1 8 AUG 2004 WD 03/051851 PCT/ GB02105742 5, 6-Dl ARYL- PYRAZI NE- 2- AM DE
DERI VATI VES AS CBlI ANTAGONI STS Field of invention s The present i ndegnAlifoiilt
relates to certain pyrazine carboxanm de conpounds of forrmula 1, to
processes for preparing such conpounds, to their use in the treatnent of
obesity, psychiatric and neurol ogical disorders, to nmethods for their

t herapeutic use and to pharnmaceutical conpositions containing them to
Backgr ound YO ¥¥&¥hvention It is known that certai n CECHERIPE 20rs (known
as antagoni sts or inverse agonists) are wuseful in the treatnent of
obesity, psychiatric and neurol ogi cal disorders (WOOL/ 70700 and EP
656354). However, théy@DIARYLMYRAZINE-CBRIDE@ERIVATR/BS A8 | nproved i's
physi cochem cal properties and/ agBPMIKAGONISTS I es and/ or phar macodynam c
properties. Pyrazi necarboxanm des are reported to possess antithronbotic
properties (WD 92102513). The conpounds disclosed in this docunent are

di scl ai mred npound clains of the present invention.

5, 6- Di pheny {efa[%f)yr&%‘%&rﬁecar boxylic acid is disclosed in CH 458 361. 20
Description of the invention The invention relates to conpounds of the

general f.or 'i‘gdl ]ﬁ:/s(:ﬁt)imgéio]] r%latgs @%ﬁ%imggx%ﬁ&nﬁg&%ﬁﬂﬂg ghzl | 2 and

phar maceuti c acceptabl e salts, vat'es and cry ne forns
t her eof , i nprogdsses fpr preparing such compounds, to their use in the treatment of obesity,

psychiatric and neurological disorders, to methods for their therapeutic use and to

pharmaceutical compositions containing them.

10 Background of the invention

It is known that certain CB, modulators (known as antagonists or inverse agonists) are
usefu] in the treatment of obesity, psychiatric and neurclogical disorders (WO01/70700
and EP 656354). However, there is a need for CB, modulators with improved

15 physicochemical properties and/or DMPK properties and/or pharmacodynamic properties.

Pyrazinecarboxamides are reported to possess antithrombotic properties (WO 92/ 02513).
The compounds disclosed in this document are disclaimed from the compound claims of

the present invention. 5,6-Diphenyl-2-pyrazinecarboxylic acid is disclosed in CH 458 361.
20

) Description of the invention

The invention relates to compounds of the general formula (I)
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R and R2 independently represent : a Cl.6al kyl group; s an (am no)Cl

al kyl - group in which the anmino is optionally substituted by one or 1rAgS 7004
Cl. 3al kyl groups; an optionally substituted non-aronmatic C345carbocyclic
group; a (C3.12cycl oal kyl)C1_3al kyl - group; a group -(CH2)r(phenyl),in
which r is 0,1, 2, 3 or 4, sis 1wienr is O otherwse sis 1or 2 10 and
t he phenyl groups are optionally independently substituted by one, two or
three group0¥&Besented by Z; naphthyl; anthracenyl ;PCTéG‘g’g(PﬁPat ed 5to 8
menber ed heterocyclic group containing one nitrogen and optionally is one
of the follow ng : oxygen, sul phur or an additional nitrogen wherein the
heterocyclic group is optionally substituted by one or nore Cl. 3al kyl

groups, hy diXyhaBhachRidAM acéeptatie S0k FRotnLs SBIVRYY dnd cAstallifdrms theédd)in  Het in
which t is 0,1, 2, 3 or "4, and the alkylene chain is optionally
substitut ed¥B¥hone or nore O 3al kyl groups and Het represents an aromatic
het erocycl e 20 gptionally substituted by one, two or three groups selected
from a Cl. 5Bl snd/R*gndeprpdently memreseali:koxy group or halo; or R represents H and
R2 is as degkn%ﬂvﬁggve; or R and R2 together with the nitrogen atomto
whi ch they ar&*a cthed represent a saturated 5 to 8 nenbered heterocyclic
group cost aamfaminoifiqalkylt grogein whitt tepmimeriabiipnallygubs@®ted by or@r fnofel owi ng
oxygen, sul h%@ygéPan_additional nitrogen; wherein the heterocyclic group
i s optional My "®ut ed by one or nore Cl-3alkyl groups, hydroxy or
benzyl ; X hfofuchdly sSididtined RonYarbibatia T3 abirba@kcicgmupsent s NH optional Iy
substitututed by a Cl _3al kyl group; 1°'8 AUG 2004
a (C;.2cycloalkylC;.aalKyl- group;
a group —(CHa){(phenyl );in which ris 0,1, 2,3 or 4, sis 1 whenr is O otherwise s is 1 or 2
10 and the phenyl groups are optionally independently substituted by one, two or three groups
represented by Z;
naphthyl;
anthracenyl;
a saturated 5 to 8 membered heterocyclic group containing one nitrogen and optionally
15 one of the following : oxygen, sulphur or an additional nitrogen wherein the heterocyclic
group is optionally substituted by one or more C;.;alkyl groups, hydroxy or benzy ;
1-adamantylmethyl;
a group - (CHy) Het in which tis 0,1, 2, 3 or 4, and the alkylene chain is optionally
substituted by one or more C;.alkyl groups and Het represents an aromatic heterocycle
20  optionally substituted by one, tweo or three groups selected from a C,.salkyl group, a
C,.salkoxy group or halo;
orR! represents H and R?is as defined above;
or R' and R? together with the nitrogen atom to which they are attached represent a
saturated 5 to 8 membered heterocyclic group containing one nitrogen and optionally one
25 of the following : oxygen, sulphur or an additional nitrogen; wherein the heterocyclic

group is optionaily substituted by one or more C).3alkyl groups, hydroxy or benzyl ;
X is CO or SO4;

30 Y is absent or represents NH optfonal]y substitututed by a C,.3alky] group;



WD 03/ 051851 PCTI GB02/ 05742 3 R3 and R4 independently represent phenyl,
thienyl or pyridyl each of which is optionally substituted by one | 8t AWh 208
~three groups represented by Z; s Z represents a Cl_3al kyl group, a

G . 3al koxy group, hydroxy, halo, trifluoronethyl, trifluoronethylthio,
trifluoromethoxy, trifluoromnethylsulphonyl, nitro, amno, nono or di

Cl. 3al kyl am no, nono or di Cl.3al kyl am do, C1. 3al kyl sul phonyl,

G . 3al koxycéY‘bWW] carboxy, cyano, carbanoyl, nono orPGWGEROF Kyl

car banoyl , sui phanmoyl and acetyl; and o R5 is H a Cl.3al kyl group, a

a _3al koxyrret hyl group, trifluoronethyl, a hydroxyC, . 3al kyl group,

Cl. 3al koxycar bonyl , carboxy, cyano, carbanoyl, nono or di

Cl. 3al kyl carbanoyl, acetyl, or hydrazi nocarbonyl of formula - CONHNRRb
wherein RA and Rb are as previously defined for R and R2 respectively, 15

with the praquiso.ih R and her t itro atomto
whi ch they 21‘ tt"gﬁiﬁv%"ﬁ%fﬁwa‘rﬁ"w‘ r’f@?’ﬁ&?rﬁy’ﬂ FHPY’}‘@P is gptiogally, oy esent s
H and R2 repmbeneed by &Rt W or@iree droude Rpbdnied 8y Zdi n- 4 yl; Xis CO Y is absent
and R5 is H, then R3 and R4 do not both represent 4-nethoxyphenyl. 20

Further values of R, R2, R3, R4 and R5 in corrpounds of formula I now

fol low It wi be é Si¥alalo k H% Us&d; wher e
appropri éte v{%&“ﬁ i 'n“?'ﬁ?ﬁ‘&e gef?ﬁ?t?@wpw@iﬂgl s or cf:?h nts defined
her ei nbef or mfbprommemmfbmromcthommf@pmupmﬁiﬁulmmmmm haomatia |, R
represents resent s absent. In a
second groug agln?’% 1%3 %er%g C”"éyﬁsulﬁ 8?3’3@ @‘P"Wl’th t he

ni trogen at cabdxy, cwal. cﬂrbatﬂnelymameoratC.@alhﬁdmbﬁmyﬁselpnanioymnﬁemwtlanyl .30 1In a
third group of conpounds of fornmula 1, R represents H and R2 represents
phenyl. 1 8 AUG 2004 WD 03/051851 PClc/ GB02105742

10 R*isH, a Cy.3alky] group, a C).3alkoxymethy] group, trifluoromethyl, a hydroxyC,.;alkyl
group, Cy.;alkoxycarbonyl, carboxy, cyano, carbamoyl, mono or di C).;alkylcarbamoyl,

acetyl, or hydrazinocarbonyl of formula -CONHNR*R® wherein R* and R® are as
previously defined for R! and R? respectively;

15 with the proviso that when R! and R? together with the nitrogen atom to which they are
attached represent 4-methylpiperazin-1-yl or R represents H and R? represents methyl or
1-benzylpiperidin-4-yl; X is CO; Y is absent and R® is H; then R? and R* do not both
represent 4-methoxyphenyl.

20  Further values of R', R%, R, R* and R® in compounds of formula I now follow. It will be
understood that such values may be used where appropriate with any of the definitions,

claims or embodiments defined hereinbefore or hereinafter.

In one group of compounds of formula 1, R represents H, R? represents cyclohexyl, X is
25 COand Y is absent.

In a second group of compounds of formula I, R' and R? together with the nitrogen atom to

which they are attached represent 1-piperidinyl.

30 In a third group of compounds of formula I, R! represents H and R? represents phenyl.



4 A fourth group of conpounds of formula | is represented by formula | a
CONHR2 |a 5 and pharmaceutically acceptable salts, solvates and cryst &IAUG 28
forms thereof, in which R2 represents cycl ohexyl, 1-piperidinyl or phenyl

; R6 represents H, chloro, bronpo, methyl or nethoxy; and when k7
represents H R8 represents Hor chloro; and when R represents chloro, R8
represents Hor chloro. 10 In a fifth group of conmpounds of fornula | R5 is
H  In a si¥ho@ssslp of conpounds of fornmula | X is CO PCEGBBAOH4kevent h
group of conpounds of formula I Xis $O2. In an eighth group of conpounds
of formula | Y is absent. "Pharmaceuti'cally acceptable salt”, where such
salts are possible, includes both 20 pharnaceutically acceptable acid and
base addition salts. A suitable pharnmaceutically acceptable salt of a
conmpound of Forrmula | is, for exanple, an acid-addition salt of a conpound

of Formula | which is_sufficientl sic, for exanple an acid-addition salt
with an i néif%ﬁi@“af’fW&Pﬂ@&‘f‘}wﬁﬂ%ﬁ&ﬁp‘ﬁmﬁf)m’g"é‘ﬂnﬁﬁfﬁ c, hydrobronic,
sul phuric, trifluoroacetic, «citric or maleic acid; or, for exanple a salt
of a conpound of Formul agl whichgs 25 sufficiently acidic, for exanple an
al kali or al kaline eart R-gefa alt such as a sodium 1 8 AUG 2094 WO
03/ 051851 5 PCT/ GB02/ 0574 i um,or magnesium salt, or an anmmoni um

salt,or a salt with an orgas %\_uch as nethylaq;ne, di met hyl am ne,
trimethyl am ne, piperidine, norp oIL’e or

N~ “CONHRZ

5 and pharmacentically acceptable salts, solvates and crystalline forms thereof, in which

R represents cyclohexyl, 1-piperidiny] or pheny! ;
R® represents H, chloro, bromo, methyl or methoxy; and
when R’ represents H, R® represents H or chloro; and
when R’ represents chloro, R® represents H or chloro.

10

In a fifth group of compounds of formula I RPisH.
In a sixth grc;up of compounds of formula I X is CO.

1s Ina seventh group of compounds of formula I X is SO..
In an eighth group of compounds of formula 1Y is absent.

“Pharmaceutically acceptable salt”, where such salts are possible, includes both

20  pharmaceutically acceptable acid and base addition salts. A suitable pharmaceutically
acceptable salt of a compound of Formula I is, for example, an acid-addition salt of 2
compound of Formula I which is sufficiently basic, for example an acid-addition salt with
an inorganic or organic acid such as hydrochloric, hydrobromic, sulphuric, trifluoroacetic,
citric or maleic acid; or, for example a salt of 2 compound of Formula I which is

»  sufficiently acidic, for example an alkali or alkaline earth metal salt such as a sodium,



tris-(2-hydroxyethyl)am ne. s Throughout the specification and the appended
claims, a given chemcal formula or name shall enconpass all sterea g@gg; 00
optical isomers and racemates thereof as well as mxtures in different
proportions of the separate enantioners, where such isoners and enantioners
exist, as well as pharmaceutically acceptable salts thereof and sol vates
thereof suchyAmel@f; 1nstance hydrates. Isoners may be Moﬁssgﬂ usi ng
conventional techniques, e.g. is chromatography or fractiona
crystallisation. The enantioners may Be isolated by separation of racenate
for exanple by fractional crystallisation, resolution or HPLC. The

di astereoners may be isolated by separation of isoner m xtures for instance

by fractional . tallisation HPLC or flash chromat hy, Alternativel
Che. <t or coi CiET & TR Sl it BN B D RNE S STRAONPRRAEAR o (i ng

materi al s URERYIakRE AithdiMenimdidedethdiamineRberilie GRdSRIfGEN sati on or

epi merisation, or by derivatisation, with a chiral reagent. All

st er eoi someti&s-(Fhwlrexyethyllaaénewi t hin t he scope of the invention. All
tautonmers, where possible, are included within the scope of the invention.

