WO 03/ 041707 PCT/ SE02/ 02057 1 N ADAMANTYLMETHYL DERWATESAND | NTERVEDI ATES
AS PHARMACEUTI CAL COVPCSI TI ONS AND PROCESSES FOR THEI R PREPARATI ON  The
present iwoeabkn7rel ates to adamant ane derivatives, proc@®sIsgoi/aost heir
preparation, pharnmaceutical conpositions containing them a process for
preparing the pharmaceutical 5 conpositions, and their use in therapy. The
P2X7 receptor (previously known as P2Z receptor), which is a |igand-gated

ion channel, is present _on_a variety of cell es Iargely t hose known to
be i nvoINré@AMM‘ﬁE Y LV R e By A TS D @8@@5 LAEES AScal | rracr ophages
mast  celHEARMACEUBKal CEMMBOSTTFONSARD. PR@(EEMS BQROTHEIIReP @8t or by
extracel lul ar nucl eotides, in particular adenosine tri phosphat e, I eads to
the rel ease of interl eukin- 1(3 (IL-1 (3) and giant cell formation

(macr Op%gg%s%ﬁfr&& hﬂ%laﬁgé %%thSI grag mw&n H@s%és ?545@ r@htion

prolifera $'ahd L-Sef Betin (T'ynphocyt es).
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keratinocytes, salivary acinar cells (parotid 15 cells), hepatocytes and

mesamgi abmpemtlsns ind thein bist indhefepy.r abl e t o make conmpounds effective as P2X7
receptor antagonists for use in the treatnment of inflammatory, immune or
cardi ovascul ar diseases, in the aetiologies of which the P2X7 receptor may

play a ngkeox2Qedd gto@ﬁﬁ%%wwm B Pmr&&ﬁé%z@vhfcﬂysem%&a, atdages 1S

t herefore prow ded a conpound of fornula RL Rl (1) 25

wher ei n chardmeRiepresing od a vaidy oBceltypés lapdly tlﬂosé)kmﬂyn WD Y QT Dithe
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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-1§ (IL-1B) 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 P2X receptor may play a role.

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

formula
(CH,);— A-Ar

R )

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



each Rl independently represents a hydrogen or hal ogen (e.g. fluorine,
chlorine, bromne or iodine) atom preferably a hydrogen atom A

repr esentwOo@s@Y or, preferably, NHC(O; Ar represents &CuSeopo®d7 R4 R3 3
RBR4 Nor NN VI VR R 2 s (II) (Il'l) (1V) one of RR and R3
represents hal ogen, nitro, am no, hydroxyl, or a group selected from /(i)
Cl-C6 al kyl optionally substituted by at |east one hal ogen atom (ii) C3-C8
cycloal kyl, (iii) Cl-C6 al koxy.optionally substituted by at | east one

hal ogen 10 at om and (iv) C3-C8 cycloal kyl oxy, and the other of R2 and R3

r epr esepich R ingtehrendentlyoeprebaitoayniregenror heldgem (. Shwotige, ahlprivepbrR@ine?C n R5/ N
(V); X represents an oxygen or sul.phur atomor a group >N-R8; 15 nisOor1;
R5 repr e59AinS) atomp@e@bﬂfwhygrmpam;ch may be optionally substituted by at

| east one_ subst] sel ect f droxyl, hal ogen and Cl1-C6 al koxy; R6
and R7 g&&weﬁﬁ%ﬁéﬁﬁ\@iﬁfypfﬁﬁ%%%elﬂﬁ@;@%ydrogen atom C1-C6 al kyl
(opti On%lréi)resents a group

R* R*
R Z N R = R = i
| ' | or IN
X : . N X
2
R R? R ,

an (m o
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,
(ii) C3-Cg cycloalkyl, (iii) C;-Cg alkoxy.optionally substituted by at least one halogen
10 atom, and (iv) C53-Cg cycloalkyloxy, and the other of R? and R® represents a hydrogen or
halogen atom;

R represents a group

I?G
X N
/% }n\ R5 / R7
V);

X represents an oxygen or sulphur atom or a group >N-R8;
15 nisOorl;
R’ represents a C;-Cs alkyl group which may be optionally substituted by at least one
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;-C¢ 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;-Cg 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,-Cg alkoxy;



substituted by at |east one substituent selected from hydroxyl, hal ogen,
Cl-C6 al koxy, and 20 (di)-Cl-C4 alkylamno (itself optionally substituted
by at | eaw0 oaner7hydr oxyl group)), or C3-C8 cycl oal kyl (optcarsab1/§2057
substituted by at |east one substituent selected from hydroxyl, hal ogen
and C1-C6 al koxy); and R8 represents qa hydrogen atomor a CL-C5 al kyl group
which may be optionally substituted by at |east one substituent selected
from hydroxyl, hal ogen and Cl-C6 al koxy; WD 03/041707 PCT/ SE02/ 02057 3
with the provisos that: (a) when nis 0, then Ais NHC(O, and" (b) when n
is 1, XwidRhepeMsds ehay:gen and A is C(ONH then R6 and R7 do not both

si mul taneously represent a hydrogen atom or do not both sinultaneously 5
represent an(anwhbsniis Gtthen £1s WEC4Pky| andr when one of R6 and R7 represents

a hydrogen at.o t hen,the other of R6 d. to6 t
unsu)l:/)s_ti tgut e?")C BT ,repéi?ﬁﬁr%fc?fygﬂ%aﬁgg\155%(@&%??%%&;%@;, Sdgbu Oﬁﬁzr or >NH
and A is NHX(O), 4, ﬁ%ﬁ@%xfgtaﬁﬂ%prég&trﬁq{ dgt%glaﬁinﬂﬂ §SRGYH ImuBRIBREYL 2

hydr ogen at om or "do not simultan y represegt an,unsubstituted

Cl-C6 al kyl, or wpeeseonm wisubitdatiC,RE allofprasarnona bkl aodBhreprasentshen t he

other of R6 and R7 does not represent _gn unsubstituted Cl1-C6 al kyl or
-CH2CH2OH, or a phdiosaralgm Binthe abereialimg K aloes Bet repyetest @ t hereof . 15 In
one enbodi nent of the.i nvent o t herne is provided a conmpound of formula
(CHH)mA - A R 1m?qd)e€1'ghé¥%li’nan% represents 1, 2 or 3, preferably 1 or

2; each Rl i ndeRaRAant §yx eyese R tiphar SR Ean A0k NIRC@YethdR band Lior i ne,
chl ori ne, brom ne

do not both simultaneously represent a hydrogen atom or do not both
10 simultaneously represent an unsubstituted C;-Cg alkyl, or when one of R® and
R’ represents a hydrogen atom, then the other of RS and R7 does not represent

an unsubstituted C;-Cg4 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

(CH,),—A-Ar

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



20 or iodine) atom preferably a hydrogen atom A represents C(O NH or,
preferably, NHC(O; Ar represents a group WO 03/041707 PCT/ SE02/ 02057 4
RA RA RBWBORB4WZ RA N lor 2 2 R (I'l) (I'1l) (1V) one @CTREOZMSR3
represents hal ogen, nitro, am no, hydroxyl, or a group selected from /(i)
Cl-C6 al kyl optionally substituted byjat |east one hal ogen atom 5 (ii)
C3-C8 cycloal kyl, (iii) Cl-C6 al koxy optionally substituted by at | east one
hal ogen atom - and (iv) C3-C8 cycl oal kyl oxy, and the other of R2 and R3
represents a hydrogen or hal ogen at g R4 represents a group Rs X in---
RS/N-R7 (V); 10 X represents an oxygen or sul phyr atomor_,a group >N-R8; n
is 0 or 1; R5 repkese b F%)ptionally
substituted by at |
and Cl-C6 al koxy; and R6l| R7 and
atomor a Cl1-C5 al oup whi may be opti‘onalYy substituted by at
| east one substituent | ected from hydroxyl, hal ogeny2 and Cl1-C6 al koxy;
with the provisos thatR"(d) when n iE0, then Ais N%O), a}nd

(I (I v
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,
s (ii) C3-Cg cycloalkyl, (iii) C,-Cg alkoxy optionally substituted by at least one halogen
atom,- and (iv) C5-Cg cycloalkyloxy, and the other of R* and R represents a hydrogen or '
halogen atom;-

R* represents a group

4 Ff .
X N

/E }n\ Rs / \R7
“ V);

10 X represents an oxygen or sulphur atom or a group >N-R® ;
nisOorl;
R represents a C;-Cs alkyl group which may be optionally substituted by at least one
substituent selected from hydroxyl, halogen and C,-Cg alkoxy; and
R6, 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 whennis O, then A is NHC(O), and
(¢) whennis 1, X represents oxygen and A is C(O)NH, then R® and R” do not
20 both simultaneously represent a hydrogen atom or do nc;t both simultaneously
represent an unsubstituted C,-Cj5 alkyl, or when one of R® and R’ represents a
hydrogen atom, then the other of RS and R’ does not represent an

unsubstituted CI-C5 alkyl, and



(e) when nis 1, X represents oxygen and Ais C(ONH then R6 and R7 do not
20 both sinultaneously represent a hydrogen atom or do not both

si mul t anew0IBM4170Epr esent an unsubstituted Cl1-C5 al kyl, oPCEis&En2/em87 of R6
and R7 represents a hydrogen atom then the other of R6 and R7 does not
represent an unsubstituted C1-C5 al kyl, and WO 03/041707 PCT/ SE02/ 02057 5
(f) when nis 1, X is oxygen, sulphur or >NH and Ais NHC(O, then R6 and
R7 do not both sinultaneously represent a hydrogen atom or do not both

si mul t aneously represent an unsubstituted Cl1-C5 al kyl, or when_one of R6
and R7 repr gfentwhea thiydr Bgeoxygeongulphve or bNE amkihf’eisI‘éHCRB),athleélambRs not
represent 5 an unsubstituted CL-C5 al kyl or - OH;

phar maceutical |y d@d@éb@fétﬂféu tapepushy r@msv@ttaéwmﬁ@éﬂom PlthlFFébéﬁht ext of the
present specificatl, %nteg'f% f f)re%rﬁean"l\ﬁﬁ&skﬂg%dcﬁéggal ! o?u%%egé’g’@@ &&if nt  or

al kyl nmoiety in a s group na ’br anc es of
al kyl io groups/ rpf &bﬂe@&t%&b%ﬁn@oﬁﬁh&ﬂt}ﬁ e RORC aho e dbé‘sﬁrhd!‘i'@ré@hﬂﬁw

et hyl, n-propyl, isopropyl utyl, isobutyl, tert-butyl, n-pentyl,

n- hexsyl and conblamamsldlssm&d(émzstamylmr —(Bﬁjg(’feHjCDH;r eof . The al kyl groups in a
di -C1-C4 al kyl ami ng substituent group nmay be the sane or different.
Fur t her oriampharpanertiodtly appspiableaaligr seleteitheretfe definition of R5, if the at

| east one optional substituent is a hydroxyl or alkoxy group, it will not

be attached to a is carbon atom adj acent either to -X- or to - NR6RY.

Si i | ar Iy thd Ebrtdd® oflgkipRistht@peciftatidh, ukiéss oHwiz8 indicaldd bR %Ny Qibs@uk@Xy

noi ety should not be attached to a carbon atomwhich is adjacent to a
ni t r ogeroratlginmoliety ama srbstniemegroumiay be hncar@nbramhedAtE}qawiesséaH@l a graup of

formula (11) or, (111)., .20 In her enbo nt of vention, Ar
r epr Bs erfreuRs/1pistics ‘ES’PW%?WH"?F#’OH @9@561? 3¢By IR V Br@%@ats a hal ogen

by ar oy 150G BB iRyl MO, Lher Tk Myt ot Eitoina B oy MiFde
more thereof. The alkyl groups in a di-C;-C, alkylamino substituent group may be the

same or different. Further, it should be appreciated 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 NRR”. Similarly, in the definitions of R6, R’

and R8, 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 represents a group of formula (II).

One of R? and R represents a halogen (e.g. fluorine, chlorine, bromine or iodine), nitro,
amino (-NH,), hydroxyl, or a group selected from (i) C;-Cg 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,;-C, alkoxy, optionally substituted by at least
one (e.g. one, two, three or four) halogen atom(s) as defined above, and (iv)

C;-Cg cycloalkyloxy (e.g. cyclopropyloxy, cyclobutjtloxy, cyclopentyloxy or



25 alkyl, optionally substituted by at |east one (e.g. one, two, three or
four) hal ogen aton(s) as defined above, (ii) C3-Cs cycloal kyl (e.g.

cycl opr opyb,030yrbpbut yl , cycl opentyl or cycl ohexyl), (ii PCTGEoII®RO&T koxy,
preferably Cl1-C4 al koxy, optionally substituted by at |east one (e.g. one,
two, three or four) halogen aton(s) ag defined above, and (iv) C3-C8

cycl oal kyl oxy (e.g. cycl opropyl oxy, cyclobutyloxy, cyclopentyloxy or WO
03/ 041707 PCT/ SE02/ 02057 6 cycl ohexyl oxy), and the other of R2 and R3
represents a hydrogen or hal ogen at og as defined above. In one enbodi nent
of the icyulehéxyboxy),omel thé ofR2r afifl™ 831 Repapessent 8 hadiogbmgetml¢gumciomes a 5
chlorine or bromne) atomand the other of R2 and R3 represents a hydrogen
atom | sleneddhondi nent of the invention, nis 0. R5 represents a Cl-C5
(e.q. Cl C3) al kyl group which maybe optionally substituted by at io |east
one substituent (e.g. one, two, three or four substituents independently)

sel ect e(int)ﬁé’gﬂlbé‘diﬂ{eﬁt?‘dﬂthe m%&ﬂﬁlﬂoﬁ@oﬁR iﬂ&l@} ie?éserﬁ@hﬁélb@@n (sQékPeiE‘ d41€ ofr
i odi ne) and CI-Cs, preferably C1-C4, a o>§y e.g. nethoxy, ethoxy,

n- pr opoxhlommebubmmyne)mtqman«bme otherMRomyandepreaanﬁslal‘rwtdmgesatn‘many two or
nore thereof). 15 In an enbodi nent of the invention, RS represents -CH2-,
-(CH2) 2-, -(CH2)3- or -CHCH(OH) CH2-. R6 and R7 each i ndependent |y

t: (i hyd t C1- 8, ferably Cl-C5, alkyl
opti onaith o etbbePetl SRR R FEhaF Sone dubst i cuent (o . one, tho. three

or four substituents independently) selected from hydroxyl, hal ogen (e.gqg.
fluori ne,. chlorine, bromne or iodine), Cl-C6, preferably Cl 4, al koxy
(e.g. miR Hepypsentsd GQ@ (e. g @f‘@gbﬂkyl grotpwhich may- h@emvtlon@ll,y qubblantsd pyand |
conbi nati ons of _an nore thereof), and “LS{? - 4, prefgrably
Cl-C2, awqéwrsﬁﬁuhwemt é%g fOHGpW(b HEP$ 9T @ubg%hstﬂaﬁréa pefidentdy) sslesied i@ e g.

one or | | al |
st t By PaREYe AR Mo Pl Y B reRIb T
C,-Cy, 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-~, -(CHj),-, -(CHj)3- or
-CH,CH(OH)CH,-.

RS and R each independently represent:
(i) ahydrogen atom, |
20 (i) Cy-Cg, preferably C;-Cs, alkyl 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), C;-Cg, 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;-Cy, preferably C;-C,, alkylamino (itself optionally substituted by at
25 least one, e.g. one or two, hydroxyl group(s)), or
(iii) C;-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;-C,, 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, bromne or iodine) and Cl-C6, preferably Cl-(4,
al koxy (ewg.o3met7hoxy, et hoxy, n-propoxy, n-butoxy, n-penPOeTSEZ0208K0XY and
conbi nati ons of any two or nore thereof). 30 WO 03/041707 PCT/ SE02/ 02057

7 In an enbodi rent of the invention, /R6 and R7 each independently
represent: (i) a hydrogen atom (ii) Cl-C5 al kyl optionally substituted by
at | east one substituent (e.g. one, two or three substituents

i ndependently) selected from hyd%oxyl and (di)-Cl-C4, preferably C1-C2, 5
al kyl amime é¢hbakmtnteftlicdnadrdtipnsRbsnd Rlcat 11ndppamddnéa$¢pr@ﬂwt e.g. one or two,
hydr oxyl group(s)), or (iii) C5-C6 cycloal kyl optionally substituted by at
| east oﬁé ehgdrogmat@m,tm hydroxyl group(s). 10 R8 represents a hydrogen

f [ 1
Subet 1 (DeqCry B SRENRRoEdaEs palitey BRSHBILGTCE g B SR 1Y
substit H@d@ﬁﬁ.lenfs RARPENIRIN) éé)ec@ﬁ'fﬁﬁrﬁ ﬁ?drﬁkﬁnhﬁw gﬁPG{JCm prifadisip jCg.

fluorine, chlorine, bromne or iodine) and C6, preferably Cl-C4, al koxy

(e.gs melkpeino Gisbidxytionatlprsaimdixyted by buitast pne, ez pa b0, hydiosxloxy and
conbi nati ons of any two or nore thereof). 15 In an enbodi nent of the
i nvent i gmup), regpr esents a hydrogen atomor a C1-C3 al kyI group which may

aroup( st Pl Groeed BRI B et tho, S0° R o BT
mdepemgﬁ,:}lh s?r'ar epresent a 20 hydrogen atomor a Cl-C5 (e.g. C1-C3) al kyl

group y be optionally substituted by at |east one substituent
(e.g. one, two, three or four substituents independently) selected from

ol ki o8 ooy beaeitip s i opSiiTh Bitor HepeRIp e hescryand
conbi nat | P nally sugst%uteal\ﬁ)y attastBAE s&b@ﬁﬁgﬁf&. g. one, two, three or four substituents
independently) selected from hydroxyl, halogen (e.g. fluorine, chlorine, bromine or iodine)
and C;-Cg, preferably C;-Cy, alkoxy (e.g. methoxy, ethoxy, n-propoxy, n—bufoxy,
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 C;-Cj 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, R’ and RS each independently represent a

20 hydrogen atom or a CI-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).

25

In a further embodiment of the invention, R6, R7 and R® each independently represent a
hydrogen atom or a C1-Cs (e.g. C;-Cs) alkyl group optionally substituted by at least one,
e.g. one, two or three, hydroxyl group (é) such as -CHj, -C,Hs, -CH(CHj3),, ~CH,OH,
~(CH,),0H, -(CH,);0H, -CH(CH3)CH,O0H, -CH,CH(CH;)OH, -CH,CH(OH)CH3,



25 In a further enbodi nent of the invention, R6, R7 and R8 each

i ndependently represent a hydrogen atomor a C1-C5 (e.g. Cl1-C3) al kyl
group optwomalhyosubstituted by at | east one, e.g. one, PaE/SEn2/0dsEE,
hydr oxyl group (s) such as -CH3, -C2H5, -CH(CH3)2, -CH2OH, - (CH2)20H,
-(CH2) 30H, -CH(CH3) CH20H, - CH2CH(CH3)g0H, - CH2CH(OH) CH3, WD 03/041707

PCT/ SE02/ 02057 8 - CH2CH( OH) CH2OH, - CH2C(CH3) 20H, - CH(i sopropyl ) CH2CH,
-CH(CH2OH) 2, or -CH2C(CH3) 2CH2OH. I n an enbodi nent of the invention, there
is provided a subset of conpounds of fornula i)ll&) 5 and pharnmaceutical ly
accept abll,GA(QK) Gl ot R € H:)ye T of CH(isopwnyORH R, eéH 811, okach R1
represents a hydrogen _atom A represents NHC(O; Ar represents a group R4
R4 R3 F@{z(?\(qg:&)zﬁ Pk R 10 (11) (111) 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 R6

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

10 ’ ;
(ID (Im
one of R? and R® represents a halogen atom, and the other of R% and R® represents a
hydrogen atom;

R* represents a group

RB
l
X N

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

group; and



X1 RNR7 is (V); X represents an oxygen or sul phur atomor a group
>N-R8; nisOorl; R5 represents a Cl1-C3 al kyl group optionally substituted
by at | eaw0 oanel7hydr oxyl group; R6 and R7 each i ndepende®CISEpE@Issent a
hydrogen atom C1-C5 al kyl (optionally 20 substituted by one or two
substituents independently selected fgom hydroxyl and (di)-Cl-C2

al kylamno (itself optionally substituted by at |east one hydroxyl group)),
or 6 cycloal kyl (substituted by at |east one hydroxyl group); R8
represents a hydrogen atomor a C2 al kyl group substituted by at |east one
hydr oxylsubjgctonphe prodistidal) b )bt {0VmPEivn8E@Rs@2057 9 subject to the provi sos
(a), (b) and (c) nentioned above. In another enbodi nent of the invention,
there is provided a further subset of conpounds of 5 formula (1), and
pharmaceutically acceptable salts and sol vates thereof, in which: m ,
represents 1; each Rl represents a hydrogen atom A represents NHC(O; Ar

r epr esenf anéther @hbdifed®d s tH33nvehtiolN tBEre ispfdRided @ fittier kibset b dompounds of

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

each R represents a hydrogen atom;

R* R*
R RY
72N =
|
J;; or ;@“
% R

1D (II0)

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

A represents NHC(O);

Ar represents a group

10

hydrogen atom;

R* represents a group

Rs

I

X N
/F \:][n\ Rs/ ~ R7

15 | V)
X represents an oxygen or sulphur atom or a group >N-R8;
nisOorl;
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 6ptionally substituted by one or two 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.



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 R6 X n RS/N. R7 15 (V);
X represewD3am7oxygen or sul phur atom or a group >N-R8; mRCISE0/@0571; R5
represents a C2-C3 al kyl group optionally substituted by at | east one
hydroxyl group; R6 and R7 each indepgndently represent a hydrogen atom or
a Cl1-C5 al kyl group 20 optionally substituted by one or two hydroxyl
groups; RB 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)
nention@dm@bnmefcMﬁb@Bﬂ@éﬂﬁ@ﬁnEﬁﬂbéEﬁRﬂﬁZOS? 10 Exanpl es of conpounds of
the invention includ amant yl ne -5-chl oro- 2-

{3-[(3-hydr owﬁrééwantylmﬁtM) ?ﬁhlafgriz {p- [(%Bmlremrﬁ@m de,
soni cobPREHIEE IRYUPRERFIOR do. N (1- Adamant yI Nethyl )2 chi of o 5. {a-[ (3-
N (15 Adanant o e P R B oo A 0 rprppyheminolpronyl); nyt ety
am ne } 1@hj:qay1hérmde@hhydmnhﬁmde,10 N (1- Adamantyl net hyl )-2-chloro-5-(3 - { [(1
R) - 2- hydr oxy (1 Adarrrﬁztut’]cylmethy )_l_cﬁlrg'rorlg_{% ;()g_opyl ) ni coti nam de,
hydroxypropyl)amino]propyl}nicotinamide,
N-(1-Adamantylmethyl)-2-chloro-5-(3- {[(15)-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-aminopropy?1)-5-chloroisonicotinamide
hydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-[3-(ethylamino)propyllisonicotinamide
15 hydrochloride,
N—(l—Adamantylmethyl)-S-chloro—2-({2-[(3-hydroxypropy1)amino]-
ethyl} thio)isonicotinamide hydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3- {{(1R)- 2-hydroxy—1—
methylethyl]amino} propyl)isonicotinamide, dihydrochloride,
20 - N-(1-Adamantylmethyl)-5-chloro-2-(3- {[(1.S5)-2-hydroxy-1-
methylethyl]lamino} 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,



N- (1- Adamant yl et hyl ) - 2- ( 3- am nopr opyl ) - 5- chl or oi soni coti nam de
hydr ochl ori de,

N ( 1- Adamaiotoglosmedhyl ) - 5- chl or o- 2- [ 3- (et hyl am no) propyl ] i seqirsebi/eeasi de 15
hydr ochl ori de,

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

t hi o)i soni coti nam de hydrochl oride, N-(1-Adamantyl nethyl)-5-chloro-2-(3-
{.[(1R)-2-hydroxy-1 net hyl et hyl ] am no} propyl )i soni coti nanm de,

di hydrochl oride, 20 N (1-Adamantyl nethyl)-5-chloro-2-(3- f [(1

S) - 2- hydroxyﬂﬁ@.Admﬁmhyhﬁﬁmy)$ahhn32{bﬂﬁﬁ§)24sonicotinanide

di hydrochl ori de, 1- Adamant yl net hyl ) - 5- chl or o- 2-

{3-T(2- ﬂnydnoesxgrepﬁlgbmlaﬁ%mepmléwmhnami@oﬁihaéwmw@e hydr ochl ori de,

E;ggoﬁgg?gg;%&ggéﬁ%?éy %&%?ﬁggﬁ%%%§3#%%ﬁ3§§25§drochloride
N-(1- A,d?ﬁ?&%{yﬁﬁigﬁqﬂg%ﬁ%;}g*ﬁgm)ﬂogib&t{rﬁn{l&@ dirsRIgidey | ) am no] et hyl }-

am no)i rochlorid

N—(1sAdanantyvﬁDAhmh%ﬁﬁkmﬂhﬂ}ﬁ«ﬂkﬁ@Q«Bd@@ﬁbpﬁkanlno)propyl]lsonlcotlnanide
di hydro chl oride, WO 03/0417Q7 PCT/SEQ2/02057 11 N (1

- Adamant§hyseasaypropyHaginog propylisgnicotinamides dilydrochloride,

it T i FT RSB RS SnLRRL braggle, g hvarechl ori de. V- (
di hy dr Oxyghedid iRy 1 Pﬁhﬁbﬁﬁw}1§&ﬁe&%ﬂnﬁtwmﬂﬁim@mmw ochloride, 5

N-(1- Adamant yl met hyl') - 5- chl or o- 2- (3-{[ (2S5) - 2, 3- di hydr oxypropyl | am no}
propyl )i soni @b(h-Admmdﬁylmhtho;Mﬁsblﬂr@Qr{del;(2-hy4mchdanant yl met hyl ) - 5- chl or o- 2-

t3-1 1(04 mnc;%;[lngrlo%)}cﬁlugﬂl% grlol))ﬁ?]s !:nBu %ﬁ%’ée}&ﬁ%}o&ﬁ (:’llTi de dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[(1R)-1-(hydroxymethyl) ;2-
methylpropyl]amino } propyl)isonicotinamide, dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[2-
(methylamino)ethyl]amino} propyl)isonicotinamide dihydrochloride,
15 N-(1-Adamantylmethyl)-5-chloro-2-(3- {[3-
(methylamino)propyl]amino } propyl)isonicotinamide bis(trifluoroacetate),
N-(1-Adamantylmethyl)-5-chloro-2-[3-({2-[(2-
hydroxyethyl)amino]ethyl}amino)propylJisonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3- {[2-
20  (diethylamino)ethyllamino}propyl)isonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3- {[2-hydroxy-1-
(hydroxymethyl)ethylJamino} propyl)isonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-{3-[(2-
hydroxyethyl)(methyl)amino]propyl}isonicotinamide dihydrochloride,
25 N-(1-Adamantylmethyl)-5-chloro-2- {3-[(3-hydroxy-2,2-
dimethylpropyl)amino]propyl}isonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3- {[(2R)-2-
hydroxypropyl]amino } propyl)isonicotinamide, dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-({[3-

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



N-( 1- Adamantyl met hyl )-5-chloro-2- { 3 - [(2-hydroxy-2 10

nmet hyl propyl ) am no] propyl }i soni coti nam de di hydrochl ori de,

N ( 1- Adamaotoglomsbhyl ) - 5-chl oro-2- (3- { [ (1R)-1- ( hydr oxynePayISE0262057
met hyl propyl] am no } propyl)isonicotinam de, dihydrochloride,

N- (1- Adanantyl met hyl ) - 5-chl oro-2-(3- {5 [ 2-

(et hyl am no) et hyl ] am no} propyl )i soni coti nam de di hydrochl oride, 15
N- (1- Adamant yl met hyl ) -5-chl oro-2-(3- { [3 (rnethyl am no) propyl ] am no -
}propyl)isonicotinam de bis(trifluoroacetate), N (

1- Adamant yl na_p@y};@larﬁargﬂm%d?.s{cmor&.{zé{(ﬁ[z([@_\- hydr oxyet hyl ) am no] et hyl }
am no) propyl ] i soni coti nam de di hydrochl oride, )

N- ( 1- Adduyeroixyéthg)amyind letytrngno)ngetifydlisopjcptipgmidgiddiyidyoduarifs) et hyl ] ani no
}propyl)isonicotinam de di_hydrochl ori de,

N- ( 1- Adarmant ﬁﬁeﬁﬁ?{lﬁn@m@%}'&%{g&?'@ﬁ[ 2- hydr oxy- 1-

(hydr ox . } i W) ) iiaydr ochl ori de,
{1 A prED Ry RER HRiRB obl ARRGAL kIO,

hydr g@xyet hyl ZW.ehdahiaiintedny-spilore-20H¢nt | nanmi de di hydrochl oride, 25
N- ( 1- Adamant yl net hyl ) - 5-chl or o- 2-{ 3-[ ( 3- hydr oxy- 2, 2

di met hy Ihydopyéthelyimmiod Jsthoplisqrievinamids dlzydrerhleridey dr ochl ori de,

N- ( 1- Adamant | )-5-chl - 2: (35 2R) - 2-

hydr oxypr opyﬂ‘&en}‘%?%ﬂ%ﬁﬂ%ﬁggﬁﬁ@g?iznén* e, di hydrochl ori de,

N- ( 1- Adaj ; - . ey D - .

(et hyl g{%anog%ﬂrag%g%gﬂeﬁlﬁ ?Eﬁlﬁﬁﬁaﬁg%%ﬁgﬁ?cr%?%%%e di hydrochl ori de, WD
03/ 041707 PCN-8EAA4A02@HMmetii)-BohlordddBeniciytamting)pyorhA idvninotind@nidé { 2- [ ( 2-

hydr oxyet hyl ) am no] ethyl } am no)nethyl]isonicotinam de di hydrochl ori de,
N- ( 1wAddwydrachionde.hyl ) -5 -chl oro-2-(f [2 (methyl amino)ethyl] anino

pmethyl)i Soniﬁat_kgggén elngegt}rll})ﬁsj-%goggrlngbi- ﬁ&S)-Z-hydroxy-}
(methylamino)propylloxy}isonicotinamide,
N-(1-Adamantylmethyl)-2-({3-[bis(3-hydroxypropyl)amino]propyl} amino)-3-
chloroisonicotinamide dihydrochloride,

15 and all pharmaceutically acceptable salts and solvates of any one thereof.

