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DVPK pro or pharnmacodynam c properties. Pyrazi necarboxam des
are re Wél b ess antithronbotic properties (WD 92/ 02513). The
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cl ai s of r.esent vention Di ph | - 2- pyrazi nec c acid is
di scl ésed hFI’f?r t4‘3‘§“§8‘1 ré]at??)t"[fé’f%’i Rﬁr?zb'f?pﬁfeb erF: qupes %rﬁg %Qgrf?l on

rel ates tp?o&%'gp%i‘?ﬁj‘:gp &@%ﬁhs otheRuse fol the @Rt H dBedityd | » 1 2 RN
X-Y-NR R | WO 0370 185% PCT/ /05742 2 and pharnmaceutically acceptabl e

salts, pmpeyhhisges argbhepaelegicaldisardersttamethods fentheir theeapeutic userandwihi ch

pharmaceutical compositions containing them.

10  Background of the invention

It is known that certain CB; modulators (known as antagonists or inverse agonists) are
useful in the treatment of obesity, psychiatric and neurological 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)

II E

X—Y—NRR

25



R and R2 independently represent : a Cl.6al kyl group; 5 an

(am no) Cl1. 4al kyl - group in which the amno is optionally substituted by one
or nore WD-03abisyl groups; an optionally substituted non- 2COrGRRO5742
C3_1scarbocyclic group; a (C3_12cycloal kyl)Cl1 _3al kyl - group; a group
-(CH2), (phenyl )Sin whichr is 0,1, 2,23 or 4, s is 1 whenr is O otherw se
sis 1 or 2 10 and the phenyl groups are optionally independently
substituted by one, two or three groups represented by Z; naphthyl;

ant hr acenpd ; phagmargtticadly adceptable @ltsrprodmes] shlvates and alystallige foqmsabereef, m ng one
ni t rogen an optionally 15 one of the follow ng : oxygen, sul phur or an
addi ti onal™ trogen wherein the heterocyclic group is optionally

substitut ed bﬁﬁone or nore Cl-3al kyl groups, hydroxy or benzyl ;

1- adamantR/|argRyyrdependgndyiprepreSEMA Het in which t is 0,1, 2, 3 or 4, and the
al kyl ene chaipn js optionally substituted by one or nore Cl-3al kyl groups
and Het Pégﬂ@@%L@?ugn aromatic heterocycle 20 optionally substituted by

one, Wwo,q r(?%q?.aggl_4gk91rﬂe)%o§§ine&m%ﬁ tﬁeraeﬁhais%u%amck?viubgﬁ@kbg,b ne ot aid KOXy

group or ha resents Hand R2 1s as define bove; or R and R2
t oget her Gyshlkyl greupsi t rogen atomto which they are attached represent a
saturated 5 to 8 nenbered heterocyclic group containing one nitrogen and
opt i onal 1a) oaﬁenaﬂwuwltqt%n%ammnﬁ&s-:nscgggwgtq%l,c go¥Bhur or an additi onal

ni t rogen,; erei,n heterocyclic group is optionally substituted by one
or nore éﬁ-3&?%??”%93&55@¥L¢H¥8&y or benzyl ; Xis COor S@; 30 Y is

gglsggagg% %%%’%IZ};%&? ZIQH%ivﬂﬁéﬂ F SRS bF wisuk @dvin rds Botdabisy b i9r up; VO

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 Cj.zalkyl 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 C,_salkyl groups and Het represents an aromatic heterocycle

20 optionally substituted by one, two or three groups selected from a C,.salkyl group, a
Ci.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

25 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 ;
X is CO or SOy;

30 Y is absent or represents NH opti'onally substitututed by a C,.3alkyl group;



R3 and R4 independently represent phenyl, thienyl or pyridyl each of which
is optionally substituted by one , two or three groups represented by Z;, 5
Z represewbD93@5831 3al kyl group, a Cl_3al koxy group, hydr orgT/dBko5742
trifluoronmethyl, trifluoromethylthio, trifl uoronethoxy,
trifluoronethyl sul phonyl, nitro, amno3 nono or di Cl_3al kyl ami no, nono or
di Cl. 3al kyl am do, C1 3a|ky|su|phony| Cl_3al koxycar bonyl, carboxy, cyano,
carbanoyl, nmono or di Cl_3al kyl carbanoyl sul phanmoyl and acetyl; and 10 R5
is H a Cl_3alkyl group, a C1_3a|koxynethy| group, trifluoromethyl, a

hydr oxyCl_3al kyl group, Cl_3al koxycarbonyl, carboxy, cyano, carbanoyl,

mono ot dk® fek Ra |héﬂl&yﬂfrfi‘ll o is BpridrNIPU &
-CC]\IHNRa% erein b?a Wkg?gﬁgﬁﬁpﬁr 1eviryousl ﬁg)g% ls f)l r% g;
respect i @bgfituted byvoiid), tivideor phirey igfouph hﬁi‘es\aﬁtedlbij?z and R2 t oget her with the
nitrogen atomto which they are attached represent 4-nethyl pi perazin-1-yl
or represents H and R2 represents nethyl or 1-benzylpiperidin-4-yl; X
is CO s absent i s R3 an ot .hot h r resent

4- net ﬁox BIyENLS an Fﬂ]ﬁlr%?“p\rﬁlq}égﬁ%‘y ﬁful)’%?' Oh%ﬁ tgﬂﬂ Iﬁg’ef ‘conpounds  of
formul a lyifeWoieiny it Hﬂu%dtﬁetﬁ@xy, Wré&&ﬂ?]sﬁlBﬁénﬁ Utiho Vathit6 SmofY ol used
where appropriate vm th any of the’'definitions, clains or enbodi ments

defi ned I®nielikplaaiing, oo dndi € gtﬂ]i)tlamdol 6, mliqugxﬂpimpybtlgﬂhmqmmdtsnyif formul a
I, R represents H R2 represents c clohexyl, Xis 25 CO and Y is absent.
In a secGABOYY BN CADEMEsL MANOSK di mhtﬂcarbmmylaﬁldph&ntsége@ astylnttdh t he

nitrogen atomto which they are attached represent 1-piperidinyl. 30 In a

third group of conpounds of formula I, represents H and R2 represents
phenyl,. Oi0#, Q@:Jr%}myl%dﬁ@%/ﬂ%%aﬂyl%w mfim&mbm ph ggﬁf&?@ﬂﬁﬂ(ﬂ)f
formul a I is repréesented by fornula C%N

group, C;_salkoxycarbonyl, carboxy, cyano, carbamoyl, mono or di C,3alkylcarbamoyl,
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', R2, R3, 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 I, 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 athird group of compounds of formula I, R' represents H and R? represents phenyl.



61 / 7 R R5 and pharmaceutically acceptable salts, solvates and
crystalline fornms thereof, in which R2 represents cycl ohexyl,

1- pi peri dwoyB/osrssphenyl ; R6 represents H, chloro, brono, pogtdBoR/0sT42

met hoxy; and when R7 represents H, R8 represents H or chloro; and when R7
represents chloro, R8 represents H or £hloro. 10 In a fifth group of
conpounds of formula | R5is H In a sixth group of conpounds of fornula I
Xis CO 15 In a seventh group of conpounds of forrmula I X is S02- In an

ei ght h group of compounds of fornula | Y is absent. "Pharmaceutically
acceptable salt", where such salts are possible, includes both 20

phar maceu ¢ I i 4ty . A suitable

phar naceu%ti:ogghg}lyoﬁgdgggf)n?%ﬁg%gg t (1) I%ﬁ%ﬁ%ﬁ%ﬁﬁ@?@%é%l al is, for
exanple, an acid-addition salt of a conpound of Formula | which is
sufficiently basic, forgexanple_®#n acid-addition salt wwth an inorganic or
organi ¢ acid such as hi kgt t, hydrobrom c, sul phuric, trifluoroacetic,
citric or nmaleic acid; or exanple a salt of a compound of Formula |
exanple an al kali or alkaline earth
03/ 091851 PCT/ GB02/ 05742 5 cal ci um or

!It a saltzmﬁth an organi c base such as
met Nyl arf®Q&IHRYT peri di ne, norpholine or
Thnfughout t he specification and the appended
clainms, a given chem ayor name shall enconpass all stereo and
optical isoners and r mat es thereof as well as mxtures in different
propogti gpg mp%nﬁ&%ué&mra@éeﬁtaﬁmhggwa&s all BFy8tallitfe oinSORBrest, AD@hRAANT | OMer s
exi st, as 'l as pharfraceutically acceptabl e salts thereof and sol vates

thereof iu(%gprgssen%cs%ryclohexyl, 1-piperidinyl or phenyl ;

metal salt such as a sodiunm WO
magnesi um sal t, or an ammopi
nmet hyl am ne, di net hyl am
tris-(2-hydroxyet hyl )g:rg’
I
e

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 R’ is H.
In a sixth group of compounds of formula I X is CO.

15 Ina seventh group of compounds of formula I X is SO,.
In an eighth group of compounds of formula I 'Y 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 a
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 a compound of Formula I which is

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



i nstance hydrates. |soners may be separated using conventional techniques,
e.g. 10 chromatography or fractional crystallisation. The enantioners may
be isol atwo dapsisseparation of racemate for exanple by fraeCTawm/05742

crystallisation, resolution or HPLC. The diastereonmers nay be isol ated by
separation of isomer nmixtures for insta3nce by fractional crystallisation,
HPLC or flash chronmat ography. Alternatively the stereoi soners nmay be made
by chiral synthesis fromchiral starting materials under conditions which

wi |l not 15. cause racem s al(iglon or egl rrerlltsatlon t%\rﬁn% de hvatl ation, with
a chiral ‘PERgRAT Magjesiumsiall, aransyRmpiugy 8140 & sal dahanoneat s WS SRS of 't he
inventi onye lilmfnﬁué whe hb) fiperfifife, Hb?;il)ﬁbqiﬁ pithin the scope of
t he inventcllg* : yz%/{nmn gﬁ% |t|onsﬁsehalll apply Eroughout t he

speci fi caiig- (mhﬁdjdx)telﬂ@l)ipﬁmded 20 clains. Unless otherw se stated or
indicated, the term"alkyl" denotes either a straight or branched al kyl

group. Exanples of said al kyl include nethyl, ethyl, n-propyl, isopropyl,
n-but yI , Threughpuitthe spesification gnd the @ppenged glrims, pigaea ﬂh@alcal foyulg as apFear e
met hyl e
e Ly ShUY BB, e LRRAIERI o PR sl Mt Ul S BT
al kyl is dﬁﬁerd:&fprqminaﬁmfehe seParaiel mﬁtmhdsrer\mhaesmaicﬁﬁbroand Mnnameﬂ t he

term "hal ogen" shall nean f]ugorine, chlorine, bromneo |od|n
03/ 05185 FXBE R GBHZ‘P@BWCC‘B‘CQ@%‘?CFP@ thetref g1 lvatas Therneli Ah as @D Tone or

mor e of Hﬁk@aj P?’f‘ﬁ‘tegghomers may be separated usm conventlonal techniques, e.g.
N-(1- p| peri di ny di phenyl - 2- Byra2| ne arboxam e;

N- (1-1pi pehicanatygraphty, &-flrict oual brwtaﬂmaamyll)heZ:nWrmmmmaabbmmm
N-(1-pi peridin I(%-S 6- bi %4 met.h. yl he%}-z- razi necar.boxa
N (1. pi paFRARA o racegiagy &F aX4R b BREA osafipad RESEHAE RARPAE: The
N-(1-pi p%dseuréufﬁars m'ég Be Mobdtétt B separapbe lavisbmar Pt PR GAdtARS BYiffiiional
N- (1- pi peridi nyl) bi s§12 chl oropheng/ - 2-pyrazi necar boxam de;
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  claims.