The fol | pwl ﬂ%ﬁhﬁ&&:metsb&nﬁatfdﬂahd thé Bipeddel B4 O\ Q4 chdd@ca® RembIh bfdbdeon and the
n

appended 20 clai ns. | ess otherwi se stated or indicated, the term"al kyl"
denot es ei t fhal engompgsy plhfgreand BP‘&H‘_(!?P@‘H’"S af F@?‘fm%“rsé'lﬂi"fﬁm PyNges8ai d al kyl
i ncl ude et @ijfbrent@kdp¥hionsbf fHe @entate enSBBIESWherelndiibdflers anll 8Rnkdteyd . Sec- butyl

and t-butyl . Preferred al kyl groups.are nmethyl, ethyl, propyl, 2s
i sopropyl ~ atFtas el ay a‘Bﬁ‘f’;‘t‘K‘?“"Uﬁ"}‘: 1%%‘5@“‘%?&?’&%‘“%%%&”&5‘{'% t he

t erm " al koxstarite Apirtés. RorérOmpy Ko-sapakirdd usivg edirﬁérﬂionaﬂekmﬁcrdeﬁ egs defined above.
30 Unl ess otherw sehst ted or indicat Qﬂ, the term” ha%q%%" shal I nean
1 uorind® cHYBPAREEPRY BTG oM oatonet e s oies Ba0t 051851 6

separation of racemate for example by fractional crystallisation, resolution or HPLC. The

diastereomers may be isolated by separation of isomer mixtures for instance by fractional

crystallisation, HPLC or flash chromatography. Alternatively the stereoisomers may be

made by chiral synthesis from chiral starting materials under conditions which will not

15 cause racemisation or epimerisation, or by derivatisation, with a chiral reagent. All
stereoisomers are included within the scope of the invention. All tautomers, where

possible, are included within the scope of the invention.

The following definitions shall apply throughout the specification and the appended

20 clams.

) Unless otherwise stated or indicated, the term “alkyl” denotes either a straight or branched
alkyl group. Examples of said alkyl include methyl, ethyl, n-propyl, isopropyl, n-butyl,
iso-butyl, sec-buty! and t-butyl . Preferred alkyl groups are methyl, ethyl, propyl,

25 isopropyl and tertiary butyl.

Unless otherwise stated or indicated, the term “alkoxy" denotes a group O-alkyl, wherein
alkyl is as defined above.

30 Unless otherwise stated or indicated, the term “halogen” shall mean fluorine, chlorine,

bromine or iodine.



PCT/ GBO2105742 Specific conpounds of the invention are one or nore of the

follow ng: N (I-piperidinyl)-5,6-diphenyl-2-pyrazi necarboxani de; Ng AUG 7004

(1-pi peridiny))-5, 6-bis(4-bronophenyi)-2-pyrazi necar boxam de;

N (1- pi peridinyl)-5, 6-bis(4-nethy]phenyl)-2-pyrazi necarboxanlide; s

N- (1- pi peridinyl)-5, 6-bis(4-nethoxyphenyl)-2-pyrazi necar boxam de;

N- (1- pi peri qj J{ -5, 6-bi s(4-chl orophenyl) - 2-pyrazi nec ).de;

N( 1- pi peri d%@?{ (?51585% bi s(2- chl orophenyl ) - 2- pyr azi necar E%%g(rén 3%17?1

N- cycl ohexyl - 5, 6- Bi phenyl - 2- pyr azi necg boxar ni de;

N- cycl ohexyl - 5, 6- bi s(4- bronophenyl ) - 2- pyrazi necar boxam de; jo

N- cycl ohexyl -5, 6- bi s(4- net hy] phenyl ) - 2- pyr azi necar boxam de;

N- cycl ohexy lsp&iffe-chinpduftds e e mivaniel one arpyre ezhafellowingxam de; N

cycl ohexyl -5, 6-bi s(.4-chl or oph %ﬁl 2- pyrazj necar boxam de;

N-cycl ohexyMN-G-PgeB EXI)ZE’QWPBE'HE% 3@5-8%391’15;?1 necar boxam de;

N, 5, 6- t i phepyhpireRdih Ay 5,68k a-lronephenyd); 2-ybazinecarboxamide;

N- phenyl - 5, 6- bi s( 4- et phen - 2- azi necar boxani de; N-phenyl -5, 6-bis

(4- et hoxypWe(ﬁ‘l’iﬁ"?¢gﬁ¥55¥%ﬂ4ﬁ'@é@%&ﬁ%’%%m“”ﬁ“m@

mphﬁnyl [55%66 1ﬁ)(p@gﬁhirlpﬁ.%ﬁmétlhﬁx?%mWﬁz-bmﬁcmﬂﬁb d_dg: N (L pi peri dinyl)
phenyl -5, 6- bi s(2-c ro - 2- azi necar boxani de; - pi peridinyl)-

5- (4-chl oroMTPWQ?Q’BH%%:éﬁg?%ﬁﬁ?%?m%%ﬁmz-’??ﬁﬁ%ﬁ ecar boxani de; and 20

N- (I - pi peri Qi-gphperidifiylf-4,6-bis(2-chlorophenyl)-2-pyrazinecarboxamide;

chl orophenyl)-5-(2 4-di.chl o henvl)-2- pyrazi necar boxam de; and where

MpEeh T ERlodl 2P aaRg

appl i cabl e, Ter's, Ster eoi somers and racemmat es t her eof
as wel | as Nayalohexgkd6-bis@tirymapheryh)2eiyteing@ttiosamide| vat es and crystal i ne

o et ool Rl RSB sl gggmounds of the 1 vent on
N-cyclohexyl-5,6-bis(4-methoxyphenyl)-2-pyrazinecarboxamide;
N-cyclohexyl-5,6-bis{4-chlorophenyl)- 2-pyrazinecarboxamide;
N-cyclohexyl-5,6-bis(2-chlorophenyl)-2-pyrazinecarboxamide;
N,5,6-triphenyl-2-pyrazinecarboxamide;

15 N-phenyl-5,6-bis(4-methylphenyl)-2-pyrazinecarboxamide;
N-phenyl-5,6-bis(4-methoxypheny!l)-2-pyrazinecarboxamide;
N-phenyl-5,6-bis(4-chlorophenyl)-2-pyrazinecarboxamide;
N-phenyl-5,6-bis(2-chlorophenyl)-2-pyrazinecarboxamide;

N-(1-piperidinyl)- 5-(4-chlorophenyl)-6-(2,4-dichlorophenyl)-2-pyrazinecarboxamide; and

20  N-(1-piperidinyl)- 6-(4-chlorophenyl)-5-(2,4-dichlorophenyl)-2-pyrazinecarboxamide;
and where applicable, optical isomers, tautomers, stereoisomers and racemates thereof as

well as pharmaceutically acceptable salts, solvates and crystalline forms thereof. )

Methods of preparation

The compounds of the invention may be prepared as outlined below according to any of
the following methods. However, the invention is not limited to these methods, the
compounds may also be prepared as described for structurally related compounds in the
prior art.

30

Compounds of formula I in which X is CO may be prepared by reacting a compound of

formula II



the follow ng nethods. However, the invention is not limted to these

met hods, the conpounds nay al so be prepared as described for structlul AUG 3P0
rel ated compounds in the prior art. Conpounds of formula | in which Xis
CO may be prepared by reacting a conmpound of fornula Il 1 6 AUG 2004 WD
03/ 051851 PCT/ GB02105742 7 11 in which R3 and RS are as previously defined
with an am Blosfegr mula 111 5 10 R RRYNH2. in an iner%dﬂﬂﬂﬁ%ﬁn for
exanpl e di chl oronethane, in the presence of a coupling agent, for exanple
a carbodi m de, eg 1-(3-dinethylam nopfopyl)-3-ethylcarbodiimde , and
optionally in the presence of a catalyst, for exanple a basic catal yst, eg
4-di met hyl arni no- pyridine, at a tenperature in the range of -25C to 150C
Compounds of fornmula | in which Xis SO2 nay be prepared by reacting a
compound of formula IV 15 1V in whjch R3, R4 and R5 are as previously
defined and A represents halo with g et formula IV RR2YNH2 V 20 in
an inert solvent, for exanple dichlorgnetifane, and optionally in the
presence of a catalyst, for exanpl g ic catalyst, eg

4-di met hyl am no-pyri dine, at a te bgithe range of -25C to 150C.

in which R®, R*and R? are as previously defined with an amine of formula ITE

5 R'R* YNH,. m
in an inert solvent, for example dichloromethane, in the presence of a coupling agent, for
example acarbodimide, eg 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide , and
6ptiona.lly in the presence of a catalyst, for example a basic catalyst, eg 4-dimethylamino-

10 pyridine, at a temperature in the range of -25°C to 150°C.

Compounds of formula I in which X is SO; may be prepared by reacting a compound of

formula IV

4 5

R hL\ R

all

R N7 "SOA
[\

in which R*, R* and R’ are as previously defined and A represents halo with an amine of

15

formula IV

R'R* YNH; v
20 in an inert solvent, for example dichloromethane, and optionally in the presence of a
catalyst, for example a basic catalyst, eg 4-dimethylamino-pyridine, at a temperature in the
range of -25°C to 150°C.



1 8 AUG 2004 WD 03/051851 PCT/ GB02/ 05742 8 Conpounds of forrmulae II, M IV
and V may be prepared as described in the Exanples and by other netitoAdb 2004
known to those skilled in the art. Certain conpounds of fornmulae II, II1
IV and V are novel and are clainmed as a further aspect of the present

invention as s useful internediates. Specifically clainmed are conpounds of

formula Il | i R3, R4 and R5 are as previously defined wth the
exception o%%glggphenyl - 2-pyrazi necarboxylic acid anPé‘lT%BW“sm

5, 6- bi s(4- net hoxyphenyl ) - 2- pyr azi necagboxylic acid. The conpounds of the
invention may be isolated fromtheir reaction m xtures using 10
conventional techniques. Persons skilled in the art will appreciate that,
in order to obtain conpounds of the invention in an alternative and in
some occasi ons, nore conveni ent manner, the individual process steps

ment i oned hegghdiR& o firmiBy e, ﬂ%ﬁ@hﬁ%eip&tp%é bele@Rbeddh B ExaRpIEY OF the

individual I's reactions may be perforned at different stage in the overall
route (i.e.anshyetherhethads kpayindp thase skilled indle ageCertaint compewndsipfolormalfeflbr ent

i nt er medi at o] se ' erfgiuﬂ it h a .packicul ar
reaction). '(a&ea%%?%%cs’}og%%&ﬂr{g%@ g’s?%%vaen prg{g?(g?gw? ére%f}s%ﬁa}é% algv\,hi ch does
not react Wseful inkemakiaest $pagifi@dlly nipimed a@|cempauedspd idrmplaillih ehite #7 &'es or

roducts in nner whi ch versely affect e.yvield qof the desired
Dot Pt oy gD b o 5t b evEs Pymectgatt on w1 |
nor mal |'y beacddhind3ici R4-aRnekyphéyB-2qyRkine@doRylcatial . i ntravenous,

i ntranmuscul ar, subcutaneous or in other injectable ways, buccal, rectal, 25
vagi nal , transdernmal, and/or nasal route and/or via inhalation, in the form
of phar macett @W““H?@ﬁ%‘r‘ﬁﬁ“%ﬂ‘s‘“@dﬁﬁf@ﬂﬁ@mtw‘EQPP?Q/@'*F‘W'@I"@% ent or a \
phar maceyt i esavénioRC@EHiqued. € addition salt, in a pharmaceutically

accept abl e dosage form Dependi ng upon the disorder and patient to be
treated and the route of administration, the conmpositions may be

admi ni st er eBersons skilled in the art will appreciate that, in order to obtain compounds of the invention

in an alternative and in some occasions, more convenient manner, the individual process

steps mentioned hereinbefore may be performed in different order, and/er the individual
15 reactions may be performed at different stage in the overall route (i.e. chemical

transformations may be performed upon different intermediates to those associated

hereinbefore with a particular reaction).

The expression “inert solvent” refers to a solvent which does not react with the starting

20  materials, reagents, intermediates or products in a manner which adversely affects the yield

of the desired product.

Pharmaceutical preparations

The compounds of the invention will normally be administered via the oral, parenteral,
intravenous, intramuscular, subcutaneous or in other injectable ways, buccal, rectal,

25 vaginal, transdermal and/or nasal route and/or via inhalation, in the form of pharmaceutical
preparations comprising the active ingredient or a pharmaceutically acceptable addition
salt, in a pharmaceutically acceptable dosage form. Depending upon the disorder and
patient to be treated and the route of administration, the compositions may be administered
at varying doses.

30



at varying doses. 30t 1 8 AUG 2004 WD 031051851 PCT/ GBQ2/ 05742 9 Suitabl e
daily doses of the conpounds of the invention in the therapeutic trehfhdadil
of humans are about 0.001-10 ng/ kg body wei ght, preferably 0.01-1 ny/kg
body weight. Oal fornulations are preferred particularly tablets or
capsul es which may be fornulated 5 by nmethods known to those skilled in

the art to | doses of the active conpound in the 0.5ng to
500ny f or e%,on%{nge{gsf my, 3 ng, 5 ny, 10 my, 25ngy, 50mm, Jf@@%ﬁﬂ"%&ﬁd 250mg. A

conmpound of the invention may al so begconbi ned with other anti-obesity
agents such as 10 Olistat or a nonoanm ne reuptake inhibitor, for exanple
Si butram ne. Furthernore, a conpound of the invention may al so be conbi ned
wi t h t her apuithble daly dodes ofttheacomppendsisfaha i veintion in he therapadtivemstmedt ofli sor der s or

condi ti ons cl ' i | di tes met abol i c
syndr one, d}?)ﬁ E%?spﬁﬁﬁa%ﬁ%%&gé \('J%%lgg’ rét?%?%i/g‘ﬁgg mgﬂ‘f%e e on , coronary
heart di sease, non-al coholic steatorheic hepatitis, osteoarthritis and sone
cancers) a chj ' ' Lt ing to a
Furter aonsiogRoRR & befen Bl g 6T Uhth Bl e CRETEL 08 1 2.
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Phar macol oginda50mg: operti es The conpounds of forrmula (1) are useful for the
treatnment of obesity, psychiatric disorders 25 such as psychotic

di sorders, schizophrenia, bipolar disorders, anxiety, anxio-depressive
di sorders, 4epmroynd ¢fithe ipysgton nayalsgibe enmhined withether apti@besily afisnts such as

obsessi vig- COMRiH ¢ b ¥Rnoamine reuptake inhibitor, for example Sibutramine. Furthermore, a
compound of the invention may also be combined with therapeutic agents that are useful in
the treatment of disorders or conditions associated with obesity (such as type II diabetes,
metabolic syndrome, dyslipidemia, impaired glucose tolerance, hypertension, coronary
heart disease, non-alcoholic steatorheic hepatitis, osteoarthritis and some cancers) and

15 psychiatric and neurological conditions.