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

20

(1) when n is 0 and R® represents CH,, reacting a compound of formula

R X)



5 N (I -Adamantyl net hyl )-5-chl oro-2-{3-[(2- hydroxyethyl)am no] et hyl }

i soni coti nam de di hydrochl oride, N ( 1-Adamantyl nmethyl)-5-chloro-2- {3-[(3-
hydr oxyprwpyBp4mi no] et hyl} isonicotinam de di hydr ochl or iPd&/SE02/02057

N (1- Adamant yl et hyl ) - 5- chl or o- 2- [ 3- (et hyl ami no) propyl ] i soni coti nam de 10
hydrochl oride, N (1-Adamantyl nmethyl)-prbrom-2- { [(2S)-2-hydroxy-3-

(met hyl am no) propyl ] oxy }isonicoti nam de,

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

chl or oi soni coti pam de di hydrochl oride, 15 and all pharmaceutically

accept ahiieraaR! Sreprdes ol CEORE 00L-CaY. OhErdphseros leaVing go@s@nt halogant i on
further provides a process for the preparation of a conmpound of fornula
(1) as oefitoleehesblphenatoor meibhne srplomeiet aid g, B REpnd B eresasi defined isol vat e

t her eof %ﬁi conprises: 20 (i) when nis 0 and R5 represents CHZ2,

react i ngoB® 62Fgo%d of formula Rl, R3 (CH2)- NHI 0 R2 RL RL R (X) WO

03/ 0417%%05%{11?@9121{0%\%7 13 wherein R10 represents -C(OH or -CH2L1, L1
represents eaving group (e.g. halogen, paratoluene sul phonate or

met hane sul phonate) and in, R, R2 and R3 are as defined in formula (1),
or R
3
R yZ |
(CH,)— NH N

R R

R’ (X1

wherein R!! represents —C(O)H or —CHZLZ, L? 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

10 acompound of formula

I
(CH,)— NH.__I N

(X1D)
wherein. R!2 represents ~C(O)H or —CH2L3, 1} represents a leaving group (e.g. halogen,
paratoluene sulphonate or methane sulphonate) and m, R', R* and R® are as defined in
formula (J),

15 with a compound of formula (XIII), HNR6R7, wherein RS and R are as defined in
formula (I), under reductive amination conditions when Rlo, R'! or R represents -C(O)H
or in the presence of a suitable base when Rw, R or ' represents —-CHQLI, —CH2L2 or

~CH,L>; or



a conpound of formula 5 R1 1 ;x--- (CH2)mNHNOR2 RRL 1R1 1 (XI)
wherein R11 represents -C(OH or -CH2L2, L2 represents a | eaving group
(e.g. halwgen/j417par at ol uene sul phonat e or net hane sul phonZC&)SEeziekosh, R,
R2 and R3 are as defined in formula (I), or io a conmpound of fornula R3
R12 (CH2)mNH. N OR2 RL RL RL (X i% wherein R12 represents -C(OH or
-CH2L3, L3 represents a leaving group (e.g. hal ogen, paratoluene

sul phonat e or net hane sul phonate) and in, RlL, R2 and R3 are as defined in
formula (1), 15 with a_conpound of6 forn}JIa (XI'11'), HNR6R7, wherein R6 and
R7 are 8) defwhead is0, RY Br(CH, B and)R " andderare bolhdtyidrogen ntenatingenconopraind i ons
when R10, R11 or R12 represents -C(OH @§ in the presence of a suitable
base whet fmmmla Diesslefipabindi gpeveinvehiclcRp | epreseyp+GHpl , ar@gppoupd ofpp

03/0417Q7_PCT/.SE02/,02057. .14, (. en,mis 0  RBs2(CH2)2 and and R7
are. bot HOMR GAS cpaadin ) fabegh iR lngP"feE?%TS%ﬁ%%x% SeGepPind®t 0" )
above i { ? 3 falpeate] ’ ; as
defi nedq?%%@@%%v%@ﬁgmﬁﬁ%%%ﬁzﬁgﬁgg eﬁ%ﬁg - CHLZLI:Q‘%on’r wgtﬁg %1%8 E}r%@t(&)lf

s cyanide, followed by a hydrogenation reaction; or

(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

(X1V), R13C(O)H, wherein R'> represents an optionally substituted C;-Cg alkyl or C3-Cg |
10 cycloalkyl group as defined for RS and R’ in formula (I), under reductive amination

conditions; or

(iv)  whennis O and R’ represents a C3-Cs alkyl group optionally substituted as defined
in formula (I), reacting a compound of formula

15

(CH,)=— NH X

R’ R’

R’ XV)

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

20



formula (XIl1) as defined in (i) above in which R12 represents -CH2L3, with
an alkali netal 5 cyanide, followed by a hydrogenation reaction; or (iii)
when n i sw0,0386170s (CH2) 2 and at | east one of R6 and R7 i #CoiSEe2/020haN
hydrogen, reacting a conpound as prepared in (ii) above with at |east one
conpound of formula (XIV), R13C(O H,jqherein RL3 represents an optionally
substituted Cl-C6 al kyl or C3-Cg 10 cycl oal kyl group as defined for R6 and
R7 in formula (1), under reductive am nation conditions; or (iv) when nis
0 and R5 represents a C3-C5 al kyl group optiggally substituted as defined
in formula (lI), reacting a conpound of fornmulla 15 R14 R3 N (CH2)m NH O R2
RRL IRL 1 (XV) wherein Rl4 represent R ving group (e.g. hal ogen or
trifluoronethanesul phonate) and in, R, R3 are as defined in
formula (1), or a conpound of f@HnH-aNH20 03041707 PCT/ SEQ2/ 02057 15
RI5 R3 (CH2)mNH . N Ok

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

a compound of formula

5 R | (XVII)
wherein R'® represents a leaving group (e.g. halogen or trifluoromethanesulphonate) and
m, R, R? and R? are as defined in formula (I),

with a compound of formula

10 R (XVII)

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

15
(v) whennisOand R’ represents a C3-Cs alkyl 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



O R RLRLRL (XVI) wherein RL5 represents a |eaving group (e.g. hal ogen
or trifluoronethanesul phonate) and in, R, R2 and R3 are as defined in
formul a (WP,03041707 conpound of forrmula R3 R16 (CH2) m NH i : PCTSEQ/@20R R 5 R
(XVI1) wherein R16 represents a | eaving group (e.g. hal ogen or
trifluoronethanesul phonate) and in, g, R2 and R3 are as defined in
formula (1), wth a conmpound of formula RS R6 7 10 R (XVIII) wherein RS
represents a Cl1-C3 al kyl group optionally substituted as defined for R5 in
formula (1) and R6 and R7 are as defined in formula (1), followed by a
hydr ogenati on reaction; or 15 (v) when nis O and R5 represents a C3-C5
al kyl group optionally substitut eﬁS'as defined in fornmula (1), reacting a
conmpound of forrmula (XV), (XVI r~ofyll) as defined in (iv) above, with a
conmpound of forrmula WO 03/ 04 7 PCT/ SE02/ 0g0%X5 16 RS SCH

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-R8, reacting a compound of formula

R
3
R yZ lN

(CHz)*m—-A

R2
R R’

R’
(XxX)

10 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

R
3
R _ l
N

(CHz)ﬁ

RZ
R! R'

1 5
R (XXT)

15 wherein R'S 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



(XIX) wherein R5, is as defined in formula (XVII1I) in (iv) above,

by a hydrogenati on

f ol | owed

reaction and then an oxidation reaction and then by

react i on wbtob/osr7epnpound of formula 5 (Xl I11) -as defined PAT(SEp2/@dosve under

reducti ve am nati on conditions;

>N-R8, reacting a conpound of formula;7Rl7 R3 N (CH2)m'" 2 RRL
10 wherein R1l7 represents a |leaving group (e.g. hal ogen or

trifluoronethanesul phonate) and m A R,

formula (1), or a conpound of formula RI8 R3I_N (CH2);TA 2 Rl RL

or (vi) when nis 1 and X is oxygen or

R (XX)

RZ and R3 are as defined in

R (XXI)

17 R3

is wherein R18 represents a | eaving ~¢. hal ogen or
trifluoromet hanesul phonate) and in, A |R,/IR2 and R3 are as defined in
formula (1), or a conpound of f?élqlfl—% N041707 PCT/ SE02/ 02057
R19 2/m '
RZ
R’ R’
R1
' (XXII)

wherein R' represents a leaving group (e.g. halogen or trifluoromethanesulphonate) and

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

R®
I

' N
/X\ 5/ ~R’

5 H (XXII)
wherein X’ represents oxygen or >N-R® and RS, R6, R’ and R® are as defined in formula

(D; or

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

10

6 7
RB\ N~ R’ RN N~ R
R6
. |
R / S ~ R5 - N ~ R7
|
or * N
O FR
(XXIV) _ (XXV) (XXVI)

wherein, in each of formulae (XXIV), (XXV) and (XXVI), L represents a leaving group
15 (e.g. halogen or hydroxyl) and R2, R3, RS, R® and R are as defined in formula D,

with a compound of formula



-~ N (CH2)MR2 R1L R1 RL (XXIl) wherein R19 represents a |eaving group
(e.g. halogen or trifluoronethanesul phonate) and m A R, R2 and R3 are
as defi newoiogodopTula (1), with a conpound of fornmula R6 PETHER/MRISXXI | 1)
wherein X represents oxygen or >NNR 8 and R5, R6, R7 and R8 are as defined
in formula (1); or (vii) when Ais NHC(O), nis 1 and X is sul phur,
reacting a conpound of formula 10 R~ N, R7R6 7 \NR | SIIR5 S~-R5 R6
333RSRN~R7 L4 Nor L NL4 4r OR O2 02 (XXIV) (XXV) (XXVI)
wherein, in each of fornmulae (XXIV)( H(Q(_XMH and (XXVI), L4 represents a

| eaving group is (e.g. halogen or %yﬁmoxy?) and R2, RL R5, R6 and R7 are
as defined in formula (1), wt npound of formul a

1
R R

R’ (XXVII)

wherein m and R" are as defined in formula (I); or

(viii) when A is C(O)NH, n is 1 and X is sulphur, reacting a compound of formula

6 7
RG\N/R7 R\ITI/R
| 5 5 6
_R R R
7 3 i R? S Il\l
R3 _ N R _ 7 I \RS \R7
l I or N N
. N
NS HN N
R2 R2 R
(XXVIII) (XXIX) (XXX)

wherein, in each of formulae (XXVIII), (XXIX) and (XXX), Rz, R3, RS, R® and R are as
defined in formula (I), with a compound of formula

10
(CH,)—C(O)L°

R (XXXT)
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

(D), reacting a compound of formula



WO 03/ 041707 PCT/ SE02/ 02057 18 (CH2)mNH2 R~ R R (XXVIl) wherein in and
Rl are as defined in fornmula (I); or (viii) when Ais CCONH nis 1 and X
i s sul phuwp iseacdi ng a conpound of formula 5 7 R /R R NPCRSE®RNWRS SI RS R6
3 RRNR3IRS-REINR7T ~Nor NHZN HZN H2ZN 2 2 2 R (XXVI11) (XXl X) (XXX)
wherein, in each of fornulae (XXVII11)19 (XXIX) and (XXX), R2, R3, R5, R6 and
R7 are as defined in formula (I), wth a conpound of fornmula 10 (C CH2) m
C(OL5 RL RR(XXXI) wherein L5 represents a |leaving group (e.g. hal ogen
or hydroxyl) and in and Rl are as defined in gornula (I); or 15 (ix) when
nis O and R5 represents a C2-C5 al kyl group stituted as defined in
formula (1), reacting a conpound of fornmul :

2\

o F
R R’
)
R (XXXII)
or a compound of formula
A
Y
3
RN~

(CH)— NH___Ax N

0O R
R! R’
1
R (XXXIII)
s or a compound of formula ‘
3
RN~ | Yo
(CHp)m NH I N v
0 R
R! R'
)
R (XXXIV)

wherein, in each of formulae (XXXII), (XXXIII) and (XXXIV), Y represents a bond or a
C;-C; alkyl and m, R, R? and R are as defined in formula (I),
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



WD 03/041707 PCT/ SE02/02057 19 O YIZR3 N (CH2 Y mNHO R2 RRL RL
(XXXI'l) or a conpound of formrula O YR3I N (CH2, NHt O2 RRR

(X) CXI'l I YWo3ps1767 conpound of formula R3'Y (~O H - NH PCWSE0Z)20s0 R2 R
RL R (XXXIV) wherein, in each of formulae (XXXI'1), (XXXI'll) and (XXXIV), Y
represents a bond or a 20

(x) when n is 0 and R’ represents a C4-Cs alkyl group optionally substituted as defined
in formula (I), reacting a compound of formula (XV), (XVI) or (XVII) as defined in (iv)

above, with a pre-treated compound of formula

5 < R (XXXV)
in which L’ represents a hydrogen atom and R represents a C;-C5 alkyl group optionally
substituted as defined for R’ in formula (I) and R® and R7 are as defined in formula (I),

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

10 (xi) whennisOand R’ represents a C3-Cs 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 such as tetrakis(triphenylphosphine)palladium,

with a pre-treated compound of formula

5
P

is L (XXXVIII)
in which L’ represents a hydrogen atom and R> represents a C;-C5 alkyl group optionally
substituted as defined for R in formula (I) and P is a suitable protecting group such as tert-
butyldimethylsilyl, wherein the compound of formula (XXXVIII) 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 formula

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

xii)  whennis 0 and R’ is (CHy),, reacting a compound of formula (XV), (XVI) or
2

(XVII) as defined in (iv) above with a compound of formula

25 (XXXIX)



Cl-C3 alkyl and m Rl1, R2 and R3 are as defined in formula (1), wth a

conpound of forrmula (XII1) as defined in (i) above, and optionally

t her eaf t ewO 030417@Bcting with a G -C6 al kyl ati ng agent or WCITISEa2/02057

hal ogenati ng agent; or WD 03/041707 PCT/ SE02/ 02057 20 (x) when n is 0 and

R5 represents a C3-C5 al kyl group optixnal |y substituted as defined in

formula (1), reacting a conpound of formula (XV), (XVI) or (XVIl) as

defined in (iv) above, with a pre-treated conpound of fornula R N .Rs -~s

1 75 R (XXXV)_ 400 Which L6 represents a hydrogen atom and R5 represents a

Cl1-C3 al WbPregk%uﬁemﬁﬁqnéﬁmmlgab ededying graveshchss didlkyléd, dialicyBoranror bineal a (1)
wherei n the conpound of

d R6 d R7 f | a
? (r;r nul aam&fe o &SB“'E%?IE&?té’é’ls{/]ﬁ“fﬂgggudlﬁlglﬂmbiﬁmbﬁméplaﬁémem@madnmn,( xi) when n

is 0 and i 0 ituted as
defi ned fﬁgﬁegggfﬁﬂ%ﬁﬁh%cgﬁo%g?%’on@%gmﬁs cp%,nﬁ% na&(g?\?)' V1) or
(XVIl) as defined in (iv) above in the presence of a suitable catal yst

such as }et r aki s(trl phenyl phosphi ne) pal ladium with a pre-treated conpound
of fof mufx&)~opvhemn is | | 81953, maﬂmg:mcd_mﬁoundmﬂf&mﬂas(mhmmgﬁn at om and

R5 | bsti t ut ed def df R5
Ay \int 38@?%&6&1 Aipberd R eoBpprER fhgmah AR Re s é&siméfn st o
but yl di mgjokry, |f§11(!>\¥43db bl &1&%a&8%ﬁ&@%n%&lr%&§@g% armgllpzl 8’% fsoplqgla

pre-treated ‘W th ydr obor ati ng agen

protecti (ﬂ@IIgamqﬁneE’m (1}1a]ﬁ)véelﬂﬂ@{ﬁdﬁch@é\arﬁﬁlaﬁ@ﬁ@@ﬂd?ﬂ@nst hen by an oxidation
reaction and then by reaction with a conpound of forfrula (X 11) as defined

in (i) above under reductive am nation conditions; or (xii) when nis 0 an
d RS js eacti.ng..a C upd of farnul.a ( (XVI) or (XVIl) as
def | h"led ﬁ‘(“ &Z“’ 13a11§(b%1\°%h&n9{{1ﬁ (ﬂﬁgﬁpﬁgr{al)oé’ni&m& (ézinX) (xi), (i) or (xir)
. carrying out one or more of the following:
* converting the compound obtained to a further compound of formula D

o forming a pharmaceutically 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.

20  The base mentioned in (i) is conveniently potassium carbonate and the reaction employing

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 (1)

above.



R2o 25 (XXXI X) WD 03/041707 PCT/ SE02/ 02057 21 wherein R20 represents a

sui tabl e | eavi
presence Wb 0a/0
di chl orobi s(tr
conpound of fo
and R5 is CH2,
defined in (iv
(xii) above,

ng group such as trialkyltin, dialkylboron or zinc, in the

$1701 abl e catal yst such as PCT/SE02/02057

i phenyl phosphi ne)pal | adium followed by reaction with a

rmula (XII1) as definedzén (i) above; or 5 (xiii) when nis O
reacting a conpound of Tormula (XV), (XVI) or (XVII) as

) above with a conpound of fornula (XXXl X) as defined in

foll owed by an oxidation reaction and then by reaction with a

compoundn gfock@r (M) e réastib Witsheladeynatc sdnfdund el devIInestyte Ve

an nati on cond

itions; 10 and optionally after (i i), (iii), €iv), (v),

(vi), (\dairjed ofvinithy pregéncy of catplytic %iS}r,iPh@RﬁPl)OS@ine(cgiéhli(nl)iég padledigi@),out  one or

nmore of the f

conpoundeP“ﬁﬁ

sol vate ag% iérR‘F
n

conveni e y C

Ly SO L SRTER SRS R

R e R s R L

sodi um GuaRear by bk, astSvh Seahex yhosrbby ii 4 sitveart, fooekatiple, iiydhyetitd de and
in a polar solvent such as nethanol, ethanol or dichl oronethane either
al one ororiethapelnyidaitai poessviietdd 3dw@eti ¢ aci d. 20 The base mentioned in (i) is

conveniently p
carried out in

processlﬁ%h%@%

cyani de.

ot assi um carbonate and the reaction enploying it may be
a polar solvent such as ethanol or dinethylformainide. In

§ B faldon iR ncCXpRIcR JaRAuARYT RERSACIHIR) & daf @sst um

t
hydrogenation reaction Is conveniently carried out using

hydr ogerydasgesiidnaecdryidh egebapérformed by padcatiyret asdledouaso Raseyestritedéh thel. n

process (iii),

the reductive am nation conditions my be the sane as

deschi baueviens naragrapiifiov arocews (03/ Ghe pridatmomesiiyp/ @R Os parried out using

standard oxidants (e.g. Dess-Martin periodinane or pyridinium dichromate), in a solvent

such as dichloromethane. Reaction with the compound of formula (XIII) 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, potassium carbonate or sodium

20  hydride and at elevated temperature, e.g., 2 30°C, more particularly at a temperature in the

range from 30 to 150°C, especially 100 to 150°C. A temperature of about 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 formamide and in the presence of carbonyl diimidazole or a coupling agent

such as dicyclohexyl carbodiimide.

In process (ix), reaction with the compound of formula (XIII) may conveniently 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.



In process (iv), the reaction wth the acetyl enic conpound of formula
(XVI1l1) may be carried out in the presence of catalytic

bi st ri phewglophowpi ne di chl ori de palladium (0), copper (I pPCirsihzieosnd a
base (e.g. triethylamne) and in a solvent such as acetonitrile at anbient
tenperature (20C). The subsequent hydspgenation reaction may use hydrogen 5
gas with a catal yst such as 5% rhodi umon carbon in a solvent, for exanple,
ethyl acetate or ethanol, and at a pressure of 3 barr. In process (v), the
reaction with the acetylenic conmpound of fornula (Xl X) and then the

hydr ogesabi@eiteastibebf thanldedopithed witd alfy; -y dkeldting sgenn éd.2galisCt o t hose
described in the. io previous paragraph for process (iv). The oxidation
react i onllyahalide) omy beedrrisd outii thg sanasmvent amkindhe pres¢nse @f 2 basesuphas i n

eri odi nane or pyridiniumdich te), 1. I t .
B Chi o GRBERRER e AP RY o A WO B R SHSHOA AL BF AR IRF i s carri ed

" : ) . i in th ¢
o educ o BAE S BF 080 ORI BE Mol Bbm R Wl L ohyar | de_or

sodi ym hgpednyBhb&hin) thaybeakfedank &f a svenefichsy ediraagdivtitaanol , et hanol or
di chl oronet hane either alone or in conbination wth acetic acid. Process
(vi) may be performed in a solvent such as dinethyl formam de or

N net hyl - 2- pyrrolidi none, .usi.n uch as caesium.carhbonate,

pot assi JWE%Eeédﬁﬁtﬂée ymRoye eﬁfoz‘gm%m‘éf ’ér?ﬂe'gfatgﬁlg}éé‘?ag R ¥MPérature, e.g.,
> 30C, oL r a r@ At 150C,
especi alt\ggfo%ggﬁ%l g&%gé%(k%h% tgr?g%(%rat réﬁgil‘g'l %%ﬂ&? b ?g%)aéé%gﬁr%%gir?da’s%gt bEa very
ef f ect i (guchRisdetiss ethef vi fejratanidofuvnl) k) a @ipeany aniheririge fomn O?@th BIE (inn a

sol vent such as dichl oronet hane 25 or dinethyl formam de_and. in the

pr esenc eaicula figon§1°Copi T @afee Reous 2 te 3 bewis! theg ceqjiigithe E3ehrraB e | ohexyl

o b BEORE L) LS U S GaTRRNOach fbry = (411)
N- et hY'tﬁ-fpgfeaéEihﬁJ driHoPROSHMS i YaferPRABWEEPa §(%uﬁé‘ﬁ 85tk eomOupsitonale at a

tenperatu In the range from for exanple, 0C or 20C to 100C. WO 03/041707
PCT/ SE0ZKOR0EZVI) 38(XVII) in a solvent (such as dimethylformamide) and a palladium catalyst

(such as dichloro[1,1’-bis(diphenylphosphino)ferrocene]palladium (II) 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 (XXXVTII) can be

20 performed by procedures analogous to those outlined in the paragraph for process (x).
With a suitéble protecting group, such as ferz-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 to 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



Subsequent reaction of the alcohol formed with a Cl1-C6 al kyl ati ng agent
(e.g. a C1-C6 alkyl halide) may be carried out in the sanme solvent and in
t he presewoasoii7a’ base such as sodi um hydride. Alternati PeEMSEIBWISEqUENt
reaction of the alcohol formed with a hal ogenating agent (e.g.

N- br onosucci ni m de or N chl orosucci niﬂg’hde with 5 triphenyl phosphi ne) may be
carried out in a solvent such as tetrahydrofuran. In process (x), the
conmpound of forrmula (XXXV) is pre-treated by reaction with a hydroborating
reagent (such as 9-borabicyclo [3.3. 1 ]J]nonane or catechol borane) in a

sol vent ,4{isiug FeadBorting} by perfirhrt wted Ridiabyshsieicunditipnedor @xirepipén adetice in t he
range fromOC to 80C (in. 10 particular from60C to 70C) for about 2 to 3
hours, tbidnn esolvemguethas methenal on isepsopand at an elevabed temppraiure gvadd asl@0%ddi ng a
solution of a base (such as sodium hydroxide in water or tri-potassium
ort hophosphate in water) followed by a solution of the conpound of formula
(XV), ( XV/| L Qs . i \ and a

pal | adi @r{b%oacg{gl(géxtﬂ% rseh@hcﬂlavgﬁlll WRVinf1S8rpofs O BRLIY (XRKTRY CAEde

di chk or @kdornedtiysirodaatres whalbgssho Mkt entliackmehepirhgdph for(prodess (xii).

di chl oronet hane is adduct). The resulting reaction mxture is stirred at a
t enper atTiesubsequdnéoxidsatipn danbapesormedburgigCtensiard ¢anditions yueh hygetstion 700)

f bout, 2 t h t ield,t i d f ). |
br 0cess s §7o%e Fllomg oF R manE KRG FHLERS Ap S P B PSR (S 115 can
be 20 p%lfveﬁt(r%@h Qy%&gﬁ&%ﬂﬁ&% R BakRABIEST HRn bhaRe Rubkideedd kshikhe paragraph

for process a suitable protecting group, such as

t er t - butpgtiedareinhydustably kolveipudi ect Kaliozaa attbwatenr Thedsulting sidelpglestandar d
conditions (eg tetra-butylampni um fluoride, hydrofluoric acid) in a

sol vient bederivaiised by p zadpaii v apination repsiiasy whighmak bp saged ot BARIAE5Hn and
reductive ., am nation reactions m carried,out in processes anal ogous to
t hose O&P?IP%%‘H;QP&Pa?ﬂ]édl%%&ﬁlatﬁsg?rg ap?o?rpﬁ? (?(S:Se@%' (v). In process (xii), the
reaction with the vinyl compound of formula (XXXIX) may be carried out in
the presence of catalytic dichlorqpis(triphenyl phosphine) palladium in a
sol vent CosnprtundsofhnailatXnin Wonh&m wre.s@ntaﬁcéig)éﬁmﬁ e peappedgeenréing e h as

70C. The subsequent WO 03/041707 PCT/ SEO2/ 02057 24
the following reaction schemes.

15

Br
NH 3
/ 2 R V% IN
(CHZ)m /NH .
+ (CH,)m o) R2
1
R : R’ (A)
R 1
R R1
R1

(A) is then further reacted as follows.



addition reaction may be performed under acidic or basic conditions for
exanple in acetic acid in a solvent such as. nethanol or isopropanol at an
el evat ed werpesEzbur e such as 100C. In process (xiii), theCrszero067 with
the vinyl conmpound of formula (XXXIX) can be 5 perfornmed by procedures
anal ogous to those outlined in the pasagraph for process (xii). The
subsequent oxidation can be performed under standard conditions such as by
reaction wth ozone followed by treatnment with di nethylsul fide or
triphenyi phosphine in a suitable solvent such as dichl oronephanegor by
treatment with osmumtetroxXt’de and sodi um periodate in a sul e "o vent
such as 1, 4-di oxane angl wat 3

The resulting al dehyde can_si o be

derivatised by a reducti ZAm Mat i on_| gac(t)rilo%gevw ch may bR out in a
process anal ogous i%‘ I[i ned “F'R°t g par agraph for V).
Conpounds of formy¥ ?'t I ch RTO rﬁgr sents -C(O N ared

according to t
RBNH +C1L*"
as foll ows.

fyah | oW ng reaction &e s. 15 .Br /NH2
Fm2® RR(A) R O2 RL R R (ACHYm hey furisher reacted
/041707 PCT/ SE02/ 02057 25 Br 0 @, 3

R
R’ R R’
R R’
(A)
OH H O
R? R?
] ~~ N ~Z N
LiBH, | MnO, ;
- - NH N NH ™
tetrahydrofuran é 2 dichloromethane /- 2
(CH)m O (CH)m o R

5 R X)

Compounds of formulae (XI) and (XII) in which R'! and R'2 represent —C(O)H may be

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

10  Compounds of formula (X) in which Rr10 represents —CH2L1 and L! represents, for

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



R N carbon nonoxide R3 N NH NH net hanol

1 R R(A RRCHHO R3R3 UBH4/ N MOINNH 2 NH
di chl orormeDlane&7(C M O R2 (C)mMOR2 RL RL RL Rl Rl Rl ®CrREofmopounds of

formulae (XI) and (XI1)
prepared in a simlar
of formula (X)
exanpl e,
PCT/ SE02/ 02057 26 OH Cl

N ~N\ dichloronet hane (

manner to the

in which RI1 and R12 represent

ounds of formula (X).
I n which R1O represents -CH2L1 and L1 represents,
a chlorine atom nmay be prepared as shown bel ow. WO 03/041707

(CH)mMOR2 (CH2)mO R2 RL RL R1

t et rahydr of uran

-C(OH may be
10 Conpounds
for

3 N oxal yl chloride or N H thionyl ghloride H

M2 (CH2)m O R2

R oxalyl chloride or R
’ = lN thionyl chloride H = |N
N > N A
- X dichloromethane CH/
(CH,)m (CH)m >
2 5 B2 R
4
R! - R : R’
1 R

It will be appreciated that compounds of formulae (XI) and (XII) in which R represents
-CH2L2 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. Similarly, compounds of formula (XX), (XXI) and (XXII) in which
A is NHC(O) may be prepared as described for compound (A) above. Compounds of

formula (XX) in which A is C(O)NH may be prepared in the following manner:

C(O)CI

(CHZ)m

e

Br
3
R yZ IN
NS
C(O)NH
R2

Y
P (CH

Compounds of formula (XXI) and (XXII) 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



RRL1RLRL RRRLIt will be appreciated that conpounds of fornulae (XlI)
and (XI1) in which R11 represents -CH2L2 and R12 represents -CH2L3 may be
pr epar ed wWo oan4@nal ogous manner. 5 Compounds of fornul ae @EV)SE0Z/0F) and
(XVI'1) may be prepared as described for conpound (A) above. Simlarly,
conpounds of formula (XX), (XXI) and {zXXI'1) in which Ais NHC(O may be
prepared as described for conpound ( above. Conpounds of forrmula (XX) in
which Ais C(CONH may be prepared in the following manner: 10 Br C(OC R3
Br N (CH2)mR3 NC(ONH + (CH2)m2 Rl RL 2N RL R2 R1 Rl Rl Conpounds
of formula (XXI) and (XXI1) in whichlA is C(O NH may be prepared by

anal ogous processes. is Conpou of fornmula (XXIV) can be prepared by
reacting a conpound of fornula 024707 PCT/ SE02/ 02057 27 L7 R3
4 - l

2
O R (xxxvi
wherein L/ represents a suitable leaving group such as a halogen atom and R2, R> and L*

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

AN v R’
HS™ R
5 (XXXVID)
in which RS, R® and R are as defined in formula (D), in a solvent such as dimethyl
“ formamide, N-methyl-2-pyrrolidinone or ethanol, in the presence of a base such as caesium
carbonate, potassium carbonate or sodium hydride and at elevated temperature (e.g.
120°C).
10

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 (XXXIII) and
15 (XXXIV)) can be prepared by the following route:

~



N L4 0 R2 (XXXVI) wherein L7 represents a suitable | eaving group such as a
hal ogen atomand R2, R3 and L4 are as defined in formula (XXIV), with a
thi ol of wormgikeos 7 RNWR 15 5 H S (XXXVII) in which R5PCRGEATICROR? are as
defined in formula (1), in a solvent such as dinmethyl formam de,

N-met hyl - 2-pyrrolidi none or ethanol, jgn the presence of a base such as
caesi um carbonate, potassium carbonate or sodium hydride and at el evated
tenperature (e.g. 120C). 10 Conpounds of fornmulae (XXV), (XXVI), (XXVIill),
(XXI' X) and (XXX) may be preppred in a |like manner to the conpounds of
formula (XXIV). Conpounds (ﬁjorrrul a (XXXI'l) (and by anal ogy conpowids of
formula (XXXI'11) and 15 ) can be prepared by the follow ut e:
WO 03/ 041707 PCT/ SE02/ 02057 0/0 Y~HYR33 N M3Stl- R H ~ Base

(NaH) N N 4ACHN m R~ N Me, S RN~ \

H
N Base (NaH) /H “ |
CH,)
"o R? dimethyl sulphoxide CHy)m B2
R 1 1

R R 1

R' “ R
R

Compounds of formulae (XIII), (XIV), (XVIII), (XIX), (XXIII), (XXVII), (XXXD),
(XXXV), (XXX VI), (XXXVII), (XXX VIII) 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 converted into further compounds of formula (I) using
standard procedures. For example, compounds of formula (I) in which one of R% and R
10 represents a halogen atom may be converted to a corresponding compound of formula (I)
in which one of R? and R’ represents a C;-Cg alkyl group by reaction with an alkyl
Grignard reagent (e.g. methyl magnesium bromide) in the presence of a catalyst such as
[1,3-bis(diphenylphosphino)propane]dichloronickel (II) in a solvent such as
tetrahydrofuran.
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 starﬁng
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



O R2 di net hyl suiphoxide 4CH RRRL R1 RL R onpounds of formulae (XII1),
(XIV), (XVILL), (XEX), (XXIT1), (XXVIT), (XXXI), C (XXXV), (XXXVI),

(XXXVI 1) , WwOXu7D1 ) and (XXXI X) are either comrercially ®Ccasadl/adobe, are
well known in the literature or may be prepared easily using known

t echni ques. Conpounds of formula (1) wgan be converted into further
conpounds of formula (1) using standard procedures. For exanple, conpounds
of formula (1) in which one of R2 and R3 io0 represents a hal ogen atom nmay
be converted to a correspondi ng conpound of fornmula (1) in which one of R2
and R3 apigse Urgardc Sinthiis| 2ndledgion P WayGreemecdnddhGuilt Wuasy Vélldyyl Grignard
reagent (e.g. methyl nmagnesium brom de) in the presence of a catalyst such
as [ 1, 3ntpissicatefA8AYI phosphi no) propane] di chl oroni ckel (I11) in a sol vent
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 Slti‘x@ RoMABothed ro@fdﬂnu@i (IPFBIE ntHy DeRBnvetteti RS a §ha’tﬁﬁa’cé\ﬁ1caﬂﬁ aQepthsleOr

i nternediate conpounds may need to be protected by protecting groups. Thus,
t he pr epalt at sobvatothetdo€ peefoqablyrabsacaf addgromsiah sdh) asreelyydrovhddrnide, at vari ous
stages, the 20 addition and renpval of one or nore protecting groups. The

pr ot ect |ha;d|r0§mmé@mh@ﬁ@@t% asetale, mARLs, H’r"i%ﬂatf‘g F50HS GIEAtaE @ Bed i n

"Protect] an stLr e, Plenum
Press ( 1?)“ %@%Po'gp{gt%gt (RY; Hlen%ﬁ%lp%ﬁ %13.’1076% Mﬂ%%a g%&éjf\élazsé) %ﬁjoups in

Or gani ¢ peyRlikeshe. . 2nd edition, T.W Geene and P.GM Wits, Wley-

I nt erscience (1991). The conpounds of fornula (1) above nay be converted to

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

mixtures thereof also form an aspect of the present invention.

