‘1 3 APR 2006 | | TT- ADAMANTYLMETHYL DERI VATESAND | NTERMEDI ATES AS
PHARMACEUTI CAL COVPOSI TI ONS AND PROCESSES FOR THEI R PREPARATI ON The dr24Bhi006
i nvention relates to adanantane derivatives, processes for their

preparation, pharnmaceutical conpositions containing them a process for
preparing the pharmaceutical 5 conpositions, and their use in therapy. The
P2X7 receptor (previously known as p2lz receptor), which is a |ligand-gated
ion channel, is present on a variety of cell types, largely those known to

e o R e et

the release of interleukin-1(3 (IL-1 (3) and giant cell formation
(macrophages/ mcroglial cells), degranulation (mast cells) and proliferation

(T cel I'te.prafppin9ehiforieitds 6 @lifhidttns ARG, flokeBO Y HRFpref3dalion! €cept or s

are also ‘located on antigen-presenting cells (APC), keratinocytes, salivary
aci nar phetrhacefifieal @dmgositiensomintsning temstagrytess forpeeparing ttg phlarmadebitical | t woul d
be desirable to make conmpounds effective as P2X7 receptor antagonists for
use i n compesiticastard theigseimthesByat ory, i nmune or cardi ovascul ar di seases, in
the aetiologies of which the P2X7 receptor may play a role. 20 In
accordance with the present invention, there is therefore provided a

compou s f ' I R ol Y [ 1, 2 or 3,
prefer ?‘H’?{ %70@6%%%g%§y2%8 gn\?% 1:(()2?9 %4 %}‘;ﬁ@ﬁbﬁhs Alighl g%?e%%&

: 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-18 ([L-lB) and giant cell
formation (macrophages/microglial cells), degranulation (mast cells) and proliferation’
(T cells), apoptosis and L-selectin shedding (lymphocytes). P2X; receptors are also
located on antigen-presenting cells (APC), keratinocytes, salivary acinar cells (parotid

15 cells), hepatocytes and mesangial cells.

It would be desirable to make compounds effective as P2X; receptor antagonists for use in
the treatment of inflammatory, immune or cardiovascular diseases, in the aetiologies of
which the P2X5 receptor may play arole.

20
In accordance with the present invention, there is therefore provided a compound of

formula
(CHy) A-Ar

R R’

25 wherein m represents 1, 2 or 3, preferably 1 or 2;



PCT/ SE02/ 02057 each Rl independently represents a hydrogen or hal ogen (e.g
fluorine, chlorine, bromne or iodine) atom preferably a hydrogen aqqmpRAg[j[]ﬁ
represents C(ONH or, preferably, NHC(O; Ar represents a group 5 (M one of
R2 and RWwe@eépnasents hal ogen, nitro, am no, hydroxyl, or ap@rSiER/n26€l ected-
from (i) C-C6 alkyl optionally substittuted by at | east one hal ogen atom
(ii) C3-Cg cycloalkyl, (iii) Cl-C6 alkoxy.optionally substituted by at |east
one hal ogen to atom and (iv) C3-Cg cycloal kyl oxy, and the other of R2 and -
R3 represents a hydrogen or halogen atom R4 represents a group X1 R4 R6 |
n Rs/N,R7 M_X represents an oxygen or sul phur atomor a group >N-R8; 15 n
i's 0 oresth RRSndepRAGERIrEprasdals £ Bydibdenl orialdeRn (b1 CHludFig, Bfo@Rt bRAZhS Y
substituted by at | east one substituent sel ect ed from hydroxyl hal ogen and
Cl- C6 adrkodige) éﬁﬁrnapttfﬁiblgad:{ydmgd&pmnﬂently represent a hydrogen atom d-C6
al kyl (optional substituted by at | east. one substituent selected from '
hydroxy!f\feﬁﬂ@ﬂeggéilﬂow'l@@m'ﬁf%mbib’ MHE(OR0 (di)-Cl-C4 alkylamino (itself
optlonﬁéﬁ/ substltut ed by at |east one hydroxyl group)), or C3-Cg cycloal kyl |
(optio oTHS £ TR ed by at | east qpe substituent selected from hydroxyl,
hal ogen and CI C6 al k& y); and

m am ) <
one of R? and R® represents halogen, nitro, amino, hydroxyl, or a group '

selected from (i) C;-Cg4 alkyl optionally substituted by at least one halogen atom,
(ii) C4-Cg cycloalkyl, (iii) C,;-C4 alkoxy optionally substituted by at least one halogen

0w atom, and (iv)} C3-Cg cycloalkyloxy, ‘and the other of R and R® represents a hydrogen or
halogen atom; |

R represents a group

RB
i
X N
/% }n\Rs/ \RT
(V)

X represents an oxygen or sulphur atom or a group >N-R8;
15 nisOor 1; ‘
R represents a C;-Cs alkyl group which may be optionally substituted by at least one P
substituent selected from hydroxyl, halogen and C;-Cg4 alkoxy;
R® and R7 each independently represent a hydrogen atom, C,-Cg alkyl (optionally
substituted by at least one substituent selected from hydroxyl, halogen, C,-Cg alkoxy, and
20 (di)-C;-C4 alkylamino (itself optionally substituted by at least one hydroxyl group)), or
C;-Cg cycloalkyl {optionally substituted by at least one substituent selected from hydroxyl,
halogen and C;-C alkoxy); and i
R® represents a hydrogen atom or a C;-Cs alkyl group which may be optionally substituted
by at least one substituent selected from hydroxyl, halogen and C,-Cj alkoxy;



* R7 repr esent(@

‘that : (a)W

.R8 represents a hydrogen atomor a Cl1-C5 al kyl group which may be Op{;%iﬁﬁl”
a8

substituted by at |east one substituent selected from hydroxyl, hal

C-C6 al koxy; 1.3 APR 2006 WO 03/041707 PCT/ SEO2/ 02057 with the provi sos
M‘h“ﬁ“’i s 0, then Ais NHC(.O), and (b) when n ié’CI{SEﬁKzfﬁ?@ﬁ?esents

oxygen and Ais C(ONH then R6 and R7 do not both .sinultaneously represent

a hydrogen atom or do not both sinmul Baneously 5 represent an unsubstituted

Cl-C6 al kyl, or when one of R6 and R7 represents a hydrogen atom then the

other of R6 and R7 does not represent' an unsubstituted Cl-C6 al kyl; and (c)

when n is 1, Xis oxygen, sul phur or>NH and A is NHC(0), then R6 and R7 do

not botWﬁtI:sthﬂpm\émdﬁstty represent a hydrogen atom or do not both 10

si mul t aneous|y represent an un tituted C1-C6 al kyl, or when one of R6 and

yé”hﬁﬁd’r’éé’eﬁleﬁtpbﬁl\ﬁhja@’th@dot her of R6 and R7 does not

ncoeptabl o ) WA, X ideet BoRul g A'is LR R & el R ARG F ot on, ”

" there is provi d%@smggwéﬁwhﬁggghﬁg%m ot%%iﬁrlmrrﬁ\ﬁhr%gﬁlgsg‘ms R

FTRY

s
N

represents 1, 2 or 3, prefer 1 or i ndepen i

hydrsogen or hal aggmsdne ayundubstitnied €, -Chalkyl, oewhbn oné 6£R™ &l R repredéntey at om
preferably a hydrogen atom A representgs %O),NH or, preferably, NHC(O,; Ar
represents a gr(hygroggnAm,zhﬁmheot}lerofR and R does not represent an

unsubstituted C;-Cg alkyl; and
(c) whennis 1, X is oxygen, sulphur or >NH and A is NHC(O), then R® and R’

do not both simultaneously represent a hydrogen atom or do not both

10 simultaneously represent an unsubstituted C,-Cg alkyl, or when one of RS and
R’ represents a hydrogen atom, then the other of R% and R’ does not represent
an unsubstituted C;-Cg alkyl or -CH,CH,OH;

or a pharmaceutically acceptable salt or solvate thereof.

15~ In'one embodiment of the invention, there is provided a compound of formula

(CHp)—A - Ar

R R’
R by
wherein m represénts 1, 2 or 3, preferably 1 or 2;
each R’ independently represents a hydrogen or halogen (e.g. fluorine, chlorine, bromine
20 oriodine) atom, preferably a hydrogen atom;
- A represents C(O)NH or, preferably, NHC(O);
Ar represents a group



WO 03/041707 4 R2 PCT/ SE02/02057 (I1) (1) (IV) one of R2 and R3 represents
hal ogen, nitro, amino, hydroxyl, or a group selected from (i) O -C6 RiWApR 2066
optionally substituted by at | east one halogen atom s (ii) C3-Cg

cycl oal kyWO (@3/0H17M7Cl - C6 al koxy optional ly substituted by apcrggsinose

hal ogen atom and (iv) C3-Cg cycloal kyl oxy, and the other of R2 and R3
represents a hydrogen or halogen atong e represents a group Rs n R5/NEW10
X represents an oxygen or sul phur atomor a group >N-R8; aisOorl; RS
represents a C-C5 al kyl group which may be optionally substituted by at

| east one substituent sglected from hudroxyl, hal ogen and C -C6 al koxy; and
R 6, R7 and Rg each ingependently represent a hydrogen atomor a d-C5 al kyl
group which 15 belopti onalg tituted b>R t |east Bhe substituent

sel ected from hydr inal ogen C6 al koxy; he provisos that:
(d) when nis 0, then A fIs NHC( O , e) When n i represents oxygen
and Ais C(ONH, t and R7 B0 both si eously represent a

hydrogen atom or do no{ both sinulta eously representi,an unsubstituted :
d-C5 al kyl, or when orRg of R6 and RR? represents a hﬁérogen atom then the
other of R6 and R7 does not represent an unsubstituted d-Cb alkyl, and 1 3

APR 2006 (m (1) av)
one of R and R® represents halogen, nitro, amino, hydroxyl, ora group
-selected from (i) C;-Cgy alkyl optionally substituted by at least one halogen atom,
s (i) C3-Cg cycloalkyl, (iif) C,-Cgq alkoxy optionally substituted by at least one halogen

atom,- and (iv) C3-Cg cycloalkyloxy, and the other of R? and R? represents a hydrogen or ‘ (5
halogen atom;-
R represents a group

Rs
\/ 2
X N
/% }n\ Rs / \R7
: (V)

10 X represents an oxygen or 'sulphui_jatom or a group >N-Rs;
rﬁs Qorl; o
R’ represents a C1-05 alkyl group which may be opuonally substxtuted by at least one
subs’atuent selected from hydroxyl halogen and Cl-Cs alkoxy; and
R , R’ and R® each independently represent a hydrogen atom or a €,-Cs ;1].ky1 group which
15 may be optionally substituted by at least one substitu;ent selected from hydroxyl, halogen
and C;-Cg alkoxy; :
with the provisos that:
(d) whennisO0,then A is NHC(O) and
(e) whennis 1, Xrepresents oxygen and A is C(O)NH, then RS and R do not
20 both simultaneously represent a hydrogen atom or do not both simultaneously
represent an unsubstituted C;-C; alkyl, or when one of R® and R’ represents a
hydrogen atom, then the other of R® and R” does not represent an
unsubstituted C;-Cs alkyl, and



- di -Cl-C4 al kyl ani%ePtdg

.or when

WO 03/ 041707 5 (0 PCT/ SE02/ 02057 when n is 1, Xis oxygen, sulphur or >NH and
Ais NHO(O, then R6 and R7 do not both simultaneousiy represent a HyARfoH&h

at om or @z) Bﬁ‘r‘ %gt h sinmul taneously represent an unsubstituted Cl-C5
5 and R7 represents a hydrogen atom theACTREMHIET
and R7 does not represent 5 an unsubstituted C-C5 al kyl or -CH2CH2
pharmaceutical ly acceptable salt or sbl vate thereof. In the context
present specification, unless otherw se indicated, an al kyl substitu

al kyl ,

of R6
OH or a
of the
ent or

al kyl nmoiety in a substituent group may be | i near or branched.. Exanpl es of

alkyl to gr s/ noi eties_contai ni ng up to 6 carbon _atons incl ugle me

cthyl, n-pr oyl , WheEBprla R e w@iﬁ&iwdwmgmlmempmm

n- hexyl and conbi natloﬁlsﬁl any two or e t hereof . The aL %i’e grou
{feRROuSHY JERFEFARY B ACIORER 210mer Gy odpPfer ant

Further, it shougﬂsa Pﬁ%gﬁi{z?@ﬁ@éeﬁgaﬁﬂﬁﬁgétﬂufeﬁ C f@ggf bpwheﬁoﬁélofﬁ

| east one optlona I oxy roup,

hyl , .
ps in a

F.he at
not be

~ attached to a isR @p&@ma byuediaenn, tmntthebmtepofR@ i R GoesM3e RpresShemi 1 arly,

in the definitions of and , a hydroxyl or al koxy noiefy sh

oul d not

be attached to m&aﬁw@%ﬂylﬂwlletz-ﬁf}h%@ht to a nitrogen atom In an

enbodi nent of the invention represents a group of formula (I1) o
In anoﬂﬁ@rphémmpﬁ%aé‘ﬁepmﬁqﬁ L arrobate thegeof.epr esent s a group of for
[1). One of R2 and R3 represents a hal ogen (e.g. fluorine, chlorine,
romne or iodine), nitro, amno (-NH2), hydroxyl, or a group sel ect

(i) d I%@édﬂém opaﬁfp%s@m e&ﬁc&for@?g%@{éfth%éﬁgﬁ&%?ﬂgﬁ{axf shg&g@éﬁ t0

| east one .g. one, hree or I ned

(1) C%r@qmﬂﬂlﬁ?hlky bub(sﬁh-ﬂnt £yop amytincacordratvhed.| Ex&ﬁple@@ﬁﬂkyll or

ubi®t i @m@;/mgaet;@s ¢ogtpiing up to 6 carbon atoms include methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert—butyl, n-pentyl, n-hexyl and combinations of any two or
more thereof. The alkyl groups in 4 di-C,-C,4 alkylamino substituent group may be the
same or different. Further, it should Ee appfeciated that in the definition of RS, if the at
least one optional substituent is a hydroxyl or alkoxy group, it will not be attached to a
15 carbon atom adjacent either to —X- or to -NR6R7. Similarly, in the definitions of R6, R7
and Rs, a hydroxyl or alkoxy moiety should not be attached to a carbon atom which is

adjacent to a nitrogen atom.

In an embodiment of the invention, Ar represents a group of formula (II} or (III).

20

In another embodiment of the invention, Ar repreeents a group of formula (II).

One of R? and R3 represents a halogen (e.g. fluorine, chlorine, bromine or iodine), nitro,
amino (-NH,), hydroxyl, or a group selected from (i) C,-Cj alkyl, preferably C,-C,

25 alkyl, optionally substituted by at least one (e.g. one, two, three or four) halogen atom(s) as
defined above, (ii) C3-Cg cycloalkyl (e.g. cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl), (iii) C,-Cg alkoxy, preferably C 1-C, alkoxy, optionally substituted by at least
one (e.g. one, two, three or four) halogen atom(s) as defined above, and (iv)

C;3-Cy cycloalkyloxy (e.g. cyclopropyloxy, cyclobutyloxy, cyclopentyloxy or

ro(rnny.

mul a

ed from
y at
above,

‘:{Egycl ohexyl), (iii) Cl-C6 al koxy, preferably Cl-CA al koxy, optionall y



one (e.g. one, two, three or four) halogen aton(s) as defined above, and
(iv) C3-C8 cycloal kyl oxy (e.g. cyclopropyl oxy, cyclobutyloxy, cyclopehffR &8
or 1 3 APR 2006 WD 03/041707 6 PCT/ SE02/ 02057 cycl ohexyl oxy), and the ot her
of R2 an@®83/8dpiiesents a hydrogen or hal ogen atom as defRawsEobozse. | n ohe
enbodi ment of the invention, one of R - and R3 represents a hal ogen (such as
a s chlorine or bromne) atomand thg other of R2 and R3 represents a
hydrogen atom In an enbodi nent of the invention, nis 0. R5 represents a
Cl-C5 (e.g. C1-C3) al kyl group which may be optionally substituted by at io
| east one substituent (e.g. one, two, three or four substituents

I ndepengieidHexyloy), emd di dtheraf IU?'yﬁdeR%/f re3éni 8 Bpdioges or hdly&dnl d46m aghl ori ne,
brom ne or iodine) and Cl-C6, preferaber Cl-C4, al koxy (e.g. nethoxy,

et hoxy, definedabpowey, n- but oxy, n-pentoxy, n-hexoxy and conbi nations of any
two or nore thereof). is In an enbodi nent of the invention, RS represents
-CH2-, -(CH2)2-, -(CH2)3- or -CH2CH(OH)CH2-. R6 and R7 each i ndependently

represent : O.ofd ' r abl C5, al kyl .
opt i onati §PS e&gb)()dlﬁ?%# &g%@nﬁg’]as Ofoyg m@dfsrteﬂebﬁ ' %ogen {%ﬁb 8%\, three
or fso!Jrckﬁé??&édrt‘df@ﬁin%%btﬂﬁ;%ﬂrtﬁ%fﬂeﬂfﬁéh@c‘?ké fa@aﬁ%h Ji%logen (e.g.
fluorine, chlorine, brom ne or iodine) , prefe a (%1 al koxy

(e.g. methoxy, ethoxy, n-propoxy, n-butoxy, n-pentoxy, n-hexoxy and

conbi nati ons of any two or nore thereof), and (di)-Cl-C4, preferably Cl1-C2
al kyl anfinree emibiogdishént op thedmegntipnsuisst.i t ut ed by at 25 | east one, e.g. one orfi+
two, hydroxyl group(s)), or (iii) C Cg cycloal kyl optionally substituted by
at | east one substituent (e.g. one, two,

R répresents a C;-Cs (e.g. C;~C3) alkyl group which may be optionally substituted by at

—

10 least one substituent (e.g. one, two, three or four substituents independently) selected from
hydroxyl, halogen (e.g. fluorine, chlorine, bromine or iodine) and C,-Cg, preferably
C,-C4, alkoxy (e.g. methoxy, ethoxy, n-propoxy, n-butoxy, n-pentoxy, n-hexoxy and

combinations of any two or more thereof).

15 In an embodiment of the invention, R’ represents —~CHy-, «(CHp)z-, -(CHy)s- or
-CH,CH(OH)CH»-.

R® and R each independently represent:
(i) ahydrogen atom, .

20 ::(Jii) C;-Cg, preferably C;-Cs, alkyl optionally substituted by at least one substituent (e.g.
one, two, ﬁ:ree or four substituents independently) selected from hydroxyl, halogen {(e.g.
fluorine, chlorine, bromine or iodine), C;-Cq, preferably C,-Cy, alkoxy (e.g. methoxy,
ethoxy, n-propoxy, n-butoxy, n-pentoxy, n-hexoxy and combinations of any two or more
thereof), and (di)-C;-C4, preferably C;-C,, alkylamino (itself optionally substituted by at

25 least one, e.g. one or two, hydroxyl group(s)), or
(iii) C3-Cg cycloalkyl optionally substituted by at least one substituent (e.g. one, two,
three or four substituents independently) selected from hydroxyl, halogen (e.g. fluorine,
chlorine, bromine or iodine) and C;-Cg, preferably C;-Cj, alkoxy (e.g. methoxy, ethoxy,
n-propoxy, n-butoxy, n-pentoxy, n-hexoxy and combinations of any two or more thereof).

30



‘three or four substituents independently) selected from hydroxyl, hal ogen
(e.g., fluorine, chlorine, bromine or iodine) and Cl-Cs, preferabl y 1G1ARRA006
alkoxy ( Xy, ethoxy, n-propoxy, n-butoxy, n-pentoxy, n-hexoxy and
conbi nat S’%ﬂgygﬁt"&ny two or nore theregpf). 30 1 3 APR 2006 R/SRRODF707 7
PCT/ SE02/ 02057 I n an enbodi nent of the invention, R6 and R7 each
Fndependently represent: (i) a hydrdgen atom (ii) C-C5 alkyl optionally
substituted by at | east one substituent (e.g. one, two or three
substituents i ndependent ly) selected from hydroxyl and (di)-Cl-C4,

pr ef er abl y Cl -C2 I kyl am no ﬁétsel tionally substituted by at | east
one, e.IQ Ll antﬂm ﬂlﬁ}%‘f%‘ﬂ?‘?% (?3 Jndgpepqently remesest:cycl oal kyl
optionat é:t&%tltu ed by at Ieast one, e.g. one or two, hydroxyl group(s).

10 Rs er rogen atomor a Cl-C5, preferably C-C3, alkyl group

whi ch 0 : u ' e.g, one,
fuo. |t RELe 7 CF By Aichile WaSlicket S Nosfbn (RSIANT o3 058 HUS el 01

" hal ogenubgitgentd indeendently) Biotted Gonbhiitong @ (RHCHE),, prfdali (G, pr ef er abl y
Cl-C4, al koxy (e.g. methoxy, ethoxy, n-propoxy, n-butoxy, n- penzt oxy,

n- hexom&&q@ﬂnoc(ﬂtnlﬁrqjtmnai@ sifbsdmyed byatdeastrones e ghemeaf wo, hpdbrylan enbodi nent
of the |nvent|on R8 represents a hydrogen atomor a CI- C3 al kyl group
whi ch r2ssupbe ,o@tlonally substituted by at Ieast one, one or two,

R R R %5“03%9&& o ca)

al kyl %5. y\/m ch may be optionally subst | tut ed by at |east one substituent
(e.qg. Wo, three or four substituents independently) selected from
hydr oxyl, hal ogen (e.g. fluorine, chlorine, bromine or iodine) and C -C6

fi \ﬁ%al koxy (ge. 9.
W) TR represents a hydrogen atom or a C;-Cs, preferably C,-Cs, alkyl group which may be

optionally substituted by at least one substituent (e.g. one, two, three or four substituents
independently) selected from hydroxyl, halogen (e.g. fluorine, chlorine, bromine or iodine)
and C 1-Cg, preferably C,-Cy, alkoxy (e.g. methoxy, ethoxy, n-propoxy, n—bﬁtoxy,
n-pentoxy, n-hexoxy and combinations of any two or more thereof).

15 _
In an embodiment of the invention, R® represents a hydrogen atom or a Ci-Cs alkyl group

which may be optionally substituted by at least one, e.g. one or two, hydroxyl group(s).

In another embodiment of the invention, R6, R7 and R® each independently represent a

20 'mﬁydrogen atom ora Cl-Cs (e.g. C,-C5) alkyl group which may be optionally substituted by
at least one substituent (e.g. one, two, three or four substituents independently) selected
from hydroxyl, halogen (e. g fluorine, chlorine, bromine or iodine) and C,;-Cg alkoxy (e.g.
methoxy, ethoxy, n-propoxy, n-butoxy, n-pentoxy, n-hexoxy and combinations of any two

or more thereof).

In a further embodiment of the invention, Rﬁ, R’ and R® each independently represent a
hydrogen atom or 2 C;-Cs (e.g. C;-C3) alkyl group optionally substituted by at least one,
e.g. one, two or three, hydroxyl group (s) such as -CHj, -CoHs, -CH(CHa),, ~CH,OH,
-(CH,),OH, ~(CH,);0H, -CH(CH3)CH,0H, -CH,CH(CH;)CH, -CH,CH(OH)CHj,



met hoxy, ethoxy, n-propoxy, n-butoxy, n-pentoxy, n-hexoxy and conbi nations .
of any two or nore thereof). 25 In a further enbodi nent of the inventdi&fR, 2006
R6, R7 and Rs each independently represent a hydrogen atomor a Cl-C5 (e.qg.
Cl - C3) alWQW3/Bt13%h optional ly substituted by at |east one, PCESENZMQEFE, tWo Of
three, hydroxyl group (s) such as -CH3, -C2H5, -CH(CH3)2, -CH2CH,

-(CH2) 20H, -(CH2)30H, -CH(CH3)CH, OH, g CH2CH(CH3) OH, - CH2CH(OH) CH3, WD

03/ 041707 s PCT/ SE02/ 02057 - CH, CH( OH) CH2OH, - CH2C( CH3) 20H,

- CH(i sopropyl ) CH2OH, -CH(CH2OH) 2, or - CH2C(CH3) 2CH2OH. I n an enbodi ment of
the invention, there is provided a subset of conpounds of formula (1), s
‘and ph&%ﬂi{ﬁfﬂéﬁizﬁfhc&bﬁiﬁfh)zﬁ&l[t LHisbrsopyEEOR N CHETH, OH)woi ch m
represents 1; each Rl represents a hydrogen atom A represents NHC(O; Ar
repr ese%%cgshﬁgz@lﬂ-lo (ED (~) one of R2 and R3 represents a hal ogen atom .
and the other of R2 and R3 represents a hydrogen atom R4 represents a
group X 15 R6 :

In an embodiment of the invention, there is provided a subset of compounds of formula (I),

LS

s and pharmaceutically acceptable salts and solvates thereof, in which:

m represents 1;

each R represents a hydrogen atom;
A represents NHC(O);

Ar represents a group
| rR*
3
R NN
“~ |
. 2
1 - R ;
. (ID (an
one of R2 and R?’_;_epresents a halogen atom, and the other of R?and R® represents a
hydrogen atom; '
. R* represents a group

R®
P
n R R’

15 V)
X represents an oxygen or sulphur atom or a group >N-R8;
nisOorl;
R’ represents a Ci-C; alkyl group optionally substituted by at least one hydroxyl group;
R® and R’ each independently represent a'hydrogen atom, C;-Cs alky! (optionally
20  substituted by one or two substituents independently selected from hydroxyl and - )
(di)-C;-C, alkylamino (itself optionally substituted by at least one hydroxyl group)), or
Cg cycloalkyl (substituted by at least one hydroxyl group); |
R8 represents a hydrogen atom or a C, alky! group substituted by at least one hydroxyl

group; and



1 n RSSNR7 M X represents an oxygen or sul phur atomor a group >N-RS;
nisOorl; R5 represents a Cl-C3 al kyl group optionally substituted b§13aftPR 2006
| east on r | group; R6 and R7 each independently represent a hydrogen-
~atom C a’é}é&"%?; (optionally 20 substituted by one or t\/vB%g@EQ%’H“%nts

i ndependently sel ected from hydroxyl and (di)-Cl-C2 alkylamno (itself
optional ly substituted by at |east orfe hydroxyl group)), or C6 cycloal kyl .
(substituted by at |east one hydroxyl group); R8 represents a hydrogen atom
or a C, alkyl group substituted by at |east one hydroxyl group; and 13 APR

Z006 1 3. AP 06 WO 03/04170 CT/ SE02/ Q2057 9 subject to the provisos (a),
(b) andUPiEy ?P@W&Sé@&bﬁ?ﬂ%ﬁﬂ?&?ﬂ% §di ment of the invention, there
is provided a further subset of conpounds of s fornula. (I), and
* pharmaceutically acceptable salts and. sol vates thereof, in which: m
represents 1; each Rl represents a hydrogen atomy A represents NHC(O; Ar
represents a group R4 or 10 2 -

In another embodiment of the invention, there is provided a further subset of compounds of

s formula (I), and pharmaceutically acceptable salts and solvates thereof, in which:
m represents 1; '

each R’ represents a hydrogen atom;

A represents NHC(O);
. r* rR* .
3 3
R yZ IN R = 1
x> N
X or
R R®

(I Im

one of Rzlar.xd R’ represents a halogen atom, and the other of R? and R® represents a

Ar répresents a group

10

hydrogen atom;

R represents a group

RS
|
X N
: /F }n\RS/ “R’

15 (V);
X represents an oxygen or sulphur atom or a group >N—R8;
nisQorl;
R’ represents a C,-C; alkyl group optionally substituted by at least one hydroxyl group;
R® and R7 each independently represent a hydrogen atom or a C{-Cs alkyl group

20 dptionaﬂy substituted by one or ftwo hydroxyl groups;
R® represents a hydrogen atom or a C, alkyl group substituted by at least one hydroxyl
group; and

subject to the provisos (d), (¢) and (f) mentioned above.



(1 Mone of R2 and R3 represents a hal ogen atom and the other of R2 and R3
represents a hydrogen atom R4 represents a group R6 n RS/N.R7 is M3 AR 2006
represents an oxygen or sul phur atomor a group >N-R8; nisOorl; R5

repr esent ¥ 0 3@23'@ al kyl group optionally substituted by aPCr&&81/020fe

hydr oxyl group; R6 and R7 each mdependently represent a hydrogen atom or a
Cl-C5 al kyl group 20 optionally substiiguted by one or two hydroxyl groups;

R8 represents a hydrogen atomor a C2 al kyl group substituted by at | east

one hydroxyl group; and subject to the provisos (d), (e) and (f) nentioned
above. 1 3 APR 2006 WO 03/041707 10 PCT/ SE02/ 02037 Exanpl es of conpounds of

t he i nv&xainplesiofcbmgeunds of the invention include:

N- ( 1- Adamant Irret I ch|] oro-2-{3- dr.oxypr opyl am no] pr opyl
i sf)nl cot i nanit¥ y ggm%mtylmet{]ylg 5-chléro-’7[ $3 [éyhydroz%/%roppﬁ )- Ieropyl)

N (1- Adama h hlQro- 2- { 3-[ ( 3- hydr oxypr opyl ) am no] propyl } -
I soni cota% g %n%ﬁpg{g ide, N-(1-Adamantyl nethyl)-2-chl oro-5- {3- [ (3-

v °£é§%3ﬁty'§\’ ﬁ‘e“’ﬁ%%gﬁ%ﬁ%?ﬁ‘%ﬂ 92 PG IogoprpaDaminofpropyl)- “
5  isonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-2-chloro-5-{3-[(3-
hydroxypmpyl)ammo]propyl}mcotmaxmde, _ FI
N-(1-Adamantylmethyl)-2-chloro-5-(3- {[(1S)-2-hydroxy-1-
" methylethyl]amino} propyl)nicotinamide,

10 N-(1-Adamantylmethyl)-2-chloro-5-(3-{[(1R)-2-hydroxy-1-

methylethyl]amino} propyl)nicotinamide,
N-(1-Adamantylmethyl)-2-(3-aminopropyl)-5-chloroisonicotinamide
hydrochloride,
N-(1-Adamantylmethyl)-5-chlorp-2- [3-(ethylammo)propyl]lsomcounamlde
15 hydrochloride,
' N-(1-Adamantylmethyl)- 5-chloro—2—({2 -[(3-hydroxypropyl)amino]-
~ ethyl}thio)isonicotinamide hydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3- {[(1R)-2-hydroxy-1-
methylethyl]amino} propyl)isonicotinamide, dihydrochloride, S ¢ ,
2 . N-(i-Adamantylmethyl)-5-chloro-2-(3- {[(1S)-2-hydroxy-1-
methylethyl]amino} propyl)isonicotinamide, dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-{3-[(2-hydroxyethyl)amino]propyl}-
isonicotinamide hydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-{2-[(3-
25 hydroxypropyl)amino]ethoxy}isonicotinamide, hydrochloride
N-(1-Adamantylmethyl)-5-chloro-2-( {2-[(2-hydroxyethyl)amino]ethyl} -
amino)isonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-[3-(isopropylamino)propyl]isonicotinamide
dihydrochloride,



met hyl et hyl ] am no} propyl ) ni coti nam de, 10

N- (1 - Adamant yl met hyl ) - 2- chl or 0-5- (3- {[ (I R) - 2- hydr oxy- | - net hyl et hyl ]} 3 APR 2006
am no} propyl ) ni coti nam de,

N- (1 - AdaRdheY-+4¥7hy | ) - 2- (3- ani nopr opyl,) - 5- chl or oi soni cot i REASES2/02057

hydr ochl ori de, N-(I

- Adamant yl met hyl ) - 5-chl or o- 2-[ 3- (et hyllam no) pr opyl ] i soni coti nam de 15
hydr ochl ori de,

N- (1- Adamant yl et hyl ) - 5- chl or o- 2- ({2- [ ( 3- hydr oxypr opyl ) am no] -

et hyl )t hi 0)i soni coti nam de hydrochloride, N-(

- Adamant y| me¥-hiHAdagaphlmetyD-I- Shl{Jl[Of?; £3-{H2Ry2H oxy- | -
_ nI\I-EE kaet %;% H@’Fﬁ)op}élr‘%ﬂ){ oni co n?mpf%dégygéoé%o{' de, 20
N (1 Adamenti R AR B B -@%%‘iﬁﬁﬁwﬁ%iﬁéﬁﬁﬂ Y& o] pr opy1):

" i soni cofiflyire Ro M RinAES) Rb b RsorhbotihnARIBML HoRBIoRME) - 5- chl oro-2- {2-[(3 25

hydr oxypropyl)yani'no] et hoxy}i soni coti nam de; hydrochl ori de N-( 1

- Adamant y| nW—hMA)daﬁmb&hmeﬂnyB—%@lﬂe:[oé%{hj[t{EM3:: hyl ) am no] et hyl } -
am no)i soni coti nam de dj hydraochl ori de,

N- (| - Adisrespprenyhlaning) neppyd Hepncotigamideodibpdrpehleride) propyl | i soni cot i nani de

?llhxg;?rggltsmfmaggiwéy@%\ﬁ%m%? gm 11 PCT/ SE02/ 02057 N
(0 A RS B fotichigiaech! o de.

N-(1-Adamantylmethyl)- 5-chloro-2 -{3-[(2-hydroxy-2-

a 10 methylpropyl)amino]propyl}isonicotinamide dihydrochloride,
| N~(1-Adamantylmethyl)-5-chloro-2-(3- {[(1R)-1-(hydroxymethyl)-2-
methylpropyl}amino} propyl)isonicotinamide, diﬁydrochloﬁde, |
N-(1-Adamantyimethyl)-5~chloro-2-(3- {[2-
(methylamino)ethyl]amino} propyl)isonicotinamide dihydrochloride,
15 N-(1-Adamantylmethyl)-5-chloro-2-(3-{[3-
(methylamino)propyllamino } propyl)isonicotinamide bis(trifluoroacetate),
N-(1-Adamantylmethyl)-5-chloro-2-[3-({2-[(2-
hydroxyethyl)amino]ethyl } amino)propyljisonicotinamide dihydrochioride,
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[2-
a  (diethylamino)ethyl]amino }propyl)isonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[2-hydroxy-1-
(hydroxymethyl)ethyl]lamino} propyl)isonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-{3-[(2- |
hydroxyethyl)(me_athyl)amino]pmpyl}isonicotinarnide dihydrochloﬁdé,
25 N-(1-Adamantylmethyl)-5-chloro-2-{3-[(3 -hydroxy;2,2-
dimethylpr(;pyl)amino]propyl}isonicotinanﬁdc dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3- {[(2R)-2-
hydroxypropyljamino} propyl)isonicotinarrﬁde; dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-({[3-

30 (methylamino)propyl)amino } methyl)isonicotinamide dihydrochloride,



di hydr oxypropyl j am no} propyl )i soni coti nam de, dihydrochloride, s 13 APR 2008
N- (1- Adamant yl nmet hyl ) -5-chl oro-2-(3-{[(2S)-2, 3

di hydr oxypr opyl ] am no} propyl )i soni coti nam de, di hydrochl ori de,

N- (1- Adavemb3/o4iethyl ) - 5-chloro-2- {3 -[ (4- nethyl cycl ohexydpeeizngdspr opyl }
i soni coti nam de di hydrochl ori de, -

N- (1- Adamant yl nmet hyl ) - 5- chl or o- 2- { 3- [ {2- hydr oxy-2- 1o

met hyl propyl ) am noj propyl }i soni coti naii de di hydrochl ori de, N-(1-Adam

antyl methyl)-5-chloro-2-(3- { [ (1 R -1-(hydroxynethyl)-2- -

met hyl propyl | am no} propyl )i soni coti nam de, di hydrochl ori de,

N-(1-Ad t 3-
(m(et hyl grr]nnﬂ })Iélrﬁqaiﬂam noe%b'(} ?’)ﬂlgs%muc{ttl hani de di hydrochl oride, 1is
N (1- AdgsesiyethyBbbiaido]etbyld hﬁn@i@m%ﬁiyﬂls'ohﬁohﬁifﬁidb)dﬂ@ﬂr@@ﬂéﬁﬁpw lam no }

propyl )i sonicotinam de bis(trifluoroacetate),
N-(1- Adanantﬂhﬂdhmaptyﬁncﬂﬁwfbcmq@%({[2- [ (2- hydroxyet hyl)ami no] et hyl }

BB ey o B cte sty drodorice, -
(di gt hyl am SNk i nam de di hydrochl ori de,

E\I-h(é Adaman'??}l)d3 W@&ﬁi{)ﬁ%ﬁl‘g‘o g? gq 2- hyd(rjox;(; hI 4 lorid

- (Nyar OXyaed ¥ 1P aoRIcERY i’dﬁﬂiﬂ;@ﬁichﬂﬁfﬂee I'hyarochl ori de,

N-(1- Adanan}{yyl met hyl ???:lhl orco 2-{3-

hydr oxyet hyW—(hﬁdlamla)ladmﬂh}rb{%d;lbﬂa-MBH[@etl nam de di hydrochl ori de, 25 t
N- (1- Adamant yl et hyl ) - 5- ch| or 0- 2- { 3-[ ( 3- hydr oxy- 2, 2-
di net hﬂﬁf@‘ﬁ?ﬁ?&%ﬁ]‘%@éﬂﬁ nicgBramge AhyAfashlaridsy dr ochl ori de, N- (I - Adam

ant yl met hyt ) or
vt oy opdY RSB BRI D S S ety ampg Brosy Hisgpiogtinamide -
N-( - Aq@mh@gt hyl)-5-chloro-2-({ [3 30 (nethyl am no)propyl]an no} e
met hyl ) i"soni cot i nam de di hydrochl oride, 1 3 APR 2006
N-(1-Adamantylmethyl)-5-bromo-2- {[(2S)—2—hydroxy-3-
(methylamino)propylt]oxy }1sonicotinamide,
N-(1-Adamantylmethyl)-2-({3- [b13(3-hydroxypropyl)ammo]propyl} amino)-3-
chlorowomcounarmde dihydrochloride,

15 - and all pharmaceuncally acceptable salts and solvates of any one thereof

The present invention further provides a process for the preparation of a compound
" sof formuta (T) as defined above, or a pharmaceutically acceptable salt or solvate thereof,
which comprises:

20

(1) when 1 is 0 and R’ represents CH,, reacting a compound of formula
R
3
R NN

(CH,— NH.