According to a further aspect of the invention there is also provided a pharmaceutical
formulation including any of the compounds of the invention, or pharmaceutically
acceptable derivatives thereof, in admixture with pharmaceutically acceptable adjuvants,

20  diluents and/or carriers.

) Pharmacological properties

The compounds of formula (I) are useful for the treatment of obesity, psychiatric disorders

35 such as psychotic disorders, schizophrenia, bipolar disorders, anxiety, anxio-depressive
disorders, depression, cognitive disorders, memory disorders, obsessive-compulsive
disorders, anorexia, bulimia, attention disorders like ADHD, epilepsy, and related
conditions, and neurological disorders such as dementia, neurological disorders(e.g.
Multiple Sclerosis), Raynaud's syndrome, Parkinson’s disease, Huntington’s chorea and

3  Alzheimer's disease. The compounds are also potentially useful for the treatment of
immune, cardiovascular, reproductive and endocrine disorders, septic shock and diseases

related to the respiratory and gastrointestinal systems (e.g. diarrhea). The compounds are



di sorders, anorexia, bulima, attention disorders |like ADH ), epilepsy, and
related conditions, and neurol ogical disorders such as denenti a, 18 AUG 2004
neur ol ogi cal disorders(e.g. Miltiple Sclerosis), Raynaud's syndrone,

Par ki nson' s di sease, Huntington's chorea and 30 Al zhei ner's di sease. The
conpounds are also potentially useful for the treatnent of i mmune,

cardi ovascul ar roductive and endocrine disorders, septic shock and

di seases ré“l’%@@&”?’o the respiratory and gastrointesti n2VERNLEHs (e. g.

diarrhea). The conpounds are 1 6 AUG 3g0& WO 03/051851 10 PCT/ GB02/ 06742
al so potentially useful as agents in treatnment of extended abuse, addiction
and/or relapse indications, e.g. treating drug (nicotine, ethanol,

cocai ne, opid ﬁoﬁennﬁiﬁ)sefﬁiea@%gedﬁm&aam{ Sflextehde@ AMhisé) Gadéties akdrdre@ipsere, et hanol ,
cocai ne, opiates, et'c) wthdrawal synptons. The coggounds may Iso

eliminate t Meictinns.&gsteating Jmg Gicetingnfbancl, sreans Ppialsy £t} Iraendgace aprlor
cessation Otx?a?lﬂghxlug%mohﬁb aﬂ%h%caﬁs,%mestet@wnﬁmamwmm prOVI des a

conmpound of forhula preV|oust defined for use as a nedicanent. 10 In
a further asperoundsizaysiseelapipats e mgrepssin }5?‘5%“@{?5 “P’H’@"U%"‘B?a“&s ®&rpound of

formula |, ClpmbiedsAdihfpe conpounds of the proviso) in the preparation of a
medi carrent for the treatnent or prophylaxis of obesity, psychiatric
di sorders such as psychotic disorders, schizophrenia, bipolar disorders,

anxi ety, anx endi@Phpeacs thé 9mdensmmaaxspmdaarae:8ﬁp@ad offogild T 2¥ Prechionsdy der s,
menory di sorders, obsessive-conpul sive disorders, anorexia, bulim a,

attention fefined faspseas a mesigameRpyp, epi | epsy, and related conditions,
neur ol ogi cal di sorders such as denentia, neurological di sorders (e.qg.

Mul tiple Sc Par ki nson Di sease un ton',s and )
Al zhei nel” s&'ti‘g“ﬁh éswftil}ﬁfﬁeéem@é{?ﬁ’l%\?ggguﬁtge e éap?og"(?ﬁ%ntdlcj\;emg‘ﬁl ? endocri ne
di sorders, $1Gcﬂt1d1ﬁ?g thécsdpourdis sBthsprevis® hraﬂmeph:pmnbinef ampsigiament dergheand
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and/or rela
schizophrenia, bipolar dlsorders anxiety, anxio-depressive disorders, depression, cognitive

disorders, memory disorders, obsessive-compulsive disorders, anorexia, bulimia, attention
15 disorders like ADHD, epilepsy, and related conditions, neurological disorders such as
dementia, neurological disorders (e.g. Multiple Sclerosis), Parkinson’s Disease,
Huntington's Chorea and Alzheimer’s Disease, immune, cardiovascular, reproductive and
endocrine disorders, septic shock, diseases related to the respiratory and gastrointestinal
systems (e.g. diarrhea), and extended abuse, addiction and/or relapse indications, e.g.
20  treating drug (nicotine, ethanol, cocaine, opiates, etc) dependence and/or treating drug

(nicotine, ethanol, cocaine, opiates, eic) withdrawal symptoms.

In a still further aspect the present invention provides a method of treating obesity,
psychiatric disorders such as psychotic disorders such as schizophrenia and bipolar

2 disorders, anxiety, anxio-depressive disorders, depression, cognitive disorders, memory
disorders, obsessive-compulsive disorders, anorexia, bulimia, atiention disorders like
ADHD, epilepsy, and related conditions, neurological disorders such as dementia,
neurological disorders (e.g. Multiple Sclerosis), Parkinson’s Disease, Huntington’s Chorea
and Alzheimer’s Disease, immune, cardiovascular, reproductive and endocrine disorders,

30  septic shock, discases related to the respiratory and gastrointestinal systems (e.g. diarrhea),
and extended abuse, addiction and/or relapse indications, e.g. treating drug (nicotine,

ethanol, cocaine, opiates, etc) dependence and/or treating drug (nicotine, ethanol, cocaine,



20 treating drug (nicotine, ethanol, cocaine, opiates, etc) dependence
and/or treating drug (nicotine, ethanol, cocaine, opiates, etc) w thglageel,
synptons. In a still further aspect the present invention provides a nethod
of treating obesity, psychiatric disorders such as psychotic disorders
such as schizophrenia and bi pol ar 25 disorders, anxiety, anxio-depressive
di sorders, ression, cognitive disorders, nenory disqrders

obsessi ve- 08W@ PP} e dlsorders anor exi a, bullnla at t EGTC8IH 3 or ders 1 ke
ADHD, epil epsy, and rel ated cond|t|0n§1 neur ol ogi cal disorders such as
denentia, neurological disorders (e.g. Miltiple Sclerosis), Parkinson's

D sease, Huntington's Chorea and Al zheiner's Di sease, immune,

car di ovascUpadies, dt©Wihadeilisyrptancconipesing aditnislerhg b gRirmacoRgicalppdfiecive hock,

di seases related to theHﬁ%ﬁﬁééﬁaory and gastrointestinal systens (e.g.

di arrhea), 228 R CORRRY 2%addi ction and/or rel apse indications, e.g.
treating drug (nicotine, ethanol, cocaine, opiates, etc) dependence and/or
treating drug (nicotine, ethanol, cocaine_ 1 8 AUG 2004 WD 03/051851

PCT/ GB02105742 11 opi ates, etc) t?pramﬁﬁ synpt onms conpri Sing
admnistering a pharnacologlcaIP tive anmount of a conpound of
formula | 1 5 and pharnaceuti cal accept abl e sal tos, prodrugs, solvates and
crystalline forms thereof, in f T wadyR2yRiglependent |y represent @ -
a G -sal kyl group; an (am no)Cl.4al kyl- group in which the amno is :
optionally substituted by one or nore to Cl_3al kyl groups; an optionally

substituted no -aronatlc C3 boc C|IC rou
(C3_12cyél oaéﬁg F"@tﬁ‘bﬁ‘hs a“‘(sé\g%wsf’blﬂ’érﬁwsmf hich r is

0,1, 2, 3 owhiédh S |s 1 mhen ris othermnse S is

R’ and R? independently represent :
a C,galkyl group;
an {amino)C,.salkyl- group in which the amino is optionally substituted by one or more
10 Cj.aalkyl groups;
an optionally substituted non-aromatic Cs_jscarbocyclic group;
a (Cs.jacycloalkyl)C).aalkyl- group;
a group ~(CH,){(pheny! );in whichris 0,1,2,3 or4,sis 1 whenris O otherwise sis 1 or 2
and the phenyl groups are optionally independently substituted by one, two or three groups
15 represented by Z;
naphthyl;
anthracenyl;
a saturated 5 to 8 membered heterocyclic group containing one nitrogen and optionally
one of the following : oxygen, sulphur or an additional nitrogen wherein the heterocyclic
20 group is optionally substituted by one or more C;alkyl groups, hydroxy or benzyl ;
1-adamantylmethyl;
a group — (CHz); Het in which tis 0,1, 2, 3 or 4, and the alkylene chain is optionally
substituted by one or more C,.3alkyl groups and Het represents an aromatic heterocycle
optionally substituted by one, two or three groups selected from a C).salkyl group, a
25 Cj.salkoxy group or halo;

or R' represents H and R? is as defined above;



and the phenyl groups are optionally independently substituted by one, two
or three groups 15 represented by Z; naphthyl; anthracenyl; a satiy AL
5 to 8 nmenbered heterocyclic group containing one nitrogen and optionally
one of the follow ng : oxygen, sul phur or an additional nitrogen wherein
the heterocyclic 20 group is optionally substituted by one or nore

a 3al kyl gr. droxy or benzyl ; 1l-adamantylnethyl; a group - (CH2)
Het in mhicﬁﬂﬁgﬁémgyl, 2, 3 or 4, and the al kyl ene chajﬁpygmgﬁvf nal Iy
substituted by one or nore Cl_3al kyl geoups and Het represents an aromatic
het erocycle optionally substituted by one, two or three groups sel ected
froma Cl_sal kyl group, a 2s Cl _sal koxy group or halo; or Rl represents H
and R2 is as dpfingd above, 1 8 AUG 2006 WO 03/051851 PCT/ GB02105742 12 or
Rt and R2 t®gBt R insethenwith thy HiropgR Mot Whicl thivhare sftached yepepsent At t ached
"EPreSent A falds eifbribel-ndelBIREESH RELEHACYE! | Goflh CHREGIPHA g one
nitrogen and optionally one of the follow ng : oxyden, sul phur “or an

addi ti onal efithe ofjewipg vixaeei siphheor e edsitpogiaitrogen; grheren thesheepdcydital | y

UL e QB B a2 B Rl R, 3 % °

Cl. 3al kyls group; 1o R3 and R4 i ndependently represent phenyl, thienyl or
pyri dyl each . of mhgch is optionally substituted by one , two or three

groups repr&4EFP8S® z; Z represents a Cl.3al kyl group, a Cl_3al koxy

group, hydroxy, halo, trifluoromethyl, trifluoronethylthio,

trifluoromethoxy, trifluoronethylsul phonyl, nitro, am no, nono or di
Y is absent or represents NH optionally substitututed by a C,_salkyl group;

1w R? andR* independently represent phenyl, thienyl or pyridy] each of which is optionally
substituted by one , two or three groups represented by Z;

Z represents a Cy.3alkyl group, a Cy.;alkoxy group, hydroxy, halo, trifluoromethyl,

trifluoromethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, amino, mono or di
15 Cy.salkylamino, mono or di Cy.aalkylamido, C,.zalkylsulphonyl, C;;alkoxycarbonyl,

carboxy, cyano, carbamoyl, mono or di C;.3alkyl carbamoyl, sulphamoyl and acetyl; and

R®is H, a C;.salky} group, a C;.jalkoxymethy] group, trifluoromethyl, a hydroxyC;.salkyl
group, C,.;alkoxycarbonyl, carboxy, cyano, carbamoyl, mono or di Cy.3alkylcarbamoyl,
20  acetyl, or hydrazinocarbonyl of formula <CONHNR'R® wherein R and R® are as
previously defined for R' and R? respectively; -

1o a patient in need thereof.

25 The compounds of the present invention are particulary suitable for the treatment of
obesity, e.g. by reduction of appetite and body weight, maintenance of weight reduction

and prevention of rebound.