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

formula
30

R (14)
wherein T represents -C=C- or -CH,CHj-;
R represents —CHO, -CHZOP1 or a group of formula

20
-CH RY p°
2™\ l?l Ve O
P2

- e



5 salt or solvate thereof, preferably an acid addition salt such as a

hydr ochl ori de, hydrobrom de, phosphate, acetate, fumarate, nual eate,
tartrat e, woiosiat7e; oxal ate, net hanesul phonate orp-tol uen®sumiSghmeeasz, or an
al kali metal salt such as a sodiumor potassiumsalt. 10 Certain conpounds
of formula (1) are capable of existingyin stereoisoneric forns. It will be
understood that the invention enconpasses all geonetric and optical isoners
of the conpounds of forrmula (I) and m xtures thereof including racemates.
Tautonedﬁ and mxtures thereof also forman aspect of the present

i nventi reprssehitse }mdamntatdmmemsmimbleapremcqhtg)grbdpée o batyldintethytelyi)at es, in
particul gr, internedi ates of ormula R 30 T RB.N (CH2)WA R2 RlRlRl
(1A V\/r'PerféleﬁseFtSr?’eS&Fté@étﬁ’f%tth@:g@m‘ﬁ? (e.gobetpisarbapaste)y epresent s - CHO, - CH2OP1
or a graoyp _of formul P / 02057
20 p1r dpredenrl e ittt Baf iRt IT el e
t-butyl dz_ thyIS|IyI); P2 represents a suitable protecting group (e.g.

t - butyl cay bamat e) ;
s R’ represents a C;-Cs alkyl group; and

m, A, Rl, R? and R are as defined in formula D.

In an embodiment of the invention, in formula (TA),
m represents 1;
10  Arepresents NHC(O);
each R’ represents a hydrogen atom;
R? represents a halogen atom; and

R? represents a hydrogen atom.

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, meningitis, 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 a

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.



P3 represents a suitable protecting group (e.g. t-butyldinmethylsilyl or
tetrahydro-2H pyran- 2-yl); s R31 represents a Cl1-C5 al kyl group; and in,
A, Rl, Rwend/oR30are as defined in fornula (1). [In an enpodiSEe2i0208f t he
invention, in formula (1A), 1in represents 1; io A represents NHC(O; each
Rl represents a hydrogen atom R2 repyesents a hal ogen atom and R3
represents a hydrogen atom is The conpounds of the present invention are
advant ageous in that they possess pharmacol ogical activity. They are
therefore indicated as pharmaceuticals for use in the treatnent of
rheumatoid arthritis, osteoarthritis, psoriasis, allergic dermatitis,
asthma, chronic obstructive pul nonary di sease (CCPIZ_)), hyperresponsi veness
of the ditwespntesbefithe presens skecifitasiony the ey Hieranys alspareladara pophylasive!

di , s di ul cerati litis, 20 ath £ gsis, growth
and mot HERREIFS HEF T AdEGERTe Doy BBrAS IR TR ARt et o5

Al zhei Mg, s, g&tzc%ﬁ?eshom%nts{rﬁed s & osis, burn injury, ischaemc heart

di sease, stro vari cose velns, sarcoidosis, rhinitis, acute and chronic
pains nmultiple sclerosis, nmyeloma, bone |oss associated with nmalignancy
and inflammatory and neurodegenerati ve di seases of the eye such as

scl eri t iThe inysntien &yrther provides pmpethodgpisgieaiing isymenasippResiat Gl thetivitis, 25

| erokeratiti tic. itis, diabetic.reti thy,.retiniti
pi gent GEATT B BigHRpO St Oiter PRt (AR SARANRS . the present

i nventi %ﬂl@%s@lé-%di?ssor%s&@mWTﬁ’c}Péorﬁlﬁ{sgy&ﬁ‘niﬂs)erﬁffg aAherBPAITARLHIERE | Y

acceptabl e salt or solvaté thereof as hereinbefore defined for use in 30
t her apy .amdounbefat doeipoasd et formixtee(T) orveephtarmacepticallydeseptdide sideorsblvateconpound of
formula (1) or _a _pharmaceutically acceptable salt or solvate thereof as
her eionbdhespef ag dercHbgiors defiped thgmabisntt ure of a nedi canent for use in

t her apy.

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

20  ingredient) may be in the range from 0.001 mg/kg to 30 mg/kg.

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

25 ingredient) is in association with a pharmaceutically acceptable adjuvant, diluent or carrier.
Depending on the mode of administration, the pharmaceutical composition will preferably
comprise from 0.05 to 99 %w (per cent by weight), more preferably from 0.10 to 70 %ow,
of active ingredient, and, from 1 to 99.95 %w, more preferably from 30 to 99.90 %w, of a
pharmaceutically acceptable adjuvant, diluent or carrier, all percentages by weight being

30  based on total composition.



WD 03/ 041707 PCT/ SEO2/ 02057 31 In the context of the present

specification, the term"therapy" also includes "prophylaxis" wunless there
are speciwposjomditati ons to the contrary. The terns "t her pEBEIZ(208Md
"therapeutical ly" should be construed accordingly. 5 The invention further
provides a nethod of effecting i munoguppression (e.g. in the treatnent of
rheumatoid arthritis, osteoarthritis, 1nflammtory bowel disease,

at heroscl erosis or psoriasis) which conprises admnistering a
therapeutically effective anobunt of a conpound of fornmula (1) or a
pharmaceutically acceptable salt or solvate io thereof as hereinbefore
defined to a patient. The invention also provides a nethod of treating an
obst r uctlhus the prasops indestéasasq proyides aghdrmacentic@@RB)PosHion IFOBPAPRE e s
admnistering to a patient a therapeutically, effective nount of a
conpoun&°%¥°¥%WW%?%mﬁ?fSBFaﬁhﬁﬁg? E%ﬁﬁ?%ﬁ? Ble g2 Bb?éﬁ#%%§§? 4r solvate 15
t her eof . i I | 3 | = | d

t hor apetTtoLe EARL]E aSE LB iR LRk E ol BLop ORI TRAKERE RIAR LS, e
conmpqundgeiepl oyed, the node of administration, the treatnent desired and
the disorder indicated. The daily dosage of the conpound of formula
(I')/salt/solvate (active 20 ingredient) may be in the range from 0. 001

ng/ kg tqo. 30 nmg/k he conpounds of.formula (I nd, phar maceutical |y
oot e HPiSy BRECBRVLRLE Pt Mentspastion st PRERER ban but wi |
gener al | -adm. s | ; ; ?hﬁﬁﬁﬂéﬁ?@ﬁqsition in
whi ch tﬁémgg?ﬁ§¥gﬂ¥?%gggﬁggﬁ%gﬁggﬁgﬁgﬁﬁegggE?g%®$€%§g5 ingredient) is in
associ atgh@maskititally pliepribleawitios adilvate docaftaahéreinbdfor defined diithieent  or
carrier. Depending on the npde of adm nistration, the pharnaceuti cal
conposi tphammagertically e¢esptibloadwgnp dilsent PF eafHier 05 to 99 %w (per cent by

wei ght), nore preferably fromO0.10 to 70 %, of active ingredient, and,
from1l to 99.95 %v, nore preferably from30 to 99.90 %, of a

phar macegei falh ARG ERAsRiRAM NSRYentnl S Be MAmisRidddiopically (etscaiBt ages

by wei ght 6%|ng 30 based on total conposition.

lung and/or airways or to the skin) in the form of solutions, suspensions, heptafluoroalkane
aerosols and dry powder formulations; or systemically, e.g. by oral administration in the

15 form of tablets, capsules, syrups, powders or granules, 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 illustrative 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 a Agilént 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% aqueous ammonia: acetonitrile as the eluant.

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

30



WO 03/041707 PCT/ SEQ02/ 02057 32 Thus, the present invention also provides a
phar maceuti cal conposition conprising a conpound of forrmula (1) or a

phar macewpD®alokyonccept abl e salt or solvate thereof as heceiSEbzé20sz
defined in association with a pharnaceutically acceptabl e adjuvant, diluent
or 5 carrier. The invention further ﬁgovi des a process for the preparation
of a pharmaceutical conposition of the invention which conprises mxing a
conmpound of forrmula (I) or a pharnaceutically acceptable salt or solvate
thereof as hereinbefore defined with a 10 pharmaceutically acceptable

adj uvant, diluent or carrier. The pharqacentic coapbsition of the
invention may be administered topicafly (e.g"to The Iung and/or airways
or to the skin) in the formof solut]ions, suspensions, heptafluoroallcane
aerosols and dry powder fornul ati gis;~r systemically, e.g. by oral
adnministration in the 15 forndof tlabl dfs, capsules, syrups, powders or
granul es, or by parenteral admy at1on in the formof solutions or
suspensi ons, or by subcutaneous|ladm i stration or by rectal adm nistration
in the form of suppositorigs.orCtrafddermally. The present invention wll
now be further explained ference to the following 20 illustrative
exanples. In the exanpl he/ NVR spectra were neasured on a Varian Unity
spectroneter at a prot o equency of either 300 or 400MHz. The MS spectra
were neasured on either a Agilent 1100 MSD Gl946D spectroneter or a

Hew et t (Backa-Brouea-Sihdonedsonmaizdnadifect r onet er. Preparative HPLC

el ng 0. 10 Setitumshito BEAFropRuaRiR LA 8D SSRGS Hm Aortef Y, Squeous
anmoni a: ¢ @?@t\f’&i aﬁﬁ&cil, it s RS £ n- B ANRhRinlin hexane 82.5 molar, 44 ml) and

N- (1- Adamant yl et hyl’) - 5- chl or o- 2- { 3-[ ( 3= hydr oxypr opyl ) - am no]
pr opyl } itherdsaloing saloiiclewaOstin@dadt 86t fitiitesREH/vBEARA0Q0EA 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 temperaturel and was poured into 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 ethereal extracts were back extracted with aqueous
sodium hydroxide solution (1M, 2 x 100ml). The combined aqueous 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-(1-Adamantylmethyl)-2-bromo-5-chloroisonicotinamide
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



33H N,- OH NNOOdCd (i) 2-Bronp-5-chloro isonicotinic acid To a
stirred solution of di-isopropylamne (16 m) in anhydrous tetrahydrofuran
(300 m) weatesn&omas added, dropwi se a sol ution of n-but ylPCITiSEhi/ea057 n
hexane (2.5 nolar, 44 m) and 5 the resulting solution was stirred for 30
m nutes and was then cooled to -70C. Jp the cooled solution was added a

sol ution of 2-brono-5-chloropyridine (19.2 g) in anhydrous tetrahydrofuran
(50 M) maintaining the internal tenperature of the reaction bel ow -65C.
The reaction was maintained at -70C for 15 minutes and then a steady stream

of dri edcetaRiPE0mi)iaad e cvslsd pasSEeehdérbaguigtiod bel aeandrtpimethylimine for 30

m nutes. The reaction was io allowed to warmto roomtenperature and was
pour ed i(A#dg)kanditsiethylemare (kb in 8ol sacjateadd mbgiae oddedsepwine-hyl oxi de
solution (2M 30 m)... The m xture s extracted with _ether.. and. (2x100 m)
and t he TESEY NeuBHPen ol prd ofs HRR B S A S Lt U RRLIPaidous  sodi m
hydr oxi | Ltqi o hed, wer e
acidifi ggtet?ég %d%@%ﬁ%#‘ggﬁ@e“}n?% Qgéo ai_y rdggﬂ?ﬂ(l)ri C gci &)gﬁé%{hﬁg@?ﬁéﬁul ting
solid fi(Bosed and is dried under vacuumat 50C to afford the sub-titled

conpound as a white solid (14.1 g). 'H NWR (300MHz, DVBO-d6) 6 8.63 (1H,
s); 7.98 (1H, s) MP:. 246-247C (dec.) 20 (ii)

N-(1-Ad t vl =2 -D-chl Qraj i COtL i ide T ticr

N 1 Aol RGBS SIS 20T, kAT T8 PuB il s

di chl or onet Bane)( 8961175 (@ﬂ?nﬁﬁﬁ@@-l?&_”(@ﬁbﬂﬂ)fPSW.’EBQ@H,(H&).WOp) fol | oned by
oxalyl chlorrde (3.7 m). The reaction was stirred at roomtenperature for

2 hour s MPdl 38akS5P@édec.)evaporat ed t o dryness, azeotroping with toluene. The

resi due was suspended in ethyl WO 03/041707 PCT/ SE02/ 02057
10 MS: APCI(+ve) 383/385 (M+13/

(iii) NV-(1-Adamantylmethyl)-5-chloro-2-(3-hydroxy-1-propynyl)isonicotinamide
A mixture of N-(1-adamantylmethyl)-2-bromo-5-chloroisonicotinamide (Example 1(ii))
(0.96 g), propargyl alcohol (0.16 g), copper () iodide, bis-triphenylphosphine palladium
15 dichloride (0.035 g) and diethylamine (10 ml) was stirred together at room temperature 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.

'H NMR (400MHz, CDCl,) 8 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-hydroxypropyl)isonicotinamide
A stirred suspension of N-(1-adamantylmethy1)-5-chloro-2-(3-hydroxy-1-
30  propynyl)isonicotinamide (Example 1(iii)) (0.48 g) and 5% rhodium on carbon (0.020 g)



34 acetate (100 m) and was cooled to 5C where a solution of 1

-adamantyl nethylam ne (3.47g) and triethylamne (7.0 m) in ethyl acetate
(10 m) waie oaddzd? dr opwi se. The m xture was stirred for PChGEIE2AN was

t hen poured into water and the resulting solid filtered and dried under
vacuum at 40C to afford the titled cojgpound as a white solid 5 (8.05 g).
"H NVR (400MHz, CDC13) 8 8.42 (1H, s); 7.77 (1H, s); 6.24 (1H, t); 3.16
(2H, dd); 2.05- 2.02 (3H, m; 1.76-1.73 (3H, nm); 1.66-1.63 (3H, m;
1.57-1.55 (6H, m. MP: 153-155C (dec.) 10 Ms: APCI (+ve) 383/385 (Mr1) (iii)
N- ( 1- Adangstirtdreidey b positiedipressar3(tr pihpdeygdn-ymtid py fiyther sprakeons nam de A
m xture of N-(1-adamantyhnet hyl)-2-brono-5-chl oroi soni coti pam de (Exanpl e

g_( i i % ) ob&rg]ﬁl. r@h’e rﬁmmwglgxﬁltzrpé 6nd por(csntﬁ?e%_)"?hecrsﬁéé? wes pusifing; e,
i s-triphen . . ) . i i
(10t ) B R B L e B b A R B s RSB N TE

was con%ﬁggfgg}%cgnqﬂq the residue partitioned between ethyl acetate and 1M
aqueous "hydrdochl oric acid solution (2x25 m) and the m xture was extracted
intos ethyl acetate (3x25 m). The conbi ned extracts were dried over

anhydr ous magnesi um sul fate, and concentrated. Th resi]%ttje was

fil d
purifi edHAM 6@%@9@@%}5&54&!1% gﬁé@ (§E) 9ep-ati(Hg: Wi 1-8° thyfdiack at e -

i so- hex 1; . h t t itled

compound o3 g oA W bl 2 R R P M AU G

(1H, s) ?rn)6i.?59-1(§§‘(36}1t k). 452 (2H d); 3.18 (2H d); 2.05-2.02 (3H m; 1.87

,(N%CH:I (Er) Mslaggmlzﬁ;e)Gmm r(?/l&)l)l 66-1.63 (3H, m; 1.57-1.55 25 (6H, m. ME:
VeJS: .

N-(1- Adamant yl met hyl ) - 5- chl or o- 2- (3- hydr oxypropyl )i soni coti nani de A

stirfed suspensi on of N-(1-adamantyl met hyl)-5-chl oro-2-(3-hydroxy-1 30

D e e
amino]propyl}isonicotinamide ‘
To a 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
temperature 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
extracted into ethyl acetate (3x25 ml). The combined extracts were dried over anhydrous
magnesium sulfate, filtered and concentrated. The crude aldehyde was dissolved in

20  methanol (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, concentrated 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 5SM
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

30 (0.116 g) as a white solid.



35 was stirred under a positive pressure (3 barr) of hydrogen until no
further uptake was observed. The m xture was filtered and concentrat ed.
The resi dwe mast7purified by chromatography on silica gel PETSEIZIEROSE t h
ethyl acetate to afford the sub-titled compound (0.305 g) as an oil. 5 1H
NVR (300MHz, CDCl3) 5 8.54 (1H, s); 73480 (1H, s); 6.34 (1H, t); 3.69 (2H,
dd); 3.18 (2H, d); 2.96 (2H, t); 2.62 (1H, t); 2.05-2.02 (5H, m;
1.76-1.73 (3H, m; 1.66-1.63 (3H, nm; 1.57-1.55 (6H, m. Ms: APCI (+ve)
363/ 365 (M+l) 10 (v)

N-(1- Adamant yl met hyl ) - 5- chl or o- 2- { 3- [(3 hydroxypropyl) am no]

propyl }i soni coti nam de To a stirred sol

of N ( 1- ARt GO0ty CPOL) 8181 B G IR s} §-34I‘(9'Hr @x?ﬁ?éb@ﬂ?ﬂ Sh(%6it): Adri de

Dess NP ETERN At o2 L e AR L T b P

roomte ?iuirga]fggé rmnutes The reaction was poured into a m xture of
sat ur at ium ar’bohat e sol uti on containing sodiumthiosulfate (10%
w v, 520 MS)ABGI(Hzé)@ZOMXEI@VBIWas extracted into ethyl acetate (3x25 m).

The conbi ned extracts were dried over anhydrous magnesium sulfate,
filteredMBntft-8Dkcentrated. The crude al dehyde was di ssolved in 20 net hanol
(2 mM) and 3-am nopropan-1-ol (0.15 g) added along with acetic acid (0.1
m). The mxture was stirred for 2 hours at anbient tenperature and then
sodi um tgyi, ?,g;gggxy bor ohydride (0.424 g) was added and the reaction stirred
for 20 hour concentrated and the residue was partitioned between 2M
aqueous NytAdahiantylmetinilsShloarbi2e{8-[(3-hydkxypnepyd)amyinolpropyht e (10 nmi ). The
| ayers were separat ed and the_organic phase re-extracted with 2N 25
hydrigchligamieotinepdg dihydyechigride The conbi ned aqueous extracts were basified

with 5M aqueous anmoni um hydr oxi de sol uti @n, extra(‘d'qd into ethyl acetate
(2 x 25 mM) and the conbined extrac ~dr i ethover anhydr ous nagnesi um
sulfate, filtered and
~" °N
H l
_N NS
0] Cl

Preparative Route 1

() N-(1-Adamantylmethyl)-2-bromo-5-chloroisonicotinamide
To a stirred solution of di-isopropylamine (2.1 ml) in anhydrous tetrahydrofuran (15 ml) at
15 -5°C was added, dropwise a solution of n-butyl lithium in hexane (2.5 molar, 4.8 ml) 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
solution of 1M aqueous hydrochloric acid solution (50 ml) and the mixture extracted into
ethyi 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



concentrated. The residue was purifi-ed by chromatography on silica gel
eluting with 0. 7N anhydrous amoni a i n net hanol : di chl oronmethane (1 : 4) to
af ford t hwotosiosea? conpound 30 (0.116 g) as a white solid. PODSBE8L/@3707

PCT/ SEO2/ 02057 36 'H NVR (400MHz, CDC13) 68.54 (1H, s); 7.34 (1H, s); 6.97
(1H t); 3.74 (2H t); 3.15 (2H d);32.87-2.81 (4H m; 2.66 (2H t);
2.05-1.96 (5H, m; 1.76-1.73 (3H, m; 1.66-1.63 (5H, m; 1.57-1.55 (6H,

m. 5 MS: APCl (+ve) 420/422 (M+l) ©MP: 84-85C Exanple 2

N (1- Adamant yl et hyl ) - 5-chl or o- 2-{3- [ (3-hydroxypropyl) am no] propyl}- 10
| soni cot gahahitidg wdthrefidid acdthtor: isdehddand\,:OHo 1N4No @ :Ql) to Rffeqdahatubvigtlddout e 1 (i)
N-(1- Adamant yl rret h@q@) 2- br ono-5-chl oroi soni coti nam de To a stirred solution
of di-i sesERype &hihe) gs2 whitg Jolidn anhydr ous tetrahydrofuran (15 m) at 15
-5C was added, dropwi se a solution of n-butyl lithiumin hexane (2.5 nol ar,
4.8 m) and t he resulting solution was stirred for 30 mnutes and was then

cool ed tigy NKAG40RMHAED @Y @dl %HJI L&t) PR M@ﬁs)a%dﬁchﬁ %05 Ykiem, &f 2.05-

2- br omo- 5- chl or opyri di ne f : i i anhydrfols tetfahydrofuran (10 m)

mai ntsai n2.02 (3Hhen); hi76¢inE (%hm)eﬂ@ﬁtﬂr@ G, nh)el 68435 (6H, bl ow - 65C.  The
reaction was maintained at -70C for 15 minutes and then a solution of 1 20
adamant yMﬁétl?ﬁrlwAr §ocyanate (1.91 g) in anhydrous tetrahydrofuran (5 m) was
dropwi se added (care exotherm. The mixture was stirred for 10 m nutes and
was then poured into a

(i)  fert-Butyl prop-2-ynyl[3-(tetrahydro-2 H-pyran-2-yloxy)propyl]carbamate
A solution of fert-butyl prop-2-ynylcarbamate (1.2g) in anhydrous N, N-

10 dimethylformamide (5 ml) was treated with 60% sodium hydride (0.245g) in one portion.
After evolution of hydrogen had ceased 2-(3-bromopropoxy)tetrahydro-2H-pyran (1.36g)
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 ml). 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 (2H, 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 (9H, s).

20 (iii)  fert-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-adamantylmethy!)-2-bromo-5-chloroisonicotinamide (Example 2(i))
(0.43 g) and fert-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 palladium dichloride (0.014 g) were added. The mixture was stirred
under m’trogen for 2 hours. The mixture was concentrated and the residue was purified by
chromatography 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 gum.
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solution of 1M aqueous hydrochloric acid solution (50 mM) and the m xture
extracted into ethyl acetate (3 x 25 nl). The conbi ned extracts were dried
over anhywpmas4rmagnesi um sulfate, filtered and concent r aP€W/SEIH&0sESi due
was purified by chromatography on silica WO 03/041707 PCT/ SE02/ 02057 37
gel eluting with ethyl acetate : iso-figxane (1 : 9to1l: 4tol: 1) to
afford the sub-titled conpound (2.70 g) as a white solid. '"H NVR (400MHz,
CDC13) S 8.41 (1H, s); 7.98 (1H, s); 6.21 (1H, t); 3.16 (2H, d); 2.05- s
2.02 (3H m; 1.76-1.73 (3H, m; 1.66-1.63 (3H, m; 1.57-1.55 (6H, n). M
193- 194CH(NMR @eoNHBUCHICL,) § 8.58 (1H, s) 7.67 (1H, s); 6.25 (1H, broad); 4.57 (1H, t);
prop-2-ynyl [ 3- ét et rahydr o- 2H pyr an- 2- yl oxy) pr op gjcar bamate A sol ution of
Dert- buths @Fbpscady Ayt ba7 Khemnb 3 88 4HLm i ArRABl §):R, O\ broad); 1.92-

one. por UFEHOPL B § P 1TTER Pl 6F TSl Bisbeased o (o 109 I

2-(3-br Jo) XY, kfsagydro-2H-pyran (1.36g) was added. The reaction
mxture%s@?grr%ﬁung nitrogen for 48 hours then diluted with water

(50 1) and extracted into ethyl acetate (3 x 25 ml). The conbi ned extracts
were dried over anhydrous sodium sul phate, filtered and concentrated to

afford t(he suer-Butyldddi8(cadaraymiyln qthsngpuwicaabebylbéquég@mrlﬂm-lﬂ NVR

5 g0. 5. ADPrg-yrabias rgghncdistpnd SiongledBibingi, )" 1 47 0N 5. 20

t AR l -
fl5I Ic%ﬂ o?g%)ti/%%%ﬁ#%?&é O%E%f)%ugpyny E(% aﬁ%%%%“ﬁf@??‘ggﬂg} ;I oxy) propyl ]

car banatohlo@o@uﬁlnﬁﬁ-gzil)pmpei-ynylﬁ -(tetrahydro- 2H-pyran-2-yloxy)propyl]carbamate

N (1- adamantyl net hyl ) - no- 5- chl or oi soni cot i nam de  ( Ex | e 2(|3 . (0.43
g) and t(EmmBl{thQp)) (035 g) and 5% rhodlum on carbon (0.020 g) was stirred un er a positive

prop-2-yn et ) r anpl e
2(ii1)) (pég%%r %%arﬁr mﬂrfr%ﬁgk@gﬂe toh t %{% Sﬂ%&g%g fl?%% %Fgﬁléne (6 M)
was 25 BfedROandl cbﬂce'ﬂtrhtreﬁg ghe tRlduR whs libuhﬁéd Bﬁéhrbﬂﬁfbgﬁa@mp% s{lich gelodi de
(0.004g) and bis- triphenyphosphi ne palladiumdichloride (0.014 31) wer e
added. TFheing withidichlweaenethdner: edetonm@derl tai% i)dgefforfdahe suthtitledconioendr xt ure was
concentrat ed_and the_ residue was purified by :
.24 g) as a colourless gum.
15
'H NMR (300MHz, CDCl,) § 8.54 (1H, s); 7.44 (1H, s); 6.42 (1H, broad); 4.54 (1H, t);
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); 1.78-1.62 (4H, d of d); 1.60 (10H, d); 1.44 (9H, s).
MS: APCI(+ve) 604/606 (M+1)
20
(v)  N-(1-Adamantylmethyl)-5-chloro-2-{3-[(3-hydroxypropyl)amino]propyl}-
isonicotinamide dihydrochloride
tert-Butyl 3-(4-{[(1-adamantylmethyl)amino]carbonyl}-5-chloropyridin-2-yl)propyl[3-
(tetrahydro-2 H-pyran-2-yloxy)propyl]carbamate (Example 2(iv)) (0.24g) was dissolved in
25 amixture of methanol (10 ml) and 2M aqueous 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 aqueous 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 m! of a 4M

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



chromat ography on silica gel eluting with iso-hexane : ethyl acetate (19:1
to 7:3) to afford the sub-titled conmpound (0.39 g) as a yellow gum 30 WO
03/ 04170 WBG@3H8E02/ 02057 38 'H NVR (400MHz, CDC13) 8 8. 58CIBHp2/6057 7. 67
(1H, s); 6.25 (1H, broad);. 4.57 (1H, t); 4.33 (2H, broad); 3.9-3.77 (2H,
m,; 3.5-3.41 (4H, m; 3.18 (2H d); 3A¢02 (3H, broad); 1.92- 1.85 (2H, t);
1.80-1.60 (7H, m; 1.58 (12H, s); 1.48 (9H, s). Ms: APCl (+ve) 516/518 5
(iv) tent-Butyl 3-(4-{[(1-adamantyl nmet hyl )am no] car bonyl }-5-chl oropyri di n- 2-
yl ) propyl [ 3- (t et rahydro-2H pyran-2-yl oxy) propyl] carbamate A stirred
suspensg@pesdedtif DM fetls sad{uﬁr ]ﬁ}[drdmﬂé astatitry (25ehhydxhactedajtoar bonyl } - 5-

chl oropyridi n-2-y rop- 2- ynyl - (tetrahydro- 2H pyr an- 2- yl oxy) propyl ]
car banadl@hmor(lﬁbam@ei Z(mD)iangt ﬂ(e()?@@l@ﬁ)d AEcts %GF%WCGWQSW cﬁﬁf@ﬁd‘é@ 020 q)

ti d d t 2 bar h
frt ner s paBes e duReEb bty shaiig g et dioflor AhaRS el Mo ea.
The respdy R 0L O§9b :(L) hgoﬁﬁé QORI at Ol S ds IR0 NBH in £5dHhtididotM t h

di chl or oivet hane : acet to 9:1) to afford the sub-titled conmpound
(0 24 ghy@dgén 0biede hagsdigume (16 mikdTHMRI eaeﬂwmdmamaﬁdﬂhamsgmt s) ;

.44 (lH s) 6. 42 (11H broad); 4.54 (1H, ‘;O t ofd%@S 73 (1H,
;3. 5@ol(dmas Wprystal ed from, eﬂiibjl acgtates c‘mno{ af@fé@le(téhd cgypovndA®.1160H ¢
2.0119 1% ‘5 (2H, t); 178162(4H d of d); 1.60 (10H, d); 1.44

(9H, s).g Colppstgst 604/ 606 (M) 20 (v)

N- (1- Adamant yl et hyl ) - 5- chl or 0- 2- { 3-[ ( 3- hydr oxypr opyl ) am no] pr opyl } -

i soni cotinam de di hydrochloride tert-Butyl 3-(4-{

[ (1- adaf@NMRI (Ae0MIL) BRSO {,) 68 TO(RH, byoads-&6ll @ito py @i di (HR )y V Ppbdyd)] 3-

10 3.46 (2H, t); 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 (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-
yD)propyl](3-{[tert-butyl(dimethyDsilylJoxy} propyl)carbamate
A solution of fert-butyl allyl(3-{[tert-butyl(dimethyl)silylJoxy} propyl)carbamate (0.50g) in
9-boroabicyclo[3.3.1]nonane (6.0ml of a 0.5M solution in tetrahydrofuran) was heated at
20  reflux 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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(tetrahydro-2H pyran-2-yl oxy) propyl ] carbamate (Exanple 2(iv)) (0.24g) was
dissolved in 25 a mxture of nethanol (10 m) and 2M aqueous hydrochloric
acid sol wpmn/of§z07 m ); the solution was |eft to stand for POTBEbme0ST The

m xture was concentrated and the residue diluted with 2M aqueous sodi um
hydroxi de solution (25 nl). The m xtuyje was extracted into dichloronethane
(3 x 25 mM) and the conbi ned extracts were concentrated. The residue was
di ssolved in a solution of hydrogen chloride in 1,4-dioxane (10 m of a 4M
30 solution) and left to stand for 0.5 hours. The sol ution was concentrated
and t he vesAHO+VE) 653/8341¥6-1) PCT/ SE02/ 02057 39 suspended in 2M aqueous
sodi um hydr oxi de solution (25 m), extracted into dichloronethane (3 x 25
m ) and the conbined extracts were concentrated. The residue was purified

b h t h iLi | utj i 1 h.dichl t.h X th [
0”65 aqueBue Nanbrmapmety§3-giiorepad it by iR BRIt Lo ved i n a
sol uti O%O?Iecgﬁnpﬁ'g&@%g]ip&m’rﬂﬂe in 1,4-dioxane (10 mMl of a 4M solution) and

concentra e resultant solid was recrystallised fromethyl acetate /

met hanoke, L Bugfl {41 é[(h@déﬁéﬂtﬁdleﬂ@ll}mﬁﬁtﬂciﬁoﬁﬂﬁS-@ﬂor@;ﬁyrﬁimalﬂ)prdeS-s0I id. 'H
NVR (400MHz, 'DMSO-d6) 5 8.78 (2H, broad); 8.60 (1H_ s); 8.54 (1H, t); 7.36
(1H,  s) {[terrdupl@bmetbi)sityfloxyl pepyd)cadagmaie (Eaymple 268))1(0962) wes digsolved D5 (3K,

s); 1.81-1.74 , 1) 69- .1.58..(6H . 1.52 (6H,..S). . APCL(+ve)
350/ 422 pRiniyn ORpyarabinstisg i A-wbe (80w 853 At iR el Bopplir e

tent - Buizyl sdlidlak re@GQaTR tickibx 258/ MethafARROME sblid collected b

-5-chl o?%éﬁ;?;ﬁ‘?f | ﬁ§°{121-d Vcéijs)ri?)ropw ]Eg(%ﬂ-r?ﬁ[l%%?but/w Caimethyl)silyl] o

oxy} pr ofittativartb affefdethétided cdnmundf0.2ég)taslautoldurless powder. .

al lyl (3-{[tert-butyl (dirnethyl)silyl]oxy}propyl)carbamate (0.50g) in

9- bapoabi cycl o[ 3. 3. 1] nonane (6.0nmL of a 0.5M solution in tetrahydrofuran)

1o 0C arl paRAlHe BRI R oA f DR e R 85 S, £ S eq. ©°
The m xBukqaRRY,; 5k &A8HOM)1208-1.99 (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)
15 MP: decomposed at 210°C

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

H
72
H |
N N
@] Cl

20
0] N-(1-Adamantylmethyl)-5S-iodo-2-chloronicotinamide

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

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



m nutes and a sol ution of N-(1-adamantyl met hyl ) -2, 5-di chl or oi soni coti nam de
(0.50g) (prepared as described in WD 01/94338) and

t et r aki s(woioplertyt phosphi ne) pal | adi um (0) (0. 045g) i n anlrgurs@0z02057

N, N- di met hyl f ormam de (3nml) was added. The m xture was heated 25 at 70C
under nitrogen for 4 hours, diluted w4ih saturated brine (25 m) and
extracted into ethyl acetate (3 x 25 nml). The conbi ned extracts were dried
over anhydrous sodium sul phate, filtered and concentrated. The residue was
purified by chromatography on silica gel eluting with iso-hexane : ethyl
acet at e {be zesidyesy aﬁ)dlisd\’aal fnotry didhéorgmbthaig (7€dnly,onvpled el 0°C fhdbm)xtuBd WO

03/ 041707 PCT/ SEP2/.02057 4 : | (+ve) 636/634 (M-1) (Vi

N- ( 1- Ad ai&ﬂ?’?ﬁﬁ% ?85521?@1%? -g? 85\/5@% éﬁt%@’grﬁgeﬂ)a ﬁ%&&xﬁﬂbﬁﬁfw é!ﬁliwg;}/rﬁ%@w }

N L acalun DAV : _ |

I[ 30? I4C? [ % 1- aagggﬂ(% ‘%’?ﬁg %yirgé#ﬁqﬁé c%lr orﬁ?ﬁs Eég?%%FOgrlglﬁ;%’iWaqsﬁyaﬁhiﬂ YERopy! ] (3-
{[tert-DbosM gglicrs hydrpctildrid ot MHipd 0Pt ahBpdrbadmbehebimxAtphes. Altvkd )m(% 0. 469)

was di ssolved in a solution of hydrogen chloride in 1,4-dioxane (10 m of
a 4M 5ol eqnceryatedhdlTleoigeidee was mutifiedthyechrasatbgraply swsilich g slutieg witt ahyli sed

from 1, 4- dj oxane{ net hanol . the solid collected by filtration to afford
the titl %Cﬁtag%%ﬁ(?ﬁ%}n%?@@@g%a OrézlPeo%Pgrt&g@ cSBRaERd Bsppolifh VR (400MHz,
DVSO-d6) S 8.78 (2H, broad); 8.60 (1H, s); 8.54 (111, t); 7.36 (1H, s);
3.46 (2H, t); 2.95-2.83 (811, m; 2.08-1.99 (2H, q); 1.95 (3H, s);

1. 81- 1. 74 NBER (300MHZEIDCL) 86§ 611, d)) 8.42. (B2, d)68.50 (B, 1);1519 ARCHG) v&)s. 420/ 422
(mM+1l) 15 MP:. deconposed at 210C Exanple 3

N ( 1- Ada%rﬁ%(%lﬁ*@i;ﬁﬁqlﬁ EHonk 1 565 B63 (331, g i Sylpd O(6¥, yani no]

Propyd } niROWpRaMWIF 438432 M+ 1)
MP: 163-164°C

(i)  N-(1-Adamantylmethyl)-2-chloro-5-(3-oxopropyl)nicotinamide
A mixture of N-(1-adamantylmethyl)-5-iodo-2-chloronicotinamide (Example 3(i)) .15 g),
15 allyl alcohol (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 hours. The reaction mixture 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  chromatography 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
25 (3H, m); 1.57-1.55 (6H, m).