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-butyl 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.



N- cycl ohexyl - 5, 6- di phenyl - 2- pyr azi necar boxam de;

N- cycl ohexyl -5, 6- bi s(4- bronophenyl ) - 2- pyrazi necar boxam de; 10

N- cycl ohewplo3b3B85bi s( 4- et hyl phenyl ) - 2- pyr azi necar boxam deCT/GB02/05742
N- cycl ohexyl - 5, 6- bi s(4- et hoxyphenyl ) - 2- pyrazi necar boxani de;

N-cycl ohexyl - 5, 6- bi s(4-chl or ophenyl ) - @-pyrazi necar boxamni de;

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

N, 5, 6-ti phenyl - 2- pyr azi necar boxam de; 15

N- pheny| Spedifibafiiounss o thehieventipn 2repye oz imvee af the fallivdeg:

N- phenyl -5, 6- bi s(.4- et hoxyphenyl ) - 2- pyrazi necar boxam de;

N- phenyl -Ag(,l@?lB?% QYIS‘I%é&‘@éﬁ@'ﬁgrgﬁ%ﬁ%g%m@& boxani de; N phenyl -5, 6-bi
s( 2- chi onophsBYdinf)BY-BRIADSEBHRIYB.-phezinbbddoddinags;  di ny! ) -

5-(4-chl orgpﬁgnyll?}-%%-ﬁ, 4(- di chl g%ﬁen&?{%g- pyrazi necar boxani de; and 20

N- ( 1- pi pe¥-(lapipgmidinyl)-5,6-bis(4-methylphenyl)-2-pyrazinecarboxamide;

6- (4-chl phenyl.) - 5-.(2. 4-di chl or oph ) -2-pyrazi necar boxam de; and where
appl i éab%&'B‘B’F’%{%%\Y&%%Pr‘é@é@%‘%@%ﬁ%ﬁg,&'r}sytr Egl’lgééfi@(? “and racemat es t her eof
as wel | pAag-pbafidni bba(4-¥hid piyapb idesarbsedvidees and crystalline

forns thereo?.b .I\_/Eglzlo%s of pregg?at}?on% 5 The conpounds of the invention
may be prepapiperidinylydid-bisedcienophenybebpyiapigetasbexainidss  t he fol | owi ng

met hods. the.d Ny | ' |;gi.ted to these nethods, the

corrpoundsﬁ?ﬁ%gf‘glog’ggh%{rae‘gla% ggﬁéisng%fgg%(r%g% for structurally rel ated

gorrpoundW-gytédlimﬂ-ﬁ?@wsr@&témo@ﬁnmag?maﬁimcaﬂ)lokmﬁrdeb% 53; n which X is CO may
e

pCT/p rG%g g;l\(ejgypjf%eg(gléﬁglq%%ﬁ%@%}? pl?e%?ﬂ-fpyrazigéc?rjbo%anﬁde; 051851

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-methoxyphenyl)-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

25
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 I1



RNCXR2H 11 in which R3, R4 and R5 are as previously defined with an
amne of formula Il 5 RL R2 YNH2 in in an inert solvent, for exanple

di chl or orwDlane18si n t he presence of a coupling agent, for PCExGBwRIs742
carbodi m de, eg 1-(3-dinethylam nopropyl)-3-ethylcarbodiimde , and
optionally in the presence of a catalyst, for exanple a basic catal yst, eg
4-di met hylam no 10 pyridine, at a tenperature in the range of -25C to 150C.
Conmpounds of fornmula | in which X is SO2 may be prepared by reacting a
conpound of formula IVRA\ R5 3 RN SO2A 151V in which R3, R4 and RS
are as previously defined and A represents halq@q with an amne of fornula
IV R RRYNH2 V 20 in an inert solvenﬁﬂ f g4_ ex | e di chl or onet hane, and
optionally in the presence of a ca sSt™\yf'or exanpl e a basic catal yst, eg
4-di net hyl am no- pyri dine, at a tenpe urelin the range of -25C to 150C

WO 03/ 051851 PCT/ GB02/ 05742 8 Conpgd formulae H [1l, IV and V may
be prepared as described in the Exaﬁpl esN an€ ot her net hods known to
those skilled in the art. Certain conpounds of formulae Il, [I1lI , IV and V

are novel and are clainmed as a further aspect of the present invention as 5
useful intermediates. Specifically claindd are conpounds of formula Hin
which R3, R4 and RS areas previ_ousl(‘}{ defined with the exception of

5, 6- di phérhy)’lhlcﬁ- Byfgzg%ga@wquv({ousgb efingd avith an amine of formula

5, 6- bi s(4- nmet hoxyphenyl ) - 2- pyr azi necar boxyl i c aci d.

5 R'R? YNH, m

in an inert solvent, for example dichloromethane, in the presence of a coupling agent, for
example a carbodimide, eg 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide , and
optionally 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
sl
R N SOA
A}

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

15

formula IV

R'R? YNH, \%
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.



The conpounds of the invention may be isolated fromtheir reaction m xtures
using 10 conventional techniques. Persons skilled in the art wll

appr eci atwotohasissi n order to obtain conpounds of the i nveRCr@Bo2isr4an
alternative and in some occasi ons, nore convenient manner, the individual
process steps nmentioned hereinbefore $rmy be perforned in different order,
and/or the individual is reactions may be perfornmed at different stage in
the overall route (i.e. chemcal transformations may be perforned upon
different internediates to those associated hereinbefore with a particular
reaction). The expression "inert solvent"” refers to a solvent which does

not reac 1 it | i AR I i r
pr oduct s?dﬁ%&%ﬁeéﬁl?%ﬁgggsg@g%hgy f% gg’f st hglg 31 Fsédlr%tggs)@? ﬁgaﬁglg?r ed
product . ahBdy weretethods kpswep ey thbseoskslleblin thecarp Aendin c@inpobrds ofvioninuiaa Ty | |
normal |y be adm nistered via the oral, parenteral i ntravenous,

i nt r amusdlll, 4V and Yharaname and aryclaimegdiapa further asneshofeheasesent paneation as ect al , 25

vagi nal , trapsdernmal and/or. nasal. route and/or. via in ation Jsn,khe form
o *phar il Fisedped iaeaiieBRE Sl A€ AP fls S Rrrblih i wbfn R ! s

phar maceyhy gal 4ry asa@@%ha | R ith &2 exe&difon df B, AdiPheHyIBGRNA A fRhitdx ylic

accept abl e dosage form pendi ng upon the disorder and “patient to be
treat ed aoid dndes,6-bis(demethoagisheniy32rmtrazimecatborylimagidsi t i ons may be

adm ni stered at varying doses. 30 WD 03/051851 PCT/ GB02/ 05742 9 Suitable
dai ly doses of the caonmpounds of the invention in the therapeutic treatnent

of  humandiegempawuisiof thepp yention ks iBRJad ONYIET reActpR PUHIESBSIE- 1 g/ kg

body i . ke b8 ations are preferred particularly tablets or
capsu\ﬁgsg:&h?'ecu%rr%yecﬁe q?’lrggr'rrul ated s by nethods known to those skilled in the

art to provide doses of the active conpound in the range of 0.5ng to 500ny
For exa e(raso%s gﬁgl’lec;’ in'the argl) will hp[}rgcigg’thazt,Si%’rde??ggbtm%oc%%ouggsdofztég Mvention
in an alternative and in some occasions, more convenient manner, the individual process
steps mentioned hereinbefore may be performed in different order, and/or 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



A conpound of the invention nmay al so be conbined with other anti-obesity
agents such as 10 Olistat or a nonoam ne reuptake inhibitor, for exanple
Si but r amiwe.o3@sassher nore, a conpound of the invention nmaycalGe»2isrseonbi ned
wi th therapeutic agents that are useful in the treatnment of disorders or
conditions associated with obesity (sW®®h as type H diabetes, netabolic
syndrone, dyslipidem a, inpaired glucose tol erance, hypertension, coronary
heart di sease, non-al coholic steatorheic hepatitis, osteoarthritis and sone
cancer s) Saitabld Baijysdoses aftthe compelunde of tieanyentibn érothd itherapestic fegmediofg to a

further aspect of the inventipn there.is also,nproyjded har maceut i cal
for mur at Pmanyr ab g oty e o usishh aRt BRI EY| 1 Fesike BReY BRERL
pharmaceutically acceptable derivatives thereof, in adm xture with
pharmaceutically acceptabl e adjuvants, 20 diluents and/or carriers.

Phar macolQugi foamulptiansere preferedeattinitrolyriatdets or eanshigs vh{oh)may e fosmplatedf or t he

oanulp E@usiMolaclsp . Al
o <or for by R i P ROSOHAAE T i BIpRioe SRRUF R OE KSR,

di sor der $he dfgy E06IMH to SOTFNG for'éRarflpls ArbgBSmg e MRl YO figs 251Hgr mg, 100mg
obsessi ve-conpul sive disorders, anorexia, bulima, attention disorders
| i ke ADHBRA 2¥im@psy, and related conditions, and neurol ogical disorders
such as denentia, neurol ogical disorders(e.g. Miltiple Sclerosis),
Raynaud' s syndrone, Parkinson's disease, Huntington's chorea and 30

Al zhei nmerA sompcad 9éthe Theentionnoayrads tercondired widt ether adti-gbessy hgentsfsach adhe

treat ment gf i mmune, cardi ov?sc l.ar, tfe&ra%gpic%j ve and ﬁn ocrine di sor_ders,
septi® sh¥ AL TAPAEURGSTeUPRR GG PR P IPYHBINE R ERDPIE P nt est i nal
systens Q:@rngoxllrgi (ﬁrtﬁé"fﬁ@%mtio-ﬁhﬁaﬁﬂg@Bé’%biﬁé@wmtl%ﬁﬁ:ﬁﬂi@5§en?sqﬁé@93§e@15171ﬂ2 10

al so potentially useful as agents in treatnment of extenhded abuse, addiction
and/ or r ¢heatpetmerit ofl disatdeoner, copdigions assediated withiehesity (eeth asdypect idzabotes,

cocai ne, opi.ates, etc) dependence and/or treating drug (nicaotine, ethanol,
ocal ne. TURRIE SmdbE. GERRAPENS imBfieodiineld BRuRE, MindHntrton Bbfotiiy, ' "

el i m nat eihBiskA36 RASECIhdlivBicaidtheidhepatife) bBbAnhritis aAdB&RE EsnckRPakd cessat i on

of snoking. = ) .
15 psychiatric and neurological conditions.