R! R'



WO 03/041707 12 N-(1- Adamanty] net hyl)-5-chloro-2-[({2-[(2- 1
hydr oxyet hyl ) am no] et hyl } am no) nmet hyl ]i soni coti nam de di hydrochlorid
N (I-Adamantyl methyl)-5 -chloro-2-({ [2-

(et hyl alihGELIY 1 ] ani no} met hyl )i soni-cot i nani de di hydr ochP§T{SE82/020§7
N (1- Adamant yl et hyl ) - 5-chl oro- 2- {3-[ (2 hydr oxyet hyl) am no] et hyl }

i soni coti nam de di hydrochl oride, N (13- Adamantyl nethyl)-5-chloro-2- { 3- [(3
- hydr oxypropyl ) am no] et hyl }i soni coti nam de di hydrochl ori de, PCT/ SE02/ 02057
N- (1- Adamant yl et hyl ) - 5- chl or o- 2- [ 3- (et hyl ami no) propyl ] i soni coti nam de io0
hydrochl ori de,;,N-(1- Adamant yhnet hyl )- 5-,bronmo-2- { [(2S)-2-hydroxy-3 -

(et hy | vahirein)Ror ozpyésenis yC(OMhi arotGhigm, de represents a leaving group (e.g. halogen,

N- (1- Adamant yl met hyl ) - 2- ({3-[ bi s 3- hydr oxypr gpyl ) am no] propyl } am no) - 3-

- chl or oiRsEHipluBRe SipHoRRte &7 FFhase sriphpate) and né,rta, ﬁgﬁmd Bﬂ@ﬁerﬁﬁ@éémdclal |y

accept gbl e ;salts_and sol vates of any one thereof. The present invention
furthe Oﬁ%i eff a process for the preparation of a conpound ;of formula

(1) as adc%frﬂ\ﬁgﬁﬂ%@@fb\fﬁulaor a pharmaceutically acceptable salt or solvate
iC

3 APR 2006

t her eof, conprises: 20 (i) when nis 0 and R5 represents CHZ2,
reagting a conpound of formula RR 1 3 APR 2006 WD 03/041707 13
R‘H
3
R ~

(CH)=— NH. A, N

- 0 R

R’ R’
R’ D)
. wherein R represents —C(O)H or —CHZLZ, L2 represents a leaving group (e.g. halogen,
_ | paratoluene sulphonate or methane sulphonate) and m, R', R? and R? are as defined in
- formula (I), or
io  acompound of formula

R R
~

(CH,)— NH =~ |N
0 R

R! R’
a e
wherein.R-12 represents ~C{O)H or —-CH2L3, L’ represents a leaving group (e.g. halogen,
paratoluene sulphonate or methane sulphonate) and m, R', R? and R? are as defined in
formula (7}, i _ -
15 with a compound of formula (XIIT), I-INRGR..’, wherein R® and R’ are as defined in

formula (I), under reductive amination conditions when RIO, rRM or rY? represents -C(O)H

or in the presence of a suitable base when Rm, R! or RY represents ——CHle, —CH2L2 or

—CHZLB; or



wherein R1O represents -C(OH or-CH2L1, L1 represents a |eaving group gﬂg 2335
hal ogen, parat ol uene sul phonate or nethane sul phonate) and in, F\’E '?1

R3 are as defined in formula (1), or a conpound of fornula 5 .ORZ wherein
R11 represesd®1702( O H or -CH2L2, L2 represents a | eavi ng @icailkote2087

hal ogen, paratol uene sul phonate or nethane sul phonate) and m R, RZ and W
are as defined in formula (1), or compound of fornmula 0 RZ (X wherein
R12 represents -C(OH or -CH2L3, L3 rggresents a leaving group (e.g.

hal ogen, paratol uene sul phonate or methane sul phonate) and m R, R2 and R3
are as defined in formula (1), is with a conpound of fornula (VIII)
HNR6RY, (iiyherghéh s aird iRiC eaﬁ&Ré%améc&rwothfx@ L fchénnl_%%ﬁﬁﬂ dugguctive
ani natioh conditions when 0 R11 or R12 repres or I|)n t he

pr esencef fofmela ) hﬁ&&eﬂme)mlﬁmcﬁiompre%ﬁs%ﬂle et of - CH, L2
or -CH2L3; or PCT/ SE02/ 02057 Rllaég-lﬁm NH\ /INFt3,Rig (CH2)mNH N1 3
APR zocfgmﬂadmldp@petbmmgpm h represents —CHZL oracompound of

formula (XII) as defined in (i) above in which R represents -—CHZL , with an alkali metal
s cyanide, followed by 2 hydrogenation reaction; or

(i) whennisO, R’ is (CHp); and at least one of R® and R is other than hydrogen, i
reacting a compound as prepared in (ii) above with at least one compound of formula

), R13C(O)H, wherein R represents an optionally substituted C,-Cq allcyl or C3-Cy |

10 cycloalkyl group as defined for R® and R’ in formula (I}, under reductive amination

conditions; or

(ivy whennisOand R represents a C;-Cs alkyl group optionally substituted as defined
in formula (I), reacting a compound of formula. -

15

wherein R'* represents alleaving group (e.g. halogen or trifluoromethanesulphonate) and
m, R', R? and R? are as defined in formula (I), or
a compound of formula

20



~when nis 0, RS is (CH2)2 and R6 and R7 are both hydrogen, reacting ﬂ
conpound of forrrul a (X) as defined in (i) above in which R o represeh8dPR 200§
-CH2L1, ar ound of fornula (XI) as defined in (i) above in which RI'1
-repr esenP@ ¢ 3(94@7_ or a conpound of fornula (XlI1) as def PRIFENHOPF] above
in which R" represents -CH2L3, with an alkali netal s cyanide, followed by
a hydrogenation reaction; or (iii) wian nis 0, RS is (CH2)2 and at |east
one of R6 and R7 is other than hydrogen, reacting a conpound as prepared in
(ii) above with at |east one conpound of formula (XIV), RL3C(OH, wherein
R13 represents an optionally substituted C al kyl or C3-C8 io cycl oal kyl
group as defined for R6 and R7 in forrrulg (I%ﬁsunder reductive am nation
conditions; or (iv) when nis 0 and R5 Reypr nts a C3-C5 al kyl group

“ optionally substituted as defined in for ), reacting a conpound of
formula 15 wherein R14 repres(a(ml;s)—aN avi r}\pup (e.g. hal ogen or

trifl uoronmet hanesul phonat e) ad R, aifd R are as defined in formula

’ ), or a conpound of for 0 1 3 APR{200/2WD 03/ 041707 PCT/ SE02/ 02057 15

Ris () wherein R15 represe
i =)
)

eaving group (e.g. halogen or

f I uor onet hanesul pho 'R, RZand R are as defined in formula

, or a conpound of f
R *xVD)
wherein R* represents a leaving group (e.g. halogen or trifluoromethanesulphonate) and

m, R, R? and R® are as defined in formula (f), or

W . acompound of formula

XVID)
wherein RS represents a leaving group (e.g. halogen or trifluoromethanesulphonate) and
m, R', R? and R’ are as defined in formula (T),

with a compound of formula

10 (XVID

wherein R® represents a C;-C; alkyl group optionally substituted as defined for R’ in
formula (I) and R® and R are as defined in formula (D), followed by a hydrogenation
reaction; or

15
(v) whennis0and R’ represents a C;-Cs alky! group optionally substituted as defined
in formula (I), reacting a compound of formula (XV), (XVI) or (XVII) as defined in (iv)

above, with a compound of formula



(V) wherein R16 represents a | eaving group (e.g. hal ogen or
trifluoronethanesul phonate) and in, R, RZ and R are as defined in e HARR, 1086
(1), with a conpound of fornmula 10 (XVI1I) wherein RS represents.a Cl-C3
al kyl gr oM@ 0848#178hal | y substituted as defined for RS in fpcweE@@a2037 and R6.
and R7 are as defined in formula (1), followed by a hydrogenation reaction;
or 15 (v) when nis 0 and R5 represenigs a C3-C5 al kyl group optionally
substituted as defined in formula (In%, reacting a conpound of fornula (XV),
(XV1) or (XVIl) as defined in (iv) above, wth a conmpound of fornula I
(CH),- NHNRa R's (CH2)m- NH glN W 03/041707 16 5 PCT/ SE02/ 02057 51
~-R'OH (XM wherein RS is-as defined in formula (XVII1) in (iv) above,
foll owed by a hydrogenation reac on and then an oxidation reaction and
then by reaction with a corrpor%d’ rmula (Xi11) as defined in (i) above .
under reductive am nation corgf'ti ons; or (me)he” nis 1 and X is oxygen or
>N- R8, reacti ng a conmpound of formul a

wherein R™ is as defined in formula (XVIII) in (iv) above, followed by a hydrogenation

reaction and then an oxidation reaction and then by reaction with a compound of formula

s (XIII) as defined in (i) above under reductive amination conditions; or

(vi) whennis ] and X is oxygen or >N-R°, reacting a compound of formula
h 1.and X N-R® d of formul

0 wherein R} represents a leaving group (e.g. halogen or trifluoromethanesulphonate) and
m, A, R', R and R? are as defined in formula (I), or

a compound of formula .y
R _
3 ' -
R = [ .
N
(CH)=A |
r2
R! R’
R’

(XXD)

15 wherein R represents a leaving group {e.g. halogen or triftuoromethanesulphonate) and
m, A, R', R? and R? are as defined in formula (I), or

a compound of formula



R17 CXX) io0 wherein R17 represents a | eaving group (e.g. hal ogen or
trifluoronethanesul phonate) and m A R, RZ and R3 are as defined i & APR 2006
formul a I% or _a conmpound of formula R18 CXXI) is wherein R18 represents a
| eavi ng é‘? 0279 hal ogen or trifl uoromet hanesul phonat e PCAAEVINST A R
RZ and R3 are as defined in fornula (1), or a conpound of formula 13 APR
2006 1 3 APR 2006 WO 03/041707 PCT/ SH3¥2/ 02057 17 r,3 19 R .R (XXI'l) wherein
R19 represents a |l eaving group (e.g. hal ogen or trifluoronethanesul phonat e)
and m A R, RZ and R3 are as defined in forrmula (1), with a conpound of
formula 5 R6 H-X, R511INNR7 () whergin X regresents oxygen or >N-R$ and

R5, R6, R7 and R$ are as defined in I (1); or (vii) when Ais NHC(O,
nis 1 and X is sulphur, reacting a co ounj of formula 10 O W
(CH,—A
Rl.
R! R’
~/
wherein R" represents a leaving group (e.g. halogen or triflnoromethanesulphonate) and

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

SNy | Fﬁs
X 5~ N R? :
5 SN 09 ¢ 11y |
wherein X represents oxygen or >N-R® and RS, R6, R’ and R are as defined in formula
(@); or |

(vii) when A is NHC(O), nis 1 and X is sulphur, reacting a compound of formula

10

] 7
RG\\N/RT R\ITI/R
]
S,F\’5 /Rs
3
R N
g “ | N, or
o R
(XXIV) . (XXV) OV

wherein, in each of formulae (XXIV), ZXV) and (XXVI), L* represents a leaving group
15 (e.g. halogen or hydroxyl) and Rz, R3, RS, R® and R are as defined in formula D,

with a compound of formula



or R6 3 R/ SSRS N~R~ L4 \ N Z O R wherein, in each of fornul ae (X)flz\/APRz
(XXV) and (XXVI), L4 represents a |leaving group is (e.g. hal ogen or 006
hydroxyl) and R2, R3, R5, R6 and R7 are as defined in fornmula (1), with a
conpound wD oBasrmara L4\t\/N 1 3 APR 2006 WO 03/ 041707 1s PEFABEN 2062057
(CHZ~m NH2 wherein mand Rl are as defined in formula (1); or 5 viii) when A °
is C(ONH nis 1 and X is sulphur, regcting a conpound of formula R- ,RS R
31 RS " RSN R7 (XXVIM (LXX) (QX wherein, in each of formnul ae

(XXVM), (XXIX) and (XX)Q R2, R3, R5, R6 and R7 are as defined in formula
(1), wth a conmpound of fornmula

. (CH,)—NH,

R XXVID

wherein m and R are as defined in formula (@; or

‘(viii) when A is C(O)NH, nis | and X is sulphur, reacting a compound of formula

8 7 Re RT | ‘ ) A
5 6
R
f
3
R L ! S\RVN\RT
or . N
H,N
R2
(XXX)

wherein, in each of formulae (XXVII), (XXIX) and (XXX), R%, R>,R*, R® and R are as
defined in formula (I}, with a compound of formula

(CH,)—C(O)L

R 0. 0:0'4) |
wherein L represents a leaving group (e.g. halogen or hydroxyl) and m and R! are as

defined in formula (I); or

15 (ix) whennisOand R’ represents a C,-Cs alkyl group substituted as defined in formula

(), reacting a compound of formula



-

10 () wherein L5 represents a |l eaving group (e.g. hal ogen or hydroxyl) and m
~and R are as defined in formula (1); or 15 (CH2)m C(QL5 (ix) when 18 APR 2006
and RS represents a C2-C5 al kyl group substituted as defined in fornula (1),
reacti ngW® B8Hpt¥ind of fornmula 1 3 APR 2006 WO 03/ 041707 PETGEZ0298Tpound of

formula s or a compound of formula O RZ PCT/ SE02/ 02057 (XX) (IXXX ) (M
wherein, in each of formulae (XXJI'), @XXXI'I1) and ()CV), Y represents a bond
or a Cl-C3 alkyl and m R, R2 and R are as defined in formula (1), vvith.a
conmpound of formula (XI1l) as defined in (i) above, and optionally
thereafter io reacting with a Cl-C6 alkylating agent or with a hal ogenating
agent; or (CHZr NH\ ~\ NR3 / Y (CHZ)mNH I/\ké 3 APR 2006

R3
|N

"
(CH,— NH._ A\
RZ

0
R! R’

R’ (KX

or a compound of formula

I
(CH,)— NH ~ N

R —R'

B!
' (XXXIID)
s oracompound of formula

R Y
GV
SN

(CH,)— NH

R! R’

R (XXXIV)
wherein, in each of formulae (XXXII), (XCOIT) and (XXXIV), Y represents a bond or a
C,-C; alkyl and m, R’, R? and R are as defined in formula (1),
with a compound of formula (XIII) as defined in (i) above, and optionally thereafter
10 reacting with a C;-Cg alkylating agent or with a halogenating agent; or




5 20 WD 03/041707 PCT/ SE02/ 02057 (x) when n is 0 and R5 represents ﬁ
al kyl group optionally substituted as defined in formula (l), react ﬁP 008
conmpound of forrmula (XV), (XVI) or (XVIl) as defined in (iv) above, with a
pre-treawpgdonmimound of fornmula R5~ NR 6 17 R (QV) i n whipgh/de62/0mp? esent s -a
hydrogen atom and R5 represents a Cl-C3 al kyl group optionally substituted
as defined for RS in forrmula (1) and and R7 are as defined in fornula
(1), wherein the conpound of formula“(XXXV) is pre-treated with a

hydr oborating agent; or io (xi) when nis 0 and R5 represents a C3-C5 al kyl
group optionally substituted as defined in fornmula (1), reacting a conpound
of formgkp (ORfen n(3Wlahd ®° répfilenls AS,-8ehIGL 0D oﬂisﬁau%ﬁgﬁe Eé%a%'&@ﬁﬂédesence

of a suitable catalyst such as tet rakl’s(trl phenyl phos adium with

a pre-t rigfrathlc@)reatitgef cobpond af ’Reul (X5/)-IKV dsldeddin (v] :
represents a hydrogen atom and RS represents a Cl - al kyl group optionally
subst i t ubett, adthaaire-tusated sempsmdofformulaa (1) and P is a suitable protecting
group such as tert- butyldinethylsilyl, wherein the conpound of fornula ,-

(XXXVI'1l) is pre-treated with a h%droborating agent, followed by renoval of
the protecting group, P, in a de \tgﬁsi on 20 reaction, then by an oxidation
reaction and then by reactio th B compound of formula (XII1) as defined-
in (i) above under reductive amjrfat lon conditions: or 25 (xii) when nis O

and R5 is (CH2)2, reacting a conpound of f¢EKKXE (XV), (XVI) or (XVIl) as

defined | Mildh e Bueis! hytrSece MBS AT RO repsintt & C,-C; alkyl group optionally

substituted as deﬁnet_i for R’ in formula (I) and R® and R are as defined in formula D,

wherein the compound of formula (XXXV) is.pre-treated with a hydroborating agent; or

10 (xi) whennisOand R represents a C5-Cs alkyl group optionally substituted as defined
in formula (f), reacting 2 compound of formula (XV), (XVI) or (XVII) as defined in (iv)
above in the presence of a suitable catalysi such as tetrakis(triphenylphosphine)pailadium,
with a pre-treated compound of formula |

5.
Ao
15 L (OCXVII)
in which L’ represents a hydrogen atom and R represents a C;-C; alkyl group optionally
~Substituted as defined for R® in formula (I) and P is a suitable protecting group such as fert-
butyldimethylsilyl, wherein the compound of formula (XXX VIII) is pre-treated with a
hydroborating agent, followed by removal of the protecting group, P, in a deprotection
20  reaction, then by an oxidation reaction and then by reaction with a compound of formuia

(XIII) as defined in (i) above under reductive amination conditions; or

(xii)  whennis 0 and R’ is (CH,),, reacting a compound of formula (XV), (XVI) or

(XVII) as defined in (iv) above with a compound of formula
R
———
2 T xXxXxIx)



Rzo (X1X) | 1 3 APR 2006 WD 03/041707 21 PCT/ SE02/ 020" S7 wherei n R20
represents a suitable |eaving group such as trial kyltin, dialkyl bor drd &R 2006
zinc, in the presence of a suitable catal yst such as _
di chl or oiostBti PAeny| phosphi ne) pal | adj um  fol | oned by reRETSERR?H a
conpound of forrmula (XII1) as defined in (i) above; -or 5 (xiii) when nis O
and RS is CH2, reacting a conpound of2fornmula (XV), (XVI) or (XVIl) as
defined in (iv) above with a conmpound of formula (XXXl X) as defined in (xii)
above, followed by an oxidation reaction and then by reaction with a
compound of fopgula (_X1]) as defined in (i) above under reductive
ani nat i ovherabmBi t represents @ suitdblejpeviog grdup suth e triallyltiy,idiglkylpoionyr zipicydn, (v),
(vi), (vii), (vii%\i)l, A1x), (x), %@)L Xil) ar. (xiii) _carr}/i ng out one or
more of teiEesesre ghf Frytabl Bt £ @@@8%%3@%@%@@9@ agdiuyr t her
conpoung .of -farmul g. (1)., formn han ti | y, accept abl e salt or
sol vat e?@féqq@j:ycrg E‘n‘%ﬁ’?hilgoqlﬂoﬁ)&g%w’é? aﬁﬁﬁ%}%"} %ﬁﬁPYﬁtqron is
conveniently carried out in the presence of a reducing agent such as sodi um
cyanobor ohydri de, triacetqQxyborohydride or sodium borohydride and in a
pol ag s@tiilpnt wheeh isd andRNanCH,, eidtiagal coatpothd bf foronitd (XKW (XXVhker al one or
in conbination with acetic acid. zo ' the base nentioned in (i) is
conveni €XVIL apdefznediin fivy abdyervathea eampaind of deronila (XEXEKD gs defined in (i) be
.carried out |n a polar solvent such et hanol or dinethylfornmamde, In
i pr ocess 3pqYey i,’ollpmfﬁ p@aMMClﬁtPareaeg}w@itha% A I5REHOB ¥R amRAYRd phlogmdlaym
cyani de ) i 1LQR .S - enl .carried out using
hydrogegdgggsggﬁg%@’%ggf%ggna ‘feggé&g@véc%?%&% &;snuc A‘és Raney nickel. In
process (iti), the reductive am nation conditions may be the sane as

~described for (i) above.
& 10 and optionally after (i), (ii), (iii), (iv), (v), (vi), (vii), (viii), (ix), (x), (i), (xii) or (xiii)

_carrying out one or more of the following:

s converting the compound obtained to a further compound of formmula D
e forming a pharmaceuticaily acceptable salt or solvate of the compound.

15 In (i) above, the reductive amination is conveniently carried out in the presence of a
reducing agent such as sodium cyanoborohydride, triacetoxyborohydride or sodium
borohydride and in a polar solvent such as methanol, ethanol or dichloromethane either

alone or in combination with acetic acid.

it may be carried out in a polar solvent such as ethanol or dimethylformamide.

In process (ii), the alkali metal cyanide used may be sodium or potassium cyanide. The
hydrogenation reaction is conveniently carried out using hydrogen gas and a hydrogenation

25 catalyst such as Raney nickel.

In process (iii), the reductive amination conditions may be the same as described for (i)

above.



1 3 APR 2006 WD 03/041707 22 PCT/ SEQ2/ 02057 In process (iv), the reactjon
with the acetylenic conpound of formula (XVIII) nmay be carried out il ARRe2006
presence of catalytic bistriphenyl phospi ne dichloride palladium(0), copper
(1) iodi caoamditrobase (e.g. triethylamne) and in a sol venecsiseh/ensy )
acetonitrile at anbient tenperature (20C). The subsequent hydrogenation
reaction nmay use hydrogen s gas with 2cat al yst such as 5% rhodi um on carbon
in a solvent, for exanple, ethyl acet t2e or ethanol, and at a pressure of 3
barr. 10 15 In process (v), the reaction with the acetyl enic conpound of
formula (XIX) and then the hydrogenation reaction can be perfornmed by

Pr ocedug 5 0al (A0S rkRchiIA SESCLYBEY dbibebliss of RLEXIMERALAGTAON 0!

process oxi dat1on reaction can carrie standard

oxi dant gafrfRd@ut fBehs phéaedidenn el ianshaiighospide BicHBilePRANANRGED), i n a

sol vent such as dichl oronethane. Reaction with the conpound of formul a
(XI11) icoppmeaihistidoend a basdde. gr enthgtlanvine paridniata sofvenbsuthtasanstonifrile apxanpl e, in

t he presence of a redugin %nt such as _sodi um cyanobor ohydri de, ..

tri acet GRPHEE EMREFatEe @0° Qo dinssubirayen) dyimegengitpn agtiongaeyisedyipgat such as
met hanol , ethanol . or dichl thane eibther alone or in conbination wth
acetfc &7 Y ﬁr%@ssg s‘?‘%ﬁ & %&@é@@?f#ﬁﬂdﬂ Fﬁolge’étofqeeﬁ?mgﬁc%gﬁ”ﬂﬁz?et hyl
formam de @6hb Eidhitlaplessiedfal tadf none, using a base such as caesi um
carbonate, potassium-carbonate or sodium 20 hydride and at el evated -

tenperature, e.g., > 30C nore particularly at a tenperature in the range
from30_to 150C, especially 100 to .150C. A tenperature -of about 120C was
‘found 't & process((y), Ere eastiopavitlpthsasstyteniq epmpouad @f farmuly (8P asd thearthent | y

and | n BREORBUBR FERlPR Ea R TOBILY SRPOREreD CORoB AP e Auped B O

10 previous paragraph for process (iv). The oxidation reaction can be carried out using

standard oxidants (e.g. Dess-Martin per_iodinane or pyridinium dichromate), in a solvent
such as dichloromethane. Reaction with the compound of formula (XIIT) is carried out -
under reductive amination conditions, for example, in the presence of a reducing agent
such as sodium cyanoborohydride, triacetoxyborohydride or sodium borohydride and in a
15 polar solvent such as methanol, ethanol or dichloromethane either alone or in combination

with acetic acid.

Process (vi) may be performed in a solvent such as dimethyl formamide or N-methyl-2-

pyrrolidinone, using a base such as caesium carbonate, potass'iuﬁx carbonate or sodium .
20 'liydﬁde and at elevated temperature, €.g., > 30°C, more particularly at a temperature in the

range from 30 to 150°C, especially 100 to 150°C. A temperature of aB‘out 120°C was

found to be very effective.

Processes (vii) and (viii) are conveniently carried out in a solvent such as dichloromethane
25 or dimethyl formarnide and in the presence of carbonyl diimidazole or a coupling agent

such as dicyclohexyl carbodiimide.

In process (ix), reaction with the compound of formula (XII) may convenienﬂy be carried
out in a solvent such as N-methyl-2-pyrrolidinone using a base such as potassium

30 carbonate at a temperature in the range from, for example, 0°C or 20°C to 100°C.



such as dicycl ohexyl carbodiimde. 30 In process (ix), reaction with the
conmpound of formula (XIlI1) may conveniently be carried out in a solvent
such as N-nethyl -2-pyrrolidinone using a base such as potassium car Hoh bR 2006
at a temperature in the range from for exanple, 0C or 20C to 100C. 1 3 APR
2006 WO o‘?Pd‘ikf’ﬂYWzs PCT/ SE02/ 02057 Subsequent reaction of PERSER/EEFbI
formed wwth a d-C6 alkylating agent (e.g. a Cl-C6 al kyl halide) may be
carried out in the sane solvent and in3the presence of a base such as
sodi um hydri de. Alternatively, subsequent reaction of the al cohol forned
with a halogenating agent (e.g. N-bronosuccinimde or N-chlorosuccini mde
with 5 triphenyl phosphine) may be carried out in a solvent such as
t et r ahy $ubs$dquent redctiop o6 thesdeohe) formied withrg01+6d alifyldtingrageat (@X0X0),-Ces
pre-treated by reaction with a _hydroborating reagent (such as
- 9- bor abielsyt heljds) Mmay be samisdOU in hssaaa splventand jn the paessors efw base sudhrasas

) Sé‘ét R L e L B e e R I;hgﬂ" gfiof i ng
the T eaghibgonkblif t8 NROOELLREREN M b N-Bilthodddiiud: Rt | on of a base

(such as's In water or tripotassium hosphate in water)
f ol I ewegighengiphedphiriepthagbelcherietiosiie alasbloént bty taraypofurdnXVl ) or (XVI1) in

a solvent (such as dinethylformamci.e) and a palladiumcatal yst (such as
di chl oro[ 1, 1' - bi s(di phenyl phosphi no) f errocene] pal | adi um (I'1) di chl or onet hane

ks addugt). The resultin eactio X e is stirred at, a tenperature in
“the rang‘épﬂc%%ﬁ)\% ¢ @81?@%%‘5 ng?@w RRisaled by IeRREeRME &bout 2 to 24

Fonci i ol SEBRAEERaPER (Gl as SHTRAURAIIS'a TR B biepsnBorRi SR ERotl | 03
by procadidh asdisihiyl eense ttieatydesRr) bl 4 RePetafurt MW&&B PQlto BOTEESS (X) -

_ (mth a suitable protecting group, such as tert-b nmet hyl silyl,
“depnot epitionlacfpmii®°C to 70°C) for about 2 to 3 hours, then cooling the reaction mixture to

room temperature and adding a solution of a base (such as sodium hydroxide in water or
tri-potassium orthophosphate in water) followed by a solution of the comnpound of formula
(XV), (XVI) or (XVII) in a solvent (such as dimethylformamide} and a palladium catalyst
(such as dichloro[1,1’-bis(diphenylphosphino)ferrocene]paliadium (1) dichloromethane

15 adduct). The resulting reaction mixture is stirred at a temperature in the range from 25°C
to 90°C (particularly from 60°C to 70°C) for about 2 to 24 hours to yield the desired
compounds of formula (I).

In process (xi), the reaction with the vinyl compound of formula (XXXVIIT) can be

20 -m;erfonned by procedures analogous to those outlined in the paragraph for process (x).
With a suitéble protecting group, such as terr-butyldimethylsilyl, deprotection can be
carried out using standard conditions (eg tetra-butylammonium fluoride, hydrofluoric acid)
in a solvent such as tetrahydrofuran or water. The subsequent oxidation and reductive
amination reactions may be carried out in processes analogous fo those outlined in the -

25 paragraph for process (v).

In process (xii), the reaction with the vinyl compound of formula (XXXIX) may be carried
out in the presence of catalytic dichlorobis(triphenylphosphine) palladium, in a solvent
such as N,N-dimethylformamide at an elevated temperature such as 70°C. The subsequent



carried out using standard conditions (eg tetra-butylamonium fl uori de,
hydrofluoric acid) in a solvent such as tetrahydrofuran or water. T33
subsequent oxidation and reductive am nation reactions nay be carri AfR: 2006
in processes anal ogous to those outlined in the 25 paragraph for process

(v). In pwec®gs1{0%ii), the reaction wi.th the vinyl conpoundcoSebmr0sd a
(XXXI' X) maybe carried out in the presence of catalytic

di chl orobi s(tri phenyl phosphi ne) paIIadhunl in a solvent such as .
N, N- di met hyl f ormanmi de at an el evated f'enperature such as 70C. The subsequent
1 3 APR 2006 WD 03/041707 24 PCT/ SEQ02/ 02057 addition reaction may be
performed under acidic or basic conditions for exanple in acetic acid in a

sol vent 1 & Ra0 8k peffolsaPiRRaRAk; @,‘mﬁ;c] :such as
100C. | r?a%ir%glclg?gﬂﬁxi [ ?) : Pt hg reacti ona\t}\}ct b?mh%%ﬁﬁrﬁggﬁrpou é‘f&%: o(FSrruI a

() DXI X) agidrin heobveptesutio asmethayolurdesdopms] dnaleyaed térpirhnseswelits 106°d. i n t he
paragraph for process (xii). The subsequent oxidation can be perforned
under standard conditions such as by reaction wth ozone followed by

treatnment with digethyl sul fi t rj phenyl phosphi ne,j i tabl | vent
Such. s TRPEIGESy Gy e acrn b e dbmmieR o itk eorkB g8 Ynd  sodi um |
N . . AL o m.
D e Ry ageiiolindl St brbGfes S16ERNs 540k el Wb ARG Ao BBtss GBOE, [ R ey ™
be carritad sPbleqhéht BxidATESE beditpforfed inded sta@ird @bhditiBRkuch ab Berdaafigr aph for

process (v). Compounds of fornula (X) in which R10 represents -C(OH may be,;?.‘_ﬁl‘

pr epar edvithoxzone follpwed by thteatrheit mdthi digpethydantfideror soplemytphosshifBy in(auitBblEA) i s
then further reacted as faollows, . . ) .
solvent such as dichloromethane or by treatment with osmium tetroxide and sodium

perio.date in a suitable solvent such as 1,4-dioxane and water. The resulting aldehyde can

10 be derivatised by a reductive amination reaction which may be carried out in a process

analogous to that outlined in the paragraph for process (v).

Compounds of formula (X) in which R'* represents ~C(O)H may be prepared according to
* the following reaction schemes. . ' ‘

15

: .Br
NH, R
/ Br - |N
{CH,)m 3 NH X
S ROy /
+ o P CHYm § g2 {
R ]! . (A)
R' O R* R! 1
1 R
R

(A) is then further reacted as follows.



1 3 APR 1006 WO 03/ 041707 25 /NH (CH )m L1BH4 (A) M02 ~N /NH (CH)mZ z O
R R RNHtetrahydrofuran 5 RTR R Rl R R (X) Conpounds of forrull 3eAPR)2006
and ()I1) in which R11 and R12 represent -C(OH my be prepared in a
simlar MEAR¥PHYY the conmpounds of formula M carbon nmonoXxBGIESERRSAOI

PCT/ SE02/ 02057

25
Br O O.
=3 . CH,
= |N carbon monoxide R =~ N
NH X — l
(CH/ ) methanol PALNT N
m 2
70 R (CHym & g2
R 1
u 7 R R’ R
R 1
(A) R
LiBH, MnO,
tetrahydrofuran dichl: th '
119) 7 ICnoromethnane ( C Hz)m 0 RZ
. . R’ R’
1 .
5 3 R | oy

o

Compounds of formulae (XI) and (XII) in which R and R'? represent —C{O)H may be

prepared in a similar manner to the compounds of formula (X).

10  Compounds of formula (X) in which R represents ——CHZL1 and L! represents, for

example, a chlorine atom may be prepared as shown below:



to Compounds of fornmula (X) in which RLO represents -CH2L1 and L1
represents, for exanple, a chlorine atomnay be prepared as shown bpngézmﬁ
3 APR 2006 WO 03/041707 26 H ,N (CH )m Z O dichloromethane R R R

R PCT/ S&@d3@30%7 It wll be appr eci ated that conmpounds ofpciraEiihasy (XI) and
(XI'l) in which R11 represents CHZL2 and R12 represents -CH2L3 may be
prepared in an anal ogous nanner. Epounds of fornmulae (XV), (XVl) and
(XVI'1) maybe prepared as descri bed for conmpound (A) above. Simlarly,
conpounds of formula ()X), (3C and (X)I1) in which Ais NHC(O my be
prepared as described for conpound (A) above. Conpounds of formg\lia (XX) in
which Ais C(ONH may be pr red in the follow ng manner: 10 R

R3 oxalyl chioride or
H = IN thionyl chioride H N
_N X , N
crm dichloromethane (CHz)m
0 R ° K
1
R R R R
1 R'
R’

It will be appreciated that compounds of formulae (XT) and (XII) in which R’ represents e

-CHZL2 and R*? represents —CH2L3 may be prepared in an analogous manner.

Compounds of formulae (XV), (XVI) and (XVII) may be prepared as described for
compound (A) above. Sumlarly, compounds of formula (XX), (XXI) and (XXII) in which
A is NHC(O) may be prepared as descnbed for compound (A) above. Compounds of
formula (XX) in which A is C(O)NH may be prepared in the following manner:

10

Br
C(O)Cl - 3
{CH,)m | N
/C(O)NH
+ : 2
o —_— (CH,)m R
R‘i
1
R R1 1
R

Compounds of formula (XXI) and (XXTII) in which A is C(O)NH may be prepared by

analogous processes.

15 Cbmpounds of formula (XXIV) can be prepared by reacting a compound of formula



t / CCONH (CH2)m R R Conmpounds of fornmula (XXI) and (XXI1) in which Ais
C(O NH may be prepared by anal ogous processes. N oxalyl chloride or{3 APR 2006
t hi onyl c‘gl or}'?e s Conmpounds of formula (XXIV) can be prepared by reacting
a compound®dF % YPhul a 1 3 APR 2006 WD.03/ 041707 PCT/ SE02/ OPOEFERM205TRZ
(XXXVI') wherein L7 represents a suitable |eaving group such as a hal ogen
atomand R2, R3 and L4 are as definezzin formula (XXIV), with a thiol of
formula 5 (XXXVI1) in which R5, R6 and R7 are as defined in fornula (1), in
a solvent such as dinethyl formam de, N nethyl-2-pyrrolidinone or ethanol,
in the presence of a base such as caggi um carbonate, potassium carbonate or
sodi um hydri de and at el evated tenperpture (e.g. 1200 . to Conpounds of
formul ae (XXV), (XXVI), ()XVIIIR? ( X) and (XXX) may be prepared in a
“like manner to the conpounds of fo 7l aN(XX1V). Conpounds of formula (XXX I)
(and by anal ogy conpounds of Lf4or mul {( M and is (XXXIV)) can be prepared

~ by the follow ng route:
2
° R oo
4

wherein L’ represents a suitable leaving group such as a halogen atom and Rz, RPand L

are as defined in formula (XXIV), with a thiol of formula

S - R__R

|
- HS/RS
s | (XXXVII)
in which Rs, R® and R are as defined in formula (D), in a solvent such as dimethyl
‘ formamide, N-methyl-2-pyrrolidinone or éthanol, in the presence of a base such as caesium
carbonate, potassium carbonate or sodium hydride and at elevated temperature (e.g.
120°C). | |
10 L.
Compounds of formulae (XXV), (XXVI), (XXVIII), (XXIX) and (XXX) may be prepared
in a like manner to the compounds.of formula (XXIV).

Compounds of formula (XXXII) (and by analogy compounds of formula (32XTIII) and
15 (XXXIV)) can be prepared by the following route:



1 3 APR 2006 WD 03/041707 28 0 Y'J~ H R3 Al MIA.. QtI H,N, J Base tm
di met hyl sul phoxi de PCT/ SE02/02057 NHI1_|I ,N CH2)mR Rl R Corrpo 3505
formulae (X1I1), (XIV), (XVIIl), (XIX), (XXIII) (XXVI'1), (XO5,

( XXXV, %@(QAIW (XXXVI 11) and PCXXDQ are either commer cl?(ZéI/SE)Dzmzﬁfi\?al | abl ¢,
are well known in the literature or may be prepared easily using known

t echni ques. Conpounds of formula (1) gmgn be converted into further conpounds
of formula (1) using standard procedures. For exanple, conpounds of formula
(I') in which one of R2 and R3 to represents a hal ogen atom may be converted

to a correspondi ng conpoundgof formula (1) .in which one of R2 and R3
represents a Cl-C6 al kyl gr¢up by reaction with an alkyl Gignard rléagent
(e.g. methyl magnesi um brp i in the presence of a catal yst suc
-t 1, 3-bi s(di phenyl phgsphl o) propane] di chl oroni ckel (I1) in a solfvent such as-.
3
tetrahydrofuran . Y Me, S RN~ "
‘ H
_N Base (NaH) N “~ I
CH,).. ) CH.)
O R dimethyl suiphoxide 2/m g R2
R’ 1 1
£ R R R’
R. 1
R

Compounds of formulae (XIIT), (XIV), (XVIII), (XIX), (XXII), CCXVIT), (XD),
(XXXV), XXXV, XV, (XXX V) and (XXXIX) are either commercially

s available, are well known in the literature or may be prepared easily using known

techniques.

Compounds of formula (I) can be converied into further compounds of formula 8y using
. standard procedures For example, compounds of formula (I) in which one ofR* and R?
10 - Tepresents a halogen atom may be converted to a corresponding compound of formula (I)
m which one of R” and R® represents a C;-Cg alky] group by reaction Wlth an alkyl
Gngnard reagent (e.g. methyl magnesium bromide) in the presence of a catalyst such as
-11,3-bis(diphenylphosphino)propane}dichloronickel (H) in a solvent such as |
tetrahydrofuran.
15
It will be appreciated by those skilled in the art that in the processes of the present
invention certain functional groups such as hydroxyl or amino groups in the starting
reagents or intermediate compounds may need to be protected by protecting groups. Thus,
the preparation of the compounds of formula (I) may involve, at various stages, the

20 addition and removal of one or more protecting groups.

The protection and deprotection of functional groups is described in 'Protective Groups in
Organic Chemistry', edited by J.W.F. McOmie, Plenum Press (1973) and Protective



- prefera

15 1t wll be appreciated by those skilled in the art that in the processes
of the present invention certain functional groups such as hydroxyl 1af APR 2006
am no groups_in the starting reagents or internedi ate conpounds nay need to
be prot eé”t’ga:‘fﬁ'b"?ﬂ otecting groups. Thus, the preparation HACHHO20MBounds of
formula (1) may involve, at various stages, the 20 addition and renoval of
one or nore protecting groups. The pri%t ecti on and deprotection of functional
groups is described in '"Protective Goups in Oganic Chemstry', edited by
J.WF. MOrie, Plenum Press (1973) and Trotective 1 3 APR 2006 WD 03/ 041707
29 PCT/ SE02/ 02057 Groups in Organic Synthesis', 2nd edition, T.W G eene and
P.G M Uroups inDrgapic SyntlessissiZad editiongD)y. Grenee ashh6uMd Vs, Wderul a (1) above
may be g}(gnvertez %901 a pharmaceutically acceptable s salt or sol vate thereof
gpsaagnes &l dddition salt such as a hydr ochl ori de, hydrobroni de,
phosphate, acetate, fumarate, naleate, tartrate, citrate, oxalate, _
nmet hanesul phonat e orp-tol uenesul phonate, or an alkali netal salt such as a
sodi um Be cRgicunad Sfoslila (iBot@idad bl coRPPREM S pRiriREMtaAy tdckpiable capabl e
of existing i'n stereoisoneric forns. It wll bé understood that the
i nvent i ait oz sclvaigdbaress, ptefferafiiyar tacidadditidnaplt isual asi slydeochlaidef he conpounds of
formula (1) and m xtures thereqf including racemates. Tautoners and

nmi xt ur ekydrehsprmisde, Bhesphats, seetate, fypuate, Beleaitetagraiecntatepralats.on. The present

#nvention, al so provides novel Jintermediatges, in.particular, .intermnmediates. of
or mul anRbEoRipRate POl loPle Stubalia magligipteh =Y dodhin of

potassium salt.

W 10 Certain compounds of formula () 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.

tis  The present invention also provides novel intermediates, in particular, intermediates of

formula
30

P\

T
, B
R~y
J
(CH,—A
R? ‘

R! R’

R aa)
wherein T represents -C=C- or -CH,CH,-;

R represents ~CHO, -CHZOP] or a group of formula

20
3
-CHZ\N,RTO,P

!
p?



R30 represents -CHO, -CH20P1 or a group of fornula 20 13 APR 2006 WO

03/ 041707 30 PCT/ SE02/ 02057 Pt represents a hydrogen atom or a suitabf&PR 2008
protecting group (e.g. t-butyldinmethylsilyl); P2 represents a suitable
protectiwe @fier(e. g. t-butylcarbamate); P3 represents apgg}skgpéﬁs-,
protecting group (e.g. t-butyldinethylsilyl or tetrahydro-2H pyran 2-yl); s
R31 represents a O -C5 al kyl group; dm A Rl, R2 and R3 are as defined
in formula (1). In an enbodi nent of t¥fe invention, in fornmula (1A, m ;
represents 1; 10 A represents NHC(O; each Rl represents a hydrogen atom

R2 represents a hal ogen atom and R3 represents a hydrogen atom 15 The

conpou totd tal N possess
phar na(r:lf)ilsrggrif&z‘:al&eaalcﬁz){ | %ﬂya.téﬂli\k?ge Sg{r% %’ol?ﬁgortg:ﬁiégg} ‘?‘ﬁ’ﬁ@?ﬁ ggﬂ@%ﬁé&%@’eut i cals
for Us@zirepﬂéé‘@ts 4 suptablepndtecting froupd. 0i budylEdtbarhis); osteoarthritis,

psori asi3s, allergic dermatitis, asthma, chronic obstructive pul nonary

di sease (re@PRnts tsniableprpioctiig/snuep (.o f-tuhddiniatiydsilyl oe pitrahydroFit pyran-

‘gl omerul opnephritis, inflamatory bowel disease, Crohn's disease, ulcerative
coliti Y0 atherosclerosis, growth and netastases of nalignant cells,

nyohl asiic_| ) j . zheinmer's disease, neningitis,

ost éop ro§?§%§§%¢ﬁ%%’,§?§?§§a%“ﬁc heart di sease, stroke, varicose veins,
sar coi qﬂsA,qﬁ,N%iaﬁaRP%e acddmdedndrEuRTe Pain, multiple sclerosis, nyeloma,
:-bone l'oss associated with malignancy ‘and inflammatory and )
neur odegenerati ve di seases of the eye such as scleritis, episcleritis,

uveitis, Sjogrens syndrome-keratoconjuctivitis,
In an embodiment of the invention, in formula (IA),

Iu represents 1; A
10 Arepresents NHC(O); | gy
' each R represents a hydrogen atom;

R represents a halogen atom; and

R represents a hydrogen ator.