15 C _3al kyl am no, nono or di CI1. 3al kyl am do, Cl1_3al kyl sul phonyl ,

G . 3al koxycar bonyl, carboxy, cyano, carbamoyl, nono or di G _ 3al kyl 18 AUG 2004
car banoyl, sul phamoyl and acetyl; and R5 is H, a Cl.3al kyl group, a

Cl. 3al koxynet hyl group, trifluoromethyl, a hydroxyCt_ 3al kyl group,

Cl1- 3al koxycar bonyl , carboxy, cyano, carbanoyl, nono or di

Cz. 3al kyl capRpgspyissy 20 acetyl, or hydrazi nocarbonyl of g@ydBat@oCONHNR R
wherein R and Rb are as previously defined for R and R2 respectively; to
a patient in need thereof. 25 The conpdunds of the present invention are
particulary suitable for the treatment of obesity, e.g. by reduction of
appetite and body wei ght, mai ntenance of wei ght reduction and prevention
of rebound.ExempleaUG 2004 WO 03/ 051851 PCT/ GB02105742 13 | Exanpl es

Abbrevi ations DCM - dichl oronmethane s DMF - di net hyl f ormam de DVAP -

4- di met hyl am nopyridi ne EDC - 1-(3-dinmethyl am nopropyl)-3-ethyl carbodiim de
TEA - triethyl amABRedigions trifl uoroacetic acid io DVBO di nethyl sulfoxide

DEA - Di et bRl d\8iorSdetiandy " | di ni um chl orochromate DCM - Di chl or onet hane
ist triplet
p DMEF - dimethylformamide

DMAP - 4-dimethylaminopyndine
EDC - 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
TEA - triethylamine
TFA - trifluoroacetic acid
1 DMSO-dimethyl sulfoxide
DEA - Diethylamine
PCC - Pyridinium chlorochromate
DCM - Dichloromethane

15t triplet
) singlet
d doublet
q quartet
gvint quintet

®» m multiplet
br broad

, bs broad singlet

dm doublet of multiplet
bt broad triplet

25 dd doublet of doublet

General Experimental Procedures
Mass spectra were recorded on either a Micromass ZQ single quadrupole or a Micromass
LCZ single quadrupole mass spectrometer both equipped with a pneumatically assisted
clectrospray interface (LC-MS). "H NMR measurements were performed on either a

5 Varian Mercury 300 or a Varian Inova 500, operating at "H frequencies of 300 and 500
MHz respectively. Chemical shifts are given in ppm with CDCl, as internal standard.



s singlet d doublet g quartet qvint quintet 20 mnultiplet br broad bs
broad singlet dm doublet of multiplet bt broad triplet 25 dd doubl et 8 UG 2004
doubl et General Experinental Procedures Mass spectra were recorded on

either a Mcromass ZQ single quadrupole or a Mcromass LCZ single

guadr upol e mass spectroneter both equi pped with a pneumatically assisted

el ect rospr ay,d ce (LGM5). 1H NMR neasurenents wer d on

either a 30 adralpogf;lagll\/brcury 300 or a Varian |Inova 500, oﬁeﬁ?@%%t "H
frequencies of 300 and 500 MHz respeagively. Chemical shifts are given in
ppmw th CDClI 3 as internal standard. 1 8 AUG 200 WO 03/ 051851

PCTI GBBO2105742 14 Purification was perforned on a sem prepar ative HPLC with

a mass triggered. fract col | ect or zu 8000 S e quadrupol e
mass spectr ‘fﬂ&@’r""@&&?ﬁ% taﬁeri‘gmﬁéritﬁ’ﬁwv@@ ﬁWﬁger‘Fﬁg‘:ﬁ‘Pﬁ'bl l e phase
used was, | éone@&rhsma&hw 8060 $right qRedaruFtleern &8 bjetirdnitted Bghippa@ bvie 19 £ fool M

NH4Ac: acetonitrile 95:5). 5 For isolation of isoners, a Kromasil CN E9344

(250 x 20 nim C&rojumsp Themobhle shaskesed was i Bpthing elst s plted2ettenitsledph 95:5: 0. 1 was
used as nDb‘%@é@hﬁﬁ$H£A cHletdtluRk 955y, action collection was guided using a

UV- det ect or
5
For isolation of isomers, a Kromasil CN E9344 (250 x 20 mm i.d.) column was used.

Heptane:ethyl acetate:DEA 95:5:0.1 was used as mobile phase (1 m}/min). Fraction
collection was guided using a UV-detector (330 nm).

10 Synthesis of intenmediates

The following intermediates were not commercially available and therefore prepared as

described in Preparation A, (Chem. Ber., 100, 1967, p. 555).

Preparation A
is  (a) 5,6-diphenyl-pyrazine-2-carboxylic acid
The monohydrochloride of 2,3-diaminopropionic acid (500 mg, 3.56 mmol) and benzil
(890 mg, 4.23 mmol) were added to a solution of sodium hydroxide (677 mg, 16.93 mmoi)
in methanol (10 ml). An extra portion of methanol was added (5 ml) and the reaction
mixture was refluxed for 20 minutes. The mixture was cooled to 25°C and air was bubbled
20 through for 30 minutes. Hydrochloric acid (aq, 2 M) was added until the reaction mixture
reached pH 2. The solution was exiracted with diethyl ether. The combined diethyl ether , '
phases were dried (MgSOy), filtrated and evaporated under reduced pressure to give the
crude product. MS m/z 277 (M+H)". The crude product was used in steps described below

without further purification.

(b) 5,6-Bis-(4-bromophenyl)-pyrazine-2-carboxylic acid

The title compound was prepared essentially as described in Preparation A step (), using

monohydrochloride of 2,3-diaminopropionic acid (600 mg, 4.26 mmol) and 4,4°-

dibromobenzil (1.745 g, 4.26 mmol, 90 %) as starting materials. The reaction mixture was
30 refluxed for 2 hours and air was bubbled through for 1 hour. Hydrochloric acid (ag, 2 M)



| is Synthesis of internediates The follow ng internedi ates were not
commercially available and therefore prepared as described in Prepdriapi®Hi
A, (Chem Ber., 100, 1967, p. 555). Preparation A 1ls (a)

5, 6-di phenyl - pyrazi ne- 2- carboxylic acid The nonohydrochl ori de of

2, 3-di am nopropionic acid (500 ng, 3.56 nmol) and benzil (890 ng, 4.23

mol ) were sfsia@dsiser @ sol ution of sodi um hydroxi de (6771,(5; Fl%m(/%%zg?’ mol )
in nethanol (10 m). An extra portion of methanol was a Je m) and the

reaction mxture was refluxed for 201%i nutes. The m xture was cooled to
25C and air was bubbled 20 through for 30 m nutes. Hydrochloric acid (aq, 2
M was added until the reaction mxture reached pH 2. The sol ution was

extracted f ivv}vmdﬁédg,mgﬁlg m@a}im@@a&q@g%&gga%g gegb%lrj ggssnl%rang BPASGS. Were dried

(MsS™) , trate evaporat ed un ssure to give the crude
product. NoSwii2g¥edilviwhiprt Theldodution wabeexipacted ueith diclsy! ehercithe conttireds descri bed
bel ow w thqut further purif.i i.Qn. .25 (b

5, 6- Bi s- (4- %F%ﬂﬁﬂ’ﬁ%ﬂﬁ? aﬁVFﬂE‘f%sgﬁc@feﬁeg(ﬂ’% RPN EnEFIequcsd REES¥ Y mound was
prepar ed esTRthide/ptotudss00e5czideds uied i sepadasnbedbAovs vRkbut AttherUsi NY
monohydrochl ori de of 2, 3-di am nopropionic acid (600 ng, 4.26 mol) and

4, 4' - di Br oPiHeen MY 1228, 497, 439 |, 90 % as starting materials. The
reaction m xture was 30 refluxed for 2 hours and air was bubbl ed through
for 1 hour. Hydrochloric acid (agq, 2 M 1 8 AUG 2004 WO 03/051851

PCT/ GB02/ 05X26-Di-piiplsl-pytkding-2teatbpiylipiid. The mi xture was evapor at ed under

extract ed wrugcafifbubd Ged S & cliBbedlh BRAIEH A B BBlp 4diacas were ar! o
(MgSO™4) , f i ditrethgitlerail (848 wgp® 6 @nendl).(ihel erctive duvaead was les@ver @efluxed for 1
10 hour and air was bubbled through the reaction mixture for about 7 hours. The mixture was
evaporated and the residue was dissolved in water. Hydrochloric acid (aq, 2 M) was added
until pH 2 was reached. The solution was extrgcted with diethy! ether. The combined
diethyl ether phases were dried (MgSO,), filtered and evaporated under reduced pressure.
The crude product (918 mg, 85%) was used in steps descnibed below without further
15 purification. MS m/z 305 (M+H)".

(d) 5,6-Bis-(4-methoxyphenyl)pyrazine-2-carboxylic acid
The title compound was prepared as dc;;cribcd in Preparation A step (c) using 4,4°-
dimethoxybenzil (961 mg, 3,56 mmol) as starting material. The reaction mixture was

20  refluxed over night and air was bubbled through the mixture for 8 hours. The crude product
(435 mg, 36%) was used in steps described below without further purification. MS m/z 335

M+H)*

(e) 5,6-Bis-(4-chlorophenyl) pyrazine-2-carboxylic acid

25 The title compound was prepared as described in Preparation A step {c) using 4,4’
dichlorobenzil (993 mg, 3.56 mmol). Reflux for 1 hour gave directly the crude product
(923 mg, 75%) that was used in steps described below without further purification. MS m/z
343, 345, 347 (M-H)".

3 (f) 5,6-Bis-(2-chlorophenyl)pyrazine-2-carboxylic acid



The crude product (500 ng, 27% was used in steps described bel ow W|thou
further 5 purification. MS mfz 435, 437, 439 (MtH) +. (c¢) 18 AUG 2004
5,6-Di -p-tolyl-pyrazi ne-2-carboxylic acid The title conpound was prepared
as described in Preparation A step (a) using 4,4 - dinmethyl benzil (848 ny,
3.56 mml ). The reaction m xture was however refluxed for I 10 hour and air

was bubbl ed“;(gigﬁ)glq the reaction m xture for about 7 h gﬁ‘l‘%’;&? m xture was
e

evapor at ed an resi due was dissolved in water. Hydro Zaci d (aq, 2
M was added wuntil pH 2 was reached. ;§dhe solution was extracted with
di ethyl ether. The conbined diethyl ether phases were dried (MSH),
filtered and evaporated under reduced pressure. The crude product (918 ny,

85% was usdl stesdescrlb w, Wit hout furthe rification. M5
mz 305 (M l{;fﬂ‘?p ng wﬁiparep(% @ﬁ?&&%ﬂé’@ﬁ%i‘%@ ‘?“@af%oxyl ic acid The
title Corrpoﬂi&ﬂox’ﬂ&ﬁmp(%f)ﬁ%%ﬁﬁmﬁﬁﬂé tORDréddctRBBAE, J8 % PRashséd i BlefsC) USI Ng
4, 4" - di nmet hoxybenzi | ngg{ 3,56 mpl) as starting material. The

&

reaction ni seserrbsd hedaw Zﬁhquéf" Erifasgqn. Wdﬁ%”&n@'ﬁaﬂ’f bubbl ed t hrough the

m xture for 8 hours. The crude product (435 ng, 36% was used in steps

descri be? b@ﬁ?%l%ﬂhﬁ% 1f)§r(ﬁlﬂ-%{ch18f6§héngﬁéa{ahpﬁlz dMpe Mz 335 (MrH) + (e)

5,6-Bis razi ne- l'1c acid 25 The title conpound
was prepar e&(‘h@hldfealvmflb Mcﬁp@p‘éﬁ"ﬂﬁqt@hﬂ"}\(%? &9-Qlaymelb wasglisgolyed in

di chi OrObeniﬂb'mc(ﬂ%&,%mm(zﬁmgﬁnmmmamé@es sfecgrlslozfmsng,gxe% mggtly the

crude product (923 ng was used 1 n steps 1 ow wi t hout

further puri¥ %awlbwd m@cmsm\’sﬂ'sm aided. Thejrpaqtigp m)xmreses reflyxed undcr

5, 6-Bi s- (2- %gh%egpaextérmgmaﬁk@eu@m%mle 85 &< iflerdd fRrobbS;in0064q VO
03/ 051851 PCTI GB0Z/ 05742 16 The title conpound was prepared as described in

Pr epar at i onthep splvep v(as pvapetatgd undepreduced pressure. The crude product (1.9 g, 66%) was
used directly in the next step. "H NMR (500 MHz) §7.97 (d, 2H), 7.84 (d, 1H), 7.52 (d,

2H), 7.46 (s, 1H), 7.4 (d, 1H).

(i} 5-(4-Chlorophenyl)-6-(2,4-dichlorophenylpyrazine-2-carboxylic acid and
15 6-(4-chlorophenyl)-5-(2,4-dichlorophenyl)pyrazine-2-carboxylic acid
The title compounds were prepared as described in Preparation A step (&), using 1-(4-
chlorophenyl)-2-(2,4-dichlorophenylethane-1,2-dione (1.85 g; 5.90 mmol) from
Preparation A step (g) and the monochloride of 2,3-diaminopropionic acid (0.61 g, 5.90
mmol) as starting materials. The mixture was refluxed for 30 minutes and then directly
20 worked-up. The crude product was allowed to stand over night to aromatise. Flash
chromatography (SiO;, DCM:methanol 10:1, 1% Acetic acid) gave the isomer mixture (0.2
g, 10%). MS m/z 377, 379, 381 (M-HY. )

Examples of the Invention

Example |
N-(1-piperidinyl)- 5.6-diphenyl-2-pyrazinecarboxamide

5,6-Diphenyl-pyrazine-2-carboxylic acid (500 mg, 1.81 mmol) from Preparation A, step
(a), was dissolved in DCM (4 ml) and DMF (150 wl). DMAP (22 mg, 0.18 mmol) and 1-
30  aminopiperidine (218 mg, 2.17 mmol) were added and the solution was cooled to 0 °C. A

slurry of EDC (1.99 mmol, in 2mL DCM and 100 pl DMF) was added dropwise. The



di chl orobenzil (993 ng, 3.56 nano]). The crude product (895 ngy, 73% was
used in steps described below without further purification. M5 nf z1848J6 2004
345, 347 (MH-. 5 (h)