(e

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

25 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

30  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



I n anot her aspect the present invention provides a conpound of formula | as
previously defined for use as a nedicanent. 10 In a further aspect the
present iwoesbsdal provi des the use of a conpound of fornulpaTiGBogiosmb udi ng

t he conpounds of the proviso) in the preparation of a nedicanment for the
treatnent or prophylaxis of obesity, pHychiatric disorders such as
psychotic disorders, schizophrenia, bipolar disorders, anxiety,

anxi o- depr essi ve disorders, depression, cognitive disorders, menory

di sor der ajsogosassllyeasetid ap agaitsia tntiatmﬂrml of sxterdedrabiieaaddictiandngd/oratlapset i on 15

di sorders |.i ke ADHD, epil and ated condi tions iC
i sor der it & e TaE tiedi HERELSaREE i Eo éepenﬁﬂc%@m
Scl er osi geatifPdlek (HOHIR, EhERAS®cainELPiiBg RN WithGaNaE S Antemd Beei mer '
Di sease, | muhe, cardi ovascul ar, reproductlve and endocrine dlsorders
septic slcompountisseaysaso alihinate the increnss inavgight athich nosmally aeqompianies éhei nal
syst ens % 9% n}{;(?a%), and extended abuse, addiction and/or rel apse
i ndi cati ﬁis “é“%ra & eat i ng drug (nicotine, ethanol, cocaine, opiates,
etc) dependence and/or treating drug (nicotine, ethanol, cocaine, opiates,
etc) withdrawal synptonms. In a still further aspect the present i nvention
provi des I anethenaspest the pgsent invepéen prpvidepa gempeund of fermua fas prexigefyas
psychotl %eﬂhé&)fogﬁgesassa%ghlgaénéﬁh' zophreni a and bi polar 25 di sorders,

Xi ety, "anxi o-depressive sorders, depression, cognitive dlsorders
nenDry di sorders, obsessive- conpuIS|ve di sorders, anorexia, bulim a,

attentlon dlsorders | i ke ADHD, ep and related conditions

neur oPogile ifurtfes 3RSt he QEFéﬁmdgveﬂé‘ﬁﬁﬁf(? es t%‘ﬁﬁeéﬁ 3§PE’8P“‘?§{]€€J[PHB&§T( e.g.
Ml ti pl e ﬁeiu%ﬁ hé):omF Sinlds BE@R p?o@sc?)‘%ﬁﬁfe prépiRdt R A CRine for tRd
Alzhelner ase mune, cardi ovascul ar reproductive and endocrine
di sor der streat%ﬁ)sns eppnophydhvge Rf oluhssmge@natelc disorderpsuchas pwpotncadmryieland

gast r oi nt . abuse. addi.ction
and or 1 oroiseleniditibserads R Rl AR Rkep PRV ERHR A B, AR
cocai ne, di’é%irﬂ’ér@inen%rg}hs@ﬁ&%\@Bﬁ%@ﬁv@-@%ﬁﬁlsi&é@%w‘éﬁs dhiatgxia/Bulidhib ' @engdhanol

cocai ne, WO 03/051851 PCT/ GB02/ 05742 1 opiates, etc) w thdrawal synpt ons
conprissi rd}ﬁoa@hﬁ hk@AEHDxg:pdemﬁam«fler@tarwo(adntuoys,éwr@&@ disardstsriuclhyas a

conpound d%men ia, rrll‘%m‘fi]slogxcal 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, etc) 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

2s  disorders, anxiety, anxio-depressive disorders, depression, cognitive disorders, memory
disorders, obsessive-compulsive disorders, anorexia, bulimia, attention 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, diseases 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,



RA\ R531 1."m 12 RNXY-NRR 15 and pharnaceutically acceptable
salts, prodrugs, solvates and crystalline fornms thereof, in which R and
R2 i ndepewoennsygsr epresent : a CL. 6al kyl group; an (am n®elTiGBbalokmb- group
in which the amno is optionally substituted by one or nore 10 C1. 3al kyl
groups; an optionally substituted non-bkomatic C3_15carbocyclic group; a
(C3_12cycl oal kyl ) C1. 3al kyl - group; a group -(CH2)r(phenyl )Sin whichr is
0,1, 2, 3 or 4, sis 1whenr is O otherwise sis 1 or 2 and the phenyl
groups aoopiatgst etonwithdrawalcdypmpeaienednprisingsadninistadingp phaemacolagiatly effeeivegr oups
15 represent ed Z; naph | - . anthracenyl; a saturated 5 to 8 nenbered
heterocy8PFE“§ﬁ¢%h9n35WP§Pﬁ&%@hgée nitrogen and optionally one of the

foll owi ng : oxygen, sulphur or an additional nitrogen wherein the

het erocyclic 20 group is optionally substituted by one or nore Cl_3al kyl
groups, hydroxy or benzyl ; 1-ada tyInFﬁhyl; a group - (CHA Het in which
t is 0,1, 2, 3 or 4, and the al na@\\ is optionally substituted by
one or nore Cl_3al kyl groups and t represents an, aromatic heterocycle
optionally substituted by one, t or ree groups! selected froma

Cl_5al kyl group, a 25 Cl_5al koxfR“grodp orXmatbNRR represents H and R2
is as defined above; WO 03/051851 PCT/ GB02/ 05742 12

I
s and pharmaceutically acceptable salts, prodrugs, solvates and crystalline forms thereof, in

which

R' and R? independently represent :
a C¢alkyl group;
an (amino)C,;_salkyl- group in which the amino is optionally substituted by one or more
10 C,.salkyl groups;
an optionally substituted non-aromatic Cs_jscarbocyclic group;
a (Cs.1ocycloalkyl)C salkyl- group; '
a group —(CHby)(phenyl )sin whichris 0,1, 2,3 or 4, s is 1 when ris 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,.zalkyl 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 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;

orR! represents H and R?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

ni t rogen wod3optsspnal |y one of the followi ng : oxygen, swecCplaBo20§742N
additional nitrogen; wherein the heterocyclic group is optionally
substituted by one or nore Cl-3al kyl gtoups, hydroxy or benzyl ; 5 X is CO
or S02; Y is absent or represents NH optionally substitututed by a

Cl - 3al kyl group; 10 R3 and R4 independently represent phenyl, thienyl or
pyridyl each of, which is .optionall substi.tuted by one ., two or three
groups r QbﬁQSaQHIRedoifgheZ;W‘% ‘ﬁ‘%B‘llré’%'?\;?tgmafodY i h\@/’ Iar%art@gllﬁd rgpréie_ngg| koxy
group, h ) Wi £ Lo : j :

DT T Lor SASreL 3 (% epbEisH HRIRYRLC Houp, coplal ke RSk ind optonallygre ¢
3al kyl amofthe folewingr: ofliygen] sudphius yk amadititioni2l nBedgkey) shbgeitothy heterocyclic

Cl. 3al koxycar bonyl, carboxy, cyano, carbanoyl, mono or di Cl-3al kyl

car banoy igroupus ppizanally salstituredby/one qgyaore @1-1aﬁ<mgrwp€|hy9@mkw beizylip, a

Cl_3al koxynet hyl group, trifluoronmethyl, a hydroxyd _3al kyl group,

Cl. 3afkoxycarbonyl, carboxy, cyano, carbamoyl, nono or di

Cl_3al kylcardeapyb,; 20 acetyl, or hydrazi nocarbonyl of fornula - CONHNRaRb
wherein Ra and Rb are as previously defined for R and R2 respectively; to
a patient in need thereof. 25 The conpounds of the present invention are
particulary suitable for the treatnent of obesity, e.g. by reduction of
appet i t e Yal@bssagr ireresents Nibontioaalhnubstiutuied hne Cradlkdi&f®: ~ and preventi on
of rebound. WO 03/051851 PCT/ @B02/ 05742 13 Exanples Abbreviations DCM -
di chl oronet hane s DVMF - di et hyl formam de DMVAP - 4-di net hyl am nopyri di ne

0 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 C,.zalkyl group, a C.zalkoxy group, hydroxy, halo, trifluoromethyl,
trifluoromethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, amino, mono or di
15 Cj.salkylamino, mono or di C;alkylamido, C;_salkylsulphonyl, C;_alkoxycarbonyl,

carboxy, cyano, carbamoyl, mono or di C;_salkyl carbamoyl, sulphamoyl and acetyl; and

R’ is H, a C;.salkyl group, a C;.;alkoxymethyl group, trifluoromethyl, a hydroxyC;_salkyl
group, C;_salkoxycarbonyl, carboxy, cyano, carbamoyl, mono or di C,.zalkylcarbamoyl,
20  acetyl, or hydrazinocarbonyl of formula —CONHNRR® wherein R* and R are as

previously defined for R' and R? respectively;

to 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.



EDC - 1-(3-dinethyl am nopropyl)-3-ethyl carbodiimde TEA - tethylamne TFA
- trifluoroacetic acid 10 DMSO- di nmet hyl sul foxide DEA - D ethylam ne PCC
- Pyridi mwormsobiser ochronate DCM - Di chl oronet hane 1s t t PCElGR02/057431 ngl et
d doublet g quartet qvint quintet 20 mnultiplet br broad bs broad
singl et dm doubl et of multiplet bt bridad triplet 25 dd doubl et of doubl et
CGeneral Experinmental Procedures Mass spectra were recorded on either a

M cromass ZQ single quadrupole or a Mcromass LCZ single quadrupol e nmass
spect r onmExemplest h equi pped with a pneumatically assisted electrospray
interface (LC-MS). 1H NWR neasurenments were perfornmed on either a 30 Varian
Mercury 300 or a Varian Inova 500, operating at 1H frequencies of 300 and
500 Mz respe@ipbpidionShem cal shifts are given in ppmw th CDC13 as

i nternal standard. WD 03/ 051851 PCT/ GB02/ 05742 14 Purification was

per f or re®@M -aglichderomethene ati ve HPLC with a mass triggered fraction

\(/:Mo![ Lecgobl\@hhlmé{ﬁﬁf%amlgo si ngl e quadrupol e mass spectroneter equi pped

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

15t triplet
s singlet
d doublet
q quartet
gvint quintet
20 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
electrospray interface (LC-MS). 'H NMR measurements were performed on either a

30 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.



mm C8 colum. The nobil e phase used was, if nothing else is stated,
acetonitrile and buffer (0.1 M NH4Ac: acetonitrile 95:5). 5 For isolation
of isomerwp oaokrssrmasi | CN E9344 (250 x 20 mmi.d.) col um PaasGRI2es742

Hept ane: et hyl acetate: DEA 95:5:0.1 was used as nobile phase (1 mi/mn).
Fraction collection was guided using B Uv-detector (330 nn). 10 Synthesis
of internediates The followi ng internedi ates were not commercially

avai l abl e and therefore prepared as described in Preparation A (Chem

Ber., 10Q, .1967, p. 555). Preparation A1l . . .
5-6: di pheuglcaiphaisaeristed b oirmpregaravd FELE ith st iegered dragtion
2, 3-di am p&aRi i e 23
ol ) ver SGRC ARl PORI000 Shahuadry bR ot R RE bippdcih T8x 10015 |
met hanol pfrA @8rdolumt\TheXhdhilefphtdel u3ad Ofas,libhdthinglelssas stadd eatelohitfile)andnd t he
reaction mxture was refluxed for 20 mnutes. The m xture was cooled to
25C and &ufferi@sl MuSHiAgageoomitileih)-f or 30 minutes. Hydrochloric acid (aq, 2
M vvag added until the reaction mxture reached pH 2. The sol ution was
extracted with diethyl ether. The i n di et hyl . ether phases were dried
(MySO4) , of Iplsp gl éﬂ@e@vaf%wa@%locﬁ%ggfm f&ﬁ’d&: mﬁ}b@iﬁfﬁmmiw-t he crude
product . pSE 2T deetMDER 9F59. IChHARRLOHIBle PRe (B Biljmiifl). $+ARA8n descr i bed
bel ow w thout furt%er purification. 25 (b)
5, 6- Bi s- (cdldstionwphenided uppg aliVrdecion(I330m). ¢ acid The title conpound was
prepared essentially as described in Preparation A step (a), using
nonohydr ochl ori de of 2, 3-di am nopropionic acid (600 ng, 4.26 mmol) and
4,4' - di bromobenzil (1.745 g, 4.26 mol, 90 %9 as starting materials. The
r eactioon Synthesis of intggmediateef | uxed for 2 hours and air was bubbl ed through
for 1 hourr. drochloric. acid aqt, 2 I\Q V\H 03/_?% 85 CT/ GB02/ 05742 15

he following intermediates were not commeércially available and therefore prepared as

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

Preparation A

15 (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 mmol)
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 extracted 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.

