3-substituted 5, 6-diaryl - pyrazi ne- 2-car boxam de and
-2-sul fonam de derivatives as CBl nodul ators. Field of
wonventio3on The present invention relates to ceCcraEZ04/000970
3-substiruted-4, 5-di aryl pyrazi ne- 2- car boxam des 5
conpounds of fornmula I, to processes for preparing
such conpounds, to their use in the treatnent of
- -S-caffd B -cAkorfdhE s d&wﬁtwéschs CBl1
fnzgg%ffdd% ?ﬁ&mﬁlﬁ%%er apéﬁktﬁlﬂ%%tlge and to
arnaceutlcal conposi tions containing them
Flelﬂaﬁmum of the invention 10 It is known that
certain CBl1 nodul ators (known as antagonists or
i nverse agoni sts) are useful in the treatnent of
Theo fesd r{tﬁnvé}ﬁi}bﬁmefﬂtés' © thi6LiuBLtRGIeaal,5-dias@p gharihe-2-carboxamides
70700 and EP 656354 However, there is a need
5 conﬁpnmnCIEBQf faydwilaal, de Progessesifap prspadng ﬁw euepRRito their use in the

nd/ or . DVPK pr.o
e e mab o £35pobtr T Tl 28 Alers o, mettpy for thei
thex%E@atfcﬁi%@ h& ﬁ&rm@esmﬂ cdfipotitioandetiiningtieper ti es (WO

92/ 02513). e compounds disclosed in this docunent
are disclaimed fromthe conpound clainms of the present

ny [ phenyl - 2- pyrazi necar boxylic acid is
Back %109 e {Rvel 58 361. 20 Co-pendi ng application

10 PCT/ GB02/ 05742 di scl oses corrpounds of the general
rorula (A) A an @acalké agce IFbIe salts, ts) are
It 1E)rk§6WHgt§at estaim b i‘:tP’;?s PYRRE & SOy Hyprse agonis

useg? gf’tpﬁﬂn@}ﬁ %f%%eélﬂﬂ SROHIANE lavid MRBFASEBAL diforders (WOOL/70700

group; an (fam ho) C 1-4al kyl - group in which
and P a6ﬁ6654) sHoptvanaherg sulesteeditfod 691 omedelatorpr with improved

ph ﬁéﬁggq%ﬁég%ggﬁ%&qmgﬁrgﬁ% UbStd/orLf)tthQnacodynamlc properties.

i (C3-12cycl oal kyl ) C 1-3al kyl - gr oup,

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  Co-pending application PCT/GB02/05742 discloses compounds of the general formula (A)

R A

R N X—Y—NRR

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

s R!and R* independently represent:

a Cygalkyl group;
an (amino)Cj4alkyl~ group in which the amino is optionally substituted by one or more

Ci.zalkyl groups;
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a group -(CH 2)r(phenyl )s in which r is 0,1, 2, 3 or
4, sis 1 whenr is O otherwwse s is 1 or 2 and the
wohenyliigs oups are optionally independentl|y suB6TiSER0&d00970
by one, two or three groups represented by Z;
napht hyl ; anthracenyl; a saturated 5 to 8 nenbered
het erocyclic group containing one nitrogen and
optionally one of the follow ng: oxygen, sul phur or an
addi tional nitrogen wherein the heterocyclic group is
an Qpppndbasubyu@mwm@@au%% oREDOSYCHE BEPUPL - 3al ky !

0 or _benzyl ; 1-adamantylmethyl ; a
a(% oalk(yég{z?aﬁ Y which t is 0,1, 2, 3 or 4, and
a grBG§ ﬁtcﬁ;ﬁégﬁi%waﬁh Which rqpbuo nab by 4 S4i9gtwiidit 168 ORYhePRBeQlis 1 or 2

groups and Het represents an aromatic
andhBd pragy ghﬁxp@ ptei aptiahally mdésmidenttyeshbbijtutedd)y angptvor or three groups
three groups selected froma Cl-5al kyl group, a Cl-

repBadtikeskyy 4 oup or halo; or Rl represents Hand R2 is as

gﬁg.ned above; or Rl and R2 together with the nitrogen
na to which they are attached represent a saturated
antlral@y® NMenbered heterocyclic group containing one
nit r den and optionally one of the follow ng: oxyge
a s&ulapddus toR mambeldil theenalyché grapesontailiog @ing nlewgen and ‘optionally

het erocyclic group is optiona stitute
oneanrt@e@ﬁ%mgy pxwegu P ‘Hﬂir%&ﬁé‘%ﬁmr@g Hktgﬂgcn)gv € él Q:%leopeterocychc
SO2; Y. is,ab r .
ETOUP, ESQRY&OE% %u‘}gg&te% té;l&% éﬁ cf}g %:rl up, %g hg&dégxy or benzyl ;
1-a8HgReRdeRsl Yy represent phenyl thienyl or pyridyl
each of which is optionally substltut ed by one, two or
a gtdupee (G Hetriepriskntied, by2, 3 oz4r epd ély‘e glege chain is optionally

subgq}qufq%{}g%/ l@ﬁ%[og;xpore tq1r3g]1kﬁlglg’ik9ﬁé¥ ﬁgﬁﬁ 3%1% gep s%rn ¥ aroma%b heterocycle
t
optgel SO RARET B mer bl RRCTRIONE, S ROT Bt o isiy group. 2 Cu

ﬁMQQQQQ@beB;m@no or di Cl-3al kyl carbanoyl, sul phanoyl
and acetyl; andR5 is H, a Cl-3al kyl group, a

I@lreﬁmsmmﬁmtdrﬁﬁ isgs d@fpledtabpm,uor omet hyl , a
or hﬁg ragé( ylgltogégtlhely with the nitrogen atom to which they are attached represent 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;.3alkyl groups, hydroxy or benzyl;
X is CO or SOy;
Y is absent or represents NH optionally substitututed by a Cysalkyl 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 Ciaalkyl group, a Ci.3alkoxy group, hydroxy, halo, trifluoromethyl,
trifluoromethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, amino, mono or di
Cpsalkylamino, mono or di Cjsalkylamido, Ci.salkylsulphonyl, Cisalkoxycarbonyl,

carboxy, cyano, carbamoyl, mono or di Ci.alkyl carbamoyl, sulphamoyl and acetyl; and
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group, C1-3al koxycarbonyl, carboxy, cyano, carbanoyl,
mono or di Cl-3al kyl carbanoyl, acetyl, or
waydiaziosecar bonyl of fornula - CONHNR aRb wher eC/SR2004/000970
and Rb are as previously defined for RL and R2
respectively; with the provikxo that when Rl and R2
together with the nitrogen atomto which they are
attached represent 4- rret hyl pi perazin-1-yl or Rl
srepresents H and resents methy

or
R’ fis eﬁifylsﬁ)lﬂ(ﬁ]eglioﬁpna @4 941 oxymethybErowp, tsﬂa?teawthyarpdhy@gom@ salkyl

4 not both re
BB RS RERITY SHAOERen PR i PRRETE Hong,prdi O ggllylcarbamoyl,
ace%e%rt 2} erﬁM&&'rl%n’yl CofaRFmeH - elIIHER R Y \Sﬁ’éréﬁ‘ﬁr R* and R are as
scription of thé invention The invention relates to
preficuslypiefined ffr R'twad Rémespattiveby;nul a (1) | and
pharmaceutically acceptable salts thereof, i n V\,hi ch R1
and R2 independently repyesent phen th|en

w1qbyth¢ g@ydvissatiat whenR cndi tog@réereweté ﬁ@ yntmﬂen@tfamw which they are

e e e

1-HeRgy1Fipeidinef- Z)h)bd ROKYD: ¥ is aBédaoxyd ROoispHOfeh RTahdd/R* do not both
substituted one or nopre fluoro; a C3-8cyc] oal kyl
TepERseiip; 4- @egwwmh B Sheit pea In) theneatment el obesity, BSYChlamC and
ne ¥%ﬁ5ﬁ®_a®£grocycllc group contai ni ng one or nore
e ons sel ected from nitrogen, oxygen or sul phur;
or by a group NRI1IOR11 (in which R10 and R11
|ndependently represent hydrogen, a G - al kyl group, a
V. p or a Cl-6al koxycarbonyl group), or
Th%lr[v%gtrlc?ns RS, B S RnfoiRd egth%netmﬁnua “al koxy group
I'oOna substi tuted ne or nore Tl uoro),
hydr oxy, halo, trlfluoronethyl trifluoronethylthio,
trifluoromethyl sul phonyl, nitro a group NR1OR11 (in
d

whi g2 R1 1 |ndependently represent hydrogen, a
Cl- 6al k §P up, a Cl-6al kanoyl group or a Cl1-
6al koxy er | group), nono or di Cl-3al kyl am do,

Cl- 3al Kyt o,fﬁﬁ-SaIkyIsquhonyI, C1-

3al Kyl sul phonyl oxy, C1-3al koxycarbonyl, carboxy,
cyano, carbanoyl, nono or di Cl-3al kyl carbanoyl,
sul phanoyll acetyl, an aromatic heterocyclic group
which is optionally substituted by one or nore hal o,

C1- 4al kyl rifluor or. tr or onet hoxy and a
and pharmaceuucatl ly acceptab? a'.;l thereof 1In \!v ch Xy

R! and R? independently represent phenyl, thienyl or pyridyl each of which is

independently optionally substituted by one or more groups represented by Z;

Z represents a Cy_galkyl group optionally substituted by one or more: hydroxy; a Cy.salkoxy
group optionally substituted by one or more fluoro; a Cs.scycloalkyl group; a saturated or
partially unsaturated 5 to 8 membered heterocyclic group containing one or more
heteroatoms selected from nitrogen, oxygen or sulphur; or by a group NR!®R! (in which
R!%and R!! independently represent hydrogen, a Cj.salkyl group, a Cy.alkanoyl group or a
C.¢alkoxycarbonyl group), or Z represents a Cs.scycloalky! group, a Cisalkoxy group

(optionally substituted by one or more fluoro), hydroxy, halo, trifluoromethyl,
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saturated or partially unsaturated 5 to 8 nenbered

het erocyclic group containing one or nore heteroatons
weebmaatied4f rom ni trogen, oxygen or sul phur whePeT/SEL(04/000970

het erocyclic group is optionally substituted by one or

more C1-3al kyl groups, hydro%y, fluoro, benzyl or an

am no group -NRXRy in which Rx and Ry independently

represent H or Cl-4al kyl ; R3 represents a group of

forwulﬁ X-Y-NRS5R6 in which X is

CO Yi
trifoEQIpst mhipégﬂggmeghmlglgﬁqy&,ﬁ%qr%@ éréms%lﬁ{\g &lna‘lﬁ}‘lsl(gl R'%and R"

. - I n i1n ndept | :
indeRey e dGRHE SRR, 3Gyl RGBS Chre Bl BRA or 2 0
sallbsdE bemyla%ao&;@mgb_Qlcﬂélaillgmkylaﬁﬁw T, Akyithie hCY_hekyaglpionyl, C;.
is optionally substituted by one or nore Cl-3al kyl
saligylaupsmytoxgr Cuglkaycaboyyl oarbryy, oy MR rerbamest enenogori & Ci.salkyl
0, 1, 2 or 3 erein the cycloal kyl is.optionally . .
cardigpath (YRR o HoROAG PRy i gty iy optionally
- X ' h r ' :
wiSB8 7 e Y A SERTR N pons nt «
satfratedl drSpaktiyihshtuted 5 @b BahwhnBered he®rokyelic groapdcdrigining one or

phenyl ‘groups are optionally independently substituted )
molg heigepatymsreelected Srope niteggeas exygea ¢rysuphuiapyhersin the heterocyclic

08 AR nePutiley B GregitBp ec SricHIH: H 0N giooRediS. benzyl
or aﬁ&ﬁfn%%&%- g RO GH GhhidH R Ii%ﬁ_g?bnd&iiboﬂﬁgﬁesént SRRy ;

erei terocyclic group is opti
substituted by one or nore Cl-3al kyl groups, hydroxy,

R® frdlzgx'@Jeﬁﬁstargr&hpl@ffﬁﬁﬁhme—Wﬁ/| or an anino group

_ Rxg¥_|n whi ch Rx and Ry independently represent H or
in @hichaf ieyCO onSQoanantyl methyl ; a group - (CH )t Het

h & i ' I hai n
w § WD bk on sl ik el b paRog)
andRf anERF arlepirslently ateprastitc het er ocyclic
a Cr.¢alkyl group optionally substituted by one or more hydroxy;

an (amino)Cj.salkyl— group in which the amino is optionally substituted by one or more
Ci.salkyl groups;

a group (Cs.zcycloalkyl)(CH,),- wherein g is 0, 1, 2 or 3 wherein the cycloalkyl is
optionally substituted by one or more fluoro, hydroxy, Cisalkyl, Cjsalkoxy,
trifluoromethyl or trifluoromethoxy;

a group —~(CHy)(phenyl )sin whichris 0, 1,2,3 or4, s is 1 when r is 0 otherwise s is 1 or 2
and the phenyl groups are optionally independently substituted by one or more groups
represented by Z;

naphthyl;

anthracenyl;

a saturated or partially unsaturated 5 to 8 membered heterocyclic group containing one or
more heteroatoms selected from nitrogen, oxygen or sulphur wherein the heterocyclic

group is optionally substituted by one or more Cisalkyl groups, hydroxy, fluoro,
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group optionally substituted by one, two or three

groups selected froma Q sal kyl group, a Cl-Sal kOXy
waroupios4hal o; or R5 represents H and R6 i s agCcusk2eedoos7o

above; or R5 and R6 together with the nitrogen atomto

whi ch they are attached repr®sent a saturated or

partially unsaturated 5 to 8 nenbered heterocyclic

group contai ni ng one nitrogen and optionally one of

the fol |l ow ng: oxygen, sul phur_or an addjtipo

trifhwiorqranfhyl; DRAH edrnatt AT BERIGCER IR i BBISh & 6%?% Ronigdpgendently

subs ed one or nore Cl-3al kyl groups, hydroxy,
repﬁs% ,Or{:H‘Bﬁlf oromethyl, trifluoronethoxy, benzyl,
1a&hn9ﬁgﬁﬁﬁ | or an amino group -NRXRy in which Rx and
Ry | ndeperidently represent H or Cl-4alkyl; R4

a gfcﬁipr 23€hLy Hetdn (wtpch)t if 6y bu2a3 (o@l-Q)anmﬂllqy}cn\i\/mhalh is optionally
is 0, 1, 2, 3 or 4, and R7 represents a C4.12a. ky
subg?i@wsl by ows 01 MR C@afplkxh SIGFRY anchehre(P@elitz cayc%realﬁw Pfferocychc

sl R A R38R kS Bty Ot v

Clgrk@%l M,L gfipe; fluoro, amno or hydroxy, or R7
repr sents a group -(CH 2)aphenyl in which ais 0, 1,

or B’ representd Heand R e apliefingd apowaip i s optional |y
\Rﬁb“ RO B Al PGFOLR KOG VBT HPCT dpr aUisled present a
satwél Lé: §gﬁtlgfly gt o&t{n% e!dyé UBSELHL ALy %6{690% H?'g{&ﬁfge g?ntmmng one

contal ning one or

nm’oE@n fa8d lopybidly éreysreie fEUbWIHG! oﬁy%elﬁl bulph@nor aheddiional nitrogen;
eterocycllc group is optionally substituted by

whereén the haterecyClic Zmoupyis aptionaly, subsaiydd oy engper thﬁoa@}kyl groups,

NI TR (O Y -
' h of th

NESE SR ROk "BEEpdhaertty eprefeflin b ORAISEED O 1t 06

by one or nore Cl-6al kyl groups, Cil- 6alkoxy groups or
,nydroxy and R8 represents a Cl-12al kyl group or a
R @IQSZBESI@CS(WIQ?%@EH@@ (RBL2kES@ent s phenyl optionally

o DRUFIERIET s W BB B Oty s
or 384", k&@l@al@&l)@?{aﬂkﬁl |gYodfﬁé’@hL6fa¢JEﬁh 3s b@u&ldlll?l'@ﬂlﬁﬁtﬁdted by one or
0

het erocycllc group contai ning one or nore one
mok®|df the fotjowingy g€h salkyil grbag; fhormiamingenhydieten each

R’ represents a group —(CHy),phenyl in which ais 0, 1, 2, 3 or 4 and the phenyl group is
optionally substituted by one or more groups represented by Z which may be the same or

different or

R’ represents a saturated or partially unsaturated 5 to 8 membered heterocyclic group
containing one or more of the of the following: oxygen, sulphur or nitrogen; wherein the
heterocyclic group is optionally substituted by one or more Cisalkyl groups, Cj.sacyl

groups, hydroxy, amino or benzyl; or
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of these rings is optionally substituted by one or

nore groups represented by Z which may be the sane or
wdizbd4ament; with the proviso that R4 is not a PCT/SE2004/000970

Cl1- 3al koxynet hyl group unless R3 represents a group of

formula X-YNRSR6 i-n which X§s CO and Y is absent and

R5 is Hand R6 is a C3-8 cycloal kyl group substituted

by one or nore fluoro or Xis COand Y is NH and NR5R6

toget her represent a_ piperidino group . substituted by
y % Egh :
R*ompresantyrprasodn abfasmuly -(RBLlepcBeht K dn (g @ndal fegependently

roup ar, a - | oal kenyl up...0pt i | 1. .
repBlsgtianteRer By fone Bt ariy el Ph i RIRE shalE s Hgenspacaty optionally
j e j r ent; r S 8
s B ol e R Py B G hicdy end R
reptdsents @, Chydikgk groupr oramiCigzallanxyRéoug r R¥erepeesenty phexpy] afptionally

formula -(CH2)gR9 in which qis 0, 1, 2, 3 or 4 and R9 .
indepgndertbintsybefitatgd 1 by yerieo 8F kippreglogEpupy of R° represents an aromatic

C3-12cycl oal kenyl Qup, I n ti .
R G o SR o BBV TAbaBRRESTR bfpgbered heteroeyeli
grdﬁg%%ﬁﬁéfrﬁﬁ§ gndof Aol HESRELAGwWHES! Skfﬁ)‘& killphBToR WRrogen wherein each

contai ning one or nore of one foll.owm ng: oxygen,
of thebephings isoptibtallygehstithted by wne ac imapé gtdups ecprésagted by Z which may

optional ly substituted by one_qr. nore_groups 3
be thegrme o difderpyt; Withihe prowisy thal R ienetafer- ﬁ(oaym?tgyleg{pug unless R

or R4 repres 6 - i ' 5.
rerpisppase fre o otade TR ALY 5 GO o Bl ahd R s 1

anSRORtE ¢ @@lcﬁkg@?ﬁm@%uﬂ@ftﬁe@y $8é Ky ot PLRS oANUis RD hrid Y is NH
as previously defined; orR4 represents a group of

and DIRTRS @ge(her-Bprasont(Ofperidin0 growpviwbstituted hymme s mase gworo; or R®
i nteger_O, Ore

1, 2, 3 4, i i ch t .
oS 3iq i e % Ao BT el BESERDY B b v
I ] f
o BufPap Sy POy e e PR oL o

descri bed; or R4 represents a group of fornula
CONRL1R12 in which R11 and R12 i ndependently represent
R* emreseatscl Caalalkyl groupnptionally sobst@atedyhty epegiphore fluoro, hydroxy, or
substituted by one or nore hydroxy groups provided
AP at | east one of R11 and R12 is a hydroxyCl- 8al kyl
group; or R4 represents a group of fornmula - L2CN in
which L2 represents a Cl-6al kyl ene chain. According to
R*asprevendi grenp odfortduea FCEERRY in mbeett ), 1R2aMdr Rand R® represents
I ndependent|y represent phenyl, thienyl or pyridyl .
a Gagsycloplkyheeowpi & Co-narpesikenyl BxpuppPhemid anyargmpie hetegogyrlic group

or g%at%?a%ecp or partially unsaturated 5 to 8 membered heterocyclic group containing one
or more of one following: oxygen, sulphur or nitrogen wherein each of these rings is
optionally substituted by one or more groups represented by Z which may be the same or

different ; or

R* represents a group of formula ~L'R’ in which L' represents a Cp-salkenylene chain

optionally substituted by one or more Cy.qalkyl groups and R’ is as previously defined; or
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nore groups represented by Z; Z represents a Cl-8al kyl
group, a Cl-6al koxy group, hydroxy, halo,
wonrbddmosenet hyl , trifl uoronethylthio, PCT/SE2004/000970
trifluoromethoxy, trifluoronethylsul phonyl, nitro,
nmono or di Cl- 3al kyl am do, €1-3al kyl sul phonyl oxy,
Cl- 3al koxycar bonyl, carboxy, cyano, carbanoyl, nono or
di Ci1-3al kyl carbanoyl, sulphannyl acetyl, an
aronatlc het erocyclic p which js optlonally
R* subsaentsm gdup9f fomeaubsy-( n)&-(ﬂfiC@) R:a-ma‘{hk% m represents an integer 0,

A TR PT LT A 600, SRy v o
md2¢ AHEroC %Q@ | RS0 mni%Pf‘e Vﬁkgg & LR %)Q)'ﬁoﬁﬁh@ ‘a‘(ﬁﬂ? RP Gwhich

ni t'rogén gen or su rern the heterocycly

q 0 RIS asﬁpreﬂbusmaédcyibsd;bﬁtltut ed by one or nore
Cl- 3al kyl groups, hydroxy, fluoro, benzyl or an am no
group -NRxRy in which Rx and Ry independently
represent H or Cl-4al kyl; R3 represents a group of

ATl NER O A C—

H 6%l 3|ﬁ}>l<’|y1 gf SupPore €, %’ikﬁng*o@ shlB\ﬂﬁEtSdﬂ @?l’ﬁde)’orr BPFEBRNbXy groups

group in

a Cl1- gr oup é n1no Cl- 4alg&
V& §TBP; Bhe or

prapidecHhatres mﬁﬁ cm@ qf£ opmd ds Wy@r@mlx g
nore Cl1-3al kyl groups; a group
(C3-12cycl oal kyl ) (CH2) g- wherein is 0, 1, 2 or 3

RYwie®nt 4 feus yEicemley 1 *CN iapthicinaf tepreseis {2i @ Letkgflehy chain.
one or nore fluoro, hydroxy, C alky! C ~al koxy
trifluoronmethyl or trifluoronethoxy; a group' -(CH
2)r(phenyl )s in whichr is 0, 1, 2, 3 or 4 sis 1
when r is O otherwise s is 1 or 2 and_the phenyl

Acgomdiipstoaareempodimeat bfythie ipriespemideention, Bl khed R undepehdentiyarepresent

PR TR N S TR ——

nugegﬁﬁgggggﬁggkg%gqgcl|c group contai ning one or

Z represents a Cpgalkyl group, a Cjealkoxy group, hydroxy, halo, trifluoromethyl,
trifluoromethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, mono or di Ci.
salkylamido, Cj.alkylsulphonyl, Ci.alkylsulphonyloxy, Cjsalkoxycarbonyl, carboxy,
cyano, carbamoyl, mono or di Cjsalkyl carbamoyl, sulphamoyl, acetyl, an aromatic
heterocyclic group which is optionally substituted by one or more halo, Cjjalkyl,
trifluoromethyl or trifluoromethoxy and a saturated or partially unsaturated 5 to 8
membered heterocyclic group containing one or more heteroatoms selected from nitrogen,
oxygen or sulphur wherein the heterocyclic group is optionally substituted by one or more
C1.salkyl groups, hydroxy, fluoro, benzyl or an amino group -NR*R” in which R* and RY

independently represent H or Cy.4alkyl;

R? represents a group of formula X-Y-NR’R®

in which X is CO or SO,

and Y is absent or represents NH optionally substituted by a Cy.3alkyl group
and R® and R° independently represent :



10

15

20

25

nore heteroatons selected fromnitrogen, oxygen or

sul phur wherein the heterocyclic group is optionally
weoeubsiitozted by one or nore Cl-3al kyl groups, RguiSBX004/000970

fluoro, trifluoronethyl, benzyl or an am no group

-NRxRy in which Rx and Ry in8ependently represent H or

Cl- 4al kyl; 1-adamantylnethyl ; a group - (CH2)t Het in

whicht is 0,1, 2, 3 or 4, and the al kylene chain is
a phlkghably, substituted by one or nore Q‘al kyl groups

and Het represents an aromatic heterocyclic group

| u t f ‘

an ggrfng dJalfklyg Eﬁ;ug il xﬂ% {93{%«? gr‘gxbrro ig’oo gg%l osg)sg{uo@é&ou p§yo one or more
chgﬂkﬂggmnmRS represents H and R6 is as defined above;

or R5 and gether with the nitrogen atomto which

a groayp %ezcart:koaldﬂ (CHppr exbereinag datQurlatledr 8rwhereini tiel gycloalkyl is

ns tura 8 nmenbered het rocyc
hgde‘ﬁ% ?ﬁy r?f’é’enoran‘alo%?pt M9 | b}’ﬁg’ﬂg&’ ofCiraRlkyl  Cisalkoxy,
m@ﬁﬂ,ﬁyh{;}g@rtﬁﬁﬁgﬁﬁmmﬁ phur or an additional nitrogen;

erern the heterocyclic group is optionally

a geolpst(COHy) eyl )pinavideh nisrG 10D 3o, s3all kjHen g0l ptherwise s is 1 or 2

ydroxy, fluoro, trifluoronmethyl, trifluoronmethoxy,

an%éhezyhenytgr@ar%m optiopallyandgpsrideniy substitagk Ry ne vmrr@rf: groups
gg R&gl ndependently represent H or Cl1-4al kyl;

reprr%s&l &% a group of formula (CH2)nCOOR? in whi ch n

naptih@; 1. 2, 3 or 4; and R7 represents a CA4-12al kyl

group, a C3 12cycl oal kyl group or a
anth€edylcycl oal kyl ) C1- 3al kyI gr oup each of V\,hi ch S

optional ly substituted
a sg@rqtmwﬂlzgly@mgtgrq@q SQ}p@JBembqrg@)p%terogwlwogrggp containing one or

mQ V\% qlrﬁ gdtoﬁg dﬁg(j_t%g ? %i%n&ggf%a (%9}%%%16 %ﬁg@ a%e@é(m thQ heterocyclic

groupis

gréwpt i %hbﬂalﬁyu REbdutEE bydYoneNer o8 DCE A4k ugﬁm s, hydroxy, fluoro,

represented by Z which may be the sanme or dif erent or
trliIRYorDElpthak drengylaos an wEte diroup pERIR’aid whichsBY undtRd irBlependently
to nbereg heterocyclic group containing one or
rem%qegt fortq%al YLt he fol | owi ng: oxygen, sul phur or
. erein the heterocyclic group is optionally
1%§r ﬁﬁﬁk gpby one or nore Cl-3al kyl groups, acy!

a GoOd PS(CHLY dHeX ¥, whithN0isal,1 082\ ;4, Gihd the alkylene chain is optionally

substituted by one or more Cjsalkyl groups and Het represents an aromatic heterocyclic
group 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 or partially unsaturated 5 to 8 membered heterocyclic group containing one
nitrogen and optionally one of the following: oxygén, sulphur or an additional nitrogen;
wherein the heterocyclic group is optionally substituted by one or more more Cjzalkyl
groups, hydroxy, fluoro, trifluoromethyl, trifluoromethoxy, benzyl, Ci.salkanoyl or an

amino group -NR*R” in which R* and R independently represent H or Cy_salkyl;
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R4 represents a group of fornmula -(CH2) O O (CH2) P- R8

in which o and p i ndependently represent an integer O,
wa20®R/11830r 4 and R8 represents a Cl-12al kyl gPOUSER408/000970

the proviso that R4 is not a Cl-3al koxynet hyl group,

or R8 represents phenyl optionally independently

substituted by one or nore Z groups or R8 represents

an aromatic heterocyclic group or.a saturated or

partially unsaturated 5 to 8 mepbered heterocyclic

R* gemessntson 2seup olgfoomeleofCHDiGOOR dnevinidl | Bk Ag:l. 8xy gurft; and R’

R By DI A b BHOET RSPR B baricselbdioDCuaalkyl-
gro%g RL&S SN vRRNRY oﬁid‘iﬁilg BulbSaYnt&LbY BRe DAMRO of dhd folo®itg: a Ci.alkyl

represents a C4-12al kyl group optionally

grosippBiierbparaholoy hedrexprormor e fl uoro, hydroxy, or am no;

or R4 represents a group of fornmula -(CH2)gR9 in which

gis 0, 1, 2, 3 or 4 and R9 represents a
7C3-12cycl oal kyl ~gro phenyl ., an 4ro [ .
R prareratyn eour 5 oipBey Bt £ G fis pf 4opg the phenyl group is
optitBRYy WiBdifete® by Ond oﬁf@@{gﬁﬁp@ e e Qe ByCZ IR may be the same or

contai ning one” or nore of one foll ow ng: oxygen,
diffesdmplour or nitrogen wherein each of these rings is

optionally substituted by one or nore groups

represented by Z which may be the sane or different;

R Rt OR SR of BERID sl PhPY 1o § HENBh i ogyetc sow

cortRiny 6t FFlBoreChiT 188 DNlife Rk ink? dxl¥dn, GUPHAr GPAitORE]; |Wherein the

substituted by one or nore fluoro, hydroxy, or am no
heterocRil: gappeiserptionallysobgtituséd foor ong ar niaeXgRtkyl groups, Ci.sacyl

which g and RO is as previously described. It will be
QRSP B e 2RHROTRRRR ¥ substituent Z is present in

nore than one group that these substituents are
i ndependently sel ected and may be the sane or

R*Aeprbement -ngLgbeoﬂ RIrMURS GOHL), O-NEHSY,ORY ¢h iwthigh oumd rpeadspendently
an aromatic 5-, 6-, or 7-nepgbered nonocyclic ring or a )
rep@esent arl DitegenPed e hord ani cRr repgesemistehCupalkyl gioyp Withgpe proviso

heter oat o el ected.from oxygen, nifrogen and [ fur.
el B G ARV EHOL SO0y Of P FrauBe RRGHytiong by mdependently
i r2bofs or L R Rip¥dsenR4R%00nthtic heterocycli a
Sutl?ségggdzg I(/)Pé XI %Og%%g’? y‘%ﬂ,s 0|cr)yr a{\zaeglly SIer,l t hi azol §/CI ,e SrocyCHe Srotp of
sathﬁl@ﬁdhbla?zﬁjtiﬁlﬂy ufskadhted d 1 § nidmimtdédhetksocyclio g@nplephtaining one or
tetrazolyl, pyridyl, pyridazinyl, pyrimdinyl, . .
magy reizmy ifollowiag s ok ysear sWiphur 198 itpeAtamiperein ifaelh \af, these rings is
opggrpaﬁ?/tsm)&ﬂwed b?/eorﬁzeo%an%c?rle %lrdups represented by Z which may be the same or

different;

R* represents a Cy.ppalkyl group optionally substituted by one or more fluoro, hydroxy, or

amino; or

R* represents a group of formula -(CHz)ng in whichqis 0, 1,2,3 or 4 and R’ represents
a Ca.jocycloalkyl group, phenyl, an aromatic heterocyclic group or a saturated or partially

unsaturated 5 to 8 membered heterocyclic group containing one or more of one following:
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benzi m dazol yl , benzot hi azol yl, indazolyl,

benzof urazanyl, quinolyl, isoquinolyl, quinazolinyl,
wqubamialsinyl , ci nnolinyl or naphthyridinyl, pretsEzbNY0970
furyl, pyrrolyl, thienyl, oxazolyl, isoxazolyl,

i m dazol yl, pyrazolyl, oxazolyl thiazolyl,
i sot hi azol yl, oxadi azolyl, thiadiazolyl, triazolyl,
tetrazolyl, pyridyl, pyridazinyl, pyrimdinyl,
pyrazinyl or 1,3,5- triazenyl and nore referab
oxysgns silghiur ot hiteaggn whiersinl aachl §f thess (igs |1§/1>pt6¥1 Wﬂ&glruted by one or

Sui t abl e sat ur artial unsat to 8
mopsas o RaTHr oy & Vil B Rttt SR 8 v
het er oat ons sel ect ed fron1n|trogen oxygen or sul phur
i nclude, for exanple oxiranyl, oxetanyl
R4 @%fe@émﬂﬁ%ﬁwpaﬂﬁlformhm -I(GHMI’-(O{(MHBJI in which m represents an integer
di hydro i azoly 1,3- thiazolidin ﬁ
0, by?r Bodridyin, wlpjyh Bo ;ce@rqsymts a,ﬁjplpqi]@y i SHOYP optionally substituted by one or
t et rahy 1o, tetrahy -0 9
ey LGRS £ R 0 e RPENRG § EoRP SO AR’ in which
L di b azi nyl, honopi perazi nyl,
4 ag??)i?r ogj;‘%\ggﬁ%fi?&?gﬁ'ahydr opyri di nyl,
di hydr opyri m di nyl or tetrahydropyrimdinyl,
preferably tetrahydrofuranyl,_tetrahydropyranyl,
It wlrbedmdgrsmﬁ thagryikess p ﬁ%stlt%rlb% 1§ RFESRAF 1Tl '8%9{ o5 HYYP that these
referably tetrah I opyr an-
sy eniss FBRRah! NG AR seonl BF LA OPY
pi peridin-4-yl or plpera2|n 1 yl . Further val ues of
Rl, R2, R3, R4, R5 and R6 in conpounds of formula I
Tha owrhobtomvaticl hewdcb/clhe groufe ma«tamsdalt reaomstic hS-v f-ues  Frayembered

be used where appropriate w th of the def%nlt o%_f
mOEPAYGHE S B SRS OTRABTEA GUESRT Gng¥ithrep 9y five ting heteroatoms

I | .
sechet?g ﬁir(])%I {)ﬁgﬁ& it %E%b Qr?c{e %)Llflglge ltﬂ)geny glepe&gent Fl%ﬁlps include,
fop@Jah@P@fdr}’l §§'H§Iy'1 trhfeRdll, Doz, BoxaFRIE, ﬁﬂﬁﬁ@ldbylppyrazolyl thiazolyl,

. I'n anot her partlcular group of conpounds of
1sdtluazu]|j/la bxadi@zaldpr dsediazol BONHRKzOIA, wietiepolRk rrypidek e pysidazinyl,
pi peri dino, 4 4- d|fluoroc cl ohe

pyaweqllawapvw@ubslﬁ SNty Fﬂﬁ%ﬂ Phiol7 e aitienyl, benzoxazolyl,
begﬁﬁﬁda‘ig X?s l%rnggtrﬂlﬁ‘}t) ﬁomﬁwﬁ Ofhefi Y] fﬁ%& g;l (ﬁ:innolyl isoquinolyl,

r'eprese riazo tetrazol yl,

quitigslalyy, quiddxaBay) Mhnolmsdlbﬁha@hth}frﬁiﬂylrmkﬁérably ﬁnyhpyﬁry]yl thienyl,
i sot hi azol yl, oxadi azolyl, thiadiazolyl, azol actonyl

oxagolylz étoxaiotyll irisderolsk paizolyli exagphl dhigralyl, s@%@@quﬂt @gadiazolyl,
g0 I g B, BT RSB PR gt o 135
tn%%n%lca?ﬁﬁllq%}n‘:ﬁﬁé()feﬁﬁgf%ri)%é aﬁﬁéy&? gﬁr%ldr?%ylw %&Xzolﬁ'ﬂr B9ridyl.

Suitable saturated or partially unsaturated 5 to 8 membered heterocyclic group containing
one or more heteroatoms selected from‘nitrogen, oxygen or sulphur include, for example
oxiranyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, 2,3-dihydro-1,3-thiazolyl, 1,3-
thiazolidinyl, pyrrolinyl, pyrrolidinyl, morpholinyl, tetrahydro-1,4-thiazinyl, 1-oxotetra-
hydrothienyl, 1,1-dioxotetrahydro-1,4-thiazinyl, piperidinyl, homopiperidinyl, piperazinyl,
homopiperazinyl, dihuydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl or tetra-
hydropyrimidinyl, preferably  tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl,
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Cl- 6al kyl group optionally substituted by one or nore

of the foll ow ng: Cl-3al koxy, hydroxy, am no,
wQ2e@alkogh am no, di (CLl-6al kyl )am no, norphol i npCT/SE2004/000970

pi peridinyl or pyrrolidinyl or a group of formula

CH(X) RoRg in which X is hydrbky, a Cl-6al koxy group,

di fl uor onet hoxy, Cl1-6al kyl, am no, Cl1-6al kyl am no,

di (C1- 6a|ky|)anino nor phol i nyl , piperidinyl or

pyrrolidinyl, represents hydrogen 1-6
m@pw@ybrpwe@nﬂc@rcﬂlﬁ%wwl gma preéiﬁablpé @@w&-ﬂ tetrahydro-

py@%-é{:{yolgg?ﬁrglécgﬂ@-ﬁa oé)alﬂo 583%{% rbqubo, ¢ ege@ﬁﬁ/ h?f?h#fﬁlper%ﬁupyl

substituted on carbon by one or nore quoro
Particularly uis 1. Particularly R represents
Futthma\zadne)slofcﬂﬂt RART, RY, RUbst RY irt extnymypnds ef fnrmutarbnw folkwy. Tt will
follown nor phol i nyl , piperidinyl, pyrrol.idinyl
be @rdegaioRy Paat sechgyabiss, may benesd wheg |amgnop@%t6 erﬁth&HYaof the definitions,

cijps PR R B o sk, one o e

Cl- 6al kyl am no, di (Cl- 6al kyI )am no, norpholinyl,

e oS péﬁr £@nbdiiié! o0 forfhu®d QUPROfanfiogU k@resent phenyl
I“@?%xgr %!ﬁ Whi C Ps yd?ox;, dlﬂuoroma\thoxy@p pheny
indepeitienily Iopt1mmllmcpb@tm«ﬂ oy loagronmorei¢hl@o-08 atnétiayd ani no,

nor phol i nyl, piperidinyl or pyrrolidinyl. Particularly
R represents tetrazolyl, optionally substituted by one

In QhotRBY ﬁ‘arﬁfzulﬁﬂ" oﬁ%df Whip@undEosfdehuayl, R3 @é}ﬂ@ielnd;l G]@NHRk in which
pyrroI|d|ny sal kyl thi o group, {cloalk

Rigrepeasenss pipulimnl 4ididnaragycipherpinar 1Gs- sglmsls optien
hvARg Or nore of the follow ng: Cl-3al koxy, hydroxy,
Y8 %o, C1-6al kyl ami no, di (C1-6al kyl ) ani no, |
mor phol i nyl, piperidinyl or pyrrolidinyl or a group of
forrrula CH(X)Rqu in which X is hydro
fprthes marrAUE ByouRCH. CogImeyRds afriormtiady l%amweaﬁn tpigolyl, tetrazolyl,
) | i Yi
1mgd %%' q%Hf])Yl a@e&éa{%)‘{zﬂ}? 6)@% rn(r))l 1@ dzgi o1Ecr)]ti:'lfsazg 1yl oxadiazolyl,
thibdinmellla akoliastondpsreszetitieny] bgchf olﬁ’ Whiczh 1b|c@t1bhalliyhsr‘tstlt‘mtd§1by one or

it 5 SRS dentl Yt gPresent phen ot Lanal o group, o .

Gc%@@i'llgﬁeﬁ%ip %%ﬂﬁ%ﬁ&/ kbﬂ/drg{(? Uinind, @F QRy15RORA1(0).sMkY154Mino, or a
yl group, a group
Crsalkyl group optionally substituted by one or more of the following: Ci.3alkoxy,

stituted by

hydroxy, amino, Cjgalkylamino, di(Cisalkyl)amino, morpholinyl, piperidinyl or
pyrrolidinyl or a group of formula CH(X)RPR? in which X is hydroxy, a Cyalkoxy group,
difluoromethoxy, Ciealkyl, amino, Cj.salkylamino, di(Cisalkyl)amino, morpholinyl,
piperidinyl or pyrrolidinyl, RP represents hydrogen, a Cysalkyl group or a Csecycloalkyl
group and R? represents hydrogen, a Ciealkyl group or a Csecycloalkyl group or R
represents Ci.salkoxy group terminally substituted on carbon by one or more fluoro.

Particularly u is 1.

