydrochioride salt



- WD 01/44170 34 H N OCHH N PCT /SE00/ 02505

2- Hydr oxy-2-nmet hyl -1 - propyl am ne [ prepared according to Journal Ane?ﬁc@HZML
ChenicakogﬁﬁLﬁby (1941), 63, pl034] (0.25rnl) was addedpl9s@os@isesi on of

2- chl or 0-'5- é- [ (met hyl sul fonyl ) oxy] propyl ]-N-(tricyclo[3.3.1.
1'']dec-1-yinet hyl)-benzam de (0.250g,. s Exanple 6 e) in butan- | -ol (8m)
and healed at 100C in a seal ed tube f&° 24h. On cooling to anbient A
tenperature, the mxture was diluted with ethyl acetate and extracted tw ce
Wi th saturated aqueous sodium hydrogencarbonate sol ution and once with
brine, dried over magnesium sulfate and concentrated under reduced
pressure. The residue was purified by solid phase extraction on SCX resin
and preparative reverse phase HPLC (eluting with a so gradient of
acetonitrile in 0.1@6aquegﬂge/gtpnnniurn acetate /25-95% to give the
title conmpound as the acetate-Salrpi{0. 160g). M5 (APClI +ve) 433/435 (M+H) +
"H NWR (DVMBO-d6) 6 8.29 (L H, t); 7.36 (114, d); 7.26 (IH, d); 7.21 (1 H,

s); 2.92 (2H, d); is 2,63 (2H, t); 2.55 (2H, t); 2.40 (2H, s); 1.94 (3H,

s); 1.88 (3H, s); 1.80{1.58 (84 m,; 1.52 (6H, s); 1.08 (6H, s). Exanple

13 2- Chl oro-5-[ 3- ([ 24( et hyl auni no) et hyl | am no) propyl | -N-(tricycl o(33.
1.13" 7 dec-1

Prepared according to the method described for Example 14.

s MS (APCI +ve) 419/421 (M+H)"
'H NMR (DMSO-d,) 5 8.70-8.40 (2H, d, br); 8.30 (1H, t); 7.41 (1H, d); 7.28 (1H, dd); 7.24
(1H, d); 5.32 (1H, d); 3.97-3.90 (1H, m); 3.00-2.85 (5H, m}); 2.75 (1H, t); 2.65 2H, t};
2.00-1.90 (SH, m); 1.64 (6H, q@); 1.52 (6H, s); 1.09 (3H,d).

io  Example 16
(R)-2-Chloro-5-{3-[(2-hydroxy-1-methylethyl)amino}propyl]-N-(tricyclo[3.3.1.1*"] dec-
1-ylmethyl)-benzamide, hydrochloeride salt

H

W\OH |

ZT

Cl

ts  Prepared according to the method described for Example 14.



20 vyl nmethyl)-benzam de, dihydrochloride salt 1 5 JUN 2004 WO 01144%%%@%05
H N H PCT1SEQQO 02505 a) 2-Chl oro-5-(3-oxopropyl) -benzoic acid,

2- Chl or ogfyj1adpfeenzoic acid (S.0g), tetrabutylamonium Etil Q0 6/@13 (5. 09),
sodi um hydrogencarbonate (5.3g) and allyl al cohol (1. 6rrfL were i ned in

N, N s di methyl formam de (50m) and PdCl1 (0:6g) was added under nitrogen.
After 24h ethyl acetate and 2M hydrocHDoric acid were added to the crude
reaction mxture and the precipitated Pd filtered off. The organi c phase
was separated and vvashed thrice wwth 2M hydrochloric acid then once with
brine and dried over nesiumsul fate, filtered and evaporate.

Puri fi caMIADy ItYﬁ‘)dﬂfﬁf (&) on silica (eluting ethyl acetate : ‘acetic

33'2‘32!141%%(%%%%&3%3‘@‘%% it p{,%%% i@a{i;l‘?’h'rz( gy 223 ({Fegdief 257, 30
(Zléﬁl o(rjg g{%f},g?["ﬁhi %% %?%ﬁ(ﬁ@g}éx%gi ony SJ(IFZHEL)le 13 1% lrlﬁﬁ.'t‘?%;Izec’{jhoxy)
tri 2852&51335‘?%‘%1%?32@‘?%%5?%?‘935?"5%"2:2%@?%' o?ﬁ??‘éﬁ%??‘ {3eHd,
Example 17
2-Chloro-5-[3-[[2-hydroxy-1-(hydroxymethyl)-1-methylethyl]amino]propyl}-NV-
(tricyclo[3.3.1.1*"|dec-1-vlmethyl)-benzamide

OH

H
N
X {/\OH

2T

ci

Prepared according to the method described for Example 14.

MS (APCI +ve) 449/451 (M+H)*

"H NMR (DMSO-dg) § 8.27 (1H, t); 7.36 (1H, d); 7.24 (1H, dd); 7.21 (1H, d); 4.32 (2H, s);
15 3.22(4H, s); 2.92 (2H, d); 2.65 (2H, t); 2.45 (2H, g(on edge of DMS0)); 1.92 (3H, s):;

1.70-1.57 (8H, m); 1.52 (6H, s); 0.85 (3H,s).

Example 18
5-{3-[(2-(Acetylamino)ethyl]lamino] propyl]-2-chloro-N-(tricyclo{3.3.1.1>"|dec-1-
20  ylmethyl}-benzamide, hydrochloride salt



-am noet hy[)nmethyl -, 1,1-dinmethylethyl carbamc acid ester [prepar eq 5 JUN 2008
according to 20 J. Med. Chem (1990), 3]1), 100) (0.156g) and 2-
chl oro- @é@lfﬂ qpropyl )-benzoic acid (0.21g, Exanple 13a)pdrkiigiohsagol
(15nl). Aiter 24h, acetic acid (0.2m) was added and the m xture
evaporated to dryness The residue was redi ssolved in dichloronmethane (1
Qm), triethylanine (0.45rnl) and (2! 1 -dimethyl et hoxy)carbonyl 1, 1
-dinethylethyl 1 5 JUN 2001 WO 01/44170 PCT/ SEQCQ 02505 36 carbonic acid
ester (1 g) was added. After 24h the reaction m xture was washed twice with
10% KHSO4, once with brine and dried over nmagnesi unsulfate, filtered and
evaporated. Purification by chromatograpl}iﬁ/ on_siljica (eluting with
i so-hexane : ethyl acetate : acetic acig I:soﬂﬁon en ethyl acetate :
acetic acid / 100:1) gave the subtitled|product tAs an oil 5 (0.2g). M
(APCI +ve) 471/473 (MtH)+ c) 2-Chl oroy5-[3-([2- (et hyl am no) et hyl | am no]
prop yl]-N (tricyclo(3.3.1.13" "ldec-t- y[nethyl)-benzam de,
di hydrochloride salt 10 PyBrOP (O was added to a solution of
2-chloro-5-[3-[[(I,1- dinethyl etihox) bonyl] [2-[[ (I, I -
Ayl ] - am no] propyl ] -benzoic acid

3 thylainine (0.1 nm) and triethylamne

'de(l@m) After lah the reaction m xture
was diluted with ethyl acetate and washed with water, then washed tw ce
wi th ammonium 15 chlorid tion, twice with saturated sodi um
hydrogencarbonate solution and once with brine. The organic extracts were

dri ed oWespapsipresidimg wuthé atethodideserdred for Evappledided and

(0. 2g, Exarrpl e 13b), a damap
(0.15nl) in N, N dlnethylf

MS (APCI +ve) 446/448 (M-+H)*

s 'HNMR (DMSO0-d,) § 8.90 (2H, s, br); 8:32 (1H, t); 8.22 (1H, t); 7.41 (1H, d); 7.28 (1H,
dd); 7.24 (1H, d); 3.33 (24, q); 2.95-2.85 (6H, m); 2.63 (2H, t); 2.00-1.86 (5H, m); 1.84
(3H, s); 1.63 (6H, q); 1.52 (6H, s). |

Example 19

10 2-Chloro-5-[3-[[2~(diethylamino)ethyl]amino]propyl]-N-(tricyclo[3.3.1.1*"}dec-1-
yimethyl)-benzamide, dihydrochloride salt

H
N\/\N/\

ZTr

ci

Prepared according to the method described for Example 14.

MS (APCI +ve) 460/462 (M+H)"



purified by chromatography on silica (eluting with dichloronethane 1 5
nmet hanol /2-10% . The product was redissolved in dichloronethane ! JUN 200¢

met hanol : 15rnl) and 4M hydrochloric acid in di oxan added. The
m xture “\A//é)sojl'gt}}@r ed until de-protection was 20 conplete ?Eiﬁ%@ziD?"fjed by

prep RP-HPLC (acetonitrile/0. | % aqueous trifluoroacetic acid).

Conversion to the hydrochl oride salt bg$2treatnment with 4M hydrochloric acid
in 1,4 dioxane/ met hanol gave the title conmpound (0.055g). Ms (APClI +ve)

419/ 420 (MH 4 25 '"H NW\R (DMSO-d6) 5 9.50-9.00 (4H, m; 7.42 (1H, d); 7.29

IH, d); . 7.27 (LH _s); 3.25 (4H s, br); 3.05-2.90 (4H, m; 2.70 (2H, t);
(2. 60 (éH,H ETMR%D%SQ-. o k%ﬁ?(l%,;sxlﬂ?-ﬁ%(%f)éﬁ); 51 (1H, 57 45U H, <), 7.8 Alpl e 14 1
5 JUN 20 441 7
(9) - 2- ot Boa N B AR LT by 1 AT b by BP0 ¢, b 271 CHL o,

tricycl968.130lsy Lae¢. t Zay hydrochloride salt H/6 NH
§\| OH 5 a?éé?gglhﬁsglr’13%23%@%????2&?%%??1%?&?”] dec- 1- yhnet hyl ) - benzani de,
2- Chl or 0- 5-i odobenzoi c acid (10.0g) was suspended in dichloromethane
(160m) :

s Example 20
2-Chloro-S—[B—[(3-methoxypropyl)amino}propyl]-N~(tricyclo{3.3.1.1”]dec—1-
yimethyi)-benzamide, hydrochloride salt

N\/\/O\

ZTI

Cl

0 Prepared according to the method described for Example 14.

MS (APCI +ve) 433/435 (M+H)*

'H NMR (DMSO-dg) 5 8.77 (2H, s, br); 8.31 (1H, t); 7.41 (1H, d); 7.28 (1H, dd); 7.25 (1H,

d); 3.40 (2H, t); 3.23 (3H, s); 3.00-2.75 (6H, m); 2.67 (2H, t); 2.00-1.80 (7H, m); 1.63 (6H,
s q); 1.52 (6H, s).

Example 21
2-Chloro-5-[3-{(3-hydroxy-3-methylbutyl)amino]propyl]-V-(tricycle[3.3.1.1*]dec-1-
Ylmethyi)-benzamide, hydrochloride salt

20



‘then.oxalyl chloride (4.0m) was added fol |l owed by N, N-di net hyl f or ma@ ﬂFNZUUL
(401). After 24 h the solvent was evaporated to afford a white soli'd,

whi ch igsolved in dichloronmethane (160nmL). Triet hWherd34. 8nl)
was ad\c,ivg‘g) élg‘ﬂlll@wed by to adamantyl methylam ne (6.9m) w ?ﬁlrgsorﬁg?/iﬁﬁg;to
maitain a tenperature below 30C. The resulting cloudy m xture was stirred
for Ih, then evaporated to give a patediellow solid. This was stirred in a
m xture of ethyl acetate (400m ) and 2M hydrochloric acid (300rnl) until
the solid dissolved to give 2 clear phases. The (upper) organi c phase was
separated and washed wi th 2M aqueous sodi um hydroxi de sol ution (300m ),
then dried (Na2SO4) and is evaporated to N lid. The solid was
suspended in iso-hexane (10COM), then fijtered and washed with nore

i so- hexane (40m ). The resulting off-white solid was dried in a vacuum
oven at 40C (14.0g). Ms (APCI +ve) 430/432 (MrH)+ 20 'H NVR (CDC13) 5 8.00
(I H d); 7.66 (1 H dd); 7.14 (1 H d&; 6.17 (1 H s, br); 3.17 (2H, d);
2.01 (3H s); 1.69 (6H, q); 1.58 (6H d)}. b) 2-Chloro-5-(3-oxopropyl)-N
(tricyclo(3.3.1.13, 7] dec-1-yl ne I epzamide 1 5 JUN 2004' WD 01/44170
PCT/ SE00/ 02505 38 2- Chl or o- 5£i oda ricyclo[3.3.1.13-']d ec-1 -

yl met hyl ) - benzam de (5. CDg an'pq e cl4a), tetrabutylarnnmonium chloride
(3.40g) and sodi um hydroge jonate (2.44g) were charged to a fl ask.
Pd(QAc) 2 (0.0533g), tol uOrri) and ally] al cohol (1.dmM) were
added to afford a pale brown m xture which was heated at 80C for 5h. The

resul ti g 4aldsceording to the method described for Example 14.

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

s 'HNMR (DMSO-d,) 5 8.57 (2H, s, br); 8.30 (1H, t}; 7.42 (1H, d); 7.29 (1H, dd); 7.25 (1H,
d); 4.61 (1H, s); 3.05-2.85 (6H, m); 2.64 (2H, t); 2.00-1.82 (5H, m); 1.73-1.53 (8H, m);
1.52 (6H, s); 1.12 (6H,s).

Example 22
0 2-Chloro-S-[3—{(l-methoxyethyl)amina]pl;opyl]-N-(tricyclo[3.3.1.l”]dec-l-ylmethyl)-

benzamide, hydrochloride salt

|

2T

Cl

Prepared according to the method described for Example 14.

mp 245-248 °C
MS (APCI +ve) 419/421 (M+H)"



5 brown m xture was cooled to anbient then filtered to renove the S?'SiﬂJNZU[lL‘
resi dues. These were washed with further toluene (2 x50m) a and

t light b lid (3.82g). M5 ( APCI 0/ 362
f‘.@[lﬁ)ei r@b%?/ﬁem?:ocﬁg) S 9. 81 ??HI s),( 7.53)(||8, s)( 5@’/?%;90%% 57.19 (1

H d); 6.28 (IH, s, br); 3.18 (2H, d); 2.96 (2H, t); 2 8l (2H, t); 2.01
(3H s); 1.70 (6H q); 158(6H s). c‘}4(8)-2-ChIoro-5-[3-[(2-

hydr oxypr opy[) am noj propyl -.N( tricyclo(3.3.1.1'-") dec-1- 15

yl met hyl ) - benzam de, hydr ochl oride salt Sodiumtriacetoxyborohydride

0.6 | orp- 5- (3-

oxopr opy ) ViR (M Aeos & (5 A B (BTG DL 5 728 2T B gD

Exanmpl e hy 1 d ]| hane

(ot A SRR 1 She BB 95;’1255%ef4&§g%2?7f(-'zﬁt by 11

chromat ogh.apky (el 1.98 (oM tsh. 5- 20% met hanol in 20 dichl ororret hane + 1%

anmoni a) and t%e hydrochl ori de salt precipitated from ether/nethanol 19:1,

to afford the t|tIe compound as a white solid (0.198). M5 (APCI +ve )

4191421 (MrH)+ 'H NVR (DMSO-d6) 6 8.70-8.40 (2H, d, br); 8.30 (1H, t);

7. 41 ¥ 1HXypplez28 (1H, dd); 7.24 25 (1 H d); 5.32 (1 H d); 3.97-3.90 (1
ie23

o ( 6ﬁ'%%’Of°1=%§-€%ﬁmlgfung}%ép%¥ﬂne}dgyllzegérﬁzﬁﬁnE{Sé 1y FgR0rbidnB M

hl or o- 5- tkgu) gabydroxypropy{ ) am nol propy[ | - N-(t ricyclo[3.3.1.13,"] dec- 1-
30 yl met benzam de , hydrochloride salt '1 5 JUN 2004 WD 01/ 44170
PCT/ SEO0/ 0250 5

H
O\/\/N\

w a) 2-Chloro-5-[[3-[[(1,l—dimethylethoxy)carbonyl]methylamino] propoxy]methyl]-

benzoic acid
(3-Hydroxypropyl)methyl-carbamic acid, 1,1-dimethylethyl ester (0.272 g) in

tetxah}rdrofuran (5 ml) was cooled to 0°C under nitrogen. Sodium hydride (60% dispersion
in oil, 0.110 g) was added. The mixture was allowed to warm to room temperature and

15 stirred for 30 min. 5-(Bromomethyl)-2-chloro-benzoic acid (0.300 g) in tetrahydrofuran (3
ml) was added and the mixture heated at 55°C for 6h. The solution was cooled, poured into
saturated aqueous potassium hydrogensuifate sdlution, extracted into ethyl acetate (x 3),
dried over magnesium sulfate, filtered and concentrated under reduced pressure to afford
the subtitied compound (0.431 g).

20 MS (ESI +ve) 358 (M+H)"  (ESI -ve) 356 (M-H)"

b)  [3-[[4-Chloro-3-[[(tricyclo[3.3.1.13"]dec-1-ytmethyDamino]carbonyl] phenyl]-
methoxy|propyllmethyl-carbamic acid, 1,1-dimethylethyl ester



"39 H N OH H Prepared according to the nethod described for Exanple %9'JU§2[]BL
M5 (APCI +ve) 419/421 (MtH)4 'H NWR (DVMBO- d6) 6 8.70-8.40 (2H, d, ;
8.30 (1o biisrdo 41 (1H, d); 7.28 (1H, dd); 7.24 (1 H dpcTsed@ofshsH, d);
3.97-3.90 (IH, m; 3.00-2.85 (5H, m; 2.75 (IH, t); 2.65 (2H, t);

2.00-1.90 (5H, m; 1.64 (6H q); 1.52 ‘éfH’ s); 1.09 (3H,d). 10 Exanple 16
(R)-2-Chl oro-5-[3-[(2-hydroxy-1I-nmet hyl et hyl ) am no] )
propyl]-N-(tricyclal3.3.1.137 dec- 1-ylnethyl) -benzam de, hydrochl oride
salt H N 15 Prepared according to the nethod described for Exarrpl e 14 15

2L 2006 W B Bl 300 T SRR RS A A SR
E RE ?r;j?be%Zozlg?mdg@ His d Exénﬁ@ 28 %)Hcar%bnéyl:ﬁl&ﬁd&o@@&d Las glﬂdb[ g g gg i gg
(5H, m d@eﬁ@lf(;ﬁirhmﬂ)z (l(lrrﬁ)Zwéxﬁl-H,eatsyi at 50905 L(nﬁlelr dixrogbn for 30 min. The mixture
was allowed to cool 10 room temperature and 1-adamantanemethylamine (0.18 ml) was
5 added. The mixture was stirred at room temperature for 20h then poured into ethyl acetate
and washed with saturated aqueous sodium hydrogencarbonate solution followed by brine.
The solution was dried over magnesium sulfate, filtered and concentrated under reduced
pressure. The residue was purified by column chromatography over silica gel (eluting with
2:1 isohexane/ethyl acetate) to afford the subtitled compound (0.236 g).
10 MS (ESI +ve) 505 (M+H)*
c) 2-Chloro-S-[[3—(methylamino)prc:poxy]methyl]-N—(tricyclo[3.3.1.1”]dec-l-
ybmethyl)-benzamide
[3-[[4-Chloro-3-[{(tricyclo[3.3.1.1>"]dec-1-ylmethyl)amino]carbonyl]phenyl]-
ts  methoxylpropyl]methyl-carbamic acid, 1,1-dimethylethyl ester (0.236 g, Example 23b),
4M hydrogen chloride in 1,4-dioxane (5 ml) and methanol (5 ml) were stirred together
under nitrogen for 3h, then poured into 25% aqueous ammeonia solution and concentrated
under reduced pressure to give the free base. This was purified by column chromatography

over silica gel, eluting with 19:1:0.1 / dichloromethane:methanol: ammonia to afford the

20 title compound as an oil (0.106 g).