25
(b) 5,6-Bis-(4-bromophenyl)-pyrazine-2-carboxylic acid
The title compound was prepared essentially as described in Preparation A step (a), 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 (aq, 2 M)



was added until pH 2. The m xture was evaporated under reduced pressure and
the residue was dissolved in water. The solution was extracted with

di et hyl ewbas/o5tshe conbi ned di et hyl ether phases were driped/GBRQSEAR,
filtered and evaporated under reducedv\fressure The crude product (500 ng,
27% was used in steps described bel ow3i thout further 5 purification. M
mz 435, 437, 439 (MtH)+. (c) 5,6-D -p-tolyl-pyrazi ne-2-carboxylic acid
The title corrpound was prepared as described in Preparation A step (a)

4,4 - 848
nowever i pidbiniitpPe e e B expoied btttk a Bty on
m xture f sd?séaved%»bﬁef %ﬁl Btifh z»tayé,&ra\e@a whN ARM AR ANcditindeSi due was

di ssolved 1 n water. drochloric acid (aq, 2 M was added until pH 2 was
reached. didueyl sﬂieuphazas ware driedr(MpSex]), \ﬁﬂlfeh:ddlnéthgporﬁédhenderfdftﬁlccrbptbsmmd
di et hyl ether phases were dried (MgSO4), filtered and evaporated under

reduced ﬁmégmsip@roduvh@@mj@%Mmg@ﬁed(lgf@pﬁrgescgé% belay wighoyt fusthet eps -
descri bed b out ification. MS mz 305 (MH) + d
5, 6- B s- (pﬂgﬁﬁé%WBWﬁyﬁ}%p%%%é@iﬁgr boxylic acid The titl (e Cl(;i)l’rpOUI(’ld) was

prepared as described in Preparation A step (c) using 4,4'- dinethoxybenzil
(961 ng, 3,56 mmpl) as starting material. The reaction m xture was 20

r ef | uxed (ov%6-Diipgtot yl rychzirier2-earboxylichacield t hr ough the mixture for 8 hours.
The crude product (435 ng, 36% was used_in steps described bel ow w t hout
further Jleititlecampepnd Vs Waarséss dessigylin P&Pa@t@n@r gep @) gangAdhhenyl )

Py 3z e RUAGN] (s . 4 BB, A5 BATRUE RO PEER AN AR doC | Ded

in Prepara asin en2| nmol ) .

Ref | uyg f Glourlandiil waHbIA BRIkl tHeltBactioH @axRitObd @bout (73dars)The dburd WA  Was
used in steps described bel ow wi thout further purification. M5 mz 343,

345, 347 e(vapolfated;@]ct the ré&sidueBias-dissolyied or waten Hydreshierid aved GqcaMioxasladdedici d WO

03/ 051851 02/ 0574
until plZI was reacE 3 Tl]fe solution was extracted with diethyl ether. The combined

diethyl ether phases were dried (MgSOy), filtered and evaporated under reduced pressure.
The crude product (918 mg, 85%) was used in steps described 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 described 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)".

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



The title conmpound was prepared as described in Preparation A step (c)
using 2,2'- dichlorobenzil (993 ng, 3.56 mml). The crude product (895 ny,
739 was wead/os1ssst eps descri bed bel ow wit hout further pecriGRpavsan. M
mz 343, 345, 347 (MH) 5 (h)

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

2- (4- Chl or ophenyl ) -1-(2, 4-di chl orophenyl ) et hanone (2.7 g, 9.01 mol) was
di ssolved in 1,2-dichloroethane (25 m) and freshly nade PCC (3.89 g,

Lo 52 k)R o R BB R B etss
The sol u%@fbéé‘gez%ﬁ gﬁeﬁqétj%@ﬁlrn%é).ffhg%ﬁfd@%r&d%?é%_lg;ﬁ my, 71h6H v@ég%sé@iglts%?gg N

sol vent ‘nder reduced pressure. e crudé produc

66% was destsibed belo@otithout furtheepunifidatioh .S m/HB348VR46 53T (MEY).S 7. 97 (d, 2H),
7.84 (d, 1H), 7.52 (d, 2H), 7.46 (s, 1H), 7.44 (d, 1H). (i)

5- (4- Chl or ophenyl ) - 6- (2, 4-di chl orophenyl ) pyrazi ne-2-carboxylic acid and 15
6- (4- ahl dhobethloyophen)-2-(@idediclomphemyleihage-d 2-dien@- car boxyl i ¢ acid The

titl d i bed in.-P ti A st : i
1 (4 enPor RS Rl S P a 3 Regre s S g Vi fdRed By: 5%o0°
ol ) fr am-dichieRRERNE Q25 M)Hnd FresBly itk PO (389 A8l 02 hAR])Opyridine (1.43 g,
2, 3-di am nopropionic acid (0.61 g, 5.90 nmol) as starting materials. The
m xt ur e 8H2mampl) rad modaculio sigvesivers added. Thereagiionemintyreppasipilwed uager The

d duct | | t d [ ise. .
e PSR A 252 R g ina e,

M Xt upe (bndolv@nt &Qs%va;{di@teﬂf uhdér/réductd Presddd. THY dihde prodadtil 9%, 66%) Bas
| nvention 25 Exanple N-(1-

i peridinyl)-
5, 6- dphemy¢d dirgstly étzthn@eatrma'g!ﬁw GiOQJ\mz{p)r@ﬁW(@y}Pé)zMé(QrHﬁr Ba%ydsi c aci d

(500 ng, 8%1 %If Pregparation A step (a), was dissolved in DCM (4
m) and 5@ iggoil )flﬁ%&@ Eg ng, 0.18 nmmol) and 1 30 am nopi peridine (218
ng, 2.17 mmol) were added and the solution was cooled to 0 C A slurry of

EDC (1.99 mml, in 2nL DCM and 100 | DVF) was added dropwi se. The
(i) 5-(4-Chlorophenyl)-6-(2,4-dichlorophenyl)pyrazine-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 (a), using 1-(4-
chlorophenyl)-2-(2,4-dichlorophenyl)ethane-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-H)".

Examples of the Invention

25

Example 1
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 ul). 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

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



WO 03/ 051851 PCT/ GB02/ 05742 17 reaction mxture was stirred at 25 C. After
17 hours additional 1-am nopiperidine (40 ng, 0.40 mmol) and EDC (76 ng,
0. 40 nmmolwowassmdded, and the m xture was stirred for an paddiBosER 3
hours. The crude was diluted with DCM (5nl) and washed with a saturated
solution of NaHCO3. The organi c phase Mas dried (MgSOX), filtered and
evaporated. Flash 5 chromatography (Si 02, ethyl acetate:hexane 2:1) gave
the subtitle conpound (160 ng, 25% as a white solid. 1H NVR (300 M—Iz) S

iy §sotthin Bt Beund e it ot b,

5, 6- bi s( ¢y
5, 6-Bi s- ?4 br orrgQﬁenill)(z%/(?%i/dr1 ?ﬁjeﬁg%?ar%%gﬁ gng(tzl?edm(xiurg o Stm?d fOrm'rol ) from
Pr epar at agditidnal Stheprs( The clai\waf Qil@2d widr® CM (nifDihd wasedl wnhaamwﬂaad peri di ne

(0.25 15 mmol, in 1100 | DCM, EDC (0.27 nmol, in 1100 DCM and cool ed to
8 O wer eolaumeqf NaeOn sHstarsanigrphase was dred §Ylg$@9df1mre¢5nd:emara2@ Klash hen

washed wi | ution rie
v apos at EHonRE T ISIGn By R e 195 EREAne NS prepkd€lSinie) gave
t he subt QB%Ea&QWBﬂH@Qh&ES 7 nmg, 5.4%. 'H NMR (300 MHz) S 9.41 (s, 1H), 8.48
(s, 1H, : 7.51 (d, 2H), 7.36 (d, 2H), 20 7.34 (d, 2H), 2.94
(EE( 4|H) 115[1\3\2[121((300 Mﬂ%z) &slv 555(%11%15 g(fm( (Z,ZHH) gl\sle m%(rﬁ,rfn)ﬂ)sz_m (53H),(INs3H) +.

anpl e eridiny is met y phen
2- pyr azi ﬁ@cﬂébd%’rﬁ"dé}fé’\s 5, 6-Di - p-tol yl - pyrazi ne-2-carboxylic acid (76 ny,
0. 25 mmy%fr f@@p@gatl on A step (c), was used as described in Exanple

2togiv hpound (27 ng, 28% . 1H NWR (300 MHz) S 9.35 (s, 1H),
8.57 s, 1H), 7.38 (d, 4H), 7.18 (d, 2H), 7.13 (d, 2H),

Example 2
N-(1-piperidinyl)- 5,6-bis(4-bromophenyl)-2-pyrazinecarboxamide

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 (0.25
15 mmol, in 1100 ul DCM), EDC (0.27 mmol, in 1100 pul 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, dried (MgSOy,), filtered and evaporated. Semipreparatory HPLC (0.01%
TEA in the buffered phase) gave the subtitle compound (6.7 mg, 5.4%).
'HNMR (300 MHz) 8 9.41 (s, 1H), 8.48 (s, 1H), 7.54 (d, 2H), 7.51 (d, 2H), 7.36 (d, 2H),
20 7.34 (d, 2H), 2.94 (t, 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-methylphenvl)- 2-pyrazinecarboxamide

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) 8 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



2.92 (t, 4H), 2.40 (s, 3H, 2.37 (s, 3H), 1.86-1.75 (m 4H), 1.54-1.44 (m
2H). M5 mz 387 (MrH) +. 30 WD 03/051851 PCT/ GB02/ 05742 18 Exanple 4