Particularly R represents triazolyl optionally substituted by one or more of the following:
morpholinyl, piperidinyl, pyrrolidinyl, a Cyalkylthio group, a Cs.ecycloalkyl group or a
Ci.salkyl group optionally substituted by one or more of the following: C;.;alkoxy,
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CO R7 in which R7 represents a C4-8al kyl group, and Y
is represents NH and R5 represents H and R6 represents
woeoddmosephenyl or phenyl optionally substituPed/sBgo4/000970
trifluoronmethyl or R5 and R6 together with the
nitrogen to which they are at2ached represent
pi peri di no, norpholino or piperazino each of which is
optionally substituted by one or nore Q‘al kyl
hydbRylpSanhiyid) 0Ky sallbllaraing, ti(Ch. kalbylyamhh,yl r,norphohnyl piperidinyl or
trifluoromethoxy,. benzyl | kano

Cl-6
Py sipy - QR 5P UP 1O AT A Ko GRETRY I Wa@é@ﬁ H{/&f;?xy, difluoromethoxy,
oH AN 1 idinyl or

€ Fﬁg’?esgﬁ% H%Pﬁﬂy%?ﬁlgl di 1gséio 123 opt i ongm i, piperidiny
pysolbdihylt ut ed by am no; R6 repr esents tet rahydr opyr anyl

or 4- piperidinyl optionally substituted by one or

nore Cl- 3al kyl groups, hydroxy, fluoro,

| da¥ds tetrdZofy WO ART ) QibiituRRINFAYdne or more of the followin

Pa%lc{ﬂfa}? %B%{' orS %n ar%Jl @grou}g - Fe>l<lF\>yn]?€yy whi ch Rx and &

moRyhalimgie gﬂpﬁd@myllypyreqitd@s)éna (H-sekkylthioAgibwy| 2 Sa scacmlkyl group or a

Y, B P T R R L B P ety

hy@bk{Cc hafinbe pC?EﬁK\}tlalﬁhﬁer ldeliO) Qalk yIpriAG) li‘m@rgﬂfohnyl p1per1d1ny1 or
pi perazi no eac which is OE gL onal |y substituted

by
pymh@aqu a group| afdermnula GHCORIR i tihichi Kris @V@%h@ﬂuoromﬁhoxx

LIS AT ol HCHPH, "Bl B o

py@plidiayial | y substituted by one or nore chloro; and R7
represents butyl, t r -butyl, cyclohexyl or benzyl. A
third particul ar group of conpounds of formula | is
represented by fornula lielie wherein Rl and R2

Oneqprtesibn tgraipaficonripodsisarfdemily I opepesaitdd/bysfdomtlatlin ed
by one or nore chloro or nethyl; uis O 1, 2, 3, or

4; R represents_ triazolyl, tetrazolyl, imdazolyl,
yrronI t hi azdl yl , oxazolyl, oxazi nol yl ,
NR R®
\\
lla

wherein R! and R? independently represent phenyl optionally independently substituted by
halo or pyridyl,

R* represents a C4.galkyl group, a group CH,OR® in which R® is a C,galkyl group, a group
C02R7 in which R’ represents a Cygalkyl group,
and Y is represents NH and

R’ represents H and

RS represents perfluorophenyl or phenyl optionally substituted by trifluoromethyl or R’ and
R® together with the nitrogen to which they are attached represent piperidino, morpholino

or piperazino each of which is optionally substituted by one or more Cysalkyl groups,
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I soxazol yl, isothiazolyl, oxadiazolyl, thiadiazolyl,

azol actonyl or azetidinyl each of which is optionally
weubsiiltosted by one or nore of the follow ng: PCT/SE2004/000970

nmor phol i nyl, piperidinyl, pyrrolrdrnyl a

C1- 3alkylth|o group, a C3 6cipcl oal kyl group,

Cl- Sal kOXy, hydroxy, am no, Cl- 6al kyl am no,

di (C1- 6a|ky|)anino or a Cl-6al kyl group optionally

subst it ut ed re of th iR .
hyde v sy S RP R oo e Pl oy Lor an amino group
- 6 R5REH & MYl
N%);l/{r %?’?[l&%ﬁ;{/ﬂl JheﬁrRﬂemaﬁﬁ%érﬂwrF%rnu la CH( Fl{@qu i n which

X is hydroxy, a Cil- 6a|koxy group, dlfluoronethoxy,
or ¥lis @Bdeliyhnd arri no Cl- 6al kyl am no, (H(Cl. 6al kyl)am no,

nmor phol i nyl , ridinyl or yrroI i di
R’ reppaserse it & 1§ el rsrouar QPPOB%I S@P@G%&Fmgg

C3-6¢cycl oal kyl group and Rq represents hydr ogen, a
R® bréahts YdtradydtopymnyhoiGB- piparjdihyd aipkiphalgr smbptltgtedm one or more Ci.

represents Q eal koxy group termn bsti.tut d on

||
3a1b}érgy@;psb9y@ﬁ§y oiugsar EITRorRsReshyla W&P‘é%i”@é é:mlg Ci.salkanoyl or

eridin di f.l.ugk J br €, Lalkvl C
an Bpfioat SR EdpRleLR B5YR, SaBgslacly EAaBtlbr Gaatiot ora o
?&1 R siawedd 6 Iﬁmba I|e R1 and R2 represent
f’al%ﬂ nyp |pndeg]£§ridently op}ﬁ{ onal | y substituted by one or
orore chloro or nethyl; R represents triazolyl or
tetrazolyl each of which is optionally substituted by
sone or nore of thefollovvln |t hi oy
R GRAGRY (aESHITy¥ith g pLEEeR ‘DIVHER Y ot Bpt roNfrf piperidino

b fsabdtiowbdby € alikybyy il
i m%%“@%%h%éz“ﬁ”&rﬁz?nﬁ%%ﬂﬂé.s< ity Gt oo

A fglﬁ’gﬂrﬁ%&{%ﬁ@@ﬁ%ﬁﬁ el a%ng §<P()¥glr E%/fol %%seff{ed %y%ﬁﬁ’tﬁa ﬁfb

di fl uor onet hoxy, Cl-6al kyl, am no Cl- 6al kyl am no,

di (C 1-6al kyl )am no, hoI inyl, piperidiyl or
pyrrolidinyl, RD repgésenyshydrogen, a Cl-6al kyl group
or a CS 6cycl o I kyl qroup|and Rq represents hydrogen,

a CIR%Gal ¥s) -6cycl oal kyl group or R
represe group termnally substituted on
car bon 2 fluoro; and uis 0 or 1; and Rk
reprg p o, 4,4-difluorocycl ohexyl or
C3-6al kyl optiagnally substituted by hydroxy.

"Phar maceuti calYy acceptable salt", where such salts
are possi bl eypi ncl udes bot h

wherein R' and R* represent phenyl independently optionally substituted by one or more
chloro; and

R’ represents butyl, rert-butyl, cyclohexy! or benzyl.

A third particular group of compounds of formula I'is represented by formula Ilc
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pharmaceutically acceptable acid and base addition

salts. AU tautoners, where possible, are included
weoib@imiwsihe scope of the invention. Throughout PCISE2004/000970

speci fication and the appended cl ains, a given

chemical formula or nane shald enconpass all stereo

and optical isoners and racenmates thereof as well as

m xtures in different proportions of the separate

enanti oners, re such i soners and enantioners exi st,

as wel | ag phafjmaceutjcally acceptable salts thereof.

I so arfdt ed using conventiona

techni gUes, ¥.g. hronmat ography or fractiona

crystalNs n. The epantioners may be isol ated by

sepdt ati ol of H&ldasatB for exanple by fractiona

crystallisation, resolution or HPLC. The di astereoners

may be isolated by separation of isomer mxtures for

i nstance byjgractional crystallisation, HPLC or flash

chromat ogr gphy. Alternatively the stereoisoners be
wheagiteRb gn ﬁéﬁaﬁ{rem@hwl énéeps%ﬁi%ﬂiy roaPO%?ﬁ’é(r%‘ﬁ N uted by one or more
dﬂgﬂﬁﬁrﬁ@{ hunder condi tions which will not cause

racem sati’'on or epinmerisation, or by derivatisation,
uisw,tih2a3,adnidt al reagent. Al stereoisonmers are included
-within the scope of the invention. .The follow n .

R GRATRE BReOSha ot i aimBtirol haniagalsPr bRy oxazinoly,
isoﬁ&%l}lhﬁoﬁﬁﬂ&%ﬂ@,e&a‘aiﬁblﬁ,-thfdﬂia@él%l, %Blﬁét}éhﬁ%rsdz@ﬁ@dyl%ach of which
Indicated, the term"alkyl" denotes either a straight
is optidmaliycsvbetitatddy by gensupr neangi ¢ &illosdng: mokgholinyl, piperidinyl,

i ncl.ude nethyl .. .ethyl , n-pro i r - .
oyttt b C sl arotnn G Rt BRABL PPtk Bitiebky. amino, €1
calRY1oMRBRD, ai(€, ftN)Amingtdi) C.dalkgpytoup optipadlywubstitated by one or more

tertiary butyl.Unl ess otherw se stated _or indicated

of tthe falawing| Keneplkonin dtveeoxy, relp. O lkylamippe d(Gy-calkylamino,
al kyl is.as. [ ) I t i ped: . :

it Bt AP, oL SR BRI RRBURY i nin i

hy€iok 9y i I.calkboyrigheupg rdiflasgtbmethospeC| failyl campoy il salkflatweo, di(Ci.
i nvention are one or nore of the.follow ng: tert-butyl

sl OGP R p ORGSO PP o0 B PeRs Fdrogib vl

erotlpl AV @51 BRIk T ArBOX ¥h@R®  represents hydrogen, a C.ealkyl group or a Cs.

¢cycloalkyl group or R/ represents Cj.salkoxy group terminally substituted on carbon by

one or more fluoro; and |
R represents piperidino, 4,4-diflucrocyclohexyl ot Cisalkyl optionally substituted by
hydroxy.

In a particular group of compounds of formula Ilc, R! and R? represent phenyl
independently optionally substituted by one or more chloro or methyl;

R represents triazolyl or tetrazolyl each of which is optionally substituted by one or more
of the following: a Cjsalkylthio group, a Cssecycloalkyl group or a Ciealkyl group
optionally substituted by one or more of the following: Cy.salkoxy, hydroxy, amino, C;.
salkylamino, di(Cy.galkyl)amino, morpholinyl, piperidinyl or pyrrolidinyl or a group of
formula CH(X)RPR? in which X is hydroxy, difluoromethoxy, Ciealkyl, amino C;.
galkylamino, di(Cy.¢alkyl)amino, morpholinyl, piperidiyl or pyrrolidinyl, RP represents
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but yl

5, 6- bi s(4-chl orophenyl ) -3-[ (pi peridin-I-ylam no)carbon
WO Rh@ymaBi ne- 2- car boxyl ate; cycl ohexyl PCT/SE2004/000970

6- bi s(4-chl orophenyl)-3-[ (pi peridin-I-ylan no)carbon

yl ] pyrazi ne-2- carboxyl ate; héenzyl

5, 6- bi s(4-chl orophenyl ) -3-[ (pi peridin-1-ylam no)carbon

yl ] pyrazi ne- 2-carboxyl ate; tert-butyl
hyBrogehi scalsalaylogro@;h enyl Qz.3ydlbalkgi %'oap hayd ROx¥siecerd B¥dbken, a C;.

am no }carbon azi ne-2-carboxyl ate; tert-butyl
6a1@;y]6g5}ug( ar @hﬁépqyﬁh@ﬁg)ﬂ)grgug for R’ represents Crealkoxy group terminally

subdifi@BE ofc gasgﬁs YEY }&%%(M‘%Jm gﬂgﬂfls}cf&flbgﬁa')

pyrazi ne-2-car oxy at e ; tert
R'Sreprasemté 4pipdridina phdnifl)erdeyclohexyl or Cs.galkyl optionally substituted by
4-(trifluoronethyl)phenyl]hydrazi no }carbonyl)-
hyésﬂx Zi ne- 2- car boxyl ate; tert-butyl
6- bi s(4-chl orophenyl ) -3-[ (nor phol i n-4-yl am no) car bon
yl ] pyrazi ne-2- carboxyl ate; tert-butyl
“Pﬁalﬁlabels'(mllghlamepkahbn}shlﬁ” 3-“(he{e*2 Juéh ( satst atutpdshiptl; aimich@es both

BB A R 9. SEEORE B i Ry pers possibe

aresiineruhed/ WA B&IpR o@&;ebm&moﬂe
- bi s(4-chl orophenyl) - 3- (cycl ohexyl i denemet hyl ) - N- pi

perl di n- 1- yI pyra2| ne- 2- car boxam de;

Tlé?u&)k/lrg{éti&n éﬁ a%% agﬁ,lt%e §pp% éacgc?lnm h r#“é o@ﬁ‘?gﬁiﬂl) ingﬁl.ltlé Or name

shﬂll aolpayedlhytbieo an@opeédl domers and racemates thereof as well as mixtures in
yl pyrazi ne- 2- car boxam de tert-but

dlﬁﬁerentbprgpam@m 6F dpmeenprgte @n{upt(ozn%dwgs@y suchdsmeratang | epantiomers

ex 29 Eeﬁ%arcg Ja?i #@ﬁ?ﬁ%%ﬁ%’%{:@éfﬁ (I)siog{%sc{?ﬁ%%e SFBarated using
convnnhomlbaaghn}ws,am ge c}i?romtdgmpmat@,_; fietibaddutatystallisation. The
ensrﬁjg)ngzlré ol O[ ogaigee(f é’&) Wﬁ%@(}&%ﬂt{)}(lfg&f&ﬁ% & ngrgrip 3 bryazfractxonal
cr}%ta@hﬁh% 4fe§51h9519 BR&P1Q. ~Fie diastereomers may be isolated by separation of

[ (1-ethyl proryl)am no]carbonyl }pyrazine-2-
1sqmqr aix irirest kor insganice bytfvdctional crystallisation, HPLC or flash chromatography.

Al%l—%tlvgl?]( ﬁlg] %lgli%é]g henyn?aysbe{ %azclié 4by cﬁxlréjosry%ﬁle&%rﬁom chiral starting
materials under conditions wh1ch will not cause racemisation or epimerisation, or by
derivatisation, with a chiral reagent. All stereoisomers are included within the scope of the

invention.

The following definitions shall apply throughout the specification and the appended

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, isopropyl and
tertiary butyl.
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pyr azi ne- 2- car boxyl at e;
5, 6- bi s(4-chl orophenyl ) - N-pi peri di n-
wO-2904413143§ 4- propyl - IH 1,2,3-triazol - 1- PCT/SE2004/000970
yl ) met hyl | pyr azi ne- 2- car boxam de; :
5, 6- bi s(4-chl orophenyl)-3- {[14- (1- hydroxyethyl)-
1H1,2,3-triazol - 1-yljnethyl }-Npi peridin-
1-yl pyrazi ne- 2- car boxani de; 5, 6-bi s(4-chl orophenyl) - 3-
Ux{léé -otHertvisdr soaty@ bh y dicatebiHte, t%rrﬁ "talkio@¥'0ilenokesyd kﬂdﬁ% ty-halkyl, wherein
Npi peridin- 1-yl pyrazi ne-2-carboxami de; tert-butyl
’ﬂ‘:u?y[l L ?S{C@f@e‘i)?‘%‘{"& chl or ophenyl ) -3-[ (pi peri dm| -yl am no)c
arbonyl ] pyrazin-2- yl }nethyl)-
1H 1,2, 3-triazol -4-yl ] nethyl } carbamate; tert-butyl
Ul{l@s]s c(t{lémﬁsebsta(ed arhindicaele thel Jerd- fHagpe't sitilhnlean fluorine, chlorine,
-yl am no).car bonyl | pyrazin-2- yl }methyl)- IH
eHriQdins | _5-y[ [ et hyl }car bamat e;
3 {[4-(am nonethyl)-1H1,2,3-triazol-1-yl]nethyl}-5,6-
bi s(4-chl or ophenyl ) - N-pi peri di n-
Speeific pymazum of tlecaimiyent somi aule pnSox fbre(c thetolto timg: ) -
1H 1,2, 3-triazol -1-yl]nethyl

te%—Bg g);?a%gé ﬁ&r@éﬁ%&@%{ég’&ﬁhﬂ?—r .a(iiriﬁﬁé)carbonyl]pyrazine-Z—

Ca@oﬁ 1@1@(4 chl or ophenyl ) - 3- (phenoxymet hyl ) - N- pi peri di n-

razi ne-2-carboxam de
busylé opis(actipfoghepRemipipesidimrbieinpleadhogy Hesrmging-2-carboxylate
cqulBg«B@)i "35(% 4151(5:(:“ %Jrlgré i Q/Ii%%:_g(-p p%?ir H'loi(gmnggo)carbonyl]pyrazme 2-
carboyVlaet hy| )-| V- pi peridi n-1-yl pyrazi ne-2- carboxam de
cl ohex- 2-en-1-yl oxy

be%)]? Sbé\}mé {)Ig)%gpha;g-é 7%{11[(1;(4% -zllar@gp}gggbgﬁy]&@zrazme carboxylate,

ter® l(agtygb' ?ﬂfeli(%rﬂél%eﬁi@xﬁb % { '@lz I2pheydr%f;ycy?lohe[xgy] ramn}m} c%rbonyl)—

pymanbe’o’eaarbdzeylst,eﬁ bi s(4-chl or ophenyl ) - _

r Bl B erbieny DS ATl Byt o bexstlsninojcarbony-
pyta¥me3-bydoonxBut yl ) - ' - pi peridin-1-yl pyrazine-2,3 -

tert-butyl 5,6-bis(4-chlorophenyl)-3-({2-[4-(trifluoromethyl)phenylJhydrazino } carbonyl)-
pyrazine-2-carboxylate;

tert-butyl 5,6-bis(4-chlorophenyl)-3-[(morpholin-4-ylamino)carbonyl]pyrazine-2-
carboxylate;

tert-butyl 5,6-bis(4-chlorophenyl)-3-({2-[4-(tert-butylhydrazino } carbonyl)pyrazine-2-
carboxylate;
3-(tert-butoxymethyl)-5,6-bis(4-chlorophenyl)-N-piperidin-1-ylpyrazine-2-carboxamide;
5,6-bis(4-chlorophenyl)-3-(cyclohexylidenemethyl)-N-piperidin-1-ylpyrazine-2-
carboxamide;
5,6-bis(4-chlorophenyl)-3-(cyanomethyl)-N-piperidin-1-ylpyrazine-2-carboxamide;
5,6-bis(4-chlorophenyl)-3-(1-methoxyethyl)-N-piperidin-1-ylpyrazine-2-carboxamide
tert-butyl 5,6-bis(4-chlorophenyl)-3- {[(2-hydroxy-1-methylethyl)ammo]carbonyl}-

pyrazine-2-carboxylate;
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di car boxam de; 5, 6-bi s(4-chl orophenyl) -

- (3- hydroxypropyl)-iV -piperidin-I-ylpyraznme-2,3 -
wdizesribmsani de; Tert-bv&yl 5, 6-bi s(4-net hyl pheRgir)SEDOR/(00970

pi peridin-1-yl am no) car bonylpl%pyrazi ne- 2- carboxyl at e;

5, 6- bi s(4- et hyl phenyl)-i V-pi‘peridin-1-yl - 3 -(

I Htetrazol - 1- yI nmet hyI ) pyrazi ne-2- carboxam de;

6- bi s(4-net hyl phenyl ) -i V-pi peri di n-1-

teﬂ‘bélm%bksﬁiz@hlo@l) W}@tw[(ﬂﬁydlﬂzlothQOh@%’ﬁ/)bmm}mibonyl}pyrazme—

s(4-chl orophenyl)- -piperidin-1-yl - 3
Z Caﬁ?‘%—ﬁ%etrazol 2-yl met hyl ) pyrazi ne- 2- car boxam de;

tertl’uuﬁfl ﬁg@bﬂfmﬁllofopnmm I(pen@la@ﬁhb)ébﬂboh% Ibyramﬁé 2-carboxylate;
oxam dae;

trazol-1-y :zprazme - _car
tertg)ugd @r%?léﬁ"cﬂﬂ@ﬁoﬁbﬁ’é%y z/(1-ethylpropyl)ammo]carbonyl}pyrazme 2-
As.di fl uorocycl ohexyl )-3-(2Htetrazol - 2-yl net hyl ) py
né- 2-carboxam de;
tert-i’mu@*l i & bid¢4ettl ovophdrsily3-X F( M- difludropipetidiar Dyl)p@iriodéatbdmyy | -
g 2H-tetrazol - 2- yl nmet hyl ) pyrazi ne- 2- car boxam de;
pyr “@Se' icaroexates ophenyl ) -3-[(2- met hoxyet hoxy) met hyl ] -

g I ~¢]=3- f _ - -
56 bg 49@51 gdﬂcwlor 0 g"ﬁ‘_\hfﬁq- %1% f@ cy ?&?gpzy’ -tréaﬁplt (let razol -
yl)rﬂetbrj/ljpmamw P-chkhoixpmidedi n- | yl pyrazi ne- 2-carboxani de ;
5, 6- bi s(4-chl orophenyl ) -3-[(5-cycl opropyl -1

5 6J5hst£-bm@zd§hehy1y ) @Rhﬁkf&lfoxy&hﬂﬁ}fll-ﬁl B;3L¥azol-1-yllmethyl }-N-

ryrazi ne-2- car boxam d
plpﬁxd&a-ﬂrsépﬁamhtﬁmamwaymgeS [ (5- et hyI 2I+tetxazo| 2-yl)

56%3%1%{1‘]@{34’% lgsb{p&ﬁéh@?rfér%g%{xﬁ)ﬁgﬁ@ﬁ'qnazol 1- yl]methyl}-N_
pipe'rfd?ﬁ—rl%ﬁ%rﬁ%in&@%é%ﬁﬁde, - pi peridin-1-yl pyrazi ne-

tert-butyl {[1-({5,6-bis(4-chlorophenyl)-3-[(piperidin-1-ylamino)carbonyl]pyrazin-2-

carbo(lel

yl}methyl)-1H-1,2,3-triazol-4-ylJmethyl } carbamate;

tert-butyl {[1-({5 ,6—bis(4-ch10rophenyi)-3-[(piperidin—1 -ylamino)carbonyl]pyrazin-2-

yl }methyl)— 1H-1,2,3-triazol-5-yl]methyl }carbamate; |
3-{[4~(aminomethyl)-1H-1,2,3-triazol-1-yllmethyl}-5,6-bis(4-chlorophenyl)-N-piperidin-
1-ylpyrazine-2-carboxamide;

3-{[5-(aminomethyl)-1H-1,2,3-triazol-1-ylJmethyl }-5,6-bis(4-chlorophenyl)-N-piperidin-
1-ylpyrazine-2-carboxamide;
5,6-bis(4-chlorophenyl)-3-(phenoxymethyl)-N-piperidin-1-ylpyrazine-2-carboxamide;
5,6-bis(4-chlorophenyl)-3-(morpholin-4-ylmethyl)-N-piperidin-1-ylpyrazine-2-
carboxamide;
5,6-bis(4-chlorophenyl)-3-(piperidin-1-ylmethyl)-N-piperidin-1-ylpyrazine-2-
carboxamide;
5,6-bis(4-chlorophenyl)-3-[(cyclohex-2-en-1-yloxy)methyl]-N-piperidin-1-ylpyrazine-2-
carboxamide;

5,6-bis(4-chlorophenyl)- 3- [(cyclohexyloxy)methyl]-N-piperidin-1-ylpyrazine-2-

carboxamide;
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2- carboxam de; tert-butyl

6- (4-chl or ophenyl ) - 5- (4- et hyl phenyl )-3-[ (pi reridin-
wa@-20041ami3mo) car bonyl ] pyr azi ne- 2- car boxyl at e; t ecrsheoy00970

5- (4-chl orophenyl ) - 6- (4-net hyl phenyl ) - 3-[ ( pi peri di n-

1- yl ami no) car bonyl ] pyrazi ne-l8- car boxyl at e;

6- (4-chl or ophenyl ) - 5- (4- et hyl phenyl )-//-piperidin-I-y

| -3-(2 Htetrazol -2- yl methyl)pyrazine-2-carboxan de;

- (4- chl orophenyl ) s 6- (4- nef hyl phenyl.) -
3 BB PRI A Sy diowiitbd o pipetick L-ytpyrazine.23 -
dioakbEiabg: Pyr azi ne- 2- car boxam de; r -butyl
5, 6- bi s(4-chl orophenyl ) -3-{[ (2- hydroxyet hyl ) (net hyl ) am
5,6-bis{4-cldardpheiyy1}-oy« Bhy drex 2ot AN-Dopypedidesi- 1-ylpyrazine-2,3 -
.5, 6-bi s-(4-chl oro-phenyl ) - 3- propoxy- pyrazi ne-2-car boxy
digaroxgeiidp; pi peri di n- 1-yl ami de;

s GoRerRbpben ARV sbyvaBrREN st fepine 2. -
dirkoxahdedt- chl orophenyl) - - pi peridin-1-yl-3-(l
Htetrazol - 5-yl ) pyrazi ne- 2- car boxam de;

Tebr ity 56¢-Bisthnoatioppiemyl)) 3-R-ifdidim 1 pahind)cdrbolnyBpyrazine-2-
Htetrazol -2-yl)nmethyl]- -piperidin-Ilylpyrazine-
capoggaisoxani de;

' I h L) - 3- - hol i n- 4-yl - .
5 Go B O AR P SRR it v 2
cafbog@hfaexani de; o
5, 6- bi s(4-chl orophenyl)-i V-pi peridin-1-yl-3-[(5-pyrrol
5,6-tis-methylphehyl) N-preatin?t-yl -3 -(2H-tetrazol-2-ylmethyl)pyrazine-2-

1) rretdgyl ] pyr azi ne- 2- car boxam de;

Caé%@‘m ( 4- chl or ophenyl ) -i V- pi peri dm 1-yl -3-[ (5-pyrroli
S,ééﬁgﬁé%l]}léfﬂpgéﬁ@%ﬁ%s? é%'rl' g)?g (2 e-;tetrazol—Z-ylmethyl)pyrazme-2-
cafoRaids( 4- chl or ophenyl ) - 3-{[ 5- (nmet hyl t hi 0) - 2H-t et r azol

-2-yl ] met hyl } - N- pi peri di n-1yl pyrazi ne- 2-carboxam de ;
5,G6bi6(Ao¢td gropben yd)-hiperidin-~1 3-3¢ (15--(etrazdlyll-yimeth yl)pyrazine-2-

| H-tetrazol - 1-yl]nmethyl }-N-piperidin- 1-
carbpy i ne- 2- car boxani de;

5,6-bis(4-chlorophenyl)-N-(4,4-difluorocyclohexyl)-3-(2H-tetrazol-2-ylmethyl)pyrazine-
2-carboxamide;
5,6-bis(4-chlorophenyl)-N-(4,4-difluoropiperidin-1-y1)-3-(2 H-tetrazol-2-

ylmethyl)pyrazine-2-carboxamide;
5,6-bis(4-chlorophenyl)-3-[(2-methoxyethoxy)methyl]-N-piperidin-1-ylpyrazine-2-

carboxamide;
5,6-bis(4-chlorophenyl)-3-[(5-cyclopropyl-2H-tetrazol-2-yl)methyl]-N-piperidin-1-

ylpyrazine-2-carboxamide;

5,6-bis(4-chlorophenyl)-3-[(5-cyclopropyl-1H-tetrazol-1-yl)methyl]-N-piperidin-1-
ylpyrazine-2-carboxamide;
5,6-bis(4-chlorophenyl)-3-[(5-methyl-2H-tetrazol-2-yl)methyl]-N-piperidin- 1-ylpyrazine-
2-carboxamide; .
5,6-bis(4-chlorophenyl)-3-[(5-methyl-1H-tetrazol-1-yl)methyl]-N-piperidin-1-ylpyrazine-

2-carboxamide;
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5, 6- bi s(4-chl orophenyl)-iV-(4, 4-di fl uorocycl ohexyl) - 3-
(met hoxynmet hyl ) pyrazi ne-2- car boxam de;

w6 2604018034 - chl or ophenyl ) - N- (4, 4-di f| uor ocycl ohegyiSE204/400970
[(4- fluorobenzyl)oxy]nethyl }pyrazine-2-carboxamn de;
5, 6- bi s(4-chl orophenyl)-3-[(494-di fl uor opi peri di n-
1-yl) et hyl ] - N-pi peridine- 1-ylpyrazine-
2- car boxam de; 5, 6-bi s(4-chl orophenyl) -

e S bR PR S e et ot Gpipe @ 32! Per i din-ty

ylafhgﬁ?%%ﬁ?ﬁﬁ#%%ﬁ%@%%‘%’%ma-teii.I ) - 3- (et hoxynet hyl ) pyrazin
ter@-bdtyl sanpiaopiayBIE (PhBIHYRLRHY)-BF | pigeratiaapt abl e salts

thereof. Methods of preparation The conpounds of the
ylimiwe)saibonylipyratise graaplaoxgtitas out | i ned bel ow accor di ng

P s DeS et eGP T Aot e iitel-2-

g .prepared as described for
yl@%@#ﬁgéf]??yﬁag ate &eéorrpounds in the prior art.
5-@aserdphiksyOf 6-{ et ydpHenkyl)-MWpipeHdiRll -y R2-(2HdeiirobRe as

previously defined and R3 is COYNRSRG as previously
yimethyhpyrapng-2rarpaxepaded by reacting a conpound of :
terf-oriyh b H-hik(4-chlonopheniyOh3-RI(2-Hdraxyethi) (reetkylysnipogvi ousl y
aga%filﬁed Wi t anbam'lage_ of formula IV RSGR6 YNH2 IV in
CARRP ERPYAZIRE 4558 U e as previously defined in a

5,6BisM@thlorb Phe SN R BRI Ep Ky r DA RTBICHARRYid 4tid PReRERSEYRthide;
of a coupling agent, for "exanple .
5,bioepropbenyD-YimRreridingyylro (2t rdsrdsh oty ypyrazine-2-
Cart%%%%#or ophosphate or for exanple a carbodi m de,
e.g., I-

(3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de,

5,®bE(Ogilbpabh i) -Nrpipdiedin e (¢ -thiragol R §Epyrhfific 2X@FYx@mide;

4-di met hyl ami nopyri dine or triethylam ne, at a L
5.Q-bisfse pippleny)- 1«5@-m&év@hef‘*-yl-%%@@ra@@-%fsb@e@ﬂ%b%mwdln-1-
ylﬁrﬁgé_%ﬁobhﬁ@y be prepared by reacting a conmpound
5,6-bis(4-chlorophenyl)-3-[(5-morpholin-4-yl-1H-tetrazol-1-yl)methyl]-N-piperidin-1-
ylpyrazine-2-carboxamide;
5,6-bis(4-chlorophenyl)-N-piperidin-1-yl-3-[(5-pyrrolidin-1-yl-2 H-tetrazol-2-
yDmethyl]pyrazine-2-carboxamide;
5,6-bis(4-chlorophenyl)-N-piperidin-1-yl-3-[(5-pyrrolidin-1-yl-1 H-tetrazol-1-
yl)methyl]pyrazine-2-carboxamide;
5,6-bis(4-chlorophenyl)-3-{[5-(methylthio)-2H-tetrazol-2-ylJmethyl } -N-piperidin-1-
ylpyrazine-2-carboxamide;
5,6-bis(4-chlorophenyl)-3-{[5-(methylthio)-1H-tetrazol-1-ylJmethy! }-N-piperidin-1-
ylpyrazine-2-carboxamide;
5,6-bis(4-chlorophenyl)-N-(4,4-difluorocyclohexyl)-3-(methoxymethyl)pyrazine-2-
carboxamide; '
5,6-bis(4-chlorophenyl)-N-(4,4-difluorocyclohexyl)-3-{[(4-

fluorobenzyl)oxy]methyl } pyrazine-2-carboxamide;
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Vin which Rand R are as previously defined with a
conpound of formula VI RAOH VI in which R4 is as
wonremitousky defined in an inert solvent, for eramsSEz004/000970
acetonitrile, and optionally in the presence of a
catal yst, for exanple a basiz) catal yst, e.g., 4-
di nmet hyl am nopyridine, at a tenperature in the range
of -25C to 1500C. Conpounds of fornula | may al so be
5,6 §RRNRAFNENY B AC (U B BusropRRHAR - 10§1)fnethylllH-pipenidire- B ylpyrazine-
compound ‘of formula VI and then reacting the product
2-caibprenidg; wi t h a.conpound of forrmula |IV. Conpounds of

for V .na e r i i : Of
R DS R e L S
yl)dethiyTperavint 2-crbiehydégior ng agent for exanpl e acetyl

chloride at a te‘l%erature in_the ralgge of OC to 1500C. 2
5,6¢stholrepsnyD gy illyogopineridip- Layly S Gty ragth X pyrazine-2-

@ve}ﬁi I.agl e or may be prepared by nmethods known to those
Cargtited in the art. Certain conmpounds of fornulae H,
andvpraRehaddukicaldy sccaptaile saltthercef.cl ai ned as a further

aspect of the present invention as useful

i nt er medi at es. Conpounds of fornmula I in which X is SO2

may be prepared by reacting a conmpound of formula I X

IXin which RL, R2 and R4 are as previously defined
Mestialis Af pegpasgiont s hal o with an amine of forrmula X R5R6

YNH2 X in which Y, R5 and R6 are as previously defined

in an inert solvent, for exanple dichloronmethane, and
ThORbPBAEAdYofl the iRMRNALE SR Hrep@red ab dhyibied beluw acaiding to any of

a basic catal yst, eg 4-dinethyl am no-pyridine, at a
thet &otisaving unethpds. t Hewevengtheovedl i nf%emeéawp&ﬁ%a gmgfpods, the

corggétﬁu#g?fn!%}h iaﬂ&%@:i ﬁ:rlépagéd a8 @Bl R0 ifuchRally FihRY Thdhpounds in the

prior art. :

Compounds of formula I in which R!, R? and R* are as previously defined and R’ is

COYNR’R® as previoﬁsly defined may be prepared by reacting a compound of formula I

RjN \j[ CO,H

P :
R~ N7 TR
I

in which Rl, R? and R*are as previously defined with an amine of formula IV
R°R® YNH, v ‘ |
in which Y, R’ and R® are as previously defined in a solvent, for example dichloromethane,
in the presence of a coupling agent, for example benzotriazol-1-yl-
oxytripyrrolidinophosphonium hexafluorophosphate or for example a carbodimide, e.g.,
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide, and optionally in the presence of a base,

for example 4-dimethylaminopyridine or triethylamine, at a temperature in the range of -

25°C to 150°C.
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represents a group CH2(I H1I,2,3-triazol-I-yl) in which
the triazole is optionally substituted on carbon by Z
woayode1g3 epared by reacting an azide of formuPaT/XE2004/000970
with an acetylene of formula XE HC CGZ XIl in which Z
is as previously defined in gn inert solvent, for
exanpl e tol uene, rt-butanol or water or m xtures
thereof, and optionally in the presence of a catalyst,
for exanple a copper | salt, e.g., formed in situ from
a copper salt, for i nst ance sulphate in the
Comp@gegfcd formeledlunasabaoprepriedby saactng @ aprapeundref formula
range of -25C tg~415Q0C. Conpounds of formula Xl are
beli eyed to be nmpvel and are clained as a further
esent invention as useful
he preparati on of conpounds of
npounds of forrmula XI in which Rl and R2
defined and R3 is COYNRS5R6 as
previously defingd may be prepared by reacting a
conpound of formula XVI in which RL and R2 are as
previously d&ined and X is a | eaving group for
exanpl e Cl-_Hal koxy, ~hal o gr hydroxy with an am ne of
in FBIcHRS 7Y R!%FES 9 REDY 0y, e Ded dtithya Compoid qrdoramEa Al
R*OEEVi ousl yyfefined in a solvent, for exanple
|chloronet ane, optionally in t he presence of a
in oduigH Rigs agqm:yioﬁsiy defimerplire an inert solvent, for example acetonitrile, and

ben otria | oxyt.ri pyrr.oli honi um
| &for hB%ﬁ%ﬁﬁ bR al&%zaffare@ ¥ bbdPaisatalyst, eg., 4-
dlrﬁet 1anﬂn0é1r‘{%]d eﬁgcta{%k@e@a&ﬁ@rmx kanfgé ‘#tH¥bEH pagid m de,

opt| yint presence of a base, for exanple
4 d| am ine or tri | am ne,
CorgBBTR Ao e fish e Dlpeted Rycerecisebouio f e V with

+ Sl AL g, ¥ 5 A e i By Sy b of
for@Ad€IV.Ng a conpound of formula XIV XIV in which Rl, R2
and R4 are as previously defined and Re represents an

al kyl group, for )
Compounds of formula V may be prepared by reacting a compound of formula VIII

B
CO,H
VI

in which R' and R® are as previously defined with a dehydrating agent for example

acetyl chloride at a temperature in the range of 0°C to 150°C.

Compounds of formulae IV and VI are commercially available or may be prepared by
methods known to those skilled in the art. Certain compounds of formulae HI, V and VIII
are novel and are claimed as a further aspect of the present invention as useful

intermediates.
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exanpl e a Cl-6al kyl group, with an am ne of fornula
IVRER6 YNH2 |V or a salt thereof in which Y, R5 and R6
wanreo4aziEpsevi ously defined in a solvent, for eramsSEz004/000970
di chl oronet hane and or toluene, in the presence of a
coupling agent, for exanple gptrial kylal um ni um
conpound e.qg., trinethylalumnium and optionally in
an inert atnosphere for exanple under nitrogen or
CoRffids @it fRMUBMPR #hith& iSO ﬁlafyaaa-q&% Fgafrea BpQiadhin Jaft%pound of
Compounds of formula | in which R4 aré
forprday Rousl y deflned and R3 is CCNNRSRG may be prepared
by rqgctl a und of forrmula XV XV in which R1,

eV|oust defined and X represents a
IeaV|ng rou for exanpl e chloro or bronmo, with an
anlne Iq IV RSR6 YNH2 |V or a salt thereof in

RS an®@ R6 are as previously defined in a
solvent for exanpl e dichl oronmet hane and or tol uene,
optionallyp{n the presence of a base, for exanple
trieth ne, at a tenperature in the range of -250C
in whichs B%{R Mom wevibenlyrdefimed| xd AXrapresentsamdo }ith an amine of
fOmal\( prepared as described in the exanples or by
al ogous net hods. Persons skilled in the art wll
R?&ﬁnnﬁg&ate thag, in order to obtain conpounds of the
invention.in an.alternative and in some occasions,
in rypftieh bnRénanenR’ naranisr previeusiyndefinedyin apr@é’és%ﬂ‘sqnépfpr example
[
d1cﬂﬁg5fn8fﬁgﬁ%%§? %Pﬂgﬁ%l%ﬁ tﬁ@%re?e%ézg §£ %5 t f@r %JaHp% g Bgsm catalyst,
eg pﬁﬂfnﬁmﬂﬁdmﬁio ]]dyrfcﬁﬁ @i tesipagiure fin tHé&aﬁJgéfoaJ«jTC%ltl@OT
(i.e. chemc transformati ons may be performed upon
di fferent internedlates to those associ at ed
t u eget d 4
cOFrgJoﬁh&b %F elh br? gﬁﬁ%ﬁe 'ézob dar{dprﬁo tdéég{% ré%%ﬁéig c?eé;%ed and R
repi)éseﬁtsrarglblap Cqulm{ mmsﬁuamsiel-pr) imohéchghetiseoless optionally substituted
known to those skilled in the

Ona %ﬁ/eﬁ%}ﬁ%? greﬁfsg%%}dr BRyEEGHZ e AfdPryardxy

carbonyl protected am ne group to give the am ne
gr oup.

2 N R
R AN
1 | 2
R N
N3
with an acetylene of formula XII
H-C=C-Z

Xil

in which Z is as previously defined in an inert solvent, for example toluene, fers-butanol or

‘water or mixtures thereof, and optionally in the presence of a catalyst, for example a

copper I salt, e.g., formed in situ from a copper II salt, for instance sulphate, in the

presence of sodium ascorbate, at a temperature in the range of -25°C to 150°C.
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The expression "inert solvent" refers to a sol vent

whi ch does not react with the starting materi al s,
woeeganis4 i nternedi ates or products in a manneCTAAOK000970

adversely affects the yield of the desired product.