15 The compounds of the present invention are advantageous in that they possess
pharmacological activity. They are therefore indicated as pharmaceuticals for use in the
treatment of theumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis, asthma,
chronic obstructive pulmonary disease (COPD), hyperresponsiveness of the airway, septic
shock, glomerulonephritis, inflammatory bowel disease, Crohn's disease, ulcerative colitis,

20 atherosclerosis, growth and metastases of malignant cells, myoblastic leukaemia, diabetes,
Alzheimer's disease, merningitis, osteoporosis, burn injury, ischaemic heart disease, stroke,
varicose veins, sarcoidosis, rhinitis, acute and chronic pain, multiple sclerosis, myeloma,

~bone loss associated with malignancy and inflammatory and neurodegenerative diseases of
the eye such as scleritis, episcleritis, uveitis, Sjogrens syndrome-keratoconjuctivitis,

25 sclerokeratitis, optic neuritis, diabetic retinopathy, retinitis pigmentosa, antimalarial -
induced retinopathy.

Accordingly, the present invention provides a compound of formula (I) or 2

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

30 therapy.

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

manufacture of a medicament for use in therapy.



. at heros

25 sclerokeratitis, optic neuritis, diabetic retinopathy, retinitis

pi gmentosa, antinmalarial - induced retinopathy. Accordingly, the pretémPR 2005
i nventio royi a conpound of formula (1) or a pharmaceutically.
acceptabﬂ¥8§§%{9§f sol vate thereof as:hereinbefore defrnedPQE@E%%B&ﬂn 30

t herapy. I n another aspect, the invention provides the use of a conpound of
formula (1) or a pharmaceutically acdéptable salt or solvate thereof as

her ei nbefore defined in the manufacture of a nedicament for use in therapy.
1 3 APR 2006 WD 03/041707 31 PCT/ SE02/ 02057 In the context of the present
specification, the term"therapy" also includes "prophylaxis" wunless there
are specific indications to the contrary. The terns "therapeutic' and

"t herapeutical | y" ould be construed accordi ngly. The invention finther
pr ovi degn %‘eﬁg’f‘tﬁ%tao © RFPE PP ?%’?Bn@ﬁgﬁ?ﬁ‘r ég?? alse igchudes {orephyiaxisit nent  of
r heumat 9{51@3 labd dnGps; fdy il ' aﬂ?@%@ﬁé’" k se,

c er%dgi&g a%%ép%gxgréﬁgcgl S chll{'a\/\/r#l)c es%)grrp i ses ‘adm ﬁ%&%ﬁnﬁggﬁf
t her apetbeabiticalyhotidie conspued ackbrdmghpnpound of formula (1) or a
pharmaceutically acceptable salt or solvate to thereof as herei nbefore
defimed to a patient. The invention also provides a nethod of treating an

. Obstructjve airt s, di sease (e.q. t hma or COPD) which conprises :
. adni ni si[h‘? }W@DQQ\%%%&RY@ c%lg ﬂ?&%fg‘fﬁf{;@ﬂﬁ WOIRYRQSUPPREESIOn (felly iR thef a conpound
f fornyl r tical . t ;o _solvate is thereof
“8s her 2‘# ﬁ%@%ﬁoﬁ %ee'%ﬂ%e a?%ﬁgg’p%#‘f%glﬁtpg g%%ﬁ%%@‘lﬂg@g@&ew?}e%eﬁﬁ%ed t her apeutic
uses t hghel@saaesia dipstirfbi) RHidN dompridks ARMAREBngH therapbittalii efrsqipouUNnd

enpl oyed, the node of admnistration, the treatnent desired and the
.di sor deambuntiof aenipotitkoffaithyladDsagephafmidesticatiypocepdalié sdlbomsolate

| g/ Kyt ot Apfeegnbetore

&yl )/ sal t/sol.vate (acti V(feﬁnggtci) Q%Lt?dite”t) may be in the range fromO. 001
ent. _

The invention also provides a method of treating an obstructive airways disease (e.g.
asthma or COPD) which comprises administering to a patient a therapeutically effective
amount of a compound of formula (I) or a pharmaceutically acceptable salt or solvate

15 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 treattent desired and the
disorder indicated. The daily dosage of the compound of formula (I)/salt/solvate (active

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

25 ingredient) isin ass_ociatiou with a pharmaceutically acceptable adjuvant, diluent or carrier.
Depending on .fhe;mbde of administration, the pharmaceutical composition will preferably
comprise from 0.05 to 99 %w (per cent by weight), more preferably from 0.10t0 70 %ow,
of active ingredient, and, from 1 to 99.95 %w, more preferably JEtr'om 30 to 99.90 %w, of a
pharmaceutically acceptable adjuvant, diluent or carrier, all percentages by weight being

30 based on total composition.



The conpounds of forrmula (I) and pharnmaceutically acceptable salts and _
sol vates thereof may be used on their own but will generally be 13APR 2006
adm nistered in the formof a pharmaceutical conposition in which the
formul a (W9 080#30Tnd/ sal t/ sol vate (active 25 ingredient) iBCT/RERIREG ation -
with a pharmaceutically acceptabl e adjuvant, diluent or carrier. Depending
on the node of adm nistration, the phaymaceutical conposition wll
preferably conprise fromO0.05 to 99 (per cent by weight), nore
preferably from0.10 to 70 %v, of active ingredient, and, from1l to 99.95
%v, nore preferably from30 to 99.90 %, of a pharnmaceutically acceptable
adj uvant, diluent or carrier, all percentages by wei ght being 30 based on
total conposition. 1 3'APR 2066 WD 03/041707 32 PCT/ SE02/ 02057 Thus, the

pr esent Ty € présentinsentiunoali g vitiep B phifasR et AP bofFEas ddnise®r i sing a
conpound of formula 2 ) or a pharmaceutically acceptable salt or solvate

t her eof campoundrofif o[ ovle pharsuhceutically ecdeatablersaltior olxatetibereafasut i cal | y

accept aﬁ)l e, %d%quv , ,diluent .or ' $ carrier. The invention further provides a-.
pr oces sD§IBHOEIRE %%6%%?%38?}&%933(1 wsuiicadly aceepighle pdimwant.ghluepior

i nventi n.‘\_(:\{hi ch conprises m xing a conmpound of fornmula (I) or a

phar?rac At teal | y acceptable salt or solvate thereof as herei nbefore defined
with a io pharmaceutically acceptabl e adjuvant, diluent or carrier. The

phar maceutical conposition of the invention may be adm nistered topically
(e.g. tThdmwentiomfgrtherrovides a pengsssdbr the prdparationrof aiphatnacefidain of sol utionsi: -
suspensi ons, _heptafl uoroal kane. aerosols and dry powder -fornul ations; or

syst en eampagition of thaipvention wlich speprisasimizing s eqrapquadfod fonmida ¢hhpt st s,

TR SR e R A
by -E@Ctﬁlmﬁ&ﬁheﬁﬁlvécﬁ%ﬁmewuggﬁ,a oht Of csly@posi tories or transdermally. The

present” I nventi on now be further explalned by reference to the

fol |l owi ng

The phanmacentical cornposition of the invention may be administered topically (e.g. to the
lung and/or airways or to the skin) in the form of sélutions, suspensions, heptaﬂuoréalkane
aerosols and dry powder formulations; or systemically, e.g. by oral administration in the

15 form of tablets, capsules, syrups, powders or granﬁléég 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

20 -..ﬁlustraﬁve examples. In the examples the NMR. spectra were measured on a Varian Unity
spectrometer at a proton frequency of either 300 or 400MHz. The MS spectra were '
measured on either 5 Agiient 1100 MSD G1946D spectrometer or a Hewlett Packard
HP1100 MSD G1946A spectrometer. Preparative HPLC separations were performed
using a Waters Symmetry® or Xterra® column using 0.1% aqueous trifluoroacetic acid:

25 acetonitrile or 0.1% agqueous ammonia: acetonitrile as the eluant.

Example 1
N-(1-Adamantylmethyl)-5-chloroe-2-{3-[(3-hydroxypropyl)-
amino]propyl}isouicotinamide

3¢



to -70C. To the cool ed sol uti
"~ 2-brono-5-chl oropyridine (

~added, dropwi se a solution of n-but

fpoured into a mxture o B
solution (2M 30 m). The mxture was extracted wth ether and (2x100 m)

20 illustrative exanples. In the exanples the NVR spectra were neasur

Varian Unity spectroneter at a proton frequency of either 300 or 400 APRrHIEs
M5 spectra were_ measured on either a Agilent 1100 MSD G1946D spectroneter
or a Hew%¥PP3BHRGrd BPI 100 MBD GLl946A spectrometer. PrcPEFSEI220FPLC
separations were perforned using a Waters Symmetry(r) or Xterra(r) colum
using 0:1 % aqueous trifluoroacetic aggd: 25 acetonitrile or 0.1 % aqueous
anmoni a: acetonitrile as the eluant. Exanple 1

N (1- Adamant yl et hyl ) - 5- chl or o- 2- { 3-[ ( 3- hydr oxypr opyl ) -

am no} propyl }isonicotinamde 30 1 3 APR 20@6 WO 03/041707 PCT/ SEO2/ 02057 33
(i) 2-Brono-5-chloro isonicotinic aci st i~ ed &l uti on of

di -i sopropylamne (16 m) in anhydrofus tétrahydroflt ran (300 mM) at -5C was
lithiumin hexane (2.5 nolar, 44 m)
Ked for 30 m nutes and was then cool ed

and 5 the resulting solution was

mai nt ai ni ng the internal tgnperdturel of the reaction bel ow -65C. The
reacti on was nmi nt ai ned
dried carbon di oxi de wag

m nutes. The reaction

ed through the reaction mxture for 30
IIovved to warmto roomtenperature and was
r (300 mM) and aqueous sodi um hydroxi de

ﬁng the((ji&onb?-rﬁmmmmplmmm@amLe ba(r:ﬂl; ex:jract ed with aqueous sodium
I |10

Y e o o sanasapt dsemmentiarice ARl db AHDCRY S et Sphren A0 By 11 ng

O oo b 55 8 Al BelA e AR ARG Bl P08 ol ol {20

7. 985 (| the résulting SOIIIthIl was stirred for 30 minutes and was.then cooled to —70°C. To the

cooled solution was added a solution of 2-bromo-5-chloropyridine (19.2 g) in anhydrous
tetrahydrofuran (50 ml) maintaining the internal temperature of the reaction below —65°C.
The reaction was maintained at —70°C for.15 minutes and then a steady stream of dried
carbon dioxide was passed through the reaction mixture for 30 minutes. The reaction was

10 allowed to warm to room temperature. and was poured info a mixture of water (300 ml) and
aqueous sodium hydroxide solution (2M, 30 ml). The mixture was extracted with ether
and (2x100 ml) and the combined ethe:qg]: extracts were back extracted with aqueous

sodium hydroxide solution (1M, 2 x 100ml). The combined agueous extracts were

+

“acidified to pH 1 with concentrated hydrochloric acid and the resulting solid filtered and
15 dried under vacuum at 50°C to afford the sub-titled compound as a white solid (14.1 g).

'H NMR (300MHz, DMSO-d,) & 8.63 (1H, s); 7.98 (1H, s)
MP: 246-247°C (dec.)

20 (i) N-(I-Adamaanlmethyl)-Z-bromo—S-chlorOisonicotinanﬁde
To a stirred suspension of 2-bromo-5-chloro isonicotinic acid (5.0 g) in anhydrous
dichloromethane (30 ml) was added dimethylformamide {1 drop) followed by oxalyl
chloride (3.7 ml). The reaction was stirred at room temperature for 2 hours and was then

evaporated to dryness, azeotroping with toluene. The residue was suspended in ethyl



MP: 246-247C (dec.) 20 (ii)

N- ( 1- Adamant y| net hyl ) - 2- br ono- 5- chl or oi soni cotinanmide To a stirred 13 APR 2006
suspensi on of 2-bronp-5-chloro isonicotinic acid (5.0 g) in anhydrous

di chl or oeolbaina7¢30 ) was added di net hyl formam de (1 dr aT/§02000088d by
oxalyl chloride (3.7 m). The reaction was stirred at roomtenperature for
2 hours and was then evaporated to d;Xness azeotroping with toluene. The |
resi due was suspended in ethyl 1 3 APR 2006 WD 03/ 041707 PCT/ SE02/ 02057 34
acetate (100 m) and was cooled to 5C where a sol ution of

1- adamantyl met hyl am ne (3.47g) and triethylamne (7.0 nil) in ethyl acetate
(10 nl), e P I = and was

t hen pou&@§ ?nto %g%ggﬁgﬁgﬂ% gﬁéesﬁ%&yﬁgoﬁgﬁngfu Fﬁﬂg&ggnégﬂ%%gled under
vacuum @347 Gnd aiclifianibet(NO ohl) ih %ypm?@ﬁﬁv&s\&ddé@dﬁgﬁs‘é The(8.05 g). "H.
NVR (400MHz, CDCl13) 8 8.42 (1H, s) 1H, s); 6.24 ( 3.16 (2H,
dd); 2. oﬁxm\@@mfmz hmlrﬂa@_wasﬂaemgpmﬁmtm vaBeriand 3he Bishilting solid 57-1.55

V(L %m%@g#ié@@m%e Va8 B rent i Snedsompmpt p alpiiesolham de A

m xt (SO@\I' adamantyl met hyl ) - 2- br ono- 5- chI or0| soni coti nam de (Exanpl e
(i1 propar gyl alcohol (0.16 g), copper (1) iodide,

bi s- tr| pheny| phosphi ne palladiumis dichloride (0.035 g) and di et hyl am ne

(10 nl) was stirred together at roomtenperature for 20 hours. The m xture.,
was contENMR (400Midzl el &8i4deHps) VJ?Ul(d)Hesj 6@4\(&[{&)93 by (2H R AL.85- L
andl Maqueous hydr ochl oric aci d_ sol ution m) and the m xture was '

(2x
ext r act 282 (Hdom); letnl 73 £tk d-§63%-65 (Filym); 'I1h537 tSrtfRemext racts were dried
over an um sulfate, filtered.and concentrated. The residue
was purpﬁ’?égyﬁgg@g&%ﬁétt ography on silica 20 - gel eluting with ethyl aceta,.;s,
I $p- hgggz(ag;g»d;@.pv@)ggggmand then ethyl acetate to afford the sub-titledss
0.48"g) ‘

- conpoun as an oil

(iiiy /V~(1-Adamantylmethyl)-5-chloro-2-(3-hydroxy-1-propynylisonicotinamide
A mixture of N-(1-adamantylmethyl)-2-bromo-5-chloroisonicotinamide (Example 1(ii))
(0.96 g), propargyl alcohol (0.16 g), copper (1) iodide, bis—tziphénylphosphine palladium
15 dichloride (0.035 g) and diethylamine (10 ml) was stirred together at room tempcramre for
20‘ hours. The mixture was concentrated and the residue partitioned between ethyl acetate
and!1M: aqueous hydrochloric acid solution (2x25 ml) and the mixture was extracted into
~ethyl acetate (3x25 ml). The combined extracts were dried over anhydrous magnesium
sulfate, filtered and concentrated. The residue was purified by chromatography on silica

20 gel eluting with ethyl acetate : iso-hexane (1:4 to 1:1) and then ethyl acetate to afford the
sub-titled compound (0.48 g) as an oil.

'HNMR (400MHz, CDCl,) 6 8.59 (1H, s); 7.69 (1H, s); 6.30 (1H, t); 4.52 (2H, d); 3.18

(2H, d); 2.05-2.02 (3H, m); 1.87 (1H, t); 1.76-1.73 (3H, m); 1.66-1.63 (3H, m); 1.57-1.55
25 (6H, m).

MS: APCI(+ve) 359/361 (M+1)

(iv)  N-(1-Adamantylmethyl)-5-chloro-2-(3-hydroxypropylisonicotinamide
A stirred suspension of N-(I~adamanty1methﬂ)-5-chloro-Z-(S-hydroxy-1-
30  propynyl)isonicotinamide (Example 1(iii)) (0.48 g) and 5% rhodium on carbon (0.020 g)



'H NMR (400MHz, CDC13) S 8.59 (1H, s); 7.69 (IH s); 6.30 (1H, t); 4.52 6
d): 3.18 (2H d): 2.05-2.02 (3H, m: 1.87 (1H, t); 1.76-1.73 (3H, n)HARZﬂBB
1.66-1.63 & {? 1.57-1.55 25 (6H, n). M. APCl (+ve) 359/361 (Mr1l) 30
(iv) N (W daf: Y1 met hyl ) - 5- chl or 0- 2-( 3- hydr oxypr opyl ) i SOPCESEIMEAITe A
stirred suspension of N-(I-adamantyl nethyl)-5-chloro-2-(3-hydroxy-I -
propynyl )i soni coti nam de (Exanple 1(ig§)) (0.48 g) and 5% r hodi um on carbon
(0.020 g) 1 3 APR 2006 WD 03/041707 35 PCT/ SE02/ 02057 was stirred under a
positive pressure (3 barr) of hydrogen until no further uptake was
observed. The mi xture was filtered and -concentrated. The'residue was
puri f i edrabytirrehwmiens pogitiphpressurs (3 bard ogénb/dmgenhm@ndﬁxﬁhattkyikeamt ate to
afford the sub-titled conmpound_ (0.305 g) as an oil. 5 "H NVR (300MHz,
. CDCI 3) gbgrag. (Thejmizture Wasﬁlterfmané):on@n ed.| The teﬁidusv@gp@zﬁedbﬂ) 3.18 (2H,

1 66 1, %g@mﬂﬁ’ °nf92 (114%18&%‘%?@( @F?hy%ﬁﬁe%atg%b?ﬁfml Pé@g%{r’éﬁﬁ%‘dlo (V)

PO N-(1- Ad@rydgt yl ) - 5-chl oro- 2-{ 3- [ (3- hydr oxypropyl ) -

awi noj p Opylg}ﬁl soni cot| namde . To a stirred solution of
N (I adamant yl met hyl ) - 5-chl oro- 2- (3- hydroxypropyl )i soni coti nam de (Exanple
1(iv)) (0.30 g) in dry dichloronethane (20 m) rs was added Dess-Martin
peri odi FANMR @300MHy, GREL) b 8.5 H, 5); ﬁgﬁOS(ﬂalénéBér(lHt )y 3.68 (2, ddphi 8

e A b B, Y 8.05F 63 '(5%” 23 RS G 166183 B8, ©
m); 1.57-1.55 (6H, m).
MS: APCI(+ve) 363/365 (M+1)
(v)  N-(1-Adamantylmethyl)-5-chloro-2-{3-[(3-hydroxypropyl)-
amino] propyl}isonicotinamide
To 2 stirred solution of N-(1-adamantylmethyl)-5-chloro-2-(3-
~ hydroxypropyl)isonicotinamide (Example 1(iv)) (0.30 g) in dry dichloromethane (20 ml)
15 was added Dess-Martin periodinane (0.42 g) and the resulting suspension stirred at room
’ téiﬁperanue for 30 minutes. The reaction was poured into a mixture of saturated sodium
* bicarbonate solution containing sodium thiosulfate (10% w/v, 20 ml) and the mixture was
"o eﬁcﬁ‘acted into ethyl acetate (3x25 ml). The combined extracts were dried over anhydrous
magnesium sulfate, filtered and concentrated. The crude aldehyde was dissolved in
20 ~;1ethanol (2 ml) and 3-aminopropan-1-ol (0.15 g) added along with acetic acid (0.1 ml).
The mixture was stirred for 2 hours at ambient temperature and then sodium triacetoxy
borohydride (0.424 g) was added and the reaction stirred for 20 hours, concenirated and the
residue was partitioned between 2M aqueous hydrochloric acid solution (10 ml) and ethyl
acetate (10 ml). The layers were separated and the organic phase re-extracted with 2N
25 hydrochloric acid (2 x 10 ml). The combined aqueous extracts were basified with 5M
aqueous ammonium hydroxide solution, extracted into ethyl acetate (2 x 25 ml) and the
combined extracts were dried over anhydrous magnesium sulfate, filtered and
concentrated. The residue was purified by chromatography on silica gel eluting with 0.7N
anhydrous ammonia in methanol:dichloromethane (1 : 4) to afford the titled compound

5 (0.116 g) as a white solid.



bi carbonat e sol uti on containing sodiumthiosulfate (10% w v, 20 m) and the
m xture was extracted into ethyl acetate (3x25 ml). The conbined extracts
were dried over anhydrous magnesiumsulfate, filtered and concent r atledAPRTHEh
crude al dehyde was di ssolved in 20 nmethanol (2 m) and 3-am nopropan-| -ol
(0.15 g) avdolesioabr@mg with acetic acid (0.1 m). The m xturg-mesmbdssred for.
2 hours at anbient tenperature and then sodiumtriacetoxy borohydride
(0.424 g) was added and the reaction S%ﬁrred for 20 hours, concentrated and
the residue was partitioned between 2M aqueous hydrochl ori c acid solution
(10 mM) and ethyl acetate (10 m). The | ayers were separated and the
organi c phase re-extracted with 2N 25 hydrochloric acid (2 x 10 m ). The
conbi ned aqueous extracts were basified with 5M aqueous anmoni um hydr oxi de
solution, extracted into ethyl acetate (2 x 25 nl) and the conbi ned

extract s‘}mm ¢HO0BER\CDCRNS' S SUqUE, a)agmsolﬁ,ns)sel9f7411&, i 3.4 %21@‘1? ;3005
concentrated. The residue was purified by chronat ography on silica gel

el uting (\Rﬂ,ﬁ)@W%me&é@(ﬂb@&o&alﬁéw&m}, ld76e W73 (3 Hempdngs-[.63: 4) to
afford t it 30 (0.116 as a white solid. 1 3 APR 2006 WO .
03/ 04170&%I )Pb%iéé%gfﬁg? 'H( NVR (482)M—|z, CDC13) 5 8.54 (IH, s); 7.34 (IH,
s): 6.97 © 3.15 (2H, d); 2.87-2.81 (4H © 2.66 (2H
tg; 2. 05? : C?@ﬁef"rlﬁ%dfze%“L .73 (3H, E’r); 1.%56-1.63 (5H,(n); ?57-1.55((6H,

m. s NMpARERE~ve) 420/422 (Mrl) MP: 84-85C Exanple 2
N- (i - Adamantyl net hyl') - 5- chl or o- 2- 13- 1( 3- hydr oxypr opyl ) am no] pr opyl}- io

i soni cotinam de di hydrochloride H N,,-,,-,,, R
Example 2

N;(l:Adamantylmethyl)-s-chloro-2~{3—[(3-hydroxypr0pyl)amino] propyl}-

¥

10 isomicotinamide dihydrochloride
H

Preparative Route 1 Lt

@)  N-(1-Adamantylmethyl)-2-bromo-5-chloroisonicotinamide L
-":I‘o a stirred solution of di-isopropylamine (2.1 ml) in anhydrous tetrahydrofuran (15 ml) at
1 -5°C was added,( dropwise a solution of n-butyl lithium in hexane (2.5 molar, 4.8 m}) and
the resulting solution was stirred for 30 minutes and was then cooled to =70°C. To the
cooled solution was added a solution of 2-bromo-5-chloropyridine (2.39 g) in anhydrous
tetrahydrofuran (10 ml) maintaining the internal temperature of the reaction below —65°C.
The reaction was maintained at —70°C for 15 minutes and then a solution of 1-

20  adamantylmethyl isocyanate (1.91 g) in anhydrous tetrahydrofuran (5 ml) was dropwise
added (care exotherm). The mixture was stirred for 10 minutes and was then poured into a
sbluﬁon of 1M aqueous hydrochloric acid solution (50 ml) and the mixture extracted into
ethyl acetate (3 x 25 ml). The combined extracts were dried over anhydrous magnesium

sulfate, filtered and concentrated. The residue was purified by chromatography on silica



Preparative Route 1 (i) I)ﬁuptpﬁgp]{]r;

N- ( 1- Adamant yl met hyl ) - 2- br onp- 5- chl or oi soni cotinam de To a stirred s

of di-isopropylanmine (2.1 m) in anhydrous tetrahydrofuran (15 mzz

-5C was ¥EHB@H W opwi se a sol ution of. n-butyl lithiumin REXSHENDSE rml ar
4.8 nil) and the resulting solution was stirred for 30 m nutes and was t hen
cooled to -70C. To the cooled soluti®h was added a sol ution of

2- brono-5-chl oropyridine (2.39 g) in anhydrous tetrahydrofuran (10 m)

-mai ntaining the internal tenperature of the reaction below -65C. The
reaction was naintained at -70C for 15 mnutes and then a solution of 1 20
adamant gélrebatinglwitlsethyleacatate (iso-exape (1 n9ambydrtods 1) & afitrddhosubrtitied(5 nil) was
‘ dropwi se added (70 e ex her{l% The m xture was stirred for 10 m nutes and
- was thef@ i "‘%&Pé? n of I M aqueous hydrochloric acid solution
(50 M) and the m'xture extracted into ethyl acetate (3 x 25 m). The

conbi ned extracts were dried over anhydrous nmagnesium sulfate, filtered and

concentr [ g r | 1 3 APR
200E 0 05 03 | SEBIASTOEE) PISURYH ) SRSRITD; 8% PR AEYERNED, 265

| s0- hexp0e (3H, m); 9.7601.73 (3H, b, 1166-15B (BH mﬁflos'mxsbe{sﬂumt itled conpound
(2.70 g) as a white solid. "H NWVR (400MHz, CDCl13) 6 8.41 (1H, s); 7.98 (1H,

s); 6.2MP:1PB-184°C 3. 16 (2H, d); 2.05- s 2.02 (3H, m; 1.76-1.73 (3H, m;
vl 66-1.63 (3H, m; 1.57-1.55 (6H, m. M 193-194C (ii) tert-Butyl
“wapr op- 2-ynyl [ 3- (t et rahydr o- 2H pyr an- 2- yI oxy) propyl ] carbamate A sol ution of

(&) éasp{@é*g%‘%%%ﬁ%%mﬂm o2 BRONSA O ety T o7 ST
evol Utiﬁr&oﬁfhoﬂ)bﬂe@g@ﬁ}\; aereaxﬁ&ebr.@gmﬁraﬁmﬂﬁsﬁtﬁfahydro 2H pyran :

(1.36g) was added. The reactlon m xture was stirred under nitrogen for 48
‘ (‘“‘@hounts t&nmcﬂdrﬂﬂounguldm(ﬁ ml)msmat(eﬁciflthié)O‘Vasaﬂlmﬂwdndeﬂ) 24fig) imorpydortzmet at e (3 X

i1 1 ot e M oREBaR Y SHo8E Bk shores (| HomapBorerp pggaLyars-3A pyren (1 368) T -
was added. The reaction mixture was stirred under nitrogen for 48 hours then diluted with
water (50 ml) and extracted into ethyl acetate (3 x 25 mi). The combined extracts were
dried over anhydrous sodium sulphate, filtered and concentrated to afford the sub-titled

15 compound (1.61g) as a colourless oil.

'H NMR (400MHz, CDCL) § 4.60 (2H, m); 4.05 (3H, broad); 3.90-3.70 (4H, m); 3.60-3.41
(7H, m); 2.22-2.09 (3H, m); 1.91-1.82 (4H, m); 1.47 (OH, 5).

20 (m) tert-Butyl 3-(4-{{(1-adamantylmethyl)amino]carbonyl}-5-chloropyridin-2-
yDprop-2-ynyl[3-(tetrahydro-2 H-pyran-2-yloxy)propyl]carbamate
A suspension of N-(1-adamantylmethyl)-2-bromo-5-chloroisonicotinamide (Example 2(1))
(0.43 g) and tert-butyl prop-2-ynyl[3-(tetrahydro-2 H-pyran-2-yloxy)propyl]carbamate
(Example 2(ii)) (0.60 g) in anhydrous acetonitrile (6 ml) and triethylamine (6 ml) was

25 purged with nitrogen for 5 minutes and then copper (I) iodide (0.004g) and bis-
triphenyphosphine palladivm dichloride (0.014 g) were added. The mixture was stirred
under nitrogen for 2 hours. The mixture was concentrated and the residue was purified by
chrométography on silica gel eluting with iso-hexane : ethyl acetate' (19:1 to 7:3) to afford
the sub-titled compound (0.39 g) as a yellow gom.
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1s conpound (1.61g) as a colourless oil. "H NVR (400MHz, CDC13) 8 4.60 (2H, .
n; 4.05 (2H, broad); 3.90-3.70 (4H, m); 3.60-3.41 (7H, n); 2.22-2.d%F él?ﬂ—ﬁﬂﬂﬁ
m; 1.91-1.82 (4H, m; 1.47 (9H, s). 20 (iii)
t ert - But yWS-34417P7 | - adanmant yl met hyl ) am noj car bonyl } - 5- chl opopsEd2h20572-
yl ) prop-2-ynyl [ 3- (t et rahydro- 2H pyran-2-yl oxy) propyl] carbamate A suspension
of N-(1 -adanantyl methyl)-2-brono-5-chkoroi soni cotinam de (Exanple 2(i))
(0.43 g) and tert-butyl '
prop-2-ynyl [ 3-(tetrahydro-2H pyran-2-yl oxy) propyl ] carbamate (Exanple 2(ii))
(0.60 g) in anhydrous acetonitrile (6 m) and triethylamne (6 m) was 2s
purged WItNwRI 40GdER, EDCL) 58.58/4188 spd g9 004g) and
his- tri phenypﬁosphi ne pal | adi uEm i%%ﬁ?&ﬂé}%g%%@w‘/@%gﬁ%@?’ The
m xt ur e 4835(281, broad)] 3.9%:5\0@ (2Hj h); gB8. 41 (HHZ2mvAUI & (2H E); 203 (3K, brv@d); 1.92-
concentrated and the residue was purified by chromatography on silica gel
el uti ng 1iSt(BH; Bpl-BedH07H, ét)h&-lsségmﬁt);el-%& His).o 7:3) to afford the
sub-tit | un 9 g) as a yellow gum 30 1 3 APR 2006 WD 03/041707
38 PCT/ ggz%@@%’?e)%llfg&ig (400MHz, CDC13) S 8.58 (1H, s); 7.67 (1H, s); 6.25
(1H, 5broad); 4.57 (1H, t); 4.33 (2H broad); 3.9-3.77 (2H, m; 3.5-3.41
(4H,"m; 3.18 (2H, d); 2.02 (3H, broad); 1.92- 1.85 (2H, t); 1.80-1.60 (7H,
m; 1. 5?‘4 12drz-Bhtyl 3-—(4%[?%ﬂgm&ﬁntyhﬁth&ﬁﬁhfn‘b‘]@rbﬁﬁ?ﬂ%l&lﬁr&d dihoLt - Butyl
3-(4-{[ (1- adamant yl net hyl ) am no] car bonyl ) - 5-chl or opyri di n-2-
yl ) pr opyD)psepl Bttethabrdoo 2H-pyramn2 Floaydpmopy caplamatar b anate A stirred fos =
suspension, of tert-butyl 3-(4- E - adamant yl net hyl ) am no] car bonyl } - 5- B
chl or opy, StEred-SPspERSien Bé‘?ﬁ-'w :i[' 'h(étafi&ﬁw]@eﬁaﬂéﬂlaﬂ]ﬂﬂlwpﬂ}ﬁ'pr opyl ] car bama
[ l.e. 2{ | n Y, hodi n rbon . 02

R d@ﬁﬁ%@ngmg%g)g%éz%ﬁéﬂéu&ﬁé%f?-py?a%-ﬂ?lo%y)&%pﬁ?caxé&a 20 9) vas

‘10 (Example 2(iii)) (0.35 g) and 5% rhodium on carbon (0.020 g) was stirred under a positive

pressure (2 barr) of hydrogen until no further uptake was observed. The mixture was
filtered and concentrated. The residue was purified by chromatography on silica gel
eluting with dichloromethane : acetone (19:1 to 9:1) to afford the sub-titled compound
(0.24 g) as a colourless gum. '

15 B e
'"HNMR (300MHz, CDCl,) § 8.54 (1H, s); 7.44 (1H, s); 6.42.(1H, broad); 4.54 (1H, 1);
3.83 (1H, t of d); 3.73 (1H, m); 3.50 (1H, m); 3.38 (1H, m);.3.25 (4H, t); 3.19 (2H, d); 2.78
(2H, t); 2.01-1.9 (5H, m); 1.80 (2H, t); 1.78-71.62 (4H, d of d); 1.60 (10H, d); 1.44 (94, s).
MS: APCI(+ve) 604/606 (M+1)

20
™ N-(1-Adamantylmethyl)-S-chloro-2-{3-[(3-hydroxypropyl)amino}propyl}-
isonicotinamide dihydrochloride
tert-Butyl 3-(4-{[(1-adamantylmethyl)amino]carbonyl}-5-chloropyridin-2-yl)propyl{3-
(tetrahydro-2H-pyran-2-yloxy)propyl]carbamate (Example 2(iv)) (0.24g) was dissolved in

25 amixture of methanol (10 ml} and 2M aciueous hydrochloric acid solution (10 ml); the
solution was left to stand for 0.5 hours. The mixture was concentrated and the residue
diluted with 2M agueous sodium hydroxide solution (25 ml). The mixture was extracted
into dichloromethane (3 x 25 ml) and the combined extracts were concentrated. The
residue was dissolved in a solution of hydrogen chloride in 1,4-dioxane (10 ml of a 4M

30 solution) and left to stand for 0.5 hours. The solution was concentrated and the residue



pressure (2 barr) of hydrogen until no further uptake was observed. The

m xture was filtered and concentrated. The residue was purified by 13 APR 2006

chr omat oq&aph on silica gel eluting with dichloronethane : acetone (19:1

to 9:1) tWOAPPHR" t he sub-titled compaund (0.24 g) as a cRIERERAWSTgum 15

"H NVR (300MHz, CDC13) 8 8.54 (1H, s); 7.44 (1H, s); 6.42.(1H broad); 4.54

(1H, t);, 3.83 (1H, t ofd); 3.73 (1H39; 3.50 (1H, m; 3.38 (IH m,;.3.25

(4H, t); 3.19 (2H, d); 2.78 (2H, t); 2.01-1.9 (511, m; 1.80 (2H, t);

1.78-1.62 (4H, d ofd);.1.60 (10H, d); 1.44 (9H, s). Ms: APCl (+ve) 604/ 606

(M+1) 20 (v) :

N- ( 1- Adsaspertdet me £ MydquediscshiommbrirpSide 6@ubipd (A5xmpr extydciedrintwo] pr opyl } -

i soni cot i nam de_di hydrochl oride ten-Butyl 3-(4- {[ (I )

- adamardighlpzoragthangdd xcPany 586 Jheycomhingd Sxiwpls eas ponrepigted o s residue

- (tetrahydro- ran- 2-yl ox r apyl | car bamat le.2(iv 0.,249) was

' dissolV quqp%eg%acﬁrﬁr%%grgp%% 8%%%%% e'i\% RE Wi &’Eﬁﬁ’g&ﬁ?@&’&eo‘%é rochl oric
“acid s ' ki e180h ut4ph; I : t I . The
it ur o o5 2ol nffotia (452180711 TRisHRARd digkridt ' A0 ip BaBEE

hy drsoxi @reghlshiide (2 D,4rdipxant B0 MO W 4B ¥l e taba CbeekntrhfddOthe iéshititomet hane
(3 x 25 mM) and the conbi ned extracts were concentrated. The residue was

di ssol welldiwasaeapitaliisasrah ethylinesjain / ofethanobie afferd the-titled)campodd(0d 150f a 4M
.30 solution) and left to stand for 0.5 hours. The solution was concentrated
“and t he 8 dicalimiesssoliBR 2006 WO 03/ 041707 39 PCT/ SE02/ 02057 suspended in 2M

aqueous sodi um hydroxi de solution (25 m), extracted into dichloronethane

(3 x 25 m) and the conbined extracts were concentrated. The residue was
puri fi e VI (MODNVER DMBOYI S 878! @Ebﬂﬁh}-%l@@l%smstﬂ (dH;?E eRETREgNe :
fwet hanol : 0.88 aqueous anmmoni a (89 : 10: 1). The isolated material was
i smol \Bedb (25,4); 228D (BHfm); 2.08-1.99 (2H, q); 1.95 (3H, s); 1.81-1.74 (2H, t); 1.69-

1.58 {(6H, q); 1.52 (6H, s).
MS: APCI(+ve) 420/422 (M+1)
MP: decomposed at 210°C

15 Preparative Route 2
(vi) tert-Butyl [3-(4-{[(1-adamantylmethyl)amino]carbonyl}-5-chloropyridin-2-
ylpropyl](3-{[tert-butyl(dimethyDsilyl]oxy} propyl)carbamate
A solution of terz-butyl allyl(3-{[tert-butyl(dimethyl)silylJoxy} propyl)carbamate (0.50g) in
9-boroabicyclof{3.3.1]nonane (6.0ml of a 0.5M solution in tetrahydrofuran) was heated at
20 ;;:ﬂux under nitrogen for 4 hours. The solution was cooled to 0°C and potassium
phosphate (2ml of a 3M solution in water) was added. The mixture was stirred for 15
minutes and a solution of N~(1-adamantylmethyl)-2,5-dichloroisonicotinamide (0.50g)
(prepared as described in WO 01/94338) and tetrakis(triphenylphosphine)palladium (0)
(0.045g) in anhydrous N,N-dimethylformamide (3ml) was added. The mixture was heated
25 at 70°C under nitrogen for 4 hours, diluted with saturated brine (25 ml) and extracted into
ethyl acetate (3 x 25 ml). The combined extracts were dried over anhydrous sodium
sulphate, filtered and concentrated. The residue was purified by chromatography on silica

gel eluting with iso-hexane : ethyl acetate (9:1 to 4:1) to afford the sub-titled compound
(0.46g).
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s hydrogen chloride in 1, 4-di oxane (10 ml of a 4M sol ution) and ,
concentrated; the resultant solid was recrystallised fromethyl acet &t3éArR 2005
nmet hanol to afford the titled conmpound (0.115 ¢g) as a colourless solid. 'H
NVR (400Man 03@B©@7d6) 5 8.78 (2H, broad); 8.60 (1H, s); 8. p¢ricEihades? 7 36 -
(11, s); 'a 3.46 (2H, t); 2.95-2.83 (8H, n); 2.08-1.99 (2H, q); 1.95 (3H,
s); 1.81-1.74 (2H, t); 1.69- 1.58 (6H,40q); 1.52 (6H, s). Ms: APCl (+ve)

420/ 422 (Mrl) ©MP: deconposed at 210C'Fs Preparative Route 2 (vi) tert-Butyl
[ 3-(4-{[ (1-adamant yl net hyl ) am no] car bonyl } - 5-chl oropyri di n-2- yl) propyl |

(3-{ [tent-butyl (dinmethyl)silyl] oxy} propyl)carb amate A sol ution of

t en- but a =~ | (di methyl)silyl]oxy}propyl)carbamate (0.509)
in 9- béﬂr’%a%‘:‘p)cd%@%gf éﬁ@&fﬁ%@ne (6.0mM of a 0.5Msolution in
tetrahydrofuran) was heated at 20 reflux under nitrogen for 4 hours. The
solution was cooled to OC and potassi um phosphate (2m of a 3Msolution in
wat er) @dd add@dAdzimaniylmethyd)-Seblabi2-{B{3HodrasyprepyDamindpebpyllsol uti on of
N- (1 -adamantyl net hyl)-2, 5-di chl or oi soni coti nam de (0.50g) (prepared as
descr i bisgnicetipgmide ditydpgchloride ot r aki s(tri phenyl phosphi ne) pal | adi um (0)

0. 045 i n N- di yret f or mam.de {,3 was .added,., The..rmj xture was
geat %dg%}'gfl%”} %?%gﬁzﬁﬂ%ﬁﬁﬁmgﬁwgﬁ} B?F%IPEQ?YR\%W"'Q’QP{HPXU brine

25 n | L, ks QW }éfﬁh g j .extracts
\(Nere dl)’l{ g@g‘(@%ﬁ%})g{}gﬁgﬁrﬁﬁl&u p aigg I l‘tgg@a)(%ﬁ Q&%Eﬁ%’%ﬁ ed. The
resi dueawelatiptl of hyddgdnychidiiderintiogdidriye (10 sl dff ac4M sRitiod) aid ddeictiabed; {
i so-hexane : ethyl acetate (9:1 to 4:1) to afford the sub-titled conpound
(0. 46g) thezesul BninpRidvsaeyystabsauionl 4dicene/nrdianelad tBeeslgiplicted by

filtration to afford the titled compound (0.24g) as a colouriess powder.