N ( 1- pi pewOdBnyist 5, 6- bi s(4- met hoxyphenyl ) - 2-pyrazi necaPb®GBiRdsr42

5, 6- Bi s- (4- net hoxyphenyl ) - pyrazi ne-2-carboxylic acid (84 ng, 0.25 muol)
from Preparation A step (d), was useld as described Exanple 2 to give the
title conpound (20 5 ng, 199%9. 'H NWR (300 WHz) 6 9.31 (s, 1H), 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, 32%, 2,93 (t, 4H), 1.80 (m 4H), 1.54-1.45 (m 2H). M nfz 419

( MtH) +. le 5 N-(1-piperidinyl)- 5,6-bis(4-chlorophenyl)-

2: YT 421 REFASRAKAIS o5 Bl d oL o0BeDHc) R agpe- 2 car bowyl 1 ¢ ac d

(86 nmg, D from Preparatron A, ed as described in
Exanpl e Z&Blsqmdﬂeth@ﬁy slwl) y@zmelmwtyndﬁcmm mppOR5 nihﬁol’) FoMVR (300 MHz)
6 9.40 (s, 1H), 8.49 , 7.45-7.31 (m BGLP 2.94 (t, 4H), 1.80 (m

4H), 1. 51’I¢lpaw510(lrzh s@pl)(d) NBS ped aaszizscrzbz@ Exapple2vietgive thelaxlanpmeowdz@o

N (1- p| peri gh{)é - 5,6-bis(2-chlorophen |Y )- 2-pyrazi necar boxam de

5, 6- B s- (&& T ophenyl ) - pyrazi ne- 2- car boxyl ic aC|d (86 ng, 0.25 mmol) from

cubt 111 e Davet 280 SRu Do abES 1ASAR HBGHRE 20N IO LD S PP | o°
1H), 7. 44:86.(8,21{)y] 3.86H},.31D), 3484 1s,381)( 2.93 &4 H), 1180&53,14}17}01.641%1.44&011 2H).52- 1 44

m 2 25 MB mz 427, 429, 431 (MH) +.
( 2 MS m/z 419 (M+H)". (MeH)

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) 8 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 (), was used as described in Example 2 to give the subtitle compound (6 mg, 6%).
"H NMR (300 MHz) § 9.52 (s, 1H), 8.52 (s, 1H), 7.44-7.17 (d, 8H), 2.94-2.88 (t, 4H),
1.85-1.70 (m, 4H), 1.52-1.44 (m, 2H).

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

Example 7
N-cvyclohexvyl-5,6-diphenyl-2-pyrazinecarboxamide

5,6-diphenyl-pyrazine-2-carboxylic acid (70 mg, 0.25 mmol) from Preparation A, step (a),

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



Exanpl e 7 N-cycl ohexyl -5, 6-di phenyl - 2- pyrazi necar boxam de

5, 6-di phenyl - pyrazi ne-2-carboxylic acid (70 ng, 0.25 nmmol) from Preparation
A, step (wP,03/0385mas reacted essentially as described in Bxarmgsoe/o2/4but with
cycl ohexyl am ne (0.25 mmol, WO 03/051851 PCT/ @02/05742 19 in 1 m DCM,
DVAP (0.025 mml, in 0.5 mM DCM, EDC¥.28 mmol, in 1 M DOM and cool ed
to 8 © and DMF (100 |I). Sem preparatory HPLC (0. 15%

TFA/ wat er: acetonitrile 95:5 instead of the buffer phase) gave the title

ST sl SR BRI B R

2.13- 1. 234 Boldd <?ﬁ & yq{iqi
N-cycl ohexyF%oS G!Ebbsls 4ngir%1\n%§ﬁeny 2mlp§ra2| necar oxam e
5, 6- Bi s- ([FAbwaeDpdeestyirlle P65 astead of thedhufifex phase) giiedhd Ocomypouid Zbmgyol ) from

Preparation A step (b), was used as described in Exanple 7.
Sem prepﬁ%étaﬁﬁywmlﬂzwohi@zc%wqmter acetonitrile 95:5 instead of the

ot Fon IR WL A 5 o el O g ) e

7.50 (d, 221334Q_23§1m, d 2H), 7.34 (d, 2H), 4.11-3.96(m 1H), 2.12-1. 20 (m
1 . M5 mlz 514, , 518 (MtH)+. Exanple 9 20

N- cycl oh®&y /538 OIsK¥- met hyl phenyl ) - 2- pyr azi necar boxani de

5,6-Di -p-tolyl-pyrazi ne-2-carboxylic acid (76 ng, 0.25 mol) from
Preparation A step (c), was used as described in Exanple 7.

Sem Prepage | AA HPLC (0.01% TEA in the buffer phase) gave the subtitle
compound=C& 19, 4%9. 'H NVR (300 MHz) 8 9.36 (s, 1H), 7.77 (d, 1H), 7.39

(d, 4k, Nzcy%l{eﬂyl 2.6Dbis(4-biméhen AP -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
% TFA/water:acetonitrile 95:5 instead of the buffer phase) gave the title compound (7 mg,
8%) after washing with Na,COj solution.

15 'HNMR (300 MHz) 8 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),
25 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)".



25 4.10-3.96 (m 1H), 2.40 (s, 3H), 2.37 (s, 3H), 2.09-1.20 (m 10H). M
mz 386 (MtH)+. WO 03/051851 PCT/ GB02/ 05742 20 Exanple 10

N-cycl ohewpl03B5885bi s(4- met hoxyphen |y)-2-pyrazi necar boxanipde/GB02/05742

5, 6- Bi s- (4- net hoxyphenyl ) - pyrazi ne-2-carboxylic acid (76 ng, 0.25 muol)
from Preparation A step (d), was used essentially as described in Exanpl e
7 but the reaction 5 mxture was first stirred overnight, then nore

cycl ohexyl am ne (25 ng, 0.25 mmol) was added and the m xture was stirred
for an aﬁLdi ti En@l two days prior to workup. Sem preparatory HPLC (0.15 %
TFA in t ed phase) gave the title conpound (12 ng, 11% . 1H NWR
(300 MHz) B 14 7.45 (d, 2H), 6.90
(d, 2H) . N-Byo 8 mefhd’ ﬁéhl raZméc?arﬁ&an%HQs, 3H), 3.84 (5, 3H,
2.09-1. 13,4-Bis- @%tho%@h@ﬁﬂ){&&zﬁx%‘%baﬂ‘boxyﬁaﬂnl(%ilng 0.25 mmol) from

N-cycl ohexyl -5, 6- bi s(4-chl orophenyl )- 2-pyrazi necar boxam de 15

5, 6- Bi s- (P4eR§1FﬁU@F1(fpi$€erNﬂ) pvmsamdq@sgn@ay BosigscTibedhin Exangpde Arjut the Lagctmfm) from
P t descri b th
T a2 aB e D oV el i B STt BIBR B RmbBe (60

MHz) 8 9. ﬂ&e&ﬁvd tﬂé")mxtﬁrquas(s%ﬁe&%p an@dﬂﬁroﬁaﬁt@o(d’ﬂ% ?HQ)I’ to‘%v&ﬁup?‘ 97 (m 1H),
2.10-1.18 (m 10H) mz 426, 428, 430 l'e

N-cycl oh@eyrhpfépzﬁratbry HPBC((blldr%ﬂMIthe Bufforecdphase)cgave mh'eamﬂenk&)mpound (12
5, 6-Bi s-(2- chI orophenyl) - pyrazi ne- 2-carboxylic acid (86 ng, 0.25 nmol) from
preparatlr%& 1%39. A step (f) was used as described in Exanple 10, to give the

L 22?7?‘;%@6@9@(@%? %ﬁ),“&’fﬁ (B MI (B2 5144 &, 21115')6’907 d/9us,S:

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 11
N-cyclohexvyl-5,6-bis(4-chlorophenyl)- 2-pyrazinecarboxamide

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) § 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 MS m/z 426,428,430 (M+H)".

Example 12
N-cyclohexvl-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) § 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)".



2.07-1.14 (m 10H). M5 nmliz 426, 428, 430 (M:H)+. WD 03/051851

PCT/ (B02/ 05742 21 Exanple 13 N, 5, 6-triphenyl -2-pyrazi necarboxam de To

5, 6- Di phewglosjpymsazi ne- 2- carboxylic acid (70 ng, 0.25 nmol pCireBw@sApParati on
A, step (a), DVAP (0.025 mol, in 0.5 mM DCM, aniline (0.25 nmol, in 1 m
DCM), EDC (0.28 s mmmol, inIm DCM cddled to 8 C and DVF (100 |) were
added. The reaction m'xture was stirred at 25 C over night, then worked up
as described in Exanple 2. Sem preparatory HPLC (0.15 % TFA/ wat er:
acetonitrile 95.5 instead of the buffer phase) gave the title conpound (27
my, 309 Example L3oshing with Na20O3 sol ution. 1H NMR (300 MHz) S 9.75 (s,
1H), 9. 52y 6@.tribhdyi-3- (&Cm%@(amlzje% 7.32 (m 12H), 7.20 (t, 10 1H. M
mz 352 . a phenyl - 5, 6- bi

s(4-net hSFbFﬂ”(ﬁD}’;ih)enﬂ gyy‘diﬂﬂd %a@nbﬂmﬁ(ﬁé’ojxﬁg 0 25 mmol) from Preparation A, step
5,6-Di -p-tol razi ne- 2-car boxylic acid , . 0.25 mol) from

Pr epar at (Et)an(U\Ig 0025 mpl, ingS mbé@l\@safdb@: r%éﬁmoh it s dPEMIBEDE §i28e t he

! SRR BB ot N GO s

2.41 (s, wikhu rré@t%z’(ﬁﬁ@r it hen w&ﬁe&ﬁ?!@de@cﬂ&d% ER&RAYleD. 6- bi

s(4- met hoxyphenyl) - 2- pyrazinecar boxam

5, 6-Bi s- Sémrméﬁmmﬂw X0. p)s' r%aTFAbxétemetbnmlel% Saimsead 85thaduffer. hase)nol )
from Preparation A ste % used as. described in Exanple 13, to give
the titl gawhgggﬁgomwn@g 7 3@%%1fter washing with Na,COs 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-methylphenyl)-2-pyrazinecarboxamide

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) § 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)".