Phar maceuti cal preparations e conmpounds of the

invention will normally be adm nistered via the oral,

parenteral, intravenous, intramuscular, subcutaneous

j L110] . buc I i-nal

Copo i Ol Tefm LT BAChE BeRS be BUGSHng € Ehfbed APARIlr aspect of
the ipfesthein@ftionQk uBErAT Ik Mletiabad|in PleaRapahti St Gaipduhdd Bformula L.

the active ingredient or a _pharnaceutically acceptable
Compenndsopfl fermula X m pihichmRC entli RAlary asqueyitedy elefiosdged R® is

¢Dependi ng upan the disorder and patient to be :
CONIERS Rt ionay Biited Gyaiispeied o0 i5#cting:® compound of formula
XV%onpositions may be adm nistered at varying doses.
uitabl e daily doses of the conpounds of the invention

in the therapeutic treatnment of humans are about

o.ogg-lo I kggredy wei ght, preferably 0.01-1 ng/kg

body Y ghts al formul ations are preferred

particullarly| tabl ets or capsul es which may be

f or nul gb t hods known to those skilled in the

art "to provide|doses of the active conpound in the
range of 0.5ngNfo 500ng for exanple 1 ngy, 3 ny, 5 ny,
10 ng, 25 50nmg, |1 OOmg and 250ngy. According to a
further a§§@ct of the invention there is also provided
a pharmaceutical fornmulation including any of the

. CO nd t he inventio 0 maceut j cal |

in SRERR MR oGt AP UBETY RBrad o X Moot neceraie for example .

salOR§ s 6tlhydiaty WitBes apfimbbffopghdgnt s, diluents and/ or
carriers. Pharmacol ogi cal properties The conpounds of

RSR\OYNETI% (1) af¥ useful for the treatnment of obesity,

: i gb Ll en6l I.c.di sorder

i BSYEY,B BAE R U5 oM BB XSO A6 ettt

optianxliy- @ephespievencdi 8br detsuplidgphagas] ofdr egiilé | eénzotriazol-1-yl-
di.sorders,  nenory df']sor ders, obsessive-conpul sive

oxyHiRYSTdIOPhapbPRi e3P TOPhOSPARE OB fPToR amPiLR gRbedimmife e.g., 1-

(B-Mgla‘?ﬂﬁ%ﬁgﬁﬂb-ﬁﬁgyﬁﬁb@ﬂi 'dg,gﬁlglie . i%ﬂél(lﬁy A presence of 2 base, for

neur 0l ogi cal "di sorders suc ntia, neu ogl ca
exathpsod-danathigaguinopyridine or triethylamine, at a temperature in the range of -25°C

to 150°C.

Compounds of formula I in which R!, R* and R* are as previously defined and R’ is

COYNR’R® may also be prepared by reacting a compound of formula XIV
e
Rt[N\i[COZR
P
R' N~ R

XV

in which R!, R? and R* are as previously defined and R® represents an alkyl group, for

example a Cyigalkyl group, with an amine of formula IV
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Mul tiple Sclerosis), Raynaud's syndrone, Parkinson's
di sease, Huntington's chorea and Al zheiner's di sease.
woheosciompounds are al so potentially useful forPCISE2004/000970
treatment of imune, cardiovascul ar, reproductive and
endocri ne disorders, septic 2hock and di seases rel ated
to the respiratory and gastrointestinal systens (e.g.
di arrhea). The conpounds are al so potentially useful
R’& vgemts i n treatnent of extended abuse, addiction
‘and/ or relapse i ndi cations, e.g. treating drug
or a5pk thareed, in e¢highh ¥l R’ cod aR nare as previausly dafimpd depevlderictor example

. i:n (nicotine, ethanol ocai ne
ciiofertabE Mut" (iiPhel lh B SR SEocouiBE RIS ey xample a
triglkglelughinivnm a¢empdimdi BG. e ag@ethyl a@hiimWhingh opa6mEly! ¥n an  inert

acconpani es the cessation of snoking. I'n another
atrgespbete fonexapnpls apderinivegenics arganoel alemparatenspn theckange of -25°C to
15 mula | as previously defined for use as a

icament. In a further aspect the present invention
provi des the use of a conmpound of formula | in the
preparati on of a nedi cament for tge treatment or
Copmrongs &%ifermala dbiaswvhigh %s;&zhamd R carelias greépwsly definas and R? is

COTURLR Saflbe SR u Yol § PRI Rl BBPRRG LY ™

cognitive disorders, nenory disorders,
obsessi veconmpul si ve di sorders, anorexia, bulima,
at t eRN_op Niisor@es |i ke ADHD, epil epsy, and rel ated
condi ti eurol ogi cal disorders such as denenti a,
neurol odi cal idi sorders (e.g. Miultiple Sclerosis),
Par ki § D ¥fase, Huntington's Chorea and
Al zhei mer' s Di sease, inmune, cardi ovascul ar
reproduct e and endocrine disorders, septic shock,
di seases related to the respiratory and
in 9@sdh RNREShUNRL afy 8§ HRioLSly Hefilb@hhd X opriBats WXL SALE Group for
abuse, addiction and/or relapse indications, e.qg.
ex3TpRI§ ChINgO §F DYTOn M AnrfEnine o pla¥ocai ne, opi at es,
RIRESNePendencg; and/ or treating drug (nicotine,
et hariof , cocai ne, opiates, etc) wthdrawal synptons.In
or asalt thekeof i tvhih ¥is Réand tRferuepeniouslp\defihédm Picdnd&dr example
net hod of treating obesit psychi atric di sorders

. Ly
dichiqramgthans i opy ¢olHenen QpEPRall dh the RietngRSHr @ritase.affl example
: | n ive
mégﬂll}gor ggf gﬁé%g%?%?gf %?heg%y iot?i -\?g"%?oggf}(gt;fs menor y
di sorders, obsessive-conpul sive disorders, anorexia,

bul i nciia,' ?tte ti op di sorders |jke
Compounds of formulae IX, XIV, XV and XVI may be prepared as described in the

examples or by analogous methods.

Persons 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/or the individual
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).
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ADHD, epilepsy, and related conditions, neurol ogica
di sorders such as denentia, neurol ogical disorders
woeom/11M3kt i pl e Scl erosis), Parkinson' s D seasCT/SE2004/000970
Hunti ngton's Chorea and Al zhei ner's D sease, immune,
cardi ovascul ar, reproductive2adnd endocri ne di sorders,
septi c shock, diseases related to the respiratory and
gastrointestinal systens (e.g. diarrhea), and extended
Cahpemds ad doeihilen 1amdbe prépatadlse db-peite@insdbnpdinds of formula I, in
treating drug (nicotine, ethanol, cocaine, opiates,
whith pneiop s1ie gERuP iél PBtteqted i gthadulnqwi Evitione skilled in the art for

CX% ri’si 1‘%&8@8{8%% ast;eglrbl%kg a pl% n?ynﬁ%: o%kgégoﬁ%{:\%h ygé g‘?R gocglive dhe amine .

gammunt of a conpound of formula | to a patient in need
thereof. The conpounds of the present invention are
particulary suitable for the treatnment -of obesity,
THE: Gprdl¥ioh @It sQDerft? rGBRAb!d So100H \@‘ﬂgl}( d0& H&t Jeact with the starting
nalntenance of wel ght reduction and preventi
mzrtelbai&mdageﬁlsnhltemtedmsﬁm erajoyts Ti e ntmnpowhidh adf/ertsdfl? affects the yield
¢ ‘ﬁ gagt be conbined with another therapeutic
0 gﬁé H? B useful in the treatnent of disorders
associ ated with the devel opnent and progress of
_mmeuucaémﬂpamwngpert ensi on, hyperlipi daem as,
dysl i p| daem as, di abetes and at herosclerosis. For

e a a ound. of t e nyentiQ
<BPofingd b AR B pH 2oBEARG b At PHARctEA e (e orel, parenteral,

1n&51%f185§359 SR@&mEsculldrP Slivitsheoh@lor 3RS OB iRf3ctaBR! Waly. b&rcal rectal,
gut notility. The conpounds of the invention nma

vagioghittaeylewnalandfsmhsal rotie ala]éetwtla mlagmmn mhthe fdﬁnwfqﬁmﬁﬁaceuncal
f. L HDL .or . an causes

oot BpisinE b B, ReABRE 4 PRrerERERESHE agpoptatle addition

sajpain erﬁf&rmadehtléhlg'b@éoeptaﬁw doshis féfe Depeauydaps theh8isorder and
i.nvention may al so be conbined with therapeutlc agents

Paigiido be tf??té‘éﬁn‘é Hieprrieof jadministeatign eidie compositions may be administered

at %% &1 opat hi es. The conpounds of the invention may
be“used al ongsi de ot her therapies for the treatment of
obeS|ty and its associated conplications the nmetabolic

dr n e 2 diabete t hesei ncl ude blguanld
ugpilgadally A5 b ¥ s Freqting oh st #yoaHal dgdes fheagmauis Aleatment of
I
s S L85 SCBELUGRR ,  n

I n anot her aspect of the invention, the conpound of

Orglofo%luﬁtilohs Sre pareP Pr%gl r]Eaaftleclljl arlyatall)lgts or capsules which may be formulated

by methods known to those skilled in the art to provide doses of the active compound in
the range of 0.5mg to 500mg for example 1 mg, 3 mg, 5 mg, 10 mg, 25mg, 50mg, 100mg
and 250mg.

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,

diluents and/or carriers.
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acceptable salt thereof nmay be adm nistered in

association wth a PPAR nodul ati ng agent. PPAR
waounouiatismg agents include but are not |im tedPCD/SA2004/000970

PPAR al pha and/ or gamma agoni st, or pharmaceutically

acceptabl e salts, solvates, #plvates of such salts or

prodrugs thereof. Suitable PPAR al pha and/ or gamma

agoni sts, pharnaceutically acceptable salts, solvates,
Pha@lavelogiRabiroperebs sal ts or prodrugs thereof are well

indigagions, emetreafleg SFIS (RAliRe; Phe

known in the art. In addition the conbination of the
i nvention may be used in conjunction with a
Thetb g&}ﬂég ?% Zﬁfestfs@ful FMAD L Ahel 5100569@ 2&115&10 disorders
conpoun sent 1 nvention in conb
such ahpbyehdee mlhsokctmersvhgoplgemm biﬂ@@rahmréers,eamheﬂyo\mxlpﬂigpresswe
agents referred to.in this a Ilcatloa H%FI but are Isi
iSRS | FFRTERIY FRRIBT GROTSF LSO, HSRHETasQPspasive compulsive
dlsmﬂéfsoxé’no’%eﬂgt BY il Afehkiof OGBSMBR ke CAMHIRS @) ﬂepsgf and related
tably the HMG COA reductase inhibitor is a sta
corlchtldntse qmdeaeumlogmal idisotrileys, such east dementia, neurological dlsorders(e g.
ter. owerj, ent"” S0 |nc udes
FSRerEr Bl S e P Pl RS AREEER's chorea and

Alﬁiéﬁﬁelass ®Rh&Y SThePESEHMATs 2Rl IRt pbehiidlBs usefiietdiethe treatment of
active or inactive. The present 1|nvention also

imngge, me@oaasg@lﬁpdgmdmtww@dmnég@me qiperdersi #apticphock and diseases
t I I
rel%tgcgg% 6a ' 1rat Iy n?l %ﬁ\ %ﬁﬁrgarl ggtsntngiﬁ'é & %hp‘%t ?‘h@%ﬁpounds are

alsb Potdtitialin u@éf&baﬂ mgdntsdm&ratmannﬂwmbrﬂéd Tabﬂep nédietidn and/or relapse
i nvention in conbinati on w ?blle acid bin

[
SORIRET RIBES I SRpSHRIce and/or
treﬁ’tfingt % c%%e' RUEALI, OBodathe® tE‘sat ét‘ap \)Mtﬁcﬂa@ap'slyﬁlptoms The
acid stering agent, for exanple colestipol of
combouhr&tstmmmnealmmnaih cthesmcnwb iMoongldi which moamally accompanies the
addi tipnal .further aspect of the present invention
Ca?ﬂ@?bof PR ded a conbi nation treatment comprising
the adm nistration of an effective anount of a
conmpound of the formula I, or a pharnaceutically
Inaamém abpest &l present invention pravisiealal somrayet (oS ol Tas previously
ceut i cal eptable diluent or carrier, wth
deﬁ’l’ﬁeéf@aﬁfﬁ ?Saar%lg(b am‘%ngquentl al or separate
adm ni stration one or nore of the foll owi ng agents
selected froma CETP (chol esteryl ester_ transfer

In Igrfgft@rr@qu:qﬁ Khgyprespnt inyveaton @gqv&e@thgggq)pfp@ cempound of formula I in

ﬁeﬁ&%ﬁb& f a medicament for the treatment or prophylaxis of obesity, psychiatric
disorders 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, 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. treating drug (nicotine, ethanol, cocaine, opiates,
etc) dependence and/or treating drug (nicotine, ethanol, cocaine, opiates, etc) withdrawal

symptoms.
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a MIP (m crosonmal transfer protein) inhibitor; a

nicotinic acid derivative, including slowrelease and
woandimeaikon products; a phytosterol conpound; PCT/SE2004/000970

probucol ; an anti-coagul ant; an onega-3 fatty acid;

anot her anti-obesity conpoun@7 an anti hypertensive

conpound for exanple an angi otensin converting enzymne

(ACE) inhibitor, an angiotensin Il receptor

ant agoni st, an andrenergic bl ocker, an al pha

andr nergi ¢ bl ocker, a beta andrenerglc bl ocker,

In i S0 B DR AHSCh narants ngemmrb@ma Esah TRAPG wbrigragng obesity,

I b : J-

Pl AbordER, SINTC BRAIRY UGG, 028, 8T SLufbARERE s bipola
di&mdm‘anammw,nglmmda]nﬁm\(dvmﬂ))mm &@prussbn, eogﬁliIK/e disorders, memory.

“.inhibit .or | at ors of nucl ear receptors for
di gsLe ve gg@pllﬁ cE erRO?é‘Pfﬂ’fEaa la,ﬁm%gmattergmn disorders like

ASADOL é’tﬂlePS}a n b Cf@la&td CQﬁdlﬁOIRh aﬁé@&l@ P‘f‘chlc Aido¥deRe &ﬁg% ahl Qementia,

sal t, vate, solvate of such a sa or a prodr
netiodogicdl dls@ptiqf%(m IMultiplyel dherosis), Parkinsoh asr]hiac&sa,tﬂmaiﬂgyon s Chorea
t.abl,e . di l uent or carr,ier
anfd B2 § R ineing. Rl ic: B RER BB g Endocrine disorders,

septicesolB MiscaddyaeRicAtS thdredpirASH/ 4n|dC%?§ﬂr01f1@§t‘iﬂ4ﬂ §ys‘?§m§ R, diarrhea),

invention, there is provided a nethod for for  the

ang rexiended  abyse. oasldiqtiop anedori redanse sl@éicamcms @cgmreiatmg idswg (nicotine,
etliaﬂofjl 0%1?3 quf’a?e%egtcﬁgéﬂ&henc%gﬁﬁlﬁ ea 11.1 dI 2 (m ﬁhaﬁg{' cocaine,

atnen LR 8IS,
opaitesgéicp otthiavanputomt coamesing laﬂﬁlmﬁéteﬁ@g ﬂphﬁniacol@gxc@lly effective
pharmaceutically acceptable salt thereof In
amgut % errpRRInd 9 é 3 bio apatisapinmged thegrdini st rati on
with an effectlve anmount of a conpound from one of the
ot her cl asses of conpounds described in this
The oedmpainde rof 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.

Combination Therapy

The compounds of the invention may be combined with another therapeutic agent that is
useful in the treatment of disorders associated with the development and progress of
obesity such as hypertension, hyperlipidaemias, - dyslipidaemias, diabetes and
atherosclerosis. For example, a compound of the present invention may be used in
combination with a compound that affects thermogenesis, lipolysis, fat absorption, satiety,
or gut motility. The compounds of the invention may be combined with another therapeutic
agent that decreases the ratio of LDL:HDL or an agent that causes a decrease in circulating
levels of LDL-cholesterol. In patients with diabetes mellitus the compounds of the
invention may also be combined with therapeutic agents used to treat complications related

to micro-angiopathies.

The compounds of the invention may be used alongside other therapies for the treatment of

obesity and its associated complications the metabolic syndrome and type 2 diabetes, these
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section, or a pharmaceutically acceptable salt,

sol vate, solvate of such a salt or a prodrug
woOheraofosTherefore in an additional feature of PCISE2004/000970

i nvention, there is provided a nethod of treating

hyper | i pi demi ¢ conditions in2& warm bl ooded ani mal,

such as man, in need of such treatnent which conprises

adm nistering to said aninmal an effective anmount of a
inchedeploigwmaids difuge.ninswin (sywhetic jphdimaeéeguesadnidyoral antihyperglycemics

TP ATSAR b P a5 ose e oY BB P R SRR B
conmpound from one of the other classes of conpounds

descri bed in this conbination section or a
In srathenaeract ©AIthy inveatipr.athe ecompiound 9] fpamusla  girvapbamiaceutically

oAbt oy R A S BRI b RiSoptain agen

PPpiRa miGaititins Cagen OiMPREE tHu@ rsViioe MinGRAPI § 6P AR GOSHAOMWor gamma
of formula I, or_a pharmaceutically acceptable salt

ageel; 8hPharggeuicaliscrntabls satisoprl vases. tsebvais i sueh saltseer prodrugs

thébofC STRAODP AdES yh%ﬁ@/o'k gg{g%sgggm&,gg{ahﬁ&ea&&aﬁgyg%fg&able salts,

a pharnaceuti cal accep vate, SO

solofites,sohvates dilstchosalta opprodrugy thidieofawd well knaws de thataron
with a pharnmaceutically acceptable diluent or carrier.
According to a further aspect of the present invention

In LRGN SheP cOMILIRMOR B khd QRRALLSH NSad 6OTREA N F’énjunction with a
formula I, or a pharmaceutically acteptable salt

sulférsdwed., Thenpresent onysotion alse dmledes ofompmindtdfehe pteasrgasvention in

of.c ounds .described i.n thi onmbi nat i section or
co R REP R R R e beoat R Choledlepleh e e rotered to
in @is ?aﬁplﬁbaﬁoﬁ dhtlueé bat BreOsltUenitdie fe AfhibiRs OF HINIG-E6Areductase (3-
further asPect of the present invention there is

hygrogyi3daethylgbiteryd tasprsin ) miudasednpuiiehdy ohe fBM@HCRA reductase
. - ceutically acceptable salt thereof, in a
ln§$$§?§€g%gﬁdosage form b) a conpound from one of the

ot her cl asses of conpounds described in this

conmbi nati on_sectiqgn or a Bharnaceutically accept abl e

In &hq presiys|apptieatioge fRFaierm orchlgierokrlavgringopgent pplse irggudes chemical
mddi¥&a66hs dfNuR Tﬂ\?@r@ok' nfehucqgs%a%ﬁlgiggrgﬂ A0 o) esters, prodrugs and

cont al ner means for contalning sali i 'st and SecoRd.
methboditps, Whather. acfize or diactgyet 0 a furt her aspect of the

present invention there is provided a kit conpri sing:

a) .a compound of formula I, or a pharmaceutically

The¢e&RhtiRkEntfod dlsd BRIRRE a doRGRUAE Of W Prefent invention in combination
with an inhibitor of the ileal bile acid transport system (IBAT inhibitor). The present

invention also includes a compound of the present invention in combination with a bile
acid binding resin.

The present invention also includes a compound of the present invention in combination
with a bile acid sequestering agent, for example colestipol or cholestyramine or cholestagel
According to an additional further aspect of the present invention there is provided a
combination treatment comprising the administration of an effective amount of a
compound of the formula I, or a pharmaceutically acceptable salt thereof, optionally
together with a pharmaceutically acceptable diluent or carrier, with the simultaneous,

sequential or separate administration one or more of the following agents selected from:
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pharmaceutically acceptable diluent or carrier, in a
first unit dosage formb) a conpound from one of the
wothariioldasses of compounds described in this PCT/SE2004/000970
conmbi nation section or a pharnmaceutically acceptable
salt, solvate, solvate of suédh a salt or a prodrug
thereof, in a second unit dosage form and c)
cont ai ner neans for containing said first and second
a (dhlPagholegerid estacteansttir peotein) abdtiteer feature of the

ac%)ﬁ’é&%’? Qn%ogﬂfoﬁleankasgggfsﬁw ded the use of a conpound of

0 pAar maceutical ly acceptabl e salt
a MR (i@t osoaral ramserqirofel igtlib@sr; conpounds descr i bed in
this conpination section, or a pharnmaceuticall
2 nicoipistaghi deryative, inghuding alowstisleasa andgfombingtion pseductsor a
f, in the manufacture of a nedi canent
appgggﬁggc§%$§ﬁghthe treatment of obesity and its
prabssaci at ed conplications in a warm bl ooded ani nal
such as. man. According to another feature of the
an ppEeREIMt here i s provi ded the use of a conpound- of
anbﬂ@éigqﬂﬂyéﬁ&? or a pharmaceutically acceptable salt
t hereof, "and one of the other conpounds described in
anqthérsansbobrsitpcompowelt i on, or a pharnmaceutically
a

ac table salt, solvate, salvate of such a saJt or
an SAHRIRSERDAF E8rpofl (i Ciamble ot GRECISSIA SBHPERCZYMe (ACE)
inHiforUsa 'aﬂ%ibﬂéﬁsih - HakeBlor OhntBydRfdt! 1Rl dAGRhG okOMAEO Sn alpha
in a warm bl ooded ani mal, such as nan. Acco§ ing to a
andrefter gie rblepkis &t badd andrengreisstdackeirny arixédoalphaibete angrenergic blocker,

i de: i nati.o0 re t co | sing the . o

o0 BERASE s AR BT bR SR Pl it dinretic
or 4 hsofldatonyl a |, or a pharnmaceutically acceptable salt

t hereof, optionally together wth a pharmaceutically
a Melapigicopecatiging Bermane MAEH) aptagQwisth t he si mul t aneous,
a PRRIMEIHi{oRl orOr separate administration of an effective

amount of’ one of the other conpounds described in this
modulatvirnat nusteas eceptors, fonexampid BXRG FXIR, IROR | and RORADEY| e

Sﬁ%ﬁ sol vate, solvate of such a salt or a prodrug
an eof, optionally together with a pharnaceutically

a s6GARI MR RNnML;| uent or carrier to a warm bl ooded
animal, such as man in need of such therapeutic

or ¢ pharmasenticalty pedeprabier salt, solvaaplvede of sudhen salvens poxirug thereof,

l.so be ¢ ined with.therapeuti.c entfs that are
oS S8R SR L AR ctioaly  SRE S (FRER o Ple " warm-
bloadssiomirable shchiak 8 St d of Sidk hepspehid® Befndhabet es,
net abol i ¢ syndrone, dyslipidenm a, inpaired glucose

t ol erance,
Therefore in an additional feature of the invention, there is provided a method for for the

treatment of obesity and its associated complications in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective
amount of a compound of formula I, or a pharmaceutically acceptable salt thereof in
simultaneous, sequential or separate administration with an effective amount of a
compound from one of the other classes of compounds described in this combination
section, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug

thereof,



10

15

20

25

30

hypertensi on, coronary heart di sease, non-al coholic

steatorheic hepatitis, osteoarthritis and sone
woanmaansB4 and psychi atric and neur ol ogi cal PCT/SE2004/000970

condi ti ons. Exanpl es Abbrevi ati ons Ar-argon HRMS- hi gh

resol uti on mass spectroneter 3pHF-t et r ahydr of ur an

Dess-Martin periodinane- 1,1,1 -trisfacetyl oxyVl

1- duhydro-1 , 2- benzi odoxol - 3-( | HVone DCM -

THétSfbﬂthCHﬁBiddﬁﬁﬁxa%ure of fRLAVeHtRh MRt pr)iffed a method of treating
4-di met hyl am nopyr.i di ne EDC

hyperlipidermie tdeprisienh o raopyan- tgoededy brimabowich nsdmaiEdn -need of such

o ERTYAREL PRl OB o5, SR Bt o1

coﬁipbﬁﬁd)@lﬁrfOﬂ‘ﬁﬁle IPGMa- plﬁrﬁb&@ﬂh@ﬂb} hedeptableBEAR thereof in simultaneous,
benzot riazol -1-yl-oxytri- tl\1/rrol i di nophosphoni um
1

seqeRER) ‘Efoﬁeﬁi‘)‘l% pistragpnuvith en pigetdteranapist of a gpmpound from one of
P TS B ORGSR i o prarmacenicaty

acNIjtam«:Js:ils sq)iwaxpyslodatdng/d)f@sunh agalt of # pildedg thebfigl et d

doubl et q quartet qvint quintet
According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula I, or a pharmaceutically acceptable
salt thereof, and a compound from one of the other classes of compounds described in this
combination section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or

a prodrug thereof, in association with a pharmaceutically acceptable diluent or carrier.

According to a further aspect of the present invention there is provided a kit comprising a
compound of formula I, or a pharmaceutically acceptable salt thereof, and a compound
from one of the other classes of compounds described in this combination section or a

pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.

According to a further aspect of the present invention there is provided a kit comprising:

a) a compound of formula I, or a pharmaceutically acceptable salt thereof, in a first unit
dosage form;

b) a compound from one of the other classes of compounds described in this combination
section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof; in a second unit ddsage form; and

c) container means for containing said first and second dosage forms.

According to a further aspect of the present invention there is provided a kit comprising:
a) a compound of formula I, or a pharmaceutically acceptable salt thereof, together with a

pharmaceutically acceptable diluent or carrier, in a first unit dosage form;
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mmul tiplet br broad bs broad singlet dm doublet of

mul tiplet bt broad tripletdd doubl et of doubl et
waemarialosExperi mental Procedures Mass spectra RETASE2004/000970

recorded on either a M cromass ZQ singl e quadrupol e or

a Mcromass LCZ single quadrapol e mass spectroneter

bot h equi pped with a pneumatically assisted

el ectrospray interface (LC-Ms). 1H NVR neasurenents ’
b) wepmppend romewheorf thé other classvapf eompasndsirdesgiigdan this combination

I t H f f 300
secli BOoPRE A RRpHLY PFER Lo s L e SRS OLFEeHGH oy f procu
the@éUT‘iWaﬁJéc%m@éos‘s%ﬁfrﬂahncﬁt andard. CDO 3 is used as
t he sol vent for unl ess ot herw se st at ed.

¢) Fantain¢ranedns fongentaving sriddiastand secvadidosagsdpams. ve HPLC
Wth a mass triggered fraction collector, Shimdzu QP
8000 singl e quadrupol e mass spectroneter equi pped with

ActSrdxn gl Q0antheeBeditle WMhe TentiGiDiteR BRsEdeE € WBf al Jompound of
nothing else is stated, acetonitrile and buffer (0.1 M
thenEamla detinf t Pharmagegticylly P@?GPF@lﬂ aelt ohespli ausheong ofathe other

coxﬁé&?@cﬁ Aes%ﬁﬁgggtgi (%o%?ogxs&gl é}l V\ﬁéﬂ%‘éﬂéﬁeﬁ@@ﬁl n%%&%gtable salt,

solpbltﬁSﬁ)Naté. ofriddl’ﬂ agalt df‘raaprbcﬂrﬁg tlmédfemt the mawaﬁacgm dfgmedicament for
using a UV-det ector (330 E t he
usg H‘/él??t ;h@ntr@‘(rgmﬂ Qf q qSJéy tang yqssocmted comp ications in a warm-blooded

anglaqt Sghﬁgém%m or ophenyl V3-r (pi peri di n-1 -yl anmmo) car bonyl
IpyTrazine-2- carboxyl ate a)

|, 2-bi s(4-chl orophenyl) - 2- hvdr oxyet hanone To

Ak SO SEER RS A0 TR PN Chpouna of
thdd fgr:hﬁllm )or' ﬂ MedrRhcduli@AlyTabcepldbe Fhkt thERONAENN AL €6F the other

at reflux
compounds descrlbed in this combination section, or a pharmaceutically acceptable salt,

solvate, solvate of such a salt or a prodrug thereof, in the manufacture of a medicament for

use in the treatment of hyperlipidaemic conditions in a warm-blooded animal, such as man.

According to a further aspect of the present invention there is provided a combination
treatment comprising the administration of an effective amount of a compound of the
formula I, or a pharmaceutically acceptable salt thereof, optionally together with a
pharmaceutically acceptable diluent or carrier, with the simultaneous, sequential or
separate administration of an effective amount of one of the other compounds described in
this combination section, or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, optionally together with a pharmaceutically acceptable diluent or

carrier to a warm-blooded animal, such as man in need of such therapeutic treatment.

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 psychiatric and neurological conditions.
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2.5 h and then extracted with DCM The organi c phase

was washed with sodium bisulfite solution and the
weabuantiodwas evaporated in vacuo. The conmpoundPG@ESE2004/000970

i solated by crystallization from di et hyl

et her/ heptane. 48 g, 34% 1AM (400 MHz) d 7.82 (d,

2H), 7.38 (d, 2H), 7.30 (d, 2H), 7.24 (d, 2H), 5.87

(s, IH, 4.47 (s, IH. M5 nfz 279, 281 (MH) .b)

1, 2- bi s(4-chl orophenyl ) et hane- 1, 2-di one

| , 2- bi s(4-chl orophenyl) - 2- hydr oxyet hanone, (90 g,
Eﬁ@ﬁé%b mol) and nitric acid (170 nl) were heated at

1000C until the evolution of nitrogen oxi des ceased

after 4 hours. The reaction mxture was cool ed, and

wat eAbb2stiohy was careful |y added. The crude product

was filtered, washed several tines with water and
Ar-@rgony ynder reduced pressure to give a yel l ow solid

HR@&@%}ﬁescﬁ&’@nm&ﬁ B MHz) d 7.94 (d, 4H), 7.53

W or ophenyl ) pyr azi ne- 2, 3 d| car boni t rile
HRE QPN PRV ARIIBNA-

Dc@qeﬂkﬁkﬁgﬁ@ﬂﬁﬁen1) i n et hanol (140 n1) and mater (93
m) were heated at 75 OC overnight. The reaction
DM x digpesh ifad, and water was added. The
ciyp ed and washed with ethanol and
DMPABCAE ﬁm%{h%zl;iﬁﬁo{?; uda L

e product was di ssolved in DCM and

EDT eai(3ad1rmthjrlamm®vqtyé)d3eﬂatqadmmmnﬂmn filtered through
celite. After evaporation, a solid was forned and

TE e HpdDARPISed fr om DOM et hanol to give a pale yellow

| 99 1H NVR (400 MHz) d 7.49 (d, 4
TF%\?Sggl(ug?Jaﬁ%mgaCé? 7 - ( ) ( H) ,

DMSG dininst(hérlﬁﬂfoaimhenyl ) pyr azi ne- 2, 3-di carboxylic acid

D B? ki 4 chl orophenyl ) pyrazi ne-2, 3-di carbonitrile,
E(Aie lylagC 8 o) and KOH (26 g, 463 nmol) in water

P@@ﬁ&nlm&m&daﬁoﬁﬁty ogen peroxide (35% 19 nl)
foll'owed by a few drops of nonanol to reduce foam ng.
DCMe Dielderamsathanext ure was heated at reflux for 2h,

%é&? dﬁg e(%fi?%%slq% )&%‘ﬂ?%y%’khﬁ%lﬁ?%ﬁdmﬁhth@f(afﬁﬁgophosphate

HBTU - O-Benzotriazol-1-yl-N,N,N’, N -tetramethyluronium Hexafluorophosphate

DAST-(diethyl amino)sulphur trifluoride
DIEA - N,N-diisopropylethylamine

t triplet

8 singlet

d doublet

q quartet

qvint quintet

m multiplet

br broad

bs broad singlet

dm doublet of multiplet

bt broad triplet
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precipitate was collected through a filter, washed

with water and dried under reduced pressure to give
woheo4cmude product. The crude product was conveCcrTSELD4/000970

di met hyl ester by refluxing with hydrogen

chl ori de/ met hanol (100 m) asgl purified by HPLC,

giving 12.85 g of the nethyl ester. The resulting

nmet hyl ester was treated with |ithium hydroxide (2.95

dd9, 0. 1g3:ur@tdolimeancetonitrile (140 m) and water (90
m) at anbient tenperature for 1.5 h. The acetonitrile

was. L enoved er .reduced pressure and the aqueous
Geg?ff‘%’f%ﬁl%ﬁ:%%ﬁ?ggregnce with diethyl ether.
M%&; Flgéctﬂa GRdrk QBoMidd o ¥i_%e|9 ‘émfl%brﬁa@%(% ic,{n%l@ qudepole or a Micromass

ration gave the title conpound 1.8 % 66% mol
LCZssiaglpajuadytgloleomaso kpadtrbtdetdvRofht 6quifpd) wak

4H), 7.41 (d, 4H) . M5z 389, 391 (MtH)+. gg ,
eleptTaspEAYs inferfpgeo (Ig%ﬁéw Y AWNMRameasureens i wate sperlogmg on either a
5, 6-hi s(4- or orhenyl razi ne- 2..3- di. car i. i
v RSSO RRE LR 87 5l L RBHAGE, Bt w00
MIIE 2 EHcel ¥ eChanticay Siftk B givEReinagmh Witk DT d8 inksnal standard.
renmoved under reduced pressure to give the title
Chopsousad ag Gre2solvend THHNMR enlesalotheywise statesh Purificatinnwgs performed

(400 MHz) 6 7.51 (d, 4H), 7.41 . 4H) . ) 3- .
ongy SENEDAEERFEAP BBTHfY I, BIS Fkﬁ%&%ﬁ&%ﬂg ﬁyﬁmgﬁ Shimadzs QP 8000
.car boxyl i | d 2t ) .
oG RO AP SRR ] o 5100 am e, T ot
phéRTfedWas, Af ABHINDERe isTbtA6E bodibitrilt and boffby) (OWeMENEYAedcetonitrile
r -butanol (876 ny, 11.8 mml) and DVAP (346 ng, 2.8
95mmol ) . After 30 m nutes the solvent was renoved in

vacuo and the residue was dissolved in DCM Wshed
wWth 2 M potassium hydrogen sulfa{e anagvvat er.fo

| ] owed
Fopyisalationnef {seagrresi Krnmaasti GNeF9 34 (20P rifn@n’old-S 2oluSE Was used.
: ! DEAC 95%.4§" &8 . Fraction
HGHRARRIR' GRRPER ST IR e RN Bhe S Tt
collecth .wabHuddd (4R WMzdetettaf.(3%0 @ml7 (m 8H), 1.57 (s,
9H) M5 niz 445 (M+H)+, 443 (MH) . g) r -butyl
5. 6- bi s(4-chl orophenyl)-3-r(piperidin-I-ylam no)carbon
yl ] pyrazi ne-2- carboxylate 3-(r r
Exabipled>of ciay oation 5, 6- bi s(4- chl or ophenyl ) pyrazi ne- 2-car
boxylic acid, ( 11 1 ng, 0.25 mmol) and
car bonyl di i m dazol (202 ng, 1.26 mmol) were stirred in

Exanpleq’ 3 N and

tert-butyl 5.6-bis(4-chlorophenyl

ith7a 5gel{rﬂqtica}1y assisted

-3-
carboxylate

a) 1,2-bis(4-chlorophenyl)-2-hydroxyethanone

To 4-chlorobenzaldehyde (140.6 g, 1 mol) in ethanol (130 ml) was added a solution of

sodium cyanide (10.6 g, 0.216 mol) in water (105 ml). The mixture was heated at reflux for
2.5 h and then extracted with DCM. The organic phase was washed with sodium bisulfite
solution and the solvent was evaporated in vacuo. The compound was isolated by
crystallization from diethyl ether/heptane. 48 g, 34%.

'H NMR (400 MHz) & 7.82 (d, 2H), 7.38 (d, 2H), 7.30 (d, 2H), 7.24 (d, 2H), 5.87 ‘(s, 1H),
4.47 (s, 1H).

MS m/z 279, 281 (M-H)'".
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then piperidin-1 -amne (30 ng, 0.3 mvl) was added.

After 20 h nore piperidin-1 -amne (56 ng, 0.55 mmol)
woasodimicseduced. Stirring for 1 h was foll owedPOY/SE2004/000970
purification by 5 HPLC to give the target conpound (50

ng, 38%. 1H NMR (400 MHz) d38.25 (s, IH), 7.50-7.30

(m 8H), 2.93-2.86 (m 4H), 1.85-1.40 (m 15H). M5 niz

527, 529 (M+H)+, 525, 527 (MH . Exanple 2 0 Butyl

5, 6- bi s(4-chl orophenyl) - 3-r(pi

rer| d| n- | -yI am no) car bonyl I'pyrazi ne- 2-carboxyl ate To a
s[5 s £alone ophenyl ) fur o[ 3, 4-

6
ke Kothia daal aneh “Fa-niy ecid 170 mi
weQe @éatmt NooRd tﬁﬁtllzthg e@%ﬁﬂu@h'& rhl@f)%ela'\@&p fdds1EkaB88H afe08 %ours The

nmol ) DCM ( m) was ad After an additional
redetian sms]mem giap noeiﬁd HBﬂiUNeter 22459 01Y) vaMrafn}d)y pddad. DheE c(uctb product
: s added and after. rth
waisilerotE SRR BRT s Sy ot S e el Hhitdoed eressig o aive 2
yeﬁe@%ol'iﬂTPiOM Uxe)ym xture was stl rred at room
terrperature for 60 h. The DCM was renoved i n vacuo and

"H MR 60 dEz)&E 96 (di 4HDed. 5By d pHBpar at i ve HPLC to give
the title compound 221 ng (69% . 1H NWVR (400 MHz) d
8.31 (s, IH, 7.39 (d, 2H), 7.37 (d, 2H), 7.31 (d,
) ZFB 6- bYs(l@hfo?onh%ﬁl)Dpﬁaﬁﬁe 03.didddboni#il§9- 2. 83 (m 4H),
80-1.68 (m 6H), 8-1.36 m4 0.92 (t, 3 :
1 Z-RN@ ¢H19r0@b¢lb'di)eff@ne{1(22¢lﬁz8c(ma§} mgw}), diegrinompleomittile (8.5 g,

7832 bpband arE AR 8 ity T PR (140 ) and yter (93 mi) wirs heated at

7530 8¥eraight) Th%'reé‘cﬁ%ﬁ%ﬂdt@% Qva-ﬂb%okﬁt hiRl WRIEP MR AMES The precipitate
prepared as described in Exanple 2 usi ng cycl ohexanol

w dﬂter@i argl @washadoyijh ethagol ragd (tB8oAthevadhe istudermdduct waml‘dizssolved in

(% fiw d‘@% iégé%(i,ﬁh%F ﬂéﬁlfgteéedl@w@ﬂ_ﬁe AT 8 evaporatlon a

1d 88s forfméd (AY alliz&bfrdm TICN MR tha1d) & 3 phle3ylloW solid (17.3 g,
% I—I),Sl 30- 1. i?r%srtn IZH) HRVS mtz caltoc%lwf orphe% solid( s

691’0&1 2N4Qg] + 553.1773, found 553. 1760.
"H NMR (400 MHz) & 7.49 (d, 4H), 7.38 (d, 4H).

d) 5.6-bis(4-chlorophenyl)pyrazine-2,3-dicarboxylic acid
To 5,6-bis(4-chlorophenyl)pyrazine-2,3-dicarbonitrile, (16.3 g, 46.28 mmol) and KOH (26
g, 463 mmol) in water (84 ml) was added hydrogen peroxide (35%, 19 ml) followed by a

few drops of nonanol to reduce foaming. The reaction mixture was heated at reflux for 2h,
cooled and washed once with diehtyl ether and acidified to pH 4 with 2M HCI. The
precipitate was collected through a filter, washed with water and dried under reduced
pressure to give the crude product. The crude product was convertd to dimethyl ester by
refluxing with hydrogen chloride/methanol (100 ml) and purified by HPLC, giving 12.85 g
of the methyl ester. The resulting methyl ester was treated with lithium hydroxide (2.95 g,
0.123 mmol) in acetonitrile (140 ml) and water (90 ml) at ambient temperature for 1.5 h.
The acetonitrile was removed under reduced pressure and the aqueous solution was washed
once with diethyl ether. Acidification with hydrochloric acid (2M) and filtration gave the
title compound (11.8 g, 66% mmol) as a pale yellow solid.
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Exanpl e 4 Benzyl
5, 6- bi s(4-chl orophenyl)-3-[Ypireridin-

wa-2¢d4amia3e) car bonyl ] pyrazi ne- 2- car boxyl at e ThePCT/SEZ004/000970
conmpound was prepared as described in Exanple 2 using
benzyl al cohol (69 ng, 0.64 m®l). 142 ng (42% was
obt ai ned. 1H NMR (400 MHz) d 8.31 (s, IH), 7.49-7.25
(m 13H), 5.48 (s, IH), 2.91-2.84 (m 4H), 1.81-1.73

'H NMRHA00 MBS ¥. AL d( 280, 2H) (;doun RMP) WS no2b 8 3§P(M+EP

[ C30H27C 2N40s] + 561. 1460, 561. 1450
Stert-butyl
e).5'5’ -vdr oxycvcl ohexynam

O
5, @bﬁ;(z?.cmmomeﬂdﬁ nga&wn@b dwﬁs&slhlc%dlai q6(73%, M9.30° nfhol) and acetyl

nmol| was ad to a sol ution of -

Ch(Qf@Pt(ZQ Rl Weea heased, kY reflug -ddﬁméghtc’ﬁlha) acotl ehldrideywazien®ved under

e FApRARN T RE ik ol ?-%Pﬁ?%gm HERE PR S0l 22

1HNMR)(4@0MHMB§P5(13(544H};741@04H?TD After 3 hr the
he

sol vent was renoved i n vacuo resi due was purified
by preparative HPLC and flash chromat ography u5|ng 20%
h ] 2 .