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

(iii) N—(l-Adamantylmethyl)-2-chlor0-5-{3-[(3-hydroxypropyl)amino]propyl}—

nicotinamide



HN\ N OC 20 (i) N (1-Adamantyl met hyl)-5-iodo-2-chl oroni coti nam de

2- Hydr oxy-5-iodo-nicotinic acid (2.65 g) was added to thionyl chloride (10
m ) fol | omedsobyyoanhydrous N, N-dinet hyl formam de (1 dr opPCarstor/os7

resul ting suspension heated to 100C for 3 hours. The m xture was cool ed
and. concentrated, azeotroping with tgl uene. WO 03/041707 PCT/ SE02/ 02057
41 The residue was dissolved in dry dichloronethane (70 m), cooled to 0C
and a m xture of 1-adamantylnmethylamne (1.65 g) and triethylamne (2.81
m) in dry dichloromethane (30 ml) added dropw se. The reaction m xture was
st i rr ed Tharstitreli Quilutioma $ N slded anty Inkethyd) -2 h Rao-s QB oxbyhobfik atinamidei d, dri ed
over anh%drous magnesi.um sul fate, filtered and 5 concentrated. The residue

was pur i(Exaseple §(ibhtbHhg)ogmeaskanob sl land aceyisiacis @l mb weseAdagt hy| _

S5 R o BRIl S g bl B b B RTRRB 5 011
2H, dd);qg: : 3 - L. oM ;

1757 1 Baiifm{vanchoidyait (a0 bR dedtibe rikonmbi e g RO

N- ( 1sAdaoan! Theeiikiykd ws anceattmidl-nad-tiewepidopypirlitionl betasand Aqueoxs ur e of

N- (1 -adamantyl et hyl ) -5-i odo-2-chl oronj cotj nanj de (Exanmple 3(i)) (2.15 g),
15 al | yhyéioellasr agid .sgémgyl angathylagpiatn (@xign@eﬁmléye(wgfef@%@é %%ﬁhem

bi carbonate. (1.05 g) ,and. t.etra-butyl, a ium chl gri.de (1,390} Wer e

ot rr ed g erna AR AR i AR X TP 0 hour .
The r ea%BﬂnQﬂlemagﬁééhg Xt BEsifilt RithBhEAquebdORnMbhiva 16 deasdid Aol @bnl, Nt O
ethyl acetate (3x25 ml). The conbi ned extracts were dried over anhydrous

magnesi erirated iateesthyli dcetated@ x@iSdnl) and tetaoatbértbd ekirects esrediredwaer puri fi ed by

20 chromat ography on silica gel eluting with ethyl acetate:iso-hexane (1:1
t o aPf oBhy @sgrg%gnesium sulfate, %here an con%entrated to af%rd the titled compound ( )
(0.075 g) as a white solid.

'HNMR (400MHz, CDCl,) 8 8.28 (1H, s); 7.93 (1H, s); 6.79 (1H, t); 3.79 (2H, t); 3.17

(2H, d); 2.86 (2H, t); 2.71 (2H, t); 2.65 (2H, t); 2.66 (2H, t); 2.05-1.96 (5H, 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
20 N—(l-Adamaﬂtylmethyl)—Z-chloro-S-(3-{[(1S)-2-hydroxy-1-

methylethyljamino}propyDnicotinamide
NH

"",.K\OH

ZT

The titled compound was prepared from N-(1-adamantylmethyl)-2-chloro-5-(3-
oxopropyDnicotinamide (Example 3(ii) (0.10 g), (S)-2-aminopropanol (0.046 g) and



titled conmpound (0.65 g). 1H NWMR (300MHz, CDC13) 6 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); 2.05wvD.03@4Y(78H, n); 1.76-1.73 (3H, n); 1.66-1.63 25 (@P8MHSEN02037 57-1.55
(6H, m. Ms: APCI (+ve) 361, 363 (M+l) (iii)

N- (1- Adamant yl net hyl ) - 2- chl or o- 5- { 3- [%g hydr oxypr opyl ) am no] propyl } -

ni coti nam de WO 03/ 041707 PCT/ SE02/ 02057 42 To a stirred solution

of N- (1- adamant yl net hyl ) - 2- chl or o- 5- ( 3- oxopr opyl ) ni coti nam de (Exanple
3(i1)) (0.10 g) in nmethanol (3 m) and acetic acid (0.1 m) was added

3- am noppeRa GandkdrArid: 0020 o) hemetendit(B Ag) sol atetioAcidds. 1 4l) by tha for 2
hours and then sodi um cyanoborohydride (0.020 g) was added and the
react i ormethod oﬁEanIpler B(@id). fidre ceadespradust was Trefied ot chremalagrapbneesitieagdd and

et hyl - acottmeB ik 1y drovh Bnay Gra Mreo Cepearelr Wa 4 A Gl phase
re- em&%gﬂuﬂﬂ&sm Zc%ﬂ@cts s hydrochloric acid solution (2 x 10 nl). The

conbi ne ueous ex re basi fied with 5M aqueous ammoni um hydr oxi de
sol utsion, extracted into ethyl acetate (2 x 25 m) and the conbi ned
extracts were dried over 10 anhydrous magnesium sul fate, filtered and

concent r'&t NMR GOy EDHe &8.28 é]d'l,@b HL s); 6.68 A8 Hgh); 256 £2Rweidh:8- 2ol i d.  1H

D s 1 g 1 g2 8 ﬂkﬂ»ff%i)#?%é‘oldiﬁné %@5 %%s(éﬁ) DI )

2 05 1. 1 1.66-1.63 (3H,
m; 3@1](@‘? @—11 73 (% ﬂﬂSﬁ%%%?fggﬂ% L 13§|\/|+1§n3) N (foéd)lmc Exarrplfa 4

20 N‘(l Meanaat(ym)mzlomz)z @4l or o- 5- (3-{[ (1S) - 2- hydroxy-1 - net hyl et hyl ]
am no} propyl ) ni coti nam de
10
Example 5
N-(1-Adamantylmethyl)-2-chloro-5-(3-{[(1LR)-2-hydroxy-1-

methylethyl]amino} propyl)nicotinamide
NH
A
=
H |
N N
0] Cl

15 The titled compound was prepared from 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,) & 8.28 (1H, s); 7.99 (1H, s); 6.64 (1H, 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).



NH,, OH HNNOGC The titled conpound was prepared from N- (|
-adamant yl net hyl ) - 2- chl or o- 5- (3- oxopropyl ) ni coti nam de (Exanple 3(ii)
(0.10 g),wQSpn2t7ami nopr opanol (0.046 g) and WO 03/ 041707 PCT/SBED®082057 43
sodi um cyanobor ohydri de 0.020 g) in nethanol (3 m) and acetic acid (0.1
m) by the "nmethod of Exanple 3(iii).gqThe crude product was purified by
chromat ography on silica gel eluting with 0.7N anhydrous anmmonia in
nmet hanol : ethyl acetate (1:5) to afford the titled conpound as an oil
(0.082 g). 5 '"H NWR (300MHz, CDC13) S 8.28 (1H, s); 7.99 (1H s); 6.64 (1H
t), 3.50M<:2kPCHdye) 420432 (N2 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, nm; 1.57-1.55 (6H, mM; 1.04 (3H, d). Ms: APCI (+ve)
420/ 4221q()f$/+|r1;%5 10 Exanple 5 N-(1-Adamantyl net hyl)-2-chl oro-5-(3-{
[ (1R) - 25448t 9(9-I - methyl ethyl] am no}propyl)nicotinamde NH **~r OH H/
FI' N O G L WL £es- i ochloride
N- (1 - ad gngn??fl&né?%{-h?pcﬁﬁo?ﬁ%%%ﬁ?ﬁ%@ﬁ%ﬁ?g%? e By drog e 3(i1))
(0.19 g), (R -2-am nopropanol (0.046 g) and

NH,

ZT

i) tert-Butyl 3-(4-{[(1-adamantylmethyl)amino]carbonyl}-5-chloropyridin-2-
yl)prop-2-ynylcarbamate
A suspension of N-(1-adamantylmethyl)-5-chloro-2-iodoisonicotinamide (Example 2(1))
10 (0.43 g) and fert-butyl prop-2-ynylcarbamate (0.31 g) in anhydrous acetonitrile (5 ml) and
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
mixture 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,) 3 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
(5H, s).

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

(ii)  N-(1-Adamantylmethyl)-2-(3-aminopropyl)-5-chloroisonicotinamide
hydrochloride



sodi um cyanobor ohydri de (0.020 g) in nethanol (3 m) and acetic acid (0.1
m) by the nethod of Exanple 3(iii). The product was purified by

chr omat ogwepbgp40n7 silica gel eluting with 0.7M anhydr ous PERISEN/@05N

met hanol : ethyl acetate (1:5) to afford the titled 20 conpound as an oil
(0.085 g). "H NMR (300MHz, CDC13) S &48 (1H, s); 7.99 (1H s); 6.64 (1H,
t); 3.56 (2H, dd); 3.23 (2H, dd); 3.19 (2H, d); 2.80-2.70 (3H, s
2.58-2.50 (1H, in); 2.05-1.96 (3H, m; 1.87-1.80 (2H, m; 1.76-1.73 (3H,
in); 1.66-1.63 (3H, m; 1.57-1.55 (6H, n); 1.04 (3H, d). WO 03/041707
PCT/ SEO2/ 26 Guspbhsiolybf teAP@itﬁBﬁ(aﬁp-{HE@daﬁtﬂﬂqtﬂMbﬂ)yl)EXMquabﬁmyl} -5-

N- (1- Adamant yl net hyl ) - 2- ( 3- am nopr op -chl oroi soni coti nam de

hydr ochidlereryrida-Rishprog-Ayylegrbgmate (%’Fatm@%uﬁ@l)) (@3¢ g) nd 5% rhodtum on

L o ACE ot SO RReT F bofBiamee Bipr SERRKEPET po Mt BE AR Y s e
( Exanpl &,,2 Bbgérvedlgfﬂe%ﬂﬁlrg%aﬁﬂge&g bhd BoHckhtrREPPTIE rzaaﬁ&%m@mmﬁﬂ a31 g) in

anhydrous acetonitril m) and triethylamne (5 nm) was purged with
ni t r egesolixtion of nyd’tug@s:hlmﬂehm ed-diopmer(1q m) of md}vbm)lut(o@) andipft tantind for
bis-tri phenyphosphl ne pal | adi um di chI oride 0 014 g]r wer e added. The
mi xt ur e Ovialeouss.i Fhetolutioaaras sphocayaied pad thy res ngate Fathrathtl arelatgde

concentr r| fied y chromat ography on silica gel
el uting &;”Eﬁth gﬁ%ﬁ%mp"”f? @H%\A@?’ rreeflﬁ %Ow%e 19) to afford the sub-titled
conmpound (0.34 g) as a yellow foam 'H NVR (400MHz, CDCl13) 8 8.58 (1H, s);
7.67 (1H s); 6.25 (1H, t); 4.82 (1H, broad); 4.18 (2H, d); 3.18 SZH d);

2.02 (3HINYR (BOTGHE, DMISCH) 8. @@(m 's);B.BOCLH, 578 02 (YL, tpad)1736 (1H, s
10 2.94 (2H, d); 2.85 (4H, m); 1.97 (5H, m); 1.7-1.58 (6H, q); 1.52 (6H, s).
MS: APCI(+ve) 362/364 (M+1)
MP: 150°C (dec.)

Example 7
15 N-(1-Adamantybmethyl)-5-chloro-2-[3-(ethylamino)propyljisonicotinamide
hydrochloride

ZT

Preparative Route 1

® tert-Butyl ethyl(prop-2-ynyl)carbamate

20  The sub-titled compound was prepared from tert-butyl prop-2-ynylcarbamate (0.6g), 60%
sodium hydride (0.186g), ethyl iodide (1.55 ml) and anhydrous N-methyl-2-pyrrolidinone
(4 m1) by the method of Example 2(ii). The crude product was purified by chromatography



(9H, s). 20 Ms: APCI (+ve) 458/460 (MH ) (ii)

N- ( 1- Adamant yl met hyl ) - 2- ( 3- am nopr opyl ) - 5- chl or oi soni coti nham de

hydr ochl owbde/o¥¥0D3/ 041707 PCT/ SE02/ 02057 45 A stirred s®EpSES/@o5Df
tert-butyl 3-(4-{[(1l-adamantyl nethyl)am no] car bonyl }-5-

chl oropyridi n-2-yl)prop-2-ynyl carbamajge (Exanple 6(i)) (0.34 g) and 5%
rhodiumon carbon was stirred under a positive pressure (2 barr) of
hydrogen until no further uptake was observed. The m xture was filtered
and concentrated. The residue was dissolved in a 5 solution of hydrogen

chl ori denisflich,gét elirtixg@with (sbCherhneodthyl addthredl 9:1) twyffeadt (0.345) oftaxobdualess for 0.5
hours. The solution was concentrated and the residue triturated with ethyl
acetateotlo afford the titled compound (0.174 g) as a beige powder. 1H NMWR
(300MHz, DVMSO-d6) 6 8.60 (1H, s) 8.54 (1H, t) 8.02 (3H, broad); 7.34 (1H,
s); 10 2.94 (2H, d); 2.85 (4H, m; 1.97 (5H m; 1.7-1.58 (6H, q); 1.52

(6H s) iy Wﬁﬁ%@i‘fbﬁﬁ’&%ﬁ% ((%Mf‘g?o(adj\/@ 3612 8§@91C8 (XHEfsam@h H, t§:°

N (1- Adamant 'y et'hyl am no) propyl]i’soni cotl nam de
hydrechlioy7i@el,5). M~ N H O CI  Preparative Route 1 (i) tert-Butyl

et hyl (prop-2-ynyl)carbamate 20 The sub-titled conpound was prepared from
teat-butyl prop-2-ynylcarbamte (0.6g), 60% sodi um hydri de (0.186g), ethyl

| odi de ((1'}) 55 ter t-)Bu%q% ann&d r&aman%ﬁetﬁﬁ)amup(}f card ony & Iﬂllroropyridin-z-
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 product was purified by chromatogréphy on silica gel eluting
with iso-hexane:ethyl acetate (9:1 to 7:3) to afford the sub-titled compound (0.30 g).

15
'"H NMR (400MHz, CDCL,) 8 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); 1.18 (3H, t).

MS: APCI(+ve) 486/488 (M+1)

20
(iii) N-(1-Adamantylmethyl)-5-chloro-2-[3-(ethylamino)propyl]isonicotinamide
hydrochloride '

The titled compound was prepared from tei'i-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
sodium hydroxide solution (25 ml), extracted into ethyl acetate (3 x 25 ml) and 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 a solution of hydrogen chloride in 1,4-dioxane (10 |

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



(4 M) by the nethod of Exanple 2(ii). The crude product was purified by
chromat ography WO 03/ 041707 PCT/ SE02/ 02057 46 on silica gel eluting with

i so- hexarwo oaiyh7 acetate (19:1) to afford (0.34 g) of a ®orsENt/ess? oil.
"H NWVR (400MHz, CDC13) 6 4.04 (2H, broad); 3.36 (2H, q); 2.18 (1H, t); 1.14
(3H, t); 5 1.47 (9H, s). (ii) tent- yl 3-(4-{[(1-adamantyl net hyl )am no]
carbonyl }-5-chl oropyridin-2- yl)prop-2-ynyl (ethyl) carb amate The
sub-titled conmpound was prepared from N (1 adamantyl net hyl)-5-chl oro-2 10

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

et hyl ( pra@ i 36T lch B est et Brati¢rEERHEI Ririfickiion Was BAgbparaianererd phasodi de
(0.004g) , bis-triphenyphosphine palladium dichloride (0.014 g),

tri et hy HHG® ¢fordithe titted cantppund (0028 basomealeress pewédr) by the net hod  of
Exanple 2(iii). The crude product was purified by chromatography on silica
gel eluting wth iso-hexane: ethyl acetate (9:1 to 7:3) to afford the

b-tith ; . ' : 8- . :
767 (1 fASIREaUYEA Prigoly 3 &84 It MBS BT FRIGU P TS8P D) oy
d); 2.03.d-8180 (BHomY)2.04(280q%. 168 (G6Lk); d.701.58)6H,1q)57.52 66H, 3)1.19 BHAS). (9H, s);

118 (30 1), ME APCl(fve) 486488 (Nirl) 20 {111)
N- ( 1- AdadBrADCHevenA90392dNdD 0- 2- [ 3- (et hyl ami no) propyl ] i soni cot i nami de

hydrochl qori de The titled conpound was prepared fromtest-butyl
3-(4-{[(1\%5:51?3%%&? CHAEhy1 ) ami no] -

car bonyl }-5-chl oropyri di n-2-yl ) prop-2-ynyl (ethyl)carbamate (Exanple 7(ii))
(0.30g) by 25 the nethod of Exanple 6(ii). The crude hydrochl oride salt
was sus[reepechtive RMtagueous sodi um hydroxi de solution (25 nml), extracted
into ethyl acetate (3 x 25 m) and the conbined extracts were

concent & ed ferrBatylallylgthyhsarhgmatei ed by chromat ogr aphy on

The sub-titled compound was prepared from terz-butyl 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.

15
'H NMR (400MHz, CDCl,) § 5.78 (1H, m); 5.12 (2H, m); 3.80 (2H, s); 3.22 (2H, d); 1.46
(9H, s); 1.08 (3H, t).

(v') N-(1-Adamantylmethyl)-5-chloro-2-[3-(ethylamino)propyl]isonicotinamide
20 hydrochloride ‘
A solution of tert-butyl allylcarbamate (Example 7(iv)) (0.23g) in
9-boroabicyclo[3.3.1]nonane (5ml 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)ferrocenyl]palladium
(ID) (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

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



silica gel eluting wth dichloronethane : nethanol : 0.88 agueous anmoni a
(89 : 10 : 1). The isolated material was dissolved in a solution of

hydr ogen wbloswide7 i n 1, 4-di oxane (10 30 nml of a 4M sol uti @a)X/SENZI02057
concentrated; the resultant solid was triturated with ethyl acetate WO

03/ 041707 PCT/ SE02/ 02057 47 and the ggolid collected by filtration. Final
purification was by preparative reverse phase HPLC to afford the titled
conmpound (0.025¢g) as a col ourless powder. '"H NVR (300MHz, DMSO-d6) 5 8.84
(2H, broad); 8.61 (1H, s); 8.54 (1H, t); 7.36 (1H, s); 5 3.0-2.80 (8H, m;

2. 04 (2lkxa@d; edagp&e{a%‘(mlsﬁd 2:1). 7Fhk.iSdlatédmataial (013023 wabissslyed ih.al9 (3H, t).
Ms: APCI (+ve) 390/392 (Mrl) MP: 206-208C (dec.) Preparative Routga 2 10
(iv) testhBort qﬂh;allrcbgetl(cbhhuydb)méﬂkrh@mne(10ﬂh0é0fs%|‘lﬂ_\4tﬂoﬂm@®) srshprooendraigds prepar ed
| odi de. (ErSBIER Ou R TR GLS e BE Ktou R soibeatbed o SRR {ne
nmet hod I ] purified by chromat ography
on sili ggfogégg?mel%du%hn%&u\?mdmgﬁg%%%gf%@ﬁ%#ﬁ%ﬁ&:et ate (19:1) to afford (0.53
g) ok a colourless oil. 15 "H NWR (400MHz, CDC13) 5 5.78 (1H, m; 5.12 (2H,
m; 3.80 (2H, s); 3.22 (2H, d); 1.46 (9H, s); 1.08 (3H t). (v)

N- ( 1- Addxampje 8ret hyl ) - 5- chl or o- 2- [ 3- (et hyl ami no) propyl ] i soni coti nani de 20
(5. 23g) WH-BiupBreeRs aloo Ao RSP RR IS 1 2ol uti on | 1
tetrahy mg&hm- x under nitrogen for 6 hours. The

sol uti o%{h&;}gﬂi?g%ﬂe to rgig%ytag?rcpﬂtiﬁg%@ure and potassi um phosphate (I m of a
3M solution in water) was added. The m xture was stirred 25 for 15 m nutes
and a sol ution of N-(1-adanmantyl met hyl) - 2-br ono- 5Qthl or oi soni coti nam de
(Exanmple 1(ii)) (0.383 g) and _ _

di chloro[ 1, 1' - bi s(di phenyl phosphi no) f errocenyl Jpal | adi um

NH
S/\/

10

) 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 tert-butyl 2-mercaptoethylcarbamate (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 zerz-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



(I'1) (0.045g) in anhydrous N, N-di met hyl formam de (8nl) was added. The

m xture was stirred for 6 hours, diluted with saturated brine (25 m) and
extract edwpnBo4bhyl acetate (3 x 25 nl). The conbi ned ePCT&EVE0206T € dri ed
over anhydrous sodi um sul phate, filtered and 30 concentrated. The residue
was purified by chromatography on siljga gel eluting with iso WO 03/041707
PCT/ SEQ2/ 02057 48 hexane : ethyl acetate (4:1 to 2:1). The isol ated
material (0.30g) was dissolved in a solution of hydrogen chloride in

1, 4-di oxane (10 m of a 4Msolution) and concentrated; the resultant solid

was tri toursaice geMillitthgeb Ay [sodeRbad cetidcdiite : sedticdcidalbl4eet. 1w dfford thetstlat i on to
afford the titled conpound (0.245g) as a col ourl ess powder. 5 Exanple 8

N- ( 1- Addithed compamdy(l Oghascht@deerleds pgwddr( 3- hydr oxypr opyl ) ani no] -

et hyl )thio)isonicotinam de hydrochloride fOH S NHN H,~6 0 Cl 10 (i)
2-({2-[(tent-But oxycarbonyl )am no] et hyl }thi o)-5-chl oroisonicotinic acid To

G ot hyl VR o R Bl DV ST S R sk R G TE PN 1

portisongoHi§. After gas evolution had ceased tent-butyl A

2- mer capt oet hyl carbamate (1.60 m ) was added. The reaction m xture was

then heated at 60C under nitrogen for 10 hours. Further amounts of 60%
mer.c oet.h bamat.e (1.60 nl)

B 3 R BB S LR BATR AL 00, 1)
152 SRR b oL an s PpSpitgaaycous by o oo e d
ext r act Sonegodutidniof d-(@2€(zeadiayakycarbonyl)amino]ethyl} thio)-5-chloroisonicotinic acid .
10 (Example 8(i)) (0.332g) in anhydrous N-methyl-2-pyrrolidinone (5 ml) was added 60%
sodium hydride (0.084g). After 0.5 hours 2-(3-bromopropoxy)tetrahydro-2H-pyran
(0.244g) was added and the mixture was stirred for 16 hours under nitrogen. The reaction
mixture was diluted with water (50 ml) and ethyl acetate (50 ml) followed by 2M aqueous
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 (5 ml) 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
20 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).

@ii) N-(1-Adamantylmethyl)-5-chloro-2-({2-[(3-hydroxypropyl)amino]ethyl}-
thio)isonicotinamide hydrochloride
The titled compound was prepared from ter¢t-butyl 2-[(4-{[(1-

30  adamantylmethyl)amino]carbonyl}-5-chloropyridin-2-yl)thio]ethyl[3-(tetrahydro-2 -



sodi um sul phate, filtered and concentrated. The residue was purified by
chromat ography WO 03/ 041707 PCT/ SE02/ 02057 49 on silica gel eluting with
i SO- hexarwO0:03081191 acetate : acetic acid (6:4:0.1) to aff@Cu/SEnE298D-
titled conmpound (1.0g) as a colourless powder. "H NVR (300MHz, DVBO-d6) S
8.59 (1H, s); 7.60(1H, s); 7.02 (1H, ), 3.20 (4H, s); 1.37 5 (9H, s).
(i1) tent-Butyl 2-[(4-{ [(1-adanmantyl net hyl)am no]

car bonyl }-5-chl oropyri di n-2- yl)thio]

et hyl [ 3-(t etrahydro- 2H pyran- 2-yl oxy) propyl ] carbamate To a sol uti on of

2- ({ 2- [ pjrant2- flbk%pﬁb@?)]&wwhéta(ﬁxmmé B@)} (otiisg) bpietthethad ebExauqﬂe am acid 10
(Exanpl e 8(i) 332g) in anhydrous N-nethyl-2 E)rrrolldlnone was

added 60% cridd hudmd;lqmdec&alt(msdangated mth@thyd)a®t4ﬁ® gfford the titled compoun

2-(3-br poxy dro 2Hpyran (0.244g) was added and the m xture
was sti Eqn&gfggé?'ai‘gow "GFE hder nitrogen. The reaction nixture was dil uted

wth water (50 m) and ethyl acetate (50 m) foll owed by 2M aqueous
hydrochl oric acid solution (50 m). The m xture was extracted into et hyl
acet at e'tff BIMR4500MHR DM3OE J) B8 &lofTibd, fo&ﬂd):%tfﬁa(aﬂs s);v@rSé (dJIHi, Bo7.64 €, aphydr ous
sodi um sul phate, filtered and concentrate due was di ssolved in

anhydr 08S0p3.-42 iEreh i1 9 62 ket 1@l (L. - 9é?r(aH 4),: i 94&5Hb%)n§/i7él(¥lﬁa Gasighe
(0.162g &gf ARt hours the m xture was treated with

1- adama t%? &?nletial @%I 3%539) in one portion and the whole was stirred
for 72 R@J@PCI(J‘I 48 EALH {Mqlljn xture was diluted with water (50 m) and
extracted into ethyl acetate (3 x 20 25 nml); the conbined extracts were
dri ed over anhydrous sodium sul phate, filtered and concentrated. The

resi due was purlfled by chronmat ography on silica gel eluting with ‘
di cht or ¥xerde® - ethyl acetate (9:1) to afford the sub-titled compound

N (1 AR g BRI BBD- feblord3-CTUORIIRABHAL o0 ) i ol et

thio)i S%tﬁ%l_@%ﬁ??%fﬁ&ﬁﬁﬁéﬂﬂédtﬁﬁnﬁh@ , dihjdreéhlepi@eound was prepared from

tent - butyl
N
\r\OH
ZZ\
H |
N NN
O Cl

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, t); 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, 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) V



30

adai nant yl met hyl ) ai ni no] car bonyl }-5-chl oropyridin-2-yl)thio]ethyl[3-(tetrah
ydr o- 2H Woo03/004a707 PCT/ SE02/ 02057 50 pyran-2-yl oxy) pr op¢irjSEar/izasnt e
(Exanple 8(ii)) (0.15g) by the method of Exanple 2(v). The crude
hydrochloride salt was triturated witdy ethyl acetate to afford the titled
conpound (0.084g) as a colourless foam 5 'H NVR (300MHz, DMSO-d6) 5 8.81
(1H, broad); 8.57 (1H, s); 8.54 (1H, t); 7.44 (1H, s); 3.50-3.42 (4H m;
3.19 (2H, t); 3.01 (2H, t); 2.93 (2H, d); 1.94 (3H, s); 1.76 (2H quintet);
1. 69- 1. 3%e cHbipowhd frdm 28ove§H1108 k) wNBdlsé\FPQ‘édm\tE))hﬁBBgeﬂa%k(rMbm14 10 Exanple 9
N- (1- Adamant yl met hyl ) - 5-chl oro-2-(3-{ [(1R)-2-hydrox

net hyl etioxkiaiN:8)mh epd Wid ecnerrtoatech @@1d@|waya¢@zmlé$qddféom pethneH TN N N

(OR)C I 2- aﬁ%fbgg%? %ﬁ&* %tﬁjﬂ:ﬁ %@%‘b‘&iﬁ@%é%éé@ﬁ? SI lrjrélt E3|) 5- chl or o- 2- ( 3-

{ [(1IR) - 2- hydroxy - met hyl et hyl ] am no} propyl )i soni coti nam de was
afforded as an oil. 1H NWMR (300MHz, CDC13) S 8.55 (1H, s); 7.45 (1H S);

6. 475(1H5N1\)1R(30@\3H(z,1EMs®a16) 8316221(2}2%)38:66 ((BH); 8% (12{&;1 APTHIH 3); 2. 81-2. 69

OH, m): 2.56- 2.05-1.
(1 76- m) 1. 8%5((8H, dqh)} 54 (Hi«gi)),s%?- 6, brlf) ) %@%I 83#! 85d¥H W OA@ @vg;?g420/ 422

(Me1) \A?9%3é19141§0775%%591 9210§771 55 (6H, m); 1.18 (3H, d).
MS: APCI(+ve) 420/422 (M+1)
MP: 205-208°C
10
Example 10
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[(1S)-2-hydroxy-1-
methylethyl]amino}propyl)isonicotinamide, dihydrochloride

H
N
2
H |
N X
o ClI

15

By the method outlined for Example 1(v) and using (S)-2-amino-1-propanol, the
compound N-(1-adamantylmethyl)-5-chloro-2-(3-{[(1S5)-2-hydroxy-1-

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

20 'HNMR (300MHz, CDCL) 8 8.55 (1H, s); 7.45 (1H, s); 6.47 (1H, 1); 3.53 (1H, dd); 3.21-
3.16 (3H, m); 2.88 (24, 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)



51 The compound from above (0.100 g) was dissolved in dry hydrogen chloride
in 1,4- dioxane (4N, 2 m) and was concentrated. The residue was

recryst alwoaa4f70om net hanol : ethyl acetate to afford tRETISEDY/@d5T0onmpound
(0.095 g) as a solid. 5 "'"H NWR (300Miz, DVSO-d6) S 8.62 (2H, br); 8.60 (1H,
s), 8.53 (1H, t); 7.35 (1H, s);, 3.6%y(1H, dd); 3.47 (1H, dd); 3.22 (1H,
br); 2.94 (2H, d); 2.85 (2H, t); 2.04 (2H, p); 1.98- 1.96 (3H, ;
1.76-1.63 (6H, m; 1.57-1.55 (6H m; 1.18 (3H d). Ms: APCl (+ve) 420/422
(MF1) WP 205-208C 10 Exanmple 10 N-(1-Adamantyl met hyl)-5-chl oro-2-(3-{

[ (19) - 2Thy espotmd-froie kb €0.050 Fpwendikgolamih )i hydrogdni chioriddén 1,4-

di hydrochloride H N ~~CH N N OC 15 By the nethod outli ned for Exanpl e
1(v) andiousnien@N, ymlP andrivapcancetusirda oihe residie wassenypigllised from methanol :

ot iyt cERy| SR R e DB LA Hlath BTG ded % an of1. 20 1H R

(300MHz, CDC13) S 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. 055 1. 9% NMRI,(300MHZ, DBISOLI 38 8(622|-(2H:rbr) 8.6061H, §38.6BHH,itn)7;351(1H7s)]. 55 (6H,

?2; b 0§> 6(5?E|1-|H g ) 3 |>’f’?(llﬁpd%l) (33/26211-?%%/ 2.94 ( IIEI/Prd; 2VE\§15) (21:-))1/ ’8,[12154(1)&1?%{/ SEOZ/ 02057
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
10
Example 11
N—(l-Adamantylmethyl) -5-chloro-2-{3-[(2-hydroxyethyl)amino]propyl}-

isonicotinamide hydrochloride

OH

NH

ZT
/

15 (D) tert-Butyl (2-{[tert-butyl(dimethyl)silyl] oxy}ethyl)prop-2-yn-1-ylcarbamate
The sub-titled compound was prepared from ferz-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

20 (25:1) to afford (0.8g).