20

Example 15
N-phenyl-5.6-bis(4-methoxyphenyl)-2-pyrazinecarboxamide

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

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

'H NMR (300 MHz) § 9.74 (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 NMR (300 MHz) S 9.74 (s, 1H), 9.42 (s, 1H), 7.79 (d, 2H), 7.50 (d, 411),
7.42 (t, 2H, 7.19 (t, 1H), 6.94 (d, 2H), 6.89 (d, 2H), 3.88 (s, 3H), 3.85
(s, 3H). wBoz188412 (M+H) +. WD 03/ 051851 PCT/ GB02/ 05742 2»2T/(Boanplse 16

N- phenyl - 5, 6- bi s(4-chl orophen | pyrazi necar boxam de

5, 6- Bi s- (4- chl or ophenyl ) - pyr azi ne- 2- ca¥%oxylic acid (87 ng, 0.25 mwol) from
Preparation A, step (e), was used as described in Exanple 13, to give the
subtitle compound (6 ng, 5 69%9. 'H NVR (300 MHz) 8 9.66 (s, 1H), 9.52 (s,
1H), 7.79.(d,. 2H), 7.48-7.35 (m 10H), 7.21 (t, 1H). MS nmfz 420, 422, 424
( M+H) +. | e 17 N-phenyl -5, 6-bi s(2-chl orophen

l'y) =22- py¥ gigd, [ hervIS-2BhveadigecaiboRamigeheny! ) - pyrazi ne- 2- car boxylic
acid (877mg, O. om Preparatiton A step (f), was treated as
descri bed,d-BisExaonidrephkdyl){pyrazinee2-tarbot ylicl aeido@Maey) 025 rhAdl)fehm Phepratidd ' H
NMR (500 MHz) 6 9.73 (s, 1H), 9.66 (s, 1H), 7.81(d, 2H), 7.46-7.22 (m

11H) .  MB.istep (@2 @/as used as doseribag-i) Exammle k. te givg the subtitle compound (6 mg,

5- (4- Chl %%phenyl ) - 6-(2, 4-di chl orophenyl ) pyrazi ne-2-carboxylic acid

pi perPdi 1°¥:yl ami de 20 and

6-(4- chl ooplierabd Mrnh3 dhedl(sc Mpoopnanitn) Rywaa) 218y, #4887 bot! ioknarhelc,

pi peridin-1- 1yam de The m xfure of

5- (4- chl dipphenyl ) - 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-carboxylic acid (78 nyg,
0. 205 mrM?WH%}wﬂ%é‘%éKMﬁPBﬁ A step (i) and thionyl chloride (147 ny, 1.23
nmmol ) were refluxed in 25 toluene (2nml) for 3 hours. The solvent and
reagents were evaporated under reduced

10 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 MHz) § 9.73 (s, 1H), 9.66 (s, 1H), 7.81(d, 2H), 7.46-7.22 (m, 11H).
MS m/z 420, 422, 424 (M+H)".

Example 18
5-(4-Chlorophenyl)-6-(2,4-dichlorophenyl)pyrazine-2-carboxvlic acid piperidin-1-ylamide

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

vlamide
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 thionyl chloride (147 mg, 1.23 mmol) were refluxed in

25 toluene (2ml) 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:ethyl acetate 1:1) gave a mixture of the title

30  compounds (45 mg, 47%, ratio of isomers 0.5:1). "H NMR (300 MHz) & 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



pressure and the internedi ates were dissolved in DCM (1 m ). TEA (42 ng,
0.41 mmol ) and 1-am nopiperi dine (21 ng, 0.205 mmol) were dissolved in
DCM (I M )ward/osgded. The reaction mixture was stirred at PR3/GBoowsTni ght
and then evaporated under reduced pressure. Flash chromatography (Si02,
hept ane: et hyl acetate 1:1) gave a m xtd%re of the title 30 conmpounds (45 ngy,
47% ratio of isonmers 0.5:1). "HNWR (300 MHz) S 9.46 (s, 1H), 8.39 (s,
1H, 7.47-7.28 (m 7H), 3.02-2.84 (m 4H), 1.89-1.73 (m 4H), 1.57-1.41 (m
2H) and W82a8/16H1851 (RCH).GBURT 38 742, THD33.02-284( (), 41 1.88-1538 (s 4HLH).37-
7.47-7.2%&@%&} 3.02-2.84 (m 4H), 1.89-1.73 (m 4H), 1.57- 1.41 (m
2H) . Exa a) 5 N (1-piperidinyl)-

5- (4-chl or ophenvl)-6- (2, 4-di chl orophen | pyrazi necarboxam de The title
conpound was isolated fromthe m xture prepared in Exanple 18 (35 ng) by
pr epar at Evemghrkirfﬂl ography (9 ng, 269 . 1H NVR (300 MHz) 8 9.46 (s, 1H),

8 38 %0 2 d' l‘l i - —C 19 o?x'éh 1-%- §%—i thI% én -Z— I(a%’neélm()xagﬁiég' 1.40 (m

6 (4 chi crh@nheaaﬂn))mﬁrd(\easéiscmte@rmﬁpmbaﬂxduréprapwd BV Cuneis b@mgpby The tltle
conpound was isolated fromthe m xture prepared in Exanple 18

prepaE at Preparive AoogragpY (A mengo %3 18 3&@/&’11(1@0?)9%%’ 1@)93 82(8( gg) 1H),
8.50 (s, 1.54-1. 43
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actlve agai nst the receptor product of the CB 1 gene. The affinity of the
conpounds of the invention for central cannabinoid receptors is
denorigt r E5p@Plenl8B) hods described in Devane et al , Ml ecul ar Pharnacol ogy,
1988, 20 34, 6gdhy) ReecasphiRpt (54 M%rz&ze%n@.pﬁﬁ’nﬁ&@?o%ﬁm

Al ternatrvety thne assay y pertorned as ranes
pr epar ed The oite ceﬂnbsumitml 1;olated lfmfretdne euxmrd prepdred tﬂai)dzmgﬂn é8 \(\lfrmg) 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 (t, 4H), 1.80 (p, 4H), 1.54-1.43 (m, 2H).

15
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 WO01/70700 or EP 656354. Alternatively the assay may be
performed as follows.
10pg of membranes prepared from cells stably transfected with the CB1 gene were
suspended in 200u1 of 100mM NaCl, 5mM MgCl,, ImM EDTA, 50mM HEPES (pH 7.4),
1mM 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 0.1pCi [**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 (50mM Tris (pH 7.4),
5mM MgCl,, 50mM NaCl). Filters were then covered with scintilant and counted for the
amount of [3 5S]—GTP\(S retained by the filter.

30  Activity is measured in the absence of all ligands (minimum activity) or in the presence of
an EC80 concentration of CP55940 (maximum activity). These activities are set as 0%

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



suspended in 2001A of 100mM NadCl, 5mM MyCl2, 1mM EDTA, 50nM HEPES (pH 7. 4),
1mM DTT, 0.1% BSA and 1001t M GDP. To this was added an EC80 concentration
of 25 agowDIB/0§8P55940), the required concentration of te®CcTaBwposTd and
OliiCG [35S]-GIPyS. The reaction was allowed to proceed at 30C for 45
mn. Sanples were then transferred on24 o0 GF/B filters using a cel

harvester and washed with wash buffer (50mM Tris (pH 7.4), 5nmM MyC12, 50nmM
NaCl). Filters were then covered with scintilant and counted for the

amount otalp35EH aGT PyiSentageaofithelmpyimune adtivityeand pdatedcThesdaty atediticd aisimged i n

t he absence of .all i 1,0 agt i vi r tn the presence of an
EC80 cong'@rFﬂPﬁqqn&hz‘%T(%Z’gi@/ W ﬂﬁ?ﬁ]tf&%ﬁﬁ ‘fﬁ\?‘}e. ée’f‘?{g’é‘éedaaéﬁ%i ties are set
as 0%  apshchRRAGEYHIddto %ﬁféﬁh‘ﬁﬁ%é&%&ﬂ- mm)imrdf@ﬂysmﬂg (idek s of novel
l'igand, activity is WO 037051851 PCT/ GB02/ 05742 24 calculated as a

per cent agenditiortshisedraxi mum activity and plotted. The data are fitted using
the equation y=A+((B-A)/1+((C/ x) LTD)) and the I C50 val ue determ ned as the
concehtration required to give half maximal inhibition of GIPyS binding

under t hehe 6PN BE tHepR&hentinViddtion ARPRUNE &t BE CH1SeRIpRG]IES( avention are
active at the 1 receptor (1C50 <1 mcronolar). Mst preferred conpounds

have | C5icrRo®lath Mesd preferredoogpoosdsdpye KCT) pnapomelar. 25 Clainms 1. A
conmpound of forrmula (I) R4\ R5 31" 12 RNXY-NRR 5 and
pharmaceutically acceptable salts, prodrugs, solvates and crystalline forns
thereof, in



which R and R2 independently represent : a Cl_6al kyl group; 10 an

(am no) Cl1-4al kyl - group in which the amno is optionally substituted by one
or nore W0.03abisyl groups; an optionally substituted non- @CoreaR205742

C3_i 5carbocyclic group; a (C3_12cycloal kyl)C1 _3al kyl - group; a group
-(CH2)r (phenyl )Sin whichr is 0,1, 253 or 4, sis 1 whenr is 0
otherwise s is 1 or 2 15 and the phenyl groups are optionally

i ndependently substituted by one, two or three groups represented by Z
napht hyl ; anthracenyl; a saturatedChims 8 nmenbered heterocyclic group
cont ai ni ng, one nitrogen and optionally 20 one of the follow ng : oxygen,
sul phur TAéﬂmQB‘(’ﬂ‘{‘?t%ﬁHP‘%ﬁﬁ)rogen wherein the heterocyclic group is
optionally substituted by one or nore Cl.3al kyl groups, hydroxy or benzyl ;
1-adamantyl nethyl; a group - (CH2)t Het in whicht is 0,1, 2, 3 or 4, and
the al kyl ene chain is optionall%4 s%gjfiteﬁed by one or nore Cl_3al ky
groups and Het represents an ar { rocycle 25 optionally
substituted by one, two or three oupy selected froma Cl_5al kyl group, a
Cl. 5al koxy group or halo; or Rl 3gfyresdats H and 224 s as defined above; WD
03/ 051851 PCT/ GB02/ 05742 26 orRR aNd RXtoyertMR Riith the nitrogen atom
to which they are attached represent a saturated 5 to 8 nenbered

het er ocycli ¢ group containing one nitrogen and optionally one of the
followi ng : oxygen, sulphur or an additional nitrogen; wherein the
hetergcyclic group is optionally substituted by one or nore Cl_3al kyl

groups, BysIrRXsn REuRENF ¥ceptable salts, prodrugs, solvates and crystalline forms thereof, in

which

R' and R? independently represent :
a C;_galkyl group;
10 an (amino)C,.4alkyl- group in which the amino is optionally substituted by one or more
Cj.3alkyl groups;
an optionally substituted non-aromatic Cs.jscarbocyclic group;
a (Cs.1zocycloalkyl)Cy salkyl— group;
a group —(CHy),(phenyl );in whichris 0,1, 2,3 or 4, s is 1 when ris 0 otherwise s is 1 or 2
15 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
20  one of the following : oxygen, sulphur or an additional nitrogen wherein the heterocyclic
group is optionally substituted by one or more C,.zalkyl 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 C;salkyl groups and Het represents an aromatic heterocycle
25 optionally substituted by one, two or three groups selected from a Cj.salkyl group, a
C,.salkoxy group or halo;

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



Xis COor S02; Y is absent or represents NH optionally substitututed by a
Cl 3al kyl group; 10 R3 and R4 independently represent phenyl, thienyl or
pyri dyl eaol3ofisshi ch is optionally substituted by one , PClGRIR/0sTAR €E
groups represented by Z; Z represents a Cl_3al kyl group, a Cl_3al koxy
group, hydroxy, halo, trifluoronethyl,26 trifluoronethylthio,
trifluoronethoxy, trifluoronethyl sul phonyl, nitro, amno, nono or di 15
Cl_3al kyl am no, nono or di Cl1_3al kyl am do, Cl1_3al kyl sul phonyl