(344 2507 i
To( d, soldtl)on c?f 46-&8(3@:h(di‘bplﬂ§d}d)fu?}_§ﬁt 5}pgiaz{d€l ’ﬁ-'tﬁonedfl &@77 mg, 2.36

08-4.02 ﬁé broad s,
HH!}O%@ Pcst?n{tﬁ{e @ory), wRES pdded darrdutanel (§7@2@gH29 8apmaiBand DMAP

(3@4 lélﬁ'g???:ﬁm F?IO g@g% W%p%g sglvgﬁtrx{/as ren%ved 1n vacuo and the residue

wa@rdissahsdm mmnomasmd whk2yM pozassingm hgko@anylthte and water followed
- 2- car box Tr ans- 2- am nocycl ohexanol

byr%ﬁ%é'c q&npgm agg,dg}jratu@n a‘tngcﬂvap(préﬁorbpf the solvent gave a residue
W}§cl'( W8] HE MK Q',nﬁé ve the title comgound 431 1 me, 41%).
oxXy idin

, 6-bi's(4- chlor enyl ) pyrazi ne- 2-car
HWQQMHM&)VBGQ (B 8H), Ti57 &4, 9 am ne (30 ni, 0.22

154 g, 0.30 nmmol) were added. After
MW«%“%@ al%}ng@s renoved in vacuo and the residue
was purified by flash chromatography using 20% et hyl

)acetate in toluene as eluent to g| ve 76 ng (95% of
gt i

carboxylate
3-(Tert-butoxycarbonyl)-5,6-bis(4-chlorophenyl)pyrazine-2-carboxylic acid, (111 mg,

0.25 mmol) and carbonyldiimidazol (202 mg, 1.26 mmol) were stirred in THF for 3 h and
then piperidin-1-amine (30 mg, 0.3 mmol) was added. After 20 h more piperidin-1-amine
(56 mg, 0.55 mmol) was introduced. Stirring for 1 h was followed by purification by
HPLC to give the target compound (50 mg, 38%). "H NMR (400 MHz) 6 8.25 (s, 1H),
7.50-7.30 (m, 8H), 2.93-2.86 (m, 4H), 1.85-1.40 (m, 15H).

MS m/z 527, 529 (M+H)*, 525, 527 (M-H)".

Example 2 '
Butyl 5.6-bis(4-chlorophenyl)-3-
To a suspension of 2,3-bis(4-chlorophenyl)furo[3,4-b]pyrazine-5,7-dione (0.226 g, 0.61
mmol) was dissolved in DCM (1 ml) was added butanol (47 mg, 0.64 mmol). After 2 h a

iperidin-1-ylamino)carbonyllpyrazine-2-carboxylate
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target conpound. 1H NMR (500 MHz, CDOI 3) d 7.62 (d,

IH)y, 7.44 (d, 2H), 7.39 (d, 2H), 7.35 (d, 2H), 7.30
wO0dpo42)034 3. 89-3.80 (m I H), 3.52-3.44 (m | H) PCB/SE2004/000970

(br s, IH, 2.13-2.04 (m 2H), 1.90- 1.70 (m 2H),

1.66 (s, 9H), 1.45-1.21 (m 3H). HRVS niz calcd for

[C28 H29 Cl2 N3 O4] H+ 542.1613, found 542. 1624 Exanpl e

7 tert-butyl 5,6-bisf4-chlorophenvD- 3-(
solytnrof IIVAK (100ng) Ped82yhinohdn PNy Oriazi) s lad @ ATt hn additional 2

h a%@eﬁs@% %O@ﬁﬁgf(ié %?@%}b@o%%%ﬁg%%%y;ﬁh na?l;i after a
furth&f 10hs@shrédpi iMll-aﬁHinef(Wﬁlrg(, 5.7 Iﬁ)ﬁfanﬁﬁw t%nﬂgﬁg.ss mmol).

excess acetyl chloride was renove vacuo
Thegingktede wad stared. at Themr tesipelatirevdsr 60 &sThe BCN nvaretemoveden vacuo

chlori.de (5 m)..and a solutio f tert-butanol (70 ,
a5 GG 173 PbBR nonEiriin FHLC i B W6 Reapomge21 me
(699A)xture was cooled to -78 C and then triethylam ne

(0.5 M, 3.6 mol) and DVAP (22 ng, 0.18 mmol) was

'H N¥HR (HO0THEL 08 3 65, WH3, 289 (helD)} B3E(A,I2EE 7804 2H), 7.26 (d, 2H),

443 G B EsL 00 Al L RER 68 PRvetind45el 26 68, 455 09208 310
HRMOh);, 2BRdREORH68N0,1" 3208 MBluhdwes 1gosled. After

16 hrs at roomtenperature the mxture was worked up
by washing with KHSO 4 and bi carbonate, evaporation of
the solvent in vacuo and purification by preparative
HPLC (acetontril e/ ammoni um acetate) to give 52 ng
Exap$ple?d of the target conpound. 1 NVR (400 Mz, CDO 3)
d 9.33 (d, IH, 7.46-7.36 (m 6H), 7.35-7.27 (m 4H),
Cyclohg HO-bys ";?'1 grapheny)- ier'd' lami "«)..‘!h;.‘.'.g £i747, 22—
car gg for [C29 H23 C12 F3 N4 B] H+ 603.1 177, found
. L 174 Exanple 8 tert-butyl 5
The@itle sodpanint orasirepurtd aSdescribepoExample W @i o)teteramil (64 mg,

ipe-2- _carb te (IH1
0-6‘{ %ﬁéﬂ%&a@%w%%&&%u ripyrrolidin-1-yl)
1 ' 1 . 8
H AR PR BEX3E | LQEAPAISANA 6o (! 519:5 01 ERC 1HT™.91.2.86 (m,
AH)32.(10€x 10 Lt 2KY,CR8DANYI (n, 56H; hiGs( 151 (m, 3H), 1.51-1.33 (m, 4H), 1.30-
1.18 (m, 1H).

HRMS m/z caled for [CaoH31C1N,O5]" 553.1773, found 553.1760.

Example 4
Benzyl 5.6-bis(4-chlorophenyl)-3-

razine-2-carboxvlate

iperidin-1-ylamino)carbonvl

The title compound was prepared as described in Example 2 using benzyl alcohol (69 mg,
0.64 mmol). 142 mg (42%) was obtained.

'H NMR (400 MHz) & 8.31 (s, 1H), 7.49-7.25 (m, 13H), 5.48 (s, 1H), 2.91-2.84 (m, 4H),
1.81-1.73 (m, 4H), 1.49-1.41 (m, 2H)

HRMS m/z calcd for [C3oHz7ClN4O5]" 561.1460, found 561.1450.

Example 5
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chl orophenyl ) pyrazi ne- 2-carboxylic acid (300 ng, 0.674

mol ) and triethylamne (0.19 m, 1.35 mmol) in
worbdyiense chloride (5 n). After 5 minutes PCT/SE2004/000970

nmor pholin-4-amne (76 ng, 0.74 mmol) was added and the

mixture was stirred for 18 ¥s. The reaction nixture

was diluted with nethylene chloride and washed

successively with hydrochloric acid, water,

Lyl 2,0 L orgpheny sl C 1rox: O P00 = ati ve
carbéiBvrat e g@ﬁ%ﬂlﬁg rmterl aI was appl ied as a solution
I'n -nethylene chlioride to the top of a flash colum and
Cis-2-meaimoel¢lbleskanbt ty d26H @ridey(B 1 amgt()allemhml)tmwamad &sa ‘Bdﬂlatlon of 3-
eluent to give the product, 178 .. 50% 1H NWVR_ (40
(PR D)) Hodigd- C@éoromhq;lyl)pyr@n?va eyl apd (G mg, 0.15

o phyfe e ét%“)ﬁf% & 19 b Byaphe (3 BE; §¥ o an

PyBUP (P K, 5%@ . Af@i" @%rigg sdid9Sk wasEEROPERIOvacuo. The residue
tert-butyl 5,6-bi’s (4-chl orop

was pmﬁz@} By @{éparaaﬂw(e tHPLE kmtlyﬂalaly ¢hamategrgrybariyg RO%r ethylnewetate in
- carboxy

tOlue(nPé? §QIB‘ER%9<$16’8I286%%'K3)475) -the Broduethl or ophenyl ) pyr azme- 2

GRS B SAR IR S0 TPl b DA, 4.1

4.09 'Rt ), eneg-a. 2@ riEde2 .6 (srbdd andnat gert 5y @,

{@rt Lutyl hyd:‘(am ﬂ hydr(ochl orld) (96 m\:;q,ﬁIl L’m—g mol )
MSMCdd«ﬂﬁﬂ[C%EﬁQGlSNB@ﬂ]HOﬁ@Lf@Mﬁé#&ture the mixture

was diluted with nore nethyl ene chloride and washed

wi th hydrochloric acid, water, bicarbonate solution

and water. After evaporation of the solvent, the

resi due was purified by HPLC
Exampled oni tril e/ anmoni umacetate buffer) to gi ve t he

title conpound. s 1 NMR (400 VHz, CDCl 3) 8.71 (s,
tert-Hutyl Si@dbis(chlorgphengl)-37({ Bnang- ﬁﬁwﬁﬂ&i‘——ﬂlﬂm}ts,

I 1.65 (s,.9 1.18 (s, 9H). HRVMS nfz calcd for

arb arbaxXYiate 1 5151617, found 515. 1665 Exanpl e
Tm%% daneysigheencl, didoeblonids; o G ophey YNGR i i
butoﬁlydhrlbonyl)m{ﬁ«%isl(@ehﬂr byi)qgmudme SteafboRylic acid in methylene chloride

5, 6- bi s§ 4- chl or ophen (et ho>]<3ycar bonyl )(%r azi ne-2-c
(3 md). Boieiliviamiae (30 1L, 0.2 rnmol) and PyBOP (154 mg, 0.30 mmol) were added.

After 24 hr the solvent was removed in vacuo and the residue was purified by flash

chromatography using 20% ethy! acetate in toluene as eluent to give 76 mg (95%) of the
target compound.

IH NMR (500 MHz, CDCls) & 7.62 (d, 1H), 7.44 (d, 2H), 7.39 (d, 2H), 7.35 (d, 2H), 7.30
(d, 2H), 3.89-3.80 (m, 1H), 3.52-3.44 (m, 1H), 3.25 (br s, 1H), 2.13-2.04 (m, 2H), 1.90-
1.70 (m, 2H), 1.66 (s, 9H), 1.45-1.21 (m, 4H). '

HRMS m/z calced for [C28 H29 CI2 N3 O4]H" 542.1613, found 542.1624

Example 7
tert-butyl 5,6-bis(4-chlorophenyl)-3-({2-[4-(trifluoromethyDphenylihydrazino} -

carbonypyrazine-2-carboxvylate
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2, 3-bi s(4-chl orophenyl ) furo[ 3, 4- ]pyrazine-5, 7-di one

(4.826 g, 13.00 mmol ) was suspended in EtOH (160 nl).
woheossiuspended materi al gradual ly went into soParisamo4/000970

After 5 stirring overnight the solvents were

evaporated. In order to ren®8 any remaining EtCH the

resi due was suspended in tol uene, whereupon the

t ol uene was evaporated This mas repeated two nore

. NS, and f| |eIded
5 SRS ey ol Gguboxytic acid (351 mg, 0.902 mmol)  was

retbBLIRERT RORALL PYATHIOS RaGerOXLLS BELICAD B o cemoved in

&0QhMhE 2idEEL &l
vacl(rlz b ,eul s I(ﬁ%an ﬁlg@@kﬁauegsﬁ)a% B%%cg‘ééd)sm é{}etﬁyleﬁcgc%lz%ge (5 ml) and

a so@upqum deputangl (70 mg, 0.95 mmol) in methylene chlorlde (5 ml) was added. The
car boxyl a

d
minkieg R P oT B PTG ORERAE D By 6 mmaD) and DMAP (22

ou S BT 844 By b R o 1
and-tRE03- (ttﬂiﬂﬁirbmleﬂiyl)@ﬁer(}@} 1arar:lazﬁle (iS@ﬂlg”F@ﬁ )eri@ﬁ aﬁg gﬁgﬂP (563 mg,

Finally, wo-b | chl orof orm ate T221
LORvasnciy vasl adrlasbverf?e 1dulnrs raty raxen Sennpmatunefme rrmxture fwag gvadked up by
was 20 0C fq{ﬁg c{r%j erature was adjusted to 00C. .
Ringe ity Qs & S nbYaReratinBupt tthe yabventi i ’éln vacuo and
pur1€1185‘tadﬁ By ﬁ\@éa&ﬁ\‘?@ggi?,‘e geéorﬁ%%r?l‘ﬁbnlhﬂgfcepa93)qt fg?ve ffEa mg (9.6%) of
thetar@tpompa[rﬁkj sol uti on of sodi unborohydride (0.940 g,
. é pre-chilled HO (10 nL) was added
Hl&MﬁoWOQeM @{CHgila&sS B3hida 1Hy 1478640t bH) h3%T 2 dm, GHB, 6.94 (d,

observed and at the sanme tine the
1H)S%g%#{i%g%ﬂbggg 925ange-col oured. After stirring at
R, S A [ B B ST RR 37 38 B A T
reaction mxture was allowed to stir for 1 h (during

that tinme the tenperature increased to - 100C) before
Exai"!PWﬁs transferred to a separation funnel with the aid

carbdRGla@Xt r act ed further W th d| chI oromet hane (3 X 30
L he col |l ected organi c phases were washed with

(IH{inz,Br@eQMﬁazvlL-)l -Wet(tepgnylidia- 1w lighobihSekim bipcufluorophosphate (421
e rati qn of the sol vents the obtai ned residue was
me, 4P308| Furoli ras rAdHEdin oo of S-ertutoxycarbony -5 6-ise-
i . . n e top of
chlogé@?g@g@g%ggg%%%fg iaﬁllﬁcéb p g, (5" gﬁ{ anEl r{netthyﬁrmne (0.19

ml, U138 khi@bD iR hizaieiRhddi&le (5 ml). After 5 minutes morpholin-4-amine (76 mg,

0.74 mmol) was added and the mixture was stirred for 18 hrs. The reaction mixture was
diluted with methylene chloride and washed successively with hydrochloric acid, water,
bicarbonate solution, and water. After evaporation of the solvent, the residue was purified
by preparative HPLC. The resulting material was applied as a solution in methylene
chloride to the top of a flash column and then eluted with 20% ethyl acetate in toluene as

the eluent to give the product, 178 mg, 50%.
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1:1). The products were eluted with two successive

gradients: firstly, dichloronethane-heptane 50-100 %
wana4/13econdl y, Et QAc-di chl oronet hane 0-6 % EPOYISE2004/000970
- 5, 6-Dbi s(4-chl orophenyl) - 3- (hydr oxynet hyl ) pyr azi ne- 2-ca

rboxyl ate was obtained as a 92l 1 ow sh viscous oi

(0.434 g, 1.08 mol, 80 % . 1H NMR (500 MHz, CDC 3) d

7.50-7.44 (m 4H), 7.38-7.32 (m 4H), 5.17 (d, 5.7 Hz,

2 4,52 7. 2 4,2 7T Hz, IH. 1.4
'H é\l{_l\l)’/IR-,(_A,@(E)S Ng-&g ’QJQCI%} 5%13@ (g,? liﬁ,), |7.4g (((i,tZH),57 40-7.31 (ml_,l)4H), 7 .Zg (d, 2H),

- - Byt r ) 7 -bi s(4+chl orophenyl ) pyrazi ne-
38%%%?@%’)@%&?@?;%%&%&@qf%égzﬁ—tl)rl chl or oet hani m doat e
HRMS 61/ Talcd-f36[CPFAL6 endNhesqn* 509 1400 Fdiha SFoquby!

etherate (56 ng, 0.39 mvol ) was added at room

tenperature to a solution of ethyl 5,6- 5

bi s(4-chl orophenyl ) - 3- (hydr oxymet hyl ) pyrazi ne- 2- car box
Expmple9 (866 ny, 2.15 nmmol) in methyl ene chloride (0.2

i$(4-cild plic _‘l -[4-(te ¢ ldrazrgqoﬁgaljﬂ(r)ﬁlgﬁr%ine-}

carb@fhteon. Drying (nmagnesium sul fate) and renoval of
the solvent in vacuo, purification by preparative HPLC

(terydutoxyeabyyl}-3Fhis@f chidrepheanyboyracmmriocatox yiic laeidNMR16 mg, 0.710

mool drigtigtpntag (O g, 415508 anPyBP13) fie) igpé mixesidn methylene
chlé{iﬁe;/ fg—%l) JndZthe{rSS’ nﬁhﬂes%ég—bﬂ%/lfgdrm& ﬁ}cﬁ&éﬂl%é@%%g%.% mmol)

wab a8ddd. féer A8l 0 AOPRBENMEMpeRnird ol MXsiR! W) ditedBithenore methylene
2-carboxyl ate was recovered. 5 Ste

D .
chigride end washasiyith thiygtorh®rie -agids W@hgi@ar@ph@tn $PYEgn anduuvager. After
GRRR i ad At vr g f LILLum Byor o 68 (7T e
el Bl R M g o vt SR SOmRO o (302 g
"HNMRI(400M Nz ODALSBBIT I (5| 1) 7(4207.42 Ymy2H),st41-7.28 (at, 6H), , 4.84 (s,

roomtenperature for 72 hrs. The sol vent was renpved
1H)nl.05 (5a@Hd lahd(st Bd)-r esi due was treated with 20 m 0.3

RS 2 SIS o Bar - S Sl PARgOLF ar R8s vont

in vacuo gave 327 ng (91% of the target conpound. 1H
NVR (400 MHz, CDCI3) d 7.48 (d, 2H), 7.39 (d, 2H)

Examijle 10, 2H), 7.31 (d, 2H), 5.11

3-(tert-butoxymethyl)-5,6-bis(4-chlorophenyl)-N-piperidin-1-ylpyrazine-2-carboxamide

Step A: 5.6-bis(4-chlorophenyl)-3-(ethoxycarbonyl)pyrazine-2-carboxylic acid
2,3-bis(4-chlorophenyl)furo[3,4-b]pyrazine-5,7-dione  (4.826 g, 13.00 mmol) was

suspended in EtOH (160 mL). The suspended material gradually went into solution. After
stirring overnight the solvents were evaporated. In order to remove any remaining EtOH
the residue was suspended in toluene, whereupon the toluene was evaporated. This was
repeated two more times and finally yielded pure 5,6-bis(4-chlorophenyl)-3-
(ethoxycarbonyl)pyrazine-2-carboxylic acid as a yellowish solid (5.425 g, 13.00 mmol,

quant.).
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(s, 2H), 1.34 (s, 9H 5 MS mz calcd for [C22 H20 C12
N2 B8] H+ 431, found 431 Step E
wa@-20d4antoslput oxymet hyl ) - 5, 6- bi s(4-chl or ophenyl ) POITSEp®1#/000970
di n-1 -yl pyrazi ne-2- carboxam de
3-(tert-butoxynethyl)-5, 6-bi g04-chl or ophenyl ) pyrazi ne-
2-carboxylic acid (324 ng, 0.751 0 nmmol ) and
tri et hyI amne (84 ng, 0.83 nmml) were dissolved in
ene chl ori de 2om% and the m xture was cool ed
Ht13 e £DGlebd (130734 (w5 8 dbe 4-H0@al’ @ ¥2.08ny,46 (¢, 7.0 Hz,
. 751 mml) was added and after 5 mnutes at -20
'egr ees | -am nopi peri di ne hydrochloride (187 ng, 1.37
mmol ) and 10 m 10% aqueous pot assi um car bonate were
i ntroduced. The m xture was stirred for 5 m nutes, and
StetnBEthyieS.phasé shivesphesdpar (v @dxymbayDp gazine-2phadss yWaS
i sol ated and the sol vent was renpved in vacuo to gi ve

3,0bis s ¢ oROPER N3 xﬁﬁ&owﬁmwpmzim-@wrmxw@ pRiC(0662 g, 135

mrﬁﬂ\zf %vaé%a gﬁrbg 7% Od/%]}é?{{F (T? }gﬂﬁ Lgl%gb%( 3‘88 und ooh?g zPQN %ﬁ%ﬁ%%thylanﬁne :

(. Zlb—?; £ } 8@2&%1 w%lmaddéd) ,F1%l%3fs%j?’%%%(bﬂn1]orc§%§1’zla% @ézz?gg 1.62 mmol)

wad H)ided—lﬁ&rdﬁwmdezdmaigcxdi J onin.[ ARt dBAng"A2-2NAC @B Hh, the temperature was
1824, found 513.1805 Exarr& 11 ) )
adslsfed i 871G %ﬁ?ro%t%%ﬁﬂ *(-for pref rdwéﬂhei TRGHORERIA Ty Wes pcooled to

r x t e t hy|
Ag ﬂlﬁf Eo}ﬂnl or op %qmﬁf (g’ef or'ny Sygoélz r'r’étof 4 a?%%%? Bfcgprepared
solﬁhbﬂ'of sodiumborohydride (0.940 g, 24.8 mmol) in pre-chilled H;O (10 mL) was
5, 6- bi s(4-chl orophenyl ) - 3-(hydr oxynet h yﬁ) pyr azi ne- 2- ca
adddgiodaypmse dueing®a Sgminl tocie merstipn wastuds. ikzslavehhtmn could be observed

i chl or onet hane 6. m) and Dess-Nartin periodi nane
am? 8t tho gagge tipe;hie tlpn emfReRss-Folerredphfter YHrngpt 40°C for ca 1
b B PRAR0 SO ool 1B DL RTRBEREN 8 ATy 29 ). e

rearcfame frii@dure ﬁ@mﬂ&ﬁﬂ&lﬂbbﬁr fdrhen (RAE ke tiWasthd t@ﬁﬁﬁﬁreﬂﬁcreased to -
the sequential addition of Na2S2C8 (aqg., 0.2 M

10 Abeteredoy pagansteread to %ep@)ltloﬁm@nqﬂe&mh theregd of &mhloeom%thane (100
w3t A o RS A Rar % 1 sqvonsphse
v BREEL s SRR SASh L by gy phaes

wegd@ashed with brine (100 mL) before drying with MgSO,. Upon evaporation of the

solvents the obtained residue was dissolved in a minimum volume of dichloromethane-
heptane (1:1) and applied on the top of a pre-packed column (silica gel; dichloromethane-
heptane 1:1). The products were eluted with two successive gradients: firstly,
dichloromethane-heptane 50-100 % and, secondly, EtOAc-dichloromethane 0-6 %. Ethyl
5,6-bis(4-chlorophenyl)-3-(hydroxymethyl)pyrazine-2-carboxylate was obtained as a
yellowish viscous oil (0.434 g, 1.08 mmol, 80 %).

'H NMR (500 MHz, CDCls) § 7.50-7.44 (m, 4H), 7.38-7.32 (m, 4H), 5.17 (d, 5.7 Hz, 2H),
4.52 (q, 7.3 Hz, 2H), 4.25 (t, 5.7 Hz, 1H). 1.48 (¢, 7.0 Hz, 3H).
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NaHCO3 (aq., sat., 15 nlL) were added. The organic
phase was separated and the aqueous phase was

wexbwaetsd further with dichloronethane (2 x 38CWSE2004/000970
The col |l ected organic phases were washed with H20 (25
mL) and brine (75 nL) beforetldrying with MgSO4. Upon
evaporation of the solvents the obtained residue was
purified by colum chromatography (silica gel,
Et QAc- heptane 0-30 % to yield ethyl

5, 6- bi s(4- chlorophenyl)
Steg (F s - s é!i*—ca\ﬁ&(%&?afﬂé
VAZ,  coXd

tertcbutyd. 233 2(tﬁchlbfd)ethaﬁ1r§1@o§te3@16 E’ﬁ QH% mﬁroﬂ)oana t%'iroﬁ lﬁhﬂédﬁde diethyl
4.57 (q, 7.3 Hz, 2H),147(t70Hz 3H). 5 Step B
eth@r[athS65ng, 0.39 mmol) was added at room temperature to a solution of ethyl 5,6-

bis o PR B S B B A EREO ST B Blov L yfimoD) in
ol 5208 s T 50 e

eth?l%&ﬁt&ﬂﬁduwshbﬁlﬁﬂmd@rbbﬂrﬁté sﬁmtroﬁ) lﬁr&ﬁlgl"nm}ig)lemim'ﬁtdﬁ‘at(eﬁand removal
m ). The cooling bath was replaced by an ice bath and -
of thpeolventtinvecusagugtication byfpsepardive k€ g2 382 medpR%3 of fe target
dark cherry red clear solution was fornmed. o Cooling
"to -78 degrees and addition of ethyl
'H ﬁn\ﬁRQhéd W'@@W@ﬁ%@(ﬁzﬂ) 749 28D, 732,727 4H). 4.8 (s, 2H),
ornyl pyrazi ne- 2-car boxyl at € mol) 1n
4 431 26D, 4 (t, TH, r2act PHh was kept at -78 for 1 hr and
then allowed to attain roomtenperature. The m xture
was diluted with toluene and washed with water, dilute

25 AR5 RS LSRR R R Bepyrrine

ZCbe%R?lﬁétWa\éereé'('Pv'eﬁdgave 56 ng (43% of the s target
conmpound. 1H NWR (400 MHz, CDCl 3) d 7.48 (dd, 4H),
7.30 (d, 4H) 669(3 IH) 4.48 (q, 2H), 2.76-.2.70

2K, 1.76-1.69 (m 2 _
4~ "_'L CNWAR YIRZINo Y6

'- 4 1 251 = G+
e
buﬂoﬁ?rn@ﬁr?@fsb@?ﬁé {4- %laﬁigﬂe&yljﬁyrmmhéﬁ‘%)@yihté e(36308gM9.831 mmol) in

di ssol v in water (20 m) was stirred with
aceﬁona’milel (20cm1)(Was atitrgd at room temperature for 72 hrs. The solvent was removed in

vaifﬁanﬁ'tﬁéé‘as%@%&{a%ﬁ%%”y' it g0 R LENRAS T e R e, e
orga%gltce \Dgss drﬁe{%ﬁg&a{é@g Smssﬁ}rﬁtgf&ﬁd Igﬁlo%l)g‘fl’ﬂﬁ@sd‘f@élt ﬁn vacuo gave 327

ed Wi um ogen sulfate and t

mgSOI Y8 er tHea o EdERRANEN

'H NMR (400 MHz, CDCls) & 7.48 (d, 2H), 7.39 (d, 2H), 7.33 (d, 2H), 7.31 (d, 2H), 5.11
(s, 2H), 1.34 (s, 9H)

MS m/z caled for [C22 H20 C12 N2 O3]H" 431, found 431

coO

1
arfRo

Step E 3-(tert-butoxymethyl)-5,6-bis(4-chlorophenyl)-N-piperidin-1-ylpyrazine-2-

carboxamide
3-(tert-butoxymethyl)-5,6-bis(4-chlorophenyl)pyrazine-2-carboxylic acid (324 mg, 0.751

mmol) and triethylamine (84 mg, 0.83 mmol) were dissolved in methylene chloride (20



10

15

20

25

vacuo. The remaini ng aqueous m xture was extracted

wth ethyl acetate. Drying and 5 evaporation of the
weabumantod4f ol | owed by preparati ve HPLC gave 59prag/satoo4/000970

the target conpound. 1H NMR (400 MHz, CD30D) d

7.45-7.35 (m 4H), 7.30-7.2542m 4H) 5 6.60 (s, IH),

2.90- 2.85 (m 2H), 2.40-2.35 (m 2H), 1.75-1.6 (m

6H)Ms mz calcd for [C24 H20 C12 N2 Q2] H+ 439, found

i 35 e aRinlog v soRlenyP 12005855 syt SRRy K0 me, 0751
61N | whsh | 43ar rLbo
g B ey UGS E o0 Uelieer L pminoniperidipg, fdrpohloride
(18%1mg2-1<35rrbmo;bl and Icindl 10%4aqugousIpddsfiumiOArboNs were introduced. The
dissolved in nmethylene chloride ( 1 m) and oxalyl
X, Hag étn(r%fprrﬁgymraﬁ%s, B then thel pbasks wats segarated. Ahe @rgamc phase

wep BBy BB SN G e FORE ot P B utepyich was purifed by
pr% MEABOE MPTAN il E128 Ny $hr, 0bf ho Hﬂ%‘eﬂ %o@&?ncf esi due was
I SS

ol ved i n nethyl efe chi ori ) and added to
1Htl‘ft’MRa(rﬁiOﬁé»/Ing,d@B(ifhl) Or8.4B2(slil B3,01. 5@, RH), 1042 ed) 28DL$.38-7.30 (m, 4H),

5 1%.4% PR ATERD DB, 4 34 kil ameth, 1 Be- o Dphas )
HE SR e X PSR L TR CE TN PR BT 8, e

by preparative HPLC gave 29 ng, 73% of the compound.
1H NMVR (400 MHz, CDCI3) 8.59 (s, |H), 7.46-7.40 (m
Exanmle17134725(m 4H), 7.22 (s, |IH), 2.97291(m

Glid N4 q I—H 521 1875 found 521. 1871Exan'pl e 12
bI'S(4-chl orophenyl ) - 3- (cyanonet hyl ) - N- pi peri di n-1 -
yI pyrazi ne- 2- car boxani de Step A Et hyl

car

1=

6- bIS(4 chlorophenyl) 3-
StQPF‘L $ M ggyl at e

B o i Cé}ﬂf%wfﬁaﬁ%ﬁyﬁhyd@xmﬁwgwﬁé@ﬁ%%lgﬂxakqtm 05608, 1.64
mn’i(ﬁgmég ﬁisg%lé/e& %?é‘fgg’gl etﬁ?ﬂengg A&L)A@%q ?Es\%ﬁslg[laé%g%ééﬁdw? (0.729 g,

1. nhmnosamsu adedikény Sortios Afes! seiekitgofod 2 ataimtbiéit@eiB&iture a TLC
chloride (0.251 nl, 3.23 mmol) was
analysis indicated complete consumption of the starting material. Consequently, the

reaction was quenched by the sequential addition of Na;S,0; (aq., 0.2 M, 4 mL) and
NaHCOs; (aq., sat., 4 mL). The resulting mixture was stirred vigorouély for 30 min and
then allowed to stand overnight. Next morning the mixture was transferred to a separation
funnel with the aid of dichloromethane (100 mL). Na,S,05 (aq., 0.2 M, 15 mL) and
NaHCO;s (aq., sat., 15 mL) were added. The organic phase was separated and the aqueous
phase was extracted further with dichloromethane (2 x 30 mL). The collected organic
phases were washed with H,O (25 mL) and brine (75 mL) before drying with MgSOQ,.
Upon evaporation of the solvents the obtained residue was purified by column
chromatography (silica gel, EtOAc-heptane 0-30 %) to yield ethyl 5,6-bis(4-chlorophenyl)-
3-formylpyrazine-2-carboxylate as a yellowish, viscous oil (0.519 g, 1.29 mmol, 79 %).
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added dropwi se. After 40 min at O OC the organi c phase
was washed with ice-cold water, cold 10 % HC , sat.
wolabida@diamd brine. It was dried (MSOX), filterPed/SEL®4/000970
evaporated. The residue was used w thout further
purification (1371 ng, 97 %3 1H NMR (400 MHz, CDCl 3)
7 48 (4H, m, 7.33 (4H, m, 5.80 (2H, s), 4.52 (2H
3.14 (3H s), 1.47 (3H, t). Ms mlz 481, 483, 485

'H N@%%W 3R A03 G5 I T,37:30 (o KD, 190733 (m 41D 457

‘(q,7B}Hzat2PI)EIWkt 70H 3H

bi §( 4- chforophenyl) 3-{[ (net hyl sul f onyl ) oxy] et hyl
}pyra2|ne 2-carboxylate (308 ng, 0.64 mmuol),
t et rabut yl ammoni um brom de (644 ng, 2 mol ), and
sodi um cyani de (127 ng, 2.59 nmmol) were stirred in

Step ?%t tgﬁﬁl Q %} Pﬁ Ji] llcﬁfoiggg%egﬁﬁé-: E:(%Clgélﬁ% P‘#&é“%gﬂ eQ @.l iﬁxfgz}nef-g-g:ar%axy late

Unddr8 20bydkle SRR gh oMY 86t aﬁl ﬁtﬁi@xﬁliﬁ) pertbifid go Tl @6 niMolyRkaE added
gave the target conpoun 19.3% 1H NMR (400

at -78degreeb@b f&) swpéhsﬁﬁ Gf mk(hmymuﬂpherwlBﬂaoipmi!@nn brapide (164 mg,
0.38¢ g\mctlﬁ;g&T Hirs3 @11% ’J,“\@ 092 1pg_'_qagrtglwasf7r e tg')la$8$ é a{:n%il tﬁg mixture

was ?m@ Pls fo g&h@;@r&b Ydgleed: Q\Cmmh{wﬂea RYEAZoRR0R™ A Pormed.

| C acCl
Coolfng6 Hasi( dochlygr @e@@wl and3- 4delteso nat heyhyl Py @ Bis(ecilophbnyl)-3-
oxylate (51 ng, 0.12 mmol) and |ithi um hydroxi de (26
formpipyrazine- Mbpxyleﬁee(lslaumg e(bl28 mnazi)amoWﬂF (2 o). (The ragcfion ryeps kept

at 7§ o | it e e g G R ot et G GUige s ifpted with
tolue E@gé ’Wa%ﬁéc{ '\Pﬁeﬁ)’“dhﬁt rfg&ﬂ:%hﬁﬂﬁ: &M, YidHGonat é(dhﬁ‘tgon and water.
ghestum sul fate vapor ati on of the sol vent
Eva;ﬁ»?étﬁ)n&)frtﬂé; k(ﬂ&d&xt\&hd plrifiegiondycbrapdritpwt HPLCtgaes 56 mg (43%) of the
purification. Ms miz calcd for [C19 H 1 Cl2 N3 2] - H+
targeB8ompéwhd 382 Step D

' NN S ML BISCRPE 7K b Y 30T DY b0 AeBh b6 2, 2.76-

2, 70§m62ﬁ? S 7.8 Bk QRO Ei;:? nyy6-1.89 ((ﬁ»éQHQ meéély |6)1 (m, 45D, )1 A4 (¢, 3H).

ne- 2-carboxyli'c acid
MS myzpeﬁncdtfmmé&mmumoaﬁmMm ﬂmndﬂgﬂrg 0.14 nmol ),
and 014 m’ml).vvere st ine
Step(Q Sefi-hisch \ : qethy ic acid

thhlgl g&éxpgdd\éeﬁ Ln?,t £. 9' Veol? dJrsngIecg Z}r? (J‘@/até)rf (thﬁl)d\g% Et‘?xqed with a

solution  of  ethyl 5,6-bis(4-chlorophenyl)-3-(cyclohexylidenemethyl)pyrazine-2-

carboxylate (131 mg, 0.28 mmol) in THF (50 ml). After 3 hrs the two phase reaction
mixture was acidified with potassium hydrogen sulfate and the solvent was removed in
vacuo. The remaining aqueous mixture was extracted with ethyl acetate. Drying and
evaporation of the solvent, followed by preparative HPLC gave 59 mg of the target
compound. V

'H NMR (400 MHz, CD;0D) 8 7.45-7.35 (m, 4H), 7.30-7.25 (m, 4H), 6.60 (s, 1H), 2.90-
2.85 (m, 2H), 2.40-2.35 (m, 2H), 1.75-1.6 (m, 6H)
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1H NVR (400 MHz, CDC 3) d 8.59 (s, IH), 7.51 (d, 2H

7.41 (d, 2H), 7.37 (d, 2H), 7.32 (d, 2H), 4.71 (s,
wame4/12182-2. 86 (m 4H), 1.82-1.74 (m 4H), 1. BET/SEAB4/000970

(m 2H) M8 mlz calcd for [C24 H21 Cl12 N5 O H+ 466,

f ound 466Exanpl e 13 5, 6- bi s¥44- chl or ophenyl ) - 3- (

1- met hoxyet hyl ) -i V~- pi peri di n- ‘

1-yl pyrazi ne- 2- car boxani de Step A

vis e b IERL PRARIENA 0T a3, fonod 439 aci 4ty

Step 219" ?,iéstgiémcdﬂl%ﬁlﬁg?ﬁﬂyﬂ—?cv%rdhﬁi(ﬂacg?sié’rﬁ@thmlb}ﬁ%ieflﬁinﬂﬁy_?gy?ékine-z-

rboxyrate (1.44 g, 3.58 nmo i ssolve
carbakaatilor onet hane (18 nlL). | odonet hane (5.086 g, 35.8

mmol ) and tetrabutyl anmoni um hydr ogensul phate (0. 122 :
5,6-bis(4-ghipsephenpl) 13- (Reelehexaidensaprib ¥ iyRazigaOGibayylic 5gid o4(34 mg,

8 m). .The. m i ckl ' I
ool Tl RER b BbgL 11 PGBty BADL o0 mg and
DMV 908 a$ hddddl AGePLY® irih@Bd the SoR/ehOWhOWNGdR PARS dnli€he last

reaction m xture was cooled to 0 OC before HJ (aq., 4
traceb/of 20dylindhloridesweart oevhyvedojee apdratipnive &) the Ttdeofitelwhe. iThg residue

m xture was transferred to a_separation funnel with .
was hssolfed 6 mefiohmer BeRdRais PhoShiatdedrie GFgHRiRE. frzegloride

TP MG SRS PSS g e i
chlof® kastagde®hBRMME apRAEE he & aslréRbved. ryMgS@iagnkliam sulfate),

evaporation of the solvents the obtained residue was
evappuatiph jof dhé yolgertuimyacthyr arhpegiicasion qfshe iresidugety, preparative HPLC

wve me bt st dsirmpont l S8M (S8 UY T 038 o g Fas7.00
(m, {ﬂ;ﬁ;ﬁg&gﬁ }(/@) %ﬁguﬁz“ Sl LR (my 4H), 279:2.72 (m,y%}%)éz_4o_2,35

(‘'met hoxy y yrazi car box

(m, %), d 804 55,8y, DOH( 4-3001 01 om( DENYI ) - _

3-(I-nethoxyethy|%$yra2|ne-g-carboxyllc aci d g1.130 9)
HRMS iz abpdrfos[C296830 €1 N4 O3He 52 B LR Agund 521.187

5, 6- bi s(4-chl orophenyl ) -3-(1-net hoxyet hyl)

ryrazi ne-2-carboxyl ate The m xture fromstep A (1.13

0 nmmol ) was di ssolved in dichloronethane (28

E"a’?rﬂ‘le%hereupon MeOH (7 nL) was added. Trinethylsilyl
5,6-ts @z bhlesne] (3L (FamdmetRy10-Nvpiperiliex bakpyraztes)-narbbanids

added dropw se at such a rate as to keep the evol ution,
Stepof Ani t Ethy bis( 4-ellaraphenylesd; i fmethylsulionylerylmathyl i pyrazine-2-

ba&ﬁitent tenperature. Next nor ni ng i I ca gI (ca 5 9)

car £&dded to the reaction nixture and the sol vents

Ethy‘f\’es",@-b&(@@%@ép%@mﬁiBf{hy&}bﬁyﬁ&ﬂyﬁpﬁbﬁnwﬁmymﬁ (PLB4 @i, 2.94
top of 'a pre-packed colum (silica gel, heptane) and

mmdlhevap rdidolsed WwadCM (15 ml) and TEA (0.614 ml, 4.41 mmol) was added at rt.

The reaction mixture was cooled to 0 °C and the mesy! chloride (0.251 ml, 3.23 mmol) was
added dropwise. After 40 min at 0 °C the organic phase was washed with ice-cold water,
cold 10 % HC), sat. NaHCO; and brine. It was dried (MgSO), filtered and evaporated. The
residue was used without further purification (1371 mg, 97 %).

'H NMR (400 MHz, CDCls) 8 7.48 (4H, m), 7.33 (4H, m), 5.80 (2H, s), 4.52 (2H, g), 3.14
(3H, s), 1.47 (3H, t).