1- (4- Chl orophenyl)-2-(2, 4-di chl or ophenyl ) et hane- 1, 2- di one

2- (4- Cnhl orophenyl ) - 1- (2, 4-di chl or ophenyl ) et hanone (2.7 g, 9.01 nmol) was

di ssol ved i g odpdzdi chl oroethane (25 m) and freshly ngde,cBtfests3- 89 0,

18.02 mol ), pyridine (1.43 g, 18.02 mml) and nol ecul ar sieves were
added. The reaction m xture was reflukKed under inert atnosphere overnight.
The solution was cooled to 25 C, filtered through Silica and to then

sol vent was evapor at ed under reduced pressure. The crude product (1.9 g,

66% was y %Q dj \Lvyss zﬁ' 5 SFEA e:slt rsla itl 1( idin 46m%.7 (d, 2H),
"o (a1t Rt ofied 95 T Rfe 7ors S L akfonti
Bt e LA L
title comoﬂ%ﬁaggﬂ\ép@%F@bﬁ}’%d“ég‘hﬂ%s“@%@@ﬁﬁ%P’%e“{fé’egt“ii@ﬁs w2y (a), using
1- (4- chl or gRheNNHOD, 2 vibsib biRkOPRARYd M) Ahcke?mdevadhitted. FBS 9; 5. 90

mml) from Preparation A step ) and the nonochl ori de of

2, 3- di ant notrospsiasrphy QiQxethyd agtateghiexage §d) gaypHie publigle eqmapopnd{§6QmEeri al s. The
m xture V"aszs%%i&'%ﬁﬁst)ﬁ& 30 mnutes and then directly zo worked-up. The
crude product “'was all owed to stand over night to aromati se. Fl ash

chr omat ogr aBIYMR SHOMHDGR 41es, 1EN G152 (0 1H), 7.50¢7 A8 i IOHA Gt 48V &8 he i soner

m xture (0. % . mz 377, 379, 381 (MIV Exanples of the Invention
25 Exanpl e %ﬂﬁ{'i%gé%’ezﬁygl nyl)- 5, 6-di phen, 2-pwazi necar boxam de

5, 6-Di phenyMs piz 32iMeBP- car boxylic acid (500 ng, 1.81 mmol) from
Preparation A step (a), was dissolved in DCM (4 m ) and DVF (150 1). DWVAP
(22 nmy, .18 mmol) and 1 30 aminopi peridine (218 ng, 2.17 mmol) were added
and the solgyaingpr 2was cooled to 0 C. A slurry of EDC (1.99 mmol, in 2nL DCM

and 100 gl DWMF). was added dr.opwi %e. The
N-(1- 1)- 5.6-bis(4-bromophenyl}-2

inecarboxamide

To 5,6-Bis-(4-bromophenyl}-pyrazine-2-carboxylic acid (108 mg, 0.25 mmol) from
Preparation A, step (b), DMAP (0.025 mmol, in 500 ul DCM), 1-aminopiperidine (0.23
15 mmol, in 1100 ul DCM), EDC (0.27 mmol, in 1100 pl DCM and cooled to 8 °C) were
added. The reaction mixture was stirred at 25 °C for 20 h, then washed with saturated
NaHCO; solution, dred (MgSQ,), filtered and evaporated. Semipreparatory HPLC (0.01%
TEA in the buffered phase) gave the subtitle compound (6.7 mg, 5.4%).
'H NMR (300 MHz) 8 9.41 (s, 1H), 8.48 (s, 1H), 7.54 (d, 2H), 7.51 (d, 2H), 7.36 (d, 2H),
0 7.34 (d, 2H), 2.94 {1, 4H), 1.81 (m, 4H), 1.55-1.45 (m, 2H).
MS m/z 515, 517, 519 (M+H)".

Example 3
N-(1-piperidinyl}- 5.6-bis{4-methylphenyl)- 2-pvrazinecarboxamide
25 5,6-Di-p-tolyl-pyrazine-2-carboxylic acid (76 mg, 0.25 mmol} from Preparation A, step

(c), was used as described in Example 2 to give the title compound (27 mg, 28%).

'H NMR (300 MHz) § 9.35 (s, 1H), 8.57 (s, 1H), 7.38 (d, 4H), 7.18 (d, 2H), 7.13 (d, 2H),
2.92 (t, 4H), 2.40 (s, 3H), 2.37 (s, 3H), 1.86-1.75 (m, 4H), 1.54-1.44 (m, 2H).

MS m/z 387 (M+H)".

30



1 8 AUG 2004 WD 031051851 PCT/ GB02105742 17 reaction m xture was stirred at
25 C. After 17 hours additional 1-am nopiperidine (40 nmy, 0.40 mmol1)8 Ab&?00
EDC (76 ng, 0.40 mmol) was added, and the mi xture was stirred for an
additional 3 hours. The crude was diluted with DCM (5m ) and washed with a
saturated solution of NaHCO3. The organic phase was dried (MgSOH4),

filtered and evaporated. Flash 5 chromatography (Si t at e: hexane
2:1) gave tﬁ@@d’g{sﬂle conmpound (160 ngy, 25% as a V\hl’t%lh%}lof&g? "H NMR
(300 MHz) S 9.41 (s, 1H), 8.52 (s, 1Hjg 7.50-7.29 (m 104, 2.94 (t, 4H),
1.81 (m 4H), 1.50 (m 2H). M5 mz 359 (MtH) +. 14 Exanple 2

N- (1- pi peridinyl)- 5.6-bis(4-bronophenyl)-2-pyrazi necarboxam de To

5, 6- Bi s- (4- bronophenyl ) - pyrazi ne- 2-carboxylic acid (108 ng, 0.25 nmol) from

Prepar at i onExample 4p (b), DMAP (0.025 mmol,, in 500 id DCM, 1-aninopi peri
dine (0.25 i p¥Rdinyl). 96- Bmethbx 1- {ecafioxi@t . in 1100 | DCM and
cooled to 8 BT € a e reaction mxture was stirred at 25 C for 20

h, then msﬁéwiwmmmmwlbwm%@@omﬂcmiﬁ(ﬂ mgj P28 chmobfeen) , filtered and

o BB i R T et e LFHSRRES) 9E

(s, 1H), s7. b, fodk). 2H), 7.51 (d, 2H), 7.36 (d, 2H), 20 7.34 (d, 2H), 2.94
4H), 1. 81 45 , , +.

bl e 3 NQ%@@W%@??‘ (sSlfa(@%@M%ﬂ e R e

2- pyrazi necgibax 8, 986 &:331), 938%s, 10t OV, 4Ry, 1BDI(RE4H); £.54-Paxym, 2ep.acid (76 ng,

0.25 nmol) from Pre aration A step
MS m/z 419 (M+H)".

10 Example 5
N-(1-piperidinyl)-_5.6-bis(4-chlorophenyl)- 2-pyrazinecarboxamide

5,6-Bis-{4-chlorophenyl)-pyrazine-2-carboxylic acid (86 mg, 0.25 mmol) from Preparation
A, step (e), was used as described in Example 2 to give the subtitle compound (16 mg,
15%).

15 'HNMR (300 MHz) § 9.40 (s, 1H), 8.49 (s, 1H), 7.45-7.31 {(m, 8H), 2.94 (t, 4H), 1.80 (m,
4H), 1.54-1.45 (m, 2H).
MS m/z 427, 429, 431 (M+H)".

Example 6

20 N-(1-piperidinyl)- 5,6-bis(2-chlorophenyl)- 2-pyrazinecarboxamide
5,6-Bis-(2-chlorophenyl)-pyrazine-2-carboxylic acid (86 mg, 0.25 mmol) from Preparation
A, step (f), was used as described in Example 2 to give the subtitle compound (6 mg, 6%).
'H NMR (300 MHz) 6 9.52 (s, 1H), 8.52 (s, 1H), 7.44-7.17 (d, 8H), 2.94-2.88 (1, 4H),
1.85-1.70 {m, 4H), 1.52-1.44 (m, 2H).

3 MS m/z 427,429,431 M+H)".

Example 7
N-cyclohexyl-5.6-diphenyl-2-pyrazinecarboxamide
5,6-diphenyl-pyrazine-2-carboxylic acid (70 mg, 0.25 mmol) from Preparation A, step (a),

3  was reacted essentially as described in Example 2 but with cyclohexylamine (0.25 mmol,



(c), was used as described in Exanple 2 to give the title conpound (27 ny,
289 . 'H NMR (300 MHz) 8 9.35 (s, 1H), 8.57 (s, 1H), 7.38 (d, 4H), 7.8.80& &y
2H), 7.13 (d, 2H), 2.92 (t, 4H), 2.40 (s, 3H), 2.37 (s, 3H),1.86-1.75 (m
4H), 1.54-1.44 (m 2H). Ms nlz 387 (MH) +. 30 1 0 AUG 2001 WD 031051851
PCT/ CB02/ 05742 18 Exanple 4 N-( |- ' eridin 1 - 5 6-bis 4-nethox hen | - 2-
azi necar boxgJH , 6- Bi s- (4- et hoxyphenyl) - pyrazi ne- 2- .c acid (84
ng, 0.25 nmo 6;18’?13%1 Preparation A step (d), was used %@F@géaélﬁzbed Exanpl e
2 to give the title compound (20 s M9 19% . "H NMR (300 MHz) S 9.31 (s,
iH), 8.57 (s, 1H), 7.46 (d, 2H), 7.44 (d, 2H), 6.90 (d, 2H), 6.86 (d, 2H),
3.86 (s, 3H), 3.84 (s, 3H), 2.93 (t, 4H), 1.80 (m 4H), 1.54-1.45 (m 2H).

M mz 419 , % - ( i i GH = 5. 6-bjs(4-chl or ophenyl) -
2- pyr azi neclg%@gc%gwgg’?‘ ﬁ“ﬁ’@i"é@%‘#ﬂ%@%ﬁh@?ﬁ@%oxw ic acid
(86 ng, 0. 2mdretalédtof8rrGyandr BMAK KO Semiprepmtatpy HRLC (V5% used as described in
Exanple 2 t ive the subtitle conpo 16 ng, 15%. is "H NVR (300 MHz)
8 9.40 (s, W,‘“‘S’F%“’Kﬂg’,'ﬂ &i‘@ 'Pstﬁdﬂg&?.g‘g‘g“ é"?ﬁs")smﬁm"z‘!t@@wmélﬂ)n}&1. 80 (m
4H), 1. 54- Igofparlervaskinl wit/Raflich séhddon, 429, 431 (MrH)+. Exanple 6 20 N- 1-

piperidinyl)- 5 6-bis 2-chloro hcn 1 2- azinecarboxan de

5, 6- Bi s- ¢ 2- EhINMRABORMHE) & YA @ AT - 78 (& dHDH 38017128 (me1WD(BB-38F, (m1E5 ol ) from
Preparati on j3.1 23 (m, 10H).

MS m/z 358 (M+H)".

] Example §

10 N-cyclohexyl-5,6-bis{4-bromophenyl)-2-pyrazinecarboxamide

5,6-Bis-(4-bromophenyl)-pyrazine-2-carboxylic acid (109 mg, 0.25 mmol) from
Preparation A, step (b), was used as described in Example 7. Semipreparatory HPLC (0.15
% TFAfwater:acetonitrile 955 instead of the buffer phase) gave the title compound (7 mg,
8%) after washing with Na;CO; solution.

15 "HNMR (300 MHz) §9.41 (s, 1H), 7.68 (s, 1H), 7.54 (d, 2H), 7.50 (d, 2H), 7.36 (d, 2H),
7.34 (d, 2H), 4.11-3.96(m, 1H), 2.12-1.20 {m, 10H).
MS m/z 514, 516, 518 (M+H)*.

Example 9

20 N-cyclohexvl-5.6-bis(4-methylphenyl}-2-pyrazinecarboxamide
5,6-Di-p-tolyl-pyrazine-2-carboxylic acid (76 mg, 0.25 mmol) from Preparation A, step

(c), was used as described in Example 7. Semipreparatory HPLC (0.01% TEA in the buffer

phase) gave the subtitle compound (4 mg, 4%).

"H NMR (300 MHz) & 9.36 (s, 1H), 7.77 (d, 1H), 7.39 (d, 4H), 7.18 (d, 2H), 7.13 (d, 2H),
35 4.10-3.96 (m, 1H), 2.40 (s, 3H), 2.37 (s, 3H), 2.09-1.20 {m, 10H).

MS m/z 386 (M+H)".



A, step (f), was used as described in Exanple 2 to give the subtitle
conpound (6 ng, 6%9. 'H NWR (300 M& ,S 9.52 (s, 1H), 8.52 (s, 13)] 8 AUG 2004
7.44-7.17 (d, 8H), 2.94-2.88 (t, 4H), 1.85-1.70 (m 4H), 1.52-1.44 (m
2H). 2s M5 mz 427, 429, 431 (M+H)+. Exanmple 7 N-c clohex |-5 6-di hen |-2-
i necar boxam de 5, 6-di phenyl - pyrazi ne-2-carboxylic acid (70 ng, 0.25 mmol)
from Prepar step (a), 30 was reacted essenti al cribed in
Exanpl e 2 b%{d&%ﬁscycl ohexylam ne (0.25 mmol, 1 8 AUG %W /051851
PCTI GBBO2105742 19 in 1 nl DCM, DVAP (0. 025 mml, in 0.5 nmM DCM, EDC (0.28
mol, inl mM DCM and cooled to 8 C) and DVF (100 .U). Sem preparatory
HPLC (0. 15% TFA/ wateracetonitrile 95:5 instead of the buffer phase) gave
the title cg (7 my, 8% after washing with Na2CO3 solution. 'H NWVR
(300 MHz) B—Ms, IM 7.78 (d, 1H), 7.49-7.28 (m 1011), 4.12-3.97 (m
1H), 2. 13- f.cgdote 151@til4nmo @ﬁ&@me 8 10

N- cycl ohexyl - - ronop hen 'vrazl necar boxam de

5, 6- Bi s- (4- aﬁm@m@quprﬁwmwm@m@w 76403 8-28 ¥owbdgm 0. 25 mmol ) from
Preparation VR AEchinagh tﬁﬂ’@m
Sem pr epar a?%??ﬁf-iﬁﬁc ! Ocd?Lg@?b%é&rEng\?\ig% eracetonitri 95: IISEIF ﬁ’gﬁ“ggd of the
buf f er plassjxtgewes fﬁl’sletit:tddvemtgbnﬂiommdrc(cwmxylmw (28fmeeP. 2%mpbl) mgs Wi t h Na2CO3
sol ution. 3 6 111), 7.54 (d, 2H),
7.50 (d, 2#@“’%‘3@%’ Ul yds it e ‘"‘(‘é"‘{‘g@ﬂf’]‘% upf pobSe KU T 20 12-1.20 (m
10H) . M5 ni Serhifrépariidsy HPLCRO0.0 A IFA in the buffered phase) gave the title compound (12

mg, 11%).