10
'H NMR (400MHz, DMSO-d,) 3 8.78 (2H, broad); 8.60 (1H, s); 8.54 (1H, t); 7.36 (1H, s);
3.46 (2H, 1); 2.95-2.83 (8H, m); 2.08-1.99 (2H, q); 1.95 (3H, s); 1.81-1.74 (2H, t); 1.69-
1.58 (6HL, q); 1.52 (61, 5). |
MS: APCI(+ve) 420/422 (M-+1)

15 MP: decomposed at 210°C

Example 3
N-(1-Adamantylmethyl)-2-chloro-5-{3-[(3-hydroxypropyl)amino]propyl}nicotinamide

H
N\/\/OH

ZX

20
(1) = N-(1-Adamantylmethyl)-S-iodo-2-chloronicotinamide

2-Hydroxy-5-iodo-nicotinic acid (2.65 g) was added to thionyl chloride (10 mi) followed
by anhydrous N, N-dimethylformamide (1 drop) and tlie resulting suspension heated to

100°C for 3 hours. The mixture was cooled and.concentrated, azeotroping with toluene.



. PCT/ SE02/ 02057 (vu) 1.3 APR 2006
N- (1- Adamant yl nmet hyl ) - 5- chl or o- 2- { 3-[ ( 3- hydr oxypr opyl ) am no] propyl } *

i soni coti nam de di hydrochloride s tert-Butyl <

[ 3- (4- { W9 9%887ht yI net hyl ) ani no] car bonyl } - 5- chl or opyr i di FEESE1H%8py 1 1 ( 3-
{[tert-butyl (di nethyl)silyl]oxy}propyl)carbamate (Exanple 2(vi)) (0.46g) was
‘dissolved in a solution of hydrogen loride in 1,4-dioxane (10 m of a 4M
solution) and concentrated; the resultant solid was recrystallised from

1, 4- di oxane/ net hanol and the solid collected by filtration to afford the

titled gonmpound (0.24 S col ourl ess er. 10 ' H NVR (400MHz, DMSO- d6)
& 8.78 HGSH’}S%;&%%BSI tnl%,y %ﬁﬁorsmsalﬂpgzww; COP?%tO(Olﬂ,anéﬁ;mlxg%faef( 211,

t); 2.95-2.83 e 2. 081, : H.S)w,1.81-1.74 (2H, t);
D o 1T edebey gl (5 B ity fhiae (23200 Bog Y etnpetiste |
deconpo ddddr Ewephﬁ feaction mj i i

N-(1- Adggaq‘%?)t?l nmet h)? )-2- ch?or 8-%13 %ttlr(%vy?}sysgrngg;%ﬂ lo%gﬁr)g%ﬁs ?1/0 hg(ri(‘)w} } ni coti nam
i de 0 @.5RDaddeotdhydroehloric dofd;|diiedl over anhydrous magnesium sulfate, filtered and

N (1- Adamant yl rret%%/l ) -5-i0do-2-chl oroni cotinam de _ _ )

2- Hysdr osopcsatiaserh - Rhassidne wanpwifigthysdirematography du dilica gehéluting withlethyl de (10
m’) followed.. anhydr oys, N, I jret hyl.for mam de (1 drop) and the resulting
suspen s"?cﬁﬁtfh@g%amflﬁé“ﬁ)@ %) F%?ﬁ}%f%ﬁg?‘}@%ﬁ?icqu&ﬁ § Gvé%h‘gool ed

.xand. concentrated, azeotroping with toluene. 1 3 APR 2006 WO 03/041707 41

" 'HNMR (300MHz, CDCL;) 3 8.65 (1H, d); 8.42 (1H, d); 6.50 (1H, 1); 3.19 (2H, dd); 2.05-

2.02-(3H, m); 1.76-1.73 (3H, m); 1.66-1.63 (3H, m);‘ 1.57-1.55 (6H, m).

% 10 MS: APCI(+ve) 430/432 (M+1)

MP: 163-164°C

(ii) J\:T-(1—-Adamantylmethyl)-2-chloro-5—(3-oxopropyl)m'cotinamide
. A mixture of N-(1-adamantylmethyl}-5-iodo-2-chloronicotinamide (Example 3(1)) (2.15 g),

15 allyl glﬁ__c:p_l'_;ol (0.58 g), palladium (II) acetate (0.015 g), sodium bicarbonate (1.05 g) and

tetra-butyl ammonium chloride (1.39 g) were stirred together in anhydrous N, N-

dimethylformamide (20 ml) for 20 hoﬁrs. The reaction mixfure was poured into water

(100,ml) and extracted into ethyl acetate (3x25 ml). The combined extracts were dried

over anhydrous magnesium sulfate, filtered and concentrated. The residue was purified by
20 - ¢hromatography on silica gel eluting with ethyl acetate:iso-hexane (1:1) to afford the sub-

titled compound (0.65 g).

'H NMR (300MHz, CDCL,) § 9.82 (1H, s); 8.33 (1H, d); 8.01 (1H, d); 6.50 (1H, t); 3.19

(2H, d); 2.98 (2H, dd); 2.86 (2H, dd); 2.05-2.02 (3H, m); 1.76-1.73 (3H, m); 1.66-1.63
s (3H, m); 1.57-1.55 (6H, m).

MS: APCI(+ve) 361, 363 (M+1)

(i) N-(1-Adamantylmethyl)-2-chloro-5-{3-[(3-hydroxypropyljamino]propyl}-

nicotinamide



PCT/ SE02/ 02057 The resi due was dissolved in dry dichloronethane (70 m), ,
cooled to OC and a mi xture of 1-adamantyl nethylanine (1.65 g) and 13 APR 2008
triethylamne (2.81 m) in dry dichloronethane (30 m) added dropw se. The
reacti on wo Rs/a1807as stirred for 1 hour, was washed w th PTH®2Q2050US ’
hydrochl oric acid, dried over anhydrous magnesium sulfate, filtered and s
concentrated. The residue was purifiegd by chromatography on silica gel _
eluting with ethyl acetate:dichloronethane (1:9) to afford the sub-titled
conmpound as a solid. "H NWR (300MHz, CDCl13) 6 8.65 (1H, d); 8.42 (1H, d);
6.50 (IH t); 3.19 (2H, dd); 2.05- 2.02-(3H, in); 1.76-1.73 (3H, nm;

1. 66-1. $3, 6i3kkd .l;dmﬁorileéﬁ-(Laééné:ﬁﬁmdmyn-%hl\@é-sé(@gkg pﬂi%%f’a%ﬁdé ME1) VP
163-164C (i1) N.-(1-Adamantyl methyl)-"2-chl or o-5- ( 3-0x opyl)uicotinam de A
m xt ur e(BxtNplel3@sho(0eiit g) inatdthanpt 3-mbdnd 2eatielaoido(@i lomt)i wesniddel (Exanpl e 3(i))
(2.15 g), _i1s allyl alcohol (0.58 g), palladium (I It) acetate (0.015 g),

sodi um baminadpoepanel (0104352)gnd sheoresulteng solwtian vasstirradifon? bewrpendidhen 1. 39 g) were

stirred together_ in ,anhydro N, N .dimethyl fornpam de (2Q faqr 20 hours.
The r eatogf%H CWPB‘PQY@%!E @o@éﬂ s ﬂfl‘geqr;%dé e rqaghen mﬁ’ft)“(eéﬁﬁglﬁﬁtrrzgct ed into
eth t-6, : ' . : ' nhydr ous
nag%le'siaiﬁoﬁsguﬁ%%é,&ife irq'%ecro e%‘éﬁ%ﬁ%ﬂ?%n@%&g{‘g%ﬁ?ﬁgé@ggﬁﬁﬁgzﬁgg%ggi fiyed by 20
- chr onBapsthasHy acidsSlidibiE ndisthyl Qlsthie T2 M fob). qfﬂé}lﬁe?&ﬂh%ts sdrated hekaee (1:1)
to afford the sub- titled conmpound (0.65 g). 'H NWR (300 , CDC13) S 9.82
(1H, s)organidphidetde-entiractél @ith @Maquepns BydsGchldrit adig sol8tiaB(2 { BHnl)d)The2. 98 (2H ™

dd); 2.86°(2H, dd); 2.05-2.02 (3H. m; 1. 76-1.73 (3H rg;; 1.66-1,63 25
(3H, m)combingd aquetuy eRFacts)werg/bgsi v agygqus aygmonipi iy drgxidg solution,

N ( 1- Adanmant yl. et - 2-chl or,Q- 3k (3- hydr r | 1.nal propyl }
ni cot i n%tﬁa t&é ulqgfﬁﬁk’%f%ﬁ%@ 8\6(36@ %ﬂ%?om%meﬁ)@ﬁga&?%e}ea&ﬂeﬁ%v& ;e
1 anhydrous magnesium sulfate, filtered and concentrated to afford the titled compound !
(0.075 g) as a white solid.

'HNMR (400MHz, CDCl,) & 8.28 (1H, 8); 7.93 (1H, s); 6.79 (1H, t); 3.79 (2H, ©); 3.17
- (2H,d); 2.86 (2H, t); 2.71 (2H, t); 2.65 (ZH, t); 2.66 (2H, t); 2.05-1.96 (SH, m); 1.87-1.80
15 (2H, m); 1.76-1.73 (3H, m); 1.66-1.63 (3H,,m); 1.57-1.55 (6H, m).
MS: APCI(+ve) 420/422 (M+1)
MP: 105-107°C

Example 4
% N-(1-Adamantylmethyl)-2-chloro-5-(3-{{(15)-2-hydroxy-1-

"'--'/\OH

methylethylJamino}propyDnicotinamide
NH,

2T

The titled compound was prepared from N-(1-adamantylmethyl)-2-chloro-5-(3-
oxopropyl)nicotinamide (Example 3(i1) (0.10 g), (5)-2-aminopropanol (0.046 g) and



42 ‘PCT/ SE02/ 02057 To a stirred sol ution

of N- (1- adanant yl met hyl ) - 2- chl or o- 5- ( 3- oxopr opyl ) ni coti nami de  ( Exanpfté APR 2006
3(ii)) (Q, _? in nmethanol (3 m) and acetic acid (0.1 nl) was added

3- ani nopr'¥ BQ’H& 1%0. 042 g) and the resulting solution was SRGHSEM/ORGY 2 hours
and then sodi um cyanoborohydride (0.020 g) was added and the reaction

m xture stirred for 20 s hours. The mixture was concentrated and the residue
partitioned between 2M aqueous hydrochloric acid solution and ethyl acetate
(2x10 m). The layers were separated and the organic phase re-extracted

wi th 2M aqueous hydrochloric acid solution (2.x 10 m). The conbined
aqueous saditmayirobatydihde 0028 ¢) Wi tiisthEnldg mald ersd aoetioricidr(0Hyml) bxitike sol uti on,
extracted |nto et hy| e)tate (2.x 25 m) and_the conbi ned extracts were
dried owsthod®! Ex h%koi?gl Ssudshreduat wes puniied by ekromateseaphy ensilise gl t o

?:{chig §hifnd) t‘@ﬂ?ﬁéﬁm’% W’%‘%P&ﬁ eéh%f‘f(‘tﬁﬁ t)a§e 11530 egpﬁ'@s ‘%%P 17 (2H,

%ﬁdﬁgd%m@?éogﬁ) 2.65 (2H t); 2.66 (2H t); 2.05-1.96 (5H

; 1.76- 1.73 (311, nm; 1.66-1.63 (3H M; 1.57-1.55
(6H, 5n) MS: APCI (+ve) 420/ 422 (IVH) MP: 105-107C Exanple 4 20
N-(1- Adamant yl met hyl ) - 2- chl oro- 5 {7(18) 2- hydroxy-1| - nethyl ethyl]
ani no} p%M(ﬁ @Cﬂéa 3@&\(16 S); 79, (1Hy s)06l 6% Hs 1)t 8.64 (Zﬁfﬂ@kﬂﬁﬁ was

S A I 2D e AR B2 o
' (°H, m); 1.76-1.73 (3H, m); 1.66-1.63 (3H, m); 1.57-1.55 (6H, m); 1.04 (3H, d).
MS: APCI(+ve) 420/422 (M+1) |

Example 5
N-(1-Adamantylmethyl)-2-chloro-5-(3-{[(LR)-2-hydroxy-1-

\[/\OH

methylethyl] amino} propyl)nicotinamide
. NH

15 The titled compound was prepared froi:n N-(1-adamantylmethyl)-2-chloro-5-(3-
oxopropyl)nicotinamide (Example 3(ii)) (0.10 g), (R)-2-aminopropanol (0.046 g) and
sodium cyanoborohydride (0.020 g) in methanol (3 ml) and acetic acid (0.1 ml) by the
method of Example 3(iii). The product was purified by chromatography on silica gel
eluting with 0.7M anhydrous ammonia in methanol:ethyl acetate (1:5) to afford the titled

20 compound as an oil (0.085 g).

'H NMR (300MHz, CDCL) 5 8.28 (1H, 5); 7.99 (1H, 5); 6.64 (LH, t); 3.56 (2H, dd); 3.23
(2H, dd); 3.19 (2H, d); 2.80-2.70 (3H, m); 2.58-2.50 (1H, m); 2.05-1.96 (3H, m); 1.87-1.80
(2H, m); 1.76-1.73 (3H, m); 1.66-1.63 (3H, m); 1.57-1.55 (6H, m); 1.04 (3H, d).



1 3 APR 2006 WD 03/041707 43 PCT/ SE02/ 02057 sodi um cyanobor ohydri de 0.020 g)
in methanol (3 nl) and acetic acid (0.1 nl) by the nethod of Exanpl &3 APR 2006
3(iii). The crude product was purified by chromatography on silica gel

el uti ng WOR304178] anhydr ous ammoni a i n nmet hanol : et hyl acetgtgsgobin?ds7t O
afford the titled conmpound as an oil (0.082 g). 5 "H NWR (300MHz, CDC13) 5
8.28 (1H, s); 7.99 (iH s); 6.64 (1H,44); 3.56 (2H, dd); 3.23 (2H, dd);
3.19 (2H, d); 2.80-2.70 (31-1, m; 2.58-2.50 (1H, m; 2.05-1.96 (3H, m;
1.87-1.80 (2H, m; 1.76-1.73 (3H, m); 1.66-1.63 (3H, m; 1.57-1.55 (6H, m;
1.04 (3H, d). MS: APCl(+ve) 420/422 (M+1l) 10 Exanple 5 '

N- (1- AdprsepaIpsie PMW&Z}M?F 0-5-(3-{((1R)-2- hydroxy-1- nethyl ethyl]

ani Li nol propyl )nicotir e NH-Y-"OH O C is The titled conpound was
prepared from N-(1-adanmantyl nethyl)-2-chl oro-5-(3- oxopropyl)nicotinam de
(Example 3(ii)) (0.10 g), (R -2-am nopropanol (0.046. g) and sodium
cyanobok&tmalei®e (0.020 g) in nethanol (3 m) and acetic acid (0.1 nml) by

i1 ca MRTA Bt RN R 2o Ay s o eaisnputne Rtrosbac oot o

(1:3) to afford the titled 20 conpound as an 0|I (0.085 g). "H NWR (300MHz,
CDCI3) 5 8.28 (1H, s); 7.99 (1H, s); 6.64 (1Hpek); 3.56 (2H, dd); 3.23 (2H,
dd); 3.19 (2H, d); 2.80-2.70 (3H, nm); 2.58-2750%IH n); 2.05-1.96 (3H, m;
1.87-1.80 (2H, m; 1.76-1.73 (3H, m; 1.6641.63 (3H, m; 1.57-1.55 (6H, m
1.04 (3H, d).

- (i) - fert-Butyl 3-(4-{[(1-adamantylmethyl}amino} carbonyl}—S—chloropyndm—Z—
#.: yl)prop-2-ynylcarbamate SRR
* & A suspension of N-(1- adamantylmethyl)-s-chloro-2-10doxsomcobnam1de (Example 2(1))
- 107 (0.43 g) and fert-butyl prop-2-ynylcarbamate (0.31 g) in anhydrous acetonitrile (5 ml) and
-4 triethylamine (5 ml) was purged with nitrogen for 5 minutes and then; copper (I) iodide
(0.004g) and bis-triphenyphosphine palladium dichloride (0.014 g) were added. The
mr-nmture was stirred under nitrogen for 0.75 hours. The mixture was concentrated and the

residue was purified by chromatography on silica gel eluting with acetone :

15 dichloromethane (1:19) to afford the sub-titled compound (0.34 g) as a yellow foam.

'H NMR (400MHz, CDCL,) & 8.58 {1H, s); 7.67 (1H, s); 6.25 (1H, t); 4.82 (1H, broad);
4.18 (2H, d); 3.18 (2H, d); 2.02 (3H, s); 1.76-1.64 (4H, d of d); 1.60-1.57 (10H, d); 1.46
(9H, s).

20 MS: APCI(+ve) 458/460 (M+1)

(i)  N-(1-Adamantylmethyl)-2-(3-aminopropyl)-3-chloroisonicotinamide
hydrochloride



-1 3 APR 2006 WO 03/041707 44 Ms: APCI (+ve) 420/422 (M+1l) PCT/ SE02/ 02057
Exanpl e 6 N-(1- Adarant yl met hyl ) - 2- ( 3- ami nopr opyl ) - 5- chl or oi soni cot i nariABR: 200§
hydrochl oride 5 (i)

‘tert-But MBIYWITY(1- adamant yl met hyl ) ani no] car bonyl } - 5- chl BEB{SEABAOAT 2-
yl ) prop- 2-ynyl carbamat e A suspensi on of
N- (1- adamant .yl net hyl ) - 5- chl or o- 2-i odaissoni coti nam de (Exanple 2(i)) ib
(0.43 g) and tert-butyl prop-2-ynylcarbamate. (0.31 g) in anhydrous,
acetonitrile (5 M) and triethylamne (5 m) was purged with nitrogen for 5
m nutes and. them copper (1) iodide (0.004g) and bis-triphenyphosphine
pal | adiAustimedfispenstha qfGerd-butyd B-(dei{d -atidedtylfbthylamitojcabomyt} -84 i rred under
nitrogen for 0.75 hours, The m xture was concentrated and the residue was

 puri i ehlosgpyriRelpsRRpRRYisAramrtcExgapled(il (G 8) and V6 shosien onj g
di chl th 19) t fford th b-{ d 4
y'eﬁ OS’J VSRR s B B ite 7 e Bford MRBL gy et il £°,8 (1)

’ . edBm 76-1. 64
(4H d (og'i’%w?& ogggl 55&5%@ : dcé é‘?’g%u m% sgdw%’zw% Hé%s?we) 458/ 460
(M+3) (sbluhohln(fhyd&dgetmmaﬁmnhw altoaaﬁé(lamﬂmiwmxsbhman):ﬁid%ﬂwsmcrﬂirl nam de
hydrochloride 1 3 APR 2006 WD 03/041707 45 PCT/ SE02/ 02057 A stirred
suspen$isomouws. The solbiianvaszotgertiater anddherasidusdnitiyatechwith sithyhadetaty 1o, - 5-

afford the titled compound (0.174 g) as a beige powder.

- 'H NMR (300MHz, DMSO-d)) § 8.60 (1, s); 8.54 (LEL £); 8.02 (3H, broad); 7.34 (1H 5); |
88, 294 (28, d); 2.85 (4H, m); 1.97 (SH, m); 1.7-1.58 (6H, q); 1.52 (6H, ).

MS: APCI(+ve) 362/364 (M+1)

MP: 150°C {dec.)

Example 7
15 N-(1-Adamantylmethyl)-5-chloro-2-[3-(ethylamino)propyljisonicotinamide
hydrochloride :
H
N"\/
=~ "N
H |
N x>
O Cl

Preparative Route 1
D tert-Butyl ethyl(prop-2-ynyl)carbamate

a0 The sub-titled compound was prepared from zert-butyl prop-2-ynylcarbamate (0.6g), 60%
sodium hydride (0.186g), ethyl iodide (1.55 ml) and anhydrous N-methyl-2-pyrrolidinone
(4 ml) by the method of Example 2(if). The crude product was purified by chromatography



chl oropyri di n-2-yl ) prop-2-ynyl carbamate (Exanple 6(i)) (0.34 g) and 5% ‘
rhodi umon carbon was stirred under a positive pressure (2 barr) of 13 APR 2006
hydrogen until no further uptake was observed. The m xture was filtered and
concent r ayeda/odive7 r esi due was dissolved in a s solution ofphygEpgsssschl oride
in 1,4-dioxane (10 M of a 4Msolution) and left to stand for 0.5 hours. The
sol ution was concentrated and the resigue triturated with ethyl acetate to
afford the titled conmpound (0.174 @) R a bei ge powder. '"H NMR (300MHz,
DMSO-d6) 5 8.60 (iH, s); 854 (1H, t); 8.02 (3H, broad); 7.34 (1H, s); io
2.94 (2H, d); 2.85 (411,,m; 1.97 (5H, nm; 1.7-1.58 (6H, q); 1.52 (6H, s).

MB: APC o 4 . ) :

N 1- AaRhaEy EsE Ay v plnen et iuchitiol B U054 R o1t colpmieth e
hydrochppride Preparative Route 1 (i) tert-Butyl ethyl (prop-2-ynyl)carbamate.
20 The sub-titled conpound was prepared fromtert-butyl prop-2-ynylcarbamate -
(0.69), 60% sodium hydride (0.186g), ethyl iodide (1.55 m) and anhydrous

N- net hy] - 2- pyrrolidi ngne 4 m) by the nethod of Exanple 2(ii). The crude

br oduc HhaB B ou e TS btk G i 3 (BROOE QB 03/ 4 (970

PCT/ SEOf/ 93%7 )46 on silica gel eluting with iso-hexane: ethyl acetate

(19:%) 13 od (0.34 g) of a colourless oil. 'H NVR (400MHz, CDCl3) 5
4.04 (2H, broad); 3.36 (2H q); 2.18 (1H, t); 1.24 (3H t); s 1.47 (9H, s).
(ii) tent-Butyl 3-(4-{[(1-adamantyl nethyl)ami no}carbonyl}-5-chloropyridin-2-
KL ) Pr op@d- y nigri-Butyl 3} @<{{{1sadaneanthknahphimil fehrbofplpsnchlvespyddapar ed from

(1 adamantyl net hyl ) -5-chl oro-2
yDprop-2-ynyl(ethyl)carbamate

The sub-titled compound was prepared from N-(1 adamantylmethyl)-5-chloro-2-

10 iodoisonicotinamide (Example 2(i)) (0.40g), tert-butyl ethyl(prop-2-ynyl)carbamate

| (Example 7(i)) (0.34g), copper (I) iodide (0.004g) , bis-triphenyphosphine palladium
dichloride (0.014 g), triethylamine (5 ml) and anhydrous acetonitrile (5 ml) by the method
of Example 2(iii). The crude 'pro duct was purified by ch:omatogrz;lphy on siliéa gel eluting
with iso-hexane:ethyl acetate (9:1 to 7:3) to afford the sub-titled compound (0.30 g).

15
'HNMR (400MHz, CDCl,) 6 8.58 (1H, s); 7.67 (1H, s); 6.22 (1H, broad); 4.31 (2H, )
broad); 3.42 (2H; q); 3.18 (2H, d); 2.02 (3H, broad); 1.80-1.60 (6H, d of d); 1.57 (6H, s);
1.48 (9H, s); 1.38.(3K, 1). ' '
MS: APCI(+ve) 486/488 (M+1)

20
(il = N-(1-Adamantylmethyl)-5-chloro-2-[3-(ethylamino)propyl]isonicotinamide
hydrochloride | '
The titled compound was prepared from tert-butyl 3-(4- {[(1-adamantylmethyl)amino]-
carbonyl}-5-chloropyridin-2-yl)prop-2-ynyl(ethyl)carbamate (Example 7(ii)) (0.30g) by

25 the method of Example 6(ii). The crude hydrochloride salt was suspended in 2M aqueous
sodivm hydroxide solution (25 ml), extracted into ethyl acetate (3 x 25 mi) aﬁd the
combined extracts were concentrated. The residue was purified by chromatography on
silica gel eluting with dichloromethane : methanol : 0.88 ‘aqueous ammonia (89 : 10: 1).
The isolated material was dissolved in 2 solution of hydrogen chloride in 1,4-dioxane (10 .

;o ml of 2 4M solution) and concentrated; the resultant solid was triturated with ethyl acetate



10 i odoi soni coti nam de (Exanple 2(i)) (0.40g), tert-butyl

et hyl (prop-2-ynyl)carbamate (Exanple 7(i)) (0.34g), copper (1) iodide

(0.004g) , bis-triphenyphosphi ne palladium dichloride (0.014 g), 13 APR 2008

triethyl am ) and anhydrous acetonitrile (5 m) by the nethod of
SRl

Exanpl e 201 crude product was ‘purified by chromat o§F&SE§E85%Si 1 ca

gel eluting wth iso-hexane:ethyl acetate (9:1 to 7:3) to afford the
sub-titled conpound (0.30 g). is 'H NMR (400MHz, CDC13) S 8.58 (1H, s); 7.67
(1H, s); 6.22 (1H, broad); 4.31 (211, broad); 3.42 (2H q);3.18 (2H, d);
2.02 (3H, broad); 1.80-1.60 (6H, d of d); 1.57 (6H, s); 1.48 (9H, s); 1.18
(3H t). MS: APCI(+ve) A486/488 (Mrl) 20 (iii)

N ( 1- Ad andthegotidchliegtedby: Ritetion.2Fingl purifisatianivees ymoenardtive oevecsstphaseri de

hydrochl gride The .titl.ed conpou re ed fromftert-butyl

34l (*ﬁr’-afg%%f%&' et Sosmoneq [0.885%) b5 ER3loiess poder ’

car bonyl }-5-chi oropyri di n-2-yl) prop-2-ynyl (et hyl ) carbamate (Exanple 7(11))
(0.30g) by 25 the nmethod of Exanple 6(a). The crude hydrochl oride salt was

* suspendéd NMRANOGNTEO BMSOH,)1 513, By driaxiread)s eleat(l HNs) 854 iDL, 1).ex34 aet,g¢ i nto
et hyl acet at eQ(?/g X 25 ) am he(b conbi r?ed ex(trasé)§s wg}e’ ():’onceﬁt r’aged. The

r esi due 31082 30 (8Hf i@ Oy (26h qine@So@th shy . Bib. 5846H, gB 19 (68, Bt il 19 (84 1).

di chl oronet hane : nethanal  :  0.88 aqueous anmmonia (89: 10: 1). The isolated

mat er i aMYAPER(ERIPEFILAME 130l uti on of hydrogen chloride in 1,4-di oxane (10
#30 OW @glé%%gLét(i gcg)) and concentrated; the resultant solid was triturated
Wi th et hyl® = t 9 APR 2006 WO 03/041707 47 PCT/ SE02/ 02057 and the solid

collected by filtration. Final purification was by preparative reverse phase

HPLC to afford the titled conpound (0.025g) as a colourl ess powder. 'H NWR
( 300MHz prépdvaxidaRoude B4 (2H, broad); 8.61 (1H, s); 8.54 (1H, t); 7.36 (1H,

k@%;%) ; 10 (iv) tert-Butyl allyl{ethyD)carbamate.
The sub-titled compound was prepared from ters-buty! allylcarbamate (1.0g), 60% sodium
hydride (0.254g), ethyl iodide {1.55 ml) ‘and anhydrous N-methyl-2-pyrrolidinone (4 ml) by
the method of Example 2(ii). The crude product was purified by chromatography on-silica
gel eluting with iso-hexane:ethyl acetate (19:1) to afford (0.53 g) of a colourless oil.
| , | BRI
'"H NMR (400MHz, CDCL,) 5 5.78 (1H, m); 5.12 (2H, m); 3.80 (2H, 5); 3.22 (2H, d); 1.46
(9H, 5); 1.08 (3H, 1). :

(\}) N-(1-Adamantylmethyl)-5-chloro-2-[3-(ethylamino)propyijisonicotinamide
20 -'_-lllydroch'loride " |
A solution of fert-butyl allylcarbamate (Example 7(iv)) (0.23g) in
9-boroabicyclo{3.3.1lnonane (Sml of a 0.5M solution in tetrahydrofuran) was heated at
reflux under nitrogen for 6 hours. The solution was cooled to room temperature and
potassium phosphate (1ml of a 3M solution in water) was added. The mixture was stirred
25 for 15 minutes and a solution of N-(1-adamantylmethyl)-2-bromo-5-chloroisonicotinamide
(Example 1(ii)) (0.383g) and dichloro[1,1’-bis(diphenylphosphino)ferrocenyljpalladium
(II) (0.045g) in anhydrous N, N-dimethylformamide (8ml) was added. The mixture was
stirred for 6 hours, diluted with saturated brine (25 ml) and extracted into ethyl acetate (3 x
25 ml). The combined extracts were dried over anhydrous sodium sulphate, filtered and

30 concentrated. The residue was purified by chromatography on silica gel eluting with iso-



s 3.0-2.80 (8H, m; 2.04 (2H, qg); 1.95 (3H s); 1.7-1.58 (6H q); 1.52 (6H
s): 1.19 (3H, t). NS APCI (+ve) 390/392 (Mrl) MP: 206-208C (dec.) 13 APR 2005
Preparative Route 2 to (iv) tent-Butyl allyl(ethyl)carbamte. The sub-titled
conpound WwaY3P#Epared fromten-butyl allylcarbamate (1.09)pcPORosRdiuM

hydri de (0.254g), ethyl iodide (1.55 m) and anhydrous ,

N- et hyl - 2-pyrrolidinone (4 m) by t&e met hod of Exanple 2(ii). The crude
product was purified by chromatography on silica gel eluting with

i so- hexane: ethyl acetate (19:1) to afford (0.53 g) of a colourless oil. 15
"H NVR (400MHz, CDC13) 5 5.78 (1H, nm); 5.12 (2H, n); 3.80 (2H, s); 3.22 (2H,
d; 1.4 : : 1) A1 . 30g . )

N- (1 Adg?fam(r]f?;l? ) v §qu ‘(C%T%%%-E*%*{%‘?l%%% aterial (0.808) was qissolved in8. hami de 20
hydr oc hbahuticheofAaysiedgeh ichloridé in &Atdibising 10l yF & aM soTatien) (A5 abieatratedy) )

(0.23g) in 9-boroabicyclo[3.3.]1 ]nonane (5nl of a 0.5M solution in

t et r ahythe s¢suttam)solid 3vap ganedechwith eyl acetairaied thaisplid geltectest bysfiltratiersto The

sol ution copled tor erature and potassium phosphate (im of a
3M sol u?ﬁq\%ﬁ%?% W%g?%%&g%s?ﬁ@WﬁﬁS&o@’%s stirred 25 for 15 minutes
and sol ution of N-(1- adamant yl net hyl ) - 2- br onp- 5- chl or oi soni coti nam de
(Exanple 1(ii)) (0.383g) and ,

di chl or pidmile-goi s(di phenyl phosphi no) ferrocenyl ] palladium (I11) (0.045g) in
anhydrous N, N-di met hyl formam de (8m ) was added. The m xture was stirred
for 6 hiilsAdaiantybuethyDib-cldpue-2+(¢[(BiydeoXdiropyy)amimb]ext racted i nto ethyl ¢ -
acetate E,?’ Xx. 25 m). Thg gonbi ned_extracts were dried over anhydrous sodi um
sul phat ghylthiglisopicotingmide bydrachloridecq. The resi due was purified by |
chromat ography on.silica gel eluting with iso 1 3 APR 2006 WO 03/ 041707 48
PCT/ SE02/ 02057 ' '

OH | LG

2T

10

i) 2-({2-[(tert-Butoxycarbonyl)amino]ethyl}thio)-5-chloroisonicotinic acid
To a solution of 2,5-dichloroisonicotinic acid (1.82g) in anhydrous N,N-
dimethylformamide (10 ml) was added 60% sodium hydride (0.455g) in small portions.

15 After gas evolution had ceased terz-butyl 2-mercaptoetﬁylcarbamate (1.60 ml) was added.
The reaction mixture was then heated at 60°C under nitrogen for 10 hours. Further
amounts of 60% sodium hydride (0.225g) and tert-butyl 2-mercaptoethylcarbamate (1.60
ml) were then added and heating was continued for 2 hours. The reaction mixture was
concentrated and the residue suspended in 2M aqueous hydrochloric acid (25 ml) and

20 extracted into ethyl acetate (3 x 25 ml). The combined extracts were dried over anhydrous

sodium sulphate, filtered and concentrated. The residue was purified by chromatography



:hexane : ethyl acetate (4:1 to 2:1). The isolated material (0.30g) was
dissolved in a solution of hydrogen chloride-in 1, 4-dioxane (10 m b8 ARRAB06
solution)_ and concentrated; the resultant solid was triturated with ethyl
acetate MB%MAYLD1id collected by fiktration to afford tRBE/SER02¢7conpound
(O 245g) as a colourless powder. 5 Exanple 8

N-(1- Adamant yl met hyl ) - 5- chl or 0- 2- ({ 2-44 3- hydroxypropyl ) am no} -

et hyl )thi o)isonicotinam de hydrochloride ,OH K 10 (i)
2-({2-[(tert-Butoxycarbonyl)anino]ethyl}t hi 0)-5-chloroisonicotinic acid To
a solution of 2,5-dichloroisonicotinic acid (1.82g) in anhydrous N, N

di met hybf mﬂlnagcpl@hlt(ng()mm &odnxammhylamts odcatin dejdif6i:4t6.1) €0 #ffdrd the subsmal |
portions. is After evoI n had_ ceased tert-butyl

" 2-mer caféﬂ%@‘?ﬂﬂ%ﬁ%ga&l@ a(C?P PO‘Mﬁ%' added. The reaction nixture was then
heated at 60C under nitrogen for 10 hours. Further anounts of 60% sodi um
hydri de (0.225g) and tert-butyl 2- rrercapt oet hyl carbamate (1.60 m) were

then adge g]}g@  TIMARRA (grgt.ggl qr6 r £46 re was
concentr at g3d the resi du"g susp nde 0%]2%052 33% f!ﬁ H?ogf(u‘ﬁgrgjw%ﬁl d (25
m) and@H)sgxtracted into ethyl acet ate (3 x 25 m). The conbi ned extracts

were dried over anhydrous sodium sul phate, filtered and concentrated. The
resi due was purified by chromatography 1 3 APR 2006 WO 03/041707 49

I T e e G

705 ( hﬁ?ﬁ;@?ﬂﬁ%ﬁé et L3RG 2 NGBy ek <) 7 Vol 5

' : To a solution of 2-({2-[(tert-butoxycarbonyl)amino]ethyl} thio)-5-chloroisonicotinic acid

G 10 (Example 8(i)) (0.332g) in anhyc_lrous-N-methyl-z-pyrrolidinone (5 ml) was added 60%
sodium hydride (0.084g). After 0.5 hours 2—(3—bromopropoxy)tetrahydro-ZH-pyran
(0.244g) was added and the mixture was stirred for 16 hours under nitrogen. The reaction
mixture was diluted with water (50 r4l) and ethyl acetate (50 ml) followed by 2M agqueous
hydrochloric acid solution (50 ml). The mixture was extracted into ethyl acetate (3 x 25

15 ml) and the combined extracts were dried over anhydrous sodium sulphate, filtered and
concentrated. The residue was dissolved in anhydrous N,N-dimethylformamide (S m!) and
1,1’-carbonyldiimidazole (0.162g) was added. After 3 hours the mixture was treated with
1-adamantylmethylamine (0.163g) in one portion and the whole was stirred for 72 hours.
The reaction mixture was diluted with water (50 ml) and extracted into ethyl acetate (3 x

0 25 ml); the combined extracts were dried over anhydrous sodium sulphate, filtered and
concentrated. The residue was purified by chromatography on silica gel eluting with
dichloromethane : ethyl acetate (9:1) to afford the sub-titled compound (0.15g) as a

colourless oil,
25 MS: APCI(+ve) 622/624 (M+1).

(ﬁi) N-(1-Adamantylmethyl)-5-chloro-2-({2-[(3-hydroxypropyDamino]ethyl}-
thio)isonicotinamide hydrochloride
The titled compound was prepared from tert-butyl 2-[(4-{[(1-

10 adamantylmethyl)amino]carbonyl}-5-cliloropyridin-2-yl)thiojethyl[3-(tetrahydro-24-



s (9H, s). (ii) tert-Butyl

2-[(4-{[ (1- adamant yl net hyl ) am no] car bonyl } - 5-chl or opyri di n-2- yl)thi 0]

et hyl [ 3- (t et r ahydr o- 2H pyr an- 2-yl oxy) propyl] carb amate To a sol uti oh’JcfPR 2006
2-({2-[(tert-butoxycarbonyl)anino]ethyl}thio)-5-chloroisonicotinic acid io

(Exanpl e B@9304{®7332g) in anhydrous N-nethyl -2-pyrrol i di neag/SEa/odos7 was
added 60% sodi um hydride (0.084q). After 0.5 hours .

2- (3- bromopr opoxy) t et r ahydr o- 2H pyransg (0. 244g) was added and the mixture
was stirred for 16 hours under nitrogen. The reaction mxture was dil uted
with water (50 rd) and ethyl acetate (50 m) followed by 2M aqueous
hydrochl oric acid solution (50 mM). The m xture was extracted into ethyl
acet at e pf@n- g@y)?mﬁy)]caﬁdmaﬁaewmﬁplerm))@111sgycdysmw&mardmaﬁl (&thdr ous
sodi um suI phate, filtered and concentrated. The residue was dissolved in
anhydr olige Bmddihwélohlsdbnéﬁ: srlhwaietritgrated)withhethyliacetatectarafiford theititledl dampbwnd( 0. 162g)
was added. 4Aéter the m xture was treated with

1- adamaki- @ﬁ? % ?a863g) in one portion and the whole was stirred for
72 hours. The reactlon m xture was diluted with water (50 nl) and extracted--
into ethyl acetate (3 x 20 25 m); the conbined extracts were dried over
anhygdr o B@gﬂ phtse-dhisl c r Hes

purifi edq-? h%%onhglg%graphydgr? gsﬂ ?%-éads%lld) ?%ﬁ% S"\3/}\/|’tzt§3ﬁ4r (%m%l@ QEH? ane :
et hyl aBéU&@Q (43, 1y); B.05 ZHpNLB.0h 21,ul-2.93 (281 d;0nPo(BH] sf; 0. 2OQH, gaintet);
colourless oil. 25 M5 APCl (+ve) 622/624 (M+l). (iii)

N (1- Adéﬁﬁfit@?(ﬁﬁlﬁl}sll)ﬁS(-ﬁé‘hlsbro 2-({2-[(3- hydroxypropyl)am no] ethyl}-

Eglr?) Lﬁ% @(’El?-ﬁv"}?‘{”%{%fﬁgm oride The titled conpound was prepared from

adamant yl net hyl ) am no] carbonyl }-5-cliloropyridin-2-yl)thio]ethyl[3-(tet rahyd
ro-2H.1 3 APR 2006 WO 03/041707 50 PCT/ SE02/ 02057 )
pyr an- 2Exhmpye Propyl ] car bamate (Exanple 8(ii)) (0.15g) by the method of - ‘3‘\%‘?
Exanpl e

w N—(l-‘&damantylmethyl)-s-chloroa -(3-{[(1R)-2-hydroxy-1-

methylethyl]amino}propyl)isonicotinamide, dihydrochloride

H
N

. Yoo

ZL
/

| 15 By the method outlined for Example 1(v) and using (R)-2-amino-1-propanol, the
compound N-(1-adamantylmethyl)-5-chloro-2-(3- {[(1R)-2-hydroxy-1- -

methylethyl]amino } propyl)isonicotinamide was afforded as an oil.