MS m/z 481, 483, 485 (M+H)".
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eluted by two rounds of columm chromat ography: 1)
silica gel, EtOAc-heptane, 0-25 % nethyl

w6 2604018034 - chl or ophenyl ) - 3- (| - met hoxyet hyl ) pyr BeT/S82@4/000970
arboxyl ate elutes slightly ster than nethyl
5, 6- bi s(4-chl or ophenyl) - 3- (et hoxynet hyl ) pyr azi ne- 2-ca
rboxyl ate; 2) silica gel, dichloromethane-heptane,
0- 100 % Met hyI ‘

EthyP bt as 6‘-%@5(@%hl@r(%ihla@le—Beﬁ(iméthﬁl@ﬂﬁmy@)oky]hkétﬁjWFb}(rﬁﬁﬁe-Mdarboxylate
3) d, 2H, J=8.5 Hz), 7.44 (d,” 2H, J=8.5
(308H2ng Oﬁ%mﬂolﬁme(rmutﬂlaynm@um@ prgmide (64 2,.|zx)uno]4‘1z @nd sodium

;cyan(gz}eﬁ(_lgy gy(lg, ?cﬁﬁ g}rgqlp]w ytnﬁetf n methyﬁne ch?onSde '252) ml‘? tanB water (0 4

- et h in=11-:
) SRR AR bt OB ohvens ey omored i
vacu@opﬁ%’caﬁon By @@ergme tﬂ@ﬁaxgmpm@dam 5 nely, Y 9B6k.uene ( 5 o

under Ar. Upon coolin OC trinet hyl al um ni
'H NMRE(mm MHZ a\mh) 3 3I1506h6 %m541@) ArAdHY -3 W, %%h éeh2 (a, 2H), 448 (s,
,}JV\A se. After the addition O Me Al was conplete the
2H)s|]c‘é $ai® was renoved and the nixture was al l owed to

st i I, Saﬁlgl boiBPEr adusdersiconsequent ly, a
MS EVZ 631@8fﬁ%sol u 1| on 1?ﬁlﬂal ?Jm ni um anm de was obtai ned. A
part of this solution (0.75 nL, 0.50 mmol,

corresponding to ca 25 eqg.) was added to nethyl
SteppC6.hbis(4chlorophenyl)-3-( cyanomethyl)pyrazine-2-carboxylic acid

et B Sy (R RN 2L BT 0N 812 mmo
and fhltfﬁﬁl!ﬁ d 26 af | REndlh wele &Qr&lVlﬁrdéét@ﬁitrﬂeNQGtml) and water (3

for ni n ‘on mxture was cooled to 0 0OC and
ml) tfet BEmeE. Dllutlbﬂ wﬂsmm‘edﬂﬁmfomr @rdigh ¢aite,, acklififativg waipg 0.3 M

was sl ow y added édr opwi se). The obtained m ?ﬁaNa t
KHSarstiac kenioilh etbrpns SEPOS As gt rh gulige) G Saporation
of ttﬁhsé’z Og\ggz?:gagrr%%ﬁg% gglcgtv?/ stq:{%gd \gﬂbg%tuf{slﬁﬂ r?u}lﬁc'ﬂlﬁx. organi c

z Cg{d r [@fgtﬁ?f Cyd b cstijoint momﬁhhaee (3 x 10 ni).

| ected organi c phases were washed with water

(10 nm.) and brine (30 nL) before drying with MgSH.
Upon evaporation of the solvents the obtained residue
was purified by col unn chr omat ogr aphy (SI l'ica gel,

Q

5,6 %lsxi em&az;ihe@ylﬂmayda@x@tny@@yfaﬁmgz cﬁb&aylmmi@ (38smg, 0.091 mmol),
p1per1d1n—1 amme hydrochlorlde (19 mg, 0.14 mmol), and PyBOP (73 mg, 0.14 mmol)
were stirred in pyridine (2 ml) over night. The mixture was purified by preparative HPLC
to give 21 mg (49%) of the desired product.

'H NMR (400 MHz, CDCls) § 8.59 (s, 1H), 7.51 (d, 2H), 7.41 (d, 2H), 7.37 (d, 2H), 7.32
(d, 2H), 4.71 (s, 2H), 2.92-2.86 (m, 4H), 1.82-1.74 (m, 4H), 1.52-1.43 (m, 2H)

MS m/z caled for [C24 H21 CI2 N5 OJH" 466, found 466
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1H NVR (500 MHz, CDCI 3) d 8.48 (br s, IH NH, 7.50

(d, 2H, J=8.5 Hz), 7.43 (d, 2H, J=8.5 Hz), 7.37 (d,
wapo4dixd3d Hz), 7.32 (d, 2H, J=8.5 Hz), 5.77 (8CTSE2004/000970

J=6.3 Hz), 3.41 (s, 3H), 3.00-2.84 (m 4H)1 1.86-1.74

(m 4H), 1.64 (d, 3H J=6.344z), 1.54-1.44 (m 2H).

HRMS Cal cd for [ C25H26C 2NAO2H-H] : 485. 15 11. Found:

485. 1526. Exanple 14 tert-butyl

%’1@ ks(4-chl ororhenyl)-3- (
Ex -eﬁ)‘}dr oxy- 1- met hyl et hyDam noi car bonyl | pyrazi ne-

5,63imm@raamﬂ%§rmaﬁanamt}ﬂwﬁia?ﬁen 3Q_yiByrafin8 86 1 :lg%nide

di ssolved 1 n nl acetonitriTelpyridine 171 was ad
Step & 2.6 hiirgphenfD)-3-(1-methoxyethyl)pyrazine-2-carboxylic acid

t - but oxycar bonyl ) - 5, 6- bi s(4- chl or ophenyl ) pyrazi ne-
Ethé‘-fﬁ‘iﬁsg%ﬁbﬁqphswlkg((lz droxymethybpyrazineicarheaylion (1.44 g, 3.58

b G0l bicheMopechthe 4 S rogbis Tt oA o S8 Homol) and

m xture was stirred over the weekend to give a
(aq-bP@Enwiveadtibh Thiexmintee qhicklyadeptsd a&ritghtljirdd&fo@ﬁl(rpﬂhich then

f stayting material. Mre triphenyl phosphine (250 .
er aq%}ly éﬁ‘cgé "Hﬁb‘l“}lev%]go%‘é SHTRE Pvamigii e heslotowing mprabngihe reaction

. T ; . ‘
oG IS T LD, i
ThelrOQiMti{geDe i Wi raatidrbd N bcparates raddedith Md S0 30

m nutes npost of the solvent was renoved at about 35 0OC
dichdergmethane €K10dub). Whe opganid pliasmwds kephmeehandehé ydwsoas phase was

exb Bl PR oy e 0 Bk S s ghases wer
. driad ' ' f the .

i 65O PSR ] 620l EYRRRLRRL e WA pine vy

coluait cHrainagieiphy (uﬁémgl,tmmpan@,ﬂwwi%;mgﬁﬁ GERARIgUD % EtOAC

amounts of Et OAc and then preparati ve HPLC gave
formig aeidpygsyadded to the eluent, 0.5 % v/v) to yield a mixture of 5,6-bis(4-

A LA R YA Wb
SR 3 Sl P oty o

Step B)MetBy[7,6{bisd4-chlokdpheRyl$9-(3-miethdgetdyipyra2i 6 - ibosylate
1.30 (d, 3H). HRVE mz cal cd for

I H), 1.62}@&3, 9H) , . L
The priztyre-framesicp A3(164) $+2- Hommol)3uw, digselued i dzhlopgmethane (28 mL),
wher%)\(l%gr? Maed‘é (7 mL) was added. Trimethylsilyl diazomethane (1.8 mL, 2.0 M in

tetr@bRefl afirohiun@hpito ksHsBphdie 10202 £OPBYS GERSEY @Eﬂéfa%de&g F'lzdatrhen, NaOH

hexanes, 3.6 mmol) was added dropwise at such a rate as to keep the evolution of nitrogen
under control. Stirring overnight at ambient temperature. Next morning silica gel (ca 5 g)
was added to the reaction mixture and the solvents were evaporated. The obtained solid
residue was put on top of a pre-packed column (silica gel, heptane) and the product was
eluted by two rounds of column chromatography: 1) silica gel, EtOAc-heptane, 0-25 %,
methyl 5,6-bis(4-chlorophenyl)-3-(1-methoxyethyl)pyrazine-2-carboxylate elutes slightly
faster than methyl 5 ,6-bis(4-chlorophenyl)-3-(methoxymethyl)ﬁyrazine-Z—carboxylate; 2)
silica gel, dichloromethane-heptane, 0-100 %. Methyl 5,6-bis(4-chlorophenyl)-3-(1-
methoxyethyl)pyrazine-2-carboxylate (9 mg, 0.02 mmol, 0.7 %) was obtained as a

colourless viscous oil.
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tert-butyl 5, 6-bis(4-chlorophenyl)-3-{

r(4, 4-di fluorocvcl ohexyl)am nol carbonyl | pyrazi ne-
wa-2o@Erbmsy| at e PCT/SE2004/000970

(tert-butoxycarbonyl)-5, 6-bi s(4-chl orophenyl) pyrazi ne-

2-carboxylic acid (86 ng, 0479 nmol),

(4, 4-di fluorocycl ohexyl)am ne (37 ng, 0.29 mmol), and

PyBOP (220 ng, 0.42 mmol) were mxed in pyridine (2

B8 0 v, A, B BB Rt
(m, %3 [}/b'g% 1%P‘F ﬁ')gl)}?z) 4, g% o gH) 2?{;28 (573% 1(&50 ??Pr%, 545 Ha).

Step (24.62i§16- ohIBroﬁHd}wD5’—3—@1méthgﬁvétml)-3htperldiﬂ5-ﬁl 3z1n832-
H)y. HRMS mz calcd for [C28 H27 C12 F2 N3 | H+ 562.

car;lm(_;4 Eﬁghlidg‘ ound 562. 1516Exanple 16 tert-butyl 5,6-bis

-C [o, . .

ool i hapiar O651a 50l e i
toh&zheeg% l‘bff%ﬁ&g}éﬁ’gfb‘(ék; oémﬁig @ osyuﬁﬁgtgﬁgﬂagﬁ@aﬂﬁ) fmai £l 981

tolueBd, mmrﬁolmé Addeard@o E@Ele(elc&ie AWitich cﬁ‘MeMa)s C\Aﬁiplbte the ice
stirred in pyridine m) for 20 hrs. Purification by

bathnwepmrmved@ndimeang@me was Bllpyed B1sdy forf3 b hbamlalﬁgfetﬁmperature
conaeqyleg ]&%Mspﬁunmwﬁm&%l% amlc%h)y(asug}) d( [f%%ﬁée{ t?x
sohitl g(o(ﬁggﬁﬁi 50 éﬁ)%& c(&gegﬁ'éﬂdn %%55&%2% 48 x&dyadaé& 0 metrl%/l 5,6-bis(4-

chl&Hi)hd'rBMB} M-meqaixgahﬁnpyrbﬁﬁa 2#&%90@3@@@ 163,] 0—&2 ﬁﬁ:rzﬂol)l, &avch had
found 514. 1663 Exanple 17 tert-buty

bees plachil & ﬂd@hﬂ@kwﬂ@%ﬂ Heating ¢ ioeﬂmemlglﬁeréhm%%& thegreaction

i T e 0 GOROI el BRI 488 BERHI i 0 mL)

wagélﬁ?f il '(%r g@isg). @%QQbf%ede%aerk }rans(férr&i foyd b&ration funnel

ry rnine (29 ng, 0.34 mmol), d PyBOP (240 ng, O.46

withmied did we diehRiroméetaane (0myl) a.’hidnzentérZ(3ﬁ1n)L)f The Qfgahlcsphase was
Purification by preparative HPLC gave 95 ng (8

seppfatedrandthe @wpémlwse VAN RATECRsI0uReT W@béa%or%neﬁhafzﬁ <?3d< 10 mL).

The c':_gllected orga(md phases Wgre%?asfled w%ﬁ%\'ater (%&mﬁg ’ang BQme 6300rZL) before

drying with MgSO4. Upon evaporation of the solvents the obtained residue was purified by

column chromatography (silica gel, EtOAc-heptane, 0-40 %) to yield 5,6-bis(4-
chlorophenyl)-3-(1-methoxyethyl)-N-piperidin-1-ylpyrazine-2-carboxamide (6 mg, 0.01
mmol) as a white solid. | '
'H NMR (500 MHz, CDCls) § 8.48 (br s, 1H, N-H), 7.50 (d, 2H, J=8.5 Hz), 7.43 (d, 2H,
J=8.5 Hz), 7.37 (d, 2H, J=8.5 Hz), 7.32 (d, 2H, J=8.5 Hz), 5.77 (q, 1H, J=6.3 Hz), 3.41 (s,
3H), 3.00-2.84 (m, 4H), 1.86-1.74 (m, 4H), 1.64 (d, 3H, J=6.3 Hz), 1.54-1.44 (m, 2H).
HRMS Calcd for [CasHpsClaN4Oo+H]™: 485.1511. Found: 485.1526.

Example 14
tert-butvl 5.6-bis(4-chlorophenyl)-3-{[(2-hydroxy-1-methylethyl)aminolcarbonyl }-

pyrazine-2-carboxylate
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3.96 (m IH), 1.74-1.61 (m HH), 1.59-1.46 (m 2H),

0.96 (t, 6H) HRMS mz calcd for [C27 H29 Cl2 N3 O8] H+
w6 ddo4hi6684 found 514. 1701 Exanple 18 tert-butyPCT/SE2004/000970

5, 6- bi s(4-chl orophenyl )-3-{r (4

4-di fl uoropi peridin-1-yl)am#®lcarbonyl | pyrazi ne-

2- car boxyl ate :

(tert-butoxycarbonyl)-5, 6-bi s(4-chl orophenyl) pyrazi ne-

.2- car hoxyl.i ¢ id (121 ng, 0.27 mp]) . L
TG TRPMERG G e A19 MligH eqlBs! 1 mb aostomiie/pyriding 1:1 was

BOP (28 0.5 [ hy ed 4 i di i

s BUOE (2l AT LSY GBS R By rasine 2
carB&iylitl @oR ¢Rémrhge 03d Washsd ciiboh eHlabhierifly dr10&h! A4 mmol),

acid and bi carbonate solution, dried (nmagnesium 4
trieghpildming) (Ad the G viembl)wasd r BiBAedl i3n mgc®R8 mmol) in 5 ml

Pur.j fi cat.é.on of ‘the residue by preparative HPLC gave
acelpRiile/pErdiic fl (TR0 AFgRYAUHISE TRXEITE ARRTEhOYST (e Weekend to
givga;&g’g}‘.bgi@? é‘gac E'SI nllnguI% 7_[5@%1?(5??% %Z%arge'zﬁ'a%g_Zﬁg%gﬂqrgnr%naterial. More

iphbhyl i16(258 Mg, 9 miridl) 2w &2l dddd had adddidef :
trlrﬂﬂﬁh%g‘hgg%lgés, IT%gound 563.)1‘218 Exanpl gﬂ 19 g)H?tfan;kZ)IEA (227mg
1.78 ngmpl) sy 28-agie b ridgreanjiiowpipiupe tuirnkd teddish 3T he( mixtwre pyds-stifted for 6

hrs:&lt E‘BZ‘H’S Fér%ﬁ%é@llfedgﬁt%xﬁgfctfh%gs%%ﬁ%@ fﬁér%_ocr?nrn%?e)éanr{ci)sg %f t%teesglvent was
81k RTRT PR B8 FSs ACTIRHALE b et i s

0.3} MyKHSOde TRe ofgahivxatatewsslstdhedBviti2sBturiM®tijogemsarbonate solution
di ssolved in DMF (10 m) and NaN3 (275.5 ng, 4.24

anchihen yirigd Waggredivarisulite) opafionrd thiy spver sk @darkPewn residue.
reaction mxture sti dat,.rt for 2 h 20 m
Flagh GRomatas aphy Heee Lobes OOtk iasressing pralnis o6 ElOAC and then
wa ra t @ £ MeSs Wi daa el -1-
P e B bty oS Mitiota floiny PBEHI (- Rftiroxy-1
metigiehyl)dnine taftdy PP yradind-2-enbdx platt ¥vapos.a%ed. The
resi due was used wi_thout further (%uri fication (

H AMRGE09GMFip, GDRAR(UED( LD, THS)2H, 7.3 3, 7}9%1?(?1, 2H), 7.29
@, 51534 862230, 1302375 e, By, 3%%23 64 T 19,2.66 82, 1), 1.6 (s, 9H),
1.30 (d, 3H). |

HRMS m/z caled for [C25 H25 CI2 N3 O4]H* 502.1300, found 502.1297

Example 15

tert-butyl 5.6-bis(4-chlorophenyl)-3-{[(4.4-difluorocyclohexyl)amino]carbonyl azine-
2-carboxylate

(tert-butoxycarbonyl)-5,6-bis(4-chlorophenyl)pyrazine-2-carboxylic acid (86 mg, 0.19
mmol), (4,4-difluorocyclohexyl)amine (37 mg, 0.29 mmol), and PyBOP (220 mg, 0.42
mmol) were mixed in pyridine (2 ml) and stirred for 3 hrs. Purification by preparative
HPLC gave 68 mg (63%) of the target compound.

'"H NMR (400 MHz, CDCls) 8 7.53 (d, 1H), 7.44 (d, 2H), 7.40-7.34 (m, 4H), 7.31 (d, 2H),
4.19-4.08 (m, 1H), 2.21-2.06 (m, 4H), 2.01-1.83 (m, 2H), 1.75-1.63 (m, 11H).

HRMS m/z caled for [C28 H27 Cl2 F2 N3 O3]H" 562.1476, found 562.1516
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(3H, t). Ms nmlz 428, 430, 432 (M+H+. 5 Step B

3-(azi donet hyl ) -5, 6-bi s(4-chl or ophenyl
wOpywaaiole- 2- car boxylic acid Ethyl PCT/SE2004/000970

3- (azi donet hyl ) -5, 6-bi s(4-chl orophenyl ) pyrazi ne-2-carb

oxylate (1152 ng, 2.69 mol)4%%has dissolved in THF (10

m) and LiOH (261.6 ng, 10.92 mmol) dissolved in O

water (5 m) was added. The reaction m xture was

stirred at rt for 1 h 15 mn. The sol ventwas

evaporated and nore water was added. The water phase

was acidified wwth 10 % HOJ and extracted three tines

with DCM The conbi ned organi c phase was then washed
Examplecl® i nes with water before the sol vent was renoved
used withou

X JIC

ey -e"%ﬂ%))phedx‘l’ygfyyxga%*ﬁ';a-zg‘éarblircﬂ 240076 mg, 0.17

mnﬁblll, @mﬁ?ompaémin)e-(w fngdyilshitoDD bt PPBORYS P12 Bi3a8 1¥mEBWRe stirred
. nyl_chloride o ,
in gyriding Gorbk foy 2P-18s. @usificpdorchy orepetesing HRIG gaven®l thea@i th) of the
tarox%(cl)i C argdd (1.0 g, 2.56 mvol) was dissolved in DCM _
oMY %hd oxal ylchloride (1.08 m, 12.81 rmol) was
'H agdrd48b Vit eDyeH; f M I pgyl
in gg(s formati on.y\ﬁ}%é% )%?S?tgﬁl\%gg%sz'%%%\hgt% o ﬁﬁgrﬂ%(d’ 2H),
1.38(ay, 2ife (7 Saf (He2H), IWe3G@l, CHN B54v8128 (1 PBH el 7811083 (ni, ed¥Ded.58-1.17
pressure. The residue was used w t hout further

(m A0 PPR9BEm(3HD g, 95 % . 1H NWR (400 MHz, CDd 3) d
g SekecThe oA Aol B0, (B2 rstha AR 85 414

3- (azi donet hyl ) - 5, 6- bi s(4-chl or ophenyl ) -N-pi

reridin-1-ylpyrazi ne-2-carboxam de A m xture of
Exdmple ¥opi peridine (687.1 ng, 5.03 mmol ), TEA (1.36 nm,

9. 75 p| ) and DCM (110 m ) vvals added to

(AT AT Bl

carﬁ’E%S'Jat?fm ide (1.0 g, 2.44 mmwl) dissolved in DOM (1

——1he reaction rrixture_ was stirred at rt for 2.5

(teﬁ@%i@x%lﬁb&ﬁyﬁ)t?ﬁ—Hii(ﬂ-cﬁ[«ﬁ@ﬁﬁeﬁy]%bﬁf’&ﬁné\@%a@&&&%ta%fél U W0BCmg, 0.22
W

h wat er befor.e t he sol vent was renpved” under
mmodl (-edhyjprepsdlansne (39%emge@ B4 neneipsand RyBIOR (240ym§,| (46 1mmol) were

stirred in pyridine (2 ml) for 25 hrs. Purification by preparative HPLC gave 95 mg (82%)
of the title compound.

'"H NMR (400 MHz, CDCl5) § 7.44 (d, 2H), 7.39 (d, 2H), 7.35 (d, 2H), 7.30 (d, 2H), 4.07-
3.96 (m, 1H), 1.74-1.61 (m, 11H), 1.59-1.46 (m, 2H), 0.96 (t, 6H)

HRMS m/z caled for [C27 H29 C12 N3 O3]H" 514.1664, found 514.1701

Example 18

tert-butyl 5.6-bis(4-chlorophenyl)-3-{[(4.4-difluoropiperidin-1-yl)amino]carbonyl } -

pyrazine-2-carboxvlate

(tert-butoxycarbonyl)-5,6-bis(4-chlorophenyl)pyrazine-2-carboxylic acid (121 mg, 0.27
mmol), 4,4-difluoropiperidin-1-amine (55 mg, 0.41 mmol), and PyBOP (283 mg, 0.543



10

15

20

25

30

chromat ogr aphy (Si 2, DCM et hyl acetate, 0 %to 7 %
ethyl acetate) to yield the title conpound (1005 ny,
we300g11es4a pal e yel |l ow powder. 1H NVR (400 MHPCT/SELI08))00970
d 8.54 (IH s), 7.41 (84 m, 5.12 (2H, s), 2.90 (4H,
s), 1.78 (4H, m, 1.47 (2H, $p. M5 mz 482, 484, 486
‘(MtH) +. Step E 5, 6- bi sf 4-chl orophenyl VN pi peri din-
1-yl-3-r(4-propyl- 1H1.2,3-triazol- 1-
met hyl. 1pgra2| ne- 2- car boxam de Pentyne -(0.021 m,
1\{)erﬁﬁgny B Pysdied2t ) over the weekend. The mixture was diluted with

mc??fh)g/lf:%e (?lﬂgp%%%gzi C\g?,sgsi gf}fhdgﬁﬂl g’dg%)h ﬁga¥1coaci(8§g§%q§bonate solution,
drféﬂs(%%gﬁ&‘i’mhns\ﬁfa@e) Lo e W tvent RfasWBhRNe@NE VaBhid.- pﬂﬂﬁﬂéatlon of the

al cohol (1.4 m). Sodium asco?iaat e was dissolved In
redidus lmprepamxmm HBLCvptve 03 aipd(6ad) efl theaaxtgheconqamhdo n

Lmxture. The copper sul phate al so di ssol ved

MEAA00 AFEnE D6H:)\0a8-89 (ad ED altidi el 25Dt 7}6077&%(:@ o4H) 7.31 (d, 2H),

> SR RIR G LR e TToT AL o e

HWs e E8Ed RETCQ@ HR6]U2 ¢h P@?OB?H"* :568:1428 dfolhd §6’§| HJIQ
ascor bat e, eq of copper sul phate and THF m )

wer e added. o The tenperature was increased to 40 0C.
After three days the reaction mxture was diluted with
Exaoppledd washed three times with water before the

M}%}gﬁiﬁlﬁcﬁ%@xa&ﬂe%to 100 % et hyl acetate) to’
the tit ecorrpo nd(233rrg, 400. 1HNI\/R(4OO
Step-la,Et C*-'m Bt )- 6 4Ychlgtop biyragine-27cagfox(vik

Etl(lng 7t5)265b1 (47ehl n?@ppe ) -3 i[(énftb(ygq foajjzl)oxy]lgl?thylz}pgrrag)ne 2-carboxylate

B8 25 TR OIS 7. . 24 s

wébl'dd&ecﬂfcfﬂohfed%g%ne dkop’ bf Wetehylhe reddpion @ik lir® was stirred at rt for 2 h 20
1-yl pyrazi ne- 2- carboxam de o Exanpl e 21 5. 6- bi sf

mig-vehteirenfio D eras [PoBred(intosw gigr zm(zldh@wy@f pmsv was extracted three times with
toljl_lgllé)% ﬁﬁlﬁﬁz‘iﬁ’ﬁl & -3?% é%qﬂ:‘étgﬂf}ge E;.SN iag‘leerdi 'glirene_ times with water, dried
(MgSOy), filtered and evaporated. The residue was used without further purification (1163
mg, 96 %).

'H NMR (400 MHz, CDCls) § 7.50 (4H, m), 7.33 (4H, m), 4.91 (2H, s), 4.51 (2H, q), 1.46
(3H, t).

MS m/z 428, 430, 432 (M+H)".

Step B 3-(azidomethyl)-5,6-bis(4-chlorophenyl)pyrazine-2-carboxylic acid

Ethyl 3-(azidomethyl)-5,6-bis(4-chlorophenyl)pyrazine-2-carboxylate (1152 mg, 2.69
mmol) was dissolved in THF (10 ml) and LiOH (261.6 mg, 10.92 mmol) dissolved in

water (5 ml) was added. The reaction mixture was stirred at rt for 1 h 15 min. The solvent
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| -butyn-3-ol (0.72 m, 9.23 nmol) was added to a
suspensi on of 3-(azidonethyl)-5, 6-

woizes1 o3k or ophenyl ) - N-pi peri di n-1 -yl pyrazi ne- BETAELDX/800970
mde, (890 ng, 1.85 nmmol) in 5 toluene (8 nl). The
reaction mxture was stirred3at 65 OC for four days,
added 5 nore equival ent of |-butyn-3-ol after 18 h.
The sol vent was renoved under reduced pressure and the

wz{seeggﬁoarht%?'zgg vai?%te%%pa%r %ﬁl?% lﬁé A ?tgrf @{a?%}%%g ac@{'ﬁed with 10 % HCI

Mexae@EDNréd lime) with ICSE d
anEXx S (Arf05 lrrg, R hgﬁog%)%ﬁ‘kggvaﬂg e?gyv@s tﬁé}ggashed three

tlnlﬁﬁl VNHR\N@@@ (Demthe@meﬁb was fenfved ubilersgducéd Pheskirtl, Tl residue was
?u (4H, m), 6.33 (2H, s), 5.12 (I H,

us%fintEO‘é I(tlaqqpuélflcatpﬂs(ﬂ Qa5 %), 1.62 (3H d), 1.50

(2H, s). M5 mz 552, 554, 556 (MrH)+. Ex. 21: 1 NMWR

(500 Miz, CDO 3) d 8.53 (IH s), 7.72 (IH s), 7.27

HOSMR @Do MH4, SONB- R4 (831, M)), 4 (HH a), 2.91

(4H, (rsl}) 1, qubégo‘)\ i e @IQ,ZHlé)w (2H s). MB

m z ‘552, 554, 556 (I\/H—|)+ Exarrpl e 22 ter -butyl

ri-((5, 6- (4 ,or ophenyl) r(

DAéFV%é&%éB%L 4%p%ﬁ$%o)carbonyll ryrazin-2- yl }methyl)-
IH 1,2,3-triazol-4-yl I nmethyl )carbamate Exanple 23
fert-butyl
(ri-({5,6-bis(4-chlorophenyl)-3-r(piperidin-I|-ylan no)
carbonyllpyra2|2 2-

= ANO 1-0.9

G TITE A S e R R ) e v

| dlsglr)lg/%(? |11i{ ;ﬁ;c t4og1?'§§§n% tQ))ég:l %r@@ﬁ(glt(ﬁrﬁ%Sgi ¥ IIEI}'IOI\?\BWEIS added at rt

folashekeichy G'Ithedﬂbp@f DMHA whidHi teseltetcia daedbrathtibe. T Mixtddeds stirred at
N . After 16 h another 3 equivalents of tert-butyl

It for 99- TEHyWhngrﬁt@dhﬁ apfyeets eare remeled. under mduget! pressuee. The residue

t f 2.5 d t hent h
Watsélg%je‘?”g‘{lwg ’%@%pflﬂ regile Ot%9r 0 oCr agai n 2%3 3 ?nr;r ee
'HOAURV@bE WSz, QfDé:ﬁLSﬂgt(xh 20P372 A0y, ¥lseqshagRt S wer e

added. After another 24 h’the so vént” was ‘re
MSindet14; ddi6icidd (pdESure. The i soners were separat ed by
preparat|ve HPLC (kromasi| Cyano, heptan/ et hyl

Step R 3agidomethyl)-5.6-bis(4-chlorophenyl)-N-piperidin-1-ylpyrazine-2-carboxamide
A mixture of 1-aminopiperidine (687.1 mg, 5.03 mmol), TEA (1.36 ml, 9.75 mmol) and

DCM (10 ml) was added to 3-(azidomethyl)-5,6-bis(4-chlorophenyl)pyrazine-2-carbonyl

chloride (1.0 g, 2.44 mmol) dissolved in DCM (10 ml). The reaction mixture was stirred at
rt for 2.5 days whereafter the organic phase was extracted twice with water before the
solvent was removed under reduced pressure. The residue was purified by flash
chromatography (SiO,;, DCM:ethyl acetate, 0 % to 7 % ethyl acetate) to yield the title
compound (1005 mg, 85 %) as a pale yellow powder.

'H NMR (400 MHz, CDCl3) § 8.54 (1H, s), 7.41 (8H, m), 5.12 (2H, s), 2.90 (4H, s), 1.78
(4H, m), 1.47 (2H, s).

MS m/z 482, 484, 486 (M+H)".
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70/30/0.1/0.05) to yield Ex. 22 (9.4 ny, 8 %9 and Ex.

23 (2.6 ng, 2 ) as pale yell ow powders. Ex. 22: 1H NWR
w040Q/1vHB4 CDCl 3) d 8.56 (IH, s), 7.83 (IH, s) PCT/SB§'004/000970

(4H, m, 7.26 (4H, m, 6.32 (2H, s), 5.10 (IH, s),

4.44 (2H, d), 2.90 (4H, t), 280(4H m, 1.49 (2H,

m, 1.44 (9H, s). M5S mz 637, 639, 641 (M-H)+. Ex.23:

1HN|\/R(400|\/Hz CDCIS)d856(IH s), 7.70 (IH, s)

ste 2° F g0 ( oo A 3-riazol1-

Vl)lﬁgﬂﬂyllﬁ‘)ra%efﬂgarﬁéénn@égg 641 (M*'H)"' Exarrpl e 24 3- (
J-Tam nonet hylT VIH 1.2.3-triazol- 1-ylinethy]

Per)tyrfa ®-08 156l Ocd10anmpl) ennysl Addé i edzidbintethyl)-5,6-bis(4-chlorophenyl)-N-
| pyrazi ne- 2- car boxam de hydrochl oride A m xture of
Plpﬁlh ig ylp(zfﬂzmerzjéarp@cmdm (506, Bg40 ﬁﬁ%m}mfalh Ghsﬁﬁltvﬁ‘éhlé)la 1:1 mixture

of t(”é?ef aBSI()ff'Q l’bleﬁpy'ilra‘fcohalt (lsétfI %?rsoodguenr{%(seéoar St Gval dslssoijve% in' 2 minimum
amblt 06‘ {)&;évt& 280 204 R 88 ARBENY }xﬁxté%re[ Q‘Hé E’(%f : fj!‘ﬂﬂpﬂla\fé anb @ﬁ)solved ina

carbonyl | pyrazi n-2-yl } net hyl) riazol-4-yl]ne
mififyin} eaot@dtveatdr8y & adged (Ma%mﬂmh )'mxinusswhmhdnade it change colour

met hanol (0.05 m ) at subzero tenperature. The ice
fronawhltwsre e Hesy Eactim ixteisevasdirted ghtt faf § Brwiergaftep opg more eq of

e PSP R ASTRE RS h L MR B 0 wer st

Thy ﬁénlg%‘ﬁétﬁﬁ"\@%r increab VR 4()5)@0 AME'? thr@pé )thél rebcBSn fikbureSwas diluted
m, 6.36 (2H, s), 4.29 (2H, s), 3.46 (4H,

with) DCM afd (wtishech Jhreel tiBGs (v@tlt waler byBrentle %Vgnts 3@re Setdoved under

( MtH) +. le 25: 3-( [5-(am orretEI | H
redyced Bre@q,qrgz’g e rqpx(wew@t Byuifigd by ash chfomatography (SiOz, DCM:ethyl

syl 535 0% SE QPRSI L B SAA Bregund 030 e 9
1H{NTMR(({460 61k %ECQPB‘SB’:‘P@"&D%} )7 - (1 6Pk RarisdUE, m), 7.25 (4H, m), 6.28

1-yl am no) car bon pyrazi n- 2-
(ml P8 h(AL,<),2.72 ezﬂsa 1i7828H, B)y).T hiXHhyd) } G4F (e 0.90 (31, 1).

0.004 mmmol) was treated with thionyl chloride
MS{W’O@W"‘@ 689 mml) in methanol (0.2 n) as

Exggﬁ)%é(ped in Ex 24, to give
5.6-bis(4-chlorophenyl)-3-{[4-(1-hydroxyethyD-1H-1.2 3-triazol-1-ylimethyl }-N-

piperidin-1-ylpyrazine-2-carboxamide

Example 21
5.6-bis(4-chlorophenyl)-3-{[5-(1-hydroxyethyl)-1H-1.2,3-triazol-1-yllmethyl } -N-

piperidin-1-ylpyrazine-2-carboxamide

1-butyn-3-ol (0.72 ml, 9.23 mmol) was added to a suspension of 3-(azidomethyl)-5,6~
bis(4-chlorophenyl)-N-piperidin-1-ylpyrazine-2-carboxamide, (890 mg,~ 1.85 mmol) in
toluene (8 ml). The reaction mixture was stirred at 65 °C for four days, added 5 more
equivalent of 1-butyn-3-ol after 18 h. The solvent was removed under reduced pressure and
the regio isomers were separated by preparatory HPLC (kromasil C8 column, ammonium
acetate (aq, 0.1 M):acetonitrile) to yield Ex. 20 (460 mg, 45 %) and Ex. 21 (405 mg, 39 %)

as pale yellow powders.
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the title compound (1.9 ng, 80 %9 as a pale yellow
powder. 1H NWR (400 MHz, CD30OD) d 7.96 (IH, s), 7.40
wO0abi4/1m0346. 47 (2H, s), 4.47 (2H, s), 3.49 (4HPCE)BE2004/000970
1.98 (4H, s), 1.67 (2H, s). I\/S m z 537, 539, 541
(MtH) +. Exanpl e 26 33
5, 6- bi s(4-chl orophenyl) - 3- (phenoxynet hyl ) -
- pi peridin-| -yI pyr azi ne- 2- car boxam de Step A Et hyl

B 300 BRSO ARt MER SPE) R85 (hhisb, P By 138 (4R m), 7.7 ot

m), 8. 36 (DH$£)45 abl(orophe @yl(mfﬁs)( hx@r(mymftﬁw 3B, HM 5@@&,%}’%
rboxyl ate (0. 157 9, 0. di ssol ved ry
MS 552 .504mM56 Mkl Ar . Phenol (O 055 g, 0.584 mml)

Bx. 24 ‘éﬁﬁl\@géﬁg@ﬁ? @5@@) 8@%:5253612-1 ﬁ§i747512§@é%9ﬂoﬁﬂsefauex 6.43 (2H,
i’tg?%?ﬁg” (?Hgé for(4%§+a%d(§%ag{)gl ‘ST Indi c);{ g% (35 -

MS enn§5a, S60/555 (M4m)*starting material and the the flask
was put in a freezer overnight awaiting purification.
Next nmorning the reaction mixture was transferred to a

Exa gﬁflask with the aid of dichloronethane. Silica
Egﬁ ? 1 g) was added and the solvents were evaporat ed.

tert- gﬁﬁd @htﬁls WS@%HI&O{)E&‘!V%@[ ho} apqmit H‘}-l -%rﬁiﬂg)g%boﬁyﬁtgverazin-z-
packed colum (SIlTicCa gel, heptane) -and the products

ylimehd)-eHut 23-tvibidl- 4am1hiﬁtamp}dmtbbinafeonet hane gradi ent
(0-70 %9. A second round of colum chromat ography gave
et hyl

5, 8- R s(4-chl orophenyl ) - 3- (phenoxynet hyl ) pyrazi ne- 2-ca
EXﬂFB’S?(%ate as viscous colourless oil (0.129 g, 0.27
tert—Bﬁ'RIi { [ 169 S%bm(hl‘&h%lﬁégg}%me%g;{%iﬁqg%ﬁw
VanTz’éthvl)-4H 12 rtiazcil. Dy RnettgHbarodma ({, 7.0 Mz, 3H). HRVE

cd for é{b 6H20C 2N20 HL] 479.0929. Found:
§'§4 ghlorophenyl)- -plperldln 1-ylpyrazine-2-carboxamide, (92.3

o B RS BT S b
(148. ?g@{ O%W%m@l? W 2dta gThelreﬁgtldHTRMtuWasdﬁeﬁ%al %865 *Munder N,.

oronmet hane (1.5 nL) under Ar and
After rlﬁdEartWHmI&Jmmvahnt( af 6pr-biityl RroP-2Avym-i }tlmirbtﬁnﬁe werd added. After
was carefully added during ca 5 mn.

24 hgtgoﬁﬁnﬁlzﬁﬁatmswa decrederddo féfﬂsu%%@aﬁéhﬁéheatewpératw wasgngreased to

65 °C again and 3 more equivalents of tert-butyl prop-2-yn-1-ylcarbamate were added.

After another 24 h the solvent was removed under reduced pressure. The isomers were
separated by preparative HPLC (kromasil Cyano, heptan/ethyl acetate/FA/TEA
70/30/0.1/0.05) to yield Ex. 22 (9.4 mg, 8 %) and Ex. 23 (2.6 mg, 2 %) as pale yellow
powders.

Ex. 22: 'H NMR (400 MHz, CDCl;) & 8.56 (1H, s), 7.83 (1H, s), 7.37 (4H, m), 7.26 (4H,
m), 6.32 (2H, s), 5.10 (1H, s), 4.44 (2H, d), 2.90 (4H, t), 1.80 (4H, m), 1.49 (2H, m), 1.44
(9H, s).

MS m/z 637, 639, 641 (M+H)".

Ex.23: '"H NMR (400 MHz, CDCl3) & 8.56 (1H, s), 7.70 (1H, s), 7.26 (8H, m), 6.35 (2H, s),
4.98 (1H, s), 4.42 (2H, d), 2.90 (4H, s), 1.79 (4H, m), 1.48 (2H, m), 1.32 (9H, s).
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and, as a result, a ca 0.51 Msolution of an am de
reagent was obtained. 0.7 nL (0.36 mml, ca 2 eq.) of
wohb®/131:3ek sol uti on was added to et hyl PCT/SE2004/000970
5, 6- bi s(4-chl orophenyl) - 3-
(phenoxynet hyl ) pyr azi ne- 2- ca¥boxyl ate (0.085 g, 0.18
mmol ) - whi ch had been placed in a dry round flask under
Ar A red solution was obt ai ned, which was stirred at
00C overnlg Next morni ng the reaction mxture was
Mst’i”éir@ﬁeﬁ%é } &4 eparation funnel with the aid of
Exd'cg ‘{onethane (30 m). HA (aq, 2 M 30 n) was
?@8 The organi ¢ phase was separat ed and t he aqueous
3- nBRShONL 1HRG t2eT td dyol-Damnih 1 1 Biabis 1R-piperidin-
e collT'ected organi c phases were mashe

1-yimmaxna icadoyamidethyir@hlotierl ) and brine (30 nl)
o SR Pl DR T PR 0 e
h
subf;er qg;%&&gﬁ%@ t{f%iﬁd té?%rg E)Lel E;PQ%@&BE@%oro?R%BI)@ [Ep?perldm 1-

[ boxaiieled- g8 mathyt 8.6 mg,
ylanﬁhdagivabgr?]ﬂ]ggrsfﬁlpy 3@%&%@-1@? tz@imm ’ S?F% t_rgl}lﬁam»mate (8.6 mg

0. OaéﬁﬂmMNZilss@@iﬁm metBarﬁ)i (01@6 1)) attgybzero mnper@tgre( mhe ice bath was
7.03- 2.92-2

remm)ed afteg ghe ae}tgm?én Aﬁt,:ﬁ 2 g%@omin e %(?']r%'ené Hyas eEGe %&inélar reduced
preg% q%%ﬁ%&%%‘p&gnd (S%g,lﬁll‘%) oy ﬂgﬂg yel@&g’ pé%gr

: 1H5ND@Rt{V5§(6 MiE£ [doIhenss)(1 8; HmrpheH] m),4%4.36 (m ky,4.29 (2H, s), 3.46

- pi perldln-l-yl yrazme-2- carboxani de Step A Ethyl
(415, - b%sf%l @hll(ﬁﬁo@ﬁenyl) 3-fno
hol i yrazi ne- 2- car boxyl ate Et hyl
rﬂ%"@k?§7 %égﬁ'gﬁé%ﬁenyl)-S-fornylpyrazne-z-carboxylate
(0.115 g, 0.287 mmol) was dissolved in
1, 2-di chl oroethane (1.0 nL). Morpholine (0.027 g, 0.32
E 1azmas added (yi el ding an orange-col oured solution)
flnaII sodiun1triacetoxyboroh dride (0.091
AT PEAH- 1.3 3ctriaael- LoyHmathybi.8-his{4-o ophenvf)-N-pmendln-
gver ni ght . .morni ng. TLC anal ysi s indicated ful
Hogxa e The reaction

1- B %
S¢e

re [ 01 -H1a8H386) civibbhyl in-2-
TefBtl! E({{ %%\gﬁ% Jh?&obl%l\ngll_)é%ﬂ?gjg?l,ﬁﬁl {y )an fiyl]pyrazin

the aid o was
yl }aﬂhileyi) 1HhE2 Brigjamil S-ylhasthyljastbsmp@r(aoadg, A4 mmO@q\Mmted with

i colsde b 08 161 NP PR S HERe! HRORBISHFKATRIE E1g4. to give
the title gor%npounld?f% g’ng, 80 %) as a pale yellow powder.