'H NMR (300 MHz) § 9.32 (s, 1H), 7.76 (d, 1H), 7.47 (d, 2H), 7.45 (d, 2H}, 6.90 (d, 2H), !

10 6.86(d, 2H), 4.10-3.96 (m, 1H), 3.86 (s, 3H), 3.84 (s, 3H), 2.09-1.17 (m, 10H).
MS m/z 418 (M+H)",

Example 1
N-cyclohexyl-5.6-bis(4-chloropheny])- 2- inecarboxamide

15 5,6-Bis-(4-chlorophenyl)pyrazine-2-carboxylic acid (86 mg, 0.25 mmol) from Preparation
A, step (e), was used as described in Example 10 to give the title compound (7 mg, 8%)
after washing with Na,COj3 solution.
'H NMR (300 MHz) 8 9.41 (s, 1H), 7.69 (s, 1H), 7.47-7.30 (m, 8H), 4.10-3.97 (m, 1H),
2.10-1.18 (m, 10H).

0 MSm/z 426, 428, 430 (M+H)".

Example 12

N-cyclohexyl-5.6-bis{2-chlorophenyl)-2-pyrazinecarboxamide

5,6-Bis-(2-chlorophenyl)-pyrazine-2-carboxylic acid (86 mg, 0.25 mmol) from preparation
25 A step (f) was used as described in Example 10, to give the title compound (14 mg, 13%).

H NMR (300 MHz) 5 9.51 (s, 1H), 7.74 (s, 1H), 7.41-7.18 (m, 8H), 4.10-3.97 (m, 1H),

2.07-1.14 (m, 10H).

MS m/z 426, 428, 430 (M+H)".



Exanple 9 20 N-cycl ohexyl -5, 6-bi s(4-net hyl | phenyl ) - 2- pyrazi necar boxam de
5,6-Di -p-tolyl-pyrazine-2-carboxylic acid (76 ng, 0.25 mmol) from 18 AUG 2004
Preparation A step (c), was used as described in Exanple 7.

Sem preparatory HPLC (0.01% TEA in the buffer phase) gave the subtitle
conmpound (4 ng, 4% . '"H NWR (300 MHz) 6 9.36 (s, 1H), 7.77 (d, IM 7.39 (d,
41-1), 7.18walyseRisb, 7.13 (d, 2H), 25 4.10-3.96 (m ] Hcrceedbsdzs, 31-1),
2.37 (s, 311), 2.09-1.20 (m 1011). MS mz 386 (MtH). 1 8 AU6 21 4 WO

03/ 051851 1' CTI GBOR/ 05742 20 Exanple Bb N-c clohex 1-5 6-bis 4-nethox hen 1
-2- azinecarboxam de 5, 6-Bi s-(4-nmethoxyphenyl)-pyrazi ne-2-carboxylic acid
(76 nmg, 0.25 nmmol) from Preparation A step (d), was used essentially as
descri bed iﬁ%@ﬁmﬁle 7 but the reaction s mxture was first stirred

overni ght, then nore cycl ohexylam ne (25 ng, 0.25 nmol) was added and the
m Xt ure wasex{-iupas pYTSZiNcgatbaxamiga a| two days prior to workup.

compound (15 4% ﬁﬁ?ﬁp&g’f@*f&w (B Tne S PED RaPEABIR ST ')

7.47 (d, 2Hp) Dmms(ommmq)mcesaoncm aZIH)le(OZISml@lB@l@‘dlDCM-))EDﬂ(QZB-B 9 (m

1H), 3.86 (s ,
Exanpl e 11 N 8133/5?10 ]eﬁ éosl%d g F)Ala% W&‘l’ﬁgﬁ%f %-”Dd VF&%@%’(E@F‘B xam de i's
5, 6-Bi s-(4- \ehlsnﬁaﬂnéﬁ‘sa Jveymight] tharibrkedup axdekdribedia Edarg62.ny, 0. 25 nmol ) from
Preparatio st S descri to give the
title corrpo Vﬁyﬁg% (d,\?%g? R&'E F??ﬁ’“ﬁ\?lf E? %ﬁ@gﬁmﬂ&@ﬁ

gave the title compound (27 mg, 30%) after washing with Na;CO, solution.

TH NMR (300 MHz) § 9.75 (s, 1H), 9.52 (d, 1H), 7.80 (d, 2H), 7.55-7.32 (m, 12H), 7.20 (t,

10 1H).
MS m/z 352 (M+H)".

Example 14
N-phenvl-5.6-bis(4-methvlphenyl)-2- inecarboxamide

15 5,6-Di-p-tolyl-pyrazine-2-carboxylic acid (77 mg, 0.25 mmol) from Preparation A, step
(c), was used as described in Example 13 to give the subtitle compound (28 mg, 29%).
"H NMR (500 MHz) 5 9.78 (s, 1H), 9.49 (s, 1H), 7.81 (d, 2H), 7.47-7.43 (m, 6H), 7.25-
7.17 (m, 5H), 2.45 (s, 3H), 2.41 (s, 3H).
MS m/z 380 (M+H)".

Example 15
N-phenvl-5.6-bis(4-methoxyphenvyl)-2-pyrazinecarboxamide

5,6-Bis-(4-methox yphenyl)-pyrazine-2-carboxylic acid (85 mg, 0.25 mmol) from

Preparation A step (d), was vsed as described in Example 13, to give the title compound
25 (33 mg, 32%). ‘

'H NMR (300 MHz) 59.74 (s, 1H), 9.42 (s, 1H), 7.79 (d, 2H), 7.50 (d, 4H), 7.42 (t, 2H),

7.19 (t, 1H), 6.94 (d, 2H), 6.89 (d, 2H), 3.88 (s, 3H), 3.85 (s, 3H).

MS m/z 412 (M+H)".



"H NVR (300 MHz) S 9.41 (s, 1H), 7.69 (s, 1H), 7.47-7.30 (m 8H), 4.10-3.97

(m 1H), 2.10-1.18 (m 10H). 20 M5 miz 426, 428,430 (MH)+. Exanpl el 4AUG 700k

N- cvcl ohexyl - 5, 6- bi s(2-chl orovhenyl ) - 2pWazi necar boxam de

5, 6- Bi s- (2-chl orophenyl ) - pyrazi ne- 2-carboxylic acid (86 ng, 0.25 nmol) from

preparation 25 A step (f) was used as described in Exanple 10, to give the

t|tIe conpo 13%9. '"H NMR (300 MHz) 8 9.51 ( 74(s
SaTPoEe 3?"%5{5% 4.10-3.97 (m 1H), 2.07-1.14 ?‘F‘r{’b%ﬂz

426 428, 430 (MrH) +. 1 8 AUG 2004 WDO2Q3/ 051851 PCT/ GB02105742 21 Exam le 1

N. 5. 6-tri nhenyl - 2- pyrazi necar boxam de To

5, 6- D phenyl - pyrazi ne-2-carboxylic acid (70 ng, 0.25 mmol) from Preparation

A step (a (0.025 nmol, in 0.5 M DCM, aniline (0.25 mol, in 1 m
DCM ), EDC & mml |n|rr1 DCM cooled to 8 C andDI\/F(lOOI) wer e
added. The pg ' s2-5Y cebaxbmi® C over night, then worked up

d bed in Ex 2 Semi pLe
R At Séé'ﬂﬁﬁm%ﬁpr@%%%ﬁﬁéa% ‘? 2 tels B0 Pt P e from Prparsione (1 ¢

corrpound (24, 5B (5 V8 used 4sQesciBealin 13, DAtz s6ietltd tbapound 48 YR (300 MHz)
b 9.75 (s, 1H), 9.52 (d, 1H), 7.80 (d, 211) 7.55-7.32 (m 12H), 7.20 (1,
10 1H) W5 K92 352 (MtH) *. Exanpl e 14 N phenyl - 5. 6- bi s(4- et hyl | phe

yD- 2- pyr azi W%ﬂﬂiﬂ?ﬁb%ﬁ@ﬁn@sﬂstl@h)’imﬁ,@ﬁlmﬁsﬂﬁ{ beryt.2ce,aci d (77

nmg, 0.25 mm rom Preparation A,

MS m/z 420, 422, 424 (M+H)".

1w Example 17
N-phenyl-5.6-bis(2-chlorophenyl)-2-pyrazinecarboxamide

5,6-Bis-{2-chloro-phenyl)-pyrazine-2-carboxylic acid (87 mg, 0.25 mmol) from

Preparation A, step (f), was treated as described in Example 13, to give the title compound
{27 mg, 25%).

15 'HNMR (500 MBz) § 9.73 (s, 1H), 9.66 (s, 1H), 7.81(d, ZH), 7.46-7.22 (m, i 1H).
MS m/z 420, 422, 424 (M+H)".

20  and 6-(4-chlorophenyl)-5-(2 4-dichlorophenyl)pyrazine-2-carboxylic acid piperidin-1-

ylamide )
The mixture of 5-(4-chlorophenyl)-6-(2,4-dichlorophenyl)pyrazine-2-carboxylic acid and

6-(4-chlorophenyl)-5-(2,4-dichlorophenyl)pyrazine-2-carboxylic acid (78 mg, 0.205 mmol)
from Preparation A step (i) and thfonyl chloride (147 mg, 1.23 mmol) were refluxed in

25 toluene (2m)) for 3 hours. The solvent and reagents were evaporated under reduced
pressure and the intermediates were dissolved in DCM (1 ml). TEA (42 mg, 0.41 mmol)
and 1-aminopiperidine (21 mg, 0.205 mmol) were dissolved in DCM (1ml) and added. The
reaction mixture was stirred at 25 °C overnight and then evaporated under reduced
pressure. Flash chromatography (SiO;, heptane:ethy! acetate 1:1) gave a mixture of the title

3 compounds (45 mg, 47%, ratio of isomers 0.5:1). "H NMR (300 MHz} 8 9.46 (s, 1H), 8.39
(s, 1H), 7.47-7.28 (m, TH), 3.02-2.84 (m, 4H), 1.89-1.73 (m, 4H), 1.57-1.41 (m, 2H) and



(c), was used as described in Exanple 13 to give the subtitle conpou

ng, 29% . 1H NVR (500 MHz) 8 9.78 (s, 1H), 9.49 (s, 1H), 7.81 (d, dHA

. 7.47-7.43 (m 6H), 7.25- 7.17 (m 5H), 2.45 (s, 3H), 2.41 (s, 3H. M5
380 (M+H) +. 20 Exanpl e 15 N-phenyl -5.6-bi

s(4- et hoxyphenyl ) - 2- pyrazi necar boxam de

5, 6- Bi s- (4- rid bywsysphenyl ) - pyrazi ne- 2- carboxylic aci d ( 8ieyfiEko 357%5 r nnol )

from Preparation A step (d), was used as described in f , to give

the title compound 25 (33 nmg, 32% . 2H NVR (300 MHz) S 9.74 (s, 1H), 9.42

(s, 1H, 7.79 (d, 2H), 7.50 (d, 4H), 7.42 (t, 2H), 7.19 (t lH) 6.94 (d,

2H), 6.89 (d, 2 88 3 z f. 1 8 AUG

2004 WO 03/%?1@;)@2@51#&1*}’%&&%%7@ @egrﬂlﬁﬂeﬁ“l(mf\ﬂﬁhle%li' G 44D 150,

6- bi s(4-chl psppheRy! ) - 2- pyrazi necar boxam de

5, 6- Bi s- (4-chl orophenyl ) - pyr azi ne- 2-carboxylic acid (87 ng, 0.25 nmol) from

Preparation A. step (e), was used as described in Exanple 13, to give the

subtitle consmmmis((ﬁ ng, s 6%. '"H NWR (300 MHz) 8 9.66 (s, 1H), 9.52 (s,

1H, 7.79 ( 5 1H) . I\/S m z 420 422, 424

( MrH) +. io v1)-2- inecarboxamide

N- phenyl - 5. Fhehitls @anmnhd)wsmmaﬂlfﬁonﬂhmxm prqsaeualaouﬁmpﬁas (35 mg) by
preparative chromatography (9 mg, 26%). "H NMR (300 MHz) 8 9.46 (s, 1H), 8.38 (s,
1H), 7.46-7.24 (m, 7H), 2.89 (t, 4H), 1.78 (p, 4H), 1.52-1.40 (i, 2H).

10 Example 18 (b)

azinecarboxamide

The title compound was isolated from the mixture prepared in Example 18 (35 mg) by
preparative chromatography (11 mg, 31%). "H NMR (300 MHz) § 9.42 (s, 1H), 8.50 (s,
1H), 7.39-7.30 (m, 7H), 2.93 (1, 4H), 1.80 (p, 4H), 1.54-1.43 (m, 2H).

Pharmacological Activity
Compounds of the present invention are active against the receptor product of the CB1

gene. The affinity of the compounds of the invention for central cannabinoid receptors is
demonstrable in methods described in Devane et al , Molecular Pharmacology, 1988,

20 34,605 or those described in WOO01/70700 or EP 656354, Alternatively the assay may be
performed as follows.