'H NMR (300MHz, CDCl;) ¢ 8.55 (1H, s); 7.45 (1H, s); 6.47 (1H, 1); 3.53 (1H, dd); 3.21-
20 3.16 (3H, m); 2.88 (2H, t); 2.81-2.69 (2H, m); 2.56-2.48 (1H, my); 2.05-1.96 (3H, m}; 1.96-

1.88 (2H, m); 1.76-1.63 (6H, m); 1.57-1.55 (6H, m); 1.03 (3H, d). °

MS: APCl(+ve) 420/422 (M+1)



The crude hydrochloride salt was triturated with ethyl acetate to afford the

titled corrpound (0.084g) as a colourless foam s 'H NVR (300VHz, DVBO3IPR 2806

8 81 (1H, g f‘ ; 8.57 (1H, s); 8.54 (1H, t); 7.44 (1H, s); 3.50-3.42 (4H,
m: 3.19 VOU™M7 3 51 (2H t): 2.93 (211, d): 1.94 (3H, sPCT/SEMHN2TH,

quintet); 1.69-1.57 (6H, q); 1.51 (6H, s). MS: APCl(+ve) 438/440 (M¥l). io0

Exanple 9 N (1- Adamantyl net hyl)-5-chl e1o-2-(3-{ [(1R)-2-hydroxy-1I-

met hyl et hyl ] am no] propyl )i soni coti nam de, di hydrochloride His By the nethod

outlined for Exarrpl e 1(v) and using (R)-2-am no-I|-propanol, the conpound

N (1- adamant yl et 5-chloro-2-(3-{ [(IR)-2-hydroxy-I -

met hyl eThqbf}mp@mld}%wmpbo‘oel(QdﬁD@bwaadmsdhfed\mdzafnydr@ed chivridaiml - ' H NWVR

(300M—Iz CDC13 55 (111, s); 7.45 (1H, s); 6.47 (1H, t); 353(1H dd);

©3.21- 26iozaneg4 %\QH 7 miypad Eﬂ%@on(czwat?t} TT-E”‘S%! pe §as yeoristafysed frogpmethaml( 1H, ) ;

2051 H 76-1.63,(6H, m: 1.57-1.55 (611,
m : %ﬁ 'gﬁﬁetaéﬁn?" ﬁ%’dgﬁﬁ&hf%%‘}‘ (FhEF)E Si’ﬁ@' APR 2006 WD 03/ 041707 51
"~ PCT/ SE02/ 02057 The conpound from above (0.100 g) was di ssol ved in;dry
hydrogen chloride in 1,4- dioxane (4N, 2 m) and was concentrat ed: The

resi duelmmemxma,l IDMSé)ddGD BE2YZE) A1R/8.60 (18 h)zB 5aq¢Hai)e7 89 (ﬂiL)syr d the
titled conmpound (0.095 as a solid. s '"H NW (300MHz, d6) "5 8.62 (2H,
br); 8. fsés(hlﬂch;S 4%(133 1:H3-23 §1H, br33. 5(41012Hsi) 283(26£tx2m4(aﬂ)p)3%7 (1H,

o m Pq e Bt mh 97 Ss R LB G R (51 o)) vE AR (sve)
420/ 422\ fMEPCT(+ve) 420/422 (M+1)
' MP: 205-208°C
w
Example 10
N-(1-Adamantylmethy})-5-chloro-2-(3-{[(15)-2-hydroxy-1-
methylethyl]amino}propyl)isonicoﬁnanﬁde, dihydrochloride

H
N .
\;/\OH
=~ N )
H I
N N
O Cl

15

By the method outlined for Example 1(v) and using (8)-2-amino-1-propanol, the
compound N-(1-adamantylmethyl)-5-chloro-2-(3-{[(1.5)-2-hydroxy-1-

methylethyl]amino}propyl)isonicotinamide was afforded as an oil.

20 'HNMR (300MHz, CDCL,) 5 8.55 (1H, s); 7.45 (1H, s); 6.47 (1H, t); 3.53 (1H, dd); 3.21-
3.16 (3H, m); 2.88 (2H, t); 2.81-2.69 (2H, m); 2.56-2.48 (1H, m); 2.05-1.96 (3H, m); 1.96-
1.88 (2H, m); 1.76-1.63 (6H, m); 1.57-1.55 (6H, m); 1.03 (3H, d).
MS: APCI(+ve) 420/422 (M+1)



MP: 205-208C 10 Exanple 10 N-(1-Adanantyl methyl)-5-chl oro-2-(3-{

[ (1S)-2- hydroxy-1- nethyl et hyl|am no}propyl)isonicotiuani de, di hydr ochhpR 2008
15 By the nmethod outlined for Exanple 1(v) .and using (S)-2-am no- |

- pr opanol wotdas41meonpound PCT/SE02/02057

N-(1- adamant yhnet hyl ) - 5- chl or o- 2- ( 3- {[(1S) 2- hydr oxy-1 -

met hyl et hyl ] ami no} propyl )i soni coti nanide was afforded as an oil. 20 'H NWR
(300MHz, CDCI3) S 8.55 (1H, s); 7.45T1H, s); 6.47 (1H, t); 3.53 (1H, dd);
3.21- 3.16 (3H, m; 2.88 (2H, t); 2. 81 2.69 (2H, m; 2. 56 2.48 (1H, m;

2.05-1.96 (3H m; 1.96- 1.88 (2H, m); 1.76-1.63 (6H m); 1.57-1.55 (6H, m;
1. 03 1707 52
bt seobrShR R R ELANRD 0 ) g ey %%%Y*&%é%ﬂ%@%%@%ﬁ hdry

hydr ogediogieq@Ng @ i add was ebinceariged, e résidhs was decrptallgRa GRiM fdtiedol :The
residue was recrystallised fromnethanol : ethyl acetate to afford the
titled dbyrsstate oGloadthgfitlad cempanrndd0.085' gl aslwRoli®d00MHz, DVSO-d6) 5 8.62 (2H,
br); 8.60 (1H, s); 8.53 (1H, t); 7.35 (1H, s); 3.65 (IH dd); 3.47 (IH,
dd); 3.22 (1H, br); 2.94 (2H, d); 2.85 (2H, t); 2.04 (2H, p); 1.98- 1.96

420/ 40T M o bashin § 522 R By o o 51538 s Fhs (R0 ()

N- (1- AdpgB ety dst hud (1D -dah 012001 28, b8y, bOd-(rdapoves Y hamioaqbr! gpY los-
1.96 (3H, m); 1.76-1.63 (6H, m); 1.57-1.55 (6H, m); 1.18 (3H, d).
MS: APCI(+ve) 420/422 (M+1) |
MP: 205-208°C
Example 11 |
N-(l—Adamantylmethyl)—S—chloro—Z-{3 -[(2-hydroxyethyl)amino]propyl}-

isonicotinamide hydrochloride
OH

“_NH

ZI
/

15 (D) tert-Butyl (2-{[tert-butyl{dimethyl)silyl]oxy}ethyl)prop-2-yn-1-ylcarbamate
The sub-titled compound was prepared from terz-butyl prop-2-yn-1-ylcarbamate (0.8g),
60% sodium hydride (0.227g), (2-bromoethoxy)-tert-butyldimethylsilane (1 ml) and
anhydrous N-methyl-2-pyrrolidinone (4 ml) by the method of Example 2(ii). The crude
product was purified by chromatography on silica gel eluting with iso-hexane:ethyl acetate
C o (25:1) to afford (0.8g). |



I soni coti nam de hydrochlaride OH 15 (i) tent-Butyl
(2-1[tert-butyl (dimethyl)silyl]oxy}ethyl)prop-2-yn-1-ylcarbamate The
sub-titl ed conpound was prepared fromtert-butyl prop-2-yn-I-ylcar ba‘nﬁtA@R 2006
(0.89), 60% sodi um hydride (0.227g),
( 2- br omo¥RE¥$PErt -but yl di met hyl silane (1 m) and anhydRGUSE02/02057
N- et hyl - 2-pyrrolidinone (4 mM) by the nethod of Exanple 2(ii). The crude
product was purified by chromatographsd on silica gel eluting with
| so- hexane: ethyl acetate 20 (25:1) to afford (0.8g). 1 3 APR 2006 WD
03/ 041707 53 PCT/ SE02/ 02057 'H NVR (300MHz, CDC13) S 4.13 (2H, broad); 3.75
(2H, broad t); 3.42 (2H, t); 2.18 (1H, t); 1.47 (9H, s); 0.89 (9H, s); 0.04
(6H s)iﬂNMB(?aQﬁMHB;E?CIQG-’H?r (2H, broad); 3.75 (2H, broad t); 3.42 (’7H t); 2.18 (1H,

3-(4-{[ (1-adamantyl net h amn ar bonyl }-5-chl oropyridin-2- s
“yl) prop ,21@?&&}{255;{?-?%(9{1{&&&%4(%1 hyl )silyl]oxy}ethyl)carbanmate The
sub-titled conpound was prepared from N (1 adamantyl net hyl) - 2-br ono- 5-
chl oroi soni coti nam de (Exanple 2(i)) (0.37g), tert-butyl (2-{[tert-
but yl ( t hyglg) ] 8L 211 (1))
(0. Bagy e, PEBLGY SHBIA YRR niko)carBRATE udcob Bt L L),
di chi orylysaro Oz-Qﬂyll(ZJ-){[teﬁt-lbiue}l(‘dﬂmfhyi)%ﬂﬂqioxy}dﬁhyl)t:arbamhtanhydr ous acetonitrile
(6 mM) by the nethod of Exanple Z(IH}}H The crude roduct was purified by
chr omtﬂwmmﬂ@mommuaé“@épreemﬂuﬁng tlhda@éntbfbﬁ )-8thrpinogeet ate (8:1 to

#4:1) to.afford th t 0 'l "H
'NNR% 300 O%r@’ﬂié? 5 Sjég( I p‘iﬁfﬁ{wg%@%@t&@l@{ frege gsy?lHOWb?g;nd) 4.40 (2H,

D io- 15%‘@3’1@%%;%5%’@@’%3&?8?1%%%% 65@@%@# %t&nbﬁ%) gi@)@&ﬁ.sﬂi@'*c?ﬁepad);

N- ( 1- Ad@ymedide émemmy Jbibtriphesyphodbhire palRdittdiekioeitb . ) bk ) el g @mink (6 .

(\w&sonl coti nam de hydrochl oride
1o ml) and anhydrous acetonitrile (6 ml) by the method of Example 2(iii). The crude product

was purified by chromatography on silica gel eluting with iso-hexane:ethyl acetate (8:1 to
4:1) to afford the sub-titled compound (0.28 g) as a yellow gum.

'H NMR (300MHz, CDCl,) 5 8.58 (1H, s); 7.67 (1H, s); 6.23 (1H, broad); 4.40 (2H, m);
15 3.77 (2H, broad); 3.47 (24, t); 3.18 (2H, d); 2.03 (3H, broad); 1.80-1.55 (12H, m); 1.48"
(9H, s); 0.88 (9H, s); 0.05 (6H, s).

(iii) N-(1-Adamantylmethyl)-5-chloro-2-{3-[(2-hydroxyethyl)amino]propyl}-
isonicotinamide hydrochloride

20 T The titled compound was prepared from tert-butyl 3-(4-{[(1-
adamantylmeﬂlyl)amno]carbonyl}-5-chloropyndm-2-y1)prop—2-ynyl(2-{[tert-
butyl(dimethyl)silyljoxy} ethyl)carbamate (Example 11(ii)) (0.28g) by the method of
Example 6(ii). The crude hydrochioride salt was triturated with ethyl acetate to afford the
titled compound (0.176g) as a beige powder.

'H NMR (300MHz, DMSO-d,) 5 8.75 (2H, broad); 8.60 (1H, s); 8.53 (1, t); 7.35 (1H, s);
3.65 (2H, 1); 3.05-2.90 (6H, m); 2.84 (2H, 1); 2.04 (2H, quintet); 1.95 (3H, s); 1.64 (6H, @);
1.52 (6H, ).
MS: APCI(+ve) 406/408 (M+1).

30 MP:204-205°C (dec.)



20 The titled conpound was prepared fromtert-butyl 3-(4-{[(1-

adamant yl net hyl ) am no] car bonyl } - 5- chl oropyri di n- 2-yl ) prop- 2-ynyl ( 2- {T Z{E%Hﬂﬂﬁ
butyl (di met hyl )silyl]oxy}ethyl)carbamate (Exanple 11(ii)) (0.28g) by the

met hod of woEsamplog 6(ii). The crude hydrochl oride salt waspttikkom@bed wth
ethyl acetate to afford the titled conpound (0.176g) as a beige powder. 25
30 "H NWR (300MHz, DMSO-d6) 5 8.75 (2(|§l4 broad); 8.60 (1H, s); 8.53 (111, t);
7.35 (1H, s); 3.65 (2H, t); 3.05-2.90 (6H, m; 2.84 (211, t); 2.04 (211,
quintet); 1.95 (311, s); 1.64 (6H q); 1.52 (611, s). Ms: APCl (+ve) 406/408
(M+l). MP: 204-205C (dec.) 1 3 APR 2006 WD 03/041707 54 Exanple 12

N- (1- Adamant yl et hyl ) - 5-chl oro-2- {2-[ ( 3-

hydr oxypr opyl ) am no] et hoxy}i soni coti uam de, hydrochloride 5 J9 HO d

PCT/ SEOZExaai{ie 121 ) '

N- (1- Adamant yl met hyl ) - 5- chl or 0- 2- ( 2- hydr oxyet hoxy) i soni coti nam de Sodi um
hydri de N-6ogfamapgyimethybrs-ddero2{23[@t hyl ene gl ycol (3 m) and the resulting

i 0 suspensi on stir,red. u r _an atmsphere.of, ni.trqgen for 30 m nutes. To
Lo S R SRty b et R RRRASAS nSr LRl SE

of N- (1- adamant yl net hyl ) - 2- br onp- 5- chl or oi soni coti nam de (Exanple 1(ii))
(0. 152 g) in anhydrous N-nethyl-2-pyrroli di'_r;one (1 mM). The stirring bar was
O/\/N\/\/OH
~ "N
H |
N ' N N

o Ci

§] N-(1-Adamantylmethyl)-5-chloroe-2-(2-hydroxyethoxy)isonicotinamide
Sodium hydride (60%, 0.08Q g) was added to ethylene glycol (3 ml) and the resul'ting

10 suspension stirred under an atmosphere of nitrogen for 30 minutes. To this mixture was
added a solution of N-(1-adamantylmethyl)-2-bromo-5-chloroisonicotinamide (Examplé
1(i)) (0.192 g) in anhydrous N-methyl-2-pyrrolidinone (1 ml). The stirring bar was
removed and the resulting solution heated in a MARS microwave for 15 minutes (300

'“;Vatts, 150°C). The mixture was cooled and poured into water (50 ml) and extractéd into

15 ethyl acetate (3x10 ml). The combined organic extracts were washed with brine (2x10 ml),
dried over anhydrous magnesium sulfate, filtered and concentrated. The residue was
purified by chromatography on silica gel eluting with ethyl acetate:isohexane (1:1) to
afford the sub-titled compound (0.092 g) as a white solid.

»  'HNMR (300MHz, CDCL) 5 8.16 (1H, s); 7.09 (1H, s); 6.20 (1H, br); 4.45 (2H, dd); 3.96
(2H, ddd); 3.17 (2H, d); 2.54 (1H, t); 2.05-1.96 (3H, m); 1.76-1.73 (3H, m); 1.66-1.63 (3H,
m); 1.57-1.55 (6H, m).
MS: APCI(-+ve) 364/366 (M+1)
MP: 154-155°C



-renoved and the resulting solution heated in a MARS m crowave for 15 m nutes
(300 Watts, 150C). The mixture was cool ed and poured into water (501 frAPR 2646
extracted into is ethyl acetate (3x10 nml). The conbi ned organic extracts
wer e wasYed 0up41M7ri ne (2x10 ml ), dried over anhydrous nagnesgongmayl f ate,
filtered and concentrated. The residue was purified by chromatography on
silica gel eluting with ethyl acetategsi sohexane (1:1) to afford the
sub-titled conmpound (0.092 g) as a white solid. 20 'H NVMR (300MHz, CDCl13) S
8.16 (1H, s); 7.09 (1H, s); 6.20 (1H, br); 4.45 (2H, dd); 3.96 (2H, ddd);
3.17 (2H, d); 2.54 (1H, t); 2.05-1.96 (3H, m; 1.76-1.73 (3H, m); 1.66-1.63
(311, m; 1.57-1.55 (6H, m. MS: APCI (+ve) 364/366 (M+l) MP: 154-155C 1 3
APR 2006 WD 03/041707 55 PCT/ SE02/ 02057 (ii)

N- ( 1- AdidyrantVH radhp antBnethyl)-5-éd-3-( B {(3-

hydr oxypr opyl ) am no] et hoxy}i soni coti nam de, hydrochloride To a stirred
sol ut i drydsexyprepyl OX¥hisomiqofin diydrochioride
- hydr oxyet haxy),i spni cot.i,ham de anpl (41 .10 g) in dry
di chl o?lg’nﬁ a0 °ﬂ1°§ﬂﬂ@é%ﬂdagtf§}5§m%¥§'%é#ﬂ) ‘2'@“ odi nane (0.212 g) and the
resuyl ti | QR S Bharh : rat - ' The

reagt i gﬂ&ﬁgagmggﬂﬁcﬁﬁ%%ﬁ%(xt ur@gg? (1)§§§Er8§? %&Jd&@o%%%%g%%%%gﬁ@t e solution
cont ai Rra3@dseiiDesR M Bitioperibainand (0VH2vE) \and Bk rEkltiag SudplSsith Kirkddet Yidsn
<extracted into ethyl acetate (3x25 nil). The conbi ned extracts were dried
ver antmperaiuse foo3drmynges. ubheighétinmoyasinontask iath amdxtormafsaturatédsbdivfine cr ude

“al dehy as dissol ved in. | . i | d 3-ani - | - ol .
deigz S oaiesh I GoR PRI EAodg s g0 ivas 2D anl)and QR aEEE Vas 2 hour s
t i ent=.t el i 39 . i 159

oy B EIRALA RS . SAid U AR e SEETN I il 00 9

Whes,, PaidghbHng dultat \Fitded MBEIHRnFatdlly AR Al8eRdedva Aidtbivenirand et hyl

acetate : |
methanol (2 ml) and 3-aminopropan-1-ol (0.075 g) added along with acetic acid (0.1 ml).

The mixture was stirred for 2 hours at ambient temperature and then sodium triacetoxy .
borohydride (0.159 g) added and the reaction stirred for 20 hours, concentrated and the
residue was partitioned between 2M aqueous hydrochloric acid solution and ethyl acetate
15 (2x10ml). The layers were separated and the organic phase re-extracted with 2N
* hydrochloric acid (2 x 10 ml). The combined aqueous extracts were basified with SM
aqueous ammonium hydroxide solution, extracted into ethyl acetate (2 x 25 ml) and the
combined extracts were dried over anhydrous magnesium suifate, ﬁltered and concentrated
to afford the compound, N-(1-adamantylmethyl)-5-chloro-2-{2-[(3-
20 .‘Hydroxypropyl)amino]ethoxy}isonicotinamide (0.05 g), as a foam.

"H NMR (400MHz, CDCL,) 5 8.15 (1H, s); 7.01 (1H, s); 6.31 (1H, br); 4.41 (2H, £); 3.80
(2H, d); 3.16 (2H, d); 3.00 (2H, t); 2.94 (3H, t); 2.05-1.96 (3H, m); 1.76-1.73 (5H, m);
1.66-1.63 (3H, m); 1.57-1.55 (6H, m).

25 MS: APCI(+ve) 421/423 (M+1)

The compound from above (0.050 g) was dissolved in dry hydrogen chloride in 1,4~
dioxane (4N, 2 ml) and was concentrated. The residue was triturated with dry ether and
filtered to afford N-(1-adamantylmethyl)-5-chloro~2-{2-[(3-

30 hydroxypropyl)amino]ethoxy}isonicotinamide hydrochloride (0.024 g) as a white solid.



is (2x10 m). The layers were separated and the organi c phase re- extr%ct ed
with 2N hydrochloric acid (2 x 10 m ). The conbi ned aqueous ext ract $ Svdmel006
basified with 5M aqueous amoni um hydroxi de sol ution, extracted into ethyl
acetate (wWo03dp79t!) and the conbined extracts were dri edp@ﬁ§ﬁozﬁﬁ55§ rous
magnesi um sul fate, filtered and concentrated to afford the conmpound,

N- (1- adamant yl nmet hyl ) - 5-chl oro- 2-{2-| éﬁ] 20
hydr oxypr opyl ) am no] et hoxy}i soni coti nam de (0.05 g), as a foam 'H NWR
(400MHz, CDC13) 5 8.15 (11-L s); 7.01 (1H, s); 6.31 (1H, br); 4.41 (2H, t);
3.80 (2H, d); 3.16 (2H, d); 3.00 (2H, t); 2.94 (3H, t); 2.05-1.96 (3H, m;
1.76-1.73 (5H, m; 1.66-1.63 (3H, m; 1.57-1.55 (6H, m. 25 Ms: APCI (+ve)
421/ 423 (Mtl) 30 The conpound from above (0.050 g) was dissolved in dry

hydr oge g iNIRr (30@MHR, DMBO-A)D8188 (114 Nro21) 8 .57 a1, 188 g4 @t sjihe

resi due was tr@l3tur at ed vvith%ﬁ(y et(herﬂ) gm(% fi ?@r%ﬁ%ﬁ%ﬁz’rwﬁﬁ s)

N- (1 - ad&@ér(l 7, sipdl531HESchb0(2H,2); 338-B.63(2Hiyd); @68 OR Y2 Ham) 9425y}

i soni coti nam de hydrochl ori de (70. 024 as a white solid. 1 3 APR 2006 WO
03/ 04170 P448HPOT] SBUEEE X MY (FOmE | OONEE (L 318 18- (SHHmad) ; 6. 57

1H, s);,8.54-(1H D 1H, s); 6.86 (IH s); 4.53 (2H, t); 3.54 (2H,
5); é.éé@.@ﬂ%‘f&?“%’;“%@%@.oz ()2H, m 2 o4 (2?4, d): ey (éH, s): (
1.88-1.82 (2H, m; 1.76-1.73 (3H, m; 1.66-1.63 (3H, m,; 1.57-1.55. (6H, m.
s Ms: APCl (+ve) 421/423 (M+l) Exanple 13

N- ( 1- Admsamipid 1t hyl ) - 5-chl oro- 2- ({ 2-[ (2- hydr oxyet hyl ) am no] ethyl)-

am no)i soni coti nam de di hydrochi oride 10 |
N-(1-Adamantylmethyl)-5-chlore-2-({2-[(2-hydroxyethyl)amino]ethyl}-

amirio)isonicoﬁnamide dihydrochloride

HZN\L IOH -
N
H~Cl
Z>N H—C
H |
N \ -3
o

- @) tert-Butyl 2-[(4-{[(1-adamantylmethyl)amino] carbonyl}-5-chlorepyridin-2-
:;rl)(Z-hydroxyethyl)amino]ethylcarbamate
N-(2-Hydroxyethyl)-ethylenediamine (0.208 g) was added to a mixture of N-(1-

15 adamantylmethyl)-2-bromo-5-chloroisonicotinamide {0.192 g, Example 1(ii)) and
potassium carbonate (0.14 g) in anhydrous N-methyl-2-pyrrolidinone (3 ml). The resulting
solﬁtion heated in a MARS microwave for 10 minutes (300 Watts, 150°C). The mixture
was cooled and poured into water (50 ml) and extracted into ethyl acetate (3x10 ml). The
combined organic extracts were washed with brine (2x10 ml), dried over anhydrous

20  magnesium sulfate, filtered and concentrated. The residue was dissolved into ethy! acetate
30 ml and di-tert-butylcarbonate (0.218 g) added. The resulting mixture was left to siand
at room temperature for 2 hours and was then concentrated under reduced pressure. The

residue was purified by chromato graphy on silica gel eluting with ethy! acetate to afford



(1) tert-Butyl 2-[(4-{[(1l-adamantyl nmet hyl)am no] carbonyl }-5-chl oropyri di n- 2-
yl') (2- hydroxyet hyl ) am no] et hyl car banate N-(2- Hydroxyet hyl) -et hyl enedi_am ne
(0.208 g) was added to a m xture of NN(1 is 13 APR 2006
adamant yl met hyl ) - 2- br onp- 5- chl or oi soni coti nam de (0.192 g, Exanple I (ii))
and pot 3Qi0HHIFAT bonate (0.14 g) in anhydrous N nethyl - 2-pyr/sediodéaTone (3
m). The resulting solution heated in a MARS m crowave for 10 m nutes (300
Watts, 150C). The mixture was cool edgand poured into water (50 m) and
extracted into ethyl acetate (3x10 mf The comnbined organic extracts were
washed with brine (2x10 m), dried over anhydrous 20 magnesi um sul fate,
filtered and concentrated. The residue was dissolved into ethyl acetate 30

M and grbgit ziggm- Y cadRemedteft Rdind) tarB oSl IL5-chl@opRsdihid-pg2m xt ure was

left to stand roomtenperature for 2 hours and was then concentrated

. under r hyliroryethylgasinelethydaebadate (WHIgNI 1 H-Cl | residue was purified by
chromat ography on silica gel eluting with ethyl acetate to afford 1 3 APR
2006 WD 03/041707 57 PCT/ SE02/ 02057 tert-butyl 2-[ (4-

L§é£i§é‘?ﬁ§¥?ﬁ¢%{éﬁ@?@iﬁ%§fﬁa@@ Py EgEL1E o %%KH“%&%M%&M s 5,08
5700 3) BREhR O TR 3 O T PRSI R L I O 16 1 7

gg? 53%’)(%/3??%(63 , io3H 5TAL55X6B] mh; BA7 (B s)m ; 1.37 (9H s). M. APCI (+ve)
N ( 1- ACMISABEEE $07,- 69 M) o- 2- ({ 2- [ (2- hydr oxyet hyl ) ami no] ethyl )~ i o

am no)i soni coti nam de di hydrochl ori de

(i) N-(1-Adamantylmethyl)-5-chloro-2-({2-[(2-hydroxyethyl)amino]ethyi}-
- 10 amino)isonicotinamide diliydrochloride - |
tert-Butyl 2-[(4-{[(1-adamantylmethyl)aminoJcarbony!} -5-chloropyridin-2-yI)(2-
hydroxyethyl)amino]ethylcarbamqte (Example 13(i)) (0.013 g) was dissolved in anhydrous
hydrogen chloride in 1','4-dioxane (4M, 2 ml) and the resulting mixtur: was allowed to
stand at room temperature for 30 minutes. The mixture was concentrated under reduced

‘15 pressure to afford the titled product (0.020 g).

'H NMR (300MHz, DMSO-d;) § 8.39 (1H, t); 8.11 (1H, s); 7.85 (2H, br); 6.69 (15, s);
3.74 (2H, t); 3.07-3.96 (4H, br); 2.92 (2H, d); 1.94 (3H, §); 1.76-1.73 (3H, m); 1.66-1.63
(3H, m); 1.57-1.55 (6H, m).
2 MS: APCI(+ve) 407, 409 (M+1)

Example 14
N-(iQAdainantylmethyl)-S-chloro-z-[3-(isopropylamino)propyl] isonicotinamide
dihydrochloride ' '



tert-Butyl 2-[(4- v
{[ (1- adamant yl net hyl ) am no] car bonyl } - 5-chl or opyri di n-2-yl) ( 2- 13 APR 7006

hydr oxyet hyl ) am no] et hyl car bamat e (Exanple 13(i)) (0.013 g) was dissolved in
anhydr ougyo fehagen chloride in 1,4-dioxane (4M 2 nl) an “éﬁE#ktl ng
m xture was allowed to stand at roomterrperature for 30 mnu

m xture was concentrated under reduced is pressure to afford the titled
product (0.020 g). 'H NVR (300MHz, DMBO-d6) S 8.39 (1H, t); 8.11 (1H s);
7.85 (2H, br); 6.69 (1H, s); 3.74 (211, t); 3.07-3.96 (4H, br); 2.92 (211,
d; 1.94 (3H, s);.1.76-1.73 (3H, m; 1.66-1.63 (3H, n); 1.57-1.55 (6H, n).
20 Ms: APCl (+ve) 407, 409 (Mtl) Exanple 14 H

N- (1- Adamant yl met hyl ) -5-chloro-2-[3-(i s propyl] isonicotinam de
di hydrochloride 1 3 APR 2006 WO 03/ 041707 58 PCT. SE112 /02057 (i)
N-(1- Adamant yhmet hyl ) - 2- ( 3- {[tert but yI(di et hyl ) si | yl ] oxy} propyl)-5- '
odibi cycl o[ 3.3. 1] nonane at 0.5 Min
added to neat. .
5m., 0.69 mmole). The m xture was
heated to 60C for 2 hours under nijtroggn. The reaction was subsequently
cooled to roomtenperature €ol ut Cbn of potassi um phosphate (0.37 g) in
water (1 mL) was added sl r A sol ution

of N- (1- adamant yl net hyl ) - 2, | or oi soni cotinam de (0.20 g, 0.59 nmol;
prepared as described inA 94338) in dinethylformamde (3 nL) was to g%
added fol |l oned by tetraki s(t ri phenyphosphi ne) palladium (0) (7 ng). The
sol uti wasy-(1esd@ehn L3 1RPME i rHom t enper at ure
t hen pgli’)tht ?gned bet \Aetjea#?&%]zg (3g{£et at‘gﬁy%@%ﬂl Qn%?ﬁsél}l}glog‘?%?p??ognt) The
aqueoushphrafsonimtinhmidder extracted with et hyl acet ate (2x20 nL) and the

conbi ned organl ¢cs.were washed_ with brine (20 ni);
A solution of 9-borabicyclo{3.3.1]nonane at 0.5 Mmtetrahydroﬁxran (2 78 ml., 1.39

5 mmol) was added to neat (allyloxy)(tert-butyl)dimethylsilane (0.15mL, 0.69 mmole). The

chl or oi soni coti nam de A sol uti on of
tetrahydrofuran (2.78 nL, 1.39 &

mixture was heated to 60°C for 2 hours under nitrogen. The reaction was subsequently
cooled to room temperature and a solution of potassium phosphate (0.37 g) in water (1 mL)
was added slowly. A solution of N-(1-adamantylmethyl)-2,5-dichloroisonicotinaride (0.20
g, 0.59 mmol; prepared as desctibed in WO 01/94338) in dimethylformamide (3 mL) was
10 added followed by tetrakis(hiﬁlienyphosphine) palladium (0) (7 mg). The solution was
heated to 70°C for 2 hours; allowed to cool to room temperature then partitioned between :
ethyl acetate (20 mL) and brine (10 mL). The aqueous phase was further extracted with o
;Ethyl acetate (2x20 mL) and the combined organics were washed with brine (20 mL); dried
over magnesium sulphate; filtered and evaporated under vacuum to give the crude product

15 (0.70 g) as a yellow oil, which was used, as such, without any further purification.

(i) N-(1-Adamantylmethyl)-5-chlore-2-(3-hydroxypropyl)isonicotinamide

The residue from above was dissolved in tetrahydrofuran (10 mL} and cooled to 0°C. To

this a solution of tetra-n-butyl ammonium fluoride (0.75 mL of a 1M solution) was added
20 and the mixture warmed to room temperature for 2 hours. After this time the solution was

cooled to 0°C and treated with 0.6 mL of tetra-n-butyl ammonium fluoride and stirring

continued for an additional hour at room tempefature. The reaction mixture was

subsequently diluted with diethyl ether (30mL); washed with water (2x10mL); brine

(20mL); dried over magnesium sulphate; filtered and evaporated under vacuum. The



. over magnesi um sul phate; filtered and evaporated under vacuumto give the
crude product is (0.70 g) as a yellow oil, which was used, as such, Y"iStAtPR%ﬂﬁ
any further purification. (ii)

N- ( 1- AdaWsh®¥Ha®hy| ) - 5- chl or o- 2- (3- hydr oxypr opyl ) i soni cocraEbieesThe

resi due from above was dissolved in tetrahydrofuran (10 nL) and cooled to
OC. To this a solution of tetra-n-bypyl amoniumfluoride (0.75 nL of a 1M
sol ution) was added 20 and the m xture warnmed to roomtenperature for 2
hours. After this tinme the solution was cooled to OC and treated with 0.6
mL of tetra-n-butyl ammonium fluoride and stirring continued for an

addi t i egidueleasrputified by rchtcanapegr aphymsmbeeﬁﬂemm conitiridchleEEm¥iBsne: stipbequent | y
diluted with di ethyl ether (30nmL); washed with water (2xl1QrL); brine

( 201L) acdateenietarnel (kdgnd 40 rd@@ﬁdx—éﬂededmmd(aﬂdl sdeppoleat @l under vacuum
The 1 3 APR 2006 WO 03/011707 59 PCT/ SE02/ 02057 resi due was purified by
chromat ography on silica gel eluting with dichloronethane:. ethyl acetate:

met han LA 0 I - 44 S clear oil.

T SR GO SPATT L i 4 S SRR 0530 B BT B 5

(2H, t 1996%2 1.682. 9ﬁ At (5H m; 1.70 (6H q):
B (?H?d) 96% I(LPZ% (%e)og u. fo 70&%}1 @ ?@8%6ﬁ5s)

N (1- A@/Iﬂmm(y]](-ﬁm)ﬁﬁB)Bﬁ@m{-k)ro 2- (3 oxopropyl)lsonl cotinamide To a stirred
,;:\;s;-:-::_sol ution of N-(1-adamantyl nethyl)-5-chloro-2-(3 10

“wrhydr oxypropyl )i soni cotinamide (0.12 g, 0.33mml) (Exanple 14 (ii)) in dry
~di chl or.auet (L0 <Martin I odi nan .0.33muol ) was
added. Mthe %@'ﬁ%%%%ﬁg%oﬁ ?‘?';f'é’ﬁogﬁ §55§H'{ Hﬁg?lé‘?%re for)4 hour s.
The 1 eqsliBRe-dasiutibs 8f Y 1-athdbniditbhyh-seiligh-4- M) and a saturated sodium
Di carbonate sol ution containing”sodi Um thiosulfate (037 g, in 4 nm). The
i xab ur hydwaxyxﬁbpylyminéannaﬂcﬁ)derforlmgi) Inanbdl) €Eargpleildgii))dn ggpar at ed; washed |
with brine (10 mL); dried over anhydrous ma%em um sul fate; fil tered

't et odichiorsmelbaad OFEAD YDess-Mertiniperigfinane ( khgr (b Famol) was added. The

resulting mixture was stirred at room temperature for 4 hours. The reaction was treated

f.x‘“\

with diethyl ether (20mL) and a saturated sodium bicarbonate solution containing sodium P -
thiO.SIﬂfatC (0.37 g, in 4 mL). The mixture was stirred for 10 minutes and the organics

15 separated; washed with brine (10 mL); dried over anhydrous magnesium suifate; filtered;
treated with acetic acid (0.30 mL) and concentrated.

MS: APCI(+ve) 361, 363 (M+1).

20 :'V(w) N-(1-Adamantylmethyl)-5-chloro-2-[3-
(isopropylalﬁino)propyl]isonicotinamide dihydrochloride
The crude aldehyde from above was dissolved in methanol (2 ml.} and treated with
isopropylamine (0.084 mL, 0.99mmol} along with acetic acid (0.10 mL). The mixture was
stirred for 10 minutes at ambient temperature and then sodium triacetoxy borohydride

25 (0.14 g, 0.66mmol) was added. The reaction was stirred for 20 hours, concentrated and the
residue dissolved in ethyl acetate (20 mL). The organics were washed with a saturated
solution of sodium bicarbonate (10mL); brine (10mL); dried over anhydrous magnesium
sulfate; filtered and concentrated to afford an oil (0.118g). The crude compound was

_ dissolved in dichloromethane (5 mL); treated withldry hydrogen chloride in 1,4-dioxane



M5: APCI (+ve) 361, 363 (M+l). 20 (iv) N-(1-Adamantyl nethyl)-5-chl oro-2-[3-

(1 sopropyl am no) propyl ]i soni coti nam de di hydrochl ori de The crude al de@wpe 2006
from above was dissolved in nethanol (2 nlL) and treated with

i sopropyl weia3@+4(®07084 nL, 0.99nmmol) along wWith acetic aci dp&Pspsdihdr The

m xture was stirred for 10 minutes at' anbi ent tenperature and then sodi um
triacet oxy borohydride 25 (0.14 g, 0.86mmpl) was added. The reaction was
stirred for 20 hours, concentrated and the residue dissolved in ethyl
acetate (20 nlL). The organics were mashed with a saturated solution of

sodi um bi carbonate (10OM); brine (I dried over. anhydrous nmagnesi um

sul f at e(ng 0'4 Qn&was eme&g&&ﬁ&& He?r'%gear@n%?ﬁé wésoﬁlt%érg%o Jhe crude

conmpoun ssolved In ane th dry hydrogen
chl ori dﬁcmammhmeqzamno 3froRRN2 888 cd&ﬁa&iﬂd((éb@@é £0, RERE §HAR/ 02057 (4N,

0.4 nmL) and was concentrated after 10 m nutes. The residue was filtered from-
di chl oronet hane (20 nL) to afford the titled conmpound (0.098 g) as a white
solid. ' H NMVR 61-8.51 (3 H m;
2.95-2. M"WW& %&g&ﬁ S5 (3§m x393f¥-’é%ﬁ(f%)m)12%82§6&&iq;1); 1.59

WERIE e e ﬁpcéé@?? Tt ey e

hydrox gombd 29D uepoH poni coti nam de, dihydrochioride OH N~ H O By
t he rre%tﬂod out nje1d for E{xd)kr% e 14(iv) and using (2S)-1-am nopropan-2-ol,

Example 15
N=(1-Adamantylmethyl)-5-chloro-2-(3-{[(25)-2-

10 hydroxypropyl]amino}propyl)isonicotinamide, dihydrochloride
OH

ZTL

By the method outlined for Exami::le 14(iv) and usmg (iS‘)-l-aminopfopanQ-ol,

the compound, N-(1-adamantylmethyl)-S-chloro-2-(3-{[(25)-2-

hydroxypropyl]amino} propyl)isonicotinamide, was afforded as an oil. Purification was by
15 preparative reverse phase HPLC. The isolated material (0.081 g) was dissolved in a

solution of hydrogen chloride in 1,4-dioxane (1 mL of 4 4M solution) and concentrated to

afford the titled compound as a colorless powder (0.091 g).

'H NMR (400MHz, DMSO-dg) & 8.91 (1H, bs); 8.71(1H, bs); 8.60 (1H, s); 8.56 (1H, t);
20 3.99-3.94 (LH, m); 2.952.94 (SH, m); 2.85 (2H, t); 2.76-2.70 (1H, m); 2.10-2.02 (2H, m);

1.95 (3H, s); 1.64 (6H, ¢); 1.52 (6H, 3); 1.10 (3H, d).

MS: APCI(+ve) 420, 422 (M+1).



-the compound, N-(1-adamantyl nmethyl)-5-chloro-2-(3- { [(2S)-2-
hydr oxypr opyl ] ani no} propyl )i soni coti nami de, was afforded as an oil. 13 APR 2006
Purification was by 15 preparative reverse phase HPLC. The isolated nateri al
(0. 081 gyowx04dTossol ved in a solution of hydrogen chl ori ®ETISE0X)5Ti oxane
(1 mL of a 4M solution) and concentrated to afford the titled conpound as a
colorl ess powder (0.091 g). 'H NWR (400MHz, DV5O-d6) S 8.91 (IH, bs);
8.71(IH, bs); 8.60 (1H, s); 8.56 (1H, t); 20 3.99-3.94 (1H, m,; 2.95-2.94
(5H, m; 2.85 (211, t); 2.76-2.70 (IH, m; 2.10-2.02 (2H, m; 1.95 (3H, s);
1.64 (6H, q); 1.52 (6H, s); 1.10 (3H, d). Ms:. APCI(+ve) 420, 422 (Ml1). 1 3
APR 200@xahp¥041707 61 Exanple 16 N (1-Adanantyl methyl)-5-chloro-2-(3-f
[ (2R) -2, 3- di hydroxypropyl ] am no} propyl )i soni coti nam de, di hydrochl ori de CH
N-, - ~OvV-(1-AMdavnantyEaciBEhStAdoror2 (3 BY(2RME,Ivet hod outlined for Exanple 14(iv)
and using (2R)-3-ani nopropane-1, 2-diol, the_ conpound,
N-(1-a oXyRESPK]] amino 0By Risonicgtingmide, difgydyochloride
- di hydr oxypropyl ] am no} propyl )i soni coti nam de, kl af f orded as an oil. The
residue was purified by chromatography ongsiliga g% eluting with
di chl oronet hane: nethanol: amoni a 710" 1) The~¥S0l 'ated materi al was
di ssol ved in dichloronethane, treat¢d with a to solution of hydrogen
chloride in 1, 4-dioxane (1 nL of olution) and concentrated to afford
.~the titled conpound as a colrles er (0.098 g). .41 NWR (400MHz, CD30D)
S 8.65-8.62 (2H, m; 7.44 (| S)Us3- 90-3.87 (1H m; 3.55

3 e e
3
1

s By the method outlined for Example 14(iv) and using (2R)-3-aminopropane-1,2-diol, the
compound, N-(1-adamantylmethyl)-5-chloro-2~(3-{[(2R)-2,3-
dihydroxypropyl]amino}propyl)isonicotinamide, was afforded as an oil. The residue was
purified by chromatography on silica gel eluting with dichloromethane: methanol:
ammonia {10:1:1). The isolated material was diésolved in dichloromethane, treated with a

10 solution of hydrogen chloride in 1,4-dioxane (1 mL of a 4M solution) and concentrated to
afford the titled compound as a colorless powder (0.098 g). |

AH NMR (400MHz, CD,0D) § 8.65-8.62 (2H, m); 7.44 (1H, s); 3.90-3.87 (1H, m); 3.55
(2H, dq); 3.20-2.97 (SH, m); 2.18-2.11 (2H, m); 1.99 (3H, s); 1.73 (6H, q); 1.62 (6H, s).
15 MS: APCI(+ve) 436, 438 (M+1).
MP: 217-219°C.