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

'H NMR (CDCL,) 5 7.64 (1H, s); 7.39-7.33 (ZH; m); 6.29 (1H, t, br); 4.49 (2H, s5); 3.55

(2H, t); 3.18-3.17 (2H, d); 2.72-2.68 (2H, t); 2.44 (3H, s); 2.01 (3H, s, br); 1.86-1.79 (2H,
s m); 1.75-1.63 (6H, m); 1.59 (6H, s). :

Exampie 24
2-Chloro-5-[[2-[(2-hydroxyethyl)amino]ethoxy] methyl]-NV-(tricyclo[3.3.1.1*"|dec-1-
ylmethyl)-benzamide, acetic acid salt

30



Exanpl e 17 2-Chloro-5-[3-[[2- hydroxy-I1-(hydroxynethyl)-I-nethyl et hg_{% N 2004
am nol propyl [-N- (tricyclo [33.1.13" '] dec-l- ylrnethyl)-benzam de 1J8
Prepared“atp@gnqydﬁg to the nethod described for Exanple 14. Cﬁéﬂ@ﬁ D+ve)
449/ 451 (M+H)} "H NVR ( DMSO- d6) S8.27(1H t); 736 (1 H, 4? H,
dd); 7.212 (I H d); 4.32 (2H, s); is 22 (4H, s); 2.92 (2H,.

2.65.(2H, t); 2.45 (2H, g(on edge of Dlvm))) 1.92 (3H, s); 1. 70 1.57 (SH,
m; 1.52 (6H, s); 0.85 (3H,s). Exanple 18 5-[3-[[Z-(Acetyl am no) et bv

| ]am rso] propyl | -2-chl oro-N-(tricyclo[3.3.1.137] dec-1- 20

yl met hyl ) - beazar ni de, hydrochl oride salp 1 5~JUN 2004 ®Q 01/44170

PCT/ SEOQ' 02505 41 0 H -~ N~-~N H Pre¢par acaordi to the nethod
described for Exanple 14. M5 (APCI +ve) 446/ 4481 (M+H )" s “H NVR ( DVMSO d6)
58.90 (2H, s, br); 832 (IH t); 8 1 H t); 7041 (IH, d); 7.28 (1H,

H
N )]\
OH

a)  S-(Bromomethyl)-2-chioro-N-(2-tricyclo[3.3.1.1>dec-1-ylmethyl)-benzamide
To a solution of 2-chloro-5-(bromomethyl)-benzoic acid (1.0 g) in dichloromethane
(25ml) at 0°C was added dimethylformamide (0.05ml) followed by oxalyl chloride
5 (0.52 ml). The reaction was allowed to warm to room temperature and stirred for 30min.
The volatiles were removed under vacuum and the residue dried under high vacuum. The
restdue was dissolved in dichloromethane (20 ml) and added to a solution of 2-
adamantanemethylamine hydrochloride salt (0.95g) in dichloromethane (20mi) and |
diisopropylethylamine (2 ml) at 0°C. The reaction was allowed to warm to room
10 temperature and stirred for 2h. The organics were washed with water (20ml) then saturated
aqueous ammonium chloride solution and the organic layer dried over magnesium sulfate
. then filtered. The filtrate was concentrated under reduced pressure to a solid. The crude
material was recrystallised from dichloromethane/hexane to afford the subtitled compound
as a whate solid (1.3 g).
5
b)  [2-[[4-Chlore-3-[[(tricyclo{3.3.1.1*"]dec-1-ylmethy])amino]carbonyl] pheny}}-
methoxy|ethyl](2-hydroxyethyl)-carbamic acid, 1,1-dimethylethyl ester
A mixture of 5-(bromomethy!)-2-chloro-N-(2-tricyclo[3.3.1. 177}dec-1-ylmethyl)-
benzamide (Example 24a, O.3b0g), bis(2-hydroxyethyli-carbamjc acild, 1,1-dimethylethyl
20 ester (0.312g) and silver trifluoroacetate (0.336 g) in dichloromethane (30 ml) was stirred
under nitrogen at room temperature for 20h. The solution was then decanted from the
silver salts and the dichloromethane removed under vacuum. The crude material was
purified on silica gel (eluting with ethyl acetate) to afford the subtitled compound as an oil

(0.249g).



.dd); . 7.24 (IH d); 3.33 (2H q); 2.95-2.85 (6H m; 2.63 (2H t); 2.0Q- N6
(5H, m; 1.84 (3H s); 1.63 (6H q); 1.52 (6H s). Exanple 19 io

2- Chl or o- 5- [ 2- (di et hyl ami no) et hyl j am noj propyl | - N-(tr I 1.1 -
dec-1 - ‘F&‘f‘ {PI) benzam de , di hydrochloride salt H N F§y$0&kf_ﬁgFepared
accordi ng to the nethod described for Exanple 14. Ms (APClI +ve) 460/462
(MrH)+ 1 5 JUN 2004 WO 01/44170 PCT/ SEDO/ 02505 42 'H NMR (DVBO-d6) S 10.70
(IH, s); 9.48 (2H, s); 8.31 (1 H t); 7.42 (1 H d); 7.30 (1 H dd); 7.27
(I H d); 3.50-3.30 (2H, nm); 3.25-3.10 (4H, n); 3.00-2.90 (4H, d, br); 2.71
(2H, 't); 2.00-1.90 (5H, m; 1.63 (6H q); 1.52 (6H s); 1.24 (6H t).
Exanpl e 20 2-Chloro-5-[3-1(3 neth oxypropyl) am no] prop

ﬂ L N- (MSI(%gng‘[:)SM%V%Q_}@B lﬁg&)l -yl met hyl ) - benzami de, hydrochl oride salt

¢)  2-Chloro-5-{[2-[(2-hydroxyethyl)amino}ethoxyjmethy!]-V-(tricycio[3.3.1.1*"|dec-
s 1-ylmethyl)-benzamide, acetic acid salt
[2-[[4-Chloro-3-[[(tricyclo{3.3.1.1 3" dec-1-ylmethyl)amino]carbonyl]phenyl]-
methoxy]ethyl](2-hydroxyethyl)-carbamic acid, 1,1-dimethylethyl ester (0.286 g, Example
23b), 4M hydrogen chloride in 1,4-dioxane (10 m}) and methanol (10 ml) were stirred
together under nitrogen for 20h, poured into 25% aqueous ammonia solution and
10 concentrated under reduced pressure to give the free base. This was purified by column
chromatography over silica gel, eluting with 19:1:0.1 / dichloromethane:methanol:
ammonia and further puﬁﬁed by reverse-phase hple (75:25 to 5:95/ 0.1% aqueous

amrnonium acetate:acetonitrile) to afford the title compound as an o1l (0.051 g).

s MS (APCI +ve) 421/423 (M+H)"
'H NMR (CDCL) & 7.66 (1H, d); 7.38 (1H, d); 7.31 (1H dd); 6.68 (1H, t, br); 4.52 (2H, s);
3.72 (2H, 1); 3.63 (2H, t); 3.17 (2H, d); 2.95 (2H, 1); 2.85 2H, 1); 2.01 (3H, 5, br); 1.91 (2H,
§):1.75-1.63 (6H, m): 1.59 (6H, ).

20  Example 25

" 2-Chloro-5-[[2-[(3-hydroxypropyl))aminc]ethoxy]methyl}-V-(tricyclo[3.3.1.1*"}dec-1-

ylmethyl)-benzamide, acetic acid salt

O\/\N/_\/\OH

H
0
)LOH

ZT



N to Prepared according to the nethod described 'for Exanple 14. M {?Iﬁﬁh 2004
+ve) 433/435 (MtH)+ "H NVMR (DMSO-d6) 5 8.77 (2H, s, br) ; 8.31 (1H, '1t),
7.41 (1H, d); 7.28 (1H, dd); 7.25 (1H, d); 3.40 (2H, t); 3.23 (3H, s);
3.00-2. 79 QBN 2.67 (2H, t); 2.00-1.80 (7H, m); 1.63 PEMSEN/E25F; 1.52
(6H, s). Exanple 21 2-Chloro-5

-[3-[ (3-hydroxy- 3-net hyl butyl)am no] pragpyi ]-N-(tricyclo[3.3.1.1"""'] dec- 1-
yhnet hyi ) - benzam de, hydrochloride salt 20 1 5 JUN 2004 WO 01/ 44170

PCT/ SE00/ 02505 43 OH H /6 N Prepared according to the nethod described for
Example 14. M5 (APCI +ve) (MtH)+ s "H NWR (DVMBO-d6) 5 8.57 (2H, s, br) ;
8.30 (18) tR-Chlogo-5[HhydyoxyrtiRay)methydld)V-(tiic2doBl3.1 " {Jec- Byhhethil)H, S);
3.05-2.85 (6H,_nm; 2.64 (2H, t); 2.00-1-82 (5H, m; 1.73-1.53 (8H, m;

1.52 (6Rengmude 12> (6H s). Exanple 22 i0 2-Chioro-5-[3-[(2 -neth

oxyet hyl) aman@l v Y nksrhbrhethho B3NS ek Fetof 98512 WMt ¥l by .-
benzamide (Exarﬁple 24a, 0.300g), ethylene glycol (0.094¢) and silver trifluoroacetate
s (0.336 g) in dichloromethane (10 ml) was stirred under nitrogen at room temperature for
20h. The solution was then decanted from the silver salts and the dichloromethane
removed under vacuum. The crude material was purified on silica (eluting with ethyl

acetate) to afford the subtitled compound as an oil (0.228g).
1o MS (ESI +ve) MW 378/380 (M+H)+

b) 2—Chloro—S-[[2—[(methylsulf0uyl)o:£y]ethoxy] methyl}-V-(tricyclo[3.3.1.1>"}dec-1-
yimethyl)-benzamide
_ 2-Chloro-5-{(2-hydroxyethoxy)methyi]-N-(tricyclo[3.3.1.1>")dec-1-ylmethyl)-

15 benzamide (0.228 g, Example 25a) and triethylamine (0.21 ml) in dichioromethane (10
ml) were cooled to 5°C under nitrogen and methanesuifonyl chloride (0.1 ml) was added.
The mixture was stirred at room temperature for 20h then poured into 2N hydrochloric
acid, and extracted into ethyl acetate. The combined extracts were washed with 2N
hydrochloric acid, saturated aqueous sodium hydrogencarbonate solution then brine, and

20  dried over magnesium sulfate. The organics were filtered and concentrated under reduced

pressure to afford the subtitled compound as a white solid (0.160 g). -

'H NMR (CDCL,) & 7.66 (1H, s); 7.41-7.33 (2H, in); 6.32 (1H, t, br); 4.57 (2H, s); 4.40-
438 (2H, m); 3.77-3.75 (2H, m); 3.17-3.15 (2H, d); 3.04 (3H, s); 2.01 (3H, s, br); 1.75-
25 1.64 (6H, m); 1.59 (6H, s, br).

¢)  2-Chloro-5-[[{2-[(3-hydroxypropyl)amino}ethoxy]methylj-NV-
(tricyclo[3.3.1.1*")dec-1-ylmethyl)-benzamide, acetic acid salt
2-Chloro-5-[[2-[(methylsulfonyl)oxy]ethoxy]methyl)-N-(tricyclo[3.3.1.1°")dec-1 -
50 ylmethyl)-benzamide (0.160 g, Example 25b), 3-amino-1-propanol (0.27 ml) and n-butanol



- benzam de, hydrochloride salt H Prepared according to the nethod des
15 JBﬁ }gggglm

for Exanple 14. 15 np 245-248 C M5 (APCl +ve) 419/421 (M1 H'

V\D 01/ Zl\%a QHQA‘/OPCT/ SECA 02505 'H NWMR (DVMSO-d6) S 8. 79 (ZHCTFS)EOOI&:ﬁQ (1 H

7.27 (1 H dd); 725 (1 H, d); 3.58 (2H, t);
s) 309(2H S, br) 295285(4H4
1.63 (6H, q); 1.52 (6H, s). s Exanplé 23
2- Chl oro-5-[j3-(nethy| ani i no) pr opoxyj methyl I -N-(tricyclo [
3

3.30 (3H,

2.67 (2H, t); 1.95-1.86 (5H, m;

d.3._1 1'-"ldec-1-ylnethyl) benzamde HC to a) 2-Chloro-5-[[3-[[(1, 1-

[ th | ] net h | I

(3 Ty ARV B RERA Bt BAFERS Bieear o PR e RERERWadBbRd 575 )
0 o CHR NGB il h"BQO wn%dte%g&ewﬁﬂéem}n hE@@ENThSegem hydri de

(60% dt'sper si on Ne]
10 I 00O tEAmeT e kEdiantkulfate, ﬁltered and concentrated under reduced pressure.

Chromatography over silica gel (eluting with 19:1:0.1 / dichloromethane :methanol

was added. The m xture was allowed to warm

5 :ammonia) and further purification by reverse-phase HPLC (75:25 to 5:95/0.1% aqueous

ammonium acetate:acetonitrile) afforded the title compound as a white solid (0.031 g).

MS (APCI +ve) 435/437 (M+H)'

'H NMR (CDCl,) & 7.75 (1H, s); 7.37 (1H, d); 7.27 (1H d); 6.83 (1H, t, br); 4.56 (2H, s);
w  3.90 (4H, s, br); 3.21 (4H, s, br); 3.17 (2H, d); 2.01 (5H, s, br); 1.75-1.63 (6H, m);n 1.59

(6H, s).

Example 26
2-Chioro-5-{[[3-|(1-methylethyl)amino}propyljamino]methyl]-V-
is  (tricyclo[3.3.1.1"]dec-1-ylmethyl)-benzamide

H H

N ™ NY

ZX

a)  5-Bromo-2-chloro-N-(tricyclo{33.1.1%"}dec-1-ylmethyl)-benzamide

20 To a suspension of 5-brome-2-chlorobenzoic acid (5.00 g) in dichloromethane

(25 ml) at 0°C was added oxalyl chloride (3.7 ml) and DMF (5 drops). The resuiting

mixture was stirred at room temperature under a nitrogen atmosphere for 1h, then

concentrated under reduced pressure to yield a solid. The solid was dissolved in

dichloromethane (20 mi) and added dropwise to a solution of I-adamantanemethylamine



I's stirred for 30 mn. 5-(Brononethyl)-2-chloro -benzoic acid (0.30Q 9N 100t -

tetrahydrofuran (3 nl) was added and the m xture heated at 55C for 6h. The

sol uti onwwag/ ol ed, poured into saturated aqueous pot ass;,ick,tyglmm02.,0D
hydr ogensul fate sol ution, extracted into ethyl acetate (x 3), d[I‘I ed over.

magnesi um sul fate, filtered and concentrated under reduced pressure to
afford the subtitled conpound (0.‘431%)). 20 M5 (ESI +ve) 358 (M+H)- (ESI
-ve) 356 (MH)+ b) [3-j[4-Chloro-3

[[(tricycloj3.3.1.13 ']dec-1-yl nethyl)am noI car bonyl | phenyl | -

ggf)gox\/\éj(giﬁ@yff%vge E&%?[@@rg%mm&ég%ls i) 11’1 gl’lch.glroqﬁtt:trﬁyme Eszyml)e fer 15 JIN
2- Chl or ?es%’ft[‘%%{)utgnw;asdill ¥+ @&MW%&%HQ %.Lny dw h%@%%%% "Eét hyll -

benzoi c aci e 23 a di'i m daz
and di @ekhyhé earama;mqﬂxmfelxeasrﬁdutwwmﬁdnﬁthaée&wadgﬁednhtsawee %Rk 30

mn. The mxture was allowed to cool to roomtenperature and 1-
adamant aaaret Mplaguéave poBssi8mriajbonate @ltadmedio%'ﬁlqeeonsmomsexmvabytkbgm ed at
rature for 20h then poure into ethy| . acetate, and washed with

;2? le Eatte g@ ale AR SALURRESY HEiReh FB&éﬁ‘tCaP‘E?éﬁ&taé%IWF‘&’fq ndignsul g, Braed.  The
o L A8 i A QL LRARPEIUCE Wb LAl LSS Loabd CoRePANARRY Under

reduced pressure over
silica ggl (eluting with 2:1 |sohexane/ethylacetate) to afford the
subtitled conpound (0.236 g). to M5 (ESI +ve) 505 (MtHy | c)

2- Chl or o-5-[[ 3- (et hyl am no) propoxy] methyl]-]V-(tricyclo[3.3.1.13. 7] dec- 1-

MS (APCI +ve) 383/385 (M+H)"
o 'H NMR (DMSO-dg) & 8.42 (1H, t); 7.63 (1H, dd); 7.57 (1H, m); 7.45 (1H, d), 2.93 (2H,
d); 1.94 (3H, s, br); 1.69-1.58 (6H, m); 1.51 (6H, s).

'b)  2-Chloro-3-formyl-N-{tricyclo [3.3.1.1>'} dec-1-ylmethyl)-benzamide
A solution of 5-bromo-2-chloro-N-(tricyclo[3.3.1.1"7}dec-1-ylmethyl)-benzamide

15 (3.25 g, Example 25a) in tetrahydrofuran (150 ml) was cooled to —78°C under a nitrogen
atmosphere. A solution of 1.4M methyllithium in diethyl ether (6.1 ml) was added to this
solution over 2min. The mixture was stirred at —78°C for 10min, then a 1.7M solution of
tert-butyllithium in pentane (10.0 ml) was added dropwise. The mixture was stirred at -
78°C for a further 10 min, 'then dimethylformamide (1.0 ml) was added. The resulting

20 solution was stirred at ~78°C for 30 min, quenched with saturated aqueous ammonium
chloride solution (100 ml) and extracted with ethyl acetate. The combined extracts were
dried over sodium sulfate, filtered, and the filtrate concentrated under reduced pressure to
give the subtitled compound as a solid (2.76 g).

25 MS (APCI +ve) 332/334 (M+H)"
'H NMR (DMSO-dg) 8 10.04 (1H, s); 8.49 (1H, t); 7.96-7.91 (2H, m); 7.74 (1H, d); 2.96
(2H, d), 1.95 (3H, s); 1.64 (6H, m); 1.53 (6H, d).

¢} 2-Chloro-5-{[{3-[(1-methylethyl)amino]propyl]amino}methyl}-/V-
50 (tricyclo[3.3.1.1*"}dec-1-ylmethyl)-benzamide



-yl met hyl) -benzani de [3-[[4-Chloro-3- [[(tricyclo [3.3.1.13.7]dec - 115 jn7004
-yl met hyl ) am no] car bonyl ] phenyl ] i s nethoxy] propyl ] nmethyl-carbam c¢ aci ch

I, 1-di r’rg}&ml,ﬁg%y | ester (0.236 g, Exanple 23b), 4M hydpegaieshipsi de in
1, 4-dioxane (5 m) and nethanol (5 m) were stirred together under

nitrogen for 3h, then poured into 25%laqueous amoni a sol ution and
concentrated under reduced pressurejto give the free base. This was )
purified by colum chromatography over silica gel, eluting with 19:1:0.1 /
di chl or onet hane: net hanol : amonia to afford the 20 title conpound as an oil

P07 Sy it Sibe AP o T R gyt o
2123 dd Bl Bo0R oflobabt et gHO): sy

2- Chl or(g_-O§5 %) bt {oﬁ&nE)(SU axywtdaytflamdnogeteetondgt Dean-Stark conditions for 3h.
met hyl ]-N-(tricycio[3.3.1. 13" 7] dec-1- ylnet hél ) - benzam d.?, .acetic acid
sal t~ 30rhk mixdiivascaolefrddonesnyged prist seberd pEtysusde gy ol This was

5--(Bromonet hyl )-2-chloro-N-(2-tricyglo[33.1..13 - 1 azam de

To 4 scluoien rbasaNpE ) S SRl Hr et bed SRR o e

di chl or,onet hane 0 ,g?(g?ﬁ { R e fsaFBR 8 rd8m(temBératur

foll omé’(?rrr‘ﬁv nﬁ%épﬁgg%ﬁoﬁﬁg(g Olgggrgﬂg'?d gdl'erk?gi reagtﬁfron was al | g\'/ved ?o war m

tO 100y} §5RES aheH EorBiratéd dideélrddated Bsdure and the residue purified by column
chromatography over silica (eluting with 9:1:0.1 dichloromethane/ methanol/ 35% aqueous

ammonia) to give the title compound (0.015 g} and 2 by-product (see Example 27).