} 10ug of membranes prepared from cells stably transfected with the CB1 gene were
suspended in 200u1 of 100mM NaCl, SmM MgCl,, 1ImM EDTA, 50mM HEPES (pH 7.4),
1ImM DTT, 0.1% BSA and 100uM GDP. To this was added an EC80 concentration of

25 agonist (CP55940), the required concentration of test compound and 0.1xCi [**S]-GTPYS.
The reaction was allowed to proceed at 30°C for 45 min. Samples were then transferred on
to GF/B filters using a cell harvester and washed with wash buffer (S0mM Tris (pH 7.4),
5mM MgCl,, 50mM NaCl). Filters were then covered with scintilant and counted for the
amount of [*S}-GTPYS retained by the filter.

a0 Activity is measured in the absence of all ligands (minimum activity) or in the presence of
an ECB0 concentration of CP55940 (maximum activity). These activities are set as 0%

and 100% activity respectively. At various concentrations of novel ligand, activity is



5, 6- Bi s- (2-chl or o- phenyl ) - pyrazi ne-2-carboxylic acid (87 ng, 0.25 A
from Preparation A step (f), was treated as described in Exanple 18 A4Go2004
give the title conmpound (27 nmg, 25%. is "H NVMR (500 MHz) 8 9.73 (s, 1H),
9.66 (s, 1H), 7.81(d, 2H), 7.46-7.22 (m 11H). MS mlz 420, 422, 424 (M+H);
Exanmpl e 18 5-(4- Chlorophenvl)-6-(2.4-dichlorophen 1) pyr azi ne- 2-car boxylic

écid pi peri d{Goslosiesgm de 20 and 6-( JGBU2/
-chIorophenyI? 5- (2 4-(iichl orophenyl) pvrazi ne- 2- carboxy'ﬁc(ggﬁ
pi peridin-1- |amde The m xture of 24

5- (4-chl or ophenyl ) -6- (2, 4-di chl or ophenyl ) pyrazi ne- 2-carboxylic acid and
6- (4-chl orophenyl ) -5-(2, 4-di chl or ophenyl ) pyrazi ne-2-car boxylic acid (78 nyg,
0. 205 nmol ) calquiatashapp peseentags o themairapn (qiyinaRd plokie Al daprrohiiedasing 47 ny, 1. 23

mol ) were rh@E&dAK&QJAa((%SA)mt(u&mem)?m ihe fI030 valB Qtrrined BEE Ol vent and
reagents were evaporated under reduced pressure and the internediates were

di ssol ved i ePPERDIVRIOR reguired tygixe halfmaymal dnhibitiqn b CITPySchierling uafsrdispi per i di ne (21
ng, 0.205 nmyphkiov&kg di ssolved in DCM (I m) and added. The reaction

m xture was stirred at 25 C overnight and then evaporated under reduced
pressures Flash chromat ography (Si O2, heptane:ethyl acetate 1:1) gave a

m xture of hgadnesé’f%@ﬁmm%oﬁ%mcaﬁwmi ﬁké?pib gtsospmers 0.5:1). 'H
NVR (300 MHz) 8 9.46 (s 8.39 (s, (m 7H), 3.02-2.84
(m 4H), 1.Béromoks mqfﬁmdfmswundszbi"f( f#!PPna?Rip arg AUG 2004 WD 031051851
PCT/ GB02/ 05742 23 9 42 (s, 1H), 8.51 (s, IH, 7.47-7.28 (m 7H), 3.02-2.84
(m 4H), 1.89-1.73 (m 4H), 1.57- 1.41 (m 2H). i Exanple 18 (a) s
N-(1-Vioeridinyl)- 5-(4-chlorophenyl)-6-(2.4-dichlorop

enyl ) - 2- nyrazi necar boxar ni de



The title conmpound was isolated fromthe m xture prepared in Exanple 18 (35
nmg) by preparative chromatography (9 ng, 26%. 'H NVR (300 MHz) 8 9.3AUGE &Nt
1H), 8.38 (s, 1H), 7.46-7.24 (m 7H), 2.89 (t, 4H), 1.78 (p, 4H),
1.52-1.40 (m 2H). 10 Exanple 18 (b) N (1l-yiyeridinyll-

6- (4- chl or ophenyl ) -5- (2, 4di chl or ophenypyr azi necar boxam de The title
conpound was isolated fromthe m xture prepared in Exanple 18 (35 ng) by
preparative chromatography (11 ng, 319%.'H NWR (300 MHz) 8 9.42 (s, 1H),
8.50 (s, 1H), 7.39-7.30 (m 7H), 2.93 (t, 4H), 1.80 (p, 4H), 1.54-1.43 (m
2H). is Pharmacol ogical Activity Conmpounds of the present invention are
active against the receptor product of the CB 1 gene. The affinity of the
conpounds of the invention for cent E8Mscannabi noi d receptors is

denonst r abl e, édmpaBidipsmdRegri bed in Devane et al , Ml ecul ar Pharnacol ogy,
1988, 20 34,605 or those described in WOO 1/ 70700 or EP 656354.
Alternatively the assay may be perforned as follows. 10ug of nenbranes
prepared fromcells stably trangfected wigh the CB 1 gene were suspended

in 2001Li of 100nmM NaCl, 5nM N EDTA, 50mM HEPES (pH 7.4), 1nM
DTI', 0.1% BSA and 100uM GDP. To hi s|was added an EC80 concentration of 25
agoni st (CP55940), the required3 rati on ol 2est conpound and 0. 1uC

[ 33S] - GTPyS. The reaction was Ral | oMed Ko proded at 30C for 45 min.

Sampl es were then transferred on to GF!'B filters using a cell harvester
and washed wth wash buffer (50mM Tyis (pH 7.4), 5mM Myd 2, 50nM Nadl ).
Filters were then covered with scintilant and counted for the anmount of

[ 35F] - GTPyé'H{jet ai ned b?/“the ilter. 30 Activity is neasured in the absence
of all |i g&tENATRACRYLCATN ageepiable $3): Pspdnyes, SP‘P{émpﬂnés@ﬁelbanpnnsaWee@w

concentr at whighof CP55940 (rmaxi mum activity). These activities are set as 0%
and 100% activity respectively. At various concentrations of novel |igand,
activity i & lnBRMNuepaitidatly represent :

a C,_galkyl group;

an (amino)Ci4alkyl- group in which the amino is optionally substituted by one or more
C,.zalkyl groups;

an optionally substituted non-aromatic Cj.yscarbocyclic group;

a (Ca.pcycloalkyl)C).alkyl- group;

a group —(CHz)d{phenyl );in whichris 0,1, 2, 3 or 4, s is 1 when ris 0 otherwise s is 1 or 2
and the phenyl groups are optionally independently substituted by one, two or three groups
represented by Z;

naphthyl;

anthracenyl;

a saturated 5 to 8 membered heterocyclic group containing one nitrogen and optionally
one of the following : oxygen, sulphur or an additional nitrogen wherein the heterocyclic
group is optionally substituted by one or more C,.salkyl groups, hydroxy or benzyl ;
1-adamantylmethyl;

a group - (CHz), Het in which tis 0,1, 2, 3 or 4, and the alkylene chain is optionally
substituted by one or more C,.3alkyl groups and Het represents an aromatic heterocycle
optionally substituted by one, two or three groups selected from a C,.salkyl group, a
C,.salkoxy group or halo;

or R’ represents H and R?is as defined above;



WD 03/ 051851 PCT/ GB02/ 05742 24 cal cul ated as a percentage of the maxi mum
activity and plotted. The data are fitted using the equation 18 AUG 2004
y=A+((B-A)/1+((Cx)1)D)) and the I C50 val ue determ ned as the
concentration required to give half maxinmal inhibition of GIPyS binding
under the conditions used. The conpounds of the present invention are
active at the CBl receptor (1C50 <1 mcronolar). Mst preferred conpounds
have | C50 <200 nanonolar. 1 8 AUG 2004 25 Clains 1. A conpound of formula
(I') I and pharnaceutically acceptablé salts, prodrugs, solvates and
crystalline forns thereof, in which R and R2 independently represent
aC, - 6al kyl group; an (arnino)Ci4aIkyI group in which the amno is

opt i onal | y os RbatdiR* usgetietoyithaheni D6 geAREM to chmhké&b aﬁcﬂddri‘@presém aoptionally
substituted non- ronatH%v§% 15carbocycllc gr oup

(C3_12cycl SYRSH CIEOENGIC BrauRy FptAiIng @@ylﬁfegﬁﬂémwy@ﬁllmom chris

0,1, 2, 3 afthélfonsmh &xy@élﬁ&lﬁhuf&aﬂamdb%amtﬁ%m? M%re]'n &L hgersﬁgﬂ the phenyl
groups are optional é n ependently substituted by one or three groups

r epr esent e §FOuY s 2ptiqy, hspituted byontpraress (h-ralkyh groapsunysitossl ofbenzyl 8 merrber ed
het erocyclic group containing one nitrogen and optionally

XisCOorSO;; -
Y is absent or represents NH optionally substitututed by a C, jalky! group;

R? and R* independently represent phenyl, thienyl or pyridyl each of which is optionally
substituted by one , two or three groups represented by Z;

Z represents a C,.3aikyl group, a Cy_jaikoxy group, hydroxy, halo, trifluoromethyl,
triflucromethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, amino, mono or di
C).salkylamino, mono or di Cy.;alkylamido, C, salkylsulphonyl, C;.;alkoxycarbony],

carboxy, cyano, carbamoyl, mono or di C,.aalkyl carbamoyl, sulphamoy! and acetyl; and

R®is H, a C, salkyl group, a C,.aalkoxymethyl group, trifluoromethyl, a hydroxyC, salkyl
group, C,.;alkoxycarbonyl, carboxy, cyano, carbamoyl, mono or di C;.alkylcarbamoyl,
acetyl, or hydrazinocarbonyl of formula -CONHNR®R® wherein R® and R® are as
previously defined for R! and R? respectively and;

with the proviso that when R' and R? together with the nitrogen atom to which they are
attached represent 4-methylpiperazin-1-yl or R} represents H and R? represents methyl or
1-benzylpiperidin-4-yl; X is CO; Y is absent and R’ is H; then R? and R* donot both
represent 4-methoxyphenyl.

2. A compound according to claim 1 in which R' represents H, R* represents cyclohexyl,
X isCOand Y is absent.



one of the follow ng : oxygen, sul phur or an additional nitrogen wherein
the heterocyclic group is optionally substituted by one or nore Cl]ébAm@dmﬁ
groups, hydroxy or benzyl ; 1-adamantylnmethyl; a group - (CH2)1 Het in
which t is 0,1, 2, 3 or 4, and the alkylene chain is optionally

substituted by one or nore Cl.3al kyl groups and Het represents an aromatic
het erocycle optionally substituted by one, two or three groups sel ected
froma Cl.5al kyl group, a C,.5al koxy group or halo; or Rl represents H and
R2 is as defined above: 1 8 AUG 200426 or R and R2 together with the
nitrogen atomto which they are attached represent a saturated Sto 8
nmenber ed heterocyclic group containing one nitrogen and optionally one of
the fol | owBngcommuyecordiagitohiith 107 wiach Rideli R? eipatheriith IRORREeYIGHE N t he
heterocycliﬁ, roup is optionally substituted by one or nore Cl. 3al kyl
groups, hyd 5&@“’6 BE‘??E%HP"’?“SXP%‘C%E?P@@]; Y is absent or represents NH
optionally substitututed by a Cl.3al kyl group; R3 and R4 independently
represent phenyl, thienyl or pyridyl each of which is optionally

subst i t ut ed- hyompennd aceqgaingjo cidip d én Whiglu Bsrepregsnts Seamtl 8 relpresedits ghengpr esent s a
Cl. 3ai kyi group, a C 1_3ai koxy group, hydroxy, halo, trifluoronethyl,
trifluoronmethylthio, trifluoronmethoxy, trifluoronethylsul phonyl, nitro,

am no, none. &compoundGic@ding 1d cdaih i @s represtoted by fbm@d 1a3al kyl am do,

Cl. 3al kyl sul phonyl , C1. 3al koxycarbonyl, carboxy, cyano, carbanoyl, nono or
di Cl.3al kyl carbanoyl, sulphamoyl and acetyl; and R5 is H a G . 3alkyl
group, a Cl. 3al koxynet IR ) pR™trifluoronethyl, a hydroxyd . 3al kyl

group, C1.3al koxycar bonyl box
Cl_3al kyl car banoyl, acet}
wherein R and Rb are as
and; with the proviso that
to which they are

, cyano, carbanoyl, nono or di
é azi nocar bonyl of formula _CONHNR Rb
sly| defined for R "nd R2 respectively
N 6ﬁhﬁ@gether with the nitrogen atom

and pharmaceutically acceptable salts, solvates and crystalline forms thereof, in which

R? represents cyclohexyl, 1-piperidiny] or phenyl ;
R® represents H, chioro, bromo, methyl or methoxy; and
when R represents H, R® represents H or chloro; and

when R’ represents chloro, R? represents H or chloro.

6. A compound according to any or;c of claims 1 to 4 in which R® js H.
7. A compound according to any one of claims 1 to 4 in which X is CO.
8. A compound according to any one of claims 1 to 4 in which X is SO,.