The conpound from above (0.060 g) was dissolved in dry hydrogen chloride in
1,4- dioxane (4N, 2 m) and was concentrated. The residue was

recryst alwoaa4f70om net hanol : ethyl acetate to afford tRETISEDY/@d5T0onmpound
(0.045 g) as a solid. 5 "'H NWR (300Miz, DVSO-d6) 6 8.62 (2H, br); 8.60 (1H,
s);, 8.53 (1H, t); 7.35 (1H, s); 3.6%31H, dd); 3.47 (1H, dd); 3.22 (1H,
br); 2.94 (2H, d); 2.85 (2H, t); 2.04 (2H, p); 1.98- 1.96 (3H, ;
1.76-1.63 (6H, m; 1.57-1.55 (6H m; 1.18 (3H d). Ms: APCl (+ve) 420/422
(M) MP: 205-208C 10 Exanple 11 NV

(1- Adarr&mwlxqsmwnzmphjlg 5d@-:12- ({zH- bx(oad)wyasqxxyiebﬂoydi )apUdERrthRy18 dH,

I soni coti nam de hydrochl ori de 6-lry OC 15 (i) tent-Butyl
(2-{[tets 1HGK9H($)1 %9%%)@@94{65@3}& hyI )prop 2-yn-1-yl carbamate The
sub-titled conpound was prepared fromtent-butyl prop-2-yn-I-ylcarbamate
(0.8g), 60% sodium hydri de (O. 227g)

(2- brompgt hoyy). Bﬁﬁg%‘ MI 9&% %ﬁl%]émo Egs cmu}xgymﬁl -2-

N- net hyl-"2- pyrro e nmet hod of anple 2(1i). The crude

pr odyct ylb@ﬁo;pmylnfyl(e({[tbbt—hlhymmiedg;ﬂ)sﬂyﬂomeﬂllyl)lctm&)agﬁite eluting with
| so- hexane: et h%/I acetate 20 (25: 11% to afford 88 V\D 03/ 041707
PCT/ SE0Zho s@stitledeompouniivas popreed, raopdid)a snmntykn W)-2tremes- 3. 75 (2H,

i PO s B 2 - £
car bony bt RaGhRYINRKA TR FettéA)prop-2-yn-1-ylcarbamate (Example 11(i)) (0.54g), copper '
(D) iodide (0.004g) , bis-triphenyphosphine palladium dichloride (0.014 g), triethylamine (6 .
10 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,) § 8.58 (1H, s); 7.67 (1H, s); 6.23 (1H, broad); 4.40 (2H, m);
15 3.77 (2H, broad); 3.47 (2H, 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).

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

20  The titled compound was prepared from tert-butyl 3-(4-{[(1-
adamantylmethyl)amino]cafbonyl}-5-chloropyridin—Z-yl)prop-Z-yny1(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.

25
'H NMR (300MHz, DMSO-d,) § 8.75 (2H, broad); 8.60 (1H, s); 8.53 (1H, t); 7.35 (1H, s);
3.65 (2H, t); 3.05-2.90 (6H, m); 2.84 (2H, t); 2.04 (2H, quintet); 1.95 (3H, s); 1.64 (6H, q);
1.52 (6H, s).
MS: APCI(+ve) 406/408 (M+1).

30 MP: 204-205°C (dec.)



s yl)prop-2-ynyl (2-{[tert-butyl (di nethyl)silyl]oxy}ethyl)carbamate The
sub-titled conpound was prepared from N (|l adamantyl net hyl) - 2-br ono- 5-

chl or oi sowp®awiriam de (Exanple 2(i)) (0.37g), tert-butyl @ERT{SEVRINS7

butyl (di met hyl )silyl]oxy} ethyl)prop-2-yn- | -ylcarbamate (Exanple 11(i))
(0.549), copper (I) iodide (0.0049),54is-triphenyphosphi ne pal | adi um
dichloride (0.014 g), triethylamne (6 10 m) and anhydrous acetonitrile (6
m) by the nethod of Exanple 2(iii). The crude product was purified by
chromat ography on silica gel eluting with iso-hexane:ethyl acetate (8:1 to
4:1) to afford the sub-titled conpound (0.28 g) as a yellow gum 'H NWR
(300MHz, CDClSi 6 8.5 8 (111, s); 7.67 (1H, s); 6.23 (1H, broad); 4.40 (2H,
n; 15@37!@1? M, broad); 3.47 (2H, t); 3.18 (2H d); 2.03 (3H, broad);
1.80- 1. ol ' 88 (9H, s); 0.05 (6H, s). (iii)

N-(1- Adiﬂ&fi@%ﬁ’@ﬂ“@kﬁ%‘r&?‘ ZER?(Z hydr oxyet hyl ) am no] propyl}-

I soni COtHyﬁ%Hy?ﬁ' ﬁ"fd &hbﬂqlszﬁlczmﬁaxhidel EfioeaReiRd Was prepared from
tert-butyl adamantyl met hyl ) am no] carbonyl}

-5-chl oropyridi n-2-yl)prop-2-ynyl (2- { [tert- butyl (dinmethyl)silyl]oxy}

et hyl )carbamate (Exanple 11 (ii)) (0.289) the nethod of Exanple 6(ii).
The crude hydrochloride salt was tri mq/eg}/ acetate to afford
the titled conmpound (0.176g) as a beige powder. 25 'H NWR (300MHz,
DMSO-d6) 6 8.75 (2H, broad); 8.60 s); 8.53 (1H, t); 7.35 (1H, s);
3.65 (2H, t); 3.05-2.90 (6H, nm); 2784 N2H t); 2.04 (2H quintet); 1.95
(3H s); 1.64 (6H q); 1.52{{6H, : . APCI (+ve) 406/408 (Mt1l). 30 MP:
204- 205C (dec.) WD 03/0417 02057 54 Exanple 12 : :
N ( 1- Adamant yl et hyl ) - 5- chljor o- -{2-&(3-

D N-(1-Adamantylmethyl)-5-chloro-2-(2-hydroxyethoxy)isonicotinamide
Sodium hydride (60%, 0.080 g) was added to ethylene glycol (3 ml) and the resulting

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 (Example
1(ii)) (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
Watts, 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.

20 'HNMR (300MHz, CDCL,) 8 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



Eygrcc):i(yE)_r?pyl )am no] et hoxy}isonicotinam de, hydrochloride 5 H OOH NN
[

N- ( 1- Adamaotoglomedhyl ) - 5- chl or o- 2- (2- hydr oxyet hoxy) i soni coPCasEzie20sSodi um
hydride (60% 0.080 g) was added to ethylene glycol (3 nl) and the
resulting io suspension stirred underssan atnosphere of nitrogen for 30
mnutes. To this m xture was added a sol ution

of N- (1- adamant yl net hyl ) - 2- br ono- 5- chl or oi soni coti nam de (Exanple 1(ii))
(0.192 g) in anhydrous N-nethyl-2-pyrrolidinone (1 ml). The stirring bar
was renoved and the resulting solution heated in a MARS m crowave for 15
m nutes (300 Watts, 150C). The m xture was cool ed and poured into water

(50 n) (idnd éfx(tlr%areanﬁyhp@thyb %FN?FO'&'d%T[@re (3x10 n ). The conbined organic

extract re washed .w.t hyd '
Ul fat e FTT PG AR P e e g B8 i fred by
chromat qgr.aphyg oflu Mbﬁﬁég-%hazﬁhrﬁglrﬂ%ﬂ _sRnRtdyl(pacet at er i sohexane (1:1) to
afford the sub-titled conpound g) as a white solid. 20 "H NWR

(300MHz h M@BOXS)l&rﬁﬁot(nhhildesOExaﬁlp&Ql2((1.1)—(,0 l:f))g) iB d@Odl(:hlblrorﬁNthaneﬁ ) (2H, dd);
3.96 (2H ddd); "3.17 (2H, d); t); 2 05-1.96 n 1. 76-1.73
(3H, m waaa@kdpe@% agrmpemdmaped?u?p 8Bar(d6hp r‘?ﬂﬂtms'susmp m%t) HEOBEE (M )

w( 1123 56}]1;%?5?? ?l‘h gﬁ%rél & ﬂg{,ré'eSaEQ%E %?ggureé ?nt(g ' IlI}lXtuI'G of saturated sodium
hydr oxy pfamphie B 1RebE tORN%IHoSe RGO hiddarite €1 o%xm O Daind €he Mikhie Sk 1 1 ed

sol ution of N-(1-adamantyl nethyl)-5-chloro-2-(2

extracted into ethyl acetate (3x25 ml). The combined extracts were dried over anhydrous

10 magnesium sulfate, filtered and concentrated. The crude aldehyde was dissolved in
methanol (2 ml) and 3-aminopropan-1-0l (0.075 g) added along with acetic acid (0.1 mi).
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 sulfate, 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, t); 3.80
(2H, d); 3.16 (2H, d); 3.00 (2H, 1); 2.94 (3H, 1); 2.05-1.96 (3H, m); 1.76-1.73 (SH, m);
1.66-1.63 (3H, m); 1.57-1.55 (6H, m).

235 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.



5 hydr oxyet hoxy)i soni coti nam de (Exanple 12(i)) (0.10 g) in dry

di chl oronethane (5 mM) was added Dess-Martin periodi nane (0.212 g) and the
resul ti ngvewspertsi on stirred at room tenperature for 30 mCRSESB020The
reaction was poured into a m xture of saturated sodi um bicarbonate

sol ution containing sodiumthiosulfatg (10%wWv, 20 m) and the m xture was
extracted into ethyl acetate (3x25 ml). The conbi ned extracts were dried
over anhydrous 10 magnesium sulfate, filtered and concentrated. The crude
al dehyde was di ssolved in nethanol (2 m) and 3-am nopropan-I-ol (0.075 g)
added along with acetic acid (0.1 m). The mxture was stirred for 2 hours

at anbi ent tenperature and then sodiumtyriacet oxy bOI’OE_ng’I de 50 159 g)
added ant NM& (380MEizoRMIPdp)eS- B (2Lh(broad &7 (Idbbdnts ditbd); 8734 {HeS): resi due

1mS Do B R N0y BUSAOEL 05 L Al Lt 1

re-extr 8109@@}1%}*1 g8N.s Wi, 915')h|1@/"6LP73i(3'}ﬂ )21 %646 I3H, mTSh? 5<7qn§3.s' @edmyqueous

extracts e’basified wth's aqueous ammoni um hydr ki de sol uti on,
extract MS:APGI(@%))AIZIMQ@KMH)(Z x 25 m) and the conbined extracts were
dri ed over anhydrous magnesium sulfate, filtered and concentrated to
afford the corrpound N-(1-adamantyl met hyl ) -5-chloro-2- {2-[(3 20
hydroxy% lé gl no] et hoxy}i soni cotinam de (0.05 g), as a foam 'H NWR
(400MHz, }@% ? 58.15 (1H, s); 7.01 (1H, s); 6.31 (1H, br); 4.41 (2H, t);

3. 80 _ i 2.05-1.96 (3H, m;
1.76- 1( %i(( %)ﬁ am%n%ﬁn{ea?l) %)cgé&ogﬁ({@q& hydmx?etﬂglgﬁmol% b5 e AP(CI (+v2§

421/ 423 z(mmm)lsdﬁmtmanpdudmyﬂrmhlabdwe (0.050 g) was di ssol ved in dry.
hydrogen chloride in 1,4- dioxane (4N, 2 m) and was concentrated. The
resifue was triturated with dry ether and filtered to afford

N- (1- adamant yl met hyl ) - 5- chl or o- 2-H (3 3
hydr oxypr opyl ) ai ni no] et hoxy}i soni cot i iE/ hydrochl oride (0.024 g) as a
white solid. WD 03/041707 PCT/ SE02/ 02057 6 'H NWVR (300MHz, DVSO d6) S
8.85 (2H, broad); 8.57 (1H, s); 8.54 (1IN t); 8.34 (1H s); 6.86 (1H s);
4.53 (2H, t); 3.54 (2H, t); 3.38-3.32 (2H, n);H3:=@6-3.02 (2H, n); 2.94 (2H,
d); ~ >N  H—CI

H
N N

O Cl

@ tert-Butyl 2-[(4-{[(1-adamantylmethyl)amino]carbonyl}-5-chloropyridin-2-
yl)(2-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
solution 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 ethyl acetate
30 ml and di-tert-butylcarbonate (0.218 g) added. The resulting mixture was left to s';and
at room temperature for 2 hours and was then concentrated under reduced pressure. The

residue was purified by chromatography on silica gel eluting with ethyl acetate to afford



1.94 (3H, s); 1.88-1.82 (2H, m; 1.76-1.73 (3H, n); 1.66-1.63 (3H, m;
1.57-1.55 (6H, m. 5 MS: APCl (+ve) 421/423 (M+l) Exanple 13

N- ( 1- Adamaiotoglosmedhyl ) - 5- chl or o- 2- ({2-[ (2- hydr oxyet hyl ) amPo®]SEeL/6eps?} -

am no)i soni coti nam de di hydrochloride 10 2N OH HCO NHC NOOQ (i)
tert-Butyl 2-[(4-{ [(1l-adamantyl nmethy4-)am no]carbonyl}-5-chloropyridin-2-
yl') (2- hydroxyet hyl ) am no] ethyl carbamate

N- ( 2- Hydr oxyet hyl ) - et hyl enedi am ne (0.208 g) was added to a m xture of N- (I
15 adamantyl met hyl ) - 2- br omo- 5- chl or oi soni coti nam de (0.192 g, Exanple |

(1)) angtbpstagsl- gm wmmmtw@aﬁﬂmgaarmya}nwﬂrom@ndm- -y1)(2- .

N- et hyl - 2- pyrrol i di none m). The resulting solution heated in a MARS
m crommdﬂoayethﬁl)mmuleﬁquaﬁml%((l@m g250C). The nixture was cool ed and
poured into water (50 m) and extracted into ethyl acetate (3x10 m ). The
conbi ned organic extracts were washed with brine (2x10 m), dried over

Anhydr oug \ARTBINARUEHEY) b1t LY BRI AN, 6a9genintegs (Then saiduc was

di ssol ve acet’ I 2tert-butyl carbonate (0.218 Q)

added. Tbm, ﬂ)e§¢®-BI6QQ4H]m§LH@7@a§qD8‘I7 (281, 83, 205-1.86 (3Kban);tieteprra(iHe for 2
hours and was then concentrated under reduced pressure. The residue was
puri fi ednby.6orr-ohEELgapaY-leTd OH, mal §éK%RIskting with ethyl acetate to

afford 0 7Q7 02057 57 tert-butyl 2-[(4- {

[(1- adaﬁ)ﬁt%h&ﬁ%l%@g@iﬁ rbonyl } -5-chloropyridin-2-yl)(2-

hydr oxyet hyl ) am no] et hyl car bamat e (0 013 g). 'H NWR (300MHz, CDC13) 8 8.08
(1H, s); 6.96 (1H, s); 6.43 (1H, br); 4.95 (1H, br); 3.83

@)  N-(1-Adamantylmethyl)-5-chloro-2-({2-[(2-hydroxyethyl)amino]ethyl}-

10  amino)isonicotinamide dihydrochloride
tert-Butyl 2-[(4-{[(1-adamantylmethyl)amino]carbonyl}-5-chloropyridin-2-yl)(2-
hydroxyethyl)amino]ethylcarbama_te (Example 13(i)) (0.013 g) was dissolved in anhydrous
hydrogen chloride in 1,4-dioxane (4M, 2 ml) and the resulting mixture 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-dy) & 8.39 (1H, t); 8.11 (1H, s); 7.85 (2H, br); 6.69 (1H, s);
3.74 (2H, 1); 3.07-3.96 (4H, br); 2.92 (2H, d); 1.94 (3H, 5); 1.76-1.73 (3H, m); 1.66-1.63
(3H, m); 1.57-1.55 (6H, m).

20  MS: APCI(+ve) 407, 409 (M+1)

Example 14
N-(1-Adamantylmethyl)-5-chloro-2-[3-(isopropylamino)propyl]isonicotinamide
dihydrochloride



S (2H, t); 3.70-3.62 (4H m,; 3.67 (2H, q); 3.17 (2H d); 2.05-1.96 (3H

m; 1.76-1.73 (3H, m; 1.66-1.63 (3H, m; 1.57-1.55 (6H, m; 1.37 (9H, s).
M5:  APCI (Woap/060T7 509 (M+l) (ii) PCT/SE02/02057

N (1- Adamant yl net hyl ) - 5-chl oro- 2- ({2-[ (2- hydr oxyet hyl )am no] ethyl}- io

am no) i soni coti nam de di hydrochl oridesgert-Butyl 2-[(4-{

[ (1- adamant yl net hyl ) am no]- carbonyl} -5-chloropyridin-2-yl)(2-

hydr oxyet hyl ) am no] et hyl car bamat e (Exanple 13(i)) (0.013 g) was dissol ved
in anhydrous ' hydrogen chloride in 1,4-dioxang; (4M 2 nl) and the resulting
m xture was allowed to stand at roomtenperapure for 30 mnutes. The

m xture was concentrated under reduced (I5 pressure to afford the titled
product (0.020 g). '"H NWR (300MHz, Dvs(Q-d6) 68.3P (1H, t); 8.11 (1H, s);
7.85 (2H, br); 6.69 (1H, s); 3.74 (2 ty; 3.07-3.96 (4H br); 2.92 (2H
d); 1.94 (3H s); 1.76-1.73 (3HY m; |1.66:1.63 (3H m; 1.57-1.55 (6H m.
20 Ms: APCI (+ve) 407, 409 (Mr1).N.EX 4

N-(1- Adamant yl met hyl ) 5-chl or ¢- 2- [[B- (i slopr opyl anmi no) propyl ] isoni cotinam de
di hydrochl ori de WO 03/041707 PCT/ @057 58 H N NYJ I N\ OC Z6

(all'yl oxy) (tert-butyl)dimethylsilane (0.15nL, 0.69 mmle). The mxture was

heated 1@ 60GuT LIa anfWimetVIRE- B e A JRRAAREN A pRspypugseauent Ty

chloroisonicotinamide
A solution of 9-borabicyclo[3.3.1]nonane at 0.5 M in tetrahydrofuran (2.78 mL, 1.39

s mmol) was added to neat (allyloxy)(tert-butyl)dimethylsilane (0.15mL, 0.69 mmole). The
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-adamantylmethy!)-2,5-dichloroisonicotinamide (0.20
g, 0.59 mmol; prepared as described in WO 01/94338) in dimethylformamide (3 mL) was

10 added followed by tetrakis(triphenyphosphine) 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 exiracted with
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.

@ii)  N-(1-Adamantylmethyl)-5-chloro-2-(3-hydroxypropyDisonicotinamide

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 (2x1 OmL); brine

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



cooled to roomtenperature and a solution of potassium phosphate (0.37 @)
in water (1 nL) was added slowy. A solution

of N- ( 1- adaomanyi7oet hyl ) - 2, 5- di chl or oi soni cot i nam de (0. 20 PCE/SER/ED5TMDI ;
prepared as described in WD 01/94338) in dinethylformam de (3 nL) was 10
added fol | oned by tetrakis(triphenyphgasphi ne) palladium (0) (7 ng). The
solution was heated to 70C for 2 hours, allowed to cool to room
tenperature then partitioned between ethyl acetate (20 nL) and brine (10
m.). The aqueous phase was further extracted with ethyl acetate (2x20 mni)
and t hergiveivie dufifigdby chrowrtographyhadilivatge! dntimew{tR@iaoromeihpea ethyl er
magnesi um sul phate; filtered and evaporated under vacuumt{o gjve the crude
pr oduct aadsatgomatbanp)l (bx4d) jeeaffosdhiths sub-titled cRmpaend e, 2)48 asli@ROili t hout any
further purification. (ii)

N (1- Adamant yl et hyl ) - 5- chl or o- 2- ( 3- hydr oxypr opyl )i soni coti nam de The

resi due: HYBEDES 3@ | 8), yetir@ny g eharan, ks3S.69-pramg 3q90l ed to
0C. To IE I'S w@%ﬁutiolg@é S?e%sﬁgﬂﬁ?)btﬁ%( gynf%oni ur%f u%ri deQ(O?};S nm. of a 1M
sol uti oH & s2.86 ¢z, 2:01.96+0.06 [(EH nin)t LT (6B IEIDS] GH,opm t enper ature for 2
hours. After this tinme the solution was cooled to OC and treated with 0.6
nL of t M3:ARCIHYS) 363 MRS | uori de and stirring continued for an

addi ti onal hour at roomtenperature. The reaction m xture was subsequently
diluted with diethyl ether (30m); washed with water (2x1 OrmL); brine
(20nL) ; &1 edy.Qy- m&g Lahirexioe-(F-okd Rogicenmanidet ed under
vacuum (ﬁi'!i?le %?16%%4170 ﬁiIgé(t:I'IB/'lg-EOZ/ 0205% Séﬂ?ggll)due was purified by

chr omat Qoraagimed aolusioh of A-(J eldambntylmefhyl)-Skchibrotd-Gr onet hane: et hyl acetate:

g 15 S e BB 25 e

@ 1. ogplprEniie 0 ) Peiyadp FRriyilond ), rsiyon babluadit e 10 (OH

N-(1-Ad @éﬁﬁmnigl AR Was Btigld &r6ord tédp@xafy p¥ hbusoTherhdtvaniaarealed a stirred
sol ution of N-(1-adamantyl met hyl ) -5-chl oro- 2- ; 3 10 i o i
hydr oxy prithpdibthyseshérd@0inh mdiesat@rated sgdivm 3 afe gotionsloataining podiym; n dry

T e AR ' T i A Bt PRS2 D it ofla o HRUHRS) vias

15 separated; washed with brine (10 mL); dried over anhydrous magnesium sulfate; filtered;

treated with acetic acid (0.30 mL) and concentrated.
MS: APCI(+ve) 361, 363 (M+1).

20 (iv) N-(1-Adamantylmethyl)-5-chloro-2-[3-
(isopropylamino)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

35 (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 with'dry hydrogen chloride in 1,4-dioxane



resulting mxture was stirred at roomtenperature for 4 hours. The reaction
was treated wth diethyl ether (20nmL) and a saturated sodi um bi carbonate
sol uti on wonBai#rdng sodi um thiosulfate (0.37 g, in 4 nl) PCTis@€020206Uur e was
stirred for 10 minutes and the organics is separated; washed with brine (10
m.); dried over anhydrous magnesium gyl fate; filtered; treated with acetic
acid (0.30 nlL) and concentrated. Ms: APClI (+ve) 361, 363 (Mtl). 20 (iv)

N (1- Adamant yl met hyl ) - 5-chl oro-2-[ 3- (i sopropyl am no) propyl ]i soni coti nam de
di hydrochl ori de The crude al dehyde from above was di ssol ved in nethanol (2
M) andiiy, @2t @il) whd tvas tonogiteipsd e 1@ nitute8 ThotesidneS@stiteyeddftamg with acetic
acid (0.10 nL). The m xture was stirred for 10 m nutes at ?,gbl ent
t enper adichlercmethartedR0 sdditipifend the Bilesksormauad (4P9%® 233 whiteselid. 0. 66rmol )
was added. The reaction was stirred for 20 hours, concentrated and the

resi due dissolved in ethyl acetate (201nL). The organics were washed with a
sat ur at gennpRl &BdMHz%M?pdd YBSRI1CARE PENALR. 610026 (1B e 25O Grmbed over
anhydr ous nag esi um filtered 'and concentrated to afford an oil

(0. 151892.05-Bha® (deg CORBHLL M6& (6Hidss¥ 6L, is)y 1d2o(6Hpdpret hane (5 nl) ;
treated with dry dro%en chloride in 1, 4-di oxane WO 03/041707

PCT/ SEOMSOZO*\QI(JF\@@‘*@‘lM 66Ma1lll) and was concentrated after 10 ninutes. The
residue was filtered from dichloronethane (20 nm.) to afford the titled
conmpound (0.098 g) as a white solid. 1H NVR (400MHz, DVSO-d6) S 8.61-8.51
(3H, n)E %né?el?s% (1H, m; 2.95-2.84 (6H mM; 5 2.05-2.00 (2H, m; 1.98
(3H, s); 6H, q); 1.59 (6H, s); 1.22 (6H, d). Ms: APCl (+ve) 404, 406
(M) . NE(Xaﬂﬂhmaﬁﬁrlﬁie(hyl)ﬂiddﬂam—%(aﬁdt(lay)-}- 5-chloro-2-(3-{ [(2S)-2 10 .

hdrox ropyl | am no) propyl).isanicotinande, d rochloride OH N
Y yEydr%))/iypropyl]aang}prg]))/ylglsomcotmamlde,r&gydrochﬁ ide

OH

ZT

O Cl

By the method outlined for Example 14(iv) and using (25)-1-aminopropan-2-ol,

the compound, N-(1-adamantylmethyl)-5-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 2 4M solution) and concentrated to

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

'H NMR (400MHz, DMSO-dy) 5 8.91 (1H, bs); 8.71(1H, bs); 8.60 (LH, s); 8.56 (1H, 1);
20 3.99-3.94 (1H, m); 2.95-2.94 (SH, m); 2.85 (2H, t); 2.76-2.70 (1H, m); 2.10-2.02 (2H, m);

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

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



N NOC 1,6 By the nmethod outlined for Exanple 14(iv) and using
(2S) - 1- am nopropan-2-ol, the conpound, N-(

1- adamantwbreiigb) - 5- chl oro-2-(3- { [(2S)- 2- PCT/SE02/02057

hydr oxypr opyl ] am no} propyl )i soni coti nam de, was afforded as an oil.
Purification was by 15 preparative reygrse phase HPLC. The isol ated
material (0.081 g) was dissolved in a solution 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 (0.091 g). 1H NMR (400MHz, DMSO-d6) 6 8.91
(1H, bs)Exatplé(8H, bs); 8 60 (1H, s) 8.56 (1H, t); 20 3.99-3.94 (1H m;
2.95-2.94 (5H, m; 2.85 ( t); 2.76-2.70 (1H, m; 2.10-2.02 (2H, m;
1.95 (3Hy- (b)&dammlcxmthylhi-chtprgz Get2R»2,3-1. 10 (3H, d). NMS: APCI (+ve) -420,

422 03/ 041707 RPCT/ SEQ2/ 02 Ex

N (1. Ad YRRy e T D somig ey G OBhIGride

di hydr oxypr opyl ] am no) propyl )i soni coti nam dpr'ﬂ/drochl oride OHN" ,CH
NNOC 5 By the nethod outlined for Woand usi ng

(2R) - 3-am nopropane-1, 2-diol, the np

N-(1- adamantyl met hyl ) - 5ch|or02(3 { [(2R) 2, 3-

di hydr oxypropyl ] am no} propyl )i soni fjam de, was afforded as an oil. The
residue was purified by chrgmato rapl} on silica gel eluting with

di chl or onet hane: nethanol: _N NN

5 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 dissolved in dichloromethane, treated with a

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

afford the titled compound as a colorless powder (0.098 g).

'H 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 (8H, 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-
20  dihydroxypropyllamino}propyDisonicotinamide, dihydrochloride



ammoni a (10:1:1). The isolated material was di ssol ved in dichl oronethane,
treated with a 10 solution of hydrogen chloride in 1,4-dioxane (1 nL of a
4M sol ut iwp)3amdoroncentrated to afford the titled conpowcd/SEs2/eosdl orl ess
powder (0.098 g). 1H NWR (400MHz, CD3OD) S 8.65-8.62 (2H, m; 7.44 (1H, s);
3.90-3.87 (1H, m,; 3.55 (2H, dqg); 3.480-2.97 (8H, m,; 2.18-2.11 (2H, m;
1.99 (3H, s); 1.73 (6H, q); 1.62 (6H, s). is Ms: APCl (+ve) 436, 438 (M1).
MP. 217-219C. Exanple 17 N-(1-Adamantyl methyl)-5-chloro-2-(3-{ [(25)-2,3
20 di hydr oxypropyl ] am no} propyl )i soni coti nam dgyndi hydrochl ori de WO
03/ 041707 PCT/ SE02/ 02057 62 OH N OH N NH1 O By the method outlined
for Exanple 14(iv) and using (2S)-3-amnopNapgre<l ,2Hiol, the conpound,
N-( 1-adamantyl nmethyl)-5-chloro-2-(8- { 1(29)-2, 3-
di hydr oxypropyl ] am no} propyl )i soni cQti nam de, was afforded as an oil. The
residue was s purified by chromateggfaphy on silica gel eluting with
di chl oronet hane: nethanol: Hdmonja (l0:1:1). The isolated material was
di ssol ved i n dichl oronet hape with a solution of hydrogen chloride
in 1,4-dioxane (1 nL of a UM sq@lution) and concentrated to afford the
titled conmpound as a col grlessQpowdet (0.057 g). io 'H NWVR (400MHz, CD3QOD)
58.64 (2H, s); 7.45 (1 r’ 3.92-3.89 (1H, m; 3.55 (2H, dq); 3.20-2.97
]
LR

(8H, m; 2.18-2.11 (2H, .99 (3H, s); 1.73 (6H, q); 1.62 (6H s). M
APCI (+ve) 436, 438 (M anple 18

By the method outlined for Example 14(iv) and using (2S)-3-aminopropane-1,2-diol, the
cdmpound, N-(1-adamantylmethy!)-5-chloro-2-(3-{[(25)-2,3-

dihydroxypropyl]amino}propyl)isonicotinamide, was afforded as an oil. The residue was

s purified by chromatography on silica gel eluting with dichloromethane: methanol:
ammonia (10:1:1). The isolated material 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 (0.057 g).