MS (APCI +ve) 432/434 (M+H)" .
'H NMR (CDCl,) 8 7.64 (1H, 5); 7.37-7.32 (2H, m); 628 (1H's, br); 3.78 (2H, s); 3.18
(2H, d): 2.84-2.74 (1H, m); 2.70-2.64 (4H, m); 2.01 (3H, s, br); 1.76-1.63 (8H, m); 1.59

(6H, s, br); 1.05 (6H, d).

Example 27
5-[{(3-Amino propyl)am.ino]methy[]-2-chloro-N—(tricyclo[3.3.1.1"’}dec~1-ylmethyl)—

benzamide

H
N\/\/NHz

ZL

20

Formed as a by-product in Example 26c above (0.125 g).

MS (APCI +ve) 390/392 (M+H)'



1 The volatiles were renoved under vacuum and the residue dried und,gsj g&%m k
vacuum The residue was dissolved in dichloronmethane (20 ml) and d 6
a sol uti o; ]é adamant anenet hyl am ne hydrochl oride salt (0.95q) i

di chl or ofB®WaHE® (20nL) and diisopropyl et hyl amine (2 ni)PGT/SER

reaction was allowed to warmto room 10 tenperature and stirred for 2h. The
organi cs were washed with water (20mi$2then saturated aqueous ammoni um

chl oride solution and the organic |ayer dried over magnesi um sul fate then

filtered. The filtrate was concentrated under reduced pressure to a solid.

The crude nmaterial was reczystallise from e/ hexane to
af f or d ‘FhYMRKEDPAIES Tohpdliss 7357482 )s%ﬁllz l@lt’ f)gﬁb?@g §5 ¢ %

[4-Chl o 3:[ .o C 1 ) Ilphenyl]-
met hoxy&g{ I@Q/’Izﬁé(ﬁ&f&(@é '1%!/%) £Car(8§“9,§br) ac?{%q%tl%h Wheﬂ?%@%%ﬁg?ﬁ ester A
m xture of 5-(bronmonethyl)-2-chloro-N-(2-tricyclo[3.3. 1.1 3

7] dec-1-yl nethyl) berzzam de (Exanple 24a, 0.300g), bis(2

hydr oxygihmble z®r bami c acid, 1, 1 -dinethylethyl 20 ester (0 3129) and
silver trifluoroacetate (0.336 g) in dichloronethane )_3 stirred
under nIﬂh}gmasatuf[@emeﬁbﬂvéwﬁﬂwlﬁﬁwlb@ﬁﬂO]FﬁéthQHrZMI(FfWCWéé tlh’en]dﬁ‘é‘cant ed
fromthe silver salts_and the dichloronethane renoved under vacuum The
crude nhtvdmedayDoRenzagide i ed on silica gel (eluting with ethyl acetate) to
afford the subtitled conpound as an oil (0.2498). 1 5 JUN 2004 WD 01/44170

PCT/ SEO0/ 02505 47
H /L

H

ZT

Synthesised as in Example 26 using 2-chioro-5-formyl-N-(tricyclo (3.3.1.1 7 dec-1-
10 ylmethyl)-benzamide (0.500 g, Example 25b) and N-isopropylethylenediamine (0.186 g) to
give the title compound as a solid (0.105 g).

MS (APCI +ve) 418/420 (M+H)"

'H NMR (CDCL,) § 7.65 (1H, s); 7.34 (2H, s); 6.26 (1H, t, br); 3.79 (2H, s); 3.18 (2H, d);
s 2.79-2.69 (SH, m); 2.01 (3H, s, br); 1.75-1.64 (6H, m); 1.59 (6H, s, br); 1.50 (2H, s, br),

1.05 (6H, d).

Example 29
3-{[3-[d-Chloro-3-[[(tricyclo[3.3.1.1""]dec-1 -ylmethyl)ammo]carbonyl]phenyl]—

n  propyljamino]propanoic acid, 2,2-dimethylpropyl ester, trifluoroacetic acid salt



M5 (EST +ve) MW5211523 (MtH)+ c) 2-Chloro-5-([2-](2-

hydr oxyet hyl ) am no] et hoxy] nmethyl]-N-(tricyclo(33.1.1"""}dec- 5 15 JUN 200t

1-yl et hyl -benzanrde acetic acid salt [2-[[4-Chloro- 3; 1 of

3.3.1. W %‘ -yl met hyl ) am no] carbonyl ] phenyl ] - %h&ﬁﬁ&&%ﬁ

]ethyl] (2- hydroxyethyl) carbam c acid, 1,1-dinethylethylester (0.286 g,

Exanpl e 23b), 4M hydrogen chl ori de |ﬁ 1, 4-di oxane (10 m ) and net hanol (10

m) were stirred together under nitrogen for 20h, poured into 25@6aqueous

ammoni a sol ution and to concentrated under reduced pressure to give the

free base. This was purified by col um chronatograp y over silica ge

eluting with 19:1:0.1 / dichloronethan rnethaqgl nia and further

purified by reverse-phase hplc (757 2E 0 5795 0 % gueous ammoni um

acetate:acetonitrile) to affordijhe title conpoun as an oil (0.051 g). 15

M5 (APCI +ve) 421/423 (MkH) "' ! MR (CDCI3) S 7.66 (1H, d); 7.38 (1H, d);

7.31 (IHdd); 6.68 (1H, t, rbr); (2H, ) 3.72 (2H, t); 3.63 (2H, t);

3.17 (2H, d); 2.95 (2H, t 2.€ , 1)K 3H s, br); 1.91 (2H, s);

1.75-1.63 (6H, m; 1.59 (6H ).

2-Chloro-5-[(2-](3- hydrfn 3 opy! YAmi no] et oxy]nethyI]N-(tricyclo[3.3]dec-1-

yhnet hyl ) - benzam de !g!]c acid salt 1 5 JUN 2004 WO 01/44170

PCT/ SE00/ 02505 48 a)

2-Chl oro-5-[(2- hydroxyethoxy)nethyl] N-(tricyclo(3.3.

1.1-"" 1ldpc- b-Ghlord-Byibdo-No@rizpaiv(3e3.1.17 " dec-1-ylmeéthyl)-benzamide
2-Chloro-5-iodobenzoic acid (10.0g) was suspended in dichloromethane (160ml}

then oxalyl chloride (4.0ml) was added followed‘by N, N-dimethylformamide (40ul). After

s 24 h the solvent was evaporated to afford a white solid, which was then redissolved in
dichloromethane (160ml). Triethylamine {14.8ml) was added, followed by adamantane
methylamine (6.9m!) with cooling to keep the temperature below 30°C. The resulting
slightly cloudy mixture was stirred for 1h, then solvent was evaporated to give a pale
yellow solid. The solid was stirred in a mixture of ethyl acetate (400ml) arld M

10 hydrochloric acid (300ml) until the solid dissolved to afford two clear phases. The (upper)
organic phase was separated off and washed with 2M sodium hydroxide solutiorr (300ml),
then dried (N2,S0,) and evaporated to a yellow solid. The solid was suspended in iso-
hexane (100ml), then filtered and washed with more iso-hexane (40ml), and the resulting

off-white solid dried in vacuo at 40°C to afford the subtitled compound (14.0g).

MS (APCI +ve) 430/432 (M+H)"
'H NMR (CDCL,) 5 8.00 (1H, d); 7.66 (1H, dd;.7.14 (1H, d); 6.17 (1H, s, br); 3.17 (2H, d);
2.01 3H, s); 1.69 (6H, q); 1.58 (6H, d).
2 b) 2-Chlore-5-(3-axopropyl)-N-(tricyclo[3.3.1.1>"|dec-1-ylmethyl)-benzamide,
2-Chioro-3-iodo-N-(tricyelo(3.3.1.17"1dec- 1 -ylmethyl)-benzamide (5.00g Example
29a), tetrabutylammonium chloride (3.40g) and sodium hydrogencarbonate (2.44g) were
charged to a flask, followed by Pd(rC)Ac)2 (53.3mg), toluene (50ml) and allyl alcohol

(1.01ml). The pale brown mixture was heated at 80°C for 5h, then cooled to ambient



A m xture of 5-(bronmonethyl)-2- chloro-N-(2-tricyclo(3.3.1. I 3°7] JLL 0 -
-yl nmet hyl )- benzam de (Exanple 24a, 0.300g), ethylene glycol (0.09 ? WC?
silver tw dﬁg;@acet ate 5 (0.336 g) in dichloronethane (10 rﬂ% WQ.S stirred
under rogen roomtenperature for 20h. The solution PRESEPHEAYYecant ed
fromthe silver salts and the dichl oropethane renoved under vacuum The
crude material was purified on silica luting with ethyl acetate) to
afford the subtitled conpound as an oil (0.228g). to Ms (ESI +ve) MW
3781380 (MrH) + b) 2-Chloro-5-[[2-[(nethyl sulfonyl)oxyl et hoxy] methyl] N

(2t &fg?ggélﬁf‘%gﬁﬁy Ih O%l?}&@rh oxyﬁm f%]dh :ﬁd) tklgte) %@anugﬁgﬁagned with additional toluene
[3.3. 1. Gnﬂ-ﬁlﬁ‘ﬁnﬂ& the&BUmEd goﬁué?ﬁ@%ﬁmoq v-(ege %%%eg #{1%&?} & 8@%%‘89‘% gn%

triethylarnine ( in dichl ororret an

under nlctweoyﬁg’ﬁ(armhdrma;litﬁﬂedktdzibglydbrﬁhlnabhﬂi@8 11 m) was added. The

m xture was stirred at roomtenperature for 20h then poured into 2N
hydrochloric acid, and extracted into ethyl acetate. The conbi ned extracts

wer e wa i 2 aric acid, saturated agueous sodi um
hydrégei\gggﬁmq&&ﬁﬁ&&%ﬂ%n brine, and 20 dri edqover magnesi um sul f at e.
The orgapi d Ny at n r ureto

af ford t he o |t|§édbg§rr¥gg§§‘§ 738REANN; 1534 1 85(3 *fggﬁcﬁp‘”ﬁ SR 3
7.66 (1K,182H, 8)43.5 (83 124 t, 4.40- 4.38
(2H, ﬁq) SRLEAs Ethiu n)l(a? i’?z?afgy'?s’ : mt{t% éq)d e QH% ;S)z 01 (3H s,
br): 1.75- 25164(6H m: 1.59 (6H s, br). c) ZChI0r05[[2[(3

;i?c/drloi(/lygret ﬁdj})l -r§g;ﬁf{@-g%Méﬁ‘égw@é&p@ﬁfxﬁ(mgﬁlo[3 3.1.1%7 ]d]ec-l-
gég“]?r 91:'1’_10:1{11@?) bddminyl sul fonyl )oxy] ethoxy Jmethyl]-N-(tr icyclo[3.3.1.13")
Sodium triacetoxyborohydride (1 86g) was added to a solution of 2-chloro-5-(3-
oxopropyl) -N-{tricyclo[3.3.1.1*"]dec-1- ylmethyl) benzamide (1.57g, Example 29b) and
3—am1no—]‘propanol (0.8 ml) in dichloromethane (150ml). After 24h the crude reaction
mixture was purified by chromatography {eluting with 5-20% methanol in dlchloromethane

5+ 1% ammonia) to give the subtitled compound as a white solid (1.05g).
MS (APCI +ve) 419/421 (M+H)"

d) '3-[[3-[4-Chlor0—3-[[(tricyclo(3.3.1.1"’]dec-1-ylmethyl)amino]carbonyi]-

2  phenyl] propyll[(1,1-dimethyiethoxy}carbonyl]amino]propanoic acid, 2,2-
dimethylpropy! ester

2-Chloro-3-[3-[(3-hydroxypropyl)amino]propy!}-N-(tricyclo[3.3.1.1*"]dec-1-

ylmethyl)-benzamide (0.271 | g, Example 29¢}), MN—diisoproperthylanﬁne (0.50 ml) and
tetrahydrofuran (10 ml) were strirred together under nitrogen. Trimethylacety! chloride

33 (0.26 ml) was added dropwise and the mixture stirred at room temperature for 48h, then
poured into water and extracted into ethyl acetate. The combined extracts were dried over
sodium sulfate, fiitered, concentrated under reduced pressure and chromatographed over
stlica (eluting with 4:1 isohexane/ethyl acetate) to give the subtitled compound (0.158 g)
as an oil.

30



30 yl nmet hyl)-benzam de (0.160 g, Exanple 25b), 3-am no-I-propanol

m ) and n-butanol 1 5 JUN 2004 WO 01/ 44170 49 PCT/ SEQ0/ 02505 (4 m) TV\%d@lZUHL

heated together in a sealed tube at 1 I OC for 24h. The m xture was cool ed,

poured into 2N sodi um hydroxi de solution and extracted into ethyl acetate-

The extracts were dried over sodiumsulfate, filtered and concentrated

under reduced pressure. Chromatographd® over silica gel (eluting with

19:1: 0.1 / dichl oromet hane :nmethanol. s :ammonia) and further purification

by reverse-phase HPLC (75: 25 to 5:9510. 1 % aqueous anmoni um

acetate acetonitrile ) afforded the title conpound as a white solid (0.081
VB NLARES g FOXBBAAI7H)M-H) * ' H NMR (CDC13-) 6 7.75 (1H, s); 7.37 (I H,

d) 7.27 (1Hd); 6.83 (1H, t, br); 4.56 (2H, s); to 3.90 (4H, s, br); 3.21

(4H, s, br); 3.17 (2H, d); 2.01 (5H, s, br); 1.75-1.63 (6H, rr) 1-.59 (6H,

meihy TON O Rpgsio el R SN ATRORUCBEARI P PG N a)
S5-br O%u?engnbﬂwtramsmrwsﬁac[aaﬁi 2,213irdétRetpropl B tdyy A banaaiidecid
salt
3-[[3-[4-Chloro-3-[[(zicycle[3.3. 1.1"]dec-1-ylmethyl)amino]carbonyi}-
phenyllpropyll{(i,1-dimethylethoxy)carbonylJamino]propanoic acid, 2,2-dunethylpropyl
ester {0.138 g, Example 29d), trifluoroacetic acid (2 ml}-and dichioromethane (2 mi) were
stirred together under nitrogen for {5 min, then concentrated under reduced pressure to

give the title compound (0.170 g).

MS (APCI +ve) 503/3505 (M+H)"

'‘H NMR (CDCl,) 8 7.40 (LH, d); 7.32 (1H, d); 7.14 (1H dd); 4.12 (2H, t); 3.16 (2H, d);
3.09-2.89 (4H, m); 2.64 (2H, t); 2.06-1.92 (7H, m); 1.75-1.63 (6H, m); 138 (6H, s); 1.18

{9H, s).

Example 30
2-Chloro-5-[3-{(2-hydroxyethyl) pentylamino]propyl]-N-(tricyclo[33.1.1>")dec-1-

B

NﬁH

yimethyl) benzamide



20 To a suspension of 5-brono -2-chlorobenzoic acid (5.00 g) in

di chl oromethane (25 ml) at OC was added oxalyl chloride (3.7 m) ahd W00
(5 drops). The resulting mxture was stirred at roomtenperature under a
nitrogen atnosphere for 1h, then concentrated under reduced pressure to
yield a solid. The solid was dissolveg; in dichlorornethane (20 nl) and
added dropwi se to a solution of I|-adamantanenethylamne 1 5 JUN 2004 WO
01/ 44170 PCT/ SE00102505 50 (3.36g) and i Vi V-diisopropyl et hylam ne (5.55
m) in dichloronmethane (20 m). The resulting solution was allowed to
stir at Bregtd snrpediag w tepestedua desditeden Eabnpipbere for 20h. The reaction
m xture was diluted with dichloronethane and washed in sequence with

wat er, 105:(a§Géows) Fad/43¢iMmDar bonat e sol ution, 10% aqueous potassi um
hydrogen s sulfate and saturated brine. The organi c phase was then dried
over socﬂhﬂm sulfate, filtered and concentrated under reduced pressure to
afford the subtitl ed conpound as a solid (7.84 g). M5 (APCI -eve) 3831385
(MFH) + t0 Crirh AMR (4| 6 - NINGR 34D 37 BT (1H m;

7. 45 (1H?C3¥%Mg‘§é%%%}q ld?';ﬁ)p%“g%‘“%‘ég?péo?pygrgf;f@rl‘gg&[igg%l(g‘ﬁ% W 1.51 (6H,
s). b) 2Zyightionp-teohammyd - N-(tricydo [3.3.1.1'''] dec-I|-ylnethyl)-

benzam de A solution of 5-brono-2-chloro-N(tricycl

0[3.3.1.13.7)dec-1-yl net hyl)-bgnzam de 4 s {33.25 g, Exanple 25a) in
tetrahydrofuran (150 m) was c ‘ r a nitrogen atnosphere. A
solution of 1.4Mnethyllithium gr (6.1 m) was added to this
solution over 2min . The m xture -78C for 10mn, then a

1. 7M sol uti on of

Prepared according to the procedure described in Example 68
MS (APCL +ve) 415/417 (M+H)"
Example 32

2-Chloro-3-[3-{[2-(dimethylamino)ethyljmethylamuino] propyl]-N-
{tricyclo[33.1.1%""]dec-1-ylmethy!)- benzamide

o



tert-butyllithiumin pentane (10.0 m) was added dropw se. The m xt re
stirred at - 78C for a further 10 mn, then dinethylfornmarnide Sﬂmm
was added. The resulting 20 solution was stirred at -78C for 30 mn
guenched with saturated aqueous amoni um chloride solution (100 rri) and
extracted with ethyl acetate. The comyyi ned extracts were dried over sodium
sulfate, filtered, and the filtrate concentrated under reduced pressure to
give the subtitled conpound as a solid (2.76 g). 25 M5 (APCI +ve) 332/ 334
(MtH)+ "H NVR (DVSO-d6) 5 10.04 (IH, s); 8.49 (1H, t); 7.96-7.91 (2H, m;
7.74 (Prkp a@le)d: ackofng (o2hk pehceddreQeséridd :ﬁ)‘ixaﬂm%th n) 1.53 (6H, d). c)
2-Chloro-5-[[(3- ((1 met hyl et hyi ) am no] propyl | am no]nethyll -N 30
(tricyclo[3.31.13" 7l dec- 1- yI nmet hyl ) -benzanmide 1 5 JUN 2004 WD 01/44170 51
PCT/ SEQQ' 02505 A mi é—ﬁé chI oro-5-fornyl-N-(tricyclo [3.3.1.13'7J
dec- i - ARG Ve a?*fﬁ (0.244 g, Exanple 25b),1V isopropyl-1,3-
propanedi am ne (0.211 g), p- toI uenesul fonic acid (0.005 g) and toluene (30
m) were refluxed together under Dean-Stark conditions for 3h. The m xture
was cogtgd, concentrated under reduced pressure to an oil. This was

di ssol ved i'n ethanol (30 nl) and cooled to OC under a nitrogen atnosphere.
Sol i d sodi-@utyleidmyiird) peoy!02 @Ab@YNWascyatiddd. lpbY tdeoriwy iseethpid- t he m xt ure
stirred at roomtenperature for 30 mn, then concentrated under reduced

pr essubenzndidehe resi due purified by coI um chromat ogr aphy over silica
(eluting with 9:1:0.1 dichl oronet hanel nethanol/ 35% aqueous

ot
"\

Prepared according to the procedure described in Example 6t

MS (APCI +ve) 445/447 (M+H)"



ammonia) to give the title conmpound (0.015 g) and a by- product (see ﬁ
27). 14 NS (APCl +ve) 432/434 (MrH)' 'H NWVR (CDA3) S 7.64 (| 3JUN 0U
7.37-7.32 (2H, m; 6.28 (1 Hs, br); 3.78 (2H, s);3-18 (2H, d); 2 84.2.74
(1H, m; 2.70-2.64 (4H m; 2.01 (3H, s, br); 1.76-1.63 (8H, m; 1.59 (6H,
s, br); 1.05 (6H, d). |5 Example 27 sg