Example 17
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[(25)-2,3-
w  dihydroxypropyllamino}propyl)isonicotinamide, dihydrochloride



(2H, dq); 3.20-2.97 (8H, in); 2.18-2.11 (2H, m; 1.99 (3H, s); 1.73 (6H, 0q);
1.62 (6H, s). is MsS: APCI(+ve) 436, 438 (IVH). MP: 217-219C. Exanpl € 3LZPR 2006
N-(1- Adamantyl met hyl ) - 5-chl oro-2-(3-{ [(2.9)-2,3 20

di hydr oxywooyi4]®mi no} propyl )i soni coti nam de, di hydr ochl or ipgg/skaBeAPR 2006 -
WO 03/ 041707 62 OH N A OH PCT/ SE02/ 02057 By the nethod outlined for Exanple
14(iv) and using (2S)- 3-ani nopropane-1,2-diol, the conpound,

N- (1- adamant yl met hyl ) - 5-chl oro-2- (3-{[T12S) - 2, 3-

di hydr oxypropyl ] am no} propyl )i soni coti nam de, was afforded as an oil. The
residue was 5 purified by chromatography on sili gel eluting with

di chl or onet hane: nethanol: ammonia (10: 1: T isolated material was

di ssol ved in dichl oronet hane, treated thﬁw of hydrogen chl oride

in 1,4-dioxane (1 nL of a 4M sol uti atedto afford the )
titled conmpound as a col orl ess powdgr (0.057 g). io "H NWR (400MHz, CD30D) 6 °
8.64 (2H, s); 7.45 (1H, s); 3.92-3 1H, m; 3.55 (2H, dq); 3.20-2.97 (8H,
m; 2.18-2.11 (2H, m; 1.99 (3H, 73 (6H, q); 1.62 (6H, s). M

APCI (+ve) 436, 438 (M+l). Exmopl
N (1- Adamant yl met hyl ) - 5- chf’or 07
nmet hyl cycl ohexyl ) am no] pr opyl } i
APR 2006

4\8 i

~ By the metbod outlined for Example 14(iv) and using (25)-3 ammopropane—l 2-d101 the
| compound N-(1 adamantyhnethyi)-S-chloro—Il—(S {[(28)-2,3-
dlhydroxypropyljarmno}propyl)zsomcounannde, was afforded as an oil. The residue was

5 purified by chromatography on silica gel eluting with dichloromethane: methanol:
ammoma (10:1:1). The i1solated material was dissolved in dichloromethane, treated w1th a
solunon of hydrogen chioride i in 1,4-dioxane (1 mL of a 4M solution) and concentrated to
afforc} the titled compound as a colorless powder {0.057 g).

10 'HNMR (400MHz, CD,0D) & 8.64 (2H, s); 7.45 (1H, s); 3.92-3.89 (1H, m) 3 55 (ZH dq)
3. 20-2 97 (8H, m); 2.18-2.11 (2H, m); 1.99 (3H, s5); 1.73 (6H, q); 1.62 (6H, s) _
.MS APCI(+ve) 436, 438 (M+1). ¢ :
Example 18

15 N-(1-Adamantylmethyl)-5-chloro-2-{3-|(4- ” '
methylcyclohexylamino}propyl}isonicotinamide dihydrochloride

L
2N\ OH

|

ZT

0 Cl



WD 03/ 041707 PCT/ SE02/ 02057 63 By the nethod outlined- for Exanple 14(] ve’ ?ﬂnéj
usi ng 4-am nocycl ohexanol, the titled conpound, T3 APR 200
N (1- adamant yl et hyl ) - 5- chl or 0- 2- { 3-[ ( 4-
met hyl cywioaiz@yloy anmi no] propyl }i soni cat i nami de, was af f or dBGTAEOZ0H] | .
Purification was by préparative reverse phase HPLC. The isolated materi al
(0.022 g) was dissolved in s dichlorogethane, treated with a sol ution of
hydrogen chloride in 1,4-dioxane (1 nL of a 4Msolution) and concentrated
to afford the titled conpound as a col orl ess powder (0.025 g). 'H NWR
(300MHz, CD3OD) S 8.63 (1H, s); 7.39 (1H, s); 3.61-3.58 (1H, m; 3.10-3.01
10 (5H, Byjthe 2ietod(oRHined Yor Exabgple 1 6@v)(#mH, using, 4-amitOcydéhexgiol, 1. 64 (6H, s);
1.47-1.30 (8H, m. M, APCl (+ve) 460,462 (Ml). MP: 242-244C. Exanple 19 is

N- ( 1- Adthegitiedicamprynd, Ms(lcadamagtyimethy e chipen-&xy-(¢-

L R A AL B

- l-amn z ~Radql | ) > : :
N (1 aoBr R PRy FARRe R HPLO T Solp6d peiRa (B2 £) was disolved n
et hy| pgRENrImehag, respd Withiaswhitioatdfhediogen citegdafd D1 deskans (BmIHf a
Purification was by preparative reverse phase HPLC. The isol ated nateri al
(0. 015 ¢ schsticoh) esdtensantrated th afford thertittadanompound as @ dolpileds pawsier (029n of
hydrogen chloride in 1,4-dioxane (1 nL of a 1 3 APR 2006 WD 03/ 041707 64
thT/SEOélOZOS? 4AM sol ution) and concentrated to afford the titled conpound
“as a col orl ess powder (0.019

| 'H NMR (300MHz, CD;0D) 3 8.63 (1H, s); 7.39 (1H, s); 3.61-3.58 (1H, m); 3.10-3.01
&R 0 (SH, m); 2.96 (2H, t); 2.19-2.00 (SH, m); 1.70 (6H, q); 1.64 (6H, s); 1.47-1.30 (8H, m).
| MS: APCI(+ve) 460, 462 (M-+1).

- MP: 242-244°C.

- Example 19
15 N-(1-Adamantylmethyl)-5-chloro-2-{3-[(2-hydroxy-2-
mefhylpropyl)amino]propyl}isonicotinamide dihydrochloride

\A
N
OH

ZL

By the method outlined for Example 14(iv) and using 1-amino-2-methylpropan-2-ol, the
titled compound, N-(1-adamantylmethyl)-5-chloro-2- {3-[(2-hydroxy-2-

20 meﬂlylfropyl)amino]propyl}isonicotinamide, was afforded as an oil. Purification was by
preparative reverse phase HPLC. The isolated material (0.015 g) was dissolved in

dichloromethane, treated with a solution of hydrogen chloride in 1,4-dioxane (1 mL of a



9) 'H NWR (300MHz, CD30D) 5 8.65 (1H, s); 7.44 (iH s); 3.16-3.09 (4H .m;
3.01 (4H, t); s 2.21-2.16 (2H, m; 2.00 (3H, s); 1.75 (6H, Qq); 1.64 3 @PR 2008
d; 1.33 (61-L s). Ms: APCl (+ve) 434, 436 (Mr1l). MP: 236-238C. Exanple 20
i 0 N- (1- AdpggRnis0Anet hyl ) - 5- chl or o- 2- (3- { [ (1R) - 1- ( hydr oxympEgkdzosT |
met hyl propyl ] am no} propyl )i soni coti naini de, di hydrochloride H N-Y\CH By the
nmet hod outlined for Exanple 14(iv) ang4usi ng :

(2R) - 2- am no- 3- et hyl butan-1-o0l, the conpound,

N (1- adamantyl net hyl )-5-chloro-2-(3- { [OR)- 1-(hydroxynmethyl)-2 '5

met hyl propyl ] am no} propyl )i soni coti nam de, was afforded as an oil.
Purificagg comReRPRER] &JB?P% ' terial
(0. 065 gy%ﬂﬁ?ééag%l ved in Bﬂ%fg?rg?%ﬁ%t?ﬁiane, ﬁ?glgtkggoi\%ﬂgﬂép}%sdgf t°|1g‘r31l of
hydrogep).chloride in 1,4-dioxane (1 nL of a 4Msolution) and concentrated
to afford the titled conpound as a col orl ess powder (0.071 g). 20 1H NWR
(400MHz, DMSO-d6) S 8.60 (1H, s); 8.54 (1H, bt); 8.36 (1H, bs); 7.36 (1H,

s Nt e e ey 8 o i 0
03/ 054(175‘?1%231%@?9%)99? (ﬁ%{i S@%Xﬁﬁh@ﬁ%t(ﬁ% 9 ?@Aﬁ%f'?%*? 2-(3-{ [2-

(et hy| RS AOCE-Pe) kadri43e)Mw19pY! ) | soni cotinani de di hydrochl ori de

MP: 236-238°C. - :
Example 20 | B
10 N-(1 -Adamantylmethyl)—S—chlo;-o—Z-(3-_{[(1R),1_(hy droxymethyl)-2- . Qgﬁ

methylpropyljamine} propyl)isonicotinamide, dihydrochloride

By the method outlined for Examﬁle 14(iv) and using (2K)-2-amino-3-methylbutan-1-ol,
:_t.he compound, N-(1-adamantylmethyl)-5-chloro-2-(3-{[(1.R)-1-(hydroxymethyl)-2-

15 methylpropyllamino}propyl)isonicotinamide, was afforded as an cil. Purification was by
preparative reverse phase HPLC. The isolated material (0.065 g) was dissolved in
dichloromethaﬁe; treated with a solution of hydrogen chloride in 1,4-dioxane (1 mL of a
4M solution) and concentrated to afford the titled compound as a colorless powder (0.071
8.

20 _ :

'H NMR (400MHz, DMSO-&E)-G 8.60 (1H, s); 8.54 (1H, bt); 8.36 (1H, bs); 7.36 (1H, s);

3.72-3.68 (1H, m}); 3.63-3.57 (2H, m); 3.16-3.04 (2H, bm); 2.4 (2H, d); 2.87 (2H, t); 2.11-

2.02 (4H, m); 1.95 (3H, s); 1.64 (6H, q); 1.52 (6H, s); 0.98 (3H, d); 0.94 (3H, 4).

MS: APCI(+ve) 448, 450 (M+1).



$ H H PCT/ SE02/ 02057 By the nmethod outlined for Exanple 14(iv) and using
tert-butyl 2- am noethyl (nmethyl)carbamate, tert-butyl
2-{[3-(4-{[ (1-adamant yl net hyl ) ami no] car bonyl } - 13 APR 2006
5-chl oropyridin-2-yl)propyl ] am no} et hyl (net hyl ) carbamate was afforded as an
oi | . TheMOB(®17970. 118 g) was di ssol ved in di chl or omet han®@CAFFPWET ed Wit h
dry hydrogen to chloride in 1,4-dioxane (4N, 1 nL) and was concentrated
after 2 hours to give the deprotectesd material. The residue was
recrystallised fromdichl oronethane (3nl) to afford the titled conpound
(0.035 g) as a white solid. "H NWVR (300MHz, CD3OD) 8 8.71 (1H, s); 7.54 (1H,
5); 3.43 (4H, s); 3.22-3.17 (4H, m; is 3.09-3.02 (4H, m; 2.81 (3H, s);
2.24-2.19 (2H, m; 2.01 (3H, s); 1.75 (611, q); 1.64 (6H s). M APCl (+ve) .
419, 421 (Mr1). MP: 216-219C. Exanple 22 20
N (1- Ade¥EmRIg Rdet hyl ) - 5- chl or 0- 2- (3-{[ 3-

wpr 2000 DL BRSO 3 TRT fet og outlined for Example.

14(1 V) (ehyiSndso Eﬁﬁri]aﬂ?ﬁd}ﬁ-@;slﬁ%ﬂm&ﬁ&%ﬁ'dé mﬁiM?émaf#a@”at e, tert-butyl

3-{[3-(4-{[(1- adamantyl ne am no] carb pnyl -5-chl oropyridin-2
PCT/ SE02/ 02057 N
. H
2\
H I
\ N \
) o cl

By the method outlined for Example 14(iv) and using fert-butyl 2-
aminoethyl{methyl)carbamate, zert-butyl 2-{[3-(4-{[(1-adamantylmethyl)amino]carbonyl}-
5-chloropyridin-2-yl)propyl]amino} ethyl(methyl)carbamate was afforded as an oil.
The latter (0.118 g) was dissolved in dichloromethane and treated wifh dry-hydrogen

10 chloride in 1,4-dioxane (4N, 1 mL) and was concentrated after 2 hours to give the
deprotected material. The residue was recrystallised from dichloromethane (3ml) to afford
the titled compound (0.035 g) as a white solid. .

“HNMR (300MHz, CD,0D) § 8.71 (1H, s); 7.54 (1H, s); 3.43 (4H, s); 3.22-3.17 (4H, m);
15 3.09-3.02 (4H, m); 2.81 3H, s); 2.24-2.19 (2H, m); 2.01 (3H, s); 1.75 (6H, q); 1.64 (6H, s).
MS: APCI(+ve) 419, 421 (M+1).
MP: 216-219°C.

Example 22
20 N-(1-Adamantylmethyl)-5-chloro~2-(3-{[3-

(methylamino)propyl]amine}propyl}isonicotinamide bis(trifluoroacetate)



s yl) propyl ] am no}propyl (net hyl ) carbamate was afforded as an oil. The latter
(0.121 g) was dissolved in dichloronethane and treated with dry hydrogg(rjh'PR 2008
chloride in 1,4-dioxane (4N, 1 nL) and was concentrated after 2 hours

give the WepPsbBi1ger ed material. The residue was purified b d.ve
reverse phase BPLC to afford the titleéd conpound (0.028 g%""g'g?@ﬁ{?g'ﬁ”e

solid. 10 '"H NWR (400MHz, CD3OD) 5 8.627 (1H, s); 7.33 (114, s); 3.13-3.06
(8H, m; 2.93 (2H, t); 2.72 (3H, s); 2.16-2.05 (4H, m; 1.98 (3H, s); 1.75 -
(611, q); 1.62 (6H, s). Ms: APCI(+ve) 433, 435 (Mrl). MP: 210-212C. is

Exanple 23 N-(1- Adamantyl nethyl)-5-chloro; 2-[3-({2;[ (2- .
hydr oxyet hyl ) am no] et hyl ) am no) propyl ] i%énicgtina i de di hydrochioride 1 3
APR 2006 WD 03/011707 67 H N - -- _ 5% By the nethod
outlined for Exanple 14(iv) and usijng tert-butyl 2-am noethyl (2-

hydr oxyet hyl ) car bamat e, tert-butx/, :

2-{{3-(4-{[(1-adananty|nethml)a r bonyl } - 5-

chl oropyridin-2-yl)propyl ] agi no 2- hydroxyet hyl ) carbamat e was af f orded
as an oil. 5 The latter (.0 s di ssolved in dichioronethane and
treated with dry hydrogenf chllori in 1,4-dioxane (4N, 1 nL) and was
concentrated after 2 hﬁyf he deprotected material. The residue
was recrystallised fror | oronet hane (3m.) to afford the titled conpound
(0.006 g) as a mhiteJ‘g

By the method outlined for Example 14(iv) and using zert-butyl 3-
aminqpropyl(methyl)carbamate, tert-butyl 3-{[3-(4-{[(1-

adamanty]inethyl)axrﬁno]carbonyl}-B-GhlorOPyﬁdin~2-

5 ylpropyllamino}propyl(methyl)carbamate was afforded as an oil.
The latter (0.121 g) was dissolved in dichloromethane and treated with dry hydrogen
chloride in 1,4-dioxane (4N, 1 mL) and was concentrated after 2 hours to give the
deprotected material, The residue was purified by preparative reverse phase HPLC to
afford the titled compound (0.028 g) as a white solid. e

o %

' NMR (400MHz, CD,0D) 6 8.57 (1H, s); 7.33 (1H, s); 3.13-3.06 (8H, m); 2.93 (2H, t);
2.72 (3H, s); 2.16-2.05 (4H, m); 1.98 (3H, s); 1.75 (6H, q); 1.62 {6H, s). ]
MS: APCI(+ve) 433, 435 QM+1). ¢
MP: 210-212°C.

15
Example 23
N-(1-Adamantylmethyl)-5-chloro-2-[3-({2-[(2-
hydroxyethyD)aminoe]ethyl}amino)propyljisonicotinamide dihydrochloride



to '"H NWR (300MHz, CD30D) S 8.61 (1H, s); 7.39 (1H, s); 3.86 (2H, t);
(4H, t); 327- 3.16 (4H m); 3.10-3.08 (2H, m; 2.99 (2H, t); 2.22-2. Jl?MPM{IUE
m,; 2.01 (3H s); 1.75 (6H, q); 1.64 (6H d). MS: APCI (+ve) 449,451 (M1).
MP: 231- 289@3/0450Exanpl e 24 N-(1- Adarmantyl net hyl) - 5- chl or BCRSE@/020§72-
(di et hyl am no) et hyl ] am no) propyl )i soni coti nam de di hydrochl ori de WO
03/ 041707 68 PCT/ SE02/ 02057 0 C( By tge nethod outlined for Exanple 14(iv)
and using N, N-di et hyl ethane-1,2-diamne, the titled conmpound,
N-(1-adamantyl met hyl ) -5-chloro-2-(3- { [2-
(di et hyl ami no) et hyl ] am no} pr opyl )i soni cogy nam-de, was afforded as an oil.
Purification 5 was by preparative r ersg phase HPLC, g isolated materi al
(0.057 g) was dissolved in dichl tréate th a solution of

. hydrogen chloride in 1, 4-di oxane : of a M solution) and concentrat ed
to afford the titled conpound asza | orl ess powder (0.062 9) 10 '"H NMR
(400MH CD30D) 5 8.62 (1H, 13); H, s); 3.51 (4H, s); 3.35-3.31 (2H, m;
"3.18 (2H, t); 3.08 (2H, s)N._2. , t); 2.21-2.17 (2H, m; 1.99 (3H, s);
1.74 (6H, q); 1.63 (6H, . MS: TAPCI (+ve) 461, 463 (M+l). is Exanple 25
N-(1- Ada mantyl met hyl ) -5-chl ro-Zq(S-{ [ 2- hydroxy-1 -
(hydr oxynet hyl ) et hyl ] soni coti nam de di hydrochl ori de 13 APR
2006

By the method outlined for Example 14(iv) and using fert-butyl 2-aminoethyl(2- -
hydroxyethyl)carbamate tert~buty1 2-{[3-(4-{[( l-adamantylmcthyl)mnmo]carbonyl} -5-

’l‘;'-"'»'g,‘z""\‘
i

.ch]oropyndm- -yD)propyljamino} ethyl(2-hydroxyethyl)carbamate was afforded as an oil.

5 The latter (0.062 g) was dissolved in dichloromethane and treated with dry hydrogen |
chloride in 1,4-dioxane (4N, 1 mL) and was concentrated after 2 hours to give the
deprotected material. The‘residue was recrystallised from dichloromethane (3mL) to afford
the titled compound (0.006 g) as a white solid. ‘ '

10 'H'NMR (300MHz, CD,0D) § 8.61 (1H, s); 7.39 (1H, s); 3 86 (2H, t); 3.47 (4H, t); 3.27-
3.16 (4H, m); 3.10-3.08 (2H, m); 2.99 (2H, t); 2.22-2. 17 (2H m); 2.01 (3H, s); 1.75 (6H,
g); 1.64 (6H, d).
MS: APCI(+ve) 449, 451 (M+1).
‘MP: 231-233°C.
15
Example 24
N-(1-Adamantylmethyl)-5-chloro-2-(3-{]2-
(diethylamino)ethyljamino}propyDiscnicotinamide dihydrochloride



1 3 APR 2006 WD 03/041707 69 HO C H N--i~0OH OH PCT/ SEO2/ 020 7 By the

met hod outlined for Exanple 14(iv) and using 2-am nopropane-|, 3-diol 4 % ke 72008
titled conpound, N-(I|-adamantyl nethyl)-5-chloro-2-(3-{[2-hydroxy-I-

(hydr oxymeo hgbyigehyl j ami no} propyl )i soni coti nam de, was af f@Fgeghasesan oil . -
Purification s was by preparative reverse phase HPLC, The isolated materi al
(0.072 g) was dissolved in dichloro hane, treated with a solution of
hydrogen chloride in 1,4-dioxane (1 of a 4Msolution) and concentrated
to afford the titled conpound as a col orl ess powder (0.080 9) 10 'H NWR
(400MHz, CD30D) 8 8.61 (1H, s); 7.40 (1H, ,5); 3.80 (211, dd); 3.73 (2H, dd);
3.19 (2H t); 3.07 (2H, s); 2.99.(2H . t); g 19-2.11 (2H, m; 1.98 (3H, s);
1.73 (6H, q); 1.61 (6H, s) Ms: AP 438N . MP: 201-203C. is
Exanpl e 26° N-(1- Adamantyl net hyl)-5-chloro-2-{3-[(2-

hydr oxyet hyl ) (et hyl ) am no] pr opyl }4 I{]i coti nam de dj hydrochloride 1 3 APR
2006 WO 03/ 041707 70 H , :

By the method outlined for Example 14(iv) and using V,N-diethylethane-1,2-diamine, the
titted compound, N-(1-adamantylmethyl)-5-chioro-2-(3-{[2-

(diethylamino)éthyl]amino}propyI)isonicoﬁnMde, was afforded as an oil. Purification

6-\";\;:@;;

gy

s was by preparative reverse phase HPLC. The isolated material (0.057 g) was dissolved in
dichloromethane, treated with a selution of hydrogen chloride in 1,4-dioxane (1 mL of a

4M solution) and concentrated to afford the titled compound as a colorless powder (0.062

8-

0 'HNMR (400MHZ CD,0D) § 8.62 (1H, s); 7.43 (1H, s); 3.51 (4H, s); 3.35-3.31 (2H, m);
3.18 (2H, 1); 3.08 (2H, 5); 2.99 (2H, t); 2.21-2.17 (2H, m); 1.99 (3H, s); 1.74 (6H, q); 1.63
@, L
MS: APCI(+ve) 461, 463 (M+1).

15 Example 25
N-(1-Adamantylmethyl)-5-chloro~2-(3-{[2-hydroxy-1-
(hydroxymethyl)ethyl]amino}propyl)isonicotinamide dihydrochloride



Hn ©C "~OH PCT/ SE02/ 02057 By the nmethod outlined for Exanple 14(iv) and
using 2-(nmethylam no)ethanol, the titled conpound, N-(1 13 APR 2006

- adamant y JZ“\/ni SChIor02{3 [ (2-

hydr oxyet § 0ﬁyl ) am no] propyl }i sonj coti nam de, was aff ®*CT&EEI28208N oi |l . 5
Purification was by preparative reverse phase HPLC. The isolated materi al
-(0.061 g) was dissolved in dichloromshane, treated with a sol ution of
hydrogen chloride in 1,4-dioxane (1 nL of a 4Msolution) and concentrated
to afford. the titled conpound as a white powder (0.069 g). 'a 'HNWR
(400MHz, CD3OD) 5 8.64 (2H, bs); 7.46 (1H, ¢); 3.87-3.84 (2H, in); 3.39-3.16

(4H, in); 3.07 (2H, s); 2.99 (2H t); 291 H, ; 2.24-2.16 (2H, m; 1.98

(3H, s); 1.73 (6H, q): 1.61 (6H, s). M APCI{+ve)QH20, 42-1 (M1). M

'206-208C. 15 Exanple 27 N

“(1- Adamant yl net hyl ) - 5- chl or o- 2- { 3- droxy-2,§H

di met hyl propyl ) am no} propyl }idoni cpti n@im de di hydrochloride 1 3 APR 2006 WD
N t hod outlined for Exanple 14(iv) and

the titled conpound,

gf 3- hydr oxy- 2, 2-
oni coti nam de, was afforded as an oil.

di met hyl propyl ) am no] pro

By the method outlined for Example 14(iv) and using 2—ammopropane—1 3—d1ol the titled
compound N-(1-adamantylmethyl)-5 -chloro—Z -(3-{{2-hydroxy-1-

(hydroxymethyl)ethyl]ammo} propyl)isonicotinamide, was afforded as an oil. Purification
5  was by preparative reverse phase HPLC. The isolated material (0.072 g) was dissolved in
dichloromethane, treated with a solution of hydrogen chloride in 1,4-dioxane (1 mL of a

4M solution) and concentrated to afford the titled compound as a colorless powder (0.080 .

| ).

10" 'HNMR(400MHz, CD,0D) § 8.61 (1H, s); 7.40 (1H, s); 3.80 (2H, dd); 3.73 (2H, dd);
3.19 (2H, t) 3.07 (24, s); 2.99 (2H, t); 2.19-2.11 (2H m); 1.98 (3H s); 1.73 (6H, q); 1 61
(6H, s).
MS: APCI(+ve) 436, 438 (M+1).
MP 201-203°C.
15
Example 26
N-(1-Adamantylmethyl)-5-chloro-2-{3-[(2-
hydroxyethyl)(methyl)amino]propyl}isonicotinamide dihydrochloride



s The conpound from above (0.122 g) was dissol ved in dichl oronethane and
treated with dry hydrogen chloride in 1,4-dioxane (4N, 0.4 nl) and ni
concentrated after 10 m nutes. The residue was filtered from d| chI oro 9%@;\#@5
(20n.) towefdsmuthethe titled conmpound (0.091 g) as a solid, '

(300MHz, CD3CD) S 8.66 (1H, s); 7.44 (lH s) 3.49 (2H, s)PC’é/SE%-‘“@%% (4H,

; 3.01-2.96 (4H, m; 2.23-2.12 (2H ; 2,00 (3H, 's); 1.75 (6H, q); 1.64
(6H, d); 1.05 (6H, s). -NS: APC|(+\7@) 448 450 (Mtl). is Exanple 28 -
N (1- Adamantyl net hyl )-5-chloro-2-(3-{ [(2R)-2-
hydr oaypr opyl ] am no) propyl )i soni coti nam de, di hydrochloride 1 3 APR 2006 WO
03/041707 72 OH H N O G PCT/ SE02/ 02057 By} the nethod outlined for Exanple
14(iv) and using (2R)-1-am nopropan-2-ol, l\ghe conmpound, :

N (1- adamant yl net hyl ) - 5-chl oro- 2- ( 3- £ (

hydr oxypr opyl ] anmi no} propyl )i soni cotinam de, was afforded as an oil. s The
conpound from above (0.062 g) was v ol ved i n dichloronethane and treated
with dry hydrogen chloride in 1, -dlq ane (4N, 0.4 nL) and was concentrated
after 10 mnutes. ' The resid |1 ered from dichl oronethane (1On) to '
afford the titled conmpound : . as a solid. to "H NWR (400MHz, CD3OD)
6 8.57 (2H, bs); 7.35 (I Hj s);14.04-3.96 (111 m; 3.10-3.06 (4H m; 2.95
(2H, t): 2.85 (2H t): 1 (2%t my; 1.98 (3H s): 1.73 (6H, q): 1.62
(6H,

By the method outlined for Bxample 14(iv) and using 2- (methylammo)ethanol the titled
compound, N-(1 adamanty]methyl)-S-chloro-Z-{3 -[(2-

hydroxyethyl)(methyl)amino]propyl }isonicotinamide, was afforded as an oil.

s Purification was by preparative reverse phase HPLC. The isolated material (0.061 g) was
dissolved in dichloromethane, treated with a solution of hydrogen chloride in 1,4-dioxane
(1 mL of a 4M solution) and concentrated to afford the titled compound as a white powder
(0.069 g). |

10 'H'NMR (400MHz, CD,0D) § 8.64 (2H, bs); 7.46 (1H, s); 3.87-3.84 (2H, m); 3.39-3.16
(4H, m); 3.07 (2H, s); 2.99 (2H, t); 2.91 (3H, s) 2.24-2.16 (2H, m); 1.98 (3H, s); 1.73 (6H, _
qQ); 1.61 (6H, s). o =
MS: APCI(+ve) 420, 422 (M+1).
MP: 206-208°C.

15
Example 27
N-.-(I-Adamantylmézlij;l);ﬁ-chlor0-2-{3-[(3-hydroxy—2,2-
dimethylpropyl)amjno]propyl}isonicoﬁnamide dihydrochloride



's); -1.21 (3H, d). Ms: APCl (+ve) 420,422 (M+l). MP. 224-226C. is Exanple 29
N (1- Adamant yl net hyl ) -5-chl oro-2- ({ 13- 13 APR 2005
( thyI am nogﬁrog_}/ ] am no} et hyl )i soni coti nam de di hydrochl oride 1 3 APR

2006 WO 8PEX#4AGY7 pPCT/ SE02/ 02057 73 0-Ct A (i) PCT/SE02/02057

N-(l Adamantyl met hyl ) - 5-chl oro- 2- vi nyl i soni coti nam de
N- (1- Adamant yl et hyl ) - 2, 5-di chl or oi somji coti nam de (2.32 g) and
tributyl (vinyl)stannane (2.61 g) were stirred together in dry
NN- di met hyl f ormam de (50nlL) at roomtenperature 5 under nitrogen. The
| atter was treated with a few crystals of 2,6-ditert-butyl-4 nethyl phenol
and di chl oro[ bis(triphenyl phosphi ne)] pal | aEIi um( ) (0.24 g). The reaction
m xture was warned to 80C for 4 hour d B ept®§l cooled to zoom
tenperature. The m xture was pourefl into et hyI acetate (50nL) and washed
with water (2x25nL) then brine (364iL). The organics were dried over
anhydrous magnesium sul fate, filtgrednand concentrated. The residue was

“purified by chromatography di silfica fel eluting with ethyl acetate:
di chl oronet hane (1:20) to 2 ¥ ub-titled compound (2.21 g). 'H NWR
(300MHz, CDC13) 5 8.58 (1 : (1H, s); 6.79 (114, dd); 6.36 (1H, bs);
6.25 (1H, dd); 5.56 (1H ;03.19C[2H, d); 1.98 (314, s); 1.70 (6H, 0q);
1.59 (6H, s). is Ms: APEH ) 331, 333 (M+l). (ii)

N (1- Adamant yl et hyl ) - 5] o) 0- 2-fornyl i soni coti nam de

W (1- Adamant yl met hyl ;-“hi]ﬂ 0- 2-vinylisonicotinam de (Exanple 29(i)) (1.70
g) was dissolved in dichloronethane (50nL), treated with acetic acid (i.nL)
and ¢ O%)?'&Etlﬂf_:thg@ Sutlined for Example 14(iv) and using 3-amino-2,2-dimethylpropan-1-ol,

e the titled compound, N-(1-adamantylmethyl)-5-chloro-2-{3-[(3-hydroxy-2,2-

dimethylpropyl)amino]propyl}isonicotinamide, was afforded as an oil.

s  The compound from above (0 122 g) was dissolved in dichloromethane and treated with
dry hydrogen chloride in 1 4-d1oxane (4N, 0. 4 mL) and was concentrated after 10 minutes.
The residue was filtered from dichloromethane (20mL) to afford the titled compound
(0.091 g) as a solid.

10 'HNMR (300MHz, CD;0D) 5 8.66 (1H, s); 7.44 (1H, s); 3.49 (2H, s); 3.13-3.08 (4H, m);
3.01-2.96 (4H, m); 2.23-2.12 (2H, m); 2.00 (3H, s); 1.75 (6H, q); 1.64 (6H, d); 1.05 (6H,

s).
“MS: APCI(+ve) 448, 450 (M+1).

15 Example 28
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[(2R)-2-
hydroxypropyl]amino}propylisonicotinamide, dihydrochloride



20 under nitrogen. Ozone was bubbl ed through the resulting solution for 2
hours while mintaining the tenperature. Nitrogen was subsequently bqjtggj“pﬁdgﬂgg
through the solution for 10 m nutes and di net hyl sul fide (2nlL) was added.

The sol ut iwaosms7omr med to room tenperature washed with soﬂ&gg%ﬁhﬁﬁgbonate.
(2x10m.) and brine (30nL); the organics were dried over anhy 4 rRgnesi um
sulfate, filtered and concentr at ed. ngz resi due was 13 APR 2006 WD 03/041707
74 PCT/ SE02/ 02057 purified by chromat égraphy on silica gel eluting with :
ethyl acetate : dichloronethane (1:20) to afford the sub-titled conpound
(1.13 g). "H NWR (300MHz, CDC13) 5 10.06 (111, s); 8.81 (iN, s); S.15 (1H,

s): 6.20 (1H, bs); 3.17 s (2H, d); 2.02 (3H,,s);: OH70 (6H q); 1.58 (6H,

s). MS: APCl (+ve) 333, 335 (Mel). (iii) B

N- (1- Adanmant yI net hyl ) - 5- chl or o- 2- ({{3- %}Wi/nﬁ)\pr opyl ]

am no] met hyl )i soni coti nam de di hydrochl oride 10

N- (1- Adamant yl et hyl ) - 5- chl oro- 2-f or i.soni cotinam de (Exanple 29(ii)) (0.2
g) was dissolved in nethanol t en- but yl ‘

3-ani i nopropyl (et hyl ) car barrat{g added along with acetic acid (0.2
mL). The m xture was stirred utes at anbient tenperature and then
sodiumt:iacet oxybor ohydrid .25 ¢g) lwas added and the reaction stirred

for 20 hours, concentrateg the re¥ due partitioned between 2M agueous i s
hydrochl oric acid solutio m.) and ethyl acetate (10 M.). The | ayers

were separated and the J‘W phase re-extracted with 2N hydrochloric acig.
(2 x 10 nL). The conbi né agqueous extracts were basified with 5M aqueous ™%
anmoni um hydr oxi de sol ution, extracted into ethyl acetate (2 x 25 m ;) and

t he conBy Hexnethod avtlimedbordExdmipba] 4(\Orand mbipg (2R 1 -andigepespana2-sl| fate, filtered

and concentratéd, The residue was dissolved in 20 di chl oronet hane and _
t r eat ectbacoRpeRsd. Ayt ermiimety Des-FRoR-4-Gn (R8N (4N, 1 m) and  was &

concentf ot 882l Handn 3 i uiotRahll, HEPLALEA G8uBI T 1@l - The residue va

5 The compound from above (0.062 g) was dissolved in dichloromethane and treated with

(0

dry hydrogen chloride in 1,4-dioxane (4N, 0.4 mL) and was cohcentraied after 10 minutes.
The residue was filtered from dichloromethane (10mL) to afford the titled compound
(0.033, _Tg): as a solid.

10 ‘HNMR (400MHz, cb30D) 5 8.57 (2H, bs); 7.35 (1H, s); 4.04-3.96 (1H, m): 3.10-3.06
(45, m); 2.95 (2H, t); 2.85 (2H, 1); 2.16-2.10 (2H, m); 1.98 (3H, s); 1.73 (6H, q); 1.62 (6H,
9); 1.21 (3H, d). o C
"MS: APCI(+ve) 420, 422 (M+1).
MP: 224-226°C.
15
Example 29
N-(1-Adamantylmethyl)-5-chloro-2-({[3-
(methsrlamino)propyl] amino}methyl)isonicotinamide dihydrochloride



recrystallised fromdichl oromethane (10m.) to afford the titled conpound
(0.110 g). 25 "H NWR (300MHz, CD30D) 5 8.75 (11-, s); 8.67 (1l1L bt); 7.56
(1H, s); 4.48 (21 L s); 3.27 .(2H, t); 3.18-3.09 (4H m); 2.75 (3H, 1s)APR 2006
2.25-2.15 &/I% 2 01 (311, s); 1.76 (6H q); 1.65 (6H s). Ms: APCl (+ve)
405, 407 W F’?*l 285-287C 1 3 APR.2006 WO 03/ 041707 PQ¢BEORINKAS7 75
Exanple 30 N-(1- Adamantyl nmet hyl )-5-chloro-2-[({2-[(2-

hydr oxyet hyl ) am no] et hyl ) am no) met hyh] isonicotinanm de di hydrochloride 0 C
Hs By the nmethod outlined for Exanple 29 (iii) and using ten-butyl

2-am noet hyl (2- hydroxyet hyl ) car bamat e, ten-butyl

2-{[ (4-{[ (1- adamant yl net hyl ) am no] car bol_qyl }-5-
chl oropyridin-2-yl)riethyl]am no} ethyl [(,Wt hyl ) car banat e was
afforded as an oil. The latter was digSsoted 1 direhl or onet hane and treated
--wWth dry hydrogen chloride in 1,4- dijoxane (4N, 1 nL) and was concentrated
after 2 hours to give the deprotected~gterial. 10 The residue was
recrystallised fromdichloro hang ') to afford the titled conpound
" (0.118 g) as a white solid. '@ , CD3CD) 5 8.76 (1H, s); 8.64 (IH,
t); 7.55 (111, s); 4.51 (2H; s)3r3.85% 3.83 (2H, m; 3.57-3.32 (4H, m;
3.23-3.21 (2H, m; 3.08 (2H] d);!1.99,(3H, s); 1.74 (6H, 15 qg); 1.62 (6H,
s). MS: APCI (+ve) 421,423 ).~ MR 1589- 202¢C, Exampl e 31

(D) | i N—(l-Adamantylmethjrl)-s-chloro-z-vinylisonicbtinamide
| N 1-Adamantylméthyl)—Z,S-dichloroisonicotinauﬁde (2.32 g) and uibﬁtyl(vinyl)stannane
(2.61 g) were stirred tbgether in dry N,N-dimethylformamide (50mL) at room temperature
5 under nitrogen. The latter was treated with a few crystals of 2,6-diters-butyl-4-
methylphenol and dichlorofbis(triphenylphosphine)]paliadium(I) (0.24 g). The reaction
mixture was warmed to 80°C for 4 hours and subsequently cooled to ioom temperature.
The mixture was poured into ethyl acetate (50ml) and washed with water (2x25mL) then
brine (30mL). The organics were dried over anhydrous magnesium é’ulfa:te, filtered and
"y concentrated. The residuie was purified by chromatography on silica gel eluting with ethyl
" acetate: dichloromethane (1:20) to afford the sub-titled compound (2.21 g).

H NMR (300MHz, CDCL,) § 8.58 (1H, 5); 7.62 (1H, 5); 6.79 (1H, dd); 6.36 (1H, bs); 6.25
(18, dd); 5.56 (1H, dd); 3.19 (2H, d); 1.98 (3H, s); 1.70 (6H, q); 1.59 (64, 5).
15 MS: APCI(+ve) 331, 333 (M+1).

@) N-(1-Adamantylmethyl)-5-chloro-2-formylisonicotinamide
N-(1-Adamantylmethyl)-5-chloro-2-vinylisonicotinamide (Example 29(i)) (1.70 g) was
dissolved in dichloromethane (50mL), treated with acetic acid (1mL) and cooled to -78°C
20 under nitrogen. Ozone was bubbled through the resulting solution for 2 hours while
maintaining the temperature. Nitrogen was subsequently bubbled through the solution for
10 minutes and dimethylsulfide (2mL) was added. The solution was warmed to room
temperature washed with sodium bicarbonate (2x10mL) and brine (30mL); the organics

were dried over anhydrous magnesium sulfate, filtered and concentrated. The residue was



20 N-(1- Adamantyl met hyl ) -5-chl oro-2-({[2- (nethylam no)ethyl]am no} )

met hyl )i soni coti nam de di hydrochloride H N-/~N-~OH 1 3 APR 2006 WO 1 3 APR 2006
03/041707 76 H N HH N PCT/SE02/02057 0 C1 | j ) By the nethod outlined
for ExanweozPsi6é7 i) and using tert-butyl 2- am noethyl (rrelj;(h‘y mat e,
tert-butyl 2-{[(4-{[(|-adamantyl net hyl') am no] car bonyl } - 5- §|2(ﬁ/3£ot%’i‘

chl oropyri di n-2-yl ) net hyl ] am no} et hyl_ (et hyl ) carbamat e was af forded as an

oil. s The latter was dissolved in di‘€hl oronet hane and treated with dry
hydrogen chloride in 1,4- dioxane (4N, 1 nL) and was concentrated after 3
hours to give the deprotected material. Purification was by preparative

reverse a PLC. . The ,conpound (0. 058 . supse ntly.dissolved in
di chl orpﬂ)]ﬁg‘Fig%gi“th?gF%%qye%fs %eﬁ 8?’%“%9”3?%%@ afff’ﬁa%r:i rﬁ%@@e di oxane (4N,
0.4 nL t 1 i nutes to give the desired conpound
io as ;(IQ |t\éﬁ§)€)‘?|ﬂ‘gﬁ?g. t%g%g@t){iﬁ[%ﬁ% ?AOSM—E, CDgICJ\S) 5 8. 738|(I H s) ;rrp8966
(1H, t); 7.55 (IH, s); 4.54 (2H, s); 3.58- 3.55 (2H, m; 3.50-3.47 (2H, m;

3.08 (2H, d); 2.81 (3H, s); 1.99 (3H, s); 1.74 (6H, q); 1.63 (6H, s). is
VS:  APCH(NMB)(3QOMHZ3 SDEUHE1)0.06 (1H, s); 8.81 (1H, s); 8.15 (1H, s); 6.20 (1H, bs); 3.17

s (2H, d); 2.02 (3H, s); 1.70 (6H, q); 1.58 (64, s).
MS: APCI(+ve) 333, 335 (M+1).