0 'HNMR (400MHz, CD,0D) § 8.64 (2H, s); 7.45 (1H, s); 3.92-3.89 (1H, m); 3.55 (2H, dq);
3.20-2.97 (8H, m); 2.18-2.11 (2H, m); 1.99 (3H, s); 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-

methylcyclohexyl)amino]propyl}isonicotinamide dihydrochloride
H

~~ °N OH

|
X

ZT

O Cl



15 N-(1- Adamantyl met hyl )-5-chloro-2-{3-[(4-
nmet hyl cycl ohexyl ) am no] propyl }i soni coti nam de di hydrochloride H N N OH N
0 A WO O30®407077 PCT/ SEO2/ 02057 63 By the met hod out | i nedTisen2/@esmpl e

14(iv) and using 4-am nocycl ohexanol, the titled conmpound,
N- (1- adamant yl met hyl ) - 5-chl or o- 2- { 3-[ (¢4- net hyl cycl ohexyl ) am no] propyl }
i soni cotinam de, was afforded as an oil. Purification was by preparative

reverse phase HPLC. The isolated naterial (0.022 g) was dissolved in s
di chl oronet hane, treated with a solution of hydrogen chloride in
1, 4- di oxBriéhqmethpd gntliged foExample lehlv) antlusioné-entinayeldhéxanal f ord the titl ed

conpound_as. a.col orl es owder .025.  9). "H NWR (300MHz, CD3CD) 8 8.63
(1H, s) ;th?.%@gd E‘ili‘%?o‘ér;; ﬁfa{?@%@%’&g’e%ﬁk’l)ﬁjcﬁﬂ%?%{%[(m 10 (5H, m); 2.96 (2H,
PR O T I R e R R
N (1- AdassppiephraiidiehdrsdpleRe BIPO.(2 Tha idof dedidlelX(0222 ) was dissolved in :

met hyl propyl ) am no] propyl }i soni coti nam de di hydrochloride H N40HN N O
al s 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 (0.025

g).

'H NMR (300MHz, CD,0D) & 8.63 (1H, s); 7.39 (1H, s); 3.61-3.58 (1H, m); 3.10-3.01
10 (5H, m); 2.96 (2H, t); 2.19-2.00 (5H, 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-
methylpropyl)amino]propyl}isonicotinamide dihydrochloride

H
N
\/%OH

ZT

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 methyl‘laropyl)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



By the nethod outlined for Exanple 14(iv) and using

1- am no- 2- net hyl propan-2-ol, the titled conpound,

N ( 1- adamaiotoglomsdhyl ) - 5-chl oro-2- {3-[ (2- hydroxy-2 20 PCT/SE02/02057

met hyl propyl ) am no] propyl }i soni coti nam de, was afforded as an oil.
Purification was by preparative revergge phase HPLC. The isol ated materi al
(0.0 15 g) was dissolved in dichloromethane, treated with a sol ution of
hydrogen chloride in 1,4-dioxane (1 nL of a WD 03/041707 PCT/ SE02/ 02057 64
4M sol ution) and concentrated to afford the titled conpound as a col orl ess
powder (GMCSDQIUOQ) and qanpevirategoo wierd BpEidE) c@nudd as aldplosless Fowiier (AMH9 s) ;
31630(4H m; 3.01 (4H, t); 5 2.21-2.16 (2H, m; 2.00 (3H, s); 1.75
(6H, q);81.64 (6H d); 1.33 (6H, s). Ms:. APCl (+ve) 434, 436 (Mrl). MP:
236- 238C. Exarrpl e 20 10

N (1- Adamant yl net hyl ) - 5-chl oro-2- (3-{[ (1R) - 1- (hydr oxynet hyl ) - 2-

net hyl prepyXiMRIGO00 iz, mb)n)ssoms@om nggm e HsNRBdeos.hd erids); B.o1Na@Ht);, N N O
Cl By the nmethod outlined for e 14(1v) d using

CoR) 2. M- (18 )3 ool 63 90175 (ot @) lobsliadh 133 (6E% ).

N-(1-ad nt 02(3 { [(1R)-1-(hydroxynethyl)-2 15

nmet hyl pr IATy‘ngﬁF *%3:4 %%fyﬁ)m coti nam de, was afforded as an oil.

Puri fi cafjpopsgasgdpy preparative reverse phase HPLC. The isolated materi al
(0.065 g) was dissolved in dichloronethane, treated with a solution of

hydrogen chloride in 1,4-dioxane (1 nL of a 4M solution) and concentrated
to afford the titled corrpound as a colorless powder (0.071

Example 20
10 N-(1-Adamantylmethyl)-5-chloro-2-(3-{[(1R)-1-(hydroxymethyl)-2-

methylpropyllamino}propyl)isonicotinamide, dihydrochloride

H
N
/\COH
=~ "N
H |
N N
o Cl

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

15 methylpropyl]amino}propyl)isonicotinamide, was afforded as an oil. Purification was by
preparative reverse phase HPLC. The isolated material (0.065 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 (0.071
g).

20 .

'H NMR (400MHz, DMSO-d,) & 8.60 (1H, s); 8.54 (1H, bt); 8.36 (1H, bs); 7.36 (1H, 8);
3.72-3.68 (1H, m); 3.63-3.57 (2H, m); 3.16-3.04 (2H, bm); 2.94 (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, d).

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



g). 20 "H NWR (400MHz, DMSO-d6) 8 8.60 (1H, s); 8.54 (1H, bt); 8.36 (1H,
bs); 7.36 (1H, s); 3.72-3.68 (1H, nm; 3.63-3.57 (2H, m; 3.16-3.04 (2H,
bm; 2.94w02Bl04adh)7 2.87 (2H, t); 2.11- 2.02 (4H, m; 1. 95PCINE0B)20571. 64
(6H, qg); 1.52 (6H, s); 0.98 (3H, d); 0.94 (3H, d). Ms: APCl (+ve) 448, 450
(Mr1). WO 03/041707 PCT/ SE02/ 02057 6§ Exanple 21

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

(et hyl am no) et hyl ] am no} propyl )i soni coti nam de di hydrochloride H NN H N
NOC s By the nethod outlined for Exarrple 14(iv) and using tert-butyl 2-
am noet hyl (nmet hyl ) car bamate, tert-butyl { [3-(4-

[ (1- adamant yl net hyl ) am no] carbonyl} - 5- chI oropyridi n-2-yl) propyl ] am no}
et hyl (nﬁﬂ?}ﬂf)lealban&te was afforded as an oil. The latter (0.118 g) was

di ssol v di chI n ted with dry hydrogen 10 chloride in
14dio§€fﬁié ﬁﬁ"“fy @Ei%%@é’ 2(§cﬁgtrated after 2 hours to give the

depr ot e ¢hfethy TRl é’thyl é'iﬂﬁno('}jﬁl%p‘}})?soWi’e%tlhﬁﬁﬁd/eSdlﬁWh‘o‘éﬁﬂ)rfdeom di chl or omet hane
(3m) to afford |t ed conmpound (0.0354g) as a white solid. "H NWR

(300MHz, CD3CD) s 8 71 (1H, s); 7.54 \{@ (4H, s) 3.22-3.17 (4H,
m); is 3.09-3.02 (4H, m; 2.81 (3H,(s); Z2.24 9N(2H m; 2.01 (3H, s);
.75 (6H, q); 1.64 (6H, s). NS APCl(+ve) 419, 42 (Mm+1).

By the method outlined for Example 14(iv) and using fert-butyl 2-
aminoethyl(methyl)carbamate, tert-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 with 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.

'H NMR (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]amino}propyDisonicotinamide bis(trifluoroacetate)



MP: 216-219C. Exanple 22 20 N (1-Adamantyl net hyl)-5-chl oro-2-(3-{[ 3-

(et hyl am no) propyl ] am no} propyl )i soni coti nam de bis(trifluoroacetate) WO
03/ 041707WB@30&E02/ 02057 66 N N N 5 O C By the net hodPprcutSEDZIEST or
Exanpl e 14(iv) and using tert-butyl 3- am nopropyl (nethyl) carbanat e,
tert-butyl 3-{[3-(4-{[(1- adamantyl mggt hyl ) am no] car bonyl }
-5-chloropyridin-2 5 yl)propyl] am no} propyl (nethyl)carbamate was afforded
as an oil. The latter (0.121 g) was dissolved in dichloronmethane and
treated with dry hydrogen chloride in 14-di oxaneH(4N 1 n) and was
concentrated after 2 hours to give the material. The residue

i LC tO z}fordthetltled

S); 733(1H s); 3.13-3.06 (8H, ,N2 93(2H t); 272(3H s); 2.16-2.05
(4H, m; 1.98 (3H, s); 1.7% (6H, q) ||1.62 (6H, s). Ms: APCI(+ve) 433, 435
(M+1l). MP: 210-212C 15 |

N- (1- Adamant yl et hyl ) - 5-
am no) propyl] isonicotinam dendi hy@lr ochl oride WD 03/041707 PCT/ SEQ2/ 02057

By the method outlined for Example 14(iv) and using fert-butyl 3-
aminopropyl(methyl)carbamate, tert-butyl 3-{ [3-(4-{[(1-
adamantylmethyl)amino]carbonyl} -5-chloropyridin-2-

s ylpropyl]amino}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.

10
'{ NMR (400MHz, CD,0D) 6 8.57 (1H, s); 7.33 (1H, s); 3.13-3.06 (8H, m); 2.93 (2H, 1);
2.72 (3H, s); 2.16-2.05 (4H, m); 1.98 (3H, s); 1.75 (6H, 9); 1.62 (6H, s).
MS: APCI(+ve) 433, 435 (M+1).
MP: 210-212°C.

15
Example 23
N-(1-Adamantylmethyl)-5-chloro-2-[3-({2-[(2-
hydroxyethyl)amino]ethyl}amino)propyl] isonicotinamide dihydrochloride



67 H NN,-,,~ OH HNyf--- NOC By the nethod outlined for Exanple

14(iv) and using tert-butyl 2-am noethyl (2-. hydroxyethyl)carbamate,
tert - but yWo23p§3e1 4- {[ (1- adamant yl net hyl ) am no] car bonyl } - BCT/SE02/02057
chl oropyri di n-2-yl ) propyl ] am no} et hyl (2- hydr oxyet hyl ) car banat e was af f or ded

as an oil. s The latter (0.062 g) wasgdi ssol ved in dichloronethane and

treated with dry hydrogen chloride in 1,4-dioxane (4N, 1 nL) and was

concentrated after 2 hours to give the deprotected material. The residue
was recrystallised fromdichloronmethane ((3nL) to afford the titled

conpound (0.006 g) as a white solid
s); 7.39 (1H, s); 3.86 (2H, t); 3747

(2H,

N Mt 231-233C. 15 Exanple 24

N- (1- Adamant yl met hyl ) - 5- chjor 0-12- (3{ [ 2-
(di et hyl am no) et hyl ] am ng 0 i soni coti nam de di hydrochl ori de WO

03/ 041707 PCT/ SE02/ 0205

10

15

68[|H N N

By the method outlined for Example 14(iv) and using tert-butyl 2-aminoethyl(2-
hydroxyethyl)carbamate, terz-butyl 2-{[3-(4-{[(1-adamantylmethyl)amino]carbonyl}-5-
chloropyridin-2-yl)propyl]amino}ethyl(2-hydroxyethyl)carbamate was afforded as an oil.
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.

'"H NMR (300MHz, CD,0D) § 8.61 (1H, s); 7.39 (1H, s); 3.86 (2H, 1); 3.47 (4H, 1); 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,
qQ); 1.64 (6H, d).

MS: APCI(+ve) 449, 451 (M+1).

MP: 231-233°C.

Example 24
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[2-
(diethylamino)ethyljamino}propyl)isonicotinamide dihydrochloride

10 NH NMR ( 30QMHzOHCD3CD) 8 8. 61 (1H,
H Yty 3N27-3716 (4H, m); 3.10-3.08
m;: 2.99 (2H, t); 2.22-2.17 [(2H, m); 2.01 [3H s); 1.75 (6H, q);
(6H, d). MS: APCl (+ve) 449, 451

1.64



Cl By the nethod outlined for Exanple 14(iv) and using
N, N- di et hyl et hane-1, 2-diam ne, the titled conpound,
N ( 1- adameotoglosesdhyl ) - 5-chl oro-2-(3- { [2- PCT/SE02/02057
(di et hyl am no) et hyl ] am no} propyl )i soni coti nam de, was afforded as an oil.
Purification 5 was by preparative reygrse phase HPLC. The isolated nateri al
(0.057 g) was dissolved in dichloronmethane, treated with a solution of
hydrogen chloride in 1,4-dioxane (1 nL of a 4Msolution) and concentrated
to afford the titled conpound as a col orl gss powder (0.062 g). 10 1H NWR
(400MHz, CD3OD) S 8.62 (1H, s); 7.43 (1H, Ns{;)/S\Sl/(Q-L s); 3.35-3.31 (2H,
m; 3.18 (2H, t); 3.08 (2H, s); , tYT 2M1-2717 (2H, m); 1.99 (3H,
s); 1.74 (6H q); 1.63 (6H s). APCl (+ve) 46}, 463 (M+l). is Exanple
25 N-(1- Adamant yl met hyl ) - 5-chl or N-{ [2-hydroxy~I-
(hydroxynet hyl ) et hyl ] am no) g4 opyl|) i sani coti nam de di hydrochl ori de WO

, NOH NOC 1,6 By the nethod

outlined for Exanple 14(i usijng 2-am nopropane-1,3-diol, the titled
conpound, N (I-adamantyl ng ¢yl or o- 2- (3-{[ 2- hydr oxy-1 -

(hydr oxynet hyt ) et hyl ] an
Purification 5 was by preparative reverse phase HPLC. The isol ated
material (0.072 g) wa ow ved in dichloronethane, treated with a
solution of hydrogen chloride in 1,4-dioxane (1 nL of a 4M solution) and

concent 'ﬁa}lftt 9 mte o%foﬁlalrndedtfgreE)Eairﬁﬂlee 94(%\8 RE HEE(Ag ?\?Nﬂli&ﬂgllgﬁllaﬁéiiﬁ&?éﬂ‘gﬁé, 8- 080
titled compound, N-(1-adamantylmethyl)-5-chloro-2-(3-{[2-

2.099

(diethylamino)ethyl]amino} propyl)isonicotinamide, was afforded as an oil. Purification
s was by preparative reverse phase HPLC. The isolated material (0.057 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 (0.062

g).

10 '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, s); 2.99 (2H, t); 2.21-2.17 (2H, m); 1.99 (3H, s); 1.74 (6H, q); 1.63
(6H, s).

MS: APCI(+ve) 461, 463 (M-+1).

15 Example 25
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[2-hydroxy-1-
(hydroxymethyl)ethyl]amino}propyDisonicotinamide dihydrochloride



.10 "H NWR (400MHz, CD30D) S 8.61 (1H, s); 7.40 (1H, s); 3.80 (2H, dd);
3.73 (2H, dd); 3.19 (2H, t); 3.07 (2H, s); 2.99 (2H, t); 2.19-2.11 (2H,
m; 1.98 WBK3/s)797 1. 73 (6H, q); 1.61 (6H, s). M APCl (+re)X/s&88020888
(Mt1). MP: 201-203C. 15 Exanple 26

N (1- Adamant yl et hyl ) - 5- chl or o- 2-{3-[(514 2- hydroxyet hyl ) (et hyl ) am no]

propyl }i soni coti nam de di hydrochl ori de WO 03/041707 PCT/ SE02/ 02057 70 'J"
\OH NNOCOC ':~Z6 By the nethod outlined for Exanple 14(iv) and using

2- (met hyl am no) et hanol, the titled conpoung, N-(I

-adamant yl net hyl)-5-chl oro-2- {3-[(2- N

hydr oxyet hyl ) (net hyl ) anmi no] propyl }i sghi cofi nami de, Olths af forded as an oil .
5 Purification was by preparative reyerse phase HPLC. The isolated nateri al
(0.061 g) was dissolved in dichlo hane, tr ed with a solution of
hydrogen chloride in 1, 4-di oxane of a 4M sol ution) and concentrated
to afford the titled conpoun e powder (0.069 g). 10 1H NMR

: (1H, s); 3.87-3.84 (2H, m; 3.39-3.16
(4H, m; 3.07 (2H, s); 2. (2Hn t);cR-91 (3H, s); 2.24-2.16 (2H m; 1.98
(3H, s); 1.73 (6H, q); 6H, s). MsS: APCI (+ve) 420, 422 (M+l).

By the method outlined for Example 14(iv) and using 2-aminopropane-1,3-diol, the titled
compound, N-(1-adamantylmethyl)-5 -chloro-2-(3-{[2-hydroxy-1-
(hydroxymethyl)ethyl]amino} propyl)isonicotinamide, was afforded as an oil. Purification
s 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

g)

10 'HNMR (400MHz, CD,0D) & 8.61 (1H, s); 7.40 (1H, s); 3.80 (2H, dd); 3.73 (2H, dd);
3.19 (2H, 1); 3.07 (2H, 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



MP: 206-208C. 15 Exanple 27 N

(1- Adamant yl met hyl ) - 5-chl oro- 2-{3-[ ( 3- hydr oxy- 2, 2-

di et hyl pwopgloy&ni no] propyl }i soni coti nam de di hydrochl ori eeTS®0DR0SA1707
PCT/ SE02/ 02057 71 H N OH N NOC By the nethod outlined for Exanple
14(iv) and using 3-am no-2, 2-di net hyjgpropan-1-ol, the titled conpound,

N- (1- adamant yl met hyl ) - 5- chl or o- 2- { 3-[ ( 3- hydr oxy- 2, 2-

di met hyl propyl ) am no] propyl }i soni coti nam de, was afforded as an oil. 5 The
conmpound from above (0.122 g) was dissolved in dichloronethane and treated
with dry hydrogen chloride in 1,4-dioxane i(4N, 0 4 nmL) and was
concentrated after 10 m nutes. The r d tered from

di chl oronet hane (20n.) to afford the titled conpo (0.091 g) as a solid.
10 1H NVR (300MHz, CD30D) 6 8.66 (1H,_s); 7.44 (1H, s); 3.49 (2H, s);
3.13-3.08 (4H, m; 3.01-2.96 (4HM N2.23-2.12 (2H, m; 2.00 (3H, s);
1.75 (6H, q); 1.64 (6H, d); l|s). Ms: APCI (+ve) 448, 450 (Mkl).
15 Exanpl e 28 N-(1-Adananty chloro-2-(3-{ [(2R) -2-

hydr oxypr opyl ] am no} propyl )i sonjjcot i ham de, di hydrochl ori de WD 03/ 041707
PCT/ SE02/ 02057 72 (0] Cl

By the method outlined for Example 14(iv) and using 2-(methylamino)ethanol, the titled
compound, N-(1-adamantylmethyl)-5-chloro-2- {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).

0 'HNMR (400MHz, CD;0D) 3 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,
q); 1.61 (6H, s).
MS: APCI(+ve) 420, 422 (M+1).
MP: 206-208°C.

15
Example 27
Nv(l-Adamantylmethyl)-s-chlor0-2-{3-[(3-hydroxy-2,2-
dimethylpropyl)amino]propyl}isonicotinamide dihydrochloride



OH H=N N1,6 OC By the nethod outlined for Exanple 14(iv) and using
(2R) - 1- am nopropan-2-ol, the:conmpound,

N- ( 1- adamsiotoglosmegdhyl ) - 5- chl or o- 2- (3-{[ (2R) - 2- hydr oxypr opPCITSEDZIE057

propyl )i soni coti nam de, was afforded as an oil. 5 The conpound from above
(0.062 g) was dissolved in dichloronetjhane and treated with dry hydrogen
chloride in 1,4-dioxane (4N, 0.4 nL) and was concentrated after 10 m nutes.
The residue was filtered fromdichloromethane (1 OmL) to afford the titled
conmpound (0.033 g) as a solid. io "H NWR (400 , CD30CD) 6 8.57 (2H, bs);
7.35 (1H, s); 4.04-3.96 (1H, m; 3.10-3.06H (4H m; 2.95 (2H, t); 2.85
(2H, t); 2.16-2.10 (2H, m; 1.98 (3H i\ H-QY: 1.62 (6H, s); 1.21
(3H, d). MsS: APClI (+ve) 420, 422 (M]). 224-\226C. i 5 Exanple 29

N (1- Adamant yl et hyl ) - 5- chl or o- 2- (

03/ 041707 PCT/ SE02/ 02057 73dANN N N @ C (i)

By the method outlined for Example 14(iv) and using 3-amino-2,2-dimethylpropan-1-ol,
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-dioxane (4N, 0.4 mL) é.nd 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) § 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}propyl)isonicotinamide, dihydrochloride



N (1- Adamant yl net hyl ) - 2, 5-di chl or oi soni coti nam de (2.32 g) and

tributyl (vinyl)stannane (2.61 g) were stirred together in dry

N, N- di mretwoloBosrrarni de (50nL) at roomtenperature 5 under POTISEOZ@057 The

| atter was treated with a few crystals of 2,6-ditert-butyl-4 nethyl phenol
and di chl oro[ bi s(triphenyl phosphi ne)jpal |l adi un(11) (0.24 g). The reaction

m xture was warned to 80C for 4 hours and subsequently cooled to room
tenperature. The mi xture was poured into ethyl acetate (50nL) and washed
with water (2x25mL) then brine (30n). The orgapjpgs were dried over
anhydrous magnesium sul fate, filtered and 1@ concentrated. The resi due was
purified by chromatography on silica el N ngith ethyl acetate:

di chl oronet hane (1:20) to afford the {sub-Titled conmpound (2.21 g). 1H NWMR
(300MHz, CDC13) 6 -8.58 (1H, s); 7. s); 6.79 (1H, dd); 6.36 (1H, bs);
6.25 (1H, dd); 5.56 (1H dd); 3.19%L d); 1.98 (3H, s); 1.70 (6H q);
1.59 (6H, s). 15 Ms: APCl (+veH 331, 333| (M+1). (ii) ’

N- (1- Adamant yl met hyl ) - 5-chl o - I soni coti nam de

N (1- Adamant yl net hyl ) - 5-chl ¢ro- 21 vi nyll i soni coti nam de (Exanple 29(i)) (1.70
g) was dissolved in dichlgponmethane @g50nm.), treated with acetic acid (InL)
and cooled to -78C 20 und trogen. Ozone was bubbl ed t hrough the
resulting solution for 2 while maintaining the tenperature. N trogen
was subsequently bubbl eg gh the solution for 10 m nutes and

di met hyl sul fide (2nL) was added. The solution was warned to room

t enper at ur,e L I 1835 Banad -dhinbiropa2 i ne (301L); the
or gani g@%‘?@%@?%@%@%’ﬁ%%ﬁ%%@? magnelggl g%%u%atl)e, ﬁ?gl tered and -
concent jhats@poddte N-@sdddtrntyatcti¥d) B3chletd-20@- FEMSE02/ 02057 74 purified by
chr omat ograpﬁy on silica gel eluting with ethyl acetgte : dichloromethane
(1: 20) m;mratyfpmpyllanéncs}@mpryi)tspwo%@mé&w(aff%}éd@s.an'o - NMR (300MHz, CDCL3) S

2. 025 ( S eoptvonndaropi b0 047 wietditoll in i hilptchboefidng kol ity UL
(i) %&%ﬁﬂ%@ﬁ%ﬁ%&iﬁ@ﬁr@ﬁ@ﬁ&aﬁ@ tm ,Q}.42m(l_b ah@was concentrated after 10 minutes.

The residue was filtered from dichloromethane (10mL) to afford the titled compound

(0.033 g) as a solid.

10 'HNMR (400MHz, CD,0D) § 8.57 (2H, bs); 7.35 (1H, s); 4.04-3.96 (1H, m); 3.10-3.06
(4H, m); 2.95 (2H, t); 2.85 (2H, t); 2.16-2.10 (2H, m); 1.98 (3H, s); 1.73 (6H, q); 1.62 (6H,
s); 1.21 (3H, d).
MS: APCI(+ve) 420, 422 (M+1).
MP: 224-226°C.

15
Example 29
N-(1-Adamantylmethyl)-5-chloro-2-({[3-
(methylamino)propyl]amino}methyl)isonicotinamide dihydrochloride



(et hyl am no) propyl ] am no} et hyl )i soni coti nam de di hydrochl ori de 10

N- (| - Adamant yl met hyl ) - 5- chl oro-2-fornyl i soni coti nam de (Exanple 29(ii))
(0.2 g) v 03diwenl ved in nmethanol (10 nlL) and tent-butyl PCT/SE02/02057

3-am nopropyl (net hyl ) carbamate, (0.39 g) added along with acetic acid (0.2
mL). The m xture was stirred for 15 mgkhnutes at anbient tenperature and
then sodiumtriacetoxyborohydride (0.25 g) was added and the reaction
stirred for 20 hours, concentrated and the residue partitioned between 2M
aqueous 15 hydrochloric acid solution (,110 n) angjethyl acetate (10 ni).
The | ayers were separated and the orgaNWNe- extracted with 2N
hydrochloric acid (2 x 10 nL). The coffbi n arGeoUs extracts were basified
wi t h 5M aqueous anmoni um hydr oxi de so] ution, extracted into ethyl acetate
(2 x 25 nL) and the conbi ned extrac re dried over anhydrous magnesi um
sulfate, filtered and concentnated.| Thejresi due was dissolved in 20

di chl oronet hane and treated wWN hydr ogen chloride in 1, 4-di oxane (4N,
1 n) and was concentrated (afteff 2 hpurs to give the deprotected naterial.
The residue was recrystallijsed fromgj chl oronethane (1 Orl) to afford the
titled conmpound (0.110 Q). (300MHz, CD30D) 6 8.75 (1H, s); 8.67 (1H,
bt); 7.56 (1H, s); 4.48 (2] ; 3.27 25 .(2H, t); 3.18-3.09 (4H, m; 2.75
(3H, s); 2.25-2.15 (2H, A’"V (3H, s); 1.76 (6H, q); 1.65 (6H s). M
APCI (+ve) 405, 407 (M+l). P.  285-287C WD 03/041707 PCT/ SE02/ 02057 75

)
Exanpl e 30 N-(1-Adamantyl net hyl ),-.5-chl org-2-1 ( {2- - hydroxyet hyl ) am noj
ethyl} @hi no&ﬁét*ﬁ‘gfl"f‘afl Eﬁ‘é’@fé' 1| 'V&Pﬁ')fa?%éﬁ%%rl e H NM/\ NOHH
' N-(1-Adamantylmethyl)-2,5-dichloroisonicotinamide (2.32 g) and tributyl(vinyl)stannane -

(2.61 g) were stirred together in dry N,N-dimethylformamide (50mL) at room temperature
s under nitrogen. The latter was treated with a few crystals of 2,6-ditert-butyl-4-
methylphenol and dichloro[bis(triphenylphosphine)]palladium(II) (0.24 g). The reaction
mixture was warmed to 80°C for 4 hours and subsequently cooled to room temperature.
The mixture was poured into ethyl acetate (50mL) and washed with water (2x25mL) then
brine (30mL). The organics were dried over anhydrous magnesium sulfate, filtered and
10 concentrated. The residue was purified by chromatography on silica gel eluting with ethyl

acetate: dichloromethane (1:20) to afford the sub-titled compound (2.21 g).

' NMR (300MHz, CDCL) § 8.58 (1H, 5); 7.62 (1H, 5); 6.79 (1H, dd); 6.36 (1H, bs); 6.25
(1H, dd); 5.56 (1H, dd); 3.19 (2H, d); 1.98 (3H, 5); 1.70 (6H, q); 1.59 (6H, 5).
s MS: APCI(+ve) 331, 333 (M+1).

(i) N-(1-Adamantylmethyl)-5-chloro-2-formylisonicotinamide
N-(1-Adamantylmethyl)-5-chloro-2-vinylisonicotinamide (Example 29(3)) (1.70 g) was
dissolved in dichloromethane (50mL), treated with acetic acid (1mL) and cooled to -78°C
2  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



NOC 1,6 5 By the nethod outlined for Exanple 29 (iii) and using
tert-butyl 2-am noethyl (2- hydroxyethyl)carbamte, tert-butyl

2-{[ (4-{[Wo-0adarrant y| met hyl ) ani no] car bonyl } - 5- PCT/SE02/02057

chl oropyridin-2-yl)met hyl ] am no} et hyl (2- hydr oxyet hyl ) car bamate was af f or ded
as an oil. The latter was dissolvedsyn dichioronethane and treated with
dry hydrogen chloride in 1,4- dioxane (4N, 1 nL) and was concentrated after
2 hours to give the deprotected material. 10 The residue was recrystallised
from di chi oronmet hane (5nlL) to afford the titled conpound (0.118 g) as a

whi te sghifbd bytdhMviato &QEM-6n siGEB el Bing with ¢yl heetade;: dichbekofmithbhe t); 7. 55
(111, s?l;B 4. SZ 2H, sé(;a 3.85- 3.83 (2H, m; 33.3157-3.32 (4H,(nﬁ); 3.)23-3. 21
(2H, m (1:30)08aff@ thelyyb-titl@bcongtqund .131g)74 (6H, 15 q); 1.62 (6H, s). Ms:
APCl (+ve) 421, 423 (Mr1). MP: 289-292C. Exanple 31 20

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

(et hyl a4 1het By Bk Y18 ot {1 der ity 4y, ecty @i 6; 307
03/ 0417M%%%2§ 35@% H )(}\%%H ' N{ H ’g)’o e { By {’hé n(gt h%g’ out | i ned
for Exa@{,q%;zzaog( (3H,)s);anh 651,y Ls6HpEL yl 2- ami noet hyl (net hyl ) car bamat e,
tent-butyl 2-{[ (4-{[(1-adamantyl nethyl)am no] carbonyl }-5-
ch: or opMS: ARCIG=we) BmtIABYIVEH-N0} et hyl (et hyl ) carbamate was af forded as an
oil.
(i) N-(1-Adamantylmethyl)-5-chloro-2-({[3-
(methylamino)propyljamino}methyl)isonicotinamide dihydrochloride
10 N-(1-Adamantylmethyl)-5-chloro-2-formylisonicotinamide (Example 29(i1)) (0.2 g) was
dissolved in methanol (10 mL) and tert-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
temperature and then sodium triacetoxyborohydride (0.25 g) was added and the reaction
stirred for 20 hours, concentrated and the residue partitioned between 2M aqueous
15 hydrochloric acid solution (10 mL) and ethyl acetate (10 mL). 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 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  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 (10mL) to afford the titled compound (0.110 g).

'H NMR (300MHz, CD,0D) 8 8.75 (1H, s); 8.67 (1H, bt); 7.56 (1H, s); 4.48 (2H, s); 3.27
25 (2H, t); 3.18-3.09 (4H, m); 2.75 (3H, 5); 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



5 The |l atter was dissolved in dichloronmethane and treated with dry hydrogen
chloride in 1,4- dioxane (4N, 1 nL) and was concentrated after 3 hours to
gi ve the woemsoswoeted material. Purification was by prepaPamiSEe2/o®ver se
phase HPLC. The conpound (0.058 g) was subsequently dissolved in

di chl oronet hane and treated with dry fydrogen chloride in 1,4- dioxane (4N,
0.4 nmL) and was concentrated after 10 minutes to give the desired conpound
10 as a white solid (0.062 g). 1H NWR (400MHz, CD30D) 6 8.73 (1H, s); 8.66
(1H, t); 7.55 (1H, s); 4.54 (2H, s); 3.58- 3.55 (2H, m; 3.50-3.47 (2H, m;
3.08 (2|Exaal)ple 081 (3H, s); 1.99 (3H, s); 1.74 (6H, q); 1.63 (6H, s). 15

N (10 AddRI Ry s eront &&zf’?zzﬁiﬁro%iﬁ'ﬁ)ié o]
cUI ! A A SR oA B HFBE02 02057 77 N
(

O OHH NY

N- (1 - Adamant yI net hyl ) - 5- chl or o- 2- VlnyHMQEDngtLDQ\ﬁg@F(O 37mmol ar, 125 ny)
(Example 29(i)) was dissolved in a re mettianol (I nl), |sopropanol
(I'm) and acetic acid (InmL). The rgsulting sl ution was treated with

2- am noet hanol (I L) and heated t OC for 18h. The solution was all owed
to cool to roomtenperature, Hpoured irfo saturated sodi um bi carbonate
solution (20nL) and extract di_enl or onet hane (2x20nl). The conbi ned
organi c extracts were dried ov anhydr ous nmagnesi um sul f at e,

O Cl

5 By the method outlined for Example 29 (iii) and using terz-butyl 2-aminoethyl(2-
hydroxyethyl)carbamate, tert-butyl 2-{[(4-{[(1-adamantylmethyl)amino]carbonyl}-5-
chloropyridin-2-yl)methyl]Jamino} ethyl(2-hydroxyethyl)carbamate was afforded as an oil.
The latter 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.