5- ([ (3- Ami nopropyl )am i no) nnet hyl J-2-chloro-N-(tricyclo[33.1. 13" "' 1dec-1-ylm
ethyl)- beuzamide H NNH2 H 24 Forned as a by-product in Exanple 26c¢c above

(0.125 g). M5 (APCI +ve) 3901392 (IM+H)+ 1 5 JUN 2004 WD 01/44170 52

PCT/ SO0/ 0250 ' H NWVR (CDCI3) 6 7.65 ([H, s); 7.37-7.32 (2H, m; 6.31 (1H,

t, br);Ezamgepdy s)'-3.18 (2H, d); 2.77 (2H, t); 2.68 (2H, t); 2.01 (3H,

s, brys —]Ch7l§r013 ?.]; (m%tthngntyl]émmoSpropvﬁ N- (t:)xcycll:'ﬁ.;% f’ ’%gec 1-ylmethyl}-

benzamide
0
jo S
\_/

Prepared according to the procedure described in 6

MS (APCI +ve) 445/447 (M+H)"

Example 35
Z-Chloro—S-{S—[[?.-(diethylamino)ethyl]ethylamjnolpropyi]-N—(tricyclo[3.3.I .1*"}dec-1-

ylmethyl)- benzamide



5

2-Chloro-5-[[[2-[ (1-net hyl et hyl )am no)ethyl]am no]methyl ]-N-(tri cyc1 5[J§N§Uﬂi
.1',7]dec- 1-ylneth yl) -b enzamide H N H H O CO Synthesised as in
Exarrple 26 using 2- chloro-5-formyl-N-(tricyclo [3.3.1.1}7] dec-i- io

yhnet hyl ) - benzarni de (0.500 g, Exanplee 25b) and N-isopropylethyle

nedi amne (0.186 g) to give the title conmpound as a solid (0.105 g). M
(APCI +ve) 418/420 (MtH)+ "H NVR (CDC13) 6 7.65 (IH, s); 7.34 (2H, s);
6.26 (1H, t, br); 3.79 (2H, s); 3.18 (2H, d); 15 2.79-2.69 (5H, m; 2.01
(3H, s, br); 1.75:1. 64 R ; ); 1.50 (2H, s, br), 1.05
(6H, dfreesashisn ks QERharcardsRg to U %Pﬁci%dlf%d@ﬁnogdsxgléﬁ@ﬂrﬁtggyc | o '
[3.3.113' 7] dec-| -yl net hyl Yami no] carbonyl] phenyl] 20 propyl amnino] prop
anoic acid, 2,2- dinethyipropyl ester, trifluoroacetic acid salt 1 5 JUN

2004 Z @505 53 0 H a
2- Chl mgéAlﬁ?éle\fﬁ%/?gg*{o% 3.113" "] dec)l yl nmet hyl)-benzam de

Example 36
2-Chloro-5-{3-[(2-hydroxyethyl)methylamino{propy [[-N~(tricyclo{3.3.1.1*"{dec-1-

ylmethyl)- benzamide

)

Ly Wi %

- HO

Prepared according to the procedure described in Example 6f,
MS (APCI +ve) 419/421 (M+H)
Example 37 °

2-C hlaro—S—[B—(dipropylamino)propyl]-N—(tricyc!o[?::S.1.1"7] dec-1-ylmethyl)-

benzamidé



2- Chl or o- 5-i odobenzoic acid (10. Oy) was suspended in dichl oronet han% fUI
60m ) then oxalyl chloride (4.0nl) was added foll owed by 1 N 2004
N, N-di znet hyl formam de (401). After s 24 h the solvent was evaporated to
afford a white solid, which was then redissolved in dichioronethane (I
60nl). Triethylam ne ~14. 8ml) was addgd, followed by adamant ane

nmet hyl am ne (69nl) with cooling to keep the tenperature bel ow 30C. The
resulting slightly cloudy m xture was stirred for |h, then solvent was
evaporated to give a pale yellow solid. The solid was stirred in a mxture
of ethyl acetate (400nl) and 2M co hydrocBI oric acid (300nl) until the
solid dissolved to afford two | ear prﬁﬁ] . The (upper) organic phase was
separated off and washed with di it Aydr oxi de sol ution (300nml), then
dried (Na, SO ;) and evaporated & yel | oxw=s0l i d. The solid was suspended
in iso- hexane (100m ), then filtered ashed wi th nore iso-hexane
(40m), and the resulting off-white solid dfied in vacua at 40C to afford
the subtitled conmpound (14.0g). 15 Ms (APCl +ve) 430/432 (MH){ "H NWR
(CDCI3) S8.00 (IH d); 7.66 ( IH dd)N7.14 (IH d); 6.17 (1H, s, br);
3.17 (2H, d); 2.01 (3H, s); 1.69 (6H, ; 1.58 (6H, d). 20 b)

2- Chl or o-5- (3-oxopropyl )-N-(tricycio [38.1. "Jdec- | -yt net hyl ) - benzam de,
2-Chl oro-5-iodo-N (tricyclo[3.3.1.1".7]dgc =1 -yl met hyl ) -benzam de (5. 00g
Exanpl e 29a), tetrabuty[amonium chloriide (3.40g) and sodi um

hydr ogencar bonate (2.44g) were charged po a flask, followed by Pd(QAc)Z
(53.3ng), toluene (50nl) and ally! alcéhol (1.01 nil). The pal e brown

m xture was heated at 80C for 5h, then cooled to anmbient 1 5 JUN 2006 WO

01/ 4417@refa§ﬁ' 2EOR250Be procedure described in Example 6f.

MS (APCI +ve) 445/447 (M+H)"
Example 38
Z—Chloro-S—[3-{(2-hydroxyethy1)(1-methylethy[)amino]propyl]-N—

(tricycto[3.3.1.17]dec-1-ylmethyl)-benzamide
O

o

g%

HO

Prepared according to the procedure described in Example 6f.
MS (APCI +ve) 447/449 (M+H)

Example 39



54 tenperature. The m xture was filtered and the residues washed witl‘t.19
additional toluene (50rnl+50m ) . The conbi ned tol uene sol utions welr JUN 2004
washed with water (100m ),then dried over MgSO4 and evaporated to a |ight
brown solid (3.82g). s M5 (APCI +ve) 3601362 (MtH) ' "H NVMR (CDCl,) 6
9.81 (IH, s), 7.56 (IH, s); 7.32 (1K;d); 7.19 (1H, d); 6.28 (1H s, br);
3.18 (2H, d); 2.96 (2H, t); 2.81 (2H, t); 2.01 (3H, s); 1.70 (6H qg); 1.58
(6H, s). c) 2-Chloro-5-[3-[(3- bydroxypropyl)am no)propyl] N
(tricyclo[3.3.1.13 "]dec-1- (0 ylmethyl)-beozannide (5 Sodium

triacetagx OlHydeo e thydRdio gjerlchio ro-06-Ofridyiclo3.611. 121 debl1or 0- 5- ( 3-
oxopropylFPﬁh??gic;glo'[3}§.I.1gﬁ?rgeg-l-ylne;ﬁ$1)}ﬁeﬂzanide (1.57qg,

Exanpl e y2@jhydnbleaz3mside no-1 -propanol (0.8 m) in d ichloronethane

(150m ). After 24h the crude reaction mxture was purified by

chromat ography (eluting wth 5-20% nmet hanol in dichloromethane + |1 %
anmoni a) to give the subtitled conpound a white solid (1.05g9). Ms (APC
+ve) 419/421 (MrH)+ d) 3-[[3-[% Ior¢}3 [(E[icycio[s.s.l.ll-']

dec-1 -yl net byl ) am no] car bonyl ] -

phenyl ] propyl ][ (1, 1-di et hyl eth car bo
di met hyl propyl ester
2-Cl |l oro-5-[ 3-j (3- hydroxypr opyl ) am no] pr ]-N-(tricyclo[3.3.1.13 7]

dec- 1- yl nmethyl)-benzam de (0171 g, Ex l e 29c), NN\

di i sopropyl ethylam ne (0.50 rnl) and teprahydrofuran (10 m) were strirred
t oget her under nitrogen. TrinethylacetylK chlorhde 2s (0.26 m) was added
dropwi se and the m xture stirred at roonmnytéenperature for 48h, then

am no ] propanoic acid, 2,2-

Prepared according to the procedure described in Example 6f.
MS (APCI +ve) 461/465(M+H)

Example 40
2-Chlaro-5-(3-(diethylamino)propyl]-N-(tricyclo(3.3.1.1°"jdec-1-yimethyl)-benzamide

9,

Le iS¢

\__/

N=™

¢

Prepared according to the procedure described Example 6f.



poured into water and extracted into ethyl acetate. The conbi ned exiréﬁmi
were dried over sodiumsulfate, filtered, concentrated under reduc 004
pressure and chronmat ographed over silica (eluting with 4:1 isohexane/ et hyl
acetate) to give the subtitled conpound (0.1 58 g) as an oil. 30 ] 5 JUN
2004 55 M5 (ESI +ve) 603/605 (MH)' 3-[[3-[4-Chloro-3 f
((tricyclo(33.1.11. ] dec- I-ylnethyl)%n1no]carbon yl']- paenyl)propylL]am no]
propanoic acid, 2,2- dimethyl propy| ester trifluoroacetic acid salt
3-[[3-[4-Chl oro-3 [[(tricyelo[3 3.1. 1 ]dec-

| met h ca n | ] propyl I | -
dynetlhéié?gggg) 5@2&“§§ ]%rLBangyc]ggld 2,2-d inmethyl propyl ester

(0. 158 Exanpl e 29d) t ifluoroaceti ¢ acid (2 m) and dichloramethane (2
m) were stirred together under nitrogen for 15 mn, then concentrated
under raﬁumqﬂepwéssure to give the title conmpound (0.170 g). M5 (APCI
+ve) 5031505 (M+H )" 1H NMR (CDC13) S 7.40 (1 H, d); 7.32 (1 H d); 7.14

(1 H dd)2-Chigka- :(ZH(dm)eth]aaﬁﬁm()Bl‘bP)d]FN -(tBicPQo 3. 8. 1(74aec 13:)@2&\@ (2H t);
2061913%[1;@37“'1 enr) 1.75-1.63 (6H, m); 1.58 (6H, s); (9H, Exanpl e
30

2- Chl or o-5-[3-((2-hydroxyet hyl) pentyl am na] propyl ]-N-(tricyclol33.1.1s'"')de

c-1- ylmethy 1) benzam de.
oM

Prepared according to the procedure described in Example 6f.
MS (APCI +ve) 389/391(M+H)"
Example 42

5-[3-(Butylmethylamino)propyl]-2-chloro-N-(tricyclo[3.3.1.1*"]dec-1-ylmethyl)-

benzamide



1 5 JUN 2004 56 Prepared according to the procedure described in Exgtrgpllﬁ\' %6
MS (APC | +ve) 4751477 MkH)+ Exanple 31 JUN 2004
2-Chl oro-5-(3-(r.ethyl-2-propenyl am no)propyl ]-N(tricyclo(33.1.13 "ldec-I
- ylxnethyl )- beazauaide Prepared according to the procedure described in
Exanpl e 6f. M5 (APCI +ve) 415/417 (fidy H + Exanple 32

2-Chl oro-5-[3-[[ 2- (di met hyl am no) et hyl | caet hyl ar ui noj propy[] - N
(tricyclo[33.1.13" 1] dec-1-yhnetbyl)- benzamide N 1 5 JUN 2004 57
Prepared according to the procedure described in Exanple 6f. M5 (A PCl +ve
446/ 448 (M+rH) + Exanpl e 33 ' 0

5- (3- (Butyl et hyl am Jao) pr opy[]%’tﬂ;ﬁ)— A-(gricyclo{3.3.1..13." [ dec-1-yhne
thyl) benzarnide Prepared accgr to the/procedure described in Exanpl e
6f M5 (APCl +ve) 445/ 447 (MrH)

Prepared according to the procedure described in Example 6f.
MS (APCI +ve) 431/433(M+H)"

Example 43

: : =3 37
Z—Chloro-5—[3-[(Z—hydroxyethyl)propylammo]propyl]wN-(trlcycIo{a._a.l.1 ]dec-1-

ylmethyl)-benzamide

Prepared according to the procedure described in Example 6L

5 MS (APCL+ve) 44T/449(MHH)



1 5 JUN 2006 58 Exanple 34 2-Chloro- - 1.5 JUN 2004
[ 3- (et hyl pentyl am no) propyl]-1Y-(tricycio[3.3.1.1"-"]dec-1-yl rnet hylF)=
beazam de N Prepared according to the procedure described in 6f M5 (APCl
tve) 445/447 (MH)+ Exanple 35 2-Chloro-5-(3-[[2-(diethylamn,o)ethy[]

et hyl am no] gropyl ]-N-(tricyclo [3.3.1g41"""] dec-1- ylnmethyl)- beuzam de

1 5 JUN 2004 59 Prepared according to the procedure described in Exanple
6f. M (APCI +ve) 485!490 ( ivt+H) Exanple 36

2- Chl oro-5-[ 3-[ (2- hydr oxyet hyl ) met hyl am nol propylj-Li-(tricyclo(3.3.1.1"""J
dec-1- ylmethyl) - benxam de HO Prepared according to the procedure

descri bb¥pmipe %ﬂ(arrpl e 6 M (APCl +ve) 419/421 (M+H)' Exanple 37 ° 2-C

Mor o- 5-£-%h%driopg-?f-)(clttﬁm(g-%)y%rrgf%ltﬂl)-fl%n(.lhlroi];():yocply?][—t%?(tr]i'cy]é:?é[}a]j.Elﬁf&e]é_- 1}/-| met hyl )

ylmethy!)-benzamide
H

HO

Prepared according to the procedure described in Example 6f
MS (APCI +ve) 433/435(M+H)"
xample 45

2-Chloro-5-[3-(dibutylamino)propyl]-N-(tricyclo[3.3.1.1"|dec-1-ylmethyl)-benzamide
0

L i O

ad
!

Prepared according to the procedure described in Example 6f.

MS (APCIL +ve) 473/475(M+H)"



beniamide 1 5 JUN 2004 60 Prepared according to the procedure described in
Exanpl e 6 M5 (APCl +ve) 445/447 (M+H)+ Exanple 38 15 JUN 2004
2- Chl oro-5-[33-((2-bydroxyetl| xyl) (1-nmethyl ethyl) am uaol propyl )-N
(tricyelo [3.3.1.13,71 dec-1-ylnethyl)-benzawi de HO Prepared according
to the procedure described in Exanplegpf. N5 (APC] ve) 447/ 449 (IVH).
Exanple 39 1 5 JUN 2004 61 5-[3-[Bu ty](2-hydroxvethy[)acrxinol propyl |-2
-chlo ra- N(tricyclo [3.3.1.1'""71 dec-1- ylnethyl)-benzam de Prepared
according to the procedure described in Exanple 6f. M5 (APCl

- --ve) 4pLIdAS4dEH) - Exanpl e 40

2- Cbl or 0- 5- (3- (di et hyl ammo) propy[l-N-(tricyclo(3.3,1.13" 71dec-1-yl nethyl)-b
enzani deChRsrepi{tadpoepilagiseprbpy protedtrieasd|des tiuetatl e 6f 1 5

JUN 2004 62
benzamide

oS &;

Prepared according to the procedure described in Example of.
MS (APCI +ve) 431/433(M+H)"

Example 47
2-Chloro-5-[3-[methyl(1-methylethyl)amino}pro pyll-N-(tricyclo[3.3.1. 1} dec-1-

ylmethyl)-benzamide
O

Lp W

-



M5 (A-PC +ve) 417/419(MH)" Exanple 41 '
2- Chl or o-5-{3-(di net hyl am uo) propylj-N( tricvcfo[3.3.1.1".7J dec-I -1y51&1|é“{209|“
vl)- benzam d e Prepared according to the procedure described in Exanple 6

M5 (APCI +ve) 3891391( M+tH) + Exanpl e 42 :

5- (3- (Butyl net hi yl am no) propyl j-2-cb. fpro-N-(tricyclo(3.3.1.11. 71dec-1-yl ne
thyl)- benzamde 1 5 JUN 2006 63 Prepared according to the procedure
described in Exanple 6f. M5 (AP Cl +ve ) 431/433(M +H)' Exanple 43

2-Chl oro_3_(3-((2-hydroxyet hyl) propyl am nol propyl -N-(tricyclo(3-3.2.1.3-"]

dec-1- ylnet - hep WalX 165 @ACoLfl0grt o the procedure described
in Exarr%FEEB‘P&‘%OE&TER/Eél%eggﬁc%dufix%)e‘%@%ﬁ/ 449(MYH)® 1 5 JUN 2006 64 Exanpl e
44

2- Chl or 0-5- (3-[ et hyl (2- hydr oxyet hyl ) am nol propyt!|-N-(tricyclo(3.3.11"" | dec-
| -yl meviBykpHenzamildé | S(M+H)

Example 48
2-Chloro-5-{3-[[3-(dimethylamino)propyl]methylamino}propyl}-N-

(tricycio[3.3.1.1°"}dec-1-ylmethyl)-benzamide

O

bJH o

N—
§
S
Prepared according to the procedure described in Example 6t.
MS (APCI +ve) 460/462(M+H)"
Example 49

2-Chloro-5:{3-[cyclohexyl{(2-hydroxyethyl)amino] propyl]-N-(tricycle[3.3.1 .1*"}dec-1-

vlmethyl)-benzamide



HO Prepared according to the procedure described in Exanple 6 M (APCE
+ve) 4331435 (M+H) + Exanpl e 45 15 JUN 2004
2- Chl oro-5--[3-(di butyl am no)propyll-N(tricyclo[3.3.1.1"""]
dec-1 -yl nmethyl)-b eazam de Prepared according to the procedure described in
Exanpl e 6E LIS (APCI #-ve ) 473/475(dwH) 1 5 JUN 2004 65 Exanpl e 46

2_Chl ora-5-[ 3- (et hyl propyl am no) prOPYI']-N-(tricyclo[3.3.1.1' .r]dec-1-yineth
yl) - beazam de Prepared according to the procedure described in Exanple
6f M5 (APCI +ve ) 4311433(MtH)+ Exanple 47 2-Colo ro-5--[3-[nethyl (1-

met hyl et hyl ) am i no] propyl]-N-(tricyclo [33.1.1'""] dec -1

yl met hyl )-benzam de 1 5 JUN_200G GGU Prgpared according to the procedure
described in Exanple 6f. M5 Cl +
2-Chl oro-5-[3-[[ 3-(di nmet hyl ang no pyl ]

4171A19(M -H) { Exanple 48
hyl am no] propyl]-N -

gN
HO
Prepared according to the procedure described in Example 61

MS (APCI +ve) 487/489(M-+H)"

Example 50

2.Chloro-5-[3-(cyclohexylmethylamino)propyl]-N-(tricyclo (3.3.1.1""}dec-1-ylmethyl)-

benzamide

0O

bﬁ cl

/N"O

Prepared according to the procedure described In £Xample OL

MS (APCI +ve) 457/459(M+H)