'H NMR (400 MHz, CDs;OD) & 7.96 (1H, s), 7.40 (9H, m), 6.47 (2H, s), 4.47 (2H, s), 3.49
(4H, s), 1.98 (44, s), 1.67 (2H, s).

MS m/z 537, 539, 541 (M+H)".

Example 26

5,6-bis( 4-chlorophenyl)-3-(phenoxymethyl)-N-piperidin-1-ylpyrazine-2-carboxamide

Step A Ethyl 5.6-bis(4-chlorophenyl)-3-(phenoxymethyl)pyrazine-2-carboxylate
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m.) before drying with MgSO4. Upon evaporation of the

sol vents the residue was purified by colum
wohom@matosgr aphy (silica gel; EtQAc-dichl or onet REMSEL02000970

% to yield ethyl 5,6-

bi s(4-chl or ophenyl ) - 3- (nor ph$f i n- 4-yl net hyl ) pyra2| ne- 2

-carboxyl ate as a viscous colourless oil (0.125 g,

0.264 mmol, 92 %9. 1H NWR (500 MHz, CDC|3) d 7 46 7 41

4. 49

Ethgy ES ,éEgsM éhlgépg ég)'%m‘yﬁ%ym%hﬂémaw @Tﬁarbwqylatq (QH!57 g, 0.389
HHI(&%)ZW% 13;35531,@&3@1}9 dJ%l(%?zmi | géer[gg'zﬁ%nﬁ ({7% 0'@84 mmol) and

ounhd
tripheylphaspiins hd.02 D ph emy6) BmbIyORSROAIdRY 4 UhoReE S in [tp 0°C diethyl
N-pi peridin-| -yl pyraznme-2- carboxam dePi'peridin
azodigaiheaylayed | ©rQ.42 ol ks gddeli ﬁr@pwml )Xfmstlrrmg at 0°C for 2 h
.chl oronet hane (1 under Ar and

i ssolved..in
TL&W@W%@F%C? hﬁﬂ?ﬁwmw ofithe Qtatsmm mﬁeltlfélaaéﬁbe thg fiask was put in
0 d g n The sol.ution
o 28 SN BEIRAULRL N Pl TUE AR e v
trats€estedtto BAbiggerOfl&sk With @hdlhid T cﬁéhlaf@n@maﬂs Sﬁ&%g %ei( ﬁwas added
obtained. 0.8 nmL (0.36 5 nol, ca 2 eq.) of this
andsie moﬂ\@ntwgrea@\@@qram é&hhydbtﬁnfﬁi Bal &Y zesictuk owm;ppmrx)ﬁ )op3e>f a pre-

packSEiet e o AP Bt Ao dTOHCH AT BUH gk EIOAC-
dicMBRRfethine g@acﬁ@r% ® G){Ou% ‘@%é@@?\% PP %gl’uaﬂ? gm%g{aploq}(] gave ethyl

stirred at” 500C ‘overn Xt nornin e rea
5 6mx4mhmrmnylbaq@hemd>@daeu@ ?yﬁ@marzaéarmkyﬁata ngl vidchills colourless
" the aid of dichloronethane (30 nmL). H20 (30 ni) was

oil gHHE®, OFYampal.§© Phe aqueous i 0 phase was adjusted to

't 880 R el T R o b B0 VR S BTG Calf e m. 3,

5.594d QHglzpth[lOﬂ@maQﬁ) (l%ﬂtlé)mo?fﬁ)%r)The col | ected

or gani ¢ phases were Washed Ine (30 nL) before
HRWES/Calgd dort [ Ap8TUN, Opidi] " ed7909ap t Faund o4 79 dgs 8s ol vent s

the residue was purified by colum chromatography

(silica gel; EtOAc-dichloronethane 0-100 % to yield
step, - 0B . Bis S S AR,
Carmlaﬁﬁ)&g sh oil (0. 077 g, O. 15 mml 73 % 1H NVR (500

ChC 3) d 8.63 (br s, IH), 744737(m 4H) ,

Plpendme-‘f -a2ng. h'ydmb])lpnde g)72115g, 126@ mn&l)?@ai%dﬁﬁbl('m 1n4d1bhloromethane

88 2.71-2.68 1.81-1.74
(1.5?1;133 uj}_dgrr £ and tr1 ethylaluminium (1.6 f n% 2 0 M in toluene, 3n} mmol) was

carefully added during ca 5 min. The solution was stirred at ambient temperature for 1.5 h

razine-2-

and, as a result, a ca 0.51 M solution of an amide reagent was obtained. 0.7 mL (0.36
mmol, ca 2 eq.) of this stock solution was added to ethyl 5,6-bis(4-chlorophenyl)-3-
(phenoxymethyl)pyrazine-2-carboxylate (0.085 g, 0.18 mmol) which had been placed in a
dry round flask under Ar. A red solution was obtained, which was stirred at 50°C
overnight. Next morning the reaction mixture was transferred to a separation funnel with
the aid of dichloromethane (30 mL). HCI (aq, 2 M, 30 mL) was added. The organic phase
was separated and the aqueous phase was extracted further with dichloromethane (3 x 10
mL). The collected organic phases were washed consecutively with H,O (15 mL) and brine
(30 mL) before drying with MgSO,4. Upon evaporation of the solvents the residue was
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1.46 (m 2H). 20 HRMS Cal cd for [C27H29C 2N50 H] +:

526. 1777. Found: 526. 1781. Exanple 28
w6 2604018034 - chl or ophenyl ) - 3- (pi peri di n- PCT/SE2004/000970

1-yl nethyl)-i V-pi peridi n-1-yl pyrazi ne- 2- car boxani de 2S

Step A Ethyl 5, 6-bis(4-chl or¥phenyl)-3-(piperidin-

1-yl met hyl ) pyrazi ne- 2- car boxyl at e Et hyl

5, 6- bi s(4-chl orophenyl ) - 3-fornyl pyrazi ne- 2- car boxyl at e

1069 0. 17 mol di ssol ved jn . .

purify Wy e B RS elpm?%/h%@e( 8:491%) tp Vigldy6-bis(a-
chléY6Bhen d6 the/th §)-N-Pide AMn Ol louy t

and fly‘;})glﬁ@ﬁso I um ?l afgl teoxyr/lglo?%gﬁé d? (g%@@hy LN CrispY;

yellow2dh smsiml(@ 079ge0A18anholo®d ¥s al l owed to stir
.. overni Next morning the reaction m xture 30 wa

m )

H NV TR Vb I AF s bl G S 0 7405655 (m, 3HD), 5.87

o ipanec bbb et Bk vl Baatfs Phace vas

HRSK Cael et [UiJIU@@IzN\E@HH]EtS'@%QS(@ Pouh@: 533 14800€

col l ected ofgani ¢ phases were washed wth H2O (10 nl)
and brine (25 nL) before drying with MpSO4. Upon
evaporation of the solvents the residue was purified
EX"dW‘@@i%rm chr omat ogr aphy (sil | ca gel;
0- 50, 5 .

Carmagn@earboxyl ate asayellovmsh SO|Id(0 051 g, 011

mol, 63 %9. 1H NVR (500 MHz, CDCI3) d 7.44-7.39 (m

4H) , 732725(m 4H) , 446(q 7.1 Hz, 2|—|) 390(s
H)

A1)

Ethgl gns(? Z:ﬂlo%%g%n%ﬁ-e ﬁyﬁ@y@y p}ngleF xylateI gr)e]tlr? y% 0)287 mmol) was

dissoPlef€ihi O RtidHdropthbRs (NG ak). w@ﬁaﬂﬁm dﬁoﬂ gemsduﬂﬁmﬂ; was added
-am ne hydrochloride (0.221 g, 1.62 mml) wa

(vietllisg eh weahgereotiivedd snletmm) land émeliy a)dmm tumbecuxykzprthydnde (0.091 g,

043 arDytbE sedkuiRaae Py ofi custmights NexirRebraie (TG matysis
mdﬁé’%ﬁd ?ﬁli E&F@rs%n Bk SR gtllﬂ | &t $he récaeﬁ dﬁlnﬁxtﬂreaxlﬁ}gg tr?ﬂ%fe@red to a

0.51 Ms on of "an f'eagent
separbtﬁcm ﬁﬁﬁhel Qltﬁghmld(ﬁ ROAMEBD, mEp N?amLDQ (f, sTahJ 30 ﬁﬂ.g@kas added.

Thesocilgzlljlhlc ggasvéﬁ\x?asas%ggrgtetd%ns ttl?eyaltqugogs glllaié iag gylct(r)armcct)gdhfirr]t)l/ller) wih EtOAc
(3 x 10 mL). The collected organic phases were washed with H,O (15 mL) and brine (30
mL) before drying with MgSO,. Upon evaporation of the solvents the residue was purified
by column chromatography (silica gel; EtOAc-dichloromethane 0-20 %) to yield ethyl 5,6-
bis(4-chlorophenyl)-3-(morpholin-4-ylmethyl)pyrazine-2-carboxylate as a  viscous
colourless oil (0.125 g, 0.264 mmol, 92 %).

'H NMR (500 MHz, CDCls) & 7.46-7.41 (m, 4H), 7.34-7.29 (m, 4H), 4.49 (q, 7.0 Hz, 2H),
3.99 (s, 2H), .3,69-3.66 (m, 4H), 2.55-2.52 (m, 4H), 1.47 (t, 7.3 Hz, 3H).

HRMS Caled for [CosHasClN3Os+H] ™ 472.1195. Found: 472.1182.

Step B___5.6-bis(4-chlorophenyl)-3-(morpholin-4-ylmethyl

iperidin-1-ylpyrazine-2-

carboxamide
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- or@ne: B

(pi peridin-1-yl methyl)pyrazi ne-2-carboxyl ate (0.032g,

0. 068 mmol ) which had been placed in a dry round fl ask
waonoeri1iAB4 A red sol ution was obtained, which Ra$/SE2004/000970

stirred at 0 500C overni ght. Next norning the reaction

m xture was cool ed to 00C. DiSéhl oronet hane (ca 3 nl)

was added followed by HO (ag., 2 M ca 1 nL). The

m xture mas transferred to a separation funnel with

TR e L —-

(1.58nB) Whdd? Magfcﬁ (Iﬁﬁeth%aMmmﬂﬂ'? (P69, @ PRASE t(‘éﬁ?xle 3.3 mmol) was

separ ated and t he aqueous phase was extracte urthe
slowly haddéct fhring o 5 haine Thd sdlukod Qvagis)irred e ambldneﬁr@érature for 1.5 h
gani ¢ phases mere washed with brine (30 nL) before
an@r% ﬁge it F} M E0h @9 oavcefpm amidgricagent fvassabitainerd. 9.8 mL (0.36

nu'{x& 1 C%I d el %Ng}‘ i‘% Wéls %légn%% gliln}atg g-blﬁ4 ~chlorophenyl)-3-
<m5qﬁbhh%ﬂnﬁmﬂfp99ﬁ%>d barBox 1R PRIGTH 1 0.0 MREBY! Which had been

- pi peridi n-1-yl pyrazi ne- 2- car boxam de as a yel
placed ¢musdrpirbur(dfl8kOumler AFUAL i‘a:drsohﬂromfwasabbtamaﬁ),ywhlch was stirred at
reparati ve HPLC ( CH3CN- H2O ( NHAOAc buffer), - 0 100
S0%% gvemight Nett mwléqué@ reaqHoR B e Wab Harteiaed @ mepagatlon funnel

wifl t%%ééd‘lﬁgch %@%Q(WR%L)SQQ% g’é‘@m%gm%ahgﬁ %ug FELS 8 tpe aqueous

ph%dé)waszad?ﬁie%ég(%%@g%ﬂ? FbaOHZ 2862 3&5)4 Gné @ﬁlﬂi‘c‘) pha@e %QS gegé&ted and the

aq@aiue phhse w[amtﬂ@dt@l IMH{EH-VH}IH- ﬂlci’ﬁkltom@&éne I€4)umdj0 mL) The collected

524. 2231 Exanp é
3FA.- wwowaﬁw nyith -brine (3 myne ReforeAlrying | with )Mgs R4 Upon

ev%ﬂolgftbonp(%fﬁﬁé F}(fig%hg%) Hélr %{Q}%Z\L/%ec}g}ﬁ‘ flﬁglar&p%ﬁm gﬁro%’ia%’gr'gbhy (silica gel;

EtdA¥! Bt drdaieiand pmrﬂ)u 8Y 2toC %ﬁ&l@x)ﬁﬂ-ﬁlsﬁl%fﬂoﬁbﬁéﬂyl) -3- émorphohn-4-
5, 6- bi s(4-chl orophenyl ) - 3- (hydr oxynet hyl ) pyr azi ne-
ylmttbxlw‘épme(lmnil}slpgrazmegz/-ksarhmﬁpdm divsoliy evdllpwish oil (0.077 g,
chl thane (1.7 niL). 3-bronocycl ohexene (0.139
0.5 B3 o

) and tetrabutyl ammoni um hydr ogensul phat e

1H5rgm%)1§5”p§vmgi Oéﬂ(?%'s)é gﬂe 4730 Yy “?5%47(2"}% 4H), 4.27

di atel'y’ produci

(s, 120D ERIBI3VET @6l 43)S 20012 88 (m, AifH)eQ TNIN68 GhlS4ISY, I1|8¥1l-1m4 (Iﬁf 4H), 1.49-
14% (h azrﬁc;t her portion of 3-bronocycl ohexene (0.139 g,
. m, .

HRMS Caled for [Cy7HoClaNsO+H]™: 526.1777. Found: 526.1781.

Example 28
5,6-bis(4-chlorophenvl)-3-(piperidin-1-ylmethyl

razine-2-carboxamide

Step A Ethyl 5.6-bis(4-chlorophenyl)-3-(piperidin-1-ylmethyl)pyrazine-2-carboxylate

Ethyl 5,6-bis(4-chlorophenyl)-3-formylpyrazine-2-carboxylate (0.069 g, 0.17 mmol) was
dissolved in 1,2-dichloroethane (0.6 mL). Piperidine (0.016 g, 0.19 mmol) was added
(vielding an orange-coloured solution) and finally sodium triacetoxyborohydride (0.055 g,
0.26 mmol). The reaction was allowed to stir overnight. Next morning the reaction mixture

was transferred to a separation funnel with the aid of EtOAc (30 mL). NaHCO; (aq., sat.,
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0.862 mml) was added and the reaction was stirred

overnight. Next norning the reaction m xture was
wonrengfiessted to a separation funnel with the aPdTs£2004/000970

di chl oronmet hane (30 nL). HO (aq., 2 M 30 nL) was

added. The organi c phase was s58eparated and the aqueous

phase was extracted further with dichloronethane (3 x

10 nL). The collected organi c phases 0 were washed

with brine (30 nL) before drying with MgSO. Upon

30@%}38?%@(?49& dfhergiganie phasn twas serrapd andthe aqéwmisasmwas extracted

roll bR s £ T PR o L Rab 8o g e wif 10 c10

miy & brine @5QHE) BeRLAA % 0
E’t it b gpctétane O T FyHQgt with %1 3@4( I%%O% «%}% %{ragglé og the solvents the

redidhe ‘ahﬂ,lpniflecBbﬁ ebiuﬁ(nélchromatography (silica gel; EtOAc- dlchloromethane 0-50
chlorgfhen (cycl ohex-2-en-1-yl oxy) met hyl ] pyrazin

okt yiekt B 15 Q:blé -ehlogeph @b’ﬂ)a3-ﬁl@ﬁe lasl -HimsthyhipyAaine-2-carboxylate

ase%%&«ﬁ?%o @;1( &7){3@’6‘%?1’36?1&% 8H) , 2o (érH glezH)
! |
Hgmgqu g@(l) 71\11(2125cﬂlz_3|)13) 5H. “ 5; 333m( dm), 1723”,317'1% (nl h!h) \Ad5 )g(ﬂ 7.1 Hz, 2H),

3.%) 6 M) (Z@SehBﬁa(mthh\lrﬁSl 48 (1;4;:416};&)482} emm yﬂpxy) et hy

|l pyrazi ne-2-_o

HIMRORGH B 66 BT Bl 5 G498, Boumd 470y 68 hex- 2- en- |
-yl oxy) et hyl ] pyrazi ne- 2- carboxylic acid (0.073 g,
0.16 nmmol) was dissolved in dichloronmethane (1.6 ni).

cavoxamik a rate as to keep the gas evol uti on under

contro After stirring overnight the reaction m xt
Pipgryliner Jgﬁglﬁ@r hroghloriden(Ociyd re. fliOsTampl) Yrag fiesolyest igrdichloromethane

(1 ‘3 rﬁﬂ &)JFEAP e tr1r§é&1¥l§3ﬂlaﬁﬁ#lﬁ4e . }nLV\BZSO ‘i\q qﬁ golﬁgﬁje t3|'Be n%mol) was

s Wer € evapor alﬁed residue was

ad@éd §16@1y0furdn Cﬁ)bssmk qle GOhution w(a%lshh@a af@nbidne mrﬁ;seeature for 1.5 h
and the products were eluted with an Et QAc- hept ane
angdy 282 egsult( @ca®.59 M pelutign of an amide reagent was obtained. 0.39 mL (0.20

iRk 69 (a0t RES SR B G e P Rl BTy Fchloropheny -3

7 1 1
S a5y P My s
ple(cﬁﬁi idte)dry 3095t Basloutder AAHA red. ut{od, wa oBtaired, which was stirred at
5.00 (d, 12.1 Hz, IH), 4.09-4.02 (m IH, 401(3
50§(|L|)ove1211g1(9_ lﬁﬂexltom()mmgptge reaction mixture was cooled to 0°C. Dichloromethane
(ca 3 mL) was added followed by HCI (aq., 2 M, ca 1 mL). The mixture was transferred to
a separation funnel with the aid of dichloromethane (30 mL) and H,O (30 mL) was added.
The pH of the aqueous phase was adjusted to ca ca 8 with NaOH (aq, 2 M). The organic
phase was separated and the aqueous phase was extracted further with dichloromethane (4
x 10 mL). The collected organic phases were washed with brine (30 mL) before drying

with MgSOy4. Upon evaporation of the solvents the residue was purified by column

chromatography (silica gel;‘ EtOH-toluene 0-6 %) to yield 5,6-bis(4-chlorophenyl)-3-

" (piperidin-1-ylmethyl)-N-piperidin-1-ylpyrazine-2-carboxamide as a yellow, viscous oil

(0.029 g). Further purification by preparative HPLC (CH3sCN-H,0 (NH4OAc buffer), 75-
100 % over 60 min) yielded the desired compound (0.017 g, 0.032 mmol, 48 %).
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HRVS Cal cd for [C25H22C 2N2C H] +: 469. 1086. Found:
469. 1083. Step C

w6 2604018034 - chl or ophenyl ) - 3-r (cycl ohex- 2- en- | - yPOXED®H/000970
yl'1-iV-piperidin-lyl pyrazi ne- 2-carboxan de
Pi peri dine-1 -am ne hydrochl gpide (0.272 g, 2.00 mmol)
was di ssolved in dichloronethane (2.0 nL) under Ar and
trimethylalumnium (2.0 niL, 2.0 Min toluene, 4.0

ol ) was careful |y added during ca 5 min. The

H%Mﬁ {598 Mie, 613@:)@0%3 (b;rsbile 4EBe (e dH, 1.93-7265nh 4H) 4.08

o 80,285 25 G5 Bl BRI AL g, 151

1.40n$ 4ghock solution was added to nethyl
5, 6- bIS(4 chl or ophenyl ) - 3-

HRNISyCHlahfor { Co B C1NCoy)) nsadhydsh pyswiat pes.2030ar boxyl at e
(0.044g, 0.094 mol) which had been placed in a dry
round flask under Ar. A red solution was obtai ned,
mhijh yas stirred at 500C overni ght. Next norning the

on m xture was cooled to OOC. Tol uene (ca 3 nL)

50063 (g6 ph A HONEL v ¥ hED - of 8%viox Arddin i RNApiB din -Eh\ﬁpvrazme 2-

m Xture was transterred 10 a Separatrt o rufmer w

cafbbeamaidd of di chl oronet hane (30 nL) and H O (30 nL) was

added. The or]%anl c phase was separated and the aqueous
seiheay -3 [{eyslobgk 2rend 1 yidxy)methyHpyreziner 2xcarboxylic
0O nm). The col | ected organi c phases were washed Wit h
rine (30 nL) before drying with MgSO . Upon
Bt 353le‘"i’ﬁy(h%ﬁlo%pﬂeﬁﬁ)%%h‘y’@ﬂ?ok?m%ﬁ?l) Ditagin e %dca&ﬁééﬁ'éég (0.139 g, 0.345
waspuri fied by col unm Chrohmat ography (silica’ge
mrbIDAs ikgsbived i) -didhl Sfpriethaye €1.d rﬁLﬁ 3bbrefbeyclohexene (0.139 g, 0.862

hIorophenyI) 3- [(cycl ohex-2-en-
mrgoly|ap¢ W@b‘ﬁxlpﬂmomw ﬁéfﬂrqawqﬂgha@ (@91 &, £.034 mmol) were added.

Fmﬁl%b@é@ﬁl(%‘& N@??qa g%\g m%&%oagsle Sx%mifﬁgt(eglrprgdumwn mténsely red

soll‘lf'%m Xfté:rlwgor%&s ﬁt'i'iirl g'ﬁ)r 4% zﬁﬁ)tﬁe@ oftionZéd 3-b§bn2<§'cy(:ﬂ>he>§e%e'~:(0 139 g,
IH), 519 (d, 1 4.16-4.12 (m

0. &ézaﬁmzl)é@as(adﬁedt hi)d @, e stiof. vms s@med ZbQH)ngHHRWB(t@nd)mdlgfthe reaction

C29H30CI 2NAO2 -H | +: 537.1824. Found: 537.1823.
mi g trgpsterred to a separation funnel with the aid of dichloromethane (30 mL).

SR L BB 15 S S SO R o e

wad- &Faae@ refciet | Wit dictiddroindthehd 3 aphemyl)) mye acwe@ce@ o@g?ernhb phases
oxyl at e
were washed with brine (30 mL) before drying with MgSO,4. Upon evaporation of the

aci

solvents the obtained residue was purified by column chromatography (silica gel). ). The
products were eluted with two successive gradients: firstly, EtOAc-heptane 0-50 % and,
secondly, EtOAc-heptane 50-60 % with HCOOH (1 % v/v) added to the eluent. 5,6-bis(4-
éhlorophenyl)—3-[(cyclohex-Z-en-1-yloxy)methyl]pyrazine-Z-carboxylic acid was obtained
as a brownish, amorphous solid (0.084 g, 0.18 mmol, 53 %).

'H NMR (500 MHz, CDCl5) & 7.50-7.31 (m, 8H), 5.90 (br s, 2H), 5.29 (d, 12.5 Hz, 1H),
5.22 (d, 12.5 Hz, 1H), 4.22-4.17 (m, 1H), 2.16-1.46 (m, 6H).

Step B_ Methy! 5.6-bis(4-chlorophenyl)-3-[(cyclohex-2-en-1-yloxy)methyl]pyrazine-2-
carboxylate
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Et hyl
5, 6- bi s(4-chl orophenyl ) - 3- (hydr oxynet hyl ) pyr azi ne- 2-ca
wohoyiase (0. 100 g, 0.248 mmol ) was di ssol vedPCI/SE2004/000970

di chl oromet hane (2.5 nL) and triphenyl phosphine (0.072
g, 0.27 mmol) was added. Upor60cooling to 00C carbon ‘
tetrabrom de (0.123 g, 0.372 g) was added in one
portion. The solution gradually turned yell ow. After

1 h the ice bath was renoved and

irri 00C_f
> %ﬁ@@%ﬂ@f‘%ﬁ%&é &MC&R@H-%@ hokom)mebydptrazisopgerehaxyic  acid

ryi t 4 ti f
O3 0 ROTMP el et OB DR 04 ) v
dded ClttimBthii s DRz yaS enr.ed ot [ rinf
L R (ISP L0 AL o o h@es) Was added

dramwé@l absithtadmatesa todees thmegas eevlafion ahég. coftrel. Mtea lsﬁﬂdlg overnight
resi due was gut on t re- packed colum (silica

the Zpactiny frix %&%ﬂﬁ%ﬂﬁﬂd@&gggmﬂéskewwae w#d Rf gichloromethane.

S ST BB LA 8 Rl s o

tof avyas-pabitedl dtREna 10 !
onynq(;gl a\é}%‘s 01/?. A duem, %mﬁca@%HzHéﬂ C%%? agl thé Qrggéc%ts gger ethfed with an

Et@éc: heptazs- gragigny( fﬁ 10,H§3) MB(DJSI Gsﬁ-bﬁf%%hl?xoﬁﬁer(y@ -3 Y(c?clblﬁex 2-en-1-
8 HRVG Cal c or
Yl‘f’@%‘??ﬁ’éé?f&%ﬁ %Cﬁlﬁ%yla&%dvaéﬁ’émqu%a visggus. epmirlesy ef (0.057 g,

0.B
I]mg)ls(4 chl or ophenyl V3-r (cvcl ohexyl oxy) met hvHpyr azi n

1HeNMRaS’0®oMY{zl Cl:a(ﬁm&ﬂh%w 39 (m, 4H), 7.33-7.27 (m, 4H), 5.95-5.75 (m 2H),

3- (br ormrret% - bi s(4-chl or ophenyl)pyr azi ne-2-carb
5Qﬁ<(>¢t éHpl @0(®1@Q7HZW1E))4Q&§QSH($$C1IPDB4101 (s, 3H), 2.20-1.40 (m,
6Eﬂlchloromethane (1.5 nL). Tetrabutyl ammoni um

ydr ogensul phate (0.003 g 0.01 mmol ) and cycl ohexanol
HmSceﬁccgforgc%ﬁ ngml: 89468b. Flhg!4es.1088H (aa. .

% w w, and t he sol ution took on
an 5 orangy col our. The n1xture was stirred vigorously

over ni ght._ Next norning the reactl on m xture was
SteR ans€e proRhetylln3 yIhey )aiethydi-N-piperidin-1-

] |Ch|0£one}hane (30 nL) HCl (aq , 2 M 30 n) was

ylggg%JL—¥ﬁ%—%?B§ﬁlc phase was separated and the aqueous

Plﬂblﬂﬂﬁﬁ M@ﬁlr%xﬁ}fﬁ@éh%}lcfe%tﬁgr ‘Q‘dOr}anof)r\Jstrﬁgg%i ﬁqg dgl,q}tl omethane
nm.). The coll ected organi hases were was

(2. Brmh}e up @ At_)mcberﬁmelhymmnmmm(l b USSP, MThetdd@dnée A0S mmol) was

Cm@gﬂe evaparated o and the obtained crude residue,

]tyaardﬁf’ ugn% C3p Jpin. The éﬂ%?ﬁ’eﬂ?ﬂ stirged at ambient temperature for1.5h

I b |
an%gagzacgegﬂlzﬁ% ﬁg )f)\@d-rﬁ/fe E]énﬂét-ll(ﬁ’}/ rf%' ra{r?uc?e Peaaéenqxxyasl &t:%%&ﬂ O.g\? mL (0.28
mmol, ca 3 eq.) of this stock solution was added to methyl 5,6-bis(4-chlorophenyl)-3-

[(cyclohex-2-en-1-yloxy)methyl]pyrazine-2-carboxylate (0.044g, 0.094 mmol) which had
been placed in a dry round flask under Ar. A red solution was obtained, which was stirred
at 50°C overnight. Next morning the reaction mixture was cooled to 0°C. Toluene (ca 3
mL) was added followed by HCI (aq., 2 M, ca 1 mL). The mixture was transferred to a
separation funnel with the aid of dichloromethane (30 mL) and H,O (30 mL) was added.
The organic phase was separated and the aqueous phase was extracted further with
dichloromethane (4 x 10 mL). The collected organic phases were washed with brine (30

mL) before drying with MgSO,. Upon evaporation of the solvents the obtained residue was
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Step C Methyl 5

6- bi s(4-chl orophenyl ) -3-r(cycl ohexyl oxy) net hynpyr azi ne
wo2emanboxyl ate Crude PCT/SE2004/000970

5, 6- bi s(4-chl orophenyl ) -3-[ (cycl ohexyl oxy) met hyl ] pyr az

i ne-2-carboxylic acid (see solabove) was di ssolved in

di chl oronethane (2.0 nL). MeOH (0.5 nL) was added.

Fi nal ly, (tr|nethyIS|IyI)d|azornethane (100 nm., 0.2

ol R PR S AR BT g v
B TSNS PR S eBp o2

car6bhahli@s aeeydimesh $oilidi(0A36g| 0.087 mrgdl, Wa%)added and t he
sol vents were evagorat ed. The obtai ned resi due was

ut 4
'H dIMR 500 MHz,peBCl:) Sphaék éor $oNdhml H)s 71511 a3 lgan; 8y pi-%ﬁg@)f s, 2H),

52800 Ry S80Sy W RE st £, 26 20 b T S 6h 30, 4k, 2.20-

1.48 (8- gi )(4 chl orophenyl) - 3-[ (cycl ohexyl oxy) met hyl ] pyr az
T ;gei carboxyl ate was obtained as a col ourl ess
HRIESCakalford (EHQOBNGO,FHP 13 M18d4, Fdithd”537.1823NVR (500
MHz, CDCI13) d 7.47-7.38 (m 4H), 7.34-7.27 (m 4H),
4.98 (s, 2H), 4.01 (s, 3H), 3.49-3.39 (m IH)),
90 (m 2H), 1.82-1.68 (m 2H), 1.42-1.14 (m
EX%‘HPF é St ep
5.6%i§2 %’ﬁﬂréptﬁh’vﬁ fsolr?&%mﬁeWro&Qﬁﬁf&hﬂﬁlﬁwﬂp@ﬂd&m{dw}a&m@é pi
perrarn-T-ylpyrazine-2Z-"carboxam de Piperi di ne-
carb@wuntiée hydr ochl ori de (0.342 g, 2.50 nmol) was
d| ssol ved in d| Cthl or orret hanﬁel (2h5 rlrL) under a d

o S SRSl Ty o4 & 0
mnA Gras BRs@AvEL ﬁyhlt:hlo%rﬁ&h&e‘i@ Nnmlaua |t@15heﬁ§/1pﬁﬁsgﬁxﬁﬂdj©)072 g, 0.27

reagent was obtained. 0.50 nL (0.25 mol
mnadl) s sddedotivos obcnltngcm ORﬂscaatﬂmadtmbjomgieh@IlZS g, 0.372 g) was added
5, 6- bi s(4-chl or pphen

in precpetiohekls %&%%@ﬁé‘[‘ﬁ“ﬁyﬁugﬁdrﬁ@ng“’c éf%ﬁgﬂﬂggeat G854 b the ice

ol B, L AP A0 B St s
ovéthight. ede:@t mé theO¥ @ s0hpiibn dRestdrtiAR rhtegalt Wes bsmpleteo based on

m Xture was cooled to 00 Di chl or onet hanenéca 3 m)
TL@asTheldedctianl [roixeute by/aHOraI(SéQTed 20 MVp bigear flask vhé the aid of

RARCE S%ﬁléﬁa Pg%i hehads 0487 A5 ancronses ?zeéflﬁf%“ftya%%ed The
obt%ﬁ%ﬁdresﬁgee agf ﬁ‘gﬁé \ﬁﬁ&ﬁ@ ﬁlﬂ n &8k @91@? and the

ase Was ract urt or onet ane
prolﬂcm)’vereﬂéﬁltéw|Vblﬂfitaedluﬂﬂ@@ﬁieﬁlanb-aﬁpﬁnw\@mdlms k@do W%t)h Ethyl 3-

(br|<;|r2ngm(e%h(;/1) 5,6-bis(4-chlorophenyl)pyrazine-2-carboxylate was obtained as a
colourless oil (0.061 g, 0.13 mmol, 53 %).

'H NMR (500 MHz, CDCls) § 7.52-7.42 (m, 4H), 7.38-7.28 (m, 4H), 5.05 (s, 2H), 4.54 (q,
7.2 Hz, 2H), 1.48 (t, 7.1 Hz, 3H).

HRMS Caled for [CaoHisClaN,Op+H]F: 464.9772. Found: 464.9785.

Step B_5.6-bis(4-chlorophenyl)-3-[(cyclohexyloxy)methyllpyrazine-2-carboxylic acid
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o n) and brine (30 nL) before drying with MgSO4. Upon
evaporation of the solvents the obtained resi due was
wouni4fiited4 by col uim chromat ography (silica gel PCT/SE2004/000970
Et OAc- hept ane 0-50 % to yield
5, 6- bi s(4-chl orophenyl ) -3-[ (6cl ohexyl oxy) met hyl ] -iV-p
iperidin-l-yl ryrazme- 2-carboxanm de as a viscous,.
yel l owi sh oil (0.004 g, 0.0074 mml, 70 9. 1H NI\/R
( 8.38 (br s, IH), 7.48-7.42
Ethyl @ziwowvn@ﬁhﬂ%-bws‘*@Qlogoz(k@nylmrazlse é@a@oszla(qn(oiw g 0.097

gy S SRkl o2, B dale 28, Lp9 L 1hebiytammonium

R
hycff@%e%@lgﬂs(gt)cﬂh)?or g(gﬁle ﬁ&l) fﬂieﬂcl%%%%t@m%amk%%ﬂol) were

added pFipelly,dNaOH- (ah pi0adi wev,2).3 mLywas rdedamdithe sByBﬂﬁ took on an
(228 ny, 0.439 mmol ), dissolved in DCM (" 1 m),
orapgpy 6e1otGH Tglenm;gctnypéxlf@f stizreg- v1gorously overnight. Next mormng the reaction

ool AR ARG XL RS o o,
t I ;

Ll i i L

wagekriaed fhbther mithedichlodorhétbareal &rllaml)odhe celigptedabrgasic phases

4 hours. A precipitate_ had been rmed. The sol vent
WergBod U EA ALY EroRs ADURE Wit SABYGhe TP ROBEHY pvete evaporated

o€ RIEAC S UL M0 oSt oMl opne

[(cfcRbiKy1ok Pk ] Mﬁe—%ﬁf@kﬂl@-a&d waxCasbded ﬁf@;ﬁﬁl@fhe next step.
prepar at ory (kromasil C8 columm, ammoni um acet ate

(aq, 0. 1I\/p acetonltrl l e, product canme at about 80%

Cr%%gﬁsié @?lr%f&ﬁ}‘?ﬁwﬁ9“@&%&&%@?%%@1*%6 Sr—

abd(vED wz%d?s@olﬁ%%%ll Giglzﬂo%ﬂdletllﬁnsag@-l Gfg;s M‘aOI—ZfC{) 511211)3&113 gg@ed Finally,
m ) an

(tr1m¢d1y1s1]33)dszmet(nmpe 2V RC) 08 N T Z&(T 11\/|lqzxan@§)dvg) adfled dropwise at
suc%gagragegas t9 e@ le g}aggvglghol%ggdegé;on%% A%@i sri%lggg’emght the reaction

midta was tra;lngﬁm%a o %%@gg@pﬂas:kgéltﬁ the &@8f drdhlotoirethbhe. Silica gel (0.5 g)

was added and the solvents were evaporated. The obtained residue was put on top of a pre-
packed column (silica gel; heptane) and the products were eluted with an EtOAc-heptane
gradient (0-25 %). Methyl 5,6-bis(4-chlorophenyl)-3-[(cyclohexyloxy)methyl]pyrazine-2-
carboxylate was obtained as a colourless semi-solid (0.006 g, 0.013 mmol, 13 %).
'H NMR (500 MHz, CDCls) § 7.47-7.38 (m, 4H), 7.34-7.27 (m, 4H), 4.98 (s, 2H), 4.01 (s,
3H), 3.49-3.39 (m, 1H), 2.02-1.90 (m, 2H), 1.82-1.68 (m, 2H), 1.42-1.14 (m, 6H).

Step D__5,6-bis(4-chlorophenyl)-3-[(cyclohexyloxy)methyl]-N-piperidin-1-ylpyrazine-2-

carboxamide
Piperidine-1-amine hydrochloride (0.342 g, 2.50 mmol) was dissolved in dichloromethane
(2.5 mL) under Ar and trimethylaluminium (2.5 mL, 2.0 M in toluene, 5.0 mmol) was

carefully added during ca 5 min. The solution was stirred at ambient temperature for 1.5 h
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131.23, 129.09, 129.01, 61.86, 61.38, 56.90, 42.79,
42.46, 25.39, 25.18, 23.25, 23.04. HRMS Cal cd for
wOCREHZENSOBC H| +: 514. 141. Found: 514.144. EXBOPISE2002/000970
5, 6- bi s(4-chl orophenyl )- -(3-hydroxybutyl)-
"-piperidin-l-ylpyrazine-2, %3 dicarboxam de; PyBOP
(245 ng, 0.470 mmol ), dissolved in DCM ( 1 m), was
added to a m xture of 5,6 A
bis(4-ch|orophenyl)-3-[piperidin-I-yIanino)ca[bon%gbpy
andl ag bresit, @arab@ &9 INIsohtiod of @6amige reageBOWasebtpingddV.50 mL (0.25

momgh ) Dby e e Aadel okl SeatieAridroppeny -
[(cy%oﬁg%?ﬁé?(})?r#ﬁl%?&i&nﬂc&]%fc?%et g{joﬁgf AP LEARNS Wik €had been

ure was extrac h water and dri ed

pla@¥6h MSQound TRk @aHSHUATr. Wa Sed Bblufibe thabybiaid which was stirred at
chromat ography (Si 2, ethyl acetate) to give the title

50°Cooyeonightt. MNexa meirhigh tthey repetioromiyoredess ¢adder rey)° (s Adiphloresmethane

(ca %"vrgb)( ?vgso aﬁ%:foggggf %y %ﬁé‘%ﬂ{ %E@ czslsré;[af gl‘hg !%n}_%ﬁl(ﬁg W%.g tr%ﬂ%ened to
3. 88- 3. . . - 3. ,

a se:?_a%glpg .%Cg r%thztE% Blcgotgﬁclﬁ%rﬁﬁleiﬁﬁ)ﬂe %%(ﬂlg%ﬁ Sﬁg g&gﬁln(gé kL) was added.