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, t); 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]amino} methyl)isonicotinamide dihydrochloride



filtered and concentrated. The residue was purified by chromatography on
silica gel eluting wth nethanol: dichloronethane: amonia (10:30:0.1).
The i sol awedsmwt7er i al was di ssolved 10 in a solution of hydrsgenowst ori de
in 1,4-dioxane (1 nL of a 4M solution) and concentrated to afford the
titled conmpound as a colorless powdes, (0.027 g). 1H NVR (400M+z, DMSO d6) S
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, mM; 3.04 (2H, mM; 2.95 (2H, d); 1.95 (3H m; 1.71- 15
1.57 (6H m; 1.53 (6H m. M APCI(+vq) 392, 394 (Mrl). MP: 242-244C
Exanpl e 33 20 N-(1- Adamantyl met hyl)-5-clyoro-2-{3~[ (3- hydroxypropyl)

am no] ethyl}isonicotinam de di hydrocht’oride 03/ 041707 PCT/ SEOQ2/ 02057

78 $NOH O C N (1- Adamantyl net hyl ) -5-ichl or o- 2-Wi nyl i soni coti nam de
(0.37mmol ar, 125 ng) (Exanple 29(i) di ssolved in a mxture of

net hanol (1ni), isopropanol (lm) and agetic acid s (InL). The resulting
solution was treated with 3-anihuopr n (I'm) and heated to 100C for 1
8h. The solution was allowed (to cfjol tp roomtenperature, poured into
saturated sodi um bi carbonat e Jsol ugi on 20nL) and extracted with

di chl oronet hane (2x20m.). #f onbi neJ organi c extracts were dried over
anhydr ous nmagnesi um sul f at ¢ tered and concentrated. The residue was
purified by chrorratograp gl lica gel eluting io wth

met hanol : di chl or omet hane: anmoni a (10:30:0.1). The isolated nmaterial was

di | ved i | .uti f h Lde. | >4- di 1 nmL of 4M

soi ut1 ofy teripedief FubrERed P Y RAED b b2 Cund as & co gfl ess
wd . _6i6)- o) 1)afdino]Garbéhyl jEBt - S) ;

powaer 111%%%%@%%}%4}%&@9@%%?1%@% {H{@ aBarSarfAnd{cdy])amino]lGrbehy{ 1Bt - S)

8.54 (1 437 (1H, s); t); 3.30 (2H, mM; 3.17 (2H, m;
3. 02 ( 2hlombyridin@5yljRehyymind} @byl(:Beihylgarbamargwas afforded as an oil.

s The latter was dissolved in dichloromethane and treated with dry hydrogen chloride in 1,4-

dioxane (4N, 1 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 hydrogen chloride in 1,4-

dioxane (4N, 0.4 mL) and was concentrated after 10 minutes to give the desired compound

10 as a white solid (0.062 g).

IH NMR (400MHz, CD;0D) § 8.73 (1H, s); 8.66 (1H, 1); 7.55 (1H, s); 4.54 (2H, s); 3.58-
3.55 (2H, m); 3.50-3.47 (2H, m); 3.08 (2H, d); 2.81 3H, 5); 1.99 (3H, s); 1.74 (6H, q);
1.63 (6H, s).

15 MS: APCI(+ve) 391, 393 (M+1).
MP: 259-262°C.

Example 32
N—(l-Adamantylmethyl)-5-chloro-2-{3-[(2-hydroxyethyl)amino] ethyl}isonicotinamide
20  dihydrochloride



(2H, quintet); 1.71-1.57 (6H, n); 1.53 (6H, n). MS: APCl (+ve) 406, 408
(M+1). MP: 240-242C. 20 Exanple 34

N- ( 1- Adamaiotoglosmedhyl ) - 5- chl or o- 2- [ 3- (et hyl ami no) pr opyl ] PSBISEcze205aNM de
hydrochl ori de WD 03/041707 PCT/ SE02/02057 79 H N-11 N N OC A solution
of tert-butyl allyl(methyl)carbamates£0.27g) in 9-boroabicyclo[3.3. 1] nonane
(6.24nL of a 0.5M solution in tetrahydrofuran) was heated at refl ux under
nitrogen for 4 hours. The solution was cooled to OC and potassi um
phosphate (1.5m of a 3Msolution 5 in mate%l\&eﬁgﬁdded. The m xture was
stirred for 15 mnutes and a sol ution of Ny(1-

adamant yl met hyl ) - 2- br ono- 5- chl or oi sonijcot itham de (Exanple 1(ii)) (0.509)

and dichloro[1, 1'-bis(di phenyl phosphiwQ)ferrocenyl]palladium(ll) (0.045q)
in anhydrous N,N- di met hyl f or ngni de

was added. The m xture was heated
at 60C under nitrogen for 3 hgQurs, ed with saturated brine (25 m)
and extracted into ethyl acetatey3 Xy25 m). io The conbi ned extracts were
te, fliltered and concentrated. The

aph§:’ on silica gel eluting with iso-
hexane : ethyl acetate (6: 1.5:1). The isolated material (0.50g9) was
dissolved in a solution rogen chloride in 1,4-dioxane (10 m of a 4M
sol ution) and concentr at%d; he resultant solid was recrystallised from

1, 4-di oxane/ net hanol and the solid collected by is filtratio o afford the
titled Ne(dp@dm@ncmitgw—Sa@MaroCz:lehP@g%ot%%ﬁér@-3'79%% %Z%H%E&éx d6) 8

8.84 (283528 WeiorS olibrurd bt nuifol AL iboprdpatil {ikhk) bkt acetic acid

(1mL). The resulting solution was treated with 2-aminoethanol (1mL) and heated to

residue was purified by c

5 100°C for 18h. The solution 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

10 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-dy) & 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-
15 1.57 (6H, m); 1.53 (6H, m).

MS: APCI(+ve) 392, 394 (M+1).

MP: 242-244°C.

Example 33
20  N-(1-Adamantylmethyl)-5-chloro-2-{3-[(3-
hydroxypropyl)amino]ethyl}isonicotinamide dihydrochloride



2.95-2.82 (6H, m,; 2.02 (2H q); 1.95 (3H, s); 1.64 (6H q); 1.52 (6H s).
M5: APCI (+ve) 378/ 376 (Mtl) 20 MP: 210-212C Exanpl e 35

N ( 1- Adamsiotoglosmegdhyl ) - 5-b rono-2-{ [(2S)-2- hydroxy- 3- (nerkylsani/emjipropyl ]
oxy} isonicotinam de WO 03/041707 PCT/ SE02/ 02057 80 ON H NOHH\ O Br
1,6 (i) N (1-Adamantyl net hyl)-5-brongg2- nmet hoxyi soni coti nam de
n-Butyllithium (2.5lm of a 2.5M solution in. hexanes) was added to

di i sopropylamne (0.88nl) in dry tetrahydrofuran (15m ) at -65C To this
solution was added a solution of 5 5-brono-2:nethoxypyridine (0.82ml) in
dry tetrahydofuran (I Or) dropw se gver N0 nut@sl at -65C. A solution of
1- adamant yl net hyl i socyanate (1g) in dry ﬂétrahydrofuran (10m ) was then
added in snmall portions over 30 m gy at -65C. The reaction mxture was
allowed to warmto OC, diluted with safjurated brine (20nl) and extracted
into ethyl acetate (3x20ntl)_ NJIh ned extracts were dried over

anhydr ous sodi um sul phate, 10 fijlteréd and concentrated. The residue was
purified by chromatography on spyicacpel eluting with dichloronethane :
acetone (19:1 to 2.5:1) t[0 ord the sub-titled conpound (1.1g) as a

col ourl ess powder. M. AR ve) 381/379 (M) 15

N—(l-Adamantylmethyl)-5-chloro-2—Vinylisbnicotinamide (0.37mmolar, 125 mg) (Example
29(i)) was dissolved in a mixture of methanol (1ImL), isopropanol (1mL) and acetic acid '
s (1mL). The resulting solution was treated with 3-aminopropanol (1mL) and heated to
100°C for 18h. The solution 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
0 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 (0.025 g).

'{ NMR (400MHz, DMSO-dy) 8 8.82 (2H, m); 8.62 (1H, s); 8.54 (1H, t); 7.43 (1H, s);
s 3.50 (2H, 1); 3.30 (2H, m); 3.17 (2, m); 3.02 (2H, 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-(l-Adamanty]methyl)-5-chlor0—2-[3-(methylamino)propyl]isonicotinamide
hydrochloride



(i1) N-(1-Adamantyl met hyl)-5-brono- 2- hydr oxyi soni coti nam de Sodi um i odi de
(0.48g) was added to a solution of trinethylsilylchloride (0.41m) in

acet oni t rwbe3080n) and the m xture was stirred for 1 houPCT/SE02/02057

N- (1- Adamant yl et hyl ) - 5- br onp- 2- net hoxyi soni coti nam de (0.94g) (Exanple
35(i)) was then added and the 20 reapgion m xture was heated at 60C under
nitrogen for 3 hours. The reaction m xture was diluted wth water (150m)
and the resultant solid was collected by filtration and dried by neans of
et hanol /tol uene azeotrope. The solid was trity{ated with diethyl ether and
collected by filtration to afford the sub=titiNd conmpound (0.70g). WO

03/ 041707 PCT/ SE02/ 02057 81 (iii)
N ( 1- Adamant yl net hyl ) - 5- brono- 2-[ (2S) - gki r an- 2- yl net hoxy] i soni coti nanmi de A
¥, ), caesium carbonate (1.82g) and
N- (1- adamantyl net hyl ) - 5- br ono- H hydrloxyisoni coti nam de (0.41 g) (Exanple
35(ii)) in anhydrous N, N-di nethy xprde (6nml) was heated at 60C under
nitrogen for 2 hours.' 5 The react|jon xture was allowed to cool to room
tenmperature, diluted with watgr (50ml) Cland extracted into ethyl acetate
(3x20nl). The conbi ned extr f ere dried over anhydrous sodi um sul phat e,
filtered and concentrat ed. sidue was purified by chromatography on
silica gel eluting with dif onet hane : ethyl acetate (4:1 to 0:1) to
afford the sub-titled conmpound (0.12g). 10 MsS: APCI (+ve) 423/421 (M)

(iv) N Aﬂsalﬁg?gﬁmeytl_lf(ﬁ&m D(m%ﬁgneﬁgaﬁa&go..aﬁ%ﬁa9wéabmﬁy{3.3.1]nonane

(et hyl'am no) propyl | oxy}isonicoti namde 15 A m xture of

N- ( 1- ad@maailyof et I Isprufei inoemaldi¢amn) wxs heatedat refuramdesyiEBhicE 8t i nani de
(0. 12g) (Exanple 35(iii)), 40% aqueous methyl am n 4 nd; 1. 4- di oxane
(4m) weetrsst The sodutiosrwas el &0 0%nand RRSSIYGHP S@%?@-é@g&}c%ﬂ\?&%%“%% ed and
the residu S ifi-ed r I d iing Wi th et hyl
acet’at én:W§%t§\,§V£ﬁ§#£§d’ ﬁ@ggxg%m%%% SO fgflb%rr? Atfésldng%%otgﬁgoil%gﬂﬁq 0.1). The

i sol at egh,iBhL&/idthyYaSbromo-5-chloroisonicotinamide (Example 1(ii)) (0.50g) and

dichloro[1,1°-bis(diphenylphosphino)ferrocenyl]palladium (I1) (0.045g) in anhydrous N,N-

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 ethyl acetate (3 x 25 ml).

10 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 (6:1 to 1.5:1). The isolated material (0.50g) was dissolved in a
solution of hydrogen chloride in 1,4-dioxane (10 ml of a 4M solution) and concentrated;
the resultant solid was recrystallised from 1,4-dioxane/methanol and the solid collected by

s filtration to afford the titled compound (0.19g) as a colourless powder.

'H NMR (400MHz, DMSO-d,) 6 8.84 (2H, broad); 8.60 (1H, s); 8.53 (1H, 1);-7.35 (1H, 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-(1-Adamantylmethyl)-5-bromo-2-{[(2S)-2-hydroxy-3-

(methylamino)propyljoxy}isonicotinamide



20 dissolved in a solution of hydrogen chloride in 1,4-dioxane (10 m of a
4M sol ution) and concentrated to afford the titled conpound (0.039g). 1H
NVR (400MvD,030M30Cr d6) 6 8.80 (1H broad); 8.60 (1H broadpCTBEADIHIH, t);
g.g? (gﬁH’E); g.?B_(%H,)s); 5.87 (1H,d); 4.3-4.1 (3H, m; 2.92 (2H, d);

. , broad triplet): 25 1.94 (@H s): 1.64 (6H q): 1.52 . ME:
APCI (+ve) 454/ 452 (Mrl)  Exanpl e 36(@4 : (on (6R 9). &
gz(ghﬁg?gangy!nethyl)jg-(é3h[3is(ﬁ-hydroxypropyl)anino] propyl} am no)- 3-

i soni coti nam de di hydrochl ori de. WD 03/041707 PCT/ SE02/ 02 ~

L\IH(BI—--;—N—J‘/OCH HOCO =~6 CH (09\:/031;!}5‘/1 oor B2 N
ert-Butyl 3-[(4-{[ (1-adamantyl net hyl ) dm no r gonyl } - 3-chl or i din-2-
yl )am no] propyl carb amate Z N 5EF a opyridin-2
N-(1- Adamant yl met hyl ) - 2, 3- di chljr oi oniq tinam de (0.4g) and tert-butyl 3 5
am nopropyl carbamat e (0. 4Q) were heated in a seal ed tube at
160C for Shrs. Ethyl acetat¢ wasjfadded and the solution was washed with
NaHCO3 sol ution, water, KHSOA s$%uti and water. The solution was dried
and the solvent was evapor e resulting oil was subjected to flash
chr omat ogr aphy, using et hy] gt at e/ hexane as eluant, to give the title
0.41 g). 10 M5 (ES+) 477, 479 (ii)

nopr opyl ) am no] - 3- chl or oi soni cot i nam de

@) N—(l-Adamantylmethyl)—S-bromo-Z-methoxyisonicotinamide

n-Butyllithium (2.51m] 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 a solution of '
s 5-bromo-2-methoxypyridine (0.82ml) 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 small portions over 30 minutes at —65°C. The reaction mixture
was allowed to warm to 0°C, diluted with saturatéd brine (20ml) and extracted into ethyl
acetate (3x20ml). The combined extracts were dried over anhydrous sodium éulphate,
10 filtered and concentrated. The residue was purified by chromatography on silica gel
eluting with dichloromethane : acetone (19:1 to 2.5:1) to afford the sub-titled compound

(1.1g) as a colourless powder.

MS: APCI(+ve) 381/379 (M+1)

15 |
(ii) N—(l-Adamantylmethyl)-5-bromo—2-hydroxyisonicotinamide
Sodium jodide (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 and the

»  reaction mixture 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 was triturated with diethyl ether and

collected by filtration to afford the sub-titled compound (0.70g).



di hydrochl oride 15 tert-Butyl

3-[(4-{[ (1-aamant yl met hyl ) am no] car bonyl }-3-chloropyridin-2-

yl ) am no]woepphioar bamat e (0.41g) (Exanple 36(i)) in nethamoli/SEL/&05) was
treated with a solution of HCL in 1, 4-di oxane (4m ) and the m xture was
stirred at roomtenperature for 18hgs. The sol uti on was evapor at ed.

Met hanol was added and the sol ution was evaporated to give the title
conpound as a pale yellow solid. 20 M5 (ES+) 377, 379 (iii)

N-(1- Adamantyl met hyl ) - 2- ({3-[bi s(3-{[tert butyl (d| met hyl ) si lyl] oxy}propyl)
am noj (ﬁDODWIl-Aﬂhﬂﬂhtﬁmtﬂyﬁ - Bibxomioeb{(R.Spoxidm-251Methoxylisonicotinamide

N- ( 1- ad tyl met h (3- | 3- t d

00 5205 supranert of Bo@yody]ane e (n ORPk mEn {‘aﬁ%qqaa"diﬁ%%i mEy ) etbanal

o a5 oy Pan g ippd sty (AEEIERRubIR T W3 added
t NedER ufter At for 2Mmerext r act ed

ooe ramsdshu R aitHyorRaite (Bh1yREs RANAG: SONT ter BRGUS for 2MRarext Tact ¢

evagor an@deadﬁoasﬂﬂxmwmmﬂhgvedphypolus rogm MeRekaiOle) GHRal withgvasrefmml) gave t he
title 5 conpound as a col our] ess

N-(1- Amﬁwtﬁﬁbmmtbylzce@@ (?lé?@"{‘lg whe @%%P%WWW?{SFHF%BY/ T ami no) - 3-

chl or oi cotl hy, C 3 t Ok 3y ({ 3- [ bi s(3- {
[rert - ARYREH ROy P B ptseilorlilety MBTRIIC IR fiicka sy

am no) 3achhab 6&@1 EDNSdNieHRing BBk o dthank ). ethyl aethatbl td Gl was
treated &h QIIH%W ] gé(}}oxa%e (3mLl). The m xture was stirred at room
terrperadfﬂfrétﬁaxubsinleécoﬁpmnds@ll@ght was evaporated. The product was purified
by reverse phase HPLC, using NH3/H2Q' CH3CN as eluant. The resulting oil in
met HFanol was treated with ethereal HO and the solvent was evaporated to

yield tm:kﬁglﬁvg)owgm%@l)a white solid (0.14g). 15

@iv) N-(1-Adamantylmethyl)-5-bromo-2-{[(2S)-2-hydroxy-3-
(methylamino)propyljoxy}isonicotinamide

15 A mixture of N-(1-adamantylmethyl)-5-bromo-2-[(25)-oxiran-2-
ylmethoxy]isonicotinamide (0.12g) (Example 35(iii)), 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  dissolved in a solution of hydrogen chloride in 1,4-dioxane (10 ml of a 4M solution) and

concentrated to afford the titled compound (0.039g).

'H NMR (400MHz, DMSO-dy) 3 8.80 (1H, broad); 8.60 (1H, broad); 8.49 (1H, t); 8.36

(1H,s); 6.83 (1H, s); 5.87 (1H,d); 4.3-4.1 (3H, m); 2.92 (2H, d); 2.57 (3H, broad triplet);
35 1.94 (3H, s); 1.64 (6H, q); 1.52 (6H, s).

MS: APCI(+ve) 454/452 (M+1)

Example 36
N—(l-Adamantylmethyl)-2-({3-[bis(3-hydroxypropyl)amin0] propyl}amino)-3-

30  chloroisonicotinamide dihydrochloride



1H NVR (400MHz, DVsO-d6) 8 8.68 (1H, t), 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. 02W0Bloarp7 1.77 (3H, d), . 1.69 (3H d), 1.62 (6HCTSEN/OB5] APCl +)
493, 495 [M+H + 20 Pharmacol ogi cal Anal ysis Certain conpounds such as
benzoyl benzoyl adenosine tri phosphat g2( bbATP) are known to be agoni sts of
the P2X7 receptor, effecting the formation of pores in the plasm nenbrane
(Drug Devel opment Research (1996), 37 3 , p.126). Consequently, when the
receptor is 25 activated using b ATP in the presence of ethidiumbromde (a
fluorescent DNA probe), an ,inc eadk in the fluorescence of intracellular

DNA- bound et hi di um brom de_N S e NG r,eag in fluorescence can
ecept ol act’i vali on an %therefore to quantify

the effect of a compound tGe FAX7 recept or.k&/i\o 03/ 041707 PCT/ SEQ2/ 02057

84 In this manner, each he title conpounds he Exanpl es was tested

for antagonist activipdizaty the P2X7 receptor. ThQ , the test was perforned
in 96-well flat bottomed “microtitre plates, the wells being filled with

250 | of. . tes | pt i [4i. S| . Sh_ =91 cells
(2.5 x fide oksr ﬁ@?‘ﬁit‘?%%‘W%ﬁ?ﬁ%‘%dﬁ'%ﬁé@ﬁ?ﬁ?@r%ﬁﬁf"%%nd%?Hlé’g&ﬁ’ymgm o a high
pot assi zﬁhﬁiﬁ({]ﬁ{op?wa%ilﬁﬂtecom aining 10-5 M bbATP, and 25 | of the high
pot assi Um buf f'er “Sol ution containing 3 x 10-5 Mtest conpound. The plate

was covak@edAdanantylmefilyds?,d clichidreisonigptinamiéu®d@ andterBiutyl 3-or one hour. The
| ate was then read in er ki n- El fl uorescent nl I excitation
D e amns Qe N GIURED v B RGR hbSg PR g T 2
pur pose g{%fe E?hgﬁ%%é}é Qs 2BRATR a(Re Rfaton $H£aPIBEd FARNSIQ0Adtion, Wited, doxal

5- phosp receptor antagonist) were used separately In the test
as  coniim s, sofkioMahl & ategathe gslud whndtbd andphsvdnt gus evapasitehllhel at ed for
each test conpound, this figure being the negative |ogarithmqf the
concent restilting odfwaseubjectefpo{lath chreraetagraply, tusing eyt éceﬁji%{ﬁﬁ’ﬁm“ﬁs Yo st

acti vi t){o by 50%. Each of .t he 89 ounﬂiogig)t he

be used as a neasure of P

give the title compound as a'c €sS O

10

MS (ES+) 477, 479

(i) N—(l-Adamantylmethyl)-Z-[(3-aminopropyl)amino]-3—chloroisonicotinamide
dihydrochloride

15 tert-Butyl 3-[(4- {[(1-adamantylmethyl)amino]carbonyl} -3-chloropyridin-2-
yl)amino]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 room temperature for
18hrs. The solution was evaporated. Methanol was added and the solution was evaporated
to give the title compound as a pale yellow solid.

20

MS (ES+) 377, 379

(iii) N-(1-Adamantylmethyl)-2-({3-[bis(3-{[tert-
butyl(dimethy})silyl]oxy} propyl)amino]propyl} amino)-3-chloroisonicotinamide

235 To N-(1-adamantylmethyl)-2-[(3-aminopropyl)amino]-3-chloroisonicotinamide (0.32g)
(Example 36(ii)) and 3-{[tert-butyl(dimethyl)silylJoxy} propanal (0.16g) in



Exanpl es denonstrated antagoni st activity, having a pl C50 figure > 4.50.
For exanple, the 15 conpounds of Exanple 12 and Exanple 26 had pl C50 val ues
of 7.1 amaOn3@4r7espectively. WD 03/041707 PCT/ SE02/ 02057 PBF/SELHNE 1. A
conmpound of formula (CH2)mA - Ar R RL R. (I) s wherein mrepresents
1, 2 or 3; each Rl independently reprgsents a hydrogen or hal ogen atom A
represents C(ONH or NHC(O); Ar represents a group RA RA R R3 R3/ R4 IN
or N 2 R2210 (II) (I'11) (1V) one of R2 and R3 represents hal ogen,
nitro, am no, hydroxyl, or a group selected from (i) Cl-C6 al kyl

?_p_t | ;)n?:Ildid‘c%cﬁrm:aiﬁhhmu(tlémlbwamddleéasdiumnﬂadeajxcyganhﬁdrﬁn (0(1i8g). We-nI&twrgcl oal kyl ,
i -C6 al koxy optionally substituted by at |east qne hal ogen ato

and (i v)wasstiosl fwdSbrmakwcmgﬁ;nr&r?aur@-hélaﬂ%ﬁglb}howaéﬂ%deﬁ@nﬁ P& s a "

hydrogen, o vl ted SRS Thar3? ThEBEGRGN B i SN o1y YafS/ N-R7
evaporated. Flash chromatography, using NH;/MeOH/CH,CI, 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-(1-adamantylmethy1)-2-({3-[bis(3- {[tert-butyl(dimethyl)silylJoxy} propyl)amino]-

10 propyl}amino)3-chloroisonicotinamide (Example 36(iii)) in methanol (Sml) was treated
with HCl in 1,4-dioxane (3ml). The mixture 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,) 6 8.68 (1H, t), 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).
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 P2Xj; receptor activation and

therefore to quantify the effect of a compound on the P2X receptor.



(V); X represents an oxygen or sul phur atomor a group >N-R8; nisQOorl;, WO
03/ 041707 PCT/ SE02/ 02057 86 R5 represents a Cl-C5 al kyl group which may be
opti onal Iwoalst7dt ut ed by at | east one substituent sel ected/SEoneosydr oxyl ,
hal ogen and Cl-C6 al koxy; R6 and R7 each i ndependently represent a hydrogen
atom Cl1-C6 al kyl (optionally substgguted by at | east one substituent

sel ected from hydroxyl, halogen, Cl-C6 al koxy, and s (di)-Cl-C4 al kyl am no
(itself optionally substituted by at | east one hydroxyl group)), or C3-C8
cycl oal kyl (optionally substituted by at | east one substituent selected

f r om hyldrthisyhannet) ahchgefithetitle @nooinds &dbtky Examplgs R8s tesise deeantagoaishy dr ogen

T b S R RO SF PRI . 1o
U0 LS, 528 oL B BRC 81550y BEA s Wbl 20 B0y v

si mul t apgEelon JramHIRS @Blls @. 51 d0'agas/na) esnitsiningd 01 ethistim Sromide Afelus | y

represent” an unsubstituted Cl-C6 al kyl, or when one of R6 and R7 represents
a 15 hyfirligkpotassum buffensolitiongonteinieg 1RMdbd TRz apdes rthet the Bighesent  an

ana A | ot ieenonh caranee ol EleBsbfbimd AR ik Eoen. % T
hydr Ogenﬁsfaf%ﬁ%ﬁ{: Qe By igg%})gﬁsgﬁg %H"dl’(;g’&%%giloﬂr. BRI 5E Was Bn4BRLASE | tut ed

Cl-C6 al' €n one represents a hydrogen atom then

t he ot heg i of ERGr #RPrdert PR% Ratier, RRIAFRIE20 ) exissidisi95tnrh estit @1atms Bl kyl or
-CH2CH20H, or a pharnmaceutically acceptable salt or_solvate thereof. 2. A

compountt o, Eor2Amm. Fpy theouemosesrif comparisannbaA Th P &Xnreceptor agonist) and
10 pyridoxal 5-phosphate (a P2X; receptor antagonist) were used separately in the test as

controls. From the readings obtained, a pICs figure was calculated for each test
compound, this figure being the negative logarithm of the concentration of test compound
necessary to reduce the bbATP agonist activity by 50%. Each of the compounds of the
Examples demonstrated antagonist activity, having a pICsq figure > 4.50. For example, the

15 compounds of Example 12 and Example 26 had pICs; values of 7.1 and 7.8 respectively.



25 mrepresents 1, 2 or 3; each Rl independently represents a hydrogen or
hal ogen atom A represents C(ONH or NHC(O; Ar represents a group WO
03/ 04170WBG@3H8E02/ 02057 87 R4 R4 R3 R3 R3 R4 or N YYPCTNENRZ/@0R R2
(rer)y (r1rr)y (1rv)y one of R2 and R3 represents hal ogen, nitro, am no,
hydroxyl, or a group selected fromgj) Cl1-C6 al kyl optionally substituted
by at | east one halogen atom 5 (ii) C3-C8 cycloal kyl, (iii) Cl1-C6 al koxy
optionally substituted by at | east one halogen atom and (iv) C3-C8
cycl oal kyl oxy, and the other of R2 and R3 represents a hydrogen or hal ogen
atom R4 represents a group R6 XChAREMIBL R7 (V); 10 X represents an
oxygen or sul phur atomor a group >NNR8; nis 0 or 1; R5 represents a Cl1-C5
al kyl group which nmay be optionally substituted by at |east one
substi tuent selqﬁgegggéﬁﬂahydroxyl, hal ogen and Cl-C6 al koxy; and R6, R7

n

and R8 %ad%c@ﬂﬂﬁ A y represent ydr gaeq}y atomor a Cl-C5 al kyl group

which 1is may be optionally substi by at | east one substituent
sel ected from hydroxyl, hal ogen

R W
s wherein m represents 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

R R*
R R RA_A~_F
= =
|N | or - ‘N
™ . N
2 R?
R? R

10 dDn (I1m) av)
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,
(ii) C3-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
~py7
Jf L\ R R
V)
X represents an oxygen or sulphur atom or a group >N-R8;

nisQorl;



and C1-C6 al koxy; with the provisos that: (d) when nis O, then Ais

NHC( O, and (e) when nis 1, X represents oxygen and Ais C(ONH then R6
and R7 dowpeB/o200bot h si mul t aneousl y.represent a hydr ogenPamr®sENZ020680D not
bot h sinultaneously represent an unsubstituted Cl-C5 al kyl, or when one of
R6 and R7 represents a hydrogen atogg then the other of R6 and R7 does not
represent an wunsubstituted Cl1-C5 al kyl, and WO 03/041707 PCT/ SE02/ 02057
88 (f) when nis 1, X is oxygen, sulphur or >NH and A is NHC(O, then R6
and R7 do not both sinmultaneously represent a hydrogen atom or do not both
si mul t aeepebsnts £O[-Cseaiityl groupnshibis miay be egtiarllgsubstiayted by et gt An®ne of R6
and R7 represents a hydrogen atom th & %ﬂe ot her of R6 and R7 does not
represeﬁﬂbstﬁu@hSd%%ﬁ@m%&‘y@ﬁa@e‘éﬁﬁ 166 APoHPoH. or a

h ti I t ab 1B d
gc g{) pg fﬁganlfigglcﬁép ?ﬂc Ie) g‘}&é} hg fefﬁ?%%m%hﬁ g(}%é ﬁtr%?olng,fvi{-@%lkg{?(o&ﬁ‘g%%ggggg accordi ng
to any on&ikd 6y at MEstbnk QuiktitivieiepdctedArde by @sel, saldkk(, O)-Cdulkokycampound

according to any one of claims 1 to 4, wherein Ar represents a group of

f or nul ad{)ld,)}Coulkglatdipo (ilsBlf®ptisnatiyrspositetcd by ot l¢hsigne BYSOEYIEFSP)IEr ei n Ar
represents a group of formula (11). 7. A conpound accordin one of
cl ai ms @3-€o cpclogikd(ptionsHy SB?St‘&ﬁegdWﬂatégaSt Pléf‘pé@éfé?ff’%t ng%ﬁtgﬁgaglnﬁ)éaf%%’and t he
ot her of .R2 an r e a hydrogen atom 20 8. A conpound according
to anyolzf‘rlu%ge&an‘g@%%ﬁg&gﬁ’ %&;wher einnis 0. 9. A compound according to

claim 1g8 %ﬁﬂ%&'{% Wy dHRRES BRI & 2lC,-€aaliyRironp phbdentgbaopntigsibsitutnd 25 A
represents ;
by at least one substituent selected from hydroxyl, halogen and Cy-Cg alkoxy;

10 with the provisos that:
(a) whenn is 0, then A isNHC(O), and
. 6 7
(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 or do not both simultaneously
6 7
represent an unsubstituted C;-Cg alkyl, or when one of R” and R represents a

15 hydrogen atom, then the other of R® and R7 does not represent an

unsubstituted C;-Cg alkyl; and
. 6 7
() whenn is 1, X is oxygen, sulphur or >NH and A is NHC(O), thenR" and R

do not both simultaneously represent a hydrogen atom or do not both
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 R7 does not represent
an unsubstituted C;-Cg alkyl or -CH,CH,OH;

or a pharmaceutically acceptable salt or solvate thereof.