9. A compound according to any one of claims 1 to 4 in which Y is absent.

10. A compound selected from:
N-(1-piperidinyl)- 5,6-diphenyl-2-pyrazinecarboxamide;
N-(1-pipenidinyl)- 5,6-bis(4-bromophenyl)-2-pyrazinecarboxamide;



attached represent 4-nethyl piperazin-1-yl or R represents H and R2
represents methyl or 1-benzylpiperidin-4-yl; Xis CO Y is absent hBdAURZ00L
is H then R3 and R4 do-not both represent 4-nethoxyphenyl. 2. A conpound
according to claim1 in which R represents H R2 represents cycl ohexyl, X
Is COand Y is absent. 1 8 AUG 2006 27 3. A conpound according to claim1l
in which R and R2 together with the nitrogen atomto which they are
attached represent 1-piperidinyl. 4. A conpound according to claiml in
which R represents H and R2 represef®s phenyl. 5. A conpound according to
claiml as represented by fornula |a CONHR2 | a and pharnmaceutically

acceptabl e salts,, saql e agg rystglline forns.thereof, in which R2

repr esent SNIEVE‘IPET@@@F?’[E' ls%li"B H’]@ﬁeﬁ*aﬁwaﬁlﬁgﬁ&m,’m% represents H, chloro,

bromo, met Ry1-piperdiBi)h 88bis(eunethoxmtenylR2-pyepinasdoifnidd; RB represents H or

chloro; and when R7 rept ts chloro, R8 represents Hor chloro. 6. A

conmpound a@éb‘P’@F’?F@“yz)bs'g%if?‘g mopheny %#’H%"“H“%CHE%WEMi chRsisH 7. A

conpound agqepRdeREnyIP 5 8bys(Detorathergd)al-prradindcarbskamiieyhi ch X is CO. 8. A

conpound a corlg%n iﬁg"j ny 19ne ofccclai msdl_ to 4 in which Xis SO2. 9. A

conpound atcdf °ﬁg' 5 %y% RTEPCRRIHEIGT (6 4 in which Y is absent. 10. A

conmpound s #lgeibledylfs,ebis4 Mrduioplrnple2ipgitariyéchrboxamide;

5,6-diphen§1-%}{3 r.azjl necar ho mg bl peri.di nyl) -

5, 6- bi s( 4- BFY *8%&?%4—@5( ‘-“b"yr’iei’g‘?“ﬁ 2pvpsipecniidiiige; o' 2V 5004 28
N-cyclohexy)-5,6-bis(4-methoxyphenyl)-2-pyrazinecarboxamide;
N-cyclohexyl-5,6-bis{4-chlorophenyl)- 2-pyrazinecarboxamide;
N-cyclohexyl-5,6-bis(2-chlorophenyl)-2-pyrazinecarboxamide;
N,5,6-triphenyl-2-pyrazinecarboxamide;

N-phenyl-5,6-bis(4-methylphenyl)-2-pyrazinecarbox amide;
N-phenyl-5,6-bis(4-methoxyphenyl)-2-pyrazinecarboxamide;
N-phenyi-5,6-bis(4-chlorophenyi)-2-pyrazinecarboxamide;
N-phenyl-5,6-bis(2-chlorophenyl)-2-pyrazinecarboxamide;

N-(1-piperidinyl)- 5-(4-chlorophenyl)-6-(2,4-dichlorophenyl)-2-pyrazinecarboxamide; and
N-(1-piperidinyl)- 6-(4-chlorophenyl)-5-(2,4-dichlorophenyl)-2-pyrazinecarboxamide;
and where applicable, optical isomers, tautomers, sterecisomers and racemates thereof as

well as pharmaceutically acceptable salts, solvates and crystalline forms thereof.
11. A compound of formula I as claimed in any previous claim for use as a medicament.

12. A pharmaceutical formulation comprising a compound of formula I, as defined in any

one of claims 1 to 10 and a pharmaceutically acceptable adjuvant, diluent or carrier.

13. Use of a compound of formulal



i s(4-nmet hyl phenyl )- 2-pyrazi necar boxam de;
i s(4-met hoxyphenyl)- 2-pyrazi necar boxam de; 1§ AUG 2004
i s(4-chl orophenyl)- 2-pyrazi necar boxam de;
N (1- pi peridinyl)- i s(2-chl orophenyl)- 2-pyrazi necar boxam de;
N- cycl ohexyl - 5, 6-di nyl - 2- pyr azi necar boxam de;

N- cycl ohexyl -5, 6- bi s(4- bronophenyl ) - 2- pyrazi necar boxam de;

N-cycl ohexyl - 5, 6- bi s(4- meshy! phenyl ) - 2- pyrazi necar boxam de;

N- cycl ohexyl - 5, 6- bi s(4- met hoxyphenyl #22- pyr azi necar boxani de;

N-cycl ohexyl -5, 6- bi s(4-chl orophenyl ) - 2-pyrazi necar boxam de;

N- cycl ohexyl -5, 6- bi s(2-chl or ophenyl ) - 2- pyg azi necar boxam de;

N, 5, 6-tri phenyl - 2- pyrazi necarb m,qle

N- phenyl - 5, 6- bi s(4- et hyl phcnyl ):E a2| necar boxani de;

N-(1-piperidinyl)- 5,6-
N-(1-piperidinyl)- 5,6-
N-(1-piperidinyl)- 5, 6-
5, 6-
phe

bi
bi
bi
bi

N-phenyl -5, 6- bi s(4- met hoxyphenyl) pyrazi necar poxam de;

N- phenyi - 5, 6- bi s(4-chl or ophenyi xi-nscangopam de;

N- phenyl - 5, 6- bi s(2-chl orophenyl’) - 2- pyra2| necar oxam de; N (1-piperidinyl)-
5- (4-chl or ophenyl ) -6- (2, 4-di chl orophenyl) 2- pyr azi necar boxam de; and

N (1- pi per

6- (4- chl orlf)‘ﬁfn%‘)“‘g"cw %CWEHP?W(HSWP?]VQ‘WF&W‘H@E%WMW and where

appl i cabl ewhizgpt i cal isoners, tautoners, stereoisoners and racenates thereof
as well as pharnaceutically acceptable salts, solvates and crystalline
forns ther Rbfandnz.lmddbcﬁdeﬁmouqﬁhsaft formula | as clained in any previous claim
for use as canent . A pharnaceutical formulation conprising a
conpound OF%FM?B“& as defl ned in any one of clains 1 to 10 and a

phar maceut ix§ aklinb) AGERPL iBeidh R Umindih bptRAIyQlbsE @il b bne of rorelS€ Of @
conmpound of Wrrul a Iﬁlggb,%UG 2004 29nl and 5 arsrracceufl?:cal 'y acceptabl e

salts, pro g‘?@ﬂsvat es and crystalline fornms thereof, in
an opuona]ly substituted non-aromatic Cs.jscarbocyclic group;

a (Ca.1zcycloalkyl)C;.salkyl- group;

a group <{CH;),(phenyl );in whichris 0,1,2,3 or 4, sis 1 whenris 0 otherwise sis 1 or 2
and the phenyl groups are optionally independently substituted by one, two or three groups
represented by Z,

naphthyl;

anthracenyl;

a saturated 5 to 8 membered heterocyclic group containing one nitrogen and optionally
one of the following : oxygen, sulphur or an additional nitrogen wherein the heterocyclic
group is optionally substituted by one or more C,.salkyl groups, hydroxy or benzyl ;
1-adamantylmethyl;

a group — (CHy), Het in which tis 0,1, 2, 3 or 4, and the alkylene chain is optionally
substituted by one or more Cjsalkyl groups and Het represents an aromatic heterocycle
optionally substituted by one, two or three groups selected from a C;_salkyl group, a
C,.salkoxy group or halo;

or R represents H and R? is as defined above;

or R' and R? together with the nitrogen atom to which they are attached represent a

saturated 5 to 8 membered heterocyclic group containing one nitrogen and optionally one



which R and R2 independently represent : a Cl.aal kyl group; an

(am no) Cl1. 4al kyl - group in which the amno is optionally substitute&abyﬂﬁmg
or nore C-3alkyl groups; an optionally substituted non-aronatic
C3-iscarbocyclic group; a (C3.i2cycloalkyl)C,.3alkyl- group; a group
-(CH2)r (phenyl )Sin whichr is 0,1, 2, 3 or 4 sis 1whenr is O
otherwise s is 1 or 2 and the phenyl groups are optionally independently
substituted by one, two or three groups represented by Z; naphthyl;
anthracenyl; a saturated 5 to 8 nent#red heterocyclic group containing one
nitrogen and optionally one of the follow ng : oxygen, sul phur or an
additional nitrogen wherein the heterocyclic group is optionally

substi t ut eds By soBGing" oﬁﬁéﬁsn@hu%}lakX&mﬂfngqﬂ&gcﬁ]y\q{e%'yth%et%&@gl}@l

1- adamantyl nethyl; a group - , 2, 3 or 4, and
t he al kyl egwupis@pionaky aypmuw!ehwoye orsnmgﬁmalkyésrow fydexpor twoayd; Cl - 3al kyl
groups and Het represents an aromatic heterocycle optionally substituted
by one, two or three groups selected froma Cl-5al kyl group, a Cl.sal koxy
group or haliecoar s ; represents Hand Rs is as defined above; or R and R2
together with the nitrogen atomto which they are attached represent a
saturated 5 to 8 nenbered heterocyclic group containing one nitrogen and

optlonalIymaebsém%n%ﬁeaeam&;{aoml#dwmﬁmicheywcg,anc yig¥sugen, sul phur or an

additional nitrogen; wherein the heterocyclic group is optionally
substituted by one or nore Cl-3al kyl groups, hydroxy or benzyl ;

R® andR* independently represent phenyl, thienyl or pyridyl each of which is optionally
substituted by one , two or three groups represented by Z; )

Z represents a Cj.3alky] group, a C;.;alkoxy group, hydroxy, halo, trifluoromethyl,
trifluoromethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, amino, mono or di
Cj.aalkylamino, mono or di C).salkylamido, C; jalkylsulphonyl, C;;alkoxycarbonyl,
carboxy, cyano, carbamoyl, mono or di Cy.3alkyl carbamoyl, sulphamoyl and acetyl; and

R’ is H, a C,3alkyl group, a C;.;alkoxymethyl group, trifluoromethyl, a hydroxyC;.aalkyl
group, C;.;alkoxycarbonyl, carboxy, cyano, carbamoyl, mono or di C,.aalkylcarbamoyl,
acetyl, or hydrazinocarbony) of formula -CONHNR*R® wherein R* and R® are as
previously defined for R' and R? respectively;

in the preparation of a medicament for the treatment or prophylaxis of obesity, psychiatric
disorders such as psychotic disorders, schizophrenia and bipolar disorders, anxiety, anxio-
depressive disorders, depression, cognitive disorders, memory disorders, obsessive-
compulsive disorders, anorexia, bulimia, attention disorders, epilepsy, and related
conditions, and neurclogical disorders such as dementia, neurological disorders,
Parkinson's Disease, Huntington's Chorea and Alzheimer’s Disease, immune,
cardiovascular, reproductive and endocrine disorders, septic shock, diseases related to the
respiratory and gastrointestina) systems, and extended abuse, addiction and/or relapse

indications.



* 1s COor S02; Y is absent or represents NH optionally substitututg%lﬁy a
Cl. 3al kyl group; R3 and R4 i ndependently represent phenyl, thienyl 6 2004
pyridyl each of which is optionally substituted by one, two or three
groups represented by Z; Z represents a Cl-3al kyl group, a Cl. 3al koxy
group, hydroxy, halo, trifluoronethyl3l trifluoronethylthio,

trifluoronmethoxy, trifluaronethylsul phonyl . nitr am no, no or di

C1 30l Ry P O BHBAES dsFhi 57 ong ot it 1oi0 Tesnses e R R FFRD.

Cl1_3al koxycar bonyl, carboxy, cyano, carbanoyl, nmono or di Cl. 3al kyl

car banoyl , sul pha | and acetyl; and is.H a Cl-3alkyl group, a

Cl. 3al kox§mld¥ 15%?"3‘{*‘}‘?“qu66?’8%??1&5@"1&‘1{13/:8?’8?(%I . 3al kyl  group,

Cl . 3al koxycar bonyl, carboxy, cyano, carbanoyl, nono or di

Cl . 3al ky| enreactimgpicompayageffprmulsl hydr azi nocar bonyl of fornmul a ~ CONHNR* Rb

wherein R and Re are as previously defined for Rl and R2 respectively; in
the preparation of a nedicanment for the treatnent or prophyl axis of

obesity, psychiatric disorders suéh a Pps ®hoti ¢ disorders, schizophrenia
and bi pol ar di sorders, anxiety, aﬁ%jg%% essive di sorders, depression
de

cognitive disorders, nenory disordgr opsessi ve- conpul sive disorders,
anorexia, bulima, attention diso ~epi | epsy, and related conditions,
and neur ol ogi cal disorders such a nt &0, eur ol ogi cal disorders,

Par ki nson' s Di sease, Huntington's Chorea and Al zheiner's D sease, immune,
cardi ovascul ar, reproductive and endocrj ne disorders, septic shock,

di seases related to the respiratory and gastrointestinal systens, and

ext ended ahwbieh Rid&! atd Reramgravivuslp befipsdwith acimimt of GswlaII 8 AUG 2004 31 14,
A conpound as defined in any one of clains 1 to 10 for use in the treatnent
of obesity. 15. A process for the preparation of a conmpound of formula 1
conprising a) reacting a conp®RUYNHfornulEI11 R4\ R 5

in an inert solvent in the presence of a coupling agent and optionally in the presence of a
catalyst at a temperature in the range of -25°C to 150°C to give a2 compound of formula I
in which X is CO; or

b) reacting a compound of formula IV

4 5
R N\ R
s fl
R N SOA
v

in which R®, R*® and R’ are as previously defined and A represents halo with an amine of

formula V

R'R? YNH, v
in an inert solvent and optionally in the presence of a catalyst at a temperature in the range

of -25°C 10 150°C to give a compound of formula I in which X is SO;.



31 T;'l RNCO®2H 11 in which R3, R4 and R5 are as previously defi(@eﬂj
with an amne of formula 11 R R2 YNH2 Ill in an inert solvent int 6 2004
presence of a coupling agent and optionally in the presence of a catalyst
at a tenperature in the range of -25C to 150C to give a conpound of fornula
I in which Xis CO or b) reacting a conpound of forrmula IV 1V in which
R3 , R4 and RS are as previously defidhed and A represents halo with an
amne of forrmula VRRZYNH2 V in an inert solvent and optionally in the
presence of a catalyst at a tenperature in the range of -25Cto 150C to
gi ve a conmpound of fornmula I in which Xis SOx. 1 B AUG 2004 32 16. A
conpound ab. Acompouad dfifoddula B which R3, R4 and R5 are as previously defined
with the exception of 5, 6-diphenyl-2- pyrazinecarboxylic acid and

5, 6- bi s(4- net hoxyphenyl ) - 2- pyr azi necar boxylic acid. '

4 5
R N\ R

3 l -
R™ N "coH

in which R>, R® and R’ are as previously defined with the exception of 5,6-diphenyl-2-
pyrazinecarboxylic acid and 5,6-bis(4-methoxyphenyl)-2-pyrazinecarboxylic acid. -