Cl1_3al koxycarb | , carboxy, cyano, carba | , mono or. di Cl 3al kyl
Car bamoy P! R g e EAICENA e BUPESTLAAm RV iah they areaitasheduspegTiba.
Cl. 3al koxynBidy to%rﬂélrﬂb%r%& ety g&%gﬂéﬂr 1coﬁtaﬁl?ﬁ?g 1y %@@h:ﬁﬁh optidraik one

Cl1_3al koxycarbonyl, carboxy, 03 no bamoyl ,” nono or

Cl_3al kybtaefolimyihg : oxeacsilptur o0hn Mditiamal nowgemowibrent thé heteok oclicCONHNRaRb
wherein Ra and Rb are as previously defined for Rl and R2 respectively and,
wi th t hegupys epfionply sultstitvteR bysene qrmare dertsrbky! groups, thiydrosy ©of bejgil at om t o
which they are attached represent 4-nethyl piperazin-1-yl or R represents
H and’R2 represents methyl or 25 1-benzylpiperidin-4-yl; Xis CO Yis
absent agdisi¥ bssdl; then R3 and R4 do not both represent 4-methoxyphenyl .
2. A conpound according to claiml1l in which RL represents H R2 represents
cyclohexyl, X is COand Y is absent. 30 WD 03/051851 PCT/ GB02/ 05742 27 3.
A conpound according to claiml in which Rl and R2 tqogether with the

ni t r ogen Yaif @hsenbor igpresenty NE opsiopalhy substifatptedy 2 Seslkyl B5YpPeri di nyl . 4. A
conpound according to claim1l in which RL represents H and R2 represents
phenyl. 5 5. A conpound according to claim1l as represented by formula |la

R6 R8N 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 Cy.alkyl group, a C;_salkoxy group, hydroxy, halo, trifluoromethyl,
trifluoromethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, amino, mono or di
15 Cjsalkylamino, mono or di C;.3alkylamido, C;.salkylsulphonyl, C;.zalkoxycarbonyl,

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

R’isH, a Ci.salkyl group, a C;_salkoxymethyl group, trifluoromethyl, a hydroxyC;_salkyl
group, C;_salkoxycarbonyl, carboxy, cyano, carbamoyl, mono or di C,.zalkylcarbamoyl,
20  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
25 1-benzylpiperidin-4-yl; X is CO; Y is absent and R® is H; then R? and R* do not both

represent 4-methoxyphenyl.

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

30



la NCONHR2 6 1| / 7 R R and pharnaceutically acceptable salts, solvates

and crystalline forns thereof, in which 10 R2 represents cycl ohexyl,

1- pi peri awoyB/osrssphenyl ; R6 represents H, chloro, brono, pagt¢Bo2/08742

met hoxy; and when R7 represents H, R8 represents H or chioro; and when R7
represents chloro, R8 represents H or Zhioro. 15 6. A conpound according to
any one of clains 1 to 4 in which RS is H 7. A conpound according to any

one of claims 1 to 4 in which Xis CO 8. A conpound according to any one

of cl ai

of ¢l ai m %ctpﬁmﬁus‘wﬂaq“ﬁ"é‘rcﬁﬂgé%&énﬁﬁ&w@kﬁaﬂfﬁﬁi SaRaE? aesth pPmy
N-(1-pi p%ml %:e ag %egl g bro%o%ﬁa%l necar boxam de; 25

N (1- pi perl enyl) - 2- pyrazi necar boxam de; WO

03/ 051851 PCT/ GBOZ/ 05742 28 N-(1-piperidinyl)- 5,6-bis(4-methylphenyl)-
2- pyrazi necar boxam de; N-(1-piperidin S5, 6- bi s(4- net hoxyphenyl ) -

2- pyr azi Hedaompeund akwording forclpnpl wmﬁ%r% _repregertis H(and&ﬂrmr@aﬁm@nghe)nyl

2- pyrazi necar boxam de; N-(1-piperidinyl)- 5,6-bis(2-chlorophenyl)-

2- pyrdzi necar boxani de; 5 N-cycl ohexyl -5, 6- di phenyl - 2- pyr azi necar boxani de;

N-cycl Oh%xxlcoghpg ﬁ §c§c€‘)rcﬁﬁ WB‘?{PY%Q regre@éﬂté’c?bﬁﬁﬁnﬁ[aquam de;

N- cycl ohexyl hy phenyl) - 2- pyr azi necar boxam de;
N- cycl ohexyl - 5, 6- bi s(4 met hoxyphenyl ) - 2- pyr azi necar boxam de;
N- cycl ohexyl - 5, 6- bi s(4'-qghl or oph(ﬁtyl )- 2-pyrazi necar boxam de;

Y.
CONHR?

6 7

: R

R

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

o R represents cyclohexyl, 1-piperidinyl or phenyl ;
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.
15 6. A compound according to any one of claims 1 to 4 in which R’ is 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,.
20

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;
25 N-(1-piperidinyl)- 5,6-bis(4-bromophenyl)-2-pyrazinecarboxamide;



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

N, 5, 6-tri phenyl - 2- pyrazi necar boxam de;

N- phenyl -wo6Bbs®s61- net hyl phenyl ) - 2- pyrazi necar boxam de;  MopleBmlosH26- bi
s(4- et hoxyphenyl ) - 2- pyrazi necar boxani de;

N- phenyl - 5, 6- bi s(4-chl or ophenyl ) - 2- pyr28zi necar boxani de; 15

N- phenyl -5, 6- bi s(2-chl or ophenyl ) - 2- pyrazi necar boxam de; N-(1-piperidinyl)-
5- (4-chl or ophenyl ) - 6- (2, 4-di chl orophenyl ) - 2- pyrazi necar boxam de; and

N- (1- pi pak{1dpipstidinyl)- 5,6-bis(4-methylphenyl)- 2-pyrazinecarboxamide;

6- (4- chl or gpheny|.) - 5- 4-di chl or gphe - 2- pyrazi necgr boxam de; and where
apE)I i cabﬁ’e(ﬁ?ﬁﬁﬁl%/‘liéﬂ)‘i éé?ﬂa‘l(‘g'lm %ﬁ?’ﬁ%@ygﬁ%ﬁ'@rz%%rgmgﬁndxr acemat es t her eof
as wel | rag RBA{HRARY. 6-BR(4-¥hiBfopRBlyAR e #Mih&arbtRhiifleeS and crystal line

20 1?. A corrpouﬁ’c?i) of I l'air

fornms thereof. forriula | as claimed in any previous
cl ai m f oW-(Isgperidimyl)resio-bisii@ alilorophenylA 2ppyarareesethtokemidef or nul ati on conpri si ng

a conpou of .for I, as,defined .in any one of clains 1 to 10 and a
phar m§ceBF?YGLQl’FWIgE%WB}%éZ'B&‘]WgW?oxaml ent or carrier. 25 13. Use of a
conpound NofyciHeRL 56 bis iR RHh e BAT 2 ST AR02LBRAARe; 29 R4\ R53 1 2 RN

X-Y-NR R I' and pharnmaceutical |y acceptable salts, prodrugs, solvates and

cryst al | Pheyclahery-1.odisébmethyiphepm) Spyrezingsartramid¢ependent |y represent : 5
0 Lot M PR SRl byl o e om0 1
N-cyclohexyl-5,6-bis(4-chlorophenyl)- 2-pyrazinecarboxamide;

10 N-cyclohexyl-5,6-bis(2-chlorophenyl)-2-pyrazinecarboxamide;
N,5,6-triphenyl-2-pyrazinecarboxamide;
N-phenyl-5,6-bis(4-methylphenyl)-2-pyrazinecarboxamide;
N-phenyl-5,6-bis(4-methoxyphenyl)-2-pyrazinecarboxamide;
N-phenyl-5,6-bis(4-chlorophenyl)-2-pyrazinecarboxamide;

15 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, stereoisomers and racemates thereof as
well as pharmaceutically acceptable salts, solvates and crystalline forms thereof.

20

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.
25

13. Use of a compound of formula I



an optionally substituted non-aromatic C3_1scarbocyclic group; a
(C3_12cycl oal kyl ) C1. 3al kyl - group; 10 a group -(CH2)r(phenyl )S in which r
is 0,1, 2w033051841 s is 1 whenr is O otherwise s is 1 or PRT/GBW/0sTae phenyl
groups are optionally independently substituted by one, two or three groups
represented by Z; naphthyl: anthracem; 15 a saturated 5 to 8 nenbered
het erocyclic group containing one nitrogen and optionally one of the

foll owi ng : oxygen, sul phur or an additional nitrogen wherein the
heterocyclic group is optionally substituted by one or nore Cl. 3al kyl
groups, hydroxy or benzyl ; 1- thyl; a group - (CHA Het in which
t is 0,1, 2, 3 or 4, and the alkyl hain is optionally 20 substituted by
one or nore Cl 3al kyl groups and3 resents anl &2 omatic heterocycle
optionally substituted by one, Ao ON"t hr¥e—ofothiR Rel ected from a

Cl_5al kyl group, a Cl1_sal koxy group or halo; or R represents Hand R2 is
as defined above; or Rl and R2 together with the nitrogen atomto which

they are attached represent a_ 25 sathrated 5 to 8 menbered het eroc clic

group corb@iPRRARACSHECayPerpEbletils- RsedrHER ISPy ashand anysrallins gms thereof, in
PCT/ GBO2/,Qp442 30 of the follow ng : oxygen, sulphur or an additional
ni trogen,; erein the heterocyclic group is optionally substituted by one

or nore Cl-3alkyl groyps, hydroxy or benzyl ; * is COor S02; 5 Yis

absent oﬁ r%@rés‘@ﬂ%@“ﬂﬁ%’p#ﬁﬁsﬂry substitututed by a Cl-3al kyl group; R3
and R4 i P . represent phenyl, thienyl or pyridyl each of which is
opt i ogal Ira;tel@lﬁ}gg#%%t ed by one , two or three groups represented by Z;, 10

an (amino)C,.4alkyl- group in which the amino is optionally substituted by one or more

C,.zalkyl groups;
an optionally substituted non-aromatic Cj.jscarbocyclic group;
a (Cs.12cycloalkyl)C,.3alkyl- group;

10 agroup —(CH;)«(phenyl )sin whichris 0,1, 2, 3 or 4, s is 1 when r is 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;

15 asaturated 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 Ci.zalkyl groups, hydroxy or benzyl ;
1-adamantylmethyl;

a group — (CH); Het in which tis 0,1, 2, 3 or 4, and the alkylene chain is optionally

20  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;
or R! and R? together with the nitrogen atom to which they are attached represent a