(tricyclo (3.3.1.13-"'"] dec-I|-ylnmethyl)-benzam de Prepared according to the
procedure described in Exanple 6f. MS (APCl +ve) 460/462 (M+-H) + Exaripl ¢UMll
2- Chl oro-5=[ 3-[ cycl ohexyl (2-hydroxyethyl)am fo] propyl]-N(tricyclo
[3.3.1.13.7] dec-1- ylmethyl)-benzamde 1 5 JUN 2004 67 cl HO Prepared
according to the procedure described 4gn Exanple 6f. M (APCl +ve)

4371489( M+H) + Exanpl e 50 2Chl oro-5-(3-(

cycl ohexyl net hyl am nO Propyl | -N-(tricyclo [3.3.1.1"" I dec-1-yinethyl)-
benzam (11:)% P{?%Ear ed according to the procedure described in Exanple of. M
(AP(- 1 ve)*BB7T459(MH)® 1 5 JUN 2004 68 Exanpl e 51 2- Chioro-5-[3-]

[ 1- (hy drze@ylerd-BY(B){F12¢b3-dio &Fiola st yo)-2RYd duet BPIpROD y 1] REARY b do ] -N-
(tricycio[33.1. 51[ '(i ( eco -yLney?{lyJIz) - beenzgprfrji gi}éyu C MOFN]] i
(tricyclo(3.3.1.177]dec-1-ylmethyl)-benzamide

leWa

Ho/‘g<

Prepared according to the procedure described tn Example 6£

MS (APCI +ve) 461/463(M+H)"

Example 52
2-Chloro-5-{3-[[2-(dimethylamino)ethy{]aminol propyl]-N-(tricyclo [33.1.1%"]dec-1-

ylmethyl)-benzamide

O
Loy

Y

H

\N
S
\



NH HO Prepared according to the procedure described in Exanple 6f. M

(APCI +ve) 46 L/ 463(M +H)' Exanple 52 15 JUN 2004
2- Chi oro-5-[3-[[2-(diraet hyi am no) et hyl jam no] propyl]-N-(tricyclo
[33.1.13"'] dec-1- ylmethyl)-benzamide NH 1 5 JUN 2004 69 Prepared
according to the procedure described 4on Exanple 6f. M5 (APCI -ve)

432/ 434(M H) + Exanpl e 53 '

2- Cbl oro-5-[ 3-[ (3- hydroxy-2, 7-di enet hyl propyl )araino j propyll-N -

(tricyclo [3.3.1.1'-"1 de c 1-ylmethyl) -beaza m de Prepared according to

th d o R 447/ 449 Ex I
54e2p e?%:r' aé[%%af pc1%%&9 net yle %&t% dak%%ﬁgé Qéf eve) (M APl e

propyII-I\l-(trlcycIo[SS 1.1 -")dec- I- yt znet hyI) benzamide 1 5 JUN 2004 70
Prepared according to the procedure described in Exanple 6f.
MS (APCI +ve) 432/434(M+H)"

Example 53
2-Chioro-5-[3-{(3-bydroxy-2,2-dimethylpropyl)amino} propyl]-N-
{tricyclo[3.3.1.1*"|dec-1-ylmethyl)-benzamide

0

Lp Wt

NH

Prepared according to the procedure described in Example 6f.

MS (APCI +ve) 447/449(M+H)"

Example 54
2-Chioro-3-[3-[(1,1-dimethylethyl)amino]propyl}-N-(tricyclo[3.3.1.1% | dec-1-
yimethyl)-benzamide



M5 (APCI +ve) 417/419(M +H) + Exanple 55 2

- Cbl oro-5-(3-((3-(di nethyl ami . no)propyl 1 amino] propyl]-N(tricycllod JUN 7004
[3.3.2.1"'1 de C i- yinmethyi)-beuxam de O Prepared according to the
procedure described in Exanple 6f. M5 (A PCl +ve) 446/448(WMH)+ 1 5 JUN
2004 71 Exanple 56 2-Chloro-N-(tricygl o(3.3.1.13" "jdec-I-ylnethyl) -5-[3-
tri met hyl propyl ) ar ni nol propyl 1-benzam de Prepared according to the _
procedure described in Exanple 6f. M (APCI +ve) 445/447(WMH)} Exanple 57
5-[3-(Butylainin.o)propylj-2-chloro-N (tricyclo(3.3.1.1'-"j dec-|

-yl met hyl ) -benzami de 1 5 JUN,2004 72 Brep@red according to the procedure
described in Exanple 6f. M ( [ 41Q(M +H) ° Exanpl e 58

?-Chl oro-5-[3-[[ 1- (hydr oxynet met hyl propyl j am no[ propyl ] - Y-

Prepared according to the procedure described in Exammple 6f.

MS (APCI +ve) 417/419(M+H)"

Example 55

2-Chloro-5-[3-{{3-(dimethylamino)propyl]amina]propyl]-N-(tricyclo[3 3.1.1%}dec-1-

vlmethyl)-benzamide
| C

o Watry

NH

i

Prepared according to the procedure described in Example 6f.

MS (APCI +ve) 446/448(M+H)"



the procedure described in Exanple 6f. M5 (APCl +ve) 447/ 449( MtH) +

59 2-Chl oro-5-(3-[(1-nethyl propyl)am nol propyl]-N-(tricyclo[3.3.1.1""
dec-1-yl nethyl) benzam de 1 5 JUN 2004 73 Prepared according to the
procedure described in Exanple 6f. M3»|(A PCl +-ve ) 417/419(M +H) + Exanpl e
60 2-Chioro-5-E3-[[2-(nethylthio)

et hyl ] ammo] propyl J]-N-(tiricyclo[3.3.1.1'-")dec- i - ylnethyi)-benaam de
prepared according to the procedure described in Exanple 6f. M5 (APClI +ve)
435/ 437(M +H)" 1 5 JUN 200 74 Exanple 61 :

2- Chl oF32mpe36( (2- aydroxy- 1, 1-di net hyl et hyl ) anuaoj propyl ] -N-(tricyclo(3.3.1

eer) S5 YA DO e BEADR £, faceacing Lo (ne procedure

trimethylpropyl)aminojpropyl}-benzamide

(tricyclo [3.3.1.1'"7 [dec-1-ylnethyl)-benzam de NH Prepared accordi
e b
1

)

[oSin S
\_/
NH

B

Prepared according to the procedure described in Example 6f.
MS (APCI +ve) 445/447(M+H)

Example 57

5-[3-(Butylamino)propylj-2-chloro-N-{tricyclo(3.3.1 .1*"] dec-1-yimethyl}-benzamide

O

LoSin S,



Exanpl e 62

2- Chi or 0- 5- [ 3- (2- propenyl am no) propyl | -N-(tricyclo[3.3.1.11-7}dec- 11y5dr5h!a1ﬁfu
| )- bea_zam de Prepared according to the procedure described in Exanple
6f. M5 (APCl 1-ve) 401/403 (M-'.H 1 5 JUN 20a4 75 Exanple 63

2-Chl oro-5-[3-[(2-

fl uoroet hyl )am no] propyi J-N-(tricycl 0[3 3.1.11. 7Jdec- 1-yl net hyI ) - beuzam de
Prepared according to the procedure described in Exanple 6f. M5 (APCI +ve)
407/ 409 (MtH) = Exanpl e 64

2- Ch[ or0- S-[ 3-[ (2- met hoxy- | - net hyl et hyl ) ani aaoJpropyl | -i V- (tricyclo

[ 3. 3. 1. Bpdied adegdihg ty tregpddurbdexcantde ERmghdatcéd according to the
procedure described in Exanple 6f. M5 (APCI +ve ) 433/435 (MH) 1 5 JUN
2004 76 Exanpl e 65

2-Ch. Tor (3-( 0) propoXyl propyl I -i+i-(tricyclo(3.3.1.1""r]dec
-1- vyl n@f%@-é%e %ﬁh‘g}é(@kﬁydrochl oride salt . H

Example 58
2-Chloro-3-[3-[[1-(hydroxymethyl)-2-methyipropyl]amino]propyl]-N-
(tricyclo[3.3.1.1%]dec-1-ylmethyl)-benzamide

i Ual;

NH
Prepared according to the procedure described in Example 6f.
MS (APCI +ve) 447/449(M~+H)"
Example 59

2-Chloro-3-[3-[(1-methylpropyl)aminc]propyl]-N-(tricyclo[3.3.1.1"]dec-1-ylmethyl)-

benzamide



a) 2-Chloro-5-(3-iiodopropyl)-N(tricyclo(3.3.1.1""] dec-l-ylnet ?
benzani de 2- Chl or o- 5- ( 3- hydr oxypropyl )-N-(tricyclo[3.3.1.1 -']dec-1 5 JUN 2004
-yl met hyl ) -benzam de (5.9 g, Exanple 6d), iodine (6.2 g, 24.4 mmol),
tri phenyl phosphine (6.4 g, 24.4 mmol) and imdazole (1.66 g, 24.4 mol)
were stirred in dichloronethane (100m3) at room tenperature for | h. The
reacti on was quenched with sat. ag. Na2SZO, and the | ayers were separ ated.
The agueous phase was extracted with ethyl acetate. The conbi ned organic
phases. were dried (Na SO ), concentrated and purified by col um
chromat ography on silica (eluting with EHOAc : isohexane /I : 3) to afford
the subtitled conpound as a b%ie yel fpwsolid (6.8 g) Ms (APCl +ve)

(318

472/ 474 (MtH) + b) 2- Chloro-5- et hyl ami>ro) pr opoxy]
propyl]-N-(tricyclo(3.3.1.1 | ) benzam de, di hydrochl oride
salt Silver br fluoroacetate (0.7 g, 3.2 was added to

1, 1-di net hyl et hyl (3- hydroxypropyl)neth rbamc acid (1.8 g, 9.5 mmtl)
[ Synth. Conenun. (1995), 25(14), 2135-4 i n dichloronethane (20 m).
After 1 Omn. 2- chloro 5- (3-i odopropyl) -
(tricyclo(3.3.1. ‘]dec-1-ylrnethyl) be
added and the nlxture was stirred for
washed with water and 1 5 JUN 2004 77 co
hydrochloric acid in i, 4-di oxane/ net hangt, concentration and purification
by RPHPLC gave the title conpound (26 as a white solid. M5 (APCI +ve)
433/ 435 (MtH)* 1 H NVR (DM5 O-d6) 8.79-8/3 5 (I H m, 829 (1 H t, J =
6.2 Hz), 7.3 8 (I H d, J =8.1 Hz),

amde (1.0 g, Exanple 70a) was
4 h. The resulting m xture was
ntrated. Treatnent with 4M

Prepared according to the procedure described in Example 61
MS (APCL+ve) 417/419(M+H)"
Example 60

2 -Chloro-5-[3-[[2-(methylthio)ethyljamino]propyl] N-(tricycto[3.3.1.1""]dec-1-

ylmethyi)-benzamide

N
)
\

Prepared according to the procedure described in Exampie 6f.

MS (APCI +ve) 435/437(M+H)"



7.31-7.14 (m 2H), 3.48-3.31 (4H, m, 2.98-2.81 (4H m, 2.63 (2H t, J =
7.6 Hz), 2.50 (3H, s), 1.94 (3H, s), 1.87-1.73 (4H, m, 1.64 (6H, f‘r)SJUNBB
(6H, m Exanple 66 5-[[[(1-Am n ocycl opropyl)nethyl] (2-hydroxyethyl)am no]
met hyl]-2-chloro-N- (tricyclo[3.3.1.13 ") dec-I|-ylnmethyl)-benzam de OH NH2
a) 5-Brono uethyl -2-chl oro-benzoic acigd To a stirred sol ution of

2-chl or o- 5- net hyl -benzoic acid (25g) in chloroform (SOOrnl) at 50C was
added N-bro ccinimde (27.40g). The flask was purged with nitrogen and
azob|3|§65ﬂgggxnitrite (0.10g) added in one portion. The solution was

h d fI 3 dded
aﬁgtf heélt 16 urg)t%ég %d[}hf{ El% Iﬁ{:? 3%A%¥he so%ggﬂll\t}\\/gg#c r%@({a%tﬁg)alt \ggﬁfﬁ ©

vacuo, ﬂb&% _I)Vi%ﬁzhﬂuﬁlé ethyl ether and filtered to renove insoluble
succi ni r n| de. "The ether solution was washed wi t-h 2N aqueos hydrochloric

acid solution followed by brine then i e@ over magnesi um sul phate. The
solution was concentrated to unme A50r t1 then diluted with
i sohexane. After further parti N 2004 /73 concentration

crystallization started. The m e was d to stand in an ice-bath
for ~ 1h. The resulting crystals were filté&red, washed wi th i sohexane and
dried in vacua to give the subtitled conp (17g). b)

5- Brononet hyl -2-chl oro-N-(tricyclo[3.3.1.43, 71dec-1-yl net hyi ) - benzam de To
a stirred solution of 5-brononethyl-2-chl gro-benzoic acid (Exanple 71 a,
12-49)

NH

2

HO

Prepared according to the procedure described in Exampie 6f.

MS (APCI +ve) 433/435(M+H)"

Example 62
Z-Cbloro-S—[3‘(2-propeny}.amino)propyl]-N-{tricycit)[S.ZS.1.1”}dec-l-yLmethyl)-

benzamide
O

g W e

NH

/

Prepared according to the procedure described in Example 6

MS (APCI +ve) 401/403 (M+H)"



i n di chl oronmet hane (250rnl) and dinethyl formam de (0.1.2m ) at 0C was added
oxalyl chloride (8.7nL). The cooling bath was renoved and the sol utliSodN 2004
allowed to warmto room tenperature. Once gas evol ution had ceased the
solution was concentrated in vacuo. The residue was redissolved in

di chi or onet haue (300m ), cooled to 0Gsand treated with

di i sopropylethylarnine (12.4 m) and adamantyl nmet hyl am ne (7.54nl). .After
15mn. at OC the solution was poured into diethyl ether (IL) and washed
with | Neegweoes hydrochloric acid followed by brine. The or gani CS were

dried over magnesium sul phate and co rat ed jn._vagua to, qgiv he title
conpouri’dcé@ra-:\nh -H(@-fhrnaetayl )Eg’dﬁ"’]HSOIE Eﬁ’g] WV@?“@%%&&’QQHEWAWI% ﬂH’ Kiva
%q b 8 39 (1H, t); 7.50-7.40 (2H, rn); 4.74 (2H, s); 2.92 (2H, d);
2 50 ( “’-%")“‘ ©1.94 (3H, s, br); 1 67 (3H, d); 1.59 (3H, d); 1.52 (6H, s).
c) 2_ChToro-5-[[(2-hydroxyethyl)am g methyp]-N (tricyclo[3.3.1.13. 71dec-1-
yl met hyl ) - benzani de A mixture S\(hConmo[]_/
met hyl )-2-chloro-N-(2-tricycl o[ 8 A
(Exarrple 71b, 0.300 g) and et hamalam ne ( ) in toluene (40 M) was
heated at 100C for 24h. The m xture was ¢ 7, poured into saturated
aqueous sodi um hydrogencarbonate sol uti onj—€extracted into ethyl acetate,
dried over magnesium sulfate, Fitered angd concentrated under reduced
pressure to give the subtitled conmpound as, a gum (0.280 g). tilS (APCl +
ve) MW 377/379 (MtH+ 1 5 JUN 2004 79 d)
(1-[[[[4-Chloro-3-[[(tricyclo[3.3.1. 1"'](;_{:-I-y1rrethyl)an‘i.noj car bony[ ]

phenyl] - S

F‘

1 yI nmet hyl ) - benzam de

Prepared according to the procedure described in Example of.

MS (APCI +ve) 407/409 (M+H)"

Example 64 _
2—Chloro—S-[3—[(2—methoxy~1—methylethy{)amino]propyﬂ~N—(tricyclo[3.3.1.1”]dec—1—

yvlmethyl}-benzamide

Q

jo Wt

o)
\

Prepared according to the procedure described in Example 61

MS (APCI +ve) 433/435 (M+H)



met hyl [ (2- hydr oxyet hyl ) am no] net hvl j cycl opropyl ] - carbam ¢ aci d,

1, 1-di net hyl ethyl ester 2-Chloro-5-[[(2- hydroxyet hyl)ani no] met hyl 115 JUN 2004
iV-(tricycio{3.3.1. I'"""]dec- | -yimethyl)- benz="de (0.250 g, Exanple 71
c), (1-fornylcyclopropyl)-carbamc acid, 1,1- dinethylethyl ester (0.260
g), sodiumtriacetoxyborohydride (0.600 C) and dichloronmethane (50 m)
were stirred together under tlitrogen for 24h. The m xture was poured into
sat urat ed aqueous sodi um hydrogencarbonate sol ution, extracted into

di chl oronet hane, dried over magnesium sulfate, filtered and concentrated
under rdMpRGs pressure. The crude material was purified on silica gel
(ethyl acetate), to afford the subtitled conmpound (0.302 g). M5 (APClI +ve)
MN 546558810t MsH3{3e)methylamino)propoxy]propyl]-N-(tricyclo[3.3.1.1>"]dec-1-

5-T[ ((1- Ami nocycl opropyl ) net hyl j (2- hydr oxyet hyl )am p. ol methyl] -2-chl oro-N
(tri cyglmeth3!)Bedzaimide] didedrochlomde b3l ) - benzamade [
-[[[[4-Chloro-3-[[(tricyclo{3 3.1.1""]dec- | H

-yl met hyl ) azni no] car bonyl ] phenyl ] - st h K}(g;hydipiveghyl)anino ] methyl]
cyclopropyl] -carb amc acid, 1,1{dinefthylethyl “ester (Exanple 71 d, 0.302
g) was di ssolved in nethanol (10 ) and 4N HC in dioxane (10 m) was
added. The m xture was stirred L4h at room tenperature, then poured
into 25% aqueous ammoni apgol ut and concentrated under reduced pressure
‘to give the free base. TN s, py¥i fied by colum chromat ography over
silica (eluting with 19y1:0. i ¢hl or onet hane/ net hanol| ammonia) to afford
the title conpound as a i . g)_ M5 (APCI +ve) MN 4461448 (MtH)+ 1H
NVR (CDC13) 6 7.69 (1H Sy 7. , m; 6.38 (1H t, br); 3.73 (2H, s);
3.64 (2H, t); 3.18 (2 2.74 (2H, t); 2.49 (2H, s); 2.21 (3H, s, br);
2.01 (3H, s, br); 1.7 q (6H,

a)  2-Chloro-5-(3-iodopropy!)-N-(tricyclo{3.3.1.1""]dec-1-ylmethyl) benzamide
2-Chloro-5-(3-hydroxypropy!)-N-(tricyclo[3.3.1. 1*1dec-1-ylmethy!)-benzamide (5.9
g, Example 6d), iodine (6.2 g, 24.4 mmot), triphenylphosphine (6.4 g, 24.4 mmol) and
imidazole (1.66 g, 24.4 mmol) were stirred in dichloromethane (100ml) at room
temperature for | h. The reaction was quenched with sat. aq. Na,5,0; and the layers were
eparated. The aqueous phase was extracted with ethyl acetate. The combined organic
phases were dried (Na,SO,), concentrated and purified by column chromatography cn
silica (eluting with EtOAc : ischexane /1 : 3) to afford the subtitled compound as a pale
yellow solid (6.8 g}
MS (APCI +ve) 472/474 (M+H)".

b) Z-Chloro—S-[3-[3-(methyIamino)propoxy]propyl]-N-(tricyclo[3.3.1.13"]dec-1—
ylmefhyl)benzamide, dihydrochloride salt