2. A compound of formula (I) 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



Ar represents a group WO 03/041707 PCT/ SE02/02057 89 RA R4 R3I R3 \ I \' N
or R22 (Il) (Il'l) one of R2 and R3 represents a hal ogen atom and the

ot her of WD oandi7RB represents a hydrogen atom s R4 repr @SESES2/@08T oup R6
Xn R5--- N~R7 (V); X represents an oxygen or sul phur atomor a group
>N-Rs; nis 0 or 1, RS represents a CgyC3 al kyl group optionally
substituted by at |east one hydroxyl group; 10 R6 and R7 each

i ndependently represent a hydrogen atom Cl1-C5 al kyl (optionally
substituted by one or two substituen I ndependent|y sel ected from hydroxyl
and (di)-Cl-C2 alkylafnino (itself optionally substituted by at |east one
hydr oxyl group)),RQr bstituted ke R one hydr oxyl
group); R8 representy dr ogen” ayom a C2 al kyl|[group substituted by at

| east one hydr oxyl oup. 10 oun® accor claim1 or claim
2, wherein mrepresems 1;’'each resents a fiydrggen atom

R? R? R®

1)) (111) av)

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) C3-Cg cycloalkyl, (iii) C;-Cg4 alkoxy optionally substituted by at least one halogen
atom, and (iv) C;3-Cg cycloalkyloxy, and the other of R? and R® represents a hydrogen or ‘
halogen atom;

R? represents a group

RS
|
X N
/{; }n\ Rs / \R7
V);

10 X represents an oxygen or sulphur atom or a group >N—R8;
nisOorl;
R’ represents a C;-Cs alkyl group which may be optionally substituted by at least one
substituent selected from hydroxyl, halogen and C,-Cg alkoxy; and
R6, 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,-Cg4 alkoxy;
with the provisos that:
(d) whennisO0,then A is NHC(O), and
(e) whennis 1, X represents oxygen and A is C(O)NH, then RS and R7 do not
20 both simultaneously represent a hydrogen atom or do not both simultaneously
represent an unsubstituted C;-Cs 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



20 A represents NHC(O; Ar represents a group WO 03/041707 PCT/ SE02/ 02057
IO RMARA RBRRIN or R R (IlI) (Ill) one of RR and R3 represents a

hal ogen aworss/oarto7 t he other of R2 and R3 represents a hy@cogem/esm s R4
represents a group R6 X n R5,--- N\R7 (V); X represents an oxygen or

sul phur atomor a group >NR8 n is O gig 1; RS represents a C2-C3 al kyl
group optionally substituted by at | east one hydroxyl group; io0o R6 and RY
each independently represent ‘a hydrogen atomor a Cl-C5 al kyl group
optionally substituted by one or two hydroxyl groups; R8 represents a
hydrogen at on(fdr wh&2n &l KW isgpxegm, sulphir drodNG ald/A d¢ NIFEHEY), eea Riyad &y
group. is 11. A conpound being sel ected fromany one of:

N- (1- Adanmant y| net 899t bothesimyitenepusly Zefreenhy iydsagapratpy oy do ani bash pr opy| }

| soni cotinam de, %ﬁ‘:}té&%ﬁﬁ? gr%%s;éﬁé Qri/ tllr}sfﬂ?s_tﬁ'&le&) &?-_(%_alkyl, or when one of R® and

{3-[(3-hydroxyprop am no
R’ represents a hydrogen atom, then the other of R® and R” does not represent
5 an unsubstituted C,-Cs alkyl or -CH,CH,OH;

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 (IT) or (I1I).
15 6. A compound according to claim 5, wherein Ar represents a group of formula (II).

7. A compound according to any one of claims 1 to 6, wherein one of R? and R

represents a halogen atom and the other of R? and R® represents a hydrogen atom.
20 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 1;
each R’ represents a hydrogen atom;
25 A represents NHC(O);
" Ar represents a group



i soni coti nam de di hydrochioride, 20

N- (1- Adamant yl met hyl ) - 2-chl oro-5-{3-[ (3- hydroxypropyl)am no] propyl } ni
coti nam wWO®3/041%7 1- Adamant yl met hyl ) - 2-chl oro-5-(3- { [ (1PEXSREehigxnisOXY- |
met hyl ethyl] am no } propyl)ni cotinam de, WO 03/041707 PCT/ SE02/ 02057 91
N- ( 1- Adamant yl met hyl ) - 2- chl or o- 5- ( 3- {gol (1R) - 2-hydroxy- | - nethylethyl]

am no} propyl)nicotinam de, N (1-Adamantyl nmethyl)-2-(3

-am nopropyl ) -5-chl oroi soni coti nam de hydrochloride, 5 .

N (1- Adamant yl et hyl ) - 5- chl or o- 2- 53 (ethylanlng%propyl]isonicotinanide
hydr ochl ori de,
N- (1- Adamant yl met hyl ) - 5- chidro- 24({2-[ ( 3- propyl ) am no] -
et hyl )thi o)i soni coti nam de hy i
- Adamant yl net hyl') - 5- chl or o- 2- (
am no }propyl)isonicotinam ' '

N-(1- Adamant yl met hyl ) - 5- chloro 2{(3 - [(1 S)-%-hydroxy- |  nmethyl ethyl]
am no } propyl)isonicotinam de, Rihydrochlori d&

N (1- Adamant yl met hyl )-5-chloro-2- { 3 - [(2- hydroxyethyl)anlno]propyl } -

i soni cotinam de hydrochloride, 1\ (1-Adamantyfgt hyl)- 5 chloro-2-{2-[(3-
hydroxypropy am ng] et hoxy} isonicotinam de, hy dro%hlor

N- (1- AdzeRsifyR e By Irgpreseats adrabogen(atam,] (il thy dther gER higthd Ririepodsemts by | )
anlno)l OEICOtI nlde di hydrochl oride, N (I -Adamantyl nethyl)-5-chloro-2-[3

| - 10 methyl ethyl]

-(isopr br opyl ]i soni cotinam de 20 di hydrochl ori de,
N- (1-5Ad s8¢ H¥ohp 5- chl or 0- 2- (3- { [(28) 2-

1
/%X\:‘n\ R R
(V);

X represents an oxygen or sulphur atom or a group >N-R8;

nis 0 or1; .

R represents a C;-Cs alkyl group optionally substituted by at least one hydroxyl group;
0 R®and R’ each independently represent a hydrogen atom, C;-Cs alkyl (optionally

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

Cs cycloalkyl (substituted by at least one hydroxyl group);

RS 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} represents a hydrogen 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- (1- Adamant yl met hyl )-5-chloro-2-(3- { [(2R)-2,3
di hydr oxywowepsiizam no} propyl )i soni coti nam de, di hydr ochl oPCESE2/@557
N (1- Adamant yl met hyl ) - 5-chl oro-2-(3-{[(2S) -2, 3- di hydr oxypropyl ] am no
}propyl )i sonicotinam de, di hydrochl or'&ie, N- (1- Adamant yl et hyl ) - 5- chl or o- 2-
{3-[(4- nethyl cycl ohexyl)am no] propyl ? i soni coti nam de di hydrochl ori de,
N- (1- Adamant yl met hyl ) - 5-chl oro-2- {3-[(2-hydroxy-2 30
met hyl propyl ) am no] propyl }i soni cofi nam de di hydgochl oride, WO 03/041707
PCT/ SE02/ 02057 92 N (1- Adamant yRkmet hyl ) -5-chl Bro-2-(3- {
[ (1R) - 1- (hydr oxynet hyl ) - 2- RAEL hyl pr opyl ] as# ropyl )i soni coti nam de,
di hydrochl oride, N-( 1-Adanma Nhyl ) - 5-chiet o22- (3 - { [2-
(et hyl am no) et hyl ] am no} propyjl )i spni coti nanj de di hydrochl oride, 5
N-(1- Adamantyl net hyl ) - 5- chl op03 {bi, ( no) pr opyl ] am no
}propyl)isonicotinam de bis(trifl|uoroacetate),
N- ( 1- Adamant yl net hyl ) - 5- chl or o- 2R% 3- ({2- [ ( 2- hRaroxyet hyl ) am no] et hyl }
am no) propyl ] i soni coti nam de di hydrochl oride, N-( 71-Adamantyl nethyl)-5
-chloro-2 -(3 - { [2 10 (diet hykr@m' no) et hyl | anémg} propyl )i soni coti nam de
di hydrochl ori de, l}l—(l-AdamantyI t hyl ) -5-chl oro- 5(3 -3{ [ 2- hydroxy- | -
(hydr oxyeretofiRl aed RY Ir¢mesents}a lpid ageylajonsg omidctbe bthenofiR ™ ehd i drepoisénds & de,
N (1- Adamant yl et hyl ) -5-chl oro-2- {3-[(2-
hydr oxy et§QEeR 89Ky | ) ani no] pr opyl }i soni coti nam de di hydrochl oride, 15
N-(1-Ad I -5-chl oro-2-{3-[(3-hydroxy-2,2
di net%y?%?%%%ﬁ%@%?#ﬁlgropyl } isonicotinangde di hydrochloride,
N- ( 1- Adamant yl met hyl ) - 5- chl or/n{/- 2-(3- { [|§2R) -2-

X

Rs/N\R7

V);
X represents an oxygen or sulphur atom or a group >N-R8;
nisOorl;
R’ represents a C,-C5 alkyl group optionally substituted by at least one hydroxyl group;
0 R%and R7 each independently represent a hydrogen atom or a C;-Cjs alkyl group
optionally substituted by one or two hydroxyl groui)s;
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-{[(15)-2-hydroxy-1-

methylethyl]amino} propyl)nicotinamide,



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

N- (1- Adamant yl met hyl )-5-chloro-2-({ [3 20

(et hyl amvoeBpsopy| | am no} et hyl )i soni coti nam de di hydr ocRICOSEAE)2057

N (1- Adamantyl net hyl )-5-chloro-2-[ ({2-[(2- hydroxyet hyl)am no] ethyl }

ani no) met hyl ] i soni coti nam de di hydrocgj ori de,

N- (1- Adamant yl net hyl ) - 5-chl oro-2- (f [?2-

(et hyl am no) et hyl ] am no} net hyl )i soni coti nam de di hydrochl oride, 25
N (1- Adamant yl et hyl ) - 5-chl oro-2-{3-[ (2 hydroxyet hyl)am no] ethyl}

| soni cot i namNi(fl-Aﬂﬁmdﬁ@ﬁﬁétﬁ{lb-d%hlorbis((ﬁ{[(lﬂ@@mﬁr&i hyl) - 5-chl or o- 2-

{3-[(3- hydroxypropyl)am no] ethyl} isonicotinam de di hydrochl ori de,

N- ( 1- Adaneihylptirdemino) pepyhhicetinamidg- ( et hyl ani no) propyl ] i soni coti nam de 30
hydr ochl ori de, 03/ 04170 SEQ2/ 02057 N-(L .,

- Adamant yl net]\[r&]l\{\gdﬁmﬂ?‘bfﬁﬁ@tgﬂi%@?S?QPZQWﬁhﬁifﬁg’-r@wrtlﬂﬁtnﬁWdfm no) propyl] oxy}
I soni coty) \ eN—(l-AdamantyI methyl )-2-({ 3-[bis(3

- hydr oxypropyl)anm no] propyl} am no)-3- chl oroi soni coti nam de

di hydr ochl or izdﬁ-AaaﬁaﬁityﬁhéthﬁEardmﬁ@at[i3c(adhlyxanﬁﬁ@)@wp@laisenﬁaﬁﬁmaad sol vat es
thereof. 12. A process for the preparation of a compound according to claim
1, whi cthydmeplorides: (i) when n is 0 and R5 represents CH2, reacting a

compound of fﬁ_r( Mdgm%r?tyﬁmle(z)thyﬁ%—cﬁlorg-%% WSwyA?gxypropyl) amino]-
ethyl}thio)isonicotinamide hydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3- {[(1R)-2-hydroxy-1-
10 methylethyl]lamino} propyl)isonicotinamide, dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3- {[(1.5)-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)amino]ethoxy}isonicotinamide, hydrochloride
N-(1-Adamantylmethyl)-5-chloro-2~({2-[(2-hydroxyethyl)amino]ethyl} -
amino)isonicotinamide dihydrochloride,
N-(1 —Adamantylrhethyl)—S-chloro-2—[3 -(isopropylamino)propyl]isonicotinamide
20  dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[(2.5)-2-
-hydroxypropyl]amino} propyl)isonicotinamide, dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[(2R)-2,3-
dihydroxypropyl]amino } propyl)isonicotinamide, dihydrochloride,
25 N-(1-Adamantylmethyl)-5-chloro-2-(3-{[(2S5)-2,3-
dihydroxypropyl]amino } propyl)isonicotinamide, dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2- {3-[(4-
methylcyclohexyl)amino]propyl}isonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-{3-[(2-hydroxy-2-
30  methylpropyl)amino]propyl}isonicotinamide dihydrochloride,



Rl RL Rl wherein RLO represents -C(OH or -CH2L1, L1 represents a |eaving
group and in, R, R2 and R3 are as defined in formula (1), or a conpound
of fornmulwoOo0ds4RI1 R3 (CHZ)mNH N ORZ RL RL R1L (XI) woersenziodssl
represents -C(OH or -CH2L2, L2 represents a leaving group and in, R, R2
and R3 are as defined in forrmula (1), g9r WD 03/041707 PCT/ SE02/ 02057 94 a
conpound of fornmula R3 R12 (CH2) m NH OR2 RLRRL (XIl) wherein R12
represents -C(OH or -CH2L3, L3 represents a leaving group and m R, R2
and R3 are as defined in formula (1), 5 with a compound of fornmula (XII1),

TSR, oot S s At oy Os{(in, et Junder 1oduct v
pr esencenehyrapyl feaiieg plopghisehieotirbiide, RillydoochRiiley epr esent s - CH2L1, - CH2L2
or -GLs; OJ(/'—( 1-Adamantylmethyl)-5-chloro-2-(3-{[2-
(methylamino)ethylJamino} propyl)isonicotinamide dihydrochloride,
5 N-(1-Adamantylmethyl)-5-chloro-2-(3-{[3-
(methylamino)propyl]amino} propyl)isonicotinamide bis(trifluoroacetate),
N-(1-Adamantylmethyl)-5-chloro-2-[3-({2-[(2-
hydroxyethyl)amino]ethyl}amino)propylJisonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[2-
10 (diethylamino)ethyl]amino}propyl)isonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3- {[2-hydroxy-1-
(hydroxymethyl)ethyl]amino} propyl)isonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-{3-[(2-
hydroxyethyl)(methyl)amino]propyl }isonicotinamide dihydrochloride,
15 N-(1-Adamantylmethyl)-5-chloro-2- {3-[(3-hydroxy-2,2-
dimethylpropyl)amino]propyl}isonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-(3-{[(2R)-2-
hydroxypropyljamino} propyl)isonicotinamide, dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-({[3-
20  (methylamino)propyl]amino}methyl)isonicotinamide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-[({2-[(2-
hydroxyethyl)amino]ethyl} amino)methyl]isonicotinarnide dihydrochloride,
N-(1-Adamantylmethyl)-5-chloro-2-({[2-
(methylamino)ethyl]amino}methyl)isonicotinamide dihydrochloride,
25 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-(1 -Adamantylmethyl)-5-chloro-2-[3-(methylamino)propyl]isonicotinamide
30 hydrochloride,



10 (i1) when nis 0, RS is (CH2)2 and R6 and R7 are both hydrogen, reacting
a conpound of fornmula (X) as defined in (i) above in which RLO represents
-CH2L1, owoaspertpound of formula (XI) as defined in (i) &owweor/eoshi ch RL1
represents -CH2L2, or a compound of formula (XIl) as defined in (i) above
in which R12 represents -CH2L3, with ap al kali netal cyanide, followed by
a hydrogenation reaction; or 15 (iii) when nis O, RS is (CH2)2 and at

| east one of R6 and R7 is other than hydrogen, reacting a conmpound as
prepared in (ii) above with at |east one conpound of forrmula (XIV),
RI3C(O H, wheNe(ln dEdintydmedybri-broam -2l [ROP2hdrogyldst i tuted C1-C6 al kyl or
C3-C8 Cégloal kyl grouE) as defined for R6 and R7 in formula (1), under
reduct i venethylaminogpropy r}ntﬁpmpoﬁh@mld@, (iv) when n |s 0 and R5 represents a

reacting & coloutiBRBIBHRNZ Ve bl oRiGpmen et bRm sy r N
(CHZ)m h@ﬂg}oﬁgmcgﬁnﬁn&d{}gﬁlhﬂﬁg gein Rl4 represents a | eaving group and

R, and R3 are as in formula (1), or a conpound of fornula
5 R1Ss  and all pharmaceutically acceptable salts and solvates thereof.

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

) when n is 0 and R represents CH,, reacting a compound of formula
10
R0
3
R N

R )

wherein R'° represents —C(O)H or —CH2L1, ! represents a leaving group and m, R', R
and R? are as defined in formula (I), or

a compound of formula

15

|
(CH,— NH. s N

R! R'

1
R (X1)
wherein R represents ~C(O)H or —CH2L2, L? represents a leaving group and m, R', R

and R® are as defined in formula (I), or



R3 (CH2)mNH. N OR2 RL RLR(XVI) wherein R15 represents a |eaving

group and in, A) R, R2 and R3 are as defined in formula (I), or a
conmpound wh oBosrrot a R3 R16 (CHZ) mMNH N O R2 Rl R1L 1 10 RCEXEbI)205Wher ein

R16 represents a leaving group and in, R, R2 and R3 are as defined in

formula (1), wth a conpound of fornyja WO 03/041707 PCT/SE02/02057 96 5'

N ERs R7 (XVIII) wherein R5, represéents a Cl-C3 al kyl group optionally

substituted as defined for RS in forrmula (I) and R6 and R7 are as defined
in formula (1), followed by a hydrogenation 5 reaction; or (v) when nis O

and RS rgpsRsRnt of forfdtL5 al kyl group optionally substituted as defined

formula (1), reacting a conpound of fonIa (X\/)R12(XVI) or (XVIIl) as
defined in (iv) above, with a conpound 0 I'a 10

10

15

20

(CH,— NH.__Jx N

R (X10)

wherein R' represents —C(O)H or —CH2L3; L} represents a leaving group and m, R', R
and R? are as defined in formula (I),

with a compound of formula (XIII), HNR6R7, wherein R® and R are as defined in
formula (I), under reductive amination conditions when Rlo, R or RM? represents -C(O)H
or in the presence of a suitable base when RIO, R orR'? represents —CHZLI, —CH2L2 or

~CH,L?; or

it when n is 0, R is (CH,), and R% and R are both hydrogen, reacting a compound
2)2

of formula (X) as defined in (i) above in which R represents —CH2L1, or a compound of

' formula (XI) as defined in (i) above in which Rl represents —CH2L2, or a compound of

formula (XII) as defined in (i) above in which R? represents —CH2L3, with an alkali metal

cyanide, followed by a hydrogenation reaction; or

(iii) whennisO, R’ is (CH,), and at least one of RS and R is other than hydrogen,

reacting a compound as prepared in (ii) above with at least one compound of formula
(X1V), RISC(O)H, wherein R" represents an optionally substituted C;-Cg alkyl or C3-Cg

cycloalkyl group as defined for RS and R’ in formula (I), under reductive amination

conditions; or

(iv)y whennisOand R’ represents a C3-Cs alkyl group optionally substituted as defined

in formula (I), reacting a compound of formula

in



Rs OH (XIX) wherein R5, is as defined in formula (XVII1) in (iv) above,
foll owed by a hydrogenation reaction and then an oxidation reaction and

t hen by rweaBiooxtowi t h a conpound of fornula (X I11) as defPcmsaor/oeofi ) above
under reductive amnation conditions; or 15 (vi) when nis 1 and X is
oxygen or >N-R8, reacting a conpound gf formula R17 R3 N (CAT 2 R1L RR
(XX) wherein RL7 represents a |leaving group and in, A Rl, R2 and R3 are
as defined in formula 20 (1), or a conpound of formula WO 03/041707

PCT/ SE02/ 02057 97 RI8 R3 N (C2~AR2 R1 R 514 ( XXI)

R xV)
wherein R represents a leaving group and m, R, R? and R? are as defined in formula (1),
or

a compound of formula

o F
R! R’
R’
(XVD)

wherein R represents a leaving group and m, A, R', R? and R? are as defined in formula
(1), or

a compound of formula

3 16
R 7z R

|
(CHy)m= NH. AN

R R

1
10 R (XVID)

wherein R'® represents a leaving group and m, R!, R? and R? are as defined in formula (D),

with a compound of formula



wherein R18 represents a leaving group and m A R, R2 and R3 are as
defined in formula (1), or 5 a conpound of fornula R3 RI9 N (CH2)mA R2
R Rl Rl (Walosjp417wherein R19 represents a | eaving group an@CmSEAR/0MBS7 Ra and
R3 are as defined in fornmula (I), with a conpound of fornula R6 1 ~X~
s~NR- 10 H R (XX I'l) wherein X repregents oxygen or >N-R8 and R5, R6, R7
and R8 are as defined in formula (I); or (vii) when Ais NHC(O, nis 1
and X is sul phur, reacting a conmpound of forrmula 15 WD 03/041707

PCT/ SE02/ 02057 98 \ N'IR RAN'IRJR ~ 4 S'IRS SIRS R6 3 R3 R3 R SR51NR7

4 L4 Nor L4\ IN ~, -
/// N

I 7
R (XVIID)

wherein R> represents a C;-Cj alkyl group optionally substituted as defined for R’ in
formula (T) and RS and R are as defined in formula (I), followed by a hydrogenation

5  reaction; or

(v) whennis0and R’ represents a C3-Cs alkyl 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

10
5!

R<
4/ OH %0
wherein R> is as defined in formula (XVIID) in (iv) above, followed by a hydrogenation
reaction and then an oxidation reaction and then by reaction with a compound of formula
(X1II) as defined in (i) above under reductive amination conditions; or

15

(vi) whennis 1 and X is oxygen or >N-R8, reacting a compound of formula

R17
3
RN N
NS
(CH,—A
RZ

R R’

R’ (XX)

wherein R'7 represents a leaving group and m, A, R', R? and R’ are as defined in formula
20 (D), or

a compound of formula -



LOR OR2Z 0 R (XXIV) (X)CV) (XXVI) wherein, in each of fornulae
(XXIV), (XXV) and (XXVI), L4 represents a leaving group s and R2, R3, R5,
R6 and R woas®4a87 defined in forrmula (1), with a conpoundPefi/SEozeensn ( CH2) m
NH2 R4RL R1 (XXVII) wherein mand R are as defined in forrmula (1); or

10 (viii) when Ais C(ONH n is 1 andyX is sulphur, reacting a conpound of
formula RNRs 7\NIR S155 CRSIRR 3 RBRNRZRI SIIl R NR7 or
N 4 1~-HNHNHN2 2 2 R RR (XXVII1) (XXIX) (Q) WO 03/041707

PCT/ SE02/ 02057 99

8

. y
3
RA_ l
N
(CH,)—A
R2

R’ (XXI)

wherein R represents a leaving group and m, A, R', R? and R? are as defined in formula

D, or
R3 R19
“
l
N
(CHz)m—Aj;j/ ‘
R2

R R'

5 acompound of formula

R’ (XXID)

wherein R" represents a leaving group and m, A, R', R? and R? are as defined in formula
(), with a compound of formula
R®
|

H/X'\RS/N\R7
10 (XXIID)

wherein X’ represents oxygen or >N-R® and RS, R6, R’ and R® are as defined in formula

D; or

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

15



wherein, in each of formulae (XXVI11), (XXIX) and (XXX), R2, R3, R5, R6 and
R7 are as defined in formula (1), wth a conmpound of fornmula (O m C(O L5
Rl R4 WO03/04XXXI) 5. wherein L5 represents a | eavi ng giremsEaniekom and Rl
are as defined in formula (1); or (ix) when nis 0 and R5 represents a
C2-C5 al kyl group substituted as defiged in fornula (1), reacting a
conpound of formula OO YR3I N (CH22)mNHO RR RRL 10 R (XXXII) or a

conpound of formula O YR3 (CH)mNHN O2 RRLR(XXXIII) W 03/041707
PCT/ SE02/ 02057

7 RS R’

(XXIV) (XXV) (XXVI)

wherein, in each of formulae (XXIV), (XXV) and (XXVI), Lt represents a leaving group
5 and R2, R3, R5, RS and R’ are as defined in formula D,

with a compound of formula

(CHQ);—NH?

(XXVII)

wherein m and R! are as defined in formula D; or

10

(vii) when A is C(O)NH, n is 1 and X is sulphur, reacting a compound of formula

6 7
RG\N/R7 R\[Y]/R

|5 5 ‘ 6

_R R R

¥ 3 1 R S ,II\I

R3 / N R / / I \RS \R7
| l N or >~ _N
HNT S NN LN 2
R2 » R2 R .

(XXVIID) (XXIX) (XXX)



100 or a conpound of formula R3/ Y (C)MNH\ N O R2Z RRL R (XXXlV)
wherein, in each of formulae (XXXI'1), (XXXI'l11) and (XXXIV), Y represents a
bond or awo@3/o@30ml kyl and m R, R2 and R3 are as defi ne@CirrsEbmeaost a (1),
5 with a conpound of forrmula (XIl11) as defined in (i) above, and optionally
thereafter reacting with a Cl1-C6 al kghating agent or with a hal ogenating
agent; or (x) when nis 0 and R5 represents a C3-C5 al kyl group optionally
substituted as defined in formula (1), reacting a conpound of formula
(XV), (XVI) or (XVIl) as defined in (iv) 10 above, %th a pre-treated
conpoundwhdreinpineach ot formulae (XRVIII, (BXRK) and(@EXX).iR, iRh RC6nd Bpresant s a
hydr ogen gt om and RS represents a Cl-C3 al kyl group optionally substituted
as defi n@%mF‘il)anQSmP Do rwith acqnyound of lsmaal R7 are as defined in formula
(1), is wherein the conpound of fornmula (XXXV) is pre-treated with a
hydroborating agent; or (xi) when nis O and R5 represents a C3-C5 al kyl
group optionally substituted as def¢hsgCi@ilfornula (1), reacting a

XVI1) as defined in (iv) above in the

conmpound of formula (XV), (XVI) of
presence of a suitable catal yst n a pre-treated conpound of fornula 20
5 (r)P 7 L (XXXVI11)

AN
R’ (XXXI)

5. wherein L’ represents a leaving group and m and R! are as defined in formula (D; or

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

(D), reacting a compound of formula

o)
A
RN \
(CH,)— NH ™ |
o R
R R’
o R (XXX)
or a compound of formula
O
A
RN

(CH,)— NH ~ _N

R R’

1
R (XXXIID)



WO 03/ 041707 PCT/ SEO2/ 02057 101 in which L7 represents a hydrogen atom and
R represents a Cl1-C3 al kyl group optionally .substituted as defined for RS
in forrmulwo@Bp4EnT P is a suitable protecting group, wher@cm/SEbE0206Dpound
of formula (XXXVII1) is pre-treated with a hydroborating agent, followed by
removal of the protecting group, P, ingpg deprotection reaction, then by an
oxi dation reaction s and then by reaction with a conmpound of fornmula (XI11)
as defined in (i) above under reductive am nation conditions; or (Xii)
when nis 0 and R5 is (CH2)2, reacting a compound of formula (XV), (XVl) or
(XVI'1)  as defmpoeed iofi fdrhiala above with a conpound of formula.®™ R20 10 ~~
(XXXI' X) wherein R20 represents a suiRBabI e |l eaying group, in the presence of
a suitable catalyst, followed by reactu aonpound of formula
(XI'11) as defined in (i) abg ( en is 0 and R5 is CH2,
reacting a conpound of fory r 15 (XVIl) as defined in (iv)

above with a conpound of 0 la ( X) 13s defined in (xii) above,
i on anfl thé&n by reaction with a conpound of
e

foll owed by an oxidatia
formula (XI11) as defijned in (L) above under reductive am nation

conditions; and opt ﬂ"’ (1), (i), (iti), (iv), (v), (vi), (vii),
(viii), (ix), (x), ( | i) or (xiii) 20 carrying out one or nore of
the follow ng: convertifig the conpound obtai ned toi\}d{wﬁ)her conpound
according to claim1l form ng a pharmaceutically a&cep |l e salt or

sol vat e wliertingincsanip ofifotimulh8 (XAXIT) NOEXKHD 2 € XKHINYUY eeppdsehi@ aHoha oV

03/ 041707 PCT/ SE02/ 02057 ., 102,30 |~ T .
8 1-C3 a{kyFanc{ m, R5, R and R’ are as defined in formula (I),

s with a compound of formula (XIII) as defined in (i) above, and optionally thereafter

reacting with a C;-Cyg alkylating agent or with a halogenating agent; or

(x) whennisOand R represents a C3-Cs alkyl group optionally substituted as defined
in formula (I), reacting a compound of formula (XV), (XVI) or (XVII) as defined in (iv)

10 above, with a pre-treated compound of formula

(XXXV)
in which L® represents a hydrogen atom and R® represents a C;-C5 alkyl group optionally
substituted as defined for R in formula (D) and R® and R are as defined in formula (I),

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

(xi) whennis0andR’ represents a C3-Cs 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, with a pre-treated compound of formula

20

R p
X .0
. (XXXVIII)



RBN (CH2)-AR2 WR-RL (IA) wherein T represents -C=C- or -CH2CH2-; R30
represents -CHO, -CH2OP1 or a group of fornula 31 3 11 -CH2-, NR 0 P2 5
P 1 reprewonsmidohydrogen atom or a suitable protecting gIPCESE2/$2D57
represents a suitable protecting group; P3 represents a suitable protecting
group; R31 represents a Cl1-C5 al kyl oup; and 10 in, A Rl, R2 and R3 are
as defined in any one of clains 1 to . 14. An internedi ate conpound
according to claim 13, wherein: in represents 1; A represents - NHC(O; 15
each Rl represents a hydrogen atom R2 represents a hal ogen atom and R3

represent @h&hhﬁ%@ﬂ@éﬁt@é Rrogkd atdin RRARABS ?ﬁé&érﬁ@é CEOYRUSH ot dpaioRdliysi ng a

conpound of fornu (n) or, a 20 pharmaceutical |y acceptable salt or solvate
t her eof salsstitutad aedefinad fmR onéomiula:(laathis 4 suitbble protectapogrpen, ivdrerem the a
pharmaceuti cal |y acceptabl e adjuvant, diluent or carrier. WD 03/041707

PCT/ SEO2pwRosT ofifgenulg (XXWIH& esmeft@ﬁtefi étho pdasberating agentafoliosiedR¥eut i cal

conpositio
P remgva of ﬁie prote&mg group, IP 1 a deprotectlon reaction, then by an oxidation reaction

5 and then by reaction with a compound of formula (XIII) as defined in (i) above under

reductive amination conditions; or

xii)  whennis Oand R’ is (CH,),, reacting a compound of formula (XV), (XVI) or
2)2

(XVII) as defined in (iv) above with a compound of formula

R20
T
10 7 (XXXIX)

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)) whennis0and 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)
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), (iii), (iv), (v), (vi), (vii), (viid), (ix), (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 1

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

13. An intermediate compound of formula



whi ch conprises mxing a conpound of fornula (1) or a pharmaceutically
acceptable salt or solvate thereof as defined in any one of clains 1 to 11
with a phaomwaoervi cally 5 acceptabl e adj uvant, diluent or PCASEDBO2057L7. A
conmpound of forrmula (I) or a pharmaceutically acceptable salt or solvate
thereof as clainmed in any one of claj 1 to 11 for use in therapy. io 18.
Use of a conmpound of fornula (I) or a pharnaceutically acceptable salt or
solvate thereof as clainmed in any one of clainms 1 to 11 in the manufacture
of a nedicanent for use in the treatnent_gf rheunmatoid arthritis. 19. Use
of a compound of formula (lI) or a pharnac%qtically acceptabl e salt or

sol vate 15 thereof as clained in any one of Tclains 1 to 11 in the

manuf acture of a nedi canent for use iﬁathe treatment of an obstructive
airways di sease. 20. Use according to cla & wherein the obstructive

ai rways di sease is asthma or chronic obstruct|live pul nonary di sease. 20 21.
Use of a conmpound of fornula (I) utically acceptable salt or
solvate thereof as clained in an aine 1 to 11 in the manufacture
of a medi canent for use in th eat ment oR osteoarthritis. 25 22. A

met hod of treating rheumatoid tis or osteoarthritis which conprises
adm ni stering to a patient_a t utl'gcal |y effective anmount of a conpound
of formula (1) or a pharnice y dcceptable salt or solvate thereof as
clainmed in any one of clains o~ 11. WO 03/041707 PCT/ SE02/ 02057 104 23.
A net hod of treating an obstru®ive airways disg@ge whi ch conpri ses
admnistering to a patient a therapeutically effective anount of a
conpoundviofeif dinepiesentd yCoE- ar -(Fhditmreut i cal |y acceptable salt or solvate

t her eof clained | n any one of clai 1to 11. S
Ras% represents -CHO, -(),(H?_ or a group (r)‘r{s formula

CH, _R%”
p?

5 >

_P°

p! represents a hydrogen atom or a suitable protecting group;
p? represents a suitable protecting group;

p’ represents a suitable protecting group;

r3! represents a C,-Cj alkyl group; and

10 m,A, Rl, R? and R are as defined in any one of claims 1 to 10.

14. Anintermediate compound according to claim 13, wherein:
m represents 1;
A represents NHC(O);
15 each R! represents a hydrogen atom,;
R? represents a halogen atom; and

R’ represents a hydrogen atom.

15. A pharmaceutical composition comprising a compound of formula () or a
20  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 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 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 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 osteoarthritis.

22. A method of treating rtheumatoid arthritis or osteoarthritis which comprises

administering to a patient a therapeutfcally effective amount of a compound of formula (I)

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

11.
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23. A method of treating an obstructive airways disease which comprises administering
to a patient a therapeutically effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt or solvate thereof as claimed in any one of claims 1 to 11.