(iii) N-(1-Adamantylmethyl)-5-chloro-2-({[3-
(metl;ylamino)prOpy!] amino}methylisonicotinamide dihydrochloride

1o N<{1-Adamastylmethyl)-5-chloro-2-formylisonicotinamide (Example 20(ii)) (0.2 g) was
| dissolved in methanol (10 mL) and fert-butyl 3-aminopropyl(methyl)carbamate, (0.39 g)

added along with acetic acid (0.2 mL). The mixture was stirred for 15 minutes at ambient
tamperéture and then sodium triacetoxyborohydride (0.25 g) was added and the reaction
stirred for 20 hours, concentrated and the residue partitioned between 2M aque;)us

15 hydrochloric acid solution (10 mL) and ethyl acetate (10 mL). The layers were separated
and the organic phase Vre-ex_tr'acted with 2N hydrochloric acid (2 x 10 mL). The combined
aqueous extracts were basified with 5M aqueous ammonium hydroxide solution, extracted
into ethyl acetate (2 x 25 ml.) and the combined extracts were dried over anhydrous
magnesium sulfate, filtered and concentrated. The residue was dissolved in

20 ggchloromethane and treated with dry hydrogen chloride in 1,4-dioxane (4N, 1 mL) and
was concentrated after 2 hours to give the deprotected material. The residue was

recrystallised from dichloromethane (10mL) to afford the titled compound (0.110 g).

'H NMR (300MHz, CD,0D) & 8.75 (14, s); 8.67 (1H, bi); 7.56 (1H, s); 4.48 (2H, s); 3.27
25 (2H, t); 3.18-3.09 (4H, m); 2.75 (3H, s); 2.25-2.15 (2H, m); 2.01 (3H, s); 1.76 (6H, q); 1.65

(6H, s).

MS: APCI(+ve) 405, 407 (M+1).

MP: 285-287°C



Nl P: 259-262' C. Exanple 32 N (1-Adamantylm e -
t hyl ) - 5-chl or 0- 2- { 3-[ (2- hydr oxyet hyl ) ami nol et hyl }i soni coti nami de 203 APR 2006
di hydrochloride 1 3 APR 2006 WO 03/041707 77 PCT/ SE02102057

N- (1- Adaw@nxo4Te2t hyl ) - 5- chl or o- 2- vi nyl i soni coti nam de (OPBT/sENY/@R057 125 ny)
(Exanple 29(i)rwas dissolved in a mXxture-of methanol (1ni), isopropanol
(1m.) and acetic acid (1mL). The resigting solution was treated with"

2- am noet hanol (I nL) and heated to s 100C for 18h. The sol ution was all owed
to cool to roomtenperature, poured.into saturated sodi um bi carbonate
solution (201L) and extracted with dichloronethane (2x201). The conbi ned
or gani cExxnplecils were dri ed over anhydrous magnesiumsul fate, filtered and
concentrated. The residue was purified by chromatography on silica gel

el ut i ngV-(hiAdnmartylmethylrTrhlorodd (R ammnl a (10:30:0.1). The isol ated |

mat er i ol ve O,l.n.a.sol .0n of dro I e in 1, 4-di oxane
(1 L gﬂﬂﬂﬁﬁl&ﬁ%& ‘ﬂféhgﬂan%?’?mfﬁl @%Fﬂ?ed conpound as a
col orl ess powder (0.027 g). 1H NWR (4 M—Iz Dl\/BOd )Og 8.95 (2H, m; 8.62
(1H, s); 8.55 (1H, t); 7.41 (1H, s); 32 (2H, m; 3.20 (2H,
m; 3.04 (2H, m; 2.95 (2H, d); 1. (3H, n)Hl 71- is 1.57 (6H, m; 1.53
(6H, m. Ms: APCl (+ve) 392, 394 ( MP: 242-244C. Exanple 33 20

N- (1- Adamant yl et hyl ) - 5- chl go- 2-["3- [
hydroxypropyl )am no] et hyl }i gqni coti napi de di hydrochloride 1 3 APR 2006 WO
2103/ 041707

9

s By the method outlined for Example 29 (iif) and using fert-butyl 2-aminoethyl(2-
hydroxyethyl)carbamate, ferz-butyl 2-{ [(4-{[( 1-adamantylmethyl)amino]carbonyl}-5-
chloropyridin-2-yl)rmethyl Jamine }ethyl(2-hydroxyethyl)carbamate was afforded as an oil.
The latter was dissoived in dichloromethane and treated with dry hydrogen chioride in 1,4-
dioxane (4N, 1 mL) and was concentrated after 2 hours to give the deprotected material.

10 The residue was recrystallised from dichloromethane (5mL) to afford_ the titled compound
(0.118 g) as a white solid. |

'H NMR (400MHz, CD;0D) & 8.76 (1H, s); 8.64 (1H, 1); 7.55 (1H, s); 4.51 (2H, s); 3.85-
“3.83 (2H, m); 3.57-3.32 (4H, m); 3.23-3.21 (2H, m); 3.08 (2H, d); 1.99 (3H, s); 1.74 (6H,
15 q); 1.62 (6H, s).
MS: APCI(+ve) 421, 423 (M-+1).
MP: 289-292°C.

Example 31
20 N-(1-Adamantylmethyl)-5-chloro-2-({[2-
(methylamino)ethyl]amine} methyl)isonicotinamide dihydrochloride



78 PCT/ SE02/ 02057 N- (|- Adamant yl net hyl ) -5-chl oro-2-vi nyli soni coti nam de
(0.37mmol ar, 125 ng) (Exanple 29(i)) was dissolved in a m xture of nethanol
(1m), isopropanol (InL) and acetic acid 5 (InmL). The resulting sol utfiPAPRVENSE
treated with 3-am nopropanol (1nL). and heated to 1Q0C for 18h. The

sol ution WH30HMIded to cool to roomtenperature, poured i nica/sepajosiisat ed

sodi um bi carbonate solution (20m.) and extracted wi th dichloronethane

(2x20nL). The conbi ned organic extra were dried over anhydrous nmagnesium
sulfate, filtered and concentrat ed. e residue was purified by

chromat ography on silica gel eluting 10 vvith

nmet hanol : di chl or onet hane: ammoni a (10: 30: The isolated material was

di ssolved in a solution of hydrogen chl |de 4-di oxane (1 nmL of a 4M
solution) and concentrated to afford \hm compound as a col orl ess
powder (0.025 g). -'H NWVR (400MHz, DMS d6) 8 8.182 (2H, m; 8.62 (1H, s);
8.54 (1H, t); 7.43 (1H, s); is 3.50 Nt); 3.30 (2H, m; 3.17 (2H, m;
3.02 (2H, m; 2.95 (2H, d); 1.9 (3H n)1 1.78 (2H, quintet); 1.71-1.57
(6H m,; 1.53 (6H, m. M. APCl+ve)lld06,/408 (Mrl). MP: 240-242C. 20
Exanpl e 34

hyl am no) propyl ] i soni coti nam de

04170779 H 0 A PCT/ SE02/ 02057 A sol ution
amate (0.27g) in 9 boroabicycl o[ 3. 3. 1] nonane
el r ahydr of uran) was heated at refl ex under

hydrochl ori de 13 APR 2006
of tert-butyl allyl (nethyl
(624m. of a O. 5NIsqut|oq‘]
nitrogen for 4

7

By the Iﬁethod outlined for Example 29 (iii) and using terz-butyl 2-

amino-ethyl(methyl)carbama:te, tert-butyl 2-{[(4-{[(1 -adamantyhnethyl)amino]carbonj}l}-5- .

chioropyridin-2-yl)methyllamino} ethyl(methyl)carbamate was afforded as an oil. N
5  The latter was dié,solved in dichloromethane and treated with dry hydrogen chloride in 1,4-

dioxane (4N, I mL) and was concentrated after 3 hours to give the deprotected material.

Purification was by preparative reverse phase HPLC. The compound (0.058 g) was

subsequently dissolved in dichloromethane and treated with dry hydro gén- chloride in 1,4-

dioxane (4N, 0.4 mL) and was concentrated after 10 minutes to give the desired compound
10 as awhite solid (0.062 g). ' |

'H NMR (400MHz, CD,0D) 5 8.73 (1H, s); 8.66 (1H, 1); 7.55 (1H, s); 4.54 (2H, 5); 3.58- B
3.55 (2H, m); 3.50-3.47 (2H, m); 3.08 (2H, d); 2.81 (3H, s); 1.9 (3H, 5); 1.74 (6H, q); L
1,63 (6H, 9).
15 MS: APCI(+ve) 391, 393 (M+1).
MP: 259-262°C.

Example 32
N-(1-Adamantylmethyl)-5-chloro-2-{3-[(2-hydroxyethyl)amino] ethyl}isonicotinamide
20  dihydrochloride



e e i e

hours.

The sol ution was cooled to OC and pot assi um phosphate (1.5m of a 3M

solution 5 in water) was added. The m xture was stirred for 15 n‘inuteq ?Ppk@ﬂﬁ
solution of N-(1- adamantyl et hyl ) - 2- brono- 5-chl oroi soni coti nam de (Exa

(ii)) (0.30y93441807 di chl oro[ 1, 1' - bi s(di phenyl phosphi no) f er rgaesBokhork | adl um
(I'1) (0.045g) in anhydrous N, N- di met hyl f ormam de (4ml) was added. The

m xture was heated at 60C under nitrogen for 3 hours, diluted with saturated
brine (25 mM) and extracted into ethyl acetate (3 x 25 m). 1i0"" The

conbi ned extracts were dried over anhydrous sodi um sul phate, filtered and

concentrated. The residue was purified b
eluting with iso hexane : ethyl acetat
material (0.50g) was- dissolved in a
~.’1,4-dioxane (10 m of a 4M sol ution)

chr omat ctgﬁaphy on silica gel
( The isol ated

ol u11-| on of hydrogen chloride in
concentrated; the resultant L-.id

was recrystallised from1, 4-di t hgtnol and the solid collected by is
filtration to afford the title 'QQnd (0.19g) as a colourless powder. "H

‘NVR (400MHz, DVMSO-d;) 5 8.84

(1H,

—

(611,

10

15

20

sj.

8.60 (1H, s); 8.53 (1H, t); 7.35

2.95-2.82 (6H, ;12.020(2H,1q); 1.95 (31-, s); 1.64 (6H, q); 1.52
7376 Qm1)CI 20 MP: 210- 212C Exanpl e 35

-{ [(2S)-2-hydroxy-3- (nethylam no)propyl]

1707 H80 O-:-'N = HH PCIT/SE02/ 02057

N

N-(1-Adamantyimethyl)-5-chloro-2-vinylisonicotinamide (0.37mmolar, 125 mg) (Example
29(i)y was dissolved in a mixture of methanol (1mL), isopropanol (1mL) and acetic acid
(ImL). The resulting solution was treated with 2-aminoethanol (1mL) and heated to
100°C for 18h. The soluﬁon was allowed to cool to room temperature, poured into
saturated sodium bicarbonate solution (20mL) and extracted with dichloromethane
(2x20mL). The combined organic extracts were dried over anhydrous magnesium sulfate,

filtered and concentrated. The residue was purified by chromatography on silica gel eluting

with methanol:dichloromethane:ammonia (10:30:0.1). The isolated material was dissolved .

in a solution of hydrogen chloride in 1,4-dioxane (1 mL of a 4M solution) and concentrated
to afford the titled compound as a colorless powder (0.027 g).

'H NMR (400MHz, DMSO-d,) § 8.95 (2H, m); 8.62 (1H, s); 8.55 (1H, t); 7.41 (1H, s);

"3.68 (2H, t); 3.32 (2H, m); 3.20 (2H, m); 3.04 (2H, m); 2.95 (2H, d); 1.95 (3H, m); 1.71-

1.57 (6H, m); 1.53 (6H, m).
MS: APCI(+ve) 392, 394 (M+1).
MP: 242-244°C.

Example 33 _
N-(1-Adamantylmethyl)-5-chloro-2-{3-[(3-
hydroxypropyl)amino]ethyl}isonicotinamide dihydrochloride



(i) N (1-Adamantyhnethyl)-5-brono-2- et hoxyi soni cotinanm de n-Butyllithium
(2.51m of a 2.5M solution in hexanes) was added to diisopropyl am ne 1%ﬁp 2%5
(0.88nl) in dry tetrahydrofuran (15m) at -65C. To this solution was adde

sol uti on &fo 83/&t1byono- 2- met hoxypyri dine (0.82nl) in dry tet n

(10m ) dropwi se over 30 ninutes at -65C. A solution of ﬂfﬁ@ﬁﬁ%ﬂk?

1- adamant yl net hyl i socyanate (1g) in dzg tet-ahydrofaran (1 Onl) was then
added in small portions over 30 m nut -65C. The reaction mxture was
allowed to warmto O0C, diluted with saturated'brine (20nl) and extracted

into ethyl acetate (3x20nl). The conbi ned extracts were dried over

anhydr ous sodi um sul phate, 10 filtere €ongeritx d. The residue was
purified by chromatography on silica pgel peluting wth dichloronethane
cacetone (19:1°to 2.5:1) to afford t sub-titled conmpound (l.lg) as a

col ourl ess powder. MsS: APCl (+ ) 3 (M) u (i)

N-(1- Adamant yl met hyl ) - 5- br ono soni coti nam de Sodi um i odi de

(0.48g) was added to a solu thylsilylchloride (0.41m) in
acetonitrile (30m) and the|m xt s stirred for 1 hour.

N- (1- Adanmant yl met hyl ) - 5- - et HIxyi soni cot i nani de (0.94g) (Exanpl e
35(i)) was then added and 20 reaction m xture was heated at 60C under
nitrogen for 3 hours. TEj. gtion mxture was diluted with water (150m)
and the resultant solid&mas.gollected by filtration and dried by neans of

et hanol /t ol uene azeotrope. The solid was triturated with diethyl ether and ;=
collected by filtration to afford the sub-titled conpound (0.70g). 13 APR
2006 1 3 APR 2006 WD 03/041707 81 PCT/ SEQ2/ 02057 (iii)

N-(1- Adh'r(ﬁmgdnnmﬂyi;zie}hﬂ}ﬁmb}m-z-\@mﬂﬁpniwﬁmaxﬁda(Q/.B?lamobxy]zsgngj (Eatinpkeri de A

sus en5| on. of i'dyl. nosyl ate ., caesium carbonate (1.82
ande— (129(1)) was chssolveg 1 & taixtore of methan(o? , 1sopropanol (ImL) and acenc(acnd 9

37
oxyﬁ

5. {ImL). The resulting solution was treated with 3-aminopropanol (1mL) and heated to " w
100°C for 18h. The solution was allowed to cool to room temperature, poured into |
saturated sodium bicarbonate solution (20mL) aﬁdl-oxtracte.d with dichloromethane
(2x20mL). The combined organic extracts were dried over anhydrous maglesiux:o sulfate,
"ﬁltered and concentrated The residue was purified by chromatography on sxhca gel eluting
10 w1th £oothanol chohloromethane ammonia (10:30:0.1). The isolated material was dlssolved
in a solunon of hydrogen chlonde in 1,4-dioxane (1 mL of a 4M soluhon) and concentrated

to aﬁford the titled compound as a colorless powder (0.025 g).

"H NMR (400MHz, DMSO-d,) § 8.82 (2H, :ﬁ); 8.62 (1H, s); 8.54 (1H, t); 7.43 (1H, s);
15 3.50 (2H, t); 3.30 (2H, m); 3.17 (2H, m); 3.02 (ZH, m); 2.95 (2H, d); 1.95 (3H, m); 1.78

(2H, quintet); 1.71-1.57 (6H, m); 1.53 (6H, m).

MS: APCI(+ve) 406, 408 (M+1).

MP: 240-242°C.

20 Example 34
N—(lfAdamantylmethyl)-Sfchlo:ofzf[3-(methylamino)propyl]isonicotinamide
hydrochloride |



-adamant yl met hyl ) - 5- br onp- 2- hydr oxyi soni coti nam de (0.41g) (Exanple 35(ii))
in anhydrous NN-dinethyl formam de (6nml) was heated at 60C under nitr ?ﬂ‘ﬂ%
for 2 hours. 5 The reaction m xture was allowed to cool to roon1tenpera %
dil uted WOH3{I® (50m ) and extracted into ethyl acetatect@r@dhy; The
conmbi ned extracts were dried over anhydrous sodium sul phate, filtered and
concentrated. The residue was purifigd by chromatography on silica gel
eluting with dichloronethane : ethyl acetate (4:1 to 0:1) to affor"' "he
sub-titled conpound (0.12g). 10 Ms: APCl (+ve) 423/421 (M1) (iv)
N-(1- Adamant yLmet hyl ) - 5- br onmo- 2- {[ ( 2S) - 2- hydr ogy- 3- (et hyl am no) propyl ]
oxy]isonicotinamde is A mxture
of N- (I -adamant yl nmet hyl ) - 5- br onp- 2- [ (25) foxi r n- 2> yl met hoxy] i soni coti nam de
(0.12g) (Exanple 35(iii)), 40% aqueous fethylamne (4nm) and 1, 4-di oxane
(4nml) was stirred for 4 hours. The re m xture was concentrated and
the residue was purified by chr gqat ogr aphy on silica gel eluting with ethyl
acetate : ethanol : 0.880 a n (4:1:0.1 to 1.5:1:0.1). The
i solated material was 20 dissdlved]lin afsolution of hydrogen chloride in
1, 4-di oxane (10 U- 11 of a 4M golutmon) @pd concentrated to afford the
titled conmpound (0.039q). NVR ( , DVBO-d6) S 8.80 (1H, broad); 8.60
(1H, broad); 8.49 (IH t); f (1H,s); 6.83 (111, s); 5.87 (1H,d); 4.3-4.1
£3H, m; 2.92 (2H, d); /lq;r broad triplet); 25 1.94 (3H s); 1.64 (6H,
“§); 1.52 (6H s). Ms: AP 454/ 452 (M+1l) Exanpl e 36

[(?Ii’ﬂ( (1)r o?‘s‘t?nﬁftt‘%‘tqrﬁ Bé’l épﬁéﬁ?%%h?%gﬁéd (%;/& %{%@%0&858 di@(%#ﬁm no)-3 30

PCT/ SE&?"A&KP@& 0.5M solution in tetrahydrofuran) was heated at reflux under nitrogen for 4
G

hours. The solution was cooled to 0°C and potassium phosphate (1.5ml of a 3M solution
5  in water) was added. The mixture was stirred for 15 minutes and a solution of N-(1-
adamantylmethyl)-2-bromo-5-chloroisonicotinamide (Example 1(ii)) (0.50g) and
*dichlorof1,1’-bis(diphenylphosphino)ferrocenyljpalladium (IT) (0.045g) in anhydrous N,N-
o dimethylformamide (4ml) was added. The mixture was heated at 60°C under nitrogen for
) 3 hours, diluted with saturated brine (25 ml) and extracted into etlﬁri acetate (3 x 25 ml).
10 ??:;";'fThe combined extracts were dried over anhydrous sodium sulphate, filtered and
* “concentrated. The residue was purified by chromatography on silica gel eluting with iso-
< pexane: ethyl acetate (6:1 to 1.5:1). The isolated material (0.50g) was dissolved ina
solution of hydrogen chioride in 1,4-dioxane (10 ml of a 4M solution) and concentrated;
.;IIC resultant ....id was recrystallised from 1,4-dioxane/methanol and the solid collected by

15 filtration to afford the titled compound (0.19¢) as a colourless powder.

'H NMR (400MHz, DMSO-d,) & 8.84 (2H, broad); 8.60 (1H, s); 8.53 (1H, t);7.35 (14, s);
2.95-2.82 (6H, m); 2.02 (2H, q); 1.95 (3H, s); 1.64 (6H, q); 1.52 (6H, s).
MS: APCI(+ve) 378/376 (M+1)

20 MP:210-212°C

Example 35
N-(l—Adamantylmethyl)-s-b_romo-Z-{[(2.5’)-2-hydroxy~3-

(methylaminoe)propyljoxy}isonicotinamide



82 (i) tert-Butyl 3-[( -{ [(1-adamantyl met hyl )am no] carb

onyl }-3-chl oropyridin-2 yl)am no] propyl car bamat e '
N-(1-Adamant yl met hyl ) - 2, 3- di chl or oi soni coti narni de (0.4g) and. tert - blud fiPR 2006
s am nopropyl car banmat e (0 4g) in DVBSO (4ml) were heated in a seal ed tube at
160C for Wohi3iPFhyl acetate was added and the sol ution wagTi@shegdsyi th
NaHCO3 sol ution, water, KHSO4 solution and water. The solution was dried
and the sol vent was evaporat ed. The gpesulting oil was subjected to flash
chromat ogr aphy, using ethyl acetate/hexane as eluant, to give the title
compound as a colourless oil (0.41g). 10 M5 (ES+) 477, 479 (i)

N-(1- Adamant yl met hyl ) - 2- [ (3-ai ni nopr opyl ) am ng] - 3- chl or oi soni coti nam de

di hydrochloride is tert-Butyl )\/\ -

3-1(4-{[ (] -adamant yl met hyl ) am no] carbo yl }-3- chHor opyri di n- 2-

.yl') ami no] propyl car bamat e (0.41g) (Exaap| &F86(i)) in nmethanol (15m) was
treated with a solution of HC in oxane (4nll) and the m xture was
stirred at roomtenperature fo 18 he sol uti on was evapor at ed.

q &s” evaporated to give the title

Met hanol was added and the sefut
' S5 (BS+) 377, 379 (iii)

| s(@-{[trt but yl (di met hyl ) si l'yl ]

-3 chl or oi soni coti nam de 25 To
N (1- adamant yl net hyl ) - 2- ‘w nopr opyl ) am no] - 3- chl or oi soni coti nam de
(0.32g) (Example 36(ii)damd/3-{[tert-butyl (dinethyl)silyl]oxy}propanal
(0.16g) in 1 3 APR 2006 WO 03/041707 83

) N-(1-Adamantylmethyl)-5-bromo-2-methoxyisonicotinamide

N- (1- Adamant yl met hyl ) - 2-((
oxy} propyl ) am no] pr opyl }

n-Butyllithium (2.51mi of a 2.5M solution in hexanes) was added to diisopropylamine

(0.88ml) in dry tetrahydrofuran (15ml) at —65°C. To this solution was added asolution of
s 5-bromo-2-methoxypyridine (0.82m) in dry tetrahydofuran (10ml) dropwise over 30

minutes at ~65°C. A solution of 1-adamantylmethylisocyanate (1g) in dry tetrahydrofuran

(10ml) was then added in smail portions over 30 minutes at ~65°C. The reaction mixture
was allowed to warm to 0°C dilu%ed with saturatéd brine (20ml) and extracted mnto ethyl
acetate (3x20ml). The combmed extracts were dried over anhydrous sodium sulphate, |
1o filtered and concentrated. The remdue was purified by chromatography on silica gel |
eluting with dlchloromethane acetone (19:1 to 2.5:1) to afford the sub-titled compound

(1.1g) as a colourless powder

o
[ H

MS: APCI(+ve) 381/379 (M+1)

15 ' _
(i)  N-(1-Adamantylmethyl)-5-bromo-2-hydroxyisonicotinamide
Sodium iodide (0.48g) was added to a solution of trimethylsilylchloride (0.41ml) in
acetonitrile (30ml) and the mixture was stirred for 1 hour, N-(1-Adamantylmethyl)-5-
bromo-2~-methoxyisonicotinamide (0.94g) (Example 35(i)) was then added énd the

20 reaction mixfure was heated at 60°C under nitrogen for 3 hours. The reaction mixture was
diluted with water (150ml) and the resultant solid was collected by filtration and dried by
means of ethanol/toluene azeotrope. The solid wﬁé ﬁ'iturated with diethy! ether and
collected by filtration to afford the sub-titled compound (0.70g).



PCT/ SE02/ 02057 di chl oronet hane (15m ) was added sodiumtri acet oxyborohydr| de
(0.18g). The mixture was stirred for 18hrs at room tenperature. C‘F?A 0
sol ution was added and the product was extracted into dichloronethane. Prﬁmé”
sol uti on wag38ii7ed and the sol vent was evaporated. Flash chr orrat (@ 7phy,
usi ng NH3/ MeOH CH2Cl 2 as el uent, gave‘the title s corrpounﬁ #%ur |l ess
oil. (iv)

N-(1- Adamant yl met hyl ) - 2- ({3- [ bi s(3- hy?‘(ljroxypropyl ) am no] pr opyl } am no) - 3-

chl oroi soni coti nam de di hydrochl ori de N-(1-adamantyl nethyl)-2-({3-[bis(3-
([tert-butyl (di methyl)silyl]oxy}propyl)am no] 10

R N S e e e "ﬂéﬁv‘lﬁeﬂﬁ g 532}11 -
by ot SEBaRin of s gy n e T 2R SRR e (O B G ol 1

met hanefant@fylictalpstbrinidh2ebyieo epibori€atinaatidk (OhE g wﬁlewﬁgfmaporat ed to
-yield the title conmpound as a white solid (0 14 ?@15 H N (400M—Iz

DVSO- djpnliydgousaV, Mdﬂmethy fognarpide(Bimlbyas ieagwl at ﬁD’FC wnder mtfd'geﬂ TR Yichitrk. ,
3.30-3,36 (6H, m, 3.075 %ZHd 2.12-2.22 ZHn?l 93202&];11
(3K d ereacﬁmwvzt@qq wagyallowed 50 pag) to ggom fampenghige, o %@Wﬂl%atfll\ﬁﬁ ) 20
Phar magok ogi 2 oRpoUl benz benzoyl adenosi ne
1 pholBh bR BT s Ll O TREUBNS S Bl HER B 8 %3 Hcoptor
g Ak iR sfa@lhﬂ?éuﬂﬂﬁté)fﬁltﬁféﬂ%d'dan&éﬁ%a&ﬁamr r %g Devel opnent
Resear ch (1996), EM p. é) Consequent |y, when the receptor as activated
usi ng b]bm&iﬂatognaphlsr@npﬂm@ebeiunﬁg efithi dichiorobretimne e ethgl ddetmne 68T €nd: 1A probe) ,
an increase in the fluorescence of intracellular DNA-bound ethidi um brom de
i s obsaHordhe sunitledrompayad (3128kuor escence can be used as a measure of P2X7

iﬁ;\fﬁ*eceptor activation and therefore to quantify the effect of a conpound on
thé® P2X7 receptor.

MS: APCI(+ve) 423/421 (M+1)

@iv) N-(1-Adamantylmethyl)-5-bromo-2-{[(25)-2-hydroxy-3-
(methylamino)propyljoxy}isonicotinamide

15 A mixture of N~(1-adamantylmethyl)-5-bromo-2-{(28)-oxiran-2-
ylmethoxy]isonicotinamide (0.12g) (Example 35(i1i)), 40% aqueous methylamine (4ml)

- and 1,4-dioxane (4ml) was stirred for 4 hours. The reaction mixture was concentrated and
the residue was purified by chromatography on silica gel eluting with ethyl acetate :
ethanol : 0.880 ammonia solution (4:1:0.1 to 1.5:1:0.1). The isolated material was

2 -gissolved in a solution of hydrogen chioride in 1,4-dioxane (10 ml of a 4M solution) and
concentrated to afford the titled compound (0.039g).

'H NMR (400MHz, DMSO-dg) & 8.80 (1H, broad); 8.60 (1H, broad); 8.49 (1H, t); 8.36

(1H,s); 6.83 (1H, s); 5.87 (1H,d); 4.34.1 (3H, m); 2.92 (2H, d); 2.57 (3H, broad triplet);
25 1.94 (3, s); 1.64 (6H, q); 1.52 (6H, s).

MS: APCI(+ve) 454/452 (M+1)

Example 36 ,
N-(1-Adamantylmethyl)-2-({3-[bis(3-hydroxypropyl)amino]propyl} amino)-3-

30 chloroisonicotinamide dihydrochloride



1 3 APR 200fi WO 03/041707 84 PCT/ SE02/ 02057 In this manner, each of the
title conpounds of the Exanples was tested for antagonist activity aj 3tA‘Pﬁ 2006
P2X7 receptor. Thus, the test was perforned in 96-well flat bottoned
mcrotitreyphsbasey the wells being filled with 250 | of te LaQn
conprising 200 pl of a suspension of TAP-I cells (2.5 x I?&ﬁ%ﬁ%}‘%ﬁ
contai ning | O4M et hi di um brom de, 25 l,s of a high potassium buffer solution
contai ning 10-5 M bbATP, and 25 1 of tshe hi gh potassium buffer solution
containing 3 x 10 5Mtest conpound. The plate was covered wth a plastics
sheet and incubated at 37 C for one hour. The plate was then read in a

Per ki n-El mer fluorescent plate r , excitation 520 nm em ssion 595 nm
slit-widths: Ex 15 nm Em Fdr the purposes of conparison, bbATP (a

P2X7 receptor agonist) and-i oxXRlI S-phugphat€ ey P2X7 recept or
ant agoni st) were used separ at iln tHe test &s controls. Fromthe readings -
cal cul ated for eachy test conmpound, this figure

obt ai ned, a pl C50 figur
bei ng the negative |ogar of the concentratiofhgfy test conpound _
necessary to reduce th P agoni st activity by 50% Each of the conpounds
of the Exanples denonstrated antagonist activity, having a plC50 figure >
4.50. F@) extrpBatylthf4i{f(lcaipeantghnethil)dnbig)tabbiyn slcilsasmirRlig- had pl C50
values of 7.1 and 7.8 respectively. 1 3 APR 2006 WD 03/041707 1. A conpound
of for niDaminolpygpylearhamatepr esents 1, 2 or 3; each Rl independently

represepty £t aden. 8 B GRS L MM AR S ML 0T O A

r eprese
5 aminopropylcarbamate (0.4g) in DMSO (4ml) were heated in a sealed tube at 160C for

Shrs. Ethyl acetate was added and the solution was washed with NaHCO, solution, water, -

KHSO, solution and water. The solution was dried and the solvent was evaporated. The
resulting oil was subjected to flash chromatography, using ethyl acetate/hexane as eluant, -
to give the title compound as a colourless oil {0.41g).

10

MS (ES+) 477, 479

(i) N—(l-Adamantylmethyl)-Z-[(3-ah1inopropyl)aiﬁiﬂb]-3-chloroisonicotinamjde
dihydrochloride | -

15 tert-Butyl 3-[(4-{[(1-adamantylmethyl)amino]carbonyl }; -3-chloropyridin-2-

_yDamino]propylcarbamate (0.41g) (Example 36(i)) in methanol (15ml) was treated with a

solution of HCI in 1,4-dioxane (4ml) and the mixture was stirred at foom temperature for
18hrs. The solution was evaporated. Methanol was added and the solution was evaporated
to give the titie compound as a pale yellow solid.

20

MS (ES+) 377, 379

(i) N-(l-Adamantylmethyl)-2-({3-[bis(3-{[tert-
butyl{(dimethyl)silylJoxy} propyl)amino]propyl} amino)-3-chloroisonicotinamide

25 To N-(1-adamantylmethyl)-2-[(3-aminopropyljamino]-3-chloroisonicotinamide (0.32g)
(Example 36(ii)) and 3-{[tert-butyl(dimethyl)silyljoxy} propanal (0.16g) in



10 Q) PCT/ SE02/ 02057 one of R2 and R3 represents hal ogen, nitro, am no,
hydroxyl, or a group -selected from (i) Cl1-C6 al kyl optionally substi§ aPRAa008
by at | east one hal ogen atom (ii) C3-Cg cycloal kyl, (iii) Cl-C6 al koxy
optional | wosessii7arut ed by at | east one_hal ogen atom and @Ect)seesofed;

cycl oal kyl oxy, and the other of R2 and R3 represents a hydrogen or 1Is

hal ogen atom R4 represents a group f Xn Rs/N- (V);, Xrepresents an
oxygen or sul phur atomor a group >N-R8; nisOorl; 85 CLAIMS (CH2)mA - Ar 1
3 APR 2006 WD 03/041707 86 PCT/ SE02/ 02057 R5 represents a Cl1-C5 al kyl group
whi ch may be optionally substituted by at |east one substituent sel ected
from hy BB |y
represegcglagbﬂﬁ?g?%ggn at O&%%de%sogdgfﬂﬁ? ?)tgtﬁl ong\nfa S@@?ﬂgf}ﬁgt | east

.-one subswiststifred forel8hes @dodm cemparauce WaHOG, sadetion ﬂséﬁe@hﬁ@&ﬁé prédidt S
(di)-C-C4 alkylam no, (i-tself optionally substituted by at | east one
hydr oxy| wagrestrpotyd inge dichloromethane. The solution was dried and the solvent was

evaporated. Flash chromatography, using NH,/MeOH/CH,Cl, as eluent, gave the title

s compound as a colourless oil.

(iv) N-(1-Adamantylmethyl)-2-({3-[bis(3-hydroxypropyl)amino] propyl}amino)-3-
chloroisonicotinamide dihydrochloride '

N—(l:adamantyhnethyl)-2-({3-[bis(3-{[tert-butyl(dimethyl)silyl]oxy}propyl)amino]~ '

10 propyl}amino)3-chloroisonicotinamide (Example 36(1ii)) in methanol (Sml) was treated
- with HCI in 1,4-dioxane (3ml). The mi:;ture was stirred at room temperature for 3hrs. The
solvent was evaporated. The product was purified by reverse phase HPLC, using
NH,/H,O/CH,CN as eluant. The resulting oil in methanol was treated with ethereal HCI
and the solvent was evaporated to yield the title compound as a white solid (0.14g).
15
'H NMR (400MHz, DMSO-d,) § 8.68 (1H, 1), 8.10 (1H, d), 6.86 (1H, d), 3.65-3.74 (6H,
m), 3.30-3.36 (6H, m), 3.075 (2H, d), 2.12-2.22 (2H, m), 1.93-2.02 (7H, m), 1.77 (3H, d),
|1.69 (3H, d), 1.62 (6H, s). a '
MS (APCI+) 493, 495 [M+H]*
20 -
Pharmacological Analysis
Certain compounds such as benzoylbenzoyl adenosine triphosphate (bbATP) are known to
be agonists of the P2X,, receptor, effecting the formation of pores in the plasma membrane
(Drug Development Research (1996), 37(3), p.126). Consequently, when the receptor is
25 activated using bbATP in the presence of ethidium bromide (a fluorescent DNA probe), an
increase in the fluorescence of intracellular DNA-bound ethidium bromide is observed.
The increase in fluorescence can be used as a measure of P2X5 receptor activation and

therefore to quantify the effect of a compound on the P2X receptor.



C3-C8 cycl oal kyl (optionally substituted by at |east one substituent

sel ected from hydroxyl, hal ogen and Cl1-C6 al koxy); and R8 represents”aA(};R 2006
hydrogen atom or a Cl-C5 al kyl group which may be optionally substituted by
at | east ituent selected from hydroxyl, hal ogen and Cl-C6 al koxy; - .
io wth tﬁgﬁog?é\%gos that: (a) when nis 0, then A is NHC( By TSERZH) when n
is 1, X represents oxygen and Ais C(ONH then R6 and R7 do not both

si mul t aneously represent a hydrogen m or do not both simultaneously
represent an unsubstituted Cl1-C6 al kyl, or when one of R6 and R7 represents
a 1s hydrogen atom then the other of R6 and R7 does not represent an

and A 12 RiscrEcs RO HilR hend S A efiafolts i St b A agdBetoon: o

hydr ogepy ¢ t ke _ MsiRst i tut ed
d-C6 a Eylt?qggle\fﬁg{ﬂqg%gagf IThR%S'éand Eztgﬂ% ?Eg%?éefglﬁﬁgﬂﬁ%?ogen atom then

t he ot heicratitrdlaRBdhBRWellobsing Glled RRhOIOM of BBt sohaiddsdolipisay 00 i¥ofal Kyl or
- CH2CH20H, or a pharmaceutical |y acceE)t abl e salt, or solvate thereof. 2. A

conpourspemsionrafiliE-{ gebe Gor 3l A geelle/mel aontaining i Miethidipm bromége, 85gihts 1, 2
cprics G ek BYRFTOR IREE 19 S0 APT RGPS 0 ML Eiu 23 15 OABR 1806 VO |
03/ 0417})%?213?1% Ditte’ sSrit3A cggtaﬁﬁlﬁ 2050 test compound. The plate was covered

‘with a plastics sheet and incubated at 37 °C for one hour. The plate was then read in a

Perkin-Elmer fluorescent plate reader, excitation 520 nm, emission 595 nm, slit widths: Ex

15 m:r;, Em 20 nm. For the purposes of comparison, bbATP (a P2X receptor agonist) and

10 pyridoxal 5-phosphate (a P2X; receptor antagonist) were used separately in the test as
controls. Ffom the readings obtained, a pICs, figure was calculated for each test
compound, this figure being the negative logarithm of the conce;ntration of test compound
necessary to reduce the bbATP agonist activity by 50%. Each of the compounds of the
Examples demonsirated antagonist activity, having a pICsq figure > 4.50. Fer example, the

15 compouii_dé;dﬁExample 12 and Example 26 had pICs; values of 7.1 and 7.8 respectively.



N (H z,None of R and R3 represents hal ogen, nitro, am no, hydroxyl, or a
group selected from (i) Cl1-C6 al kyl optionally substituted by at |east one
hal ogen atom s (ii) C3-C8 cycloalkyl, (iii) C-C6 al koxy optionally 13 APR 7006
substituted by at |east one halogen atom and (iv) C3-C8 cycl oal kyl oxy, and
the ot her W Y¥13d R3 represents a hydrogen or hal ogen atmmysgsdos@pr esents
a group R6 | NSF J (V); 10 X represents an oxygen or sul phur atomor a
group >N-R8; nis 0 or 1; RS represegfts a Cl1-C5 al kyl group which nay be
optionally substituted by at | east one substituent selected from hydroxyl,
hal ogen and Cl-C6 al koxy; and R6, R7 and R8 each independently represent a
hydr ogen atomor a Cl-C5 al kyl group which is may be optionally substituted
by at |east- one substituent sel ectCeld £¥MBhydroxyl, halogen and Cl1-C6

al koxy; with the provisos that: (d) when nis 0, then Ais NHC(O, and (e)
when n is 1, X represents oxygen and Ais C(ONH then R6 and R7 do not 20
bot h si ﬂuléaneousli ﬁrfgare%ent a hydrogen atom or do not both simultaneously
represetit CORCEES Y PIPBE c1- o5 al l&% when one of R6 and R7 represents
a hydrogen atom then the other of 2and AR7Mioes not represent an
unsubstituted C1-C5 al kyl, and 1 3/APR 2006 :

@
. “ wherein m represents 1, 2 or 3;
e each R’ independently represents a hydrogen or halogen atom,;
A represents C(O)NH or NHC(O);
Ar represents a group
| - R R*
3 3 4
R P R = R
| or |
, ~ N X N
R R®
_ )
o D €11y _ Iv)

c;ne ofR? and R represents halogen, nitro, amino, hydroxyl, ora group

“selected from (i) C-Cg alkyl optionally substituted by at least one halogen atom,

(ii) C5-Cg cycloalkyl, (iii) C,-Cg alkoxy optionally substituted by at least one halogen
atom, and (iv) C3-Cg cycloalkyloxy, and the other of R? and R? represents a hydrogen or

15 halogen atom;

R represents a group

$6
X N
/% }n\Rs/ R
V),

X represents an oxygen or sulphur atom or a group >N—R8;

nis0orl;



WO 03/ 041707 88 PCTI SE02/ 02057 (f) when n is 1, X is oxygen, sul phur or >NH
and Ais NHC(O, then R6 and R7 do not both sinultaneously represent a
hydrogen atom or do not both sinultaneously represent an unsubstitutiedApR 2008
Cl-C5 alyl, or when one of R6 and R7 represents a hydrogen atom t hen the
other of W® @nd1®7 does not represent s an unsubstituted Clp K%blw or
-CH2CH2OH; or a pharnmaceutically accept able salt or solvate thereo

conpound according to claim1 or cl al:gg 2, wherein mis 1. 104. A corrpound
according to any one of clains I wherein A represents NHC(O . 5. A
conpound according to any one of cI ains | to 4, wherein Ar represents a
group of forrmula (11) or (Il11). is6.A conpound according to claimb5, wherein
Ar T epIESeReSerfs §TOUD ﬂkylfgabﬁpltvﬁlcﬁlzha)ybe?eﬁmmmqnﬁe&w ghi18gt b any one of
clainms 1 to 6, whereln one of  R2 and R3 represents a hal'ogen atom and t he

ot her cshbslﬁﬁmaIDdelEﬁed ﬁpne]s;einbsylahdb@ncagér(lp@paﬂkofﬁ 8. A conpound according to
any one of clains 1 to 7, wherein nis 0. 9. A conpound according to claim -

1, wherReiaad Rm eraéb ﬂﬁ?@m@nﬂy repgeseniy hydspgensédams Ca- %yﬁikﬁg(@hﬁ i 25 A
ropresent s NIOL AT oBLesel o 8 QPR 3 APR 2006 VD 031041707 89 R ~R4.
s (di)-C,-Cy alkylamino (itself optionally substituted by at least one hydroxyl group)), or
C;-Cg cycloalkyl (optionally substituted by at least one substituent selected from hydroxyl,
halogen and C;-Cq alkoxy); and

R represents a hydrogen atom or a C;-Cs alkyl group which may be optionally substituted
by at least one substituent selected from hydroxyl, halogen and C,-C¢ alkoxy;

10 with the provisos that:
(a) whennis 0, then A is NHC(O), and
(b) whenn is 1, X represents oxygen and A is C(O)NH, then R® and R’ do not
both simultaneously represent a hydrogen atom dr do not both simultaneously
represent an unsubstitnted C;-Cg alkyl, or when one of R® and R represents a
15 hydrogen atom, then the other of R® and R does not represent an
unsubstituted C;-Cg alkyl; and |
(¢) whennis 1, X is oxygen, sulphur or >NH and A is NHC(O), then R® and R’

do not both simultaneously represent a hydrogen atom or do not both

ol

simultaneously represent an unsubstituted C;-Cg alkyl, or when one of RS and
20 R’ represents a hydrogen atom, then the other of R® and R does not represent
an unsubstituted C;-C alkyl or -CH,CH,OH;

or a pharmaceutically acceptable salt or solvate thereof.