Silver trifluoroacetate (0.7 g, 3.2 mmol) was added to 1,1-dimethylethyl (3-
hydroxypropyl)methyl carbamic acid (1.8 g, 9.5 mmol) [Synth. Commun. (1995), 25(14),
2135-43] in dichloromethane (20 ml}. After 10min. 2-chloro-5-(3-iodopropyl)-N-
(tricyclo[3.3.1.1*"dec- 1 -ylmethy!) benzamide (1.0 g,Example 70a) was added and the

mixture was stirred for 24 h. The resulting mixture was washed with water and



; 1.59 (6H, s, br); 0.59 (2H, t); 0.40 (2H, t). 1 5 JUN 200& so Exanple
67 5-[((2-Hydroxyethyl) [2-(uzethylam no)ethyl] am aol rnethyl]-2-metthygNDL
(tricyclo (3.3.1.1"""]dec-1-yinmethyl)-benzam de a) (2-((2-Hydroxyethyl)
([4-methyl-3-[[(tricycto [3.3.1.1}'"]dec-1I-
yl snet hyl ) am no] car bonyl ] phenyl | met hy}q am no] ethyl] nethyl-carbam c acid,
1,1- dinmethylethyl ester 2-Chloro-5-[[(2-hydroxyethyl)am no]nethyl]
-N-(tricyclo[3.3. i .11.7 Jdtc- | -ylnmethyl)- benzam de (0.30 g, Exanple
71c), methyl (2-oxoethyl)-carbarnic acid, |,l-dinmethylethyl ester (0.276

, di tri t bor ohydri d . 120 : i.chl th 50 .m

i ¢ o1 SR B ERER T HE ‘W] CF SO ROt TS 0 B TP U@ SEUr S0 nt o
turat ed ' | Lty Qn, o ted int

i chi or SHETAGNE OuPy B Hhes 2 e e b BR R eE el P Y 40 Concentrat e

under reduced pressure. The crude material was purified on silica (eluting
with 19:1 dichioronethane/ nethanol) to afford the subtitled conpound

I(;)(§8? gﬂsh(A]W@I(%E%SEFﬁB? (H)MB3|4153ﬁ (:\/|+FI—|)2+ b) h5|—([(2- Hydroxlyet hy a1 |
- t am i no) et am nol net - 2- met -N-_(tricyclo .3,1.1 .
dec- Ifgﬁﬁ%%mj@uﬁ(éftlkh)r%i- S-iS51Hum),l%%%%i(l(ﬁ%ﬁy%’ébﬁﬁét(ﬁéf 51{1(%:3&9%{@”-3
-LLCtrieyetals 3 b e 3 $86n ), hos-2.81 (48, m), 2.63 (2H, 1, I = 7.6 Hz), 2.50

(GH, s), 1.94 (3H, s), 1.87-1.73 (4H, m), 1:64 (6H, m), 1.52 (6H, m)

Example 66
S-[{{1 -Aminocyc!opropyl)methyl](?.l-hydroxyethyl)amino] methyl]-2-chloro-/V-
(tricycio[3.3.1.1%[dec-1-ylmethyl)-benzamide

2T

a)  S5-Bromomethyl-2-chloro-benzoic acid

To a stired solution of 2-chloro-3-methyl-benzoic acid (25g) in chloroform (500ml)
at 50°C was added N-bromosuccinimide (27.40g). The flask was purged with nitrogen and
azobisisobutyronitrile (0.10g) added in one portion. The solutioﬁ was heated at reflux for
1. Further azobisisobutyronitrile (0.10g) was added and the mixture heated a further 3h.
The solution was concentrated in vacuo, redissolved in diethyl ether gnd filtered to remove
insoluble succinimide. The ether soiution was washed with 2N aqueos hydrochloric acid
solution followed by brine then dried over magnesium sulphate. The solution was

concentrated 1o a volume of 150ml then diluted with isohexane. After further partial



yl met hyl )am no] carbonyl ] phenyl ] nethyl] am no ]et. hyl]nethyl-carbam c acid,
1,1- dunethylethyl ester (Exanple 72a, 0.285 g) was dissolved in mneflhafh 2004
(10 M), 4N HCO in dioxane (10 mM) was added and the m xture stirred for
14h at roomtenperature. The solution was poured into 25% aqueous anmoni a
solution and concentrated under reducgd pressure to give the free base.
This was purified by chromatography over silica gel (eluting wth 8:2:0.21
di chl or onet hane: net hano[: ammonia) to afford the title conpound as an oil
(0.167 g). M5 (APCI +ve) MN 4341436 (Mk-H)+ tH NVR (CDCl) 6 7.65 (I H, s);

7.35 (2H, s); 6.41 (1H, t, br); 67 (2H, s)i13, ( 1) 3. LLn(RH d);
2.68-2. @pccmmﬁ)wmlh@ﬂ@gﬁ}“@; Sfif*.e &ﬁ?ﬁ}”% ?“%"F’%‘;Z ‘01.3%4 ¥ a%‘éga( %éth frgﬁ) . 1.60
(6H, s, br). Exanple 68 i d drad i 0 o

5~ Chl or b 5%?@3266?1%8% PR P B R A P am no]  or opylT - \-
tricyclo 3, 13 2 -yl met hyl ) benzami de H N Synt hesi zed from 2-chi

(()ro eﬁi %ﬁ%ﬁ?f‘@? %ﬁj@wg??@%yh -iv a 4

(tricyclo[3.3.1.11. 7] dec-1| -yl net hyl ) - benzam de (Exanple 6e, 0.5g) and

3-met hyl hi stam ne (0.22g) according to_the procedure d ri bed.jn Exanple
6f to abfor si-Brhmctmttthgl-b@hmgﬁﬂ-(ﬁewcb%@)é)1.~1%%§833ﬂ%ﬁg%e%"’(“ Cl +ve)
4091471 MIE%; sticred solution of 3-bromomethyl-2-chloro-benzoic acid (Exarnple 714, 12.4g)

1 dichloromethane (250ml) and dimethylformamide (0.12ml) at 0°C was added oxalyl
chlorde (8.7ml). The cooling bath was removed and the solution allowed to warm to room
t.emperamre. Once gas evolution had ceased the solution was concentrated in vacuo. The
residue was redissofved in dichlommethane (300ml), cooled to 0°C and treated with .-
diisopropylethylamine (12.4 ml) and ada?antylrnethylamine (7.54ml). After | 5min. at
0°C the solution was poured into diethyl ether (11.) and washed with N aqueous
hydrochloric acid followed by brne. The organics were dried over magnesium sulphate

and concentrated in vacuo to give the title compouad as a white powder (19g)

MS (APCI +ve) 396/398 (M+H)" |
I NMR (DMSO-dg) § 8.39 (LHL, 1); 7.50-7.40 (2H, m); 4.74 (2H, 5); 2.92 (2H, d);

250 (34, 5); 1.94 (3EL, 5, b); 1.67 (3H, d); 1.59 (3H, d; 1.52 (6H, 5).

c) 2-Chloro-S-{[(2~hydroxyethyl)amino]methyi]-N—(tricyclo [3.3.1.1%")dec-1-
ylmethyl}-benzamide - i

A mixture 5-(bromomethyl)-?.-chloro-N-(E-tricyclo[3 3.1.17""]dec-1-ylmethyl)-
benzamide (Example 71b, 0.300 g} and ethanolamine (0.5 ml) in toluene (40 ml) was
heated at 100°C for 24h. The mixture was cooled, poured into saturated aqueous sodium
hydrogencarbonate solution, extracted into ethyl acetate, dried over magnesium sulfate,
fltered and concentrated under reduced pressure to give the subtitled compound as a gum
(0.280 g).
MS (APCI +ve) MW 377/379 (M+H)+



"HN MR (DVMSO-d6) S 9.45-9.30 (2H, rn); 9.02 (1H, s); 8.32 (1H, t); .7 ?Lgv
(1H, s); 7.41 (IH d); 7.28 (1H, d); 7.26 (IH d); 3.82 (3H, s); 3.130J18 298¢
(2H, rn); 3.15 (2H, t); 2.95-2.85 (4H, m; 2.70 (2H, t); 2.02-1.93 (5H,
m; 1.63 (6H q); 1.52 (6H, s). Exanple 69
2-Chloro-5-(3-([2-(1Him dazol -4-yl)efhylJam no | propylj-IV-(tricyclo(3.3.
1.1'-"1dec-1 yl.ntethyl) beozam de H N Synthesized from _
2-chl oro-5-[ 3-((net hyl sul fonyl ) oxyl propyl]-N-(tricyclo[3.3.1.1"."]dec-1-

yl mer. hyl)-benzam de (Exanple 6e, 1ng) and hi stam ne according to the
procedure described in Exarnple 6f to afford the title co d. VM5 (APCI

+ve) 455)45 TN RIEeatfil@icyolofd 8l okdse 4 -y Imeth vl aminol gag Pg'gglgﬂ?b?‘lﬁh prop
Il am I | -N-(tri l.o(;3.3,1.13" 1 dec-1- vl . nethyl 1,d JUN

J004 53 msshy Rthydepet ¢ DS nt Brdpen p g RRT s b P R IR R AR bt

(tricycl o{ § 3.1.1"']dec-1-yl met hyl ) - benzam de (Exanple 6e, 1ltng) and 1-(3-

ar ni nopreé)ﬁyl )i m dazol e according to the procedure described in Exanpl e 6f

to af ford t hechlokd-5g[(CaiyREasKISthy MR ARGl )N- (4G ITL 3 (IMHdec Expnmekiey (7.1
benzamide (0.250 g, Example 71c), (1-formylcyciopropyl)-carbamic acid, 1,1-
dimethylethyl ester (0.260 g), sodium triacetoxyborohydnde (0.600 g) and
dichloromethane (50 ml) were stirred together under nitrogen for 24h. The mixture was
poured into saturated aqueous sodium hydrogeacarbonate solution, extracted into
dichloromethane, dried over magnesium sulfate, filtered and concentrated under reduced
pressure.  The crude material was purified on sitica gel (ethyl acetate), to afford the

subtitled compound (0.302 g).
MS (APCI +ve) MW 546/548 (M+H)+

e} 5-[[[(1-Aminocyclopropyl)methyl](Z-hydroxyethyl)nmino]methyl]~2-chloro—N—
(tricyclo[3.3.1.1"|dec-1-yimethyl)-benzamide

[1-([[[4-Chloro-3-[{(tricyclo[3.3.1.1*"]dec-1-ylmethyl)amino]carbony!]phenyl]-
rnethyl](?_-hydroxyethyl)amino]methyl]cyclopropyi}carbamic acid, 1,1-dunethylethyl
ester (Example 71d, 0.302 g) was dissolved in methanol (10 ml) and 4N HCl 1n dioxane
(10 ml) was added. The mixture was stirred for 14h at room temperature, then poured into
25% aqueous ammonia solution and concentrated under reduced pressure to give the free
base. This was purified by column chromatography over silica (eluting with 19:1:0.1

dichioromethane/methanol/ ammenia) to afford the title compound as an oil (0.230 g).

MS (APCI +ve) MW 446/448 (M+H)+
'HNMR (CDCly) & 7.69 (LH, s); 7.37 (2H, m); 6.38 (1H, t, br); 3.73 (2H, s); 3.64 (2H, 1);
3.18 (2H, d); 2.74 (2H, t); 2.49 (2H, 5); 2.21 (3H, 5, br); 2.01 (3H, 5, br); 1.75-1.64 (6H,

- m); 1.59 (6H, s, br),; 0.59 (2H, t); 0.40 (ZH, v).



2- Chl oro- 3-[ 3-[ ( 3- hydr oxypr opyl ) anai uo] propyl ]-1Y
(tricyclo[3.3.1.1"']dec-1-yl methyl )- ben2anide, hydrochloride salt b Qi &
Sodi um tri acet oxyborohydride (4_10g) was added to a sol ution of

2-chl oro-5-(3- oxopropyl)-N(tricyclo[3.3.1.1" ""]dec-I-ylnethyl)-benzarni de
(3.46g9, Exanple 14b) and 3-am nopropanol (1.73rnl) in dichioronethane
(200n). After 24h the crude reaction mxture was purified by flash
chromat ography (eluting with 5-20% nmethanol / 1 5 JUN 2004 $4

di chl oronet hane + 1% ammoni a) and the hydrochl oride salt precipitated from
et her/ thano% 19:1, to afford the title conmpound as,a white solid (1.608) _
M5 (APC x$98$ 419/ 421 (MtH ~ "H NWVR (DVBO-d6) b 8.67 (2H, s); 8.31 (1H, t);

7.4 F (1 1 1304 ) , : hviB24de ~NQ); 2.95-2.85
(o, m U2 eh B D ES fy Bhinddpita byt 2 Con 00
1.52 (6 i-c?lo Fhanrgeel-egisathyinakysdsideer t ai n conpounds such as

benzoyl ben oy[ adenosi ne ‘tri phosphate (bbATP) are known to be agonists of
the P2X7 receptor, effecting the formation of pores in the plasna nenbrane
(Drug Devel opnent Research (1996), 37(3), p~126). Consequently, when the
receptor is activated using bbATP in the pres e of ethidiumbromde (a

fluorescent DNA probe), an increase in thgyfu\or,escence of intracellular
DNA- bound et hi di um bronide is [[‘j

ZT

a) {2-{(2-Hydroxyethyl)[{{4-methyl-3-[{{tricyclo (3.3.1.1*"jdec-1-
ylmethyl)aminojearbonyl] phenyljmethyljamino]ethyl]methyl-carbamic acid, 1,1-
dimethylethyl ester .
2-Chloro-5-[[(2-hydroxyethyt)amino]methyl)-N-(tricyclof3.3.1. 1*7]dec-1-ylmethyl)-
benzamide (0.30 g, Example 71c), methyl(2-oxoethyl)-carbamic acid, 1,1-dimethylethyl
ester (0.276 g), sodium triacetoxyborohydri&é (0.720 g) and dichloromethane (50 ml)
were stirred together under nitrogen for 24h. The mixaure was poured into saturated
agueous sodium hydrégencarbonate solution, extracted into dichlotomethane, dried aver
magnesium sulfate, filtered and concentrated under reduced pressure.  The crude material

was purified on silica (eluting with 19:1 dichloromethane/methanol) to afford the subtitled

compound (0.285 g).
MS (APCI +ve) MW 534/536 (M+H)+

b) 5-{[(2-Hydmxyethy{){2-(methylaminq)ethyl}amino]methyl]-l-methyl—N—

(tricyclo(3.3.1.1" dec-1-ylmethyl)-benzamide



observed- The increase in fluorescence can be used as a neasure of P2X7
receptor activation and therefore to quantify the effect of a corrpduid“%ﬂ]m
the P2X7 receptor. in this manner, each of the title conpounds of the
Exanpl es was tested for antagonist activity at the P2X7 receptor. Thus,
the test was perforned in 96-well flag: bottomed mcrotitre plates, the
wells being filled with 250 | of test solution conprising 200 | of a
suspension of THP-1 cells (2.5 x 106 cells/m) containing 104M et hi di um
brom de, 25 | of a high potassium buffer solution containing 10-5M bbATP, .
and 25 p,.1 of the high potassiumbuffer solutign containing 3 x 10-5M
test conpourd@:[(Crhydmxyetyhid-meletdd(mgrckla-3pl-hstdeed-sheet and i ncubat ed
at 37 C for one hour. Th | at s then.,read i Per ki n-.Ei mer

f1 uor escséﬁlFdﬁﬂé@é“‘ﬁ&%ﬂa8?3?[31&583”5‘&?“@%’}{1%]ﬁﬁy"ﬂ&%ﬂ@%ﬁ%%“ %ﬁy it widths:
Ex 15 n -+ f GCPA L S0 (e a :
recept or 55&?‘%@5‘%%& (L%?é [gg%gwﬁﬁz‘g%ﬁ&g e (a lk|:1>21X7 aﬁ@?@pqa%lg)’ gﬁt?%g})rlﬁ st)
vere usedoseRal@ke! Wal AddddentieBd maGurCRitteddbs | 4HitatbmhenpeadiragThebt ai ned,
a plC50 figure was cal cul ated for each test conpound, this figure being

t he negafiuteal vwggroiutdinnof 2i%equencaemmaentia enlugbn feé tonsenpyad dndersedund2004

85 necessary to reduce the bbATP agonist, activity by, K 50% ch of, the

cpnpoundw?éflfﬂtqﬁléw%bérﬁ%%%éﬁ?ﬁn‘gﬁ%H"éiedaﬁﬁ %%Fé&f%éﬁo\‘f%‘fgﬁ%% i(AYtR8p1 c50

figure > 5 0. ¢ 5t ¥ 30988 Bl Rudonifh SURAY DR e SRORARL LA 2 (1)
(0.167 g).

MS (APCI +ve) MW 434/436 (M+H)+
'H NMR (CDCY) 8 7.65(1H, s); 7.35 (2E{, s); 6.41 (1H, t, br); 3.67 (2H, s); 3.57 (2H, t);
3.17 (2H, d); 2.68-2.61 (6H, m); 2.38 (3H, s); 2.01 (3H, s, br); 1.76-1.63 (6H, m); 1.60

(6H, s, br).

Example 68
2-Chloro-5-{3-{(2-(1-methyl-1H-imidazol-4-yDethyl]amino]propyl]-/V-
(tricyclo(3.3.1.1>"}dec-1-ylmethyl)benzamide

H
N N
\/\[\>
\
H
N
O
Cl
Synthesized from 2-chiloro-3-{3-{(methylsulfonyt)oxy]propyi]-N-

(tricyclo[3.3.1.1"]dec- | -ylmethyt)-benzamide (Example fe, 0.5g) and 3-methylhistamine
(0.22g) according to the procedure described in Example 6 to afford the titie compound

(0.060g).



wherein D represents CH2 or CH2CH2; E represents C(ONH or NHC(O; Rl and
R2 each independently represent hydrogen, hal ogen, amino, nitro, C1-1cbJUN 2004
al kyl io or trifluoromethyl, but Rl and R2 may not both sinmultaneously
represent hydrogen; R3 represents a group of formula XR /R 4 S R4
represents a Cl-C6 al kyl group; 15 X gxepresents an oxygen or sul phur atom
or a group NR13, SO or SO2; R6 represents C 1-C6 al kyl or C2-C6 al kenyt,.
each of which nay be optionally substituted by at |east one substituent

sel ected from hal ogen, hydroxyl, (di)-Cl-C6-alkylamno, -Y-R6, NH2 , and
20 a 5- or 6-nenbered heteroaromatic ring conprising froml to 4 -

het er oaMIAB Gl ABYAY | {M*SEl ected from nitrogen, oxygen and sul phur whi ch

het er oa tiG.Li i,tsel td I s~u,b@ t - 7l8ast one
substi tﬁgmgpé\éﬁﬁlw%#?%%ﬁmﬁ%%@ S%r?d’" t{{-’tgé?él k@?{;’ @)5( rqur esents
an oxygefi;of. $4 rypyab e - greaup HNkh: 330-900 862, mi; DTN, 20048 BT 3R6
represeﬁ{%’ C{g ZF%@%EFEP{? '“\q}/r(]gg’e R7 8(rju(La'(gr e?er?ts a ng%mil kyl ugiroup and Z

repr esepss, @ 2. 7030H, HyCOREL 1. 9NBERIN);-ICEABRNRLBRLIZ €, s\( R12) C( O) - C1- C6 -al kyl
group, and, in the case where Y represents an oxygen or sul phur atomor a
group NH, R6 additionally

Exaxﬁple 69
2-Chloru—S—{3—[[2-(1H—imidazol—4—yl)ethyi]amin0]propyl]-N—(tricyc[o[3-3.1 17 ]dec-1-

ylmethyl)benzamide

/

2T
\

Cl

Synthesized from Z-Chloro-S-(?:-[(methylsuifony[)oxy]pmpyll-N-(tn'cyc[o[3.3 1.1 ]dec-1-
ylmethyl)-benzamide (Example 6¢, 1mg) and histamine according to the procedure

described in Example 6 to afford the title compound.
MS (APCI +ve) 455/457 (M+H)"
Example 70