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



Z represents a Cl-3al kyl group, a Cl1_3al koxy group, hydroxy, halo,
trifluoronmethyl, trifluoronethylthio, trifluoronethoxy,

trifluorowethpbsal phonyl, nitro, am no, nono or di Cl_3alpkylGBuis742nmono or
di Cl1_3al kyl am do, C1_3al kyl sul phonyl, Cl1_3al koxycar bonyl, carboxy, cyano,
carbanoyl, nono or di Cl-3al kyl carbardyl, sul phanoyl and acetyl; and 15
R5 is H a Cl-3alkyl group, a Cl1_3al koxynethyl group, trifluoronethyl, a
hydr oxyCl_3al kyl group, Cl_3al koxycar bonyl, carboxy, cyano, carbanoyl,

mono or di Cl 3al kyl carbanoyl, acetyl. or hydrazi nocarbopyl of fornula

- couHNRaRBthm@fwﬁg REX YR8, TP oF %&a%Ja*éQnaLa@Q;ﬂaewF?fw ‘P%thf-?{fcéﬂl‘f R2
respectiyel v | j i t ment or
prophyl a |§¥6?a%%%@?#gﬁ“g@@%ﬂﬁ@%?ﬁg“9%?§3g§§?gggﬁgﬁh&§%629§ﬁ%ﬁﬁg’disorders,
schi zophreni a and bi pol ar di sorders, anxiety, anxio- depressive disorders,
depression, cognitive disorders, nmenory disorders, obsessive- conpul sive

di sorder Xis&lboeX®Pa; bulima, attention disorders, epilepsy, and rel ated

condi tions, and neurol ogi cal disorders such as denentia, neurol ogical
di sorders, 25 Parkinson's Disease, Huntington's Chorea and Al zheiner's

ceptt o ShaRRuRg ar Bl R e R o R, T oi i ost 1 na

septi c shock, respi rator St roi nt esti nal
systens, and extended abuse, addiction and/or relapse indications. 30 14.
A method of treating obesity, psychiatric disorders, psychotic disorders,

schi zophrRnaed R edependendy refiressnichenyl, Byistiyb oy pyrigyk pashcs pehiahsis wptionallyr der s,
depression, .. itive disorders, WO 03/051851_PCT/ GB02/ 05742 31 nenory

di sor der §‘FBSB§§%Q@(Q/%C-’(,13’915’6It}EF?/gOHPss%”PE?é?rg?GBQ%gr exia, bulinia, attention
disorgers, epilepsy, and related conditions, neurological disorders,
neur ol ogi cal disorders , Parkinson's D sease, Huntington's Chorea and

Al zhei meZ mplkaess €, salkghgamip, a Casadkaxyagouy, hydroxgdrabel wifluoremathgl,endocr i ne

di sorders, septic shock, diseases related to the 5 respiratory and _
gast r oi ni@iduqremethylihip eimflugrpmethaxypnidlnogsmatbylsulpleno.i nitHO, AFHNR MeNS of 54 o

[ ndi cat i pns, GNP S8 RAMENLab kY, @ RISIRSShAOL Fhkok, EbgR ve amount

of a
carboxy, cyano, carbamoyl, mono or di C,.zalkyl carbamoyl, sulphamoyl and acetyl; and

R’ is H, a C;3alkyl group, a C;.salkoxymethyl group, trifluoromethyl, a hydroxyC;.salkyl
group, C.zalkoxycarbonyl, carboxy, cyano, carbamoyl, mono or di C;.3alkylcarbamoyl,
acetyl, or hydrazinocarbonyl of formula -CONHNR’R® wherein R® and R are as
previously defined for R! and R? respectively;

20  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 neurological disorders such as dementia, neurological disorders,

25 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, and extended abuse, addiction and/or relapse

indications.

30 14. A method of treating obesity, psychiatric disorders, psychotic disorders, schizophrenia

and bipolar disorders, anxiety, anxio-depressive disorders, depression, cognitive disorders,



compound of formulal RA\ R5g 12 RNXY-NRR | io and

phar maceutical ly acceptable salts, prodrugs, solvates and crystalline forns
t her eof , woo3smbissh R1 and R2 i ndependently represent : aPCIi/@mbklyi42group;
an (am no) Cl_4al kyl - group in which the amino is optionally substituted by
one or more 15 C1_3al kyl groups; an &tionally substituted non-aromatic
C3_15carbocyclic group; a (C3_12cycloalkyl)C 1.3al kyl- group; a group
-(CH2)r(phenyl )Sin which r is 0,1, 2, 3 or 4, sis 1 whenr is O otherw se
s i s 1 omeghorpdidordaes, pihsessyve-eomapuirsveadigordensi anoadxia; bulinhég etietdion|dysosdedost i t ut ed
by one, t or three groups 20 represepted by Z: naphthyl. anthracenyl;

a satur a‘fl\é\@P@' ’?Bgéeﬁwgﬁﬁ%?cgﬁoq?e?e@f@g%’ﬁsli dsoég%ﬁdle}f@mgé&ﬁpﬁér%ﬁe’ ni trogen and
opt i onal pykiREE s Wisdabe Hudkih©oh RThorepandIzh&meP b Wisease, #imagdli ti onal

nitrogen wherein the heterocyclic 25 group is optionally substituted by one
o rmor e Grdeanteglargeploguctiveyiid exdpetne ispeprs. scptis shorkliseapmesiaigd to thD

03/ 051851 PCT/ GB02/ 05742 3 r - t hn.which t is 0,1, 2, 3
or 4,° ant PR Iggﬁtémgﬁgimﬁal ?’é?gegg;éﬁ % ﬁ’é‘%ﬁ%ﬁ%}& Eégtafl lgttléé%&b@ororﬁfgpsoer nor e
Cl_3al ky|ndagioms cditprishig ddapnieseng s plramacologichlly Biféctive amolst of@pt i onal |y
substituted by one, two or three groups selected froma Cl_sal kyl group, a

Cl_5al kosgmpeundof dormyta b

4 5
R
AN
3 | _ 1 2
R N X—Y—NRR

|
10 and pharmaceutically acceptable salts, prodrugs, solvates and crystalline forms thereof, in

which

R' and R? independently represent :

a C,¢alkyl group;

an (amino)C,_salkyl— group in which the amino is optionally substituted by one or more
15 Cjsalkyl groups;

an optionally substituted non-arométic Cs.1scarbocyclic group;

a (Cs.12cycloalkyl)Cj.salkyl— group;

a group —(CHz)(phenyl );in whichris 0,1, 2, 3 or 4, s is 1 when r is 0 otherwise s is 1 or 2

and the phenyl groups are optionally independently substituted by one, two or three groups
20 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
25 group is optionally substituted by one or more C,_jalkyl groups, hydroxy or benzyl ;

1-adamantylmethyl;



s or R represents Hand R2 is as defined above; or RlL and R2 together with
the nitrogen atomto which they are attached represent a saturated 5 to 8
menber ed wetoansyrl i ¢ group contai ni ng one nitrogen and opCTrmmkioy74one of
the follow ng : oxygen, sul phur or an additional nitrogen; wherein the
heterocyclic group is optionally subs}iZtuted by one or nore Cl_3al kyl
groups, hydroxy or benzyl ; 10 Xis COor S02; Y is absent or represents NH
optionally substitututed by a Cl_3al kyl group; 15 R3 and R4 independently

represent phenyl Lenyl ar. pyridyl jeach of hch s .optional

substit ulairow—éﬁ@%?kﬁ% wghich E%é}eﬂér 39pe ar"%ﬁ?%@%ﬁ@@%lc%?]?%;o%fgﬁe%r esents a
Cl_3al kylsulﬁls"tiﬂﬁf)dPI oftelor3AbIE 0% Y ,alyP BRyup S ¥ B¥yrepfeaifls arl Aroflati® hEERCHt -
trifluoronmethylthto, trifluoronethoxy, trifluoronethylsul phonyl, nitro,
am no, moptomallydubstit@eChy Imekiylosoritimee grompe selecteld fréth HB@).Jalldyh giodp, a
C1_3alkylsuIEhonyI, Cl. 3al koxycar bonyl , carboxy, cyano, carbanoyl, nono or
di ~ C1_3alyilkexy grapper halgy| phanoyl and acetyl; and R5 is H, a C1_3al kyl

group, a Cli3al kox th(#//*z ro trifl uoromethyl, a hydroxyCl_3al kyl
gr oup,5 cf’ aﬁ?é?&%%ﬁ%rh ,g(?%kig%%(eﬁalbgy%no, car banoyl, nono or di

C1_3al kylos gt oA togetier vAREY hitrogbn BXE RAVIKIEE Bich QRYAttathed @pEbéng a- CONHNRaRb
wherein Ra and Rb are as previously defined for' R and R2 respectively; to

a pat i entaturatete®th § membefed herociclingmoop nebntgniolg fanaedtrogenzang optienadly arleai ns 1
to 10 for use in the treatnent of obg(?_i,t . .30 16. A prs%g%ss for .the
pr epar at %5 Hedpllawmgmosyern: siPhy ofan additieral pitregeRy Whereshg Segeoryclic

PCT/ GBO2/ ch‘):_hZflig opt’i)’(?halﬁ)sulgs‘%ﬁ]lﬁé& 9}901?3 &%&%U@%aﬂiyl %PJU'EE',' lﬁ'd}dxy%ﬁl b%gl ,5 31T

10

XisCOorSO;;
Y is absent or represents NH optionally substitututed by a C;_salkyl group;

15 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.3alkyl group, a C;.3alkoxy group, hydroxy, halo, trifluoromethyl,
trifluoromethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, amino, mono or di
20  Cjsalkylamino, mono or di C;.salkylamido, C;.3alkylsulphonyl, C;.zalkoxycarbonyl,

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

R’ is H, a C,.3alkyl group, a C;.salkoxymethyl group, trifluoromethyl, a hydroxyC; ;alkyl
group, C;.zalkoxycarbonyl, carboxy, cyano, carbamoyl, mono or di Cy_zalkylcarbamoyl,

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

to a patient in need thereof.

15. A compound as defined in any one of claims 1 to 10 for use in the treatment of obesity.
30

16. A process for the preparation of a compound of formula I comprising



C2H R N11 5 in which R3, R4 and R5 are as previously defined with an
amne of formula Il R R2 YNH2 IIl in an inert solvent in the presence of
a coupl i yoagestssand optionally in the presence of a 10 eafraBrvsEL a
tenperature in the range of -25C to 150C to give a conpound of formula I

in which Xis CO or b) reacting a coddound of fornula IV :i:02A 15 IV in
which R3 , R4 and R5 are as previously defined and A represents halo with
an amine of formula VR R2 YNH2 V 20 in an inert solvent and optionally
in the presence of a catalyst at a tenperature in the range of -25Cto
150C to gjve a co ound of. for h in which Xis SO2. WD 03/051851

PCT/ GBO2AhEA4BNE 34 mR‘?““d/Qfé%fHﬁgu d of formilall R&§ NR5 3 RNOC®RH 11 5
in which R3, R4 and R5 are as previously defined with the exception of

5, 6-di phenyl - 2- pyrazi necarboxylic acid and
5,6-bis(4-nethoxypheny|)-2-pyrazineﬁarbefyliﬁqécid.

R™ N ‘coH

s inwhich R*, R*and R’ are as previously defined with an amine of formula III
R'R’ YNH, Im

in an inert solvent in the presence of a coupling agent and optionally in the presence of a
10 catalyst at a temperature in the range of -25°C to 150°C to give a compound of formula I

in which X is CO; or

b) reacting a compound of formula IV

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

formula V

R'R’? YNH, \%
20  in an inert solvent and optionally in the presence of a catalyst at a temperature in the range

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



WO 03/051851 PCT/GB02/05742
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17. A compound of formula IT

4 5
R N\ R
sl
R™ N “coH

s in which R? s 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.