2. A compound of formula (]) according to claim 1, wherein
25 mrepresents 1,2 or 3;

each R! independently represents a hydrogen or halogen atom;
A'represents C(O)NH or NHC(O);

Ar represents a group



Z-1Y 1 (I1) one of R2 and R3 represents a hal ogen atom hydrogen atom s
R4 represents a group or PCT/ SE02/ 02057 N and the other of R2 and R?n
represents a R RsS/NPNR 7 M X represents an oxygen or sul phur ato 304‘PR6\20{]B
group >N-R8; n is O or 1; RS represents a Cl1-C3 al kyl groy tionally
substit W¥B®HBY174t | east one hydroxyl .group; 10 R6 and R?nggﬁmi"ﬁ&%pendently
represent a hydrogen atom Cl1-C5 alkyl (optionally substituted by one or
‘two substituents independently sel ect®d from hydroxyl and (di)-Cl-C2

al kylam no (itself optionally substituted by at |east one hydroxyl group)),
or 6 cycloal kyl (substituted by at |east one hydroxyl group); 13.8
represents a hydrogenggtomor a C2 abicyl group substituted by at |east one
hydroxyl is group. 19. A conpound atcording to,glaim 1l or_s,claim2, wherein
m represents 1; Rach repr esBints dr ogen af%o Z l?epre_sents NHC( O ;

Ar represents a gro 03/ 04170 l or
: x N > -N
R R? R?
I (1D Iv)

one of R% and R® represents halogen, nitro, amino, hydroxyl, or a group

selected from (i) C;-Cg alkyl optionally substituted by at least one halogen atom,
5 (ii) C5-Cy cycloalkyl, (iii) C;-Cy alkoxy optionally substituted by at least one halogen
atom, and (iv) C3-Cg cycloalkyloxy, and the other of R% and R’ represents a hydrogen or .

halogen atom;

R represents a group

Ay,

RB
.. :
p x N
/% kRs/ "R’

10 X represents an oxygen or sulphur atom or a group >N-R8;
nisQorl; S
R’ represents a C;-Cs atkyl group which may be optionally substituted by at least one
substituent selected from hydroxyl, halogen and C;-Cg alkoxy; and
.__1_16, R’ and R® each independently represent a hydrogen atom or a C)-Cs alkyl group which
15 ~ may be optionally substituted by at least one substituent selected from hydroxyl, halogen
and C;-Cg alkoxy;
with the provisos that:
(d) whennisO,then Ai1s NHC(QO), and
() whennis 1, X represents oxygen and A is C(O)NH, then R® and R7 do not
20 both simultaneously represent 2 hydrogen atom or do not both simultaneously
represent an unsubstituted C,-C; alkyl, or when one of R® and R’ represents a
hydrogen atom, then the other of RS and R’ does not represent an
unsubstituted C,-Cs alkyl, and



90 R4 R3 J N PCT/ SE02/02057 O 5 X R6 n RS/NNR7 M X represents an_oxygen
or sul phur atomor a group >N-R8; nis 0 or 1; R5 represents a C2- C3 3aARRyA006
group optionally substituted by at |east one hydroxyl group; i0 R6 and R7
each i ndapepdarioky represent a hydrogen atom or a Cl-C5 aPRYISEQrazofy E
optionally substituted by one or two hydroxyl groups; RS represents a

hydr ogen atomor a C2 al kyl group sub§§itut ed by at |east one hydroxyl
group. 15 11. A conpound bei ng selected fromany one o

N (1- Adamant.yl met hyl ) - 5-chl oro-2- {3-[(3-hydroxypropyl)- am no] propyl }

I soni coti nam de, N-( 1-Adamantyl methyl)-5-chloro-2- {3-[(3 -hydroxypropyl)
ani no] propyl () - wieARii§ OLX Rk en Sulbrf BERNET drndes i2QHC(0), then R® and R

N- (I - Adamant yI'met hyl ) - 2-'chl or 6-5-{3-T(3- hydr oxypropyl )am no] propyl }

ni coti nam de,  Ndbnhofetalemivitanedi’ly jepreseitladiydrdzen 3tom br fo 6idt BR¥h 2- hydroxy- | -
met hyl et hyl ] am no_}propyl)ni cotinam de, one of "R2 and R3 represents a

hal ogen atom an@imHtanenustrepresqRe an pasuRstinkgsrEsEpebyh or when one of R™ and

R’ represents a hydrogen atom, then the other of R® and R” does not represent
5 an unsubstituted C,-Cs alkyl or -CH,CH,0OH;

or a pharmaceutically acceptable salt or solvate thereof.

3. A compound according to claim 1 or claim 2, wherein m is 1.

10 4. A compound according to any one of claims 1 to 3, wherein A represents NHC(O).

5. A compound according to any one of claims 1 to 4, wherein Ar represents a group of

formula (II) or (I1I).
s 15 6. A compound according to claim 5, wherein Ar represents a group of formula (If).

7. A compound accdrding to any one of claims 1 to 6, wherein one of R> and R>

represents a hald gen atom and the other of R?and R? represents a hydrogen atom.
» '8 A compound according to any one of claims 1 to 7, wherein n is 0.

9. A compound according to claim 1, wherein
m represents I;
each R represents a hydrogen atom;
25 Arepresents NHC(O);
" Ar represents a group



~ hydrogen atomy R4 represents a group 13 APR 2006 1 3 APR 2006 WO 03/ 041707
91 PCT/ SE02/ 02057 N-(1- Adamantyl met hyl )-2-chl oro-5-(3- { [(IR)-2-hydrDAPR 2006
- methyl ethyl] am no} propyl)nicotinan de,
N- (1- Adagenbpkrvet hyl ) - 2- (3- am nopr opyl ) - 5- chl or oi soni cot | PEFBENR/02057
hydrochl ori de, 5
N- ( 1- Adamant yl met hyl ) - 5-chl oro- 2-[ 3-( hylanlno)propyl]lsonlcotlnanlde
hydr ochl ori de, N-(I-Adamantyl nmethyl)-5-chl oro-2-({
2-[ (3- hydr oxypropyl ) am no] - ethy t hi 0)i soni coti nam de hydrochl ori de,

}
N (1- Adamant yl net hyl ) -5-chloro-2-(3-{ [(I R -2-hydroxy-I- 10
nmet hyl et hyl ] am no} propyl ] i soni c@ti nam de, di hy@irochl ori de,
N-(1- Adamant yl et hyl ) - 5- chjsor o- 3-{[ (I'$L-2- hydroxy-I-
met hyl et hyl ] am no} propyl ) am de chl ori de,
N (1- Adamant yl et hyl ) - 5- chl or p- 2- §3- [ ( 2- hydr oxyek hyl ) am no] pr opyl } -
i soni coti nam de hydrochl ori N-(1- A Met hyl ) - 5- chl or o- 2- { 2- [(3-

5 hy[drochl ori de
N-- (1- Adamant yl met hyl ) - 5-chl or op2- ({2- ( hyd¢@&yethyl)an1no]ethyl}—
am no) i soni coti nam de di hydrochl ori de,
N- ( 1- Adamant yl net hyl ) - 5- chl or o- % 3- (|sopropyl%ﬁino)propyl]lsonlcotlnanlde
20 dihydrochhoride, N ( 1- Adamantyf et hyl ) - 5- chl ) (3- { [(29)-2-

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

i; hydrogen atom,;
| s r* represents a group

RE
' |
X N
V);

X represents an oxygen or sulphur atom or a group >N-R8;
nisOorl; | | )
R’ represents a C;-Cj alkyl group optionally substituted by at least one hydroxyl group;
10 R®and R each independently represent a hydrogen atom, C;-C s alkyl (optionally
substituted by one or two substituents independently selected from hydroxy! and
(di)-C,-C, alkylamino (itself optionally substituted by at least one hydroxyl group)), or
C; cycloalky! (substituted by at least one hydroxyl group);
_,,13.8 represents a hydrogen atom or a C, alkyl group substituted by at least one hydroxyl

15 group.

10. A compound according to claim 1 or claim 2, wherein
m represents 1;
each R Tepresents a hydro gen atom;
20 A represents NHC(O);
Ar represents a group



hydr oxypr opyl ] am no} propyl )i soni coti nam de, di hydrochl ori de,

N- (I - Adamant yl met hyl )-5-chloro-2-(3- { [(2R)-2,3 di hydroxypropyi]am mg}ApR 2905
propyl )i soni coti nam de, di hydrochloride, 25

N (1- Ada yl)-5-chloro-2-(3-{[(29)-2, 3-

di hydr oxﬁ??@mﬂ no} propyl )i soni cot irnam de, di hydrochl orll’%T'rSE“mmﬂ

N- (1- Adamant yl met hyl ) -5-chl oro-2- {3-[(4- nethyl cycl ohexyl)am no] propyl }

i soni coti nam de di hydrochl oride, N-(%2-Adamantyl nethyl)-5-chloro-2- { 3
-[(2-hydro xy-2 30 rnethyl propyl )am no] propyl }i soni coti nam de

di hydrochloride, 1 3 APR 2006' WD 03/041707 92 PCT/ SE02/ 02057 N-(I

- Addamantyl net hyl ) -5-chloro-2 -(3+ { [ (1 R -1gfhydroxymethyl)-

met hyl propyl ] am no} propyl)jsonigotinam d di hydr ochl ori de,

N- (1- Adamant yl net hyl ) - 5- chR&g o-
(et hyl am no) et hyl ] am no} pr op
N- (1- Adamant yl et hyl ) - 5- chl or gz 2- (
(et hyl am no) propyl ] am no} pegp ’'sonpgo
N- (1- Adamant yl met hyl ) - 5- chl or o- 2¢] 3- ({ 2-
am no) propyl ] i soni coti nani de di.Hy¥drochl o
thyl)-5-chloro-2 -(3- { [2 10

(di et hyl am no) et hyl ] am no} propyl JIh)soni cot i nam d@yi hydr ochl ori de,

N ( 1- Adamant jrrethl) -chl oro-2-(3-{[ 2- hydroxy-1| -5

(hydr ox Pnee wlﬁyﬁ)ﬁﬁﬁpﬁfép swprrscﬁméé@ pihanpER” mm%rwwmﬁde
N-(l-Adgrﬁnt met hyl )-5-chloro-2- { -[(2-

hydr oxy &Y hyI ) am no] propyl }i soni coti nam de di hydrochloride, is

N-( 15 Adﬁ"‘?éﬂréégﬂﬁta@fbﬂp5 chl oro-2-{3-[(3- hydroxy-2, 2.

PLs

X represents an oxygen or sulphur atom or a group >N—R8;

i sbni coti na de

-{[3

hydrochl oride, s

ti [\f)is(trifluoroacetate),
[ (2- hydroxyet hyl)am no] et hyl }
ride, (1; - Adamant yl ne

nisQorl; _

R’ represents a CZ-C_; alkjfl group optionally suBstituted by at least one hydroxyl group;
w R ‘and R’ each mdependenﬂy represent a hydrogen atom or a C{-Cs a]kyl group
| optlonally subshtuted by one or two hydroxyl groups

R® represents a hydrogen atom or a C, alkyl group substituted by at least one hydroxyl

group. - ¢

15 11. A compound being selected from any one of:
N-(1-Adamantylmethyl)-5-chloro-2-{3-[(3-hydroxypropyl)-
amino]propyl}isonicotinamide,
N-(1-Adamantylmethyl)-5-chloro-2-{3-[(3-hydroxypropyl)amino]propyl} -
isonicotinamide dihydrochloride,
2 " N(1-Adamantylmethyl)-2-chloro-5-{3-[(3-
hydroxypropyl)amino]propyl}nicotinamide,
N-(1-Adamantylmethyl)-2-chloro-5-(3-{[(1S5)-2-hydroxy-1-

methylethylJamino} propylnicotinamide,



. di net hyl propyl ) am no] propyl }i soni coti nam de di hydrochl ori de,

N- (1- Adamant yl et hyl ) -5-chl oro-2-(3- {[(2R)-2- 173 APR 2006
hydr oxypr opyl ] am no} propyl )i soni coti nam de, di hydrochl oride, N (I

- Adamant me«hy‘my 5-chl oro- 2- ({ [3 20 PCT/SE02/02057

(et hyl ami no) pr opyl ] ami no} net hyl )i soni coti nani de di hydrochl ori de,

N (1- Adamant yl met hyl ) -5-chl oro-2-[ ({2s4[ (2- hydroxyet hyl )am no] et hyl }

am no) met hyl ]i soni coti nam de di hydrochl ori de,
N (1- Adamantyl net hyl ) -5-chl oro-2-({ [ 2-
(met hyl am no) et hyl | am no} met hyl ) i soni coti nam de di hydrochl oride, 25

N- (1 - Adanmant y; iﬁm am no] -et hyl

[ sf)nl cot i nam (gmdg%%l oc%fygﬂ g}ﬁox{oﬁ\f{(i %Kgxgaq%%ﬁ?@y %/I ) - 5- ]chl org } 2-{3-[(3-
hydr oxyraétﬁpbeh-)ﬂ]@hﬂ@&}@t Dnidosigahiel i nani de di hydr ochl ori de,

N-(1- Adamant yl met hyl’) - 5- chl or o- 2- [3 (et hyl am no) propyl] isonicotinamde 30

hydr ochl or i dé(1-AdrmaRiy 1260 )M Dahhwpp7)EsthsEimRBnamas 1W 10

- N (1- Adanmant yl met hyl ) - 5- brono-2- { [(2S)-2-hydroxy- 3-

(et hy | kyerassigsidspyi | oxy} i soni coti nami de,

%féé??ﬁ??%{(%fyﬁﬁb%ﬁ%ﬁéﬂﬁﬁ S RGP BRI RESTRRS 1) Botept abl o

maccord

l

b Rt
1 e
E Rting

salts qﬁﬂ es thereof. 12. A process for the preparation of a conpound
ing to c a|m1 whi ch conprises: (i) when nis 0 and R5 represents

GCH2, react i g b Acianmaatyhtiedi)Sochivdoa-Ri20[(§-Kydroxypropyl)amino]-
ethyl}thio)isonicoﬁnanﬁde hydrochloride,
©N- (1-Adamantylmethyl)-5-chloro-2-(3- {[(1R)-2-hydroxy-1-
i0  methylethyl]Jamino}propyl)isonicotinamide, dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[(15)-2-hydroxy-1-
methylethyl]amino } propyl)isonicotinamide, dihydrochloride,
N-{1-Adamantylmethyl)-5-chloro-2-{3-[(2-hydroxyethyl)amino}propyl}-
isonicotinamide hydrochloride,
15 N-(1-Adamantylmethyl)-5-chloro-2-{2-[(3-
hydroxypropyl)aminolethoxy}isonicotinamide, hydrochloride _
 N-(1-Adamantylmethyl)-5-chloro-2-({2-[(2-hydroxyethyDamino]ethyl}-
amino)isc;nicotinamide dihydrochloride, '
N—(1-Adamantylniethyl)-S-chloro-Z-[3 -(isopropylamino)propyl]isonicotinamide
20 --éihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[(25)-2-
‘hydroxypropyl]amino} propyl)isonicotinamide, dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[(2R)-2,3-
dihydroxypropyllamino} propyl)isonicotinamide, dihydrochloride,
25 N-(1-Adamantylmethyl)-5-chloro-2-(3-{[(25)-2,3-
dihydroxypropyljamine } propyl)isonicotinamide, dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-{3-[(4-
methylcyclobexyl)amino]propyl} isonicotinamicie dihydrochloride,
N-(1-Adamantytmethyl)-5-chloro-2-{3-[(2-hydroxy-2-

30 methylpropyl)amino]propyl}isonicotinamide dihydrochloride,



15 wherein R10 represents -C(OH or -CH2L1, L1 represents a |leaving group
and m R, R and R are as defined in formula (1), or a conpound df3 APR 200"
formula RI1 rlj-~ 2),- NH11 12 OR M(XI) wherein Rl1 represents -C(OH
or -CHZL ?)gmhe/ esents a leaving group and m R, RZ an are as

defined in

orrru a (1), or 1 3 APR 2006 WD 03/ 041707 94 a % =3

formula R3 Rl12 (CH2)m NH N 2 O R PCT/ SE02/ 02057 ¢ wherein R12 represents
-C(OHor -CHL3, L3 represents a | ea®¥2ng group and m R, R2 and k3 are as
defined in fornmula (1), 5 with a conpound of forrmula (XH ), HNR6R7, wherein
R6 and R7 are as defined in formula (lI), under reductive am nation

condi tions when R10, R11l or R12 represents -C(OH or in the presence of a

sui tabl e basd-ihdsamentyimethy)- SF%ﬂDTﬁé‘pf%ﬂéh@)sl xymetlgdip2 or - CH2L3; or

gg%omgleﬂsg@i)?@?d]ammo proizcﬁlz?)mconnamﬁge ac{}lqyti? ond S0t h hydrogen, reacting a

10

15

20

30

N-(1-Adamantylmethyl)-5-chloro-2-(3-{{2-
(methylamino)ethyljamino} propyl)isonicotinamide dihydrochloride,
N-(1-Adamantytmethyl)-5-chloro-2-(3- {[3-
(methylamino)propyl]amino} propyl)isonicotinamide bié(triﬂuoroacetate),
N-(1-Adamantylmethyl)-5-chloro-2-[3-( {2-[(2-
hydroxyethyl)arnino]ethyl }amino)propyl]isonicotinamide dihydrochloride,
) N-(1-Adamantylmethyl)-5-chloro-2-(3-{[2-
(diethylamino)ethyl]amino} p110pyl)isonicotina1nide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[2-hydroxy-1-
(bydroxymethyl)ethyl]lamino} propyl)isonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2- {3-[(2~
hydroxyethyl)(methyl)a:m'no]propyl}isonico_tinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-{3-[(3-hydroxy-2,2-
dimethylpmpyl)amjno]propyl}isonjcotmalmi;le; dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3- {[(2R)-2-
hydroxypropyl]amino} propyl)isonicotina.n‘_u'_cie, dihydrochloride,
N-(1-Adamantylmethyl)- 5-chloro-2- ({[3-
(methylammo)propyl]ammo}methyl)lsom cotinarnide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-[{{2-[(2-
hydroxyethyl)amino)ethyl} amino)methyl]@sonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-S-chloro-2-({[2-
(methylamino)ethyl]amino}methyl)isonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-{3-[(2-
hydroxyethyl)amino]ethyl }isonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-{3-[(3-
hydroxypropyl)amino]ethyl}isonicotinamide dihydrochloride,
N_-(l-Adaniantyhnethyl)-s-chloro—?_-[3—(methylamino)propyl]isonicotinamidc
hydrochloride,




of fornmula (X) as defined in (i) above in which RLO represents -CH2Lor a
.conpound of forrmula (Xl) as defined in (i) above in which .R11 rep\rlﬁsg’ﬂ?tﬁ
-CH2L2; or a conpound of formula (XIl) as defined in (i) above in §6
represents -CH2L3; with an alkali netal cyanide, followed by a hgd[ogenati on
reacti onWOIB/MEIOTi i) when n is 0, RSis (CH2)2 and at Ieﬁé%’sg% 28%7 R6 and
R7 is other than hydrogen, reacting a conpound as prepared in (ii) above
Wi th at | east one conpound of formulag3z(XlV), RI3C(OH, wherein R13
represents an optionally substituted C-C6 al kyl or C3-C8 cycloal kyl group
as defined for R6 and R7 in forrmula (1), under reductive am nation 20
conditions; or (iv) when nis O and R5 represents a C3-C5 al kyl group
optional |y sb@tAdamanylastidd)-bieomotd:{[{28)Ahwdroky-3- reacti ng a conpound of
formula 1 3 APR 2006 WD 03/041707 PCT/ SE02/ 02057 95 R14 N 11 (CH2FM NHS R
- R wher énethREMinGpiopyHaty iswnicosinpmidegr oup and in, R, RZ and R are as

detined i n 1 Q7 vl 8ok 1l S ARk SO i 5
chloroisonicotinamide dihydrochloride, |

5 and all pharmaceutically acceptable salts and solvates thereof.

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

(i)  whennisOand R’ represents CHZ,. reacting a compound of formula

10
10
R

, . X) ,
wherein R° represents —C(O)H or __.—CHZLI, ! represents a leaving group and m, R', R*
l - and R? are as defined in formula (I), or
“"a compound of formula

15

)
R (X1)
wherein R represents -C(O)H or —CHQLZ, L? represents a leaving group and m, R/, R?

and R? are as defined in formula (I), or



SRR L R AR T T R R A

O W() wherein R15 represents a |leaving group and in, A, R, RZ and R3 are
as defined in formula _(1), or a conpound of fornmula 10 Ra Ris (CH2J npiNmjik
N~ZOR(XVII) wherein RL6 represents a |leaving group and in, R, RZ and
R3 are a ' in formula (1), wth a conpound of fornula W 03/041707 .
96 Rs ERSV&WH@@PCT/ SE02/ 02057 (XVI11) wherein R5 represd{ISEQZBPSE3 ) Ky
group optionally substituted as defined for R5in fornmula (1) and R6 and R7
are as defined in formula (1), follovwk by a hydrogenation s reaction; or -
(v) - when nis 0 and R5 represents a C3-C5 al kyl group optionally
substituted as defined in formula (I), reacting a conpound of fornmula (XV),
(XVI) or (XVII) as defined in (iv) above, with a conpound of formula 10
' a compound of formula

3 . 12

R = R

|
(CH,)— NH x N
o R
R R’
R
(XI0)
wherein R' represents —C(O)H or ;CHzLS, L’ represents a leaving group and m, R/, R?

and R? are as defined in formula (I),
5 witha compound of formula (XTI, HNR’R", wherein R® and R’ are as defined in

-formula (I}, under reductive amination conditions when Rw, R'! or R*? represents -C(O)H
or in the presence of a suitable base when Rw, RY orR" represents —CHle, —C!HZL2 or

-¢CH2L3; or

10 () whennis 9, R’ is (CHy), and R® and R are both hydrogen, reacting a compound

_ of formula (X) as defined in (i) above in Whi_ch.Rlo represents —CH2L1, or a compound of
" - . formula (XI) as defined in (i) above in which R} represents —CHZﬁZ,- or a compound of
formula (XIV) as defined in (i) above in which R represents ~CH,L’, with an alkali metal
cyanide, followed by a hydrogenation reaction; or - _ L

iy

(i) whennis 0, R’ is (CH,), and at least one of R® and R” is other than hydrogen,
reacting a compound as prepared in (ii) above with at least one compound of formula
(XIV), R13C(O)H, wherein R,13 represents an optionally substituted C,-Cy alkyl or C5-Cy
cycloalkyl group as defined for RS and R’ in formula (I}, under reductive amination

20  conditions; or

(iv) whennis 0and R’ represents a C3-Cs atkyl group 6ptionally substituted as defined

in formula (I), reacting a compound of formula



15 (Xe wherein R17 represents a leaving group and m A R, R2 and R are as
defined in formula 20 (1), or a conpound of fornmula RSOH wherein RS_is as
defined in formula (XVI11) in (iv) above, followed by a hydrogenati oh3 APR 2008
reaction and then an oxidation reaction and then by reaction with a conpound
of formuW® 0XHI707) as defined in (i) :above under reducti vECAFEAHIZEH
conditions; or (vi) when nis 1 and X is oxygen or >N-R8, reacting a
.-conmpound of formula R17 13 APR 2006 1953 APR 2006 WD 03/041707 PCT/ SE02/ 02057
97 () wherein R 18 represents a leaving group and m A R, R2 and R3 are
as defined in formula (l), or s a conmpound of fornmula R3 R19 (X<Irll)
wherein R19 represents a | eaving group and mR1A, R, RZ and R3 are as
defined in fornmula .-ElI), with a corrpourgd off'formula 10 RB | H-X~RS' ~ N, W

O RNy
(CH,)— NH . |
0 R
R R'
1
R XV)

wherein R* represents a leaving group and m, R, R? and R? are as defined in formula (I),

or -
@é\g - acompound of formula
5
R15
3
R = [
(CH)— NH._ A N
0 R
R! R’
R1
( . ‘]

wherein R*> represents a leaving group and m, A, R, R? and R? are as defined in formula

D, or '

a compound of formula
3 16
R yZ I R
(CH—— NH.__x N
o R
R! R
1
10 R XVID

wherein R'® represents 2 leaving group and m, R, R? and R? are as defined in formula (I),

with a compound of formula



wherein X represents oxygen or >N-R8 and R5, R6, R7 and R$ are as defined _
in formula (1); or (vii) when Ais NHC(O, nis 1 and X is sul phur,t3 APR 200
reacting a conpound of fornmula 15 1 3 APR 2006 WD 03/041707 PCT/ SE02/ 02057
98 or Rsw80d0R76¥ RS.N-R7 L4 \ N O R2 (XXIV) (XXV) (XXVI)p€E@iBas7i N each
of formulae (XXIV), ()OXV) and (XXVl), L4 represents a |leaving group s and
R2, R3, R5, R6 and R7 are as defined gé] formula (1), wth a conpound of
formula RL wherein mand RL are as défined in fornmula (1); or, 10 (XXVII)
when Ais C(ONH nis 1 and X is sulphur, reacting a conpound of forrmula 7
6 R7 RNRRN1 SRERs S S g 5

R. _R

=z N

l?
R (XVII)

wherein R® represents a C;-C; alkyl group optionally substituted as defined for R’ in
formula (I) and RS and R” are as defined in formula (1), followed by a hydrogenation

5  reactionm; or -

(v) _ whennis 0 and R’ reprcsénts a C3-C; alkyl group optionally substituted as defined
in formula (I), reactinga compound of formula (XV), (XVI) or (XVII) as defined in (iv)

above, with a compound of formula

10
)

R<
// o (XIX)
wherein R® is as deﬁn‘ed‘in formula (XVII) in (iv) above, followed by a hydrogenatiqn
reaction and then an oﬁdaﬁbﬁ- reaction and then by reaction with a compound of formula
(XTII) as defined in (i) above under reductive amination conditions; or

15

(vi) whennis 1 and Xis oxygen or >N-R®, reacting a compound of formula

R
3
R NN
~ I
(CH, A
R?

R’ R’

1
R ()
wherein R’ represents a leaving group and m, A, R', R? and R’ are as defined in formula

20 (L), or

a compound of formula



or RS 3 1R SI~RSNR7 ,N(XXVIIl) (XXIX) (W 1 3 APR 2006 V\DOS/%%&[JO%

- PCT/ S EO02/ 02057 99 wherein, in each of fornulae (=1), (XMK) and (=) ,1 . Rli, 06
R, R6 and R7 are as defined in fornula (1), with a conmpound of formla
(CHz) m VO)B841ITrein L5 represents a | eaving group and t BCHAEIRE93r e as
defined in formula (1); or (ix) when nis O and R5 represents a C2-C5 al kyl
-group substituted as defined in formua (1), reacting a conpound of fornula
to or a conpound of formula RL Rl (CH2), NH'yYN ORz RI RR RRL (XXXIl) ( O
Th

. R13
3
> N
(CHz);—A
- R’?

R! R’

1
R (XXD)
wherein R*® represents a leaving group and m, A, R', R? and R are as defined in formula

D, or

s acompound of formula

R o)
wherein RY rcprésents a leaving group and m, A, R, R? and R® are as defined in formula

D), with a compound of formula

.FIQS
H /X\ R5 - N ™~ R7
10 (XXIII)
wherein X’ represents oxygen or >N-R® and Rs, RG, R’ and R® are as defined in formula
(I); or

(vii) when A is NHC(O), nis I and X is sulphur, reacting a compound of formula

15



1 3 APR 1006 WD 03/041707 PCT/ SE02/ 02057 100 or a compound of formula R3 / Y
(CH2)m NH N Z OR wherein, in each of fornul ae (XXXII) (XXXIII) anhg APR 2006
(XXXI'V), Y represents a bond or a Cl-C3 al kyl and in, , R2 and R3 are as
defined i Wwdeaywed (1), s with a conpound of formula (Xlllcé’&ﬁ%ﬂﬁsit oied in

(i) above, and optionally thereafter Yeacting with a Cl i ng agent
or with a hal ogenating agent; or (x) en nis 0 and R5 represents a C3-C5

al kyl group optionally substituted as“®fined in formula (1), reacting a
conmpound of forrmula (XV), (XVlI) or (XVIl) as defined in (iv) io above, with
a pre-treated conmpound of formula RS N. R6 6 17 R ( ) in which L6 represents
a hydrogen atom R5 1:{7epresentsR§\C1 -R3 al kyl group optionally

substituted as defingd for RS in forrNJIa (1) and R6 and R7 are as defined in
formula (1), 1s whergin the corrpoundi{f formula (XXXV) is pre-treated with a
hydr obor ati ng ageng+"™or (Xi) when 0 and R5 represents a CRC5 al kyl '
group optlonally S bstltuted s defined in fornmys
of formula ( 1) or ( ) [ WH —a MRSt hegpresence
of a suitable c alyllsit with a pfre- t,eated corrpound of ﬂl\({)rrrula 20 (XXXVI 1)

or
R >~ N X

a (I reacti a conpound

XKIV) KV XV

wherem, in each of formulae (XXIV), (XXV) and (XXVI), L represents a leaving group
5 and R R R R® and R are as defined in formula (D,

with a compound of formula

(CH NH_Z

R’ - goovIn)

wherein m and R are as defined in formula @; or. ..

Pt
[

10

" (vii) when A is C(O)NH, nis 1 and X is sulphur, reacting a compound of formula

RG\’?I/R7 RE\\T/RT
S/Rs S/Rs R S Eﬁ
3 -
R3 ~ IN R > I ) i IN \Rs \R}'
HNT Y HNT SN N
R2 R? R

(XXVIID) XXIX) | (XXX)
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" hydrogen atom and R5 represents a Cl-C3 al kyl group optionally sub3dti ARRt 28eh
as defined for R5 in formula (1) and P is a suitable protectigﬂgl gr_oup,

- wher ei n WR&EGRDbound of fornula (XXXVI11) is pre-treat edPGIBRIZHZ057
hydr oborating agent, followed by renoval of the proetecting group, P, in a
deprotection reaction, then by an oxi%¥ation reaction s and then by reaction
with a conpound of fornmula (XI1l) as defined in (i) above under reductive
am nation conditions; or (xii) when nis O and R5 is (CH2)2, reacting a

conmpound. of formula_(XV), (XVl) or XVI1) as defpn isn_£iv bove with a
conpounthesein srgagh 8 %@U‘uh? (@B%Hm‘ﬁa apgd §X XSy Bbseﬁqef 3SaRgs@n %ﬁﬂé Beavi ng
group, in the pres e of a suitable.catglyst, followed by reaction with a
conpoun‘if%BFé]Fbﬁﬁ‘E}PQ@W’iﬂ)%%ma%% é"‘in}}ﬁ%i) above; or (xiii) when nis 0
and R5 is CH2, reacting a conmpound of fornmula (XV), (XVI) or 11 15 (XVII)
as defined in (iv) above with a conpound of s;fornmula (XXXl X) as. defined in
(xii) above, followed by an oxi dgﬁﬁﬁ‘%@l@-ﬂ on and then by reaction with a
conpound of forrmula (XI11) as dgfined in (i) above under reductive

am nation conditions; and optifg after (i), (i), (iii), (iv), (v),
(vi), (vii), (viii), (ix), (x} , (ﬁii)or (xiii) 20 carrying out one
or nore of the follow ng: ﬂv: rg-Rhe conpound obtained to a further
~conpound according to cl ai m4 gfm ng a pharmaceutically acceptable salt

i#or solvate of the conpound. 13g'An internedi Ete compound of formula 1 3 APR
2006 - '

s wherein L’ represents a leaving group and m and R! are as defined in formula (I); or

: (‘\:&&‘@

=

(ix) whennis0and R represents a C,-Cs alkyl group substituted as defined in formula

(1), reacting a compound of formula

9]
A
R PN
(CH,)— NH N !
o R
R! R{ .
R :
10 (XXXIT)
or a compound of formula
O
A
RN



WO 03/041707 102 wherein T represents -C-t- or -CH2CH2-; R30 represents
-CHO, -CH20P1 or a group of formula 5 31 3 -CHZ--, NR-O'P 12 PPl . -
represents a hydrogen atomor a suitable protecting group; 2 P redrikARmii8
a suitable protecting group; P3 represents a suitable protecting group; R31
repr esentwo a3/Gli7€5 al kyl group; and i m A Rl, R2 and R3PGFEBEM&YEfined in
any one of clains 1 to 10. 14. An internedi ate conpound according to claim
13, wherein: mrepresents 1; A represgpts NHC(O; is each Rl represents a -
hydrogen atom R2 represents a hal ogen atom and R3 represents a hydrogen
atom PCT/ SE02/ 02057 15. A pharmaceutical conposition conprising a conpound
of fornmula (1) or a 20 pharmaceutically acceptable salt or sol vate thereof

as cl ai ied dothpetidd enforefulel ains 1 to 11 in association with a
pharmaceutically acceptabl e adj uvantRs d| | uent yOr carrier. 1 3 APR 2006 WO

03/ 041707 103 _ W

(CH,)—— NH . N
0O R?
R’ R’

R’ (XXXIV)
 wherein, in each of formulae (XXXII), (XXXII) and (X3XXIV), Y represents a bond or a
Cy-C; alkyl and m, R', R? and R? are as defined in formula (), _
s with a compound of formula (XIII) as defined in (i) above, and optionally thereafter W
reacting with a C;-Cg alkylating agent or with a halogenating agent; or

(x) whennis0Qand R’ represents a C3-Cs alkyl group optionally substituted as defined
in formula (I), reacting a compound of formula (XV), (XVT) or (XVII) as defined in (iv)

10 above, with a pre-treated compound of formula

in which L’ represents a hydrogen atom and R represents a C)-C3 atkyl group optionally
substituted as defined for R* in formula (I) and RS and R are as defined in formula (1),
15 wherein the compound of formula (XXXV) is pre-treated with a hydroborating agent; or

(xi) whennis0and R’ represents a C4-C; alkyl group optionally substituted as defined
in formula (I), reacting a compound of formula (XV), (XVI) or (XVII) as defined in (iv)

above in the presence of a suitable catalyst, ﬁm a pre-treated compound of formula

- RY P
//\/L7°

(XXX VIH)



-.PCT/ SE02/ 02057 16. A process for the preparation of a pharmaceuti cal
conposition as clainmed in claim15 which conprises m xing a conpoungd3 @PR 2005
formula (1) or a pharnaceutically acceptable salt or solvate thereof as
defined iWOang41@¢e of clains 1 to 11 with a pharnaceuti cal pgr/sE@aeept abl e
adj uvant, diluent or carrier. 17. A conpound of formula (1) or a
pharmaceutically -acceptabl e salt or spélvate thereof as clainmed in any one
of clainms 1 to 11 for use in therapy. 10 18. Use of a conpound of fornula
(I') or a pharmaceutically acceptable salt or solvate thereof as clained in
any one of claiﬁms | to 11 in the rranuf?cture of a nedi canent for use in the
treat t éﬂ}@ge b b (I) or a
phar nan?eﬁu‘?@%% |3 accgig'gi a@%ﬁg@;eg}a%o‘i%?ﬂ(ggl va eegeif'nst@% ﬁg{%ﬁﬁgsﬁ é?ﬂa%ﬁgghlﬂjr,l any one
of cl ai sabstituted akHefined foe Ritm Girandalpan P & andiabREotectyf cides, wheteihlike
treatnment of an obstructive airways di sease. 20. Use according to claim19,
wher ei ncanipound of ferotula@OAKVIEBY s pic-treaisé wiith adgtdnotmrating agent) foltovedddtyr uct i ve

“pul monary di sease. 20 21. Use_of a, conpound of forrmula (1) or a )
phar maciemovabed the protestpg BTWPs By In agiepraipsiipndeacting, taen by an okidptierireestiomy one

of clal o 4 10, Leakhekhs IBOMIAFLME 2l IFE) SRIER N (Pt Smak 1N

reductive amination conditions; or

{(xii)  whennisOand R is (CH,),, reacting a compound of formula (XV), (XVI) or
(XVII) as defined in (iv) above with a compound of formula

R20
———
0 T XXIX)

wherein R% represents a suitable leaving group, in the presence of a suitable catalyst,

followed by reaction with a compound of formula (XIII) as defined in (i) above; or

~{xiii) ~ whennis 0and R’ is CH,, reacting a compound of formula (XV}, (XVI) or
15 . (XVII) as defined in (iv) above with a compound of formula (XXXIX) as defined in (xii)
o above, followed by an oxidation reaction and then by reaction with a compound of formula

- (XIII) as defined in (i) above under reductive amination conditions; -

~and optionally after (i), (ii), (iti), (iv), (v), (i), (vid), (viid), (), (x), (xi), (xii) or (xiii)
20  carrying out one or more of the following:
e converting the compound obtained to a further compound according to claim I

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

13. An intermediate compound of formula
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30

o
I
 (CH A

R’ R

K
T

N~

™
RZ

R 1)
wherein T-represents —C=C- or -CH,CHy-;
r¥ represents —CHO, -C‘H20P1 or a group of formula

'CHQ\N/RTO/PS

L

3

p! represents a hydrogen atom or a suitable protecting group;

p° represents a suitable protecting éfbﬁp;
P’ represents a suitable protecting: group;
R represents a C,-Cs alkyl group; and

m, A, Rl, R? and R® are as defined in any one of claims 1 to 10.

14. An intermediate compound according to claim 13, wherein:

m represents 1;

A represents NHC(O);

eachR! represents a hydrogen atom;
R represents a halogen atom; and

R represents 2 hydrogen atorn.

13 APR 2005
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15. 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 11

in association with a pharmaceutically acceptable adjuvant, diluent or carrier.
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16. A process for the preparation of a pharmaceutical composition as claimed in claim 15
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 11 with a pharmaceutically

acceptable adjuvant, diluent or carrier.

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

claimed in any one of claims 1 to 11 for use in therapy.

18. Use of 2 compound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof as claimed in any one of claims 1 to 11 in the manufacture of a medicament for use

in the treatment of rheumatoid arthritis.

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 11 in the manufacture of a medicament for use

in the treatment of an obstructive airways disease.

20. Use according to claim 19, wherein the obstructive airways disease is asthma or

chronic obstructive pulmonary disease.

21. Use of a compound of formula (I} or a pharmaceutically ;cceptable salt or solvate
thereof as claimed in any one of claims 1 to 11 in the manufacture of a medicament for use

in the treatment of osteoarthritis.