The? -o?%m?c gzﬁas(e"fbvaél Hepardte80aril 8% Ggoeodt)phade 8 lexfiacmdfurther with
1.35-1.20 (m 4H), 1.45-1.35 and 1.20-1.10 (m 2H), . ‘

dicHloRandtha® Gy 18HNL). THe eaVireied cusaie phaopemere & aghes wigh H20 (10

mLiSrtgd %)gi:ne %gén%%:b Qsé é:ng %g%x %S%g@pgxg :ev%%a}t%% of the solvents the

13 i i3y Shidfhat ilik3 2eB®BrOAc-heptane 0-50
obfiffa Sidep es ol by s ghighacdedan sl %5,_ 5692,
%)38-Béld $8-H4-cBlbrdghendh-378cyihedBox PRacbiyl]-N3piperidin-1-ylpyrazine-

23.36, 23.05. HRVE Calcd for | C27HRONSCBC H)
2-chpxamBle aautous 42llawsh Rl 04 £38.0074 mmol, 70 %).

sy i COPETF B ok s S3REVSE B 20727 0 520
s, \%15%26 dé%% (HE’mﬁq; 38421810, 4%%!_ §.§@Jl\.%d(ni, ERCVBE-11707n),, 4H), 1.50-

to 'a xture of 5,
1.18i(g{ 40EhIl or ophenyl ) - 3-[ pi peri di n-1 -yl am no) car bonyl | py

o BB s S BT e (o

m), in DM (3 m) at

Example 31

5.6-Bis(4-chlorophenyl)- N-(2-hydroxyethyl)-N’-piperidin-1 -ylpyrazine-2,3 -

dicarboxamide;

PyBOP (228 mg, 0.439 mmol), dissolved in DCM (1 ml), was added to a mixture of 5,6-

bis(4-chloropheny1)-3-[piperidin—1-ylamino)carbonyl]pyrazine-2-carboxylic acid (120 mg,
0.255 mmol) and 2-aminoethanol (25 pl, 0.415 mmol) in DCM (4 ml) and TEA (0.5 ml), at
0°C. The reaction was continued at 0°C for 15 minutes and thereafter at room temperature
4 hours. A precipitate had been formed. The solvent was evaporated and the mixture
dissolved in ethyl acetate, extracted with water and dried over MgSQs4. The product was
purified by flash chromatography (SiOs, toluene:ethyl acetate 1:9) and thereafter

preparatory HPLC (kromasil C8 column, ammonium acetate (aq, 0.1M):acetonitrile,
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O0C. The reaction was continued at QOC for 15 m nutes

and thereafter at roomtenperature 5 hours. The
woizadne3was extracted with water and dri ed ovecTNg3@+000970

4. The residue was purified by flash chromatography

(Si O 2, toluene:ethyl acetaté&é4 product came at about

80% o ethyl acetate) to give the title conpound as a

slightly yell ow powder (69 ng, 67%. 1H NWVR (400 I\/Hz

-8~12 apd.7.,60-7.52 7.73-7.
pr8a5n§t ‘3319‘2 ’?a‘%’% ?%% ?ﬁﬁﬁmnﬂeﬁ@ ﬁ%"fth% Hilg ﬁy%a urigasa lt%..aawder (55
méM06)3. 96 (m 1H), 3.65-3.51 and 3.40-3.29 (m 2H),
2.96-2.88 and 2.88-2.50 (m 4H), 1.77-1.67 and
'HINBR 14@0M(Hn TzIrHi -A8)15 88/41aridi88.20 ¢s, WFBH8 U283 Bad 8H5-8.18 (m, 1H),
é%é i g s 13C NMR (100 MHz, CDO 3) 5170.12,
7.4 %48 4in., 48 r%‘i 1-738 415 4H), 14530380 (b5 1H8353.70-552481, 2H), 3.52-3.43 (m,

28580 a4, g, 19028 8340035 50, 120w 155000 o

2Hh31. 25, 131.20, 129.12, 129.01, 67.40, 66.81, 56.94,
13 47.58, 47.15, 25.38, 25, 15, 23.29, 23.06, 21.04,
QOIMB. (19{RM{GaCB@13‘)cfr 1’[(1'.25%]25'&@036128‘#&62 6R23218/151.22, 150.73,

145%5 &gf&%@fﬁ%gﬁggﬁs,‘l 833,2,r](36 32 13891 136,00, 135,61, 135.23, 135, 10,
132.'2@ ef i/g?(ho_d“gbabh 361 866 X3DEYOPN R 4 G6255 58 BYEYL55E 23,04,
HIBMS(@M@MYCBH%NQQ%—W 3843438 fdiuﬁafmnmﬂ le

|, 2- Bi s(4-net hyl phenyl) et hane-1,2-dione (3.0 g, 12.59
EXm‘rml*)?’%md (22)-2, 3- d| am nobut-2- 5 enedinitrile (1.5

ed 29 h in. ethanol/water
3 %@Bé hiwgg%)n@%y rex sd> -MVi-piReyidint hylnyrseing-2.3was
c‘iﬁdﬂx@ﬁ 40 roomtenperature and 30 m water was added.
e proguct was collected by filtration and washed

PyBIOPh(248108y, 0.460hamel), dndldideh maMt ned), desraahémotahﬁlxture of 5,6

product was gurlfled by recrystallisation from

bls@bmmg)‘pﬁlgmﬁé) ﬂp@egd1n7b%annnb)mm)4ﬁi}'rmm Z-CEitBbﬁyhd:iamd ( 136 mg,
0. 2% S éf“ié Daitio D butStiol 4 ing”0.390 (a0l i DOV (i) asd TEA (1 ),
« 56 g R YO B o o
terdpeBaynre4s BumNihy mlmoira%‘ds xtrayedr With deatér?an®dfed 49erBIgSO,. The
pmol ) and hydrogen peroxide (13 m, 30% aq) were
residyg pWaY yrified by flash chromatography (SiO,, ethyl acetate) to give the title
compound as a slightly yellow powder (104 mg, 67%).
'H NMR (400 MHz, CDCl3) & 8.24 and 7.81 (t, 1H), 7.86 and 7.60 (s, 1H), 7.45-7.25 (m,
8H), 3.96-3.88 and 3.88-3.73 (m, 1H), 3.88-3.73 and 3.46-3.30 (m, 2H), 3.40-3.20 and
2.80-2.50 (br, 1H), 2.96-2.88 and 2.88-2.40 (m, 4H), 1.80-1.53 (m, 2H), 1.80-1.65 and
1.35-1.20 (m, 4H), 1.45-1.35 and 1.20-1.10 (m, 2H), 1.20-1.10 (m, 3H).
C NMR (100 MHz, CDCls) & 170.20, 165.13, 163.63, 152.32, 151.02, 150.80, 148.93,
148.31, 143.41, 142.95, 137.99, 136.28, 136.30, 136.19, 136.02, 135.74, 135.66, 135.32,
135.30, 131.27, 131.22, 129.13, 129.02, 65.74, 65.38, 56.92, 38.81, 38.47, 37.27, 36.78,
25.43,23.60, 23.52, 23.36, 23.05.

HRMS Calcd for [Ca7HaoNsO3Cl+H]*: 542.173. Found: 542.176.
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in water (100 ml) and heated to 35 OC were the

tenperature was maintained Ih to allow foam fornmation
woaodaaraese. The tenperature was thereafter sPOWSE2004/000970

increased to 65 0C and the reaction thereafter

continued at that tenpertureb30 h. The nixture was

cooled to roomtenperature and the pH decreased to 3

by the addition of HCO (aq). The product was coll ected

‘ i##ration and washed with water (450 nl) to give

| e conpound as a yellow sh powder (1.4 g, 83%.

561251 s VR 1 6:4BR= VI V- %@bx%x@pﬁ%ﬂ %meﬁ'd@n-—l {lphrarideds 34H)

2.32 (S, 6H). N5 Mz 349 ( NFH) +.

m@mﬁx@3§@4 nmet hyl phenyl ) furof 3, 4- ]pyra2|ne 5, 7-di one
6- Bi s(4- nethylphenyl)pyra2|ne 3-di carboxylic acid
Py}é@Bdﬂ@ g, m%élss@lwdme@c% (hmih wasedged i o migere of 5,6-

t d, t
bisf B RPERG- SRR SRatO P E By etk ephfyisn i o1 me,
|
0. 1}9%56‘1{}%1(:5 ?l 1:%21310@2 Bfog)%!&g‘i* 1PhES$ Q-WQI.IIB?-B %ﬁ/dR TE@% thB, AIVEM (3 ml) at |
@D(He&):ac’ﬁ.oﬂ KNz(sChonﬁH)e,d at. 0]361 fbd 15 ﬁhb.utes?ar&Bthé&afté‘rl—ﬁt roﬁhepmperature

5 hOBFﬁt ((%hy JBIXEBR T 25- 33(“8“6?15"(1&11 f«r@tewlné igg 1oV By M Qe The dggidue was

puré{) fi@/ JE)Y gles Cclfjf'gi)%% o%ﬁain $ 1%, g(?léeng eggjl ac?tadt%,i %rod%ct./cagle at about 80%
ethgilé&f%ﬂo @% tﬂaﬁhé cérﬁp&ﬁM e(s%rﬂh)ghwpal chfﬁ'de% (5@&1@ 67’%)
r -butanol (54 ng, and

IHZNMRn(GOﬁMHm EDEY) 8. a&s( 1724arrdg7 6076525(Imnlﬂ{)) 7. 7Bh"é68 and 7.26-7.21
eacti on was continued at roomte gﬁure
n

(D T At el alfot 86 a0 -4 58 Un b s 281 (a3 40-3.29 (i,

e S r ani
28 S 3300 I05-EATTE AV, R 3500 AUE 2004 06 HBTRI8 1.8 ana
C DONL@seds aho3N). 300/
13%;52@%?2(4 net hyrp hgﬂEi ra02|ne23 di carboxylic acid
13CbWRs(é60MHhoaDGh)r 1ﬁ@r12p|l|65 B4,cHA3 Un 16A.58t &p2.25( 191435, 150.68,

T S SAD Tats an SHAASE, 1, S13) B 15525
13@?‘%,&)1%556 a5, 206%9 51)% ?%b 68 61%9 6&(;% A 694057%%{?}'9‘1“5, 25.38, 25.15,

- but enyl
23120P23.06li2n-04; yd)agn no )car bonvnpyr azi ne- 2-

HRMS Caled for [CosHyNsOzCl+H]": 528.157. Found: 528.156.

Example 34

Tert-butyl 5.6-bis(4-methylphenyl)-3-[( piperidin-1-ylamino)carbonyllpyrazine-2-

carboxylate

Step A 5,6- Bis(4-methylphenyl)pyrazine-2,3-dicarbonitrile |
1,2-Bis(4-methylphenyl)ethane-1,2-dione (3.0 g, 12.59 mmol) and (2Z)-2,3-diaminobut-2-
enedinitrile (1.5 g, 13.38 mmoD were refluxed 29 h in ethanol/water (3:1, 40 ml) and acetic
acid (1 ml). The mixture was cooled to room temperature and 30 ml water was added. The
product was collected by filtration and washed with water, ethanol and diethylether.
Finally the product was purified by recrystallisation from DCM/heptane (3.0 g, 76%)

'"H NMR (400 MHz, CDCl3) 8 7.45 (d, 4H), 7.16 (d, 4H), 2.39 (s, 6H).

MS m/z 309 (M-H)".
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car boxyl ate PyBOP (312 ng, 0.599 mmol ), dissolved in
DCM (Im), was added to a m xture of 3- (

wo?2edautimsycar bonyl ) - 5, 6- bi s(4- net hyl phenyl ) pyr BeT/S82@4/000970
arboxylic acid (105 ng, 0.259 mml) and
pi peridin-1-am ni um chloride6678 ng, 0.569 mmol) and
TEA ( 1 m), in DCM (4 n) at OOC The reaction was
continued at OQOC for 15 mnutes and thereafter at room

teqperature 4 hours. The mixture was extraced with -
St%gpefﬁ-gﬁiﬁ“alaqﬂ@dp’awﬂ)pwsmeﬂ,%diompxmm pdided by flash
. ' I : I 9: t }
5 R TR AR B SR T RS i immcd. pyBssium
hygﬁzé&%(%gg %?}9%@% & dcr)%é? l#)aﬁéﬁt‘?(l%ﬁg&?OZJ.,gé) Yere suspended

in A¢dfer (20@ &) snd Bedted B 38 °Cswerdithe teinpBPatire Adas( whinédiled 1h to allow
]ﬁ@gs (s, 9H), 1.50-1.40 (m 2H). HRMS Cal cd for .
fogmrsormession ég Seqrasse Bhe temperatergives thgvafier slovdy angspased %o 65 °C and

- Bi sf 4- | ). V-piper i dml -yl -, 3 -fl
N R .
terBpeekitiRX SR EROPM! decPoaled it(i?”fbmg‘){&dlﬁ&mék)}ﬁw &) "eré pEHuct was

rboxylic acid A m xture

collecBebby fltratemhyrido mesheld) With of Berd45D mby rtazdivee e, (Tl comPound as a

399 , 1. 21 | ) and ethanol (10 m, 173.8 nmmol) In
ye]&?ﬁﬂskgg\”fflﬁr(i/ﬁsg%%)red at roomtenperature for 28

el | for 28
HIPHES 00 RPN 8702t 80, U RBERR TR nec

M$ o849 O0-H) ", . . . .
5, 6- bi s(4- net hyl phenyl ) pyrazi ne- 2, 3-di car boxylic acid
but used without further purification in the next step

4 . 89% 1 N 0 NHz, CDd 3). 5 10.80-10. 50
St‘i(lba,]z’ﬁbs?ﬁ‘?@bé’léﬁgl%% i Ipytpzips: 7.%}t§>nem 4H), 4.55
5,%%Lf@eth%?%%ﬂgﬁ%{rﬁéwa,3ldié§rb()£ylicsa.'59d (B £6Sdfnol) was refluxed
15 3 iphieebykyorie Y 5 mlp2 60.D inghéh MR Wolitanyds) dioledzio 8o tAperature

rboxyl at e3- Et hoxycar bonyl ) - 5, 6- bi s(4- net hyl phenyl ) pyra
ang theeprodush Atiek Yy resvaporatiom ithrigluerte 98edneed pressase three times to give

i.ssol ved i n__THF cooled to -78 0C. TEA (210 m ,
e RN By ety
'H NMR (400 MHz, CDCls) § 7.47 (d, 4H), 7.15 (d, 4H), 2.38 (s, 6H).

Step D 3-(tert-butoxycarbonyl)-5,6-bis(4-methylphenyl)pyrazine-2-carboxylic acid

To a suspension of 2,3-bis(4-methylphenyl)furo[3,4-b]pyrazine-5,7-dione (160mg,0.484
mmol) in DCM (3ml) were added a solution of Tert-butanol (54 mg, 0.727 mmol) in DCM
(1 ml) and 4-dimethylaminopyridine (74 mg, 0.605 mmol). The reaction was continued at
room temperature 2.5 hours. The solvent was evaporated and toluene and HC1 (2M) were
added. The phases were separated and the organic phase extracted with water and dried
over MgSQO4. The product contained about 30% 5,6-bis(4-methylphenyl)pyrazine-2,3-
dicarboxylic acid but used without further purification in Step E (104 mg, 53% estimated
yield).

'H NMR (400 MHz, CDCls) 6 10.40-9.90 (br, 1H), 7.45-7.30 (m, 4H), 7.15-7.07 (m, 4H),
2.36 (s, 6H), 1.70 (s, 9H).
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chl oroformate (182 m, 1.40 nmmol) were added dropw se

and the reaction continued at - 780C for 80 m nutes
wand4ditheseafter at COC for 70 m nutes. The m XPAT/SEXN®S/000970

thereafter added to a freshly prepared suspensi on of

sodi um bor ohydride (106 ng, %780 mmol) in ethanol (10

m ) which had been prepared at O0C. The reaction was

continued at @C for 1.5 hours and then quenched by

ddi t i cetic acid (3 m). It was allowed to warm

? %g{r&}/féﬁﬁgrature and DCM and water were added. The

organi ¢ phase was washed with NaHCO3 (10% aq) and

water and dried over MySO4. The solvent was renoved at
StéEBULLLbRYES 615 & AR d S as

ppljrlfl ed by &4 Reth g : arbonyl [pyrazine- 2—
carbowylatee, product cane at about 1% et hyI acetate) to

e t|t e co ound (151 3899. 1 NWMR (400 MHz,
Pyggé ql‘l]ssoijaq)d DO, (Fmiowesradderto aSnikfre of 3-

(fé({gﬁ‘é‘%%?m@%% %7% bi ng(@%%éyl?l%fp&f)pyr angi}%@r%)é';xp ac‘fg (105 mg, 0. 2594

mrbol®ahd ${pbridei-
. e e s 1 s,

4 ml)(auﬁéj theEtela,yﬂlon was continued at 0°C for 15 minutes and thereafter at room
Sﬁf Exnetjﬂ 5, 6- bi s(4-net hyl phenyl ) pyrazi ne-2-ca
teﬂ?ﬂ? § 85 Fvﬁml’@u’zﬂswa%r%{afe wqht\é%tﬁra igpevergvigSO.. It was
7 0 0 3 mmpl )
pofficl Joynﬁg'@ AR LR R aPRS ‘a‘}‘yﬁéggétad%ﬁ?dﬁoesw? the title

comp@mcicaarabﬁmmqac(“ﬁ&r (111519%02)@%)mm|) dropwi se and

stirri ng was conti nued C under N2(g) for 3 hours

"H VMR (48P ddHz e €D rio 886 (eniFd; At48r 23 trdedHNT Y)-7100r (n2 4H), 2.94-
ours S evaporat edand t he product
283081 D 2o Gr S 2ty B GOk b b3l SHIuRID, 1.50-140 (m,
24 em’mnl um acetate (aq, 0.1M: acetonltr| | e, product cane
at about 100% acetonitrile) to give the title conmpound
HRMS Catpd 30 0@ H N, OMI 4087 WHz Folddu8) 281 91 (s, 1H),
7.41 (d, 2H), 7.23 (d, 2H), 7.12 (d, 2H), 7.06 5 (d,
Exgmple 3 26 (s 2H), 4.52 (q, 2H), 2.35 (s, 3H), 2.33
3 7 3H)... Nb m 5 IVk- . D

L) 5 azol-} . pyrazine-2-
carbd‘;l‘ahﬁ&é azoI 1- yI nmet hyI ) pyr azi ne- 2 car boxam de

Step A 3-Ethoxycarbonyl)-5,6-bis(4-methylphenyl)pyrazine-2-carboxylic acid

A mixture of 2,3-bis(4-methylphenyl)furo[3,4-b] pyrazine-5,7-dione (399 mg, 1.21 mmol)
and ethanol (10 ml, 173.8 mmol) in DCM (5 ml) was stirred at room temperature for 28
hours. The product was dried by cooevaporation with toluene at reduced pressure. The
product contained about 10% 5,6-bis(4-methylphenyl)pyrazine-2,3-dicarboxylic acid but
used without further purification in the next step (451 mg, 89%).

'H NMR (400 MHz, CDCls) § 10.80-10.50 (br, 1H), 7.45-7.30 (m, 4H), 7.15-7.00 (m, 4H),
4.55 (q, 2H), 2.34 (s, 6H), 1.45 (t, 3H).

MS m/z 377 (M+H)".

Step B Ethyl 3-(hydroxymethyl)-5.6-bis(4-methylphenyl)pyrazine-2-carboxylate
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Trimethyl al um niumsolution (2 mM, 2Min tol uene) was
added to a solution of piperidin-1- o am nium chloride
WO020R/1mN342. 72 mol ) in DCM (2m ). It was stir ped/SEzn4/000970
I h at roomtenperature under N2(g). 290m of the
sol uti on was added to ethyl &g 6-bis(4-
nmet hyl phenyl ) - 3- (|
H tetrazol -1 -yl net hyl ) pyrazi ne- 2- car boxyl ate (20 ng,
0.048 mml ) and stirring was continued at room
2 S ixture was

thé“ aq eousphaszés° bj" ‘lf‘feed Wi
ni c phlse was washed with wa

MySO4. Finally the product was purified by flash
3- %m)@mttb@gyl&é bis@i-methylphendpyrezing 2-cabeklie, agd otftidt mg, 1.08

t I h tl
e i, B i o B Rer S TRABoby 51 g pggkisobuyt
chl%tg)@&nj\éfg(lﬁgﬁl ?é40drélﬁlbo@)1wé1% ad'dEa drcﬁmﬁ@ hrid tHe"ﬂeact%Dn?b%ntmued at —
78°63 fod 8() spin@kh andPtheRafeBat O @hforiﬂ-@ nurﬁteiﬁQTKltsnm&ttbe was.tB&eafter added

, 1.85-1.75 (m _4H), 1.55-1.45 {Qrgd 2)—%. . HRVS |
to @:&eéfdwpé@par@zwwﬂ iurg dyroygridegifiiyme46§0mmpol) in ethanol
OEX B%gtrx %gd %éef %gpg'eg G0t BRI Was continued at 0°C for 1.5 hours
and ﬁ%ﬁ"cﬁx@ﬁcﬂféé‘-ﬂy‘ %dMithSﬁtJfYZ{cétﬁW h@ldi(Benl2- Tt GRS WafR to room
A Ethyl 5,6-bis(4-meth
tenpieeatyie) argl OXBMt aitdr amtdr - Wélyﬂ adstely [The yorgania q&h@sa:awabowgdhad with
te Thﬁotltl ed conpound was fornmed as

o acgta@s veat %Mré%ﬁeléws%a Thesol \é&nég/ag,?moved at reduced

B e e v

DCM SR labéthﬂeebrbﬁu%nﬁégﬂaﬂ\ﬂdz ,1‘7 1 @etede)Bto5§vé $he tit compound
7.41°(d, 2H). 7.19 (d, 2H) 712d2|—|) 5 (d,

(152ppg, 38750 (s, 2H), 4.50 (q, .35 (s, 3H) 2. 30

‘e SR M B R D0 Zé%f&m?;@; $188a%m, 449 g

5 358, 225 3(s PR ASRY85] ne- 2+ car boxa de
MS m/z 363 (M+H)".
Step C Ethyl 5.6-bis( 4-methylphenyD)-3-(1H-tetrazol-1-ylmethyl)pyrazine-2-carboxylate

1H-Tetrazole
PPh,
Diethyl azodlcarboxylate

To a mixture of Ethyl 3-(hydroxymethyl)-5,6-bis(4-methylphenyl)pyrazine-2-carboxylate

and dri®d over

(85 mg, 0.234 mmol), 1H-tetrazole (26 mg, 0.371 mmol) and triphenylphosphine (74 mg,
0.283 mmol) in dry THF (3 ml) at 0°C under Nx(g) was added diethyl azodicarboxylate
(49 ul, 0.260 mmol) dropwise and stirring was continued at 0°C under Ny(g) for 3 hours

and thereafter at room temperature under Nx(g) for 2 hours. The solvent was evaporated
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1- Am nopi peridine Trinmethyl alum nium Tol uene/ DCM It
was prepared as described in Exanple 35 step D
weoeuoi4ftiioasti on was performed by preparatory HPLECT/SE2004/000970
(kromasil C8 colum, anmoni um acetate (aq,
0.1M:acetonitrile, product ggnme at about 100%
acetonitrile) to give the title conpound as a white
powder (13 10 ngy, 42% . 1H NWR (400 MHz, CDO 3)
d8.85-8.65 (br, IH, 8.59 (s, IH, 7.35 (d, 2H), 7.16
an(i dhe pfd)iuct?plﬁﬁie(ddby 2fdparaﬁ)r99{lﬂd$ (Erld)nasi& CBScc(lsmn2hi)1monium acetate

RN piecabifie {0

(ac_]_ A4 rﬁcemmlel @qu t 4gan(1@n at2 out (%pt@altp]@g to glve the t1t1e
469. 246. Found 469. 246. 15 Exanple

cogﬁggﬁ%@gﬁgt’?ﬂ f‘?l orophenyl)- -piperidin-l-yl - 3

H NRIR teorver] cDoil)es by, pr)az i4n e{d22H): arizopdanisler. Bt e 2H), 7.06
A Ethyl 5, 6-bis(4-chl orophen
(d- Zﬂé)l; 6@5(5’6, Zli)yﬁﬁét(q,yzlipgr’é‘éz(s rBéDZQ 6&!(336H)J b#e(t28Hand
%—3 s(4-chl orophenyl )-3-( I Htetrazol -
r"nl-:- r-azi ne- 2-car boxyl ate To a solution of

Stgﬁ hib'

aﬂ}@g@i@@te (0.32 g, 0.80 rmol) i n tetrahydrofuran (10
m) were added |Htetrazol (84 ng, 1.20 mmol) and

Triméthylelyripinos ghitian onR2Myin ©hgse)wad ddedbon selotipn n@piperidin—l-

oL GG G o 2 PR oM 0y B WeS S 6eF b 2 room
terggé;’a&?é' ddder T@g@m?é@gf %Iasché e%ﬁ% upgde radﬁgdj u&)edethyl 5,6-bis(4-

essure and rati y prep gave t

mdtBylpRdnS/1)e3- hyH-t&rzﬁobl-‘;/{rﬂcthbl)pyraﬂhé’rmda)boiﬂa?e (20 mg, 0.048 mmol)
H tetrazol - 2- yl nmethyl)pyrazi ne-2-carboxylate (180 ng,
ang @%rm@swas ¢itinseds @ff togm tEMPRIVIITe ZOGNNEZ) ‘éD@ ryl Thegoixture was

coél_%g 40 Pz(’,‘, c%]’;bted ﬁrqgﬁ%f (25,45' %g@%{%& wghﬁf(ﬁl@gbgﬁ.)';)@ggmxture was
thdrd4ttd} fieutralised with NaOH (aq). The phases were separated and the aqueousphase
extracted with DCM. The combined organic phase was washed with water and dried over
MgSO;. Finally the product was purified by flash chromatography (SiO,, toluene:ethyl
acetate, product came at about 40% ethyl acetate) to give the title compound as a yellowish
powder (11 mg, 50%).

'H NMR (400 MHz, CDCl3) 8 9.01 (s, 1H), 8.66 (s, 1H), 7.35 (d, 2H), 7.23 (d, 2H), 7.17
(d, 2H), 7.07 (d, 2H), 6.41 (s, 2H), 2.92-2.84 (m, 4H), 2.39 (s, 3H), 2.33 (s, 3H), 1.85-1.75
(m, 4H), 1.55-1.45 (m, 2H).

HRMS Calcd for [Cy6HsNsO+H]™: 469.246. Found: 469.247.

Example 36

5,6-Bis(4-methylphenyD-N-piperidin-1-yl =3 -(2H-tetrazol-2-ylmethyl)pvyrazine-2-

carboxamide

Step A Ethyl 5.6-bis(4-methylphenyl)-3-(2H-tetrazol-2-ylmethyl)pyrazine-2-carboxylate

The titled compound (28 mg, 28%) was formed as a isomer in Step C Example 35 and was
isolated by preparatory HPLC (kromasil C8 column, ammonium acetate (aq,

0.1M):acetonitrile, product came at about 100% acetonitrile)
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and et hyl 5, 6-bis(4-chlorophenyl)-3-(l

Htetrazol -I -yl net hyl ) pyrazi ne- 2- car boxyl ate (88 ny,
wa46g4/1as3a white solid. 1H NVR (400 MHz, CDCl3pCa/S82089000970

(s, IH, 7.46 (d, 2H), 7.34 (d, 2H), 7.27 (d, 4H),

6.29 (s, 2H), 4.55 (q, 2H), #%p49 (t, 3H. M5 mz 455

(MtH) +. Step B 5, 6-bi s(4-chl orophenyl)-A' r-piperidm

1-yl-3-(2Htetrazol - 2-yl et hyl ) pyrazi ne- 2-
..carboxan de Pi B@ i dine-1 -ami ne hydrochl oride (0.54 g,
HNMR 81N HaaeDEils 308.§& (. i1h)d7. éhl(ch,rZHJ)eﬂHQr(d 2H),0.1 )d, 2H), 7.02

@ £30 el o BB Y B o8B D bt B Rt . The

M§fﬂ/i”ét9 stirred at anbi ent tenperature for 1.5 h.
n‘ll {Mylgﬁmml) of this solution was added to et hyl

5 6 bi s(4-chl orophenyl) 3-(2 Htetrazol -
2-yl met hyl ) pyr a2|1ne l -car boxyl ate (180 rrg,
A H)- 2 4 Y d 7 =

040 nmol )
eth

t cool ed to 00C and quenched W|th J (aq, 2
cargo . The mixture was diluted with dichloromet hane

NTg, 76% as a pale yellowsolid, 1B< NWR
'D#3) d 8.60 (s, IH), 8.59 (s, IH, ¥.
(d, 4H), 7.19 (d, 2H), 7.09 (d, 2H), 6.68 (s, 28]

It %&E %r%%ﬁ?% G d(?gé_x?lﬁgl' Sﬁk@éﬁ ﬁgnséeg)'_q). Puritfadod’ wasni)erformed by

prepai@tdeiy SHRL.Ch(labapkie g )cold‘fhlliJl PRfriodiuin | acklate3(4d, 0.1M):acetonitrile,
H-tetrazol -1 -yl met hyl ) pyrazi ne- 2-
PIOdaﬂU@mﬁt@b@iltpl@ﬂVdaw@nltrﬂ@ﬁ@ gvetiheliide horopound as@. whitegpowder (13
%& mol ) was di ssol ved in dichloronmethane (4.0 m)
mguﬁ Ar and trinmethylaluminium (4.0 mi, 2.0 Min

1 omeh r&f wl] d bk
R A0k METOb RS S WP cert S B R T8, 2,
7.08 (d, 2H), 6.99 (d, 2H), 6.68 (s, 2H), 2.96-2.88 (m, 4H) 2.38 (s, 3H), 2.29 (s, 3H), 1.83-
1.74 (m, 4H), 1.52-1.43 (m, 2H).

HRMS Calcd for [CasHsNsO+H]™: 469.246. Found: 469.246.

Example 37
5,6-Bis(4-chlorophenyl)-N-piperidin-1-yl =3 -(2H-tetrazol-2-ylmethyl)pyrazine-2-

carboxamide

Step A Ethyl 5.6-bis(4-chlorophenyl)-3-(2H-tetrazol-2-ylmethyl)pyrazine-2-carboxylate

and ethyl 5.6-bis(4-chlorophenyl)-3-(1 H-tetrazol-1-ylmethyDpvrazine-2-carboxvlate

To a solution of ethyl 5,6-bis(4-chlorophenyl)-3-(hydroxymethyl)pyrazine-2-carboxylate
(0.32 g, 0.80 mmol) in tetrahydrofuran (10 ml) were added 1H-tetrazol (84 mg, 1.20
mmol) and triphenylphosphine (0.25 g, 0.96 mmol). Upon cooling to 0°C, diethyl

azodicarboxylate (0.16 ml, 0.84 mmol) was added dropwise. The reaction mixture was
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0.52 M (0.26 mmol) of this stock solution was added

to ethyl 5, 6-bis(4-chlorophenyl)- 3-
wOhkbb4t1@ta3azol - | -yl met hyl ) pyr azi ne- 2- car boxyl at eCTSEZ00/000970

Ex. 37, Step A (35 ng, 0.08 mml) and the reaction

solution was stirred at 45C Bvernight. The reaction

sol ution was cooled to 00C and quenched with HO (aq,

2 M 0.5 nL). The m xture was diluted with

.dichl gromet hane and neutralized wth addition of KOH
stirgegoat QCNpr Lpnkhe ?@&?ﬂtevaﬁﬁsgl@%@ éﬁ%fﬁ‘&?i BIESH® (3R Separation by

us se ex . ur tzhef: M. _3-(2H- 2-

pre@ﬁ?ﬁﬁor o V&3 Thé@%@%ﬁg@ﬂ %rbeﬁwm Etﬁﬁrgglé%ny\}v)e? éZH tetrazol-2

ane. ed ofganrc p

YIRS rWidd12 [daBoR gl @ 80! g, Barsyhd Hwhad &Md. The sol vent

L has renoved under reduced pressure and purification by
H piMB#a® Midz,HPDClH DB 60 ke 1H)17.46 (braFbuind3 (d22hhy,7.22764 4H), 6.52
s a white solid. NVR (400 MHz, CDC13) 6 8.99 (s,

a
(s, pHy, 4.3 @g2Ha, 14745 3837 (d, 4H), 7.25 (s, 4H), 6.41
;92-2.86 (m 4H), 1.83-1.77 (m 4H),
Ms(l%%?)(%ﬁprgn 2H). M5 mz 509 (MtH) +. Exanple 39
and. eyl 5,6471@(%%&@?%1))3—(1H—tetrazol-1-ylmethyl)pyrazine-z-carboxylate (88
- (4, 4-difl uorocycl ohexyl)-3-(2
mgH24%) anz vhit sglidret hyl ) pyr azi ne- 2- car boxani de

' iR B CHERDOT RIS T8 e atadi . i (o, 4x0. 629

(S%gg@gygdrghggig%g[ggdﬁg OmM, 2.0 Min toluene, 6 mvl)

car .”'The solution was stirred at

MS a5t (M-eper ature for 1.5 h. 1.32 m (0.65 mml) of
this stock sol ution was added to ethyl ‘ \ _
Step 6Bbi ifﬂﬁfﬁgb}g@@ﬁgﬂ)—ﬂ-@gnd@plrﬂrfi—ézﬂ-ltetgazol-2-VlmethV1)DVrazme-2-

. ﬁl rret.Eél ) pyr azi ne- 2- car boxyl ate (100 ng, 0.22 mol)

reaction mxture was stirred at 45C overni ght.

he mxture was diluted wt
(4.diah) widereAhané teinadthydadtmaiuvm e@.Coynladdl M dn tofueBd) KGrimol) was

The gdl%ani c phase was separated and the aqueous phase
cargfilyeadded dreag foumit erhenfoluiiog was| Sitsaet (igiuent tegperature for 1.5 h.

conbi.ned or.gani ¢. phases were ed it f 2 (Tl
2 GG R RS 15} GalRe RE Qe B0 bR Reny 5-cn
tetfa%gl@?gn&ﬁﬁ?@%ﬁﬁn@-@fbaﬂié&zlfatec@lgo @il lvAPHeRAY ald ¥he relidien mixture

gave the titl'e conmpound {106 ng, 89% as a solid. 1H
wabVRrréd @043z o veDmighB It wasc@iled ®, 0°CHind que8eéhedawith HCI (aq, 2 M, 2.5
mL7)'. %Ke 1(nsi’)’<tur46kgvés gﬂuﬁgd \(N(ijth d%cig)ldrorzlét]ﬁgne and neutralized with addition of KOH

_ Pip};ﬂﬁ?hﬁe-ﬁl&&r}_ﬁ@%ﬁ%&lﬁﬁd@@%@ 20 6¢ niRo19 Uas Qﬁ'ﬁ 0B8Nk chloromethane

(ag, 2 M). The organic phase was separated and the aqueous phase was extracted further
with dichloromethane. The collected organic phases were washed with H,O before drying
with Na,SO.. The solvent was removed under reduced pressure and purification by
preparative HPLC gave the title compound (152 mg, 76%) as a pale yellow solid.

'H NMR (400 MHz, CDCI3) § 8.60 (s, 1H), 8.59 (s, 1H), 7.36 (d, 4H), 7.19 (d, 2H), 7.09
(d, 2H), 6.68 (s, 2H), 2.93-2.89 (m, 4H), 1.82-1.76 (m, 4H), 1.50-1.45 (m, 2H).

MS m/z 509 (M+H)".

Example 38

5.6-bis(4-chlorophenyl)-N-piperidin-1-yl-3-(1H-tetrazol-1-ylmethyl)pyrazine-2-

carboxamide
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(d, 2H), 6.70 (s, 2H), 4.19-4.06 (m IH, 2. 24-1.66
(m 8H). M5 nlz 544 (M+H)+. Exanple 40

w6 2604018034 - chl or ophenyl ) - A/ - (4, 4-di f | uor opi per pdTsSEL00YH00970
)-3-(2 Htetrazol-2- ylnmethyl ')pyrazi ne-2-carboxam de
Step A 5, 6-bis(4-chlorophenyl?d-3-(2
H tetrazol - 2-yl net hyl ) pyrazi ne- 2-carboxylic acid To a
sol ution of ethyl 5, 6-bis(4-chlorophenyl)-3-(2

Piogiaige tge RSP P e T 6825 S5 S dghlotomethane
(4(5 rll'lgll’)] ﬁf’{&pw i an&l??%ilur%ﬁ4m) 2'0”1\/1"\@15 et[)ltu(a?fe Og rﬂlﬂmI) was

ahyd e reaction solu

caréfull¥; ra@ded Qufif® N hBNTRE IbLiKiGn GV stin@htat akibéens @émpmtuywﬁ)r 1.5 h.
renoved under reduced pressure andwater was added to

0.52 el (0¥ nhaen)) Fhibisagiadossiutidrawes wadsdaoiethifl iSeebls(4-alddiophenyl)-3-
act ed

(1R &ﬂtriaé%lfﬁafj%?tﬁﬂﬁnyeafﬁﬁeﬁ%&r o 6l Ba B o5 St (38 S 9.08 mmo
and fg% MQE‘QQM (V%%Ztg?ai %h@%\éﬂﬁ éﬁt v@eﬁrgﬁc)ﬁ?h sglutlw“ﬁé égoled to

0°C (aﬁd4qﬁhrfchb®r\ﬂﬁlh PECI diag, 2- W, 0-3-m0R)+ Tk raa@ire 2was diluted with
met hyl ) pyr azi ne- 2- car boxam de To a sol uti on of
dicglogorbq: gqnp anl mugpheasy with 3d(§1gon of KOH (aqg, 2 M). The organic phase was

sepﬁﬁ).tte n%léﬁmqe%u%lﬂlt&ah |“)£P gfr(%‘%clﬁ %%ﬁhgar Q@é#h,oro%%}%éé% collected
orgdBic 19(121%@5 W@Pé )wdsHechﬂhdHQ@ 66%01@: a )mg’\@ﬁth Na;SO4. The solvent was

benzotri azol - 1-yl -oxytri-pyrrolidi nophosphonl um
rerﬂtﬁf)edfdna]el‘ ephes paessutel il purifichtidd bymprgpacaivef HPLY gave the title
The reaction mxture was stirred in room

ded
commér(ézmge 28%e pnp yidte sqd i xture was diluted wth

' RO ORI S 280 S S En 3P A7 QRRIF Bl e, 64

(s, gﬁgmz @@5%&1@'41% qswuemﬁdmwv :fz Pasl(ﬁnzﬂqy preparatory
C gave the title compound 27% as a solid.
MSyzNIOR (VM) *MHz, CDC13) d 8. 72 (s IH), 859 (s, IH),
7. 36@ 4H) 7.20 (d, 2H), 7.11 (d, 2H), 6.67 (s,
Example 3 14.3 10 (m 4H), 2.28-2.18 (m 4H).

5,6-bis( 4-ch10ronhenvl)—N—(4,4—d1ﬂuorocvclohexvl)-3—( 2H-tetrazol-2-ylmethylpyrazine-

2-carboxamide

(4,4-difluorocyclohexyl)amine (0.54 g, 4 mmol) was dissolved in dichloromethane (4.0 ml)
under Ar and trimethylaluminium (2.0 ml, 2.0 M in toluene, 6 mmol) was carefully added.
The solution was stirred at ambient temperature for 1.5 h. 1.32 ml (0.65 mmol) of this
stock solution was added to ethyl 5,6-bis(4—chlor§pheny1)-3-(2H—tetrazol-2—
ylmethyl)pyrazine-2-carboxylate (100 mg, 0.22 mmol) and the reaction mixture was stirred
at 45°C overnight. The reaction mixture was cooled to 0°C and quenched with 2M HCI .
The mixture was diluted with dichloromethane and neutralised by addition of 2M KOH.
The organic phase was separated and the aquebus phase was extracted further with
dichloromethane. The combined organic phases were washed with H,O before drying with
Na,ySO,4. The solvent was removed under reduced pressure and purification by preparative

HPLC gave the title compound (106 mg, 89%) as a solid.
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M5 nlz 545 (M+H) +. Exanple 41 5
6- bi sf 4-chl or ophenyl ) - 3-
wo (284neidzoxyet hoxv) net hyl 1- N- pi peri di n- 1-yl pyPaTiSRz002:000970
carboxam de Step A
5, 6- bi s(4-chl orophenyl) - 3-r (23net hoxyet hoxy) net hyl 1pyr
azi ne- 2-carboxylic acid 5 Ethyl
5 6- bi s(4- chlorophenyl) 3 (hydroxynEthyI)pyraZ|ne 2-ca

ox I at e (0. 119 1) wa
ahP{A). Sﬁi)(s MH)Bwﬁddzl%ﬂkﬁixgﬁeﬂHbﬁeZZ (d, 2H), 7.14

0 3 b ni um
@ ?%a % %Sg&?lah%ewcfn},&%ofé%% S PHna ¢ hen nao
M§%5445@4_?4;1 iw, 1.4 nL) were added. The m xture
qui ckly adopted an orangy col our, which then gradually
Ethjxkzmw th tinme. Vigorous stirring overnight, The
foll owing w m)r]{y ng the reactl on ni xture was lcool ed to

5 ‘I._]‘:‘L!u!'.ai 319 “‘ dﬂ > d 3 3312 12 ded
Y t|ng m xture Wastransferredtoa
lnge% ﬁﬂe Cgleoo fifite the aid of dichloronethane (30
SteplA 5.60bR (D6 BRIpEe MasrS/PaL @t@k abiAB-D ic acid
phase was extracte urther w or onet hane X

To18 melptiomhef CﬁﬁlllyleétfebiS@f@ﬂlmophepiyh)S%QMﬂmmzdf -2-gtimehyhpyrazine-2-
{;/ggﬁ)ﬁl (L%gn evaqog ation of the solvents the obtai ned
car e smf,gur Ins agpRigae cWF’i?rrﬁfl‘&ﬁlr aptppution of lithium

hycg%(fg%\c(@% grgznl %l)c\lggf%%e(g d(p [ng) e 0{9 teHFﬁSye o h@n'g 7§llhe reaction

soltifory iveds Osthred- I $dcin Gbnpé@phe wkdmigt| (Re solvent was removed under
nmet hoxyet hoxy) nmet hyl ] pyrazi ne- 2- carboxylic acid (64
redyegd pre_s_@rmﬂmiwatatswe@ adgied 46 the seeldhevilhevageousploist washicilified by
next ste 1B NWVR

s A 8B b P s were

eva g}]atgﬂ)})’ glgej %% t1§l§ :coéxag)l?mc%@ gg n? Né?ﬁ? Fg %h%wsbllé .67-3.63

MSn-4279VB+HER] or ophenyl ) - 3-

r ( 2- met hoxyet hoxX) nmet hvHpyr azi ne- 2- carboxylate To a
Stepo| yt Bon of.6-bis(4-chlorophenyl)-N-(4.4-difluoropiperidin-1-y1)-3-(2H-tetrazol-2-
15th6 S 4 L | oro her& [)-3-[(2-nmet hoxyet hoxy) et hyl ] pyr

cid (61 ng,.0.14 mmol ) in
[ 0 ( SHaf 58 )5 .