2—Chloro-S—(3-[[3—(1H—imjdazol—l-yl)propyllamjnolpropyl]~N~(tricyclo (3.3.1.1%]dec-1-

ylmethyl)f;e nzamide



represents hydrogen, Cl-C6 al kyl, C1-C6 al kyl carbonyl, C1-C6

al koxycarbonyl, 5 -C(O) NRL4R15, - CH2OC(O) R16, - CH2OC(O) OR17 or 15 JUN 2004
-C(O OCH20OR18; R8, R9, R10, Rif and R12 each independently represent a
hydrogen atom or a Cl-C6 al kyl group; R13 represents hydrogen, C3-C8
cycl oal kyl, C3-C8 cycl oal kyl met hyl, og3 R13 represents a Cl1-C6 al kyl group
optionally substituted by at |east one substituent selected from hydroxyl

to and Cl-C6 al koxy; and R14 R15 R16 R17 and R18 each independently
represent a Cl-C6 al kyl group; with the proviso that when Eis C(ONH Xis

O, NH or N(C1-C6 alkyl), then R5 is other*| than drogen atom or an
unsubstituted Cl-C6 al kyl group; or a p ar gr y acceptable salt or
solvate thereof. 15 2. A conpound accor|di ng to clarm 1, wherein D

represents CH2. 3. A conpound accordi
represents NHC(O . 20 4. A conpound
wherein RL and R2 each i ndependent
brom ne atom or an amno, nit

g to claim1 or claim2, wherein E

according to any one of clains 1to 3

y=x.epresent a hydrogen, chlorine or

.3 al kyl or trifluoromethyl group. 5.
v *"preceding clains, wherein X

gMm.or ca grioup NR13 6. A conpound according to

S hydrﬁben -(CH2) 70H, nethyl, ethyl,

n pentyl, n-hexyl, cyclopropyl, cyclopentyl,

represents an 25 oxygen at4
daHna\mmeH1m3reme.

n- propyl, isopropyl, n- b%’
cycl ohexyl or cyclohexylf-t

Synthesized from 2-chloro-5-[3-[(methylsulfonyl)oxy}propy!]-N-
(tricyclo[3.3.1.1""]dec-1-ylmethyl)-benzamide (Example 6¢, lmg) and [-(3-
aminopropyl)imidazole according to the procedure described in Example 61 to afford the

title compound.
MS (APCI +ve) 465/471 (M+H)"

Example 71
Z—Chloro—S-[3—.[(3-hydroxypropyl)amino]propyi]—N—(tricyclo[3.3.1.1"’]dec—1—yimethyl)—
benzauﬁde, hydrochloride salt

H
N~ _-OH

ZT

Cl

Sodium triacetoxyborohydride (4.10g) was added to a solution of 2-chloro-3-(3-
oxapropyl)-N-(tricyclof3.3. [.1*"]dec-1-ylmethyl}-benzamide (3.46g, Example 14b) and
3-aminoprepanol (1.73ml) in dichloromethane (200ml). After 24h the crude reaction

mixture was purified by flash chromatography (eluting with 5-20% methanol /



.1 5 JUN 2004 88 7. A conpound according to any one of the preceding clains
wherein R5 represents a Cl-C6 al kyl group substituted by a single | 5JUN2%£
substituent -Y-R6. 8. A conpound according to any one of the preceding
clainms, wherein Y represents an s oxygen or sul phur atomor a group NH 9.
A conmpound according to claim8, whergin R6 represents -(CH2)20H

-(CH2) 30H, hydrogen, nethyl, isopropyl, nethylcarbonyl or t-butylcarbonyl.
io 10. A conpound of formula (1), or a pharmaceutically acceptable salt or
sol vate thereof, according to claim1l which is selected from

2- Chl 5-[[2-(2-hyd th t.h
(tri c%(flgtﬁlsl['(%nqélw y]1 tr’ig%%l@g?lla aqT‘}‘g% g}é‘ﬁ @Lf F% %IPI de,

2-Chl oro-5 ydr oxye eth tdheyelo[3.3.1.13" " ]d
ec-1- r&h ifl"'ﬁ%%‘ﬁéﬁzl)[g berf2d r(flie é [%?%PW%@E%%%%;h d)d net hyl pr op
ylan-ii no)methyl]-N-(tricyclo[3.3.1.13""']dec- 1- ylnethyl) benzam de,

2- Chl or o- 5-[ (5- hydr oxypent yl am no) net hyl ]

-N-(tri Cdpg{é-s,; 419/42] aeerfyyl met hyl ) - benzam de, 20

2- Chloro 5-1[ 2-[ (2- hydroxyet hyl t hi 0) et hyl am n &nethy ]- N—{trlcyclq£3 3 1.13
‘'] dec- lmwnmgﬂ))dﬁbﬁeﬂz@nﬁ_aé s); 8.31 (1H,1); 7.41(1H, d); 730-7.25 (2H, m

A e PR b G e e
- Chl or?ﬁJ &_C’Z b(:fﬁy(gho%(ypr opyl ) am no] propyl]-N-(tricyclo[3.3.1.13" 7] dec- 1-

Pharmacoelogical Analysis

Certain compounds such as benzoylbenzoy! adenosine triphosphate (bbATP) are
known to be agonists of the P2X5 receptor, effectng the formation of pores in the plasma
membrane (Drug Development Research (1996), 37(3), p-126). Consequently, when the
receptor is activated using bbATP in the presence of ethidium bromide (a fluorescent DNA
probe), an increase in the fluorescence of intracellular DNA-bound ethidium bromide ts

observed. The increase in fluorescence can be used as a measure of P2X5 receptor

activation and therefore to quantify the effect of a compound on the P2X5 receptor.

{n this manner, each of the title compounds of the Examples was tested for antagonist
activit-y at the P2X; receptor. Thus, the test was performed in 96-well flat bottomed
microtitre plates, the wells being filled with 250 ul of test solution comprising 200 pt of a
suspension of THP-1 cells (2.5 x 106 cells/ml) containing 10'4M ethidium bromide, 25 pt
of a high potassium buffer solution containing 10”°M bbATP, and 25 pl of the high
potassium buffer solution containing 3 X 10°M test compound. The plate was covered
with a plastics sheet and incubated at 37 °C for one hour. The plate was then read in a
Perkin-Elmer fluorescent plate reader, excitation 320 nm, emission 595 nm, stit widths: Ex
15 am, Em 20 nm. For the purposes of comparison, bbATP {a P2X; receptor agonist) and
pyridoxal 5-phosphate (a P2X; receptot antagonist) were used separately in the test as

controls. From the readings obtained, a pICsq figure was calculated for each test

. . : . - : e und
compound, this figure being the negative logarithm of the concentration of test cOmpo



25 yl met hyl ) - benzam de, hydr.ochl ori de salt,

2- Chl or o-5-[3- (et hyl am no) propyl ]-N-(tricyclo [3.3.1.13"]dec-l-ylﬂéﬁiﬂﬂ@mh
benzam de, acetate salt, ‘

2-Chl oro-5-[3-[ (1-net hyl et hyl )am no] propyl]-N-(tricyclo[3.3.1.13 "]dec-1-yl
met hyl ) - benzam de, hydrochloride . salgs 1 5 JUN 20 89

5-13-[(2- Am no- 2- net hyl propyl ) am noj

propyl]-2-chloro-N-(tricyclo[3.3.1.13" 7] dec-1- ylnethyl)-benzam de,

di hyrdrochl oride salt,

2-Chl oro-5-[3-[ (4- hydrox but¥l)an1no]propylj tricyclo[3.3.1. 13" 7] dec- 1-
yl net hyl gccmnwaw rdéuc='5th=' bATP agonist acttvity by 30% ach of the compounds of the

2- Chloro 5 2- Xy-2-meth am no I (tricyclo[3.3.1.13
S dce. ErE bR el b R G b AT MO fRk L

2-Chloro-5-[3-[[ 2- (nethylanlno)ethyl]anlno]
propyl]-N-(tricyclo[3.3.1.13" 7] dec-1- ylnethyl)-benzam de, di hydrochloride
salt, (S)-2-Chloro-5-[3-[(2-hydroxypropyl)am no]prop
yl]-N-(tricyclo[3.3.1.13 7]dec-1- io ylnethyl)-benzam de, hydrochl oride
salt,

(R)-2-Chl oro-5-[3-[(2-hydroxypropyl )am no] propyl]-N(tricyclo[3.3.1.13" 7] de
c-1- ylnmethyl)-benzam de, hydrochloride salt,

(R -2-Chloro-5-[3-[(2-hydroxy-1-nmeth ylethyl)am nol propyl | - N
(tricyclo[3.3.1.13" 7] dec-I| -yl nethyl)-benzam de, hydrochloride salt, is
2-Chl oro-5-[3-[[ 2- hydr oxy-1-(hydroxynet hyl ) - 1- net hyl et hyl ] am no] propyl ] - N
(tricyclo[3.3.1.13 7]dec-1-yl net hyl ) -benzan de,



5-13-[ [2-(Acetylam no)ethyl] am no] propyl]-2-chloro-N(tricyc to |
3.3.1.1'" ]dec-1- ylnethyl)-benzam de, hydrochloride salt, 2- Chloroié-wNﬂ%L
- [ [2-(di eth yl amn o)eth yl] ami n o] prop yl ] -N (trlc yc | o
[3.3.1.13" 7 ]dec -1- 20 ylnethyl)-benzam de, di hydrochloride salt,

2- Chl or 0-5-[ 3-[ ( 3- net hoxypr opyl ) am nodgropyl ] -N-(tricyclo[3.3.1.13" 7

] dec-1- yl nmethyl)-benzam de, hydrochloride salt,

2- Chl oro-5-[ 3-[ ( 3- hydr oxy- 3- et hyl but yl ) am no] propyl ]-N-(tricyclo[3.3.1.13
7] dec- 1-yl met hyl)-benzam de, hydrochloride salt, 25

2- Chl oro-5-[ 3-[ (2- net hoxyet hyl ) am no] propyl]-N(tricyclo[3.3.1.137]dec-1-
yl nmet hyl ) - enzanlde hydrochl ori de salt,

2- Chl or o- (nethylanlno)propoxy]nethyl] N-(tricyclo[3.3.1.13, 7] dec-1-
yl met hyl) benzam de, 2-Chloro-5-[[2-][(2-hydroxyethyl)am no] et hoxy]
nethyl] N-(tri =1- 30 yl nmet hyl)-benzam de, acetic acid
salt, 15 JUhﬁg%ﬁggkgm%ﬁFgﬁgmgkﬁﬁg?[(3-h dr oxypy opyl ) am no] et hoxy] net hyl ]
-N—(trlcyclo[3 3.1.13" 7] dec- 1-yl nethyl "de acetic acid salt,

(trlcyclo[3 3. 1 13 7]dec 1- ylnethyl)
5-11(3- Anlnopropyl)anlno]nethyl

t hyl)- benzam de, 2-Chloro-5- [[[2 [
met hyl] - N

rlcyclo[3 3.1.13" 7] dec-1-yl ne
et hyl )am no] et hyl] am no]

M
wherein D represents CHy or CHaCHp;
E represents C(O)NH or NHC(O);
R1 and R2 each independently represent hydrogen, halogen, amino, nitro, C-Cg alkyl
10 or trifluoromethyl, but R1 and R2 may not both simultaneously represent hydrogen;

R3 represents a group of formula

(I0);
R4 represents a C;-Cg alkyl group;

15 X represents an oxygen or sulphur atom or a group NRB, SO or SOy;
R5 represents C1-Cg alkyl or Co-Cg alkenyl, each of which

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

(di)-C;-Cg-alkylamino, -Y-R®,

NH,

, and

20 a5-or 6-membered heteroaromatic ring comprising from 1 to 4 heteroatoms independently
selected from nitrogen, oxygen and sulphur which heteroaromatic ring may itself be
optionally substituted by at least one substituent selected from halogen, hydroxyl and
C1-Cg alkyl;

Y represents an oxygen or sulphur atom or a group NH, SO or SO7;



(tricyclo[3.3.1.13 7]dec- | -ylnethyl)-benzam de,
3-[[3-[4-Chloro-3-[[(tricyclo[3.3.1.13 7] dec-1-yi met hyl )ani no] Lo carbiihiy
phenyl] propyl] am no] propanoic acid, 2,2-dinethylpropyl ester,
trifluoroacetic acid salt,

2- Chl oro-5-[ 3-[ (2- hydroxyet hyl ) pent ylggr ni no] propyl]-N-(tricyclo[3.3.1.13" 7]
dec-1- yl net hyI ) - benzam de, 15 2-Chl oro-

5-[ 3- (et hyl - 2- pr openyl ammo)propyl] N-(tricyclo[3.3.1.1}"'Jdec-1- ylmeth
yl ) -benzanide, 2-Chloro-5-4 3- & «di met hyl ar ni no) et hyl ] met hyl am no] pr opyl ]
N (tri c%lfw@seiﬁtsla argug}%le%w erylﬂqerﬁprw YRz dderl “rfslp-a{ﬂé-%lapresems an

benian Jo DR LB PRI R R LR oo fot B hgrdiprE: ) 2
2- Ch or o- h%cgéEe&zﬁé’EWe%b?éﬁ?rﬂl méargew Lt bdes ¥k Qlodp Nt &3 -aahdBRany

yl met hyl enzam

E13 I[[2t ﬁ d:r%riﬁéhf%rﬂyﬂg&oeﬁ gl oty and; ey Eﬂkﬁl@atbdm)m- Ctlr@@alkm{c?rbﬁ‘nﬂl 13" " ] dec-

yl met hy enzagmi

2- Gl ovo- E'E?[(%}P}H%dljﬁy,df@ig@@@)@ e t BRGNS oy tFONOCERQR/Ch of 3. 3. 1. 13' 7] d
ec- i-y vl ) tbenza

2- Chl or 0- 8% [ 8- ¢ |p|Rop91‘%& FSPORYEEYenlY FERresEyicd ydsosenptom onp fuaCq alkyl

| met hyl ) - benzar ni de,

2- Chl or o- 573> [ (2- hydroxyet hyl) (1- net hyl et hyl ) am no] prop yl]- 0

(tricycl of" JepresedtsHydespeh - Y@L Al datilig N 21039 clodikPimduN1 200 R y;cpresents a
C1-Cg alkyl group optionally substituted by at least one substituent selected from hydroxyl
10 and C-Cgq alkoxy, and
14 16 17 18 .
R ,R ,R",R "and R ~ each independently represent a C1-Cg atkyl group;
with the proviso that when E is C(O)NH, X is O, NH or N(C;-Cg alkyl), then R5 is other
than a hydrogen atom or an unsubstituted C1-Cg alkyl group;

or a pharmaceutically acceptable salt or solvate thereof.
15

2. A compound according to claim 1, wherein D represents CHj.

3. A compound according to claim 1 or claim 2, wherein E represents NHC(O).

0 4. A compound according to any one of claims 1 to 3, wherein R' and R” each

independently represent a hydrogen, chlorine or bromine atom, or an amino, nitro,

C1-C3 alky! or trifluoromethyl group.

5. A compound according to any one of the preceding claims, wherein X represents an

13
25 0Xxygen atom or a group NR

6. A compound according to claim 5, wherein R13 represents hydrogen, (CHa)»
methyl, ethyl, n-propyl, isopropyl, n-butyl, n-pentyl, n-hexyl, cyclopropyl,
cyclopentyl, cyclohexyl or cyclohexylmethyl.

30



91
5-[3-[Buty|(2-hydroxyethy|)anino]propyl]-2-ch|oro-N—(tricycI0[3.3.1]§§UNﬂgH
c- | - ylmethyl)-benzam de,

2- Chl oro-5-[ 3-(di et hyl am no) propyl]-N-(tricyclo[3.3.1.13" 7] dec-1-yl net hyl) -
benzam de, 5 2-Chl oro-5-[3-(dinethyl &% no) propyl]-N-(tricyclo[3.3.1..13.7]
dec-1 -yl nethyl)- benzam de, 5-[3-(Butyl nethylam no)propyl]
-2-chloro-N-(tricyclo[3.3.1. 1 3" 7]dec-1-yl nethyl)- benzarnide,

2- Chl oro-5-[ 3-[ (2- hydr oxyet hyl ) propyl am no] propyl ] -N-(tncyc fo [3.3.1.13" 7
] dec-1- 10 £,| ,f[eéwpgurﬁ@ngﬂ{réé?o E';)my gr){e of the pr]egcdirrl)g cl!aims, Sﬂfhere%/n RB rep[resents a

2-Chloro-5:[3-[et hyl (2- roxyet hyl ) am no] propyl J6- N-(tricyclo[3.3.1.13. 7] de
c-1- yIne?%&é?g%@ﬂéﬁﬁ?&@¥%ﬁg@¥P%?gpééﬁﬁgf%gﬂﬁf T ami no) propyl ] - N-(tdcycl o
[3.3.1.13. 7] dec-1-yl net hyl ) - benzam de, 15

2- Chl oro-5-[ 3- (et hyl propyl am no) propyl ]-N-(tricyclo[3.3.1.13. 7] dec-1-yl neth
yl) - benzagn dey compound according to any one of the preceding claims, wherein Y represents an
2-Ch|oro-5-[3-[netﬁy|(1-nethy|ethy|)an1no propy%]-N—(trlcycIo[ .3.1.13.7

] dec- 1-5 ylaxygdnydr) sulpmz atwirder, a group NH.

2- Chl oro-5-[ 3-[[ 3- (di net hyl am no) propyl ] net hyl am no] propyl]-N 20
(tricyclo[3.3.1.13" 7] dec- 1-yl net hyl ) - benzam de,

2 0ot or 0 3734 ub ek e VAN, DA RIREORY L IcHh (O AP Bee 1- 13

‘7] dec- 1-yl nmet
hydrogen, methyl, isopropy!, methylcarbonyl or t-butylcarbonyl.

10 10. A compound of formula (I), or a pharmaceutically acceptable salt or solvate thereof,
according to claim 1 which is selected from:
2-Chloro-5-[[2-(2-hydroxy-ethylamino)-ethylamino]-methyl}-N-
(tricyelo[3.3.1.17"Jdec-1-ylmethyl)-benzamide dihydrochloride,
2-Chloro-5-[[2-(2-hydroxyethoxy)ethylamino]methyl]-N-(tricyclo[3.3.1.1%7}dec-1-
15 ylmethyl}-benzamide,
2-Chloro-5-[(3-hydroxy-2,2-dimethylpropylamino)methyl}-N-(tricyclo[3.3.1.17 7 1dec-
1-ylmethyl}-benzamide,

2-Chloro-5-[(5-hydroxypentylamino)methylj-V-(tricyclo[3.3.1.1%

]Jdec-1-yimethyl)-
benzamide,
20 2-Chloro-5-[[2-[(2-hydroxyethylthio)ethylamino]methyl}-N-(tricyclo{3.3.1.1* " ]dec-
l-ylmethyl)-benzamide,
2-Chloro-5-[3-[(2-hydroxyethyl)amino]propyl]-N-(tricyclo[3.3.1.1>"{dec- 1 -
ylmethyl)-benzamide, acetate salt,
2-Chloro-5-[3-[(3-hydroxypropyl)amino]propyl]-N-(tricyclo[3.3. 1.1°7|dec-1-
25 ylmethyl)-benzamide, hydrochloride salt,
2-Chloro-3-[3-(methylamino)propyl }-N-(tricyclo[3.3.1.1* " dec- 1 -ylmethyl)-
benzamide, acetate salt,
2-Chloro-5-[3-[(1-methylethybamino]propyl]-N-(tricyclo[3.3.1.1*7 dec-1-ylmethyl)-

benzamide, hydrochloride salt,



2- Chl or 0-5-[ 3- (cycl ohexyl net hyl am no) prop yl]-N-(tricyclo[3.3.1.13 7] dec- 1-
yl met hyl ) - benzam de, 25 2-Chl oro-5-[3-[[1- (| ~ydroxynethyl)-2,2 15 JUN 2004

di met hyl propyl ] an3i nu] propyi] -N / (tricycto [3.3.1.13' 7 ]Jdec- |
-y{nmet hyl )-benzaride, 30 1 5 JUN 2001 92

2-Chl oro-5-[3-[[ 2- (di net hyl am no) et hyg] am no]

propyl]-N-(tncycl o[ 3.3.1. 1] dec-1- yl nethyl)-benzar ni de,

2- Chl oro-5-[ 3-[ (3- hydroxy- 2, 2-di et hyl propyl ) am no] propyl]-N
(tricyclo[3.3.1.13 7] dec-1-yl net hyl ) - benzam de, 5

2- Chl or 0- 5- [ 35LB1(1-Adhire Lhyk @ ipydpydainied] propph 12} ehibrot M i(ipetio[333.3.117 18811 dec-

1- ylmethyl)-benzam de,

2- Chl or o- Fihahy)-dezhmrde.hgthamreed)prdssplt] ami no] propyl J-N-(tricycl o[ 3.3.1. 13’

e 1yt met nypyCHets T edComsRornitnBeim P OBy YL Ry £ Yiakam e

5-[ 3- (But
benzam de

erﬁgﬁlg)ﬁ)b%%hi 2-chloro-N-(tricyclo[3.3.1.13" 7] dec -1-yl nethyl)-

2- Chl 0r50- 5- [ 3-A-Ehiotdr998 Gy ARt nzethgpivph iriay | dropyl Po} (iR [3 3Nk 1> 1 dec-

15

20

30

1-ylmethyl)-benzamide, acetate salt,
2-Chloro-5-[3-{[2-(methylamino)ethyl]amino]propyl]-N-(tricyclo[3.3.1. 1*"]dec-1-
ylmethyl)-benzamide, dihydrochloride salt,
(8)-2-Chloro-5-{3-[(2-hydroxypropyl)amino]propyl]-N-(tricyclo[3.3.1. 1°"}dec-1-
ylmethyl)-benzamide, hydrochloride salt,
(R)-2-Chloro-5-[3-[(2-hydrox ypropyl)aminolpropyl}-N-(tricyclo[3.3.1.1*'1dec-1-
ylmethyl)-benzamide, hydrochloride salt,
(R)-2-Chloro-5-[3-[(2-hydroxy-1-methylethyl)amino]propyl]-N-
(tricyclo[3.3.1.1>"1dec-1-ylmethyl)-benzamide, hydrochloride salt,
2-Chloro-5-[3-[[2-hydroxy-1-(hydroxymethyl)-I-methylethyl]Jamino]propyl]-N-
(tricyclo[3.3.1. 1>7)dec- L-ylmethyl)-benzamide,
5-[3-[{2-(Acetylamino)ethyl]amino]}propyl]-2-chloro-N-(tricyclo[3.3.1. 13'T]dec- 1-
ylmethyl)-benzamide, hydrochlonde salt,
2-Chloro-5-[3-[[2-(diethylamino)ethyl Jamino]propyl]-N-(tricyclo[3.3.1.1* }dec- 1-
ylmethyl)-benzamide, dihydrochloride salt,
2-Chloro-5-[3-{(3-methoxypropyl)amino]propyl]-N-(tricyclo[3.3.1. 13'7]dec— 1+
ylmethy!l)-benzamide, hydrochlonde salt,
2-Chloro-5-[3-[(3-hydroxy-3-methylbutyl)amino]propyl]-N-(tricyclo[3.3.1. 1*"dec-
1-ylmethyl)-benzamide, hydrochloride salt,
2-Chloro-5-[3-[(2-methox yethyl)amino]propyl]-N-(tricyclo[3.3.1.1> " Jdec-1 -
ylmethyl)-benzamide, hydrochloride salt,
2-Chloro-5-{[3-(methylamino)propoxylmethylj-N-(tricyclo[3.3.1.1> "jdec-1-
ylmethyl) benzamide,
2-Chloro-5-[[2-{(2-hydroxyethyl)amino]ethoxy]methyl]-N-(tricyclo[3.3.1.1*"]dec-1-

ylmethyl)-benzamide, acetic acid salt,



(tricyclo[3.3.1.13, 7] dec-I| -yl net hyl ) - benzam de, 2-Chloro-5-[3-[(

- met hyl propyl ) arni no] propyl ]-N-(tricyclo[3.3.1.13" 7] dec- 1- 15 JUN 2004
yl met hyl ) - benzam de,

2-Chl oro-5-[3-[[2-(nethyl thio)ethyl]amno]propyl]-N(tricyclo[3.3.1.13 7]de
c-1- 20 yl nethyl)-benzam de, 90
2-Ch|oro-5-[3-[(2-hydroxy-1,1-dinethylethyl)anino]propyl]-N—
(tricyclo[3.3.1.13 7]dec- | -ylnethyl)-benzam de, 25

2-Chloro-5-[3 enyl am no) propyl ]-N-(tricyclo[3.3 ;

7] dec- 1 -yl net ﬂyfﬂl)lorcbgfﬁ&aﬂﬁd\édrozympﬂmmsqcalqw erthﬂbi\b@ﬂwllg adi hb] espyl 1 N

(trlcyclo[3 3 dec- 1| -yl net benzam de,
- Chl oro- 57 %Kﬁlﬁﬁk W%H%?ﬂg %%hyl)anino]propyl]-N—(tricyclo[3.3.1.13

2] ‘é?f;,riosl[%'z[ higd SRR e euby B bl A stiqimetn I | 15500 1

] dec-1- ylrrtybisl Meri%qraih@le,ylﬂahﬁmﬁmngﬂ& de salt,

S-[[[(1-Am nocycl opropyl)nethyl](2 hydroxyethyl)anlno]nethyl]-2 chl oro- N-
(tri CyGI o[ 3. 3.3H[(BATivemopyayiineirteytiyf - DehbpariNd@ricyslo(3.3.1.17 ]dec-1 - ylmethyl)
5-T[(2- ogyethyl)[z (et hyl am no) et hyl ] am no] net hyl ] - 2- net hyl -
(trlcyclo[ midg3: 7] dec- 1-yl net hyl ) - benzam de, 2-Chl oro-5-

3- 1- net I - N

(171 cyel of 5. 3 3CTer TP Ay Ptk RERTHA

(tricyclo[3.3.1.1> " dec- 1-ylmethyl)-benzamide,
3-[[3-{4-Chloro-3-[[(tricyclo[3.3.1. 13'7]dec- l-ylmethyl)amino}-
10 carbonyl]phenyl]propyl]amino]propanoic acid, 2,2-dimethylpropy! ester, trifluoroacetic

acid salt,

2-Chloro-5-[3-[(2-hydroxyethyl)pentylamino]propy!}-N-(tricyclo[3.3.1.1 >Mdec-1-
ylmethyl}-benzamide,
15 2-Chloro-5-[3-(methyl-2-propenylamino)propyl}-N-(tricyclo{3.3.1. 1*7)dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[3-[[2-{dimethylamino)ethyl Jmethylamino]propyl]-IN-
(tricyclo(3.3.1.1>71dec-1-ylmethyl)-benzamide,
5-[3-(Butylethylamino)propyl]-2-chloro-N-(tricyclo[3.3.1. l”]dec— 1-ylmethyl)-
20  benzamide,
2-Chloro-5-[3-(methyipentylamino)propyl]-N-(tricyclo[3.3.1. 1*"dec-1 -ylmethyl})-
benzamide,
2-Chloro-53-[3-{{2-(diethylamino)ethyl]ethylarino]propyl]-N-(tricyclo[3.3.1. 1°7]dec-
l-ylmethyl)-benzamide,
25 2-Chloro-5-[3-[(2-hydroxyethyl}methytlamino]propyl]-N-(tricyclo[3.3.1.1 3\dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[3-(dipropylamino)propyl]-N-(tacyclo{3.3.1. 13’7]dc-:c— L-ylmethyl})-
benzamide,
2-Chloro-5-[3-[(2-hydrox yethyl}(1-methylethyl)amino]propyl]-N-

,
1>

30 (tricyclo{3.3.1.17"]dec-1-ylmethyl)-benzamide,



2-Chloro-5-[3-[[2-(I Himdazol -4-yl)ethyl] am no]propyl]
-N-(tricyclo[3.3.1.13 7] dec- io 1-yl nethyl)benzam de, and 2- Chl or o- 5§ 3UN 00
[3-(1 Himdazol- | -yl)propyl] am no] propyl] -N

(tricyclo[3.3.1.13 7]dec-1-yl net hyl ) benzam de. 11. A process for the
preparation of a conpound of forrmula ¢ill) as defined in claim1 1s which
conprises: (a) when X represents an oxygen or sul phur atom or a group NR13,
reacting a conpound of general forrmula 20 wherein L1 represents a | eaving
group and D, E, Rl, R2 and R4 are as defined in fornula (1%), wth a
conpound of g&nBr A utflt-nydrax ydthyhRBido]srop il 2dd@oviidirsyeloR2D ! rlepdesént s a
bond or C1-C5 al kyl group and D, E, RL and R2 are as defined in wherein X
r epr esent &YBAOERASBFHIYAS Ul phur atom or a group NR13, and R5 is as defi ned

in f I ' | LY, n - Ji B, [ I t;
(5) when x r ot GEBk S8 Bgb NS RIERATER SR S L DR ELIENSE o

formul a (lgephdnig®e Which X represents a sul phur atomw th a suitable

oxi di sing agent; or (c) when X represents a group NR3173, reacting a

conpound of gen€hro-H4BdingetYNimibtd)fropyilNa(tfidycio[Mi3t lhi“a]deortpduwthydf gener al
3

formula HHNR R1
benzamide,
5-[3-(Butylmethytamino)propyl]-2-chloro-N-(tricyclo[3.3.1. 1*"1dec-1 -ylmethyl)-
benzamide,
2-Chloro-5-[3-[(2-hydroxyethylpropylamino]propyl]-N-(tricyclo[3.3.1. 13'7]dec— L-
10 ylmethyl)-benzamide,
2-Chloro-5-[3-[ethyl(2-hydroxyethyl)amino]propyl]-N-(tricyclo[3.3.1.17"|dec-1-
ylmethyl)-benzamide,
2-Chloro-5-[3-(dibutylamino)propyl]-N-(tricyclo[3.3.1.1°"{dec-1-ylmethyl)-
benzamide,
{5 2-Chloro-5-[3-(ethylpropylamino)propyl]-N-(tricyclo[3.3.1. 1>71dec-1 -ylmethyl)-
benzamide,
2-Chloro-5-{3-[methyl(1-methylethyl)amino]propyl]-N-(tricyclo{3.3.1. 1*"1dec-1-
ylmethyl)-benzamide,
2-Chloro-5-{3-[[3-(dimethylamino)propylJmethylamino]propyl]-N-
20  (tricyclo{3.3.1. 1*"]dec-1-ylmethyl)-benzamide,
2-Chloro-5-[3-[cyclohexyl(2-hydroxyethyl)aminojpropyl}-N-(tnicyclof3.3. 1. 1*7dec-
1-ylmethyl)-benzamide,
2-Chloro-5-[3-(cyclohexylmethylamino)propyl]-N-(tricyclo[3.3.1.17 " ]dec-1-
yimethyl)-benzamide,

25

2-Chloro-5-[3-[[ I -{hydroxymethyl)-2,2-dimethyipropyllaminojpropyi}-IN-
(tricyclo[3.3.1.13‘7]dec— 1-yimethyl}-benzamide,

30



15 94 5 (VI); wherein R5 and R13 are as defined in fornula (1), in t@?
presence of a reducing agent; and optionally after (a), (b) or (c) 13 JUN 2004
converting the conpound of formula (1) obtained to a pharnaceutically
acceptabl e salt or solvate thereof. 20 12. A pharnmaceutical conposition
conprising a conmpound of forrmula (I),92or a pharnmaceutically acceptabl e
salt or solvate thereof, as clained in any one of clains 1 to 10 in
association with a pharnaceutically acceptabl e adjuvant, diluent or

carrier. 1 5 JUN 200& 95 13. A process for the preparation of a.,

phar maceut i cal2-Clonposi{34(Ba(disetbylamisdethyl lasiap lprapyil-Whitewyclobiprli seldesilxi ng a
conpound of formula (1), or a pharmaceutically acceptable salt or solvate
t her eof , é@“ﬁ@fﬂ%@@“?ﬁd%ny one of clains 1 to 10 with a pharnmaceutically

accept abl e adj,u =di | e £yl ngd of fornula (1),
or a pharnace&ﬁ?@gﬁigq%é@% c% 3§£géﬁ?g%¥m§§%§gP§Kﬁﬁ%@g@?? as claimed in
any one OQUQ@@bn§3ljﬁqd&91%mhaﬂ§@4kﬂmﬁMQ&apy. 15. A conmpound of formula
(1), or a pharnaceutically acceptable salt or solvate thereaqf, to as

claimed in any-Ghlereb-[8(6, heineth de@l)dromolsepyil AN (acyckd 2B rieht 1dst- I heunat oi d
arthritis. 16. A conpound of fornmula (1), or a pharmaceutically acceptable
salt or sollwahylihsazapide,

2-Chloro-5-[3-[[3-(dimethylamino)propy}]amino]propy!]-N-(tricyclo[3.3.1. 13'7]dec-

1-ylmethyl)-benzamide,

2-Chloro-N-(tricyclo[3.3.1.1>"]dec-1-ylmethyl)-5-[3-[(1,2,2-
trimethylpropyl)amino]propyl]-benzamide,

5-{3-(Butylamino)propyl]-2-chloro-N-(tricyclo[3.3.1. 1>

Jdec-1-yimethyl)-
benzamuide,
15 2-Chloro-3-[3-[[1-(hydrox ymethyl)-2-methylpropylJamino]propyl]-N-
(tricyclof3.3.1. 13'7]dec- I-ylmethyl)-benzamide,
2-Chloro-5-[3-[(1-methylpropyl)amino]propyl]-N-(tricyclo[3.3.1. l”]dec- 1-
ylmethyl)-benzamide,
2-Chloro-5-[3-[[2-(methylthio)ethyl}amino}propyl]-N-(tricyclo[3.3.1.1* "1dec-1-
20 ylmethyl)-benzamide,
2-Chloro-5-[3-{(2-hydroxy-1,1-dimethylethyl)amino]propyl]-N-
(tricyclo[3.3.1.177]dec-1-ylmethyl)-benzamide,

25 2-Chloro-3-[3-(2-propenylamino)propyl]-N-(tricyclo[3.3.1. 1*7|dec-1-ylmethyl)-
benzamide,
2-Chloro-3-[3-{(2-fluoroethyljamino]propyl]-N-(tricyclo{3.3.1. 13'7]dec— 1-ylmethyl)-
benzamide,
2-Chloro-5-[3-[(2-methox y-1-methylethyl)amino]propyl]-N-(tricyclo(3.3.1.1 dec-

30 l-ylmethyl)-benzamide,



as claimed in any one of clainms 1 to 10 for use in the treatnment of chronic
obstructive pulnonary disease. 15 I T A conpound of fornula (1), or 15 JUNZ2004
apharnmaceutically acceptable salt or solvate thereof, as clained in anyone
of claims | to 10 for use in the treatnment of osteoarthritis. 18. Use of a
conmpound of forrmula (1), or a pharmacgutically acceptable salt or solvate
20 thereof, as clained in any one of clains 1 to 10 in the manufacture of a
medi canent for use in therapy. 19. Use of a conpound of forrmula (I), or a
pharmaceutical ly acceptable salt or solvate thereof, as clained in any one
of clainms 1 t@-QoichS{h3-tmetiflanting)gropdx dpmpdi] Oaienyclb33.ude |d@514 n
treating rheumatoid arthritis. 20. Use of a conmpound of forrmula (I), or a
phai naceutvirgihy!)8Benageast ibydogdpdosaltsol vate thereof, as claimed in any

(reati ng chr o GHREBE GE Rl i Couda A A A H303E 21, e
R bt
of a nedi cament[[(20Hydseyethy)[ K a@tHylgniaskegitid]meihgl]-5mbhyl5i-
(tricyclo[3.3.1.177dec-1-ylmethyl)-benzamide,
- 2-Chloro-5-[3-[[2-(1-methyl-1H-imidazol-4-yl)ethyl] amino}propyl]-N-
(tn'cyclo[’_’).3.1.l”]dec—l—ylmethyl)benzamidc,
2-Chloro-5-[3-[[2-( | H-imidazol-4-yl)ethyl jamino]propyl]-N-(tricyclo[3.3.1. l”]dec-
10 l-ylmethyl)benzamide, and
2-Chloro-5-[3-[[3-(1H-imidazol-1-yl)propyl]aminoc]propyl]-IN-
(tricyclo[3.3.1.1%7dec-1-ylmethyl)benzamide.

11. A process for the preparation of a compound of formula (I) as defined in claim 1

15 which comprises:

13 .
(a) when X represents an oxygen or sulphur atom or a group NR ™7, reacting a compound

of general formula

(IT)

2 4 . .
20  wherein Ll represents a leaving group and D, E, Rl, R™ and R are as defined in formula

(1), with a compound of general formula

H_ R’

X av)
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. 13 5. . .
wherein X' represents an oxygen or sulphur atom or a group NR 7, and R” is as defined in

formula (I), optionally in the presence of a suitable silver salt; or

(b)  when X represents SO or SO», reacting a corresponding compound of formula (I) in

which X represents a sulphur atom with a suitable oxidising agent; or

13 .
(c) when X represents a group NR 7, reacting a compound of general formula

R3 R®.CHO

D’E

V)

wherein R20 represents a bond or Cy-Cs alkyl group and D, E, R1 and R2 are as defined in

formula (1), with a compound of general formula

H\$,R5
13
R VD)

wherein R> and R*> are as defined in formuia (I), in the presence of a reducing agent;

and optionally after (a), (b) or (c) converting the compound of formula (I) obtained to a

pharmaceutically acceptable salt or solvate thereof.

12. 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 10

in association with a pharmaceutically acceptable adjuvant, diluent or carrier.
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13. A process for the preparation of a pharmaceutical composition as claimed in claim 12
which comprises mixing a compound of formula (I), or a pharmaceutically acceptable salt
or solvate thereof, as defined in any one of claims 1 to 10 with a pharmaceutically

acceptable adjuvant, diluent or carrter.

14. A compound of formula (I), or a pharmaceutically acceptable salt or solvate thereof,

as claimed in any one of claims 1 to 10 for use in therapy.

15. A compound of formula (1), or a pharmaceutically acceptable salt or solvate thereof,

as claimed in any one of claims 1 to 10 for use in the treatment of rheumatoid arthritis.

16. A compound of formula (I}, or a pharmaceutically acceptable salt or solvate thereof,
as claimed in any one of claims 1 to 10 for use in the treatment of chronic obstructive

pulmonary disease.

17. A compound of formula (I}, or a pharmaceutically acceptable salt or solvate thereof,

ag claimed in any one of claims 1 to 10 for use in the treatment of osteoarthritis.

18.  Use of a compound of formula (I}, or a pharmaceutically acceptable salt or solvate

thereof, as claimed in any one of claims 1 to 10 in the manufacture of a medicament for use

in therapy.

19.  Use of a compound of formula (I}, or a pharmaceutically acceptable salt or solvate
thereof, as claimed in any one of claims 1 to 10 in the manufacture of a medicament for use
in treating rheumatoid arthritis.

20, Use of a compound of formula (1), or a pharmaceutically accepiable sali or solvate
thereof, as claimed in any one of claims 1 to 10 in the manufacture of a medicament for use

1n treating chronic obstructive pulmonary disease.
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21.  Use of a compound of formula (D), or a pharmaceutically acceptabie salt or solvate
thereof, as claimed in any one of claims 1 to 10 in the manufacture of a medicament for use

in treating osteoarthritis,