To ARSNGBl S RO R 2 catonyic
ac1che(iannag, 00L91 Gty | ndwhd- chﬂﬂtﬁdpl@eﬂcmmlsanﬁie 88chg@ 0.2 @nmol) in

as to keep the evoI ution of nitrogen under control.
PYrighng o j n& gt ml) was benzotriazol-1-yl- oxytn-pyrrohdmophosphonium

hexafluorophosphate (192 mg, 0.37 mmol) carefully added. The reaction mixture was

stirred in room temperature overnight. The mixture was diluted with dichloromethane and
the organic phase was washed with 2M HCI (aq) and NaHCOs (aq). The solvent was
removed under reduced pressure and purification by preparatory HPLC gave the title
compound (27 mg, 27%) as a solid.

'H NMR (400 MHz, CDCI3) § 8.72 (s, 1H), 8.59 (s, 1H), 7.36 (s, 4H), 7.20 (d, 2H), 7.11
(d, 2H), 6.67 (s, 2H), 3.14-3.10 (m, 4H), 2.28-2.18 (m, 4H).

MS m/z 545 (M+H)".
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anbi ent tenperature overnight. Next norning silica gel

(ca 0.5 g) was added and the sol vents were evapor at ed.
woheo4abisined solid residue was put on top of &CT/SE2004/000970

pre-packed colum (silica gel, heptane) and the

product was eluted with an E{/@Ac- heptane gradi ent (0-70

% . The nethyl 5, 6-bis(4-chlorophenyl)-3-

[ (2- met hoxyet hoxy) net hyl ] pyrazi ne-2- carboxyl ate (52
m%%l 2 mol, 83 % was obtained as a col ourl ess,

86 oi | . 1H NVR (500 M, CDCIS) d 7.48 (d 2H

caﬁaoﬁ&nﬁﬂeﬁo (m 2H) 3. 41 (S 3H) St ep C
5, 6- bIS(4 chIoro-henyI) 3- r(2 nethoxyethoxy)nethyll-

SteP

L e PO TIOR8 bl i 0201
nuIHEB?Vﬁ‘E%sbﬁggﬁrgdlghgﬁrhéthﬁﬁt(égerg YL BLANE. éﬁ%{l%&{lﬁny(l 075 g,

uene was a dro W Se

7. wmﬂdlmd@émueylamﬁmﬁaﬂny@bgeﬁsh@ha@q1@@1 O\mg 8O ¥ed then
and the m xture was allowed to stir for at anbi ent

NaQihbas. ,aiQJ%éN/%drfké@d sterd gdded. e 0ixgHe Mumklwadozptcdafn_ orangy
oLl Db e Bt
m&ﬂﬁx%%é féagﬁ&hﬁﬁxtg ee\vzg' c%() d 6 b"’@%@?ﬂ%@ BEDEE; 4 M, 30 (IBL)lgﬂs slowly

(2-met hoxyet oxy pyrazi ne- 2- car boxyl at’e

adged QrSAdisenThe res\Ahing hmhﬁﬁle heeraplfaceitoiasepardiion funaskwith the aid
under Ar. Heating at 50 OC overnight. Next norning the
of déchdarpwathans (3¢ theosginigiphase Bap paried wid a @qlqeﬁuﬁpylase was

exfieBlirEs Vinhduomettags £ 47 =, Sl pdresiginte FisSs were

t I;
drf%E a;ﬁtGHm%sgﬂﬁ@ I?%\)@(gérah&g Pﬁfﬁll% g?%gn%t% E%‘ﬁ%&%ﬁé& ?etsgd%@ was purified by

cohamea:hr()ﬁl@tdgtz)phy'(hhca)geja]EuOAqelmmev\aQOS%pwoatrembW(l PeELtOAC
aqueous phase was extracted furt

formie prigrwpperddach o thg elueplp 1%)"”)1?1@6&)5 ﬁém(é@hbwr@@tmn&l) -3-[(2-

BRSBTS e LR b0 "] g o

yeﬁ@wv\ﬁ@écﬁlsfoneThiaenamaalwa@qsédeﬁlsdéuemf\tﬁ@ nBtstdp. ed by
col utm chr omat ogr aphy (silica gel, EtQAc-heptane, 0-70

H%IMPO(WDMHZSCBCH);D §(74510(Idl bHo}adﬁeﬁﬁlz), J344-7.28 (m, 6H), 5.27 (s, 2H),

3. é%%ég‘f 2@/ "B&E’ Eli’ lé-‘tﬂaﬁsb%a%m de (0.150 g, 0.291
StEiBTBI Metiéh %—%4—%hl’dr§ﬁl%ﬂ§l’)-3y ?(IZl—rﬁ%ﬁﬁe%dxv)methvﬂDvrazine-Z-
carboxylate

To a solution of 5,6-bis(4-chlorophenyl)-3-[(2-methoxyethoxy)methyl]pyrazine-2-
carboxylic acid (61 mg, 0.14 mmol) in dichloromethane (1.6 mL) was added MeOH (0.4
mL). Trimethylsilyl diazomethane (0.088 mL, 2.0 M in hexanes, 0.18 mmol) was added

dropwise at such a rate as to keep the evolution of nitrogen under control. Stirring at
ambient temperature overnight. Next morning silica gel (ca 0.5 g) was added and the
solvents were evaporated. The obtained solid residue was put on top of a pre-packed

column (silica gel, heptane) and the product was eluted with an EtOAc-heptane gradient
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1H NWVR (500 MHz, CDCI3) d 8.45 (br s, IH NH), 7.49

(d, 2H, J=8.5 Hz), 7.41 (d, 2H, J=8.5 Hz), 7.36 (d,
wapo4dxd3d Hz), 7.31 (d, 2H, J=8.5 Hz), 5.30 (BCTAE)004/000970

3.90-3.87 (m 2H), 36736475m 2H), 3.41 (s, 3H),

3.00-2.80 (m 4H), 1.88-1.74°“(m 4H), 1.56-1.42 (m

2H). HRMS Cal cd for [C26H28CI 2NAC3 -H ] +: 515.1617.

Found: 515. 1570 Exanpl e 425, 6- bi s(4-chl orophenyl V3-r (

. ‘ | RV el

(0- 7(;5%? Zg#e%g{étﬂ Car ?gxg% gpéfﬂgxtlég)—‘é Ak%frh{t}}i@xie%ﬁo%&ﬁﬁéthmﬂ&rgﬁne 2

caﬂﬁ;x@id@é @3‘241ngm 01 apid) 83 %) rak bbtained| ao prcofoyklesd, viscous oil.
L. Htetrazol - éﬁlrret hvnpyrazi ne- 2-car boxyl ate and
H NME (509, WHi, SDEIDR 848 (oM I8 3. Hp)s7 49 ¢t W dp§B ), 734731

m G5 DO GED LT | ¥, Y L8 B T, 22157 25 605 28, a1 (s, 3.
Step © és,@'tﬁég& @@ géﬁeagzﬁ @z(gi &ﬁ%@g@&g j_rﬂmh‘)\pylb@aalﬁq - Ap§zine-2-

anydrof ur an

g,
carﬂsdg)g;@@e added 5-cycl orropyl - 2H-tetrazo| e (94 ny, O 86
and triphenyl phosphi ne (0.18 g, 0.68 mmol). Upon
Thq:@cskr@qk@ortd; gemerigine Hyun%@eﬁ%@ﬁm@mi)éwﬁgwde@my

ol 3 3, RIGEAr. 128 e ot bfehu ettt e plieg M in

tollfézgg ;&g%dg&ﬁ%yﬁcﬁleﬁ R RRA Eéé}’fér@l'ib malmlemm@;m Was'dBhiGlete the ice

batlb w@s t'ﬂmc(\tédcahﬂ dreapixeury Was alpyed tystirdpr Dpyt arﬁlbiehtefempmture

2- nmet hy| azi ne 2 car boxyl ate (165 ng, . 58%,
coné%ﬂﬂ@ 2 aN}vﬁlﬁD l{h Ry amvdeMaS(QPtalmfb Aws@f this

sol\%fjo}%(%g)% %g%ﬁg}’ co@szgr?d(ﬁ 0(335% 6.8 yﬁiiédfﬁq%me’j%l 5 GRiste-

chl(b'%éhéh%@ -3 '\(U'-Qn‘éthoizé’ch@}b})bﬂeth l]gyrazme -2- carboxylate (0.154 g, 0.344
bi's(4-chl or ophenyl’) - [y cycl opropyl-

muridl), shichzAwld-Heety plaoet inyal drp Yiasie irder 2r. Beathigay ISﬁf’@ ofgRighty, Next
260/2 as a solid. 1B.NVR ( 40%0 : ngl?; d 7.47 ng,
the r%a@n@a rrmth)'e wes cz)gle(dc}o %_!azndg m% as AC deg before HCI

(aq( 9, M,%HgnL) ]wa? éro}vlg gd{é&‘ (d@@me?{]séﬁ?és‘t%% goaﬁe étf ﬂguré the -

obt&n@& ﬂlh)&(u‘é‘\ﬁiﬂ tenefRAeAYd ) sepafdiion Tl BiBNRKE 2id of dichloromethane
Htetrazol - mJZmet hvn- Ar - pi peri di n-1yl pyrazi ne-

(60mlg)andoxaied (@6 mL). The organic phase was separated and the aqueous phase was

extracted further with dichloromethane (3 x 20 mL). The collected organic phases were

washed with water (25 mL) and brine (60 mL) before drying with MgSOs. Upon

evaporation of the solvents the the obtained residue was purified by column
chromatography (silica gel, EtOAc-heptane, 0-70 %) to yield 5,6-bis(4-chlorophenyl)-3-
[(2-methoxyethoxy)methyl]-N-piperidin-1-ylpyrazine-2-carboxamide (0.150 g, 0.291
mmol, 84 %) as a viscous, yellowish oil.

'H NMR (500 MHz, CDCls) & 8.45 (brs, 1H, N-H), 7.49 (d, 2H, J=8.5 Hz), 7.41 (d, 2H,
J=8.5 Hz), 7.36 (d, 2H, J=8.5 Hz), 7.31 (d, 2H, J=8.5 Hz), 5.30 (s, 2H), 3.90-3.87 (m, 2H),
3.67-3.64 (m, 2H), 3.41 (s, 3H), 3.00-2.80 (m, 4H), 1.88-1.74 (m, 4H), 1.56-1.42 (m, 2H).
HRMS Calcd for [CosH,3ClaN4Os+H]T*: 515.1617. Found: 515.1570.

Example 42
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Pi peridine-1 -am ne hydrochloride (0.82 g, 5.99 nmol)

was di ssolved in dichloronmethane (6.0 nml) under Ar and
wonrbmatiiogh al um nium (3.0 n, 2.0 Min tol uene, PET/SEZI0¥/000970

was carefully added. The solution was stirred at

anbi ent tenperature for 1.5M. 2.0 mi (1.0 nmml) of

this stock solution was added to ethyl

5, 6- bi s(4-chl orophenyl ) -3-[(5-cycl opropyl -

5.6ﬁiﬁlgﬁ@g&%gﬁ;&gﬁ(%wX&%Bﬂﬁk&%‘z&-5—%[)%%@%35&1%-1-

Mo tne redctromr mrXture Wdas STTTTed dat

ﬂ%%gn@gega%(g@hﬁdét was cool ed to 00C and quenched with
HCO . The m xture was diluted wth dichl oronet hane

and neutralized wi th addition of 2M KOH The organic

0 i.cp es \M
2ofRERIE DIRRCY If R thibibolic 28 f
D& EyImsshiih€atdasbbxRlatpr eparatory 5 HPLC gave the title

conpoun 163 ng, 89% as a white solid. 1H NVR (400
To RHRIUEDCEB pthyl &,Gbis(4schlpidphenyl3F-(gxiiroxyethyl)mazieg-2-carboxylate

05 0.5 g8qlhin s goaen O e e 3 sdoptoply-ffpraote 04
g, S8 gt} and b tPhine 118782038 ip i don SREBTOT, dithy!

azoblidaibek a0 ( H04{t,y0. porahipl)- wié pddedr ddpnwike. The reaction solution was
_yl pyrazi ne- 2- car boxam de Pi peridine-1 -am ne )
stirteglcht O3 for Rlalel eosadreng was reggovadondensesiuetdspigpsyier) andyseparation by

prepir Rt TPEE NG S0 e e A g evlorrpyiadferasol2-
yl)ﬁgﬁgym%iﬁé-%a}‘b@ﬁ%@usgi%fi‘%%g%té&thd\'\ﬂs stirred at

tenperature for 0.9 M (0.45 mml) of
'H NIMB (4000MH S AITI30 B Al (dadHed7.83 (&) 7.25 (d, 4H), 6.38 (s, 2H), 4.52

5, 6- bi 4- chl h 1)-3-[(5- I I H
(@ S 2B 1P 1o THOLGT S oL 67 GarBoent at o from Ex.

42 ¢72 nmy, 0.15 mmol) and the reaction m xture
MS\K%@@%?&@H ‘at 45C overnight. It was cool ed to 00C and

andg daRshed b (M&h%%ﬂ'f@hy})-ﬂﬂ@ﬁc%l&ﬁﬂég?l- YA Setehzbui -g@g%@t%pyrazine-}

i chl oronet hane and neutralized by addition

carltik@nilatel (2 g g6 casphandid. was separ at ed and t he aqueous
. grhase was extracted further vvithgcﬂi chl or onet hane
H gt

.. _The
R QLIS GfS) ableed. dl-e/ it shedbnl £h ({2dlp 612818 2H), 4.56
(@, Y, "18h-1.85 (m, 1H), 1.50 (¢, 3H), 1.23-1.19 (m, 2H), 1.10-1.05 (m, 2H).

MS m/z 495 (M+H)".

Step B 5.6-bis(4-chlorophenyl)-3-[(5-cyclopropyl-2H-tetrazol-2-ylmethyl]-N-piperidin-1-

ylpyrazine-2-carboxamide

Piperidine-1-amine hydrochloride (0.82 g, 5.99 mmol) was dissolved in dichloromethane
(6.0 ml) under Ar and trimethylaluminium (3.0 ml, 2.0 M in toluene, 6 mmol) was
carefully added. The solution was stirred at ambient temperature for 1.5 h. 2.0 ml (1.0
mmol) of this stock solution was added to ethyl 5,6-bis(4-chlorophenyl)-3-[(5-cyclopropyl-
2H-tetrazol-2-yl)methyl]pyrazine-2-carboxylate (165 mg, 0.33 mmol) and the reaction

mixture was stirred at 45°C overnight. It was cooled to 0°C and quenched with 2M HCI .
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with Na2SO4. The sol vent was renoved under reduced

pressure and purification by preparatory HPLC gave the
woizod4a100mpound (66 ng, 83% as a pal e yel | ow BOTISE2001/000970

NVR (400 MHz, CDC13) d 8.58 (s, IH), 7.38 (d, 4H),

7.23 (d, 2H), 7.15 (d, 2H), 741 S (s, 2H), 2.93-2.90

(m 4H), 1.92-1.78 (m 5H), 1.52-1.46 (m 2H),

120115(m 2H), 1.06- 1.01 (m 2H). M5 mz 549

+. npl e 44

The rgllj_cbmrg W gﬂp@ﬂd@ﬁe dyhyorgnqztpg:qmﬁhwutrghzed with addition of 2M KOH.

H ér%%%gx}g}ﬁs% e‘é?s) Bep&r%?c% )?flg t%e aqueous pHasgy&/gsZ e)rgteracted further with
d1c§11(§o§1'eﬁ1@1f}e efﬂeocfd?ﬁbt%ﬂ‘()? adid {)l?’asgsﬂv%l w%shed with H,0 beforqhdﬁying with

-tetrazol-2-yl)nmeth vnpyraz ne-2- carboxyl ate and et

N&HS 0. ite(sbiveht WI’a@ pd’iﬁcmeld)unﬂelf feBudedagiryshirel and purification by preparatory
Htetrazol -1y %rl pyrazi ne-2-carboxyl ate To a
HRILF gavedhe Hile gpm pund (163 mg, 89%) as a white solid.

P i) EECRERN -G TR N 3812063, 5

(s, @H) 1652 206 dirp); E@tﬁrytoL "htI)etl rSQZW@(rﬁ74H8)TQ'5201 §§ (m 2H), 1.11-
mol ) “and tri phenyl phosphi ne ny,

1080(«:11 i480. t o 00C, diethyl azodi car boxyl ate (104m , O. 60
% was added dropw se. The reaction sol ution was

M§W¥ EHMH E}DC for 2h. The sol vent was renpved under

Eredg g? pressure and separation by preparatory HPLC

xéxgx hyl 5, 6-bi s(4-chl orophenyl)-3-[(5-nethyl -

5 dﬂbis@t&m&@bh&myb)rme&m(idr%gﬂ féﬁ-azolcpw%ébhkzﬂtﬁ-p(pell%-1-
44% , as a solid MHz, CDcB) 7. 47

ygm 'M-car’bo&@(@ 2H) 7.25 (s 4H) 6 41 (s, 2H)

4. , 2 47 (t 469
Pi qgrdlq)eg_lq alélllﬂl_f!) TéYCH' phlonge (. 2@ g, % 99 mrglol’) was dlsslv?ved in dichloromethane

| (6% @Q?Pr‘yzeglﬁfﬂaﬁfl?tp ?rfeﬂif;{l%luf’%ur[lﬁg lI é%oxy a%olue(m},g6 mmol) was

cad®ly @afled. TRE isblutidiR VR4t %%ien%@ratdrafoﬁ 5% 0.9 ml (0.45
2H),” 7.33 (d, 2H), 7.25 (d, 2H), 7.18 (d, 2H),

mipgl) of Hiis stacloSolutgen wrj added 5ethy] 5 61%)3(4-_t.h14>90p(heny13+3)[(SWIOPIOPyl-
1 -tetrazoq—1-§1§Ar£'é{)rxyl]pyrazme-Z-carboxylate, from Ex. 42, Step A (72 mg, 0.15 mmol)
and the reaction mixture was stirred at 45°C overnight. It was cooled to 0°C and quenched
with 2M HCI . The mixture was diluted with dichloromethane and neutralized by addition
of 2M KOH. The organic phase was separated and the aqueous phase was extracted further
with dichloromethane. The collected organic phases were washed with H,O before drying
with Na;SO4. The solvent was removed under reduced pressure and purification by
preparatory HPL.C gave the title compound (66 mg, 83%) as a pale yellow solid.

'H NMR (400 MHz, CDCI3) 8 8.58 (s, 1H), 7.38 (d, 4H), 7.23 (d, 2H), 7.15 (d, 2H), 6.41
(s, 2H), 2.93-2.90 (m, 4H), 1.92-1.78 (m, 5H), 1.52-1.46 (m, 2H), 1.20-1.15 (m, 2H), 1.06-
1.01 (m, 2H).

MS m/z 549 (M+H)".

Example 44

5.6-bis(4-chloropheny)-3-[(5-methyl-2 H-tetrazol-2-vDmethyvl]-N-piperidin-1-ylpyrazine-

2-carboxamide



10

15

20

25

Step B 5, 6-bi s(4-chl orophenyl)-3-r(5-net hyl -

Htetrazol - 2-yl ) nmet hvn- JV- pi peri di n-1yl pyrazi ne-
wa-2e@ribmsani de Pi peri di ne-1-am ne hydrochl ori deCtGE&®D4/000970

g, 5.99 mmol) was dissolved in dichloronmethane (6.0

m ) under Ar and trinethylalmnium (3.0 mM, 2.0 Min

toluene, 6 mvol) was carefully added. The sol ution was

stirred at anbient tenperature for 1.5 h. 1.5 m (0.75

carb?ox%ig}é.re t hI y% -1 H-tetrazol-1-

yDIeEf 1M yeidine-DicaybsyR@ol ed to 00C and quenched with 2M
HC . The mxture was diluted with dichl oronmethane and .
To nesgiutinini efedthlyl Setebis¢4- dtﬁomph@lyl)I-({}hydfmrmt@}dbp}uazmﬂm’s{earboxylate
was S ara ed and H ous phase was extract
(0.2 & { hnufeétﬁh D) wee adged édp%taylo}lfg’éﬁrazole (71 mg,

0.851)_ MAr&y am:t]rsp%glb%g n%ﬂlﬁeh( 311? eé g% (?mﬂ OXV'C%QI 2tS 06“(3 ‘diethyl

he sol ve ved reduce sSSur e

azo@idhibbk fadel A04RY, @6EQRamanowys hfldd aﬂapmseherﬁd iéaeuon solution was
conmpound ( 114 ng, 87% as a white solid. 1H NWR (400

wethylIpyrazine-2-

- stirmga 0CDErBh. d1e. Hveps was Hmoved 3ddédrednefd presuge ful] separation by

prepia?%ti?ry(? Slﬁ’é,(q)d g%\};%z eghgg éai’bisiﬂ))clﬂo%dééhil)%g[(é-%etlgﬁgiﬂ-wgazol-}
yl)nggtléyl@%éazﬁﬁétzbcg{bgp eny(:l% g&r ?%%%Eas a slohfi

'H MM (4GzRiHA, qmdm)e& hyan-(d; mpe/mdqanzH)y‘v RY (S ZIHYE6.41 (s 2H) 4.52
2- car boxam de eridine-1 -am ne hydrochloride (0.8

(9, Y. 8.599 s, )L HDssol ved in dichloronethane (6.0
and trinmethylalumnium (3.0 M, 2.0 Min
Mst”’éf%ﬁggg%rgﬁ[ mol ) was carefully added. The soI ution was
sti d a ine-2-
s 65, 2GR OIRGDBLAS k0t ol e aine
cartﬁ)x(j}atn §04ng 095 ogsleesalitl) - 3-[ (5-nmethyl -1 Hetr azol

! I)methl]p razi ne-2-carboxyl ate, from Ex.
H 1‘% %5)’/ e DD T DB PR Qa4 (& 28, 6.15

was cool ed to 00C and
(s, %ﬁeﬁéﬁzﬂa%ﬂ% At TRt S o oas i | ot od it
MSGsabopauehyhane and neutralized by addition of 2M KOH,

The organi ¢ phase was separated and t he aqueous phase
Stepvas Be x t;@biséticlilordphenylwi [ (5 -methyl-2 H-tetrazol-2-ylmethyl]-N-piperidin-1-

vlpyrazine-2-carboxamide

Piperidineel—amine hydrochloride (0.82 g, 5.99 mmol) was dissolved in dichloromethane
(6.0 ml) under Ar and trimethylaluminium (3.0 ml, 2.0 M in toluene, 6 mmol) was
carefully added. The solution was stirred at ambient temperature for 1.5 h. 1.5 ml (0.75
mmol) of this stock solution was added to ethyl 5,6-bis(4-chlorophenyl)-3-[(5-methyl-2H-
tetrazol-2-yl)methyl]pyrazine-2-carboxylate (117 mg, 0.25 mmol) and the reaction mixture
was stirred at 45°C overnight. It was cooled to 0°C and quenched with 2M HCI . The
mixture was diluted with dichloromethane and neutralized by addition of 2M KOH. The
organic phase was separated and the aqueous phase was extracted further with

dichloromethane. The collected organic phases were washed with H,O before drying with
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di chl oronet hane. The col |l ected organi c phases were

washed with H2O before drying with Na2SO4. The sol vent
woasodriemsyed under reduced pressure and purifi earisazolygoo97o

preparatory HPLC gave the title conmpound (75 ng, 86%

as a pale yellow solid. 1H NK¥R (400 MHz, CDC13) d 8.58

(s, IH, 7.37 (d, 4H), 7.23 (d, 2H), 712(d 2H) ,

629(s 2H), 2.93-2.89 (m 4H), 2.56 (s, 3H),

N aliﬁ é(‘;em YV&SFQEEHOJVegz n%%lrl redlgcnh pré_sture I\é§d pur1f1ce%tlon by preparatory
Hptm gax@hh@ﬁq@la&ﬁyéandiﬂ:ﬂn{geg’%b pheantt sadrd, (pi peridin-I -

| am no) - carbonyl | pyrazme- 2- car boxyl ate Step A

HENMR_r A0 M HphEn(l3)-B8.62(sethyT.fb édydN)p 728 AN2HR, Br4l{ds aH), 6.59

rbon il
(5. B é%@&?aah@w 3B Ak 9L B P IS 46 2. aFone
di am nonal eonitrile (1.84 g, 17.0
M§,4,,/2Ig§231% acetlc acid (1.5 mM) in ethanol (30 m) and
ExwRipté 43 20 M) were heated at 75 OC overnight. The
reactl on m xture was cool ed, and water was added. The
Qplac ethy eirazab hed)nwith H1-& i perddin-1T¥ipyrazine-

9. cr ude gﬂoduct ‘wasdi ssol ved in nmethyl ene chloride and
th activated charcoal then filtered through

Piﬁ%ﬁhinteel a%El% IﬁﬂHc‘ﬂlM@c@ e % Hrﬁc?? wak %@sgﬁhg 3{1% Zeiincgﬂodomethane

|'oride/ hept'ane to g| e co

(6.8880) @rlepadeayd |tﬂ1@1‘6tk@[aﬂlﬁhﬁﬁﬁn 3ld NH/RZ(O4Q@ 1ﬁ/"ﬂéluem3ﬂunol) was
d7.51 (d, 2H), 7.43 (d, 2H),733(d 2H), 7.19 (d
cargfyyly agidq@ The s@lMjion gy@pstgreg gt4anghicnlr opiperapire for 1.5. 10 ml (0.50

mrdd1 P35 SEROSHEG Yob B R YT S5y abhore BT 4 anethyl- 177
teu%E&QP}rF)ﬁH ? ”Wrﬁ é@ %gégo)@ld;%gi%n %Qgﬁiggené pe&gm &171%1“01) and

the(rB:ﬁ%)n i@t vaé etifrai\@diSbY ogerhipiv.dt @ps cdﬁlemWEOa{ndtq@lenched with
reduce foam ng. The reaction m xture was heated at
2M B (Phefmpixturp wa& éévt@d vaﬁmlvld@mmtm@ endinewradizhé by addition of 2M

B SR BB s i
dicRlo8SAdthéhet Thé bMﬁ’ectt&?ox%EzMg hiXe® %9@ W ];F Vrity! ﬁﬁopée%llé Grying with

was purifed by esteri |ca I on by re uxi ng Wt
Najb@ir dhe solebrtovdsdernoetd amdzk re(cﬁlﬁedrpl)ess‘md: hM\pﬁhmatlon by preparatory
Ereparai1 Y HPLC, giving 2.73 g of the nethyl
HPLC gave the title compound (75 mg, 86%) as a pale yellow solid.
'H NMR (400 MHz, CDCI3) 6 8.58 (s, 1H), 7.37 (d, 4H), 7.23 (d, 2H), 7.12 (d, 2H), 6.29
(s, 2H), 2.93-2.89 (m, 4H), 2.56 (s, 3H), 1.83-1.77 (m, 4H), 1.52-1.45 (m, 2H).

MS m/z 523 M+H)".

Example 46
tert-butyl 6-(4-chlorophenyl)-5-(4-methylphenyl

carbonyllpyrazine-2-carboxvlate

Step A 5-(4-chlorophenyl)-6-(4-methylphenyl)pyrazine-2,3-dicarbonitrile

1-(4-chlorophenyl)-2-(4-methylphenyl)ethane-1,2-dione (4 g, 15.5 mmol), diamino-
maleonitrile (1.84 g, 17.0 mmol) and acetic acid (1.5 ml) in ethanol (30 ml) and water (20
ml) were heated at 75 °C overnight. The reaction mixture was cooled, and water was

added. The precipitate was filtered and washed with ethanol. The crude product was
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' chl&ﬁéé@&fﬁ%?@@% (3hmiy ‘Hl%‘f?&r%}t proparpry Rk, giving

ester. The resulting nethyl ester treated with |[ithium
hydroxide (6.60 g, 27.5 mmol) in acetonitrile (30 m)
wana4avatess (20 m ) at anbient tenperature for BCSEZt0a/000970
acetonitrile was renoved under reduced pressure and
t he aqueous sol ution was wasiggd wi-th diethyl ether.
Acidification with hydrochloric acid (2M gave the
subtitle corrpound ( 2.52 g, 56 %9 as a solid which was
i sol at ed filtration. MSs mz 369 (MtH)+. Step C
dispolvgd dm F@t%)ﬁﬁmﬁhl(yﬂ® gl sty Wish ey atédi clear®yad,- then filtered through

ool T8 D5 SRS S bized: Frogn Frptisfiens, S osydelbaptiae 2o givg ghe subtide
cofn?eﬁﬁldn_{éps gcggiyo)(gsﬁ HO\A&,(’Q%t pool ) and acetyl chloride

) Were 'he ux overni ght. The acetyl

HdﬁMH (400 Maks, COO3)ESI7 snder2Hedusqd, PHE IS @, LH),J7. 1/93(d 2H), 2.40
the subtitle conpound (1.73 g, 100% as a sol i \
(s, AR (4oo MHz, CDC13) d 7.54 (d, 2H) 7.46 (d, 2H)
2 2 40 )

B e o eIk e M

KGH ppréazg,ne@1 2 nod) broxater Q286019 was added hydrogen peroxide (35%, 5.0 ml)
2-(4- chlorophenyl) 3-(4- nethyl henyl ) furo[ 3, 4-
folinvss bz # frav drops @f aﬁ@anem@cre%ce oam3ig Jeagien misteng was heated at

rebo o g ARG Bl ST Bk iR 8 PHish AN HCL. The

pre%iﬂﬂé@é"@va%@f’ftefe@”%%d%ﬁl? rwarteerdét'ﬁQﬂleerLﬁﬁl%P f@u@é@gﬁgﬁlm to give the

resi due was di ssolved in toluene. The organic ase
crunhqarsmmr’ﬁieecducmﬂpkodmiv&d purifdd b Etdriffoatien By yéfhgking with hydrogen

The sol vent was renpved under reduced grpjgssu;eh ol
.13 g of the methy

/ (4-chl |.),- 6-(4- )
o O PSRBT 50 ety s oo i
acé:!ofﬂtﬁl% 33@&% ghd &Eﬂei\%ﬂ@ rﬁ]g(&@a nt @Q%@?B)tur@ & #9. The addnitrile was
7.43 (d, 2H), 7.35 (d, 2H), 7.22 (d, 2H), 7.06 (d.
rerp¢fjed ihded rqdscedBpiessute &0l the ,aqBedus shlatioh avat2bashdd-Mjith diettlyl ether.

ACI%E?%WCW% Brrpshlgrie acid kM) ptrei isybtifle compavag  gridngs1 5P %> as a
solmfvﬁg:'h%as%scﬁgt'éﬁ) 8§¥1llljr:ﬁloﬁm d (41 nmg, 23% as a white

MS m/z 369 (M+H)".

Step C 2-(4-chlorophenyl)-3-(4-methylphenyl)furo[3.4-bIpyrazine-5,7-dione

5-(4-chlorophenyl)-6-(4-methylphenyl)pyrazine-2,3-dicarboxylic acid (1.50 g, 4.07 mmol)
and acetyl chloride (5.0 ml) were heated at reflux overnight. The acetyl chloride was.
removed under reduced pressure to give the subtitle compound (1.73 g, 100%) as a solid.
'H NMR (400 MHz, CDCI3) & 7.54 (d, 2H), 7.46 (d, 2H), 7.43 (d, 2H), 7.26 (d, 2H), 2.40
(s, 3H).

Step D 3-(tert-butoxycarbonyl)-5-(4-chlorophenyl)-6-(4-methylphenyl)pyrazine-2-

carboxvlic acid and 3-(tert-butoxycarbonyl)-6-(4-chlorophenyl)-5-(4-methylphenvl)-

pyrazine-2-carboxyvlic acid

2-(4-chlorophenyl)-3-(4-methylphenyl)furo[3,4-blpyrazine-5,7-dione (150 mg, 0.43 mmol)
was mixed with tert-butanol (51 mg, 0.68 mmol) and DMAP (522 mg, 4.28 mmol) in
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1H NVR (400 MHz, CDC13) 5 8.45 (s, OH), 7.47 (d, 2H

7.38 (d, 2H), 7.24 (d, 2H), 7.11 (d, 2H), 2.34 (s,
wGOM04/11188 (s, 9H). M5 niz 425 (M+H)+ Step E r PeiSEN04/000970

6- (4-chl or ophenyl ) - 5- (4- et hyl phenyl )-3- [ (pi peridin- :

1-yl am no) - carbonyl ] pyrazi ngi2-carboxylate To a

solution of 3-( r

-butoxycarbonyl) 5- (4-chl or ophenyl ) - 6- (4- et hyl phenyl)

razi ne- 2-carboxylic acid (50 ng, 0.12 mmvol) and

dich raEethaee (&0 mal)( A ehah i @vma)s TpROwd WidsE seAvCAG pesssure and

thérﬁes%};% s‘%ﬂ V?F]sg)tlveg] ]ﬁ?th%L C%rg%%gg(hsseog&s g?%l}ate&j anc‘fhl washed with
Hz@eﬁgf@fer a W;lﬂlyMg@@ét The @é(lrvérﬁl Wéjd f&@&%ﬁﬂﬁﬁ& HWiuced Rressure and

hexaf | uorophosphate (98 ng, O. nmmol ), dissol ved |
seghratidnobp n@tpaaery \HRLC agast 13- (tyrt&ﬂittﬁ@caﬂSbEylli—ée(étdhhnomyl) 6- (4-
contlnued at 00C for 30 mnutes, then in roog

b HY@ZWe?rﬁarawhcwaﬁ@ @Omm ﬂé%haas,wm ﬁﬂltfld with

Hﬁ%@%‘bﬁry. RN W AEE L IR EE Al T2, 706

d ep 31 eduepdl BOES e and preparatory HPLC gave the
( qﬂ@ [ e cgnpggnd (gégﬁg, 44% as a white solid. 1H NMR

MS#U@4MI2M+HDC13) d 8.34 (s NH), 7.45 (d, 2H), 7.33 :
I—? 7.28 Hz (d, 2 2. 90-
ané H?:(tez _—bpgo*gar@qyl) Or( %@lqropher{y}h -5 Z%neth_ylgl@néfgpyrgme 2-carboxylic
1. 49- 1. mz 425 (MtH) + Ex le 47
aCIJdb(ﬂ?“ﬂg égfﬁ @1%6 B3 - 6 (4(rretH)hy| ohenyl)- 3.1

'H mpml mtoo MI—M'f@!BCm 3R D N YH)PY Baz i NeH), Z-382¢db oKy, AL (dT @H), 7.11
a solution o
(d,2H) 238 (hBtDxy6arhH)! ) - 6- (4- chl or ophenyl ) - 5- (4- net hyl
hen%%g&ir jne- 2-carboxylic acid fromEx. 46, Step D
mmol ) and am nopi peri di ne (15 rrg 0.15

St%%g):rt 'lbﬂtﬁ '60'@ éiﬁg%&jﬁﬁéggg

cafRaysyrhfin®0Cagiskylate
benzotriazol - 1-yl -oxytri rrolidi nophosphoni um

Tohasalutign rod p%éfslpﬂm@cy(:@rbomﬁ -5@4-cBlomeplenyl) dr @swethglphenyl)pyrazine-
di chl arone careful |l y added. The reactio

2t CBgeer Bri2sBhaiithapd BRRRere dd e 018 fumol) in

didHESYBRtetHE 2.0 ml) was triethylamine (262 pl, 1.9 mmol) added. The resulting

solution was cooled to 0°C and benzotriazol-1-yl-oxytri-pyrrolidinophosphonium
hexafluorophosphate (98 mg, 0.19 mmol), dissolved in dichloromethane, was carefully
added. The reaction was continued at 0°C for 30 minutes, then in room temperature
overnight. The mixture was diluted with dichloromethane and the orgénic phase washed
with H,O before drying with MgSO,. The solvent was removed under reduced pressure
and preparatory HPLC gave the title compound (26 mg, 44%) as a white solid.

'"H NMR (400 MHz, CDCI3) § 8.34 (s, NH), 7.45 (d, 2H), 7.33 (d, 2H), 7.28 (d, 2H), 7.18
(d, 2H), 2.90-2.86 (m, 4H), 2.40 (s, 3H), 1.80-1.74 (m, 4H), 1.68 (s, 9H), 1.49-1.42 (m,
2H).

MS m/z 425 (M+H)*

Example 47
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overni ght. The m xture was diluted with

di chl or onet hane and the organi c phase washed wth H20
woeb@rieidsyi ng with MgSO4. The sol vent was r enBTESE2004/000970

under reduced pressure and preparatory HPLC gave the

title conpound (28 ng, 60% &3 a white solid. 1H NWR -

(400 MHz, CDC13) d 8.29 (s, NH), 7.41-7.32 (m 6H)

7.13 (d, 2H), 2.92-2.87 (m 4H), 2.36 (s, 3H
1.80-1.75 (m 4H), 1.68 (s, 9H), 1.51-1.43

h Se4 )4 glphenyl)-3-[(piperidin-1-

fDULYVH O | M=) DS
-(4-£ rophenyl ) -5-(4- et hyl phenyl ) -
9Lp1—p'e1-r-d:rrr—ﬁ—rkyl-%Z&f‘Lj 2 80}5 251 -3-(2 Htetrazol - 2-
Toy4 BElulivh Jof {1840 ExSc 5 BEBAK T -5-(4- ine-
5- f 4- chl or ophenyl )-ng( et%&?ggggﬁﬁ?@ 4(ﬁnrg?tﬁ§;1p€ﬁlg'rllgpymzme
2-daytmyaytic ianie- Remdtb abby Step BB nap @.08- frrhobhirer phePiklidide (15 me,
- (et hgxycar bonyl ) - 5- ((4- net hyl phenyl ) pyr azi ne- 2- car boxy
0.15 mmeb)i iy dichloromethane (2.0 ml) was triethylamine (205 pl, 1.5 mmol) added. The

. rophen - 3-{4- hyl phenyl )furo] 3, 4- . . .
e B P AR AR S tanposponn
hexdflubképtobttd 96 mbh®. 53 sREAH efls TSR inddicAibAsHah ik, WeRt carefully
into solution. After stirring overnight the solvent
adduals Thenmaetibrumderconddugkd: FT@SonB6 Mmmugssy eheh M Xboth &temperature
of the titled compounds (1.42, 90% . MS mlz 397 (MtH)+
ovegpight. plhe; M. vas diptsd dﬁﬂ)eﬁhgfll))rcgne(thwr B¥lythetdigenic phase washed

. kne-2- carboxyl ate and et hyl
il H0 G SR T MBS SR R s Frligy prossure
and pﬁég%i:d?r? HE-C g4y 1iaé o peunki(x8 H{%? 6@%) as a white solid.

5- (4-chl or ophenyl ) - 3- (et hoxycar bonyl ) - 6- (4- et hyl pheny

'HINMR 6400rdHz, CEGIBDR\R.2% (sadiH), Add-7.32 (m, 6H), 7.13 (d, 2H), 2.92-2.87

6-(4-C raph l)-3-(et.hoxycarbonyl)-5-(4-met hyl pheny
(184 2o GeBL SA0bb S ot 685 4B 513 Eolmai) s

' it tetrahydrofuran (15 nL) under Ar. Upon
MSéloo %%@?BH?ZCDC triethylanine (0.70 m, 5.02 mmol)

and then isobutylchloroformate (0.56 m, 4.30 mmol)

were added dropwi se. After the addition the
Example 48t ute(4reidoreghenyledt(4-mefiyipheA D @V-pipetidin hyl-34(2Ha@razol-2-
lf 1 h, there CtiQH m xture was re cooled to -200C

~55§A30 repared sol ution of

Stezig%i SJ-SI%Qﬁlegﬁfﬂv\g@ﬂ?%g@%g%aﬂ)ongg:ég!@ Db 1B P55 Ehd-b &rboxylic

acidiand G+(é-chifrogiienyl)-3-(ethoxycarbonyl)-5-(4-methylphenyl)pyrazine-2-carboxvlic

acid

2-(4-chlorophenyl)-3-(4-methylphenyl)furo[3,4-b]pyrazine-5,7-dione (1.40 g, 4.0 mmol)
was suspended in EtOH (45 ml). The suspended material gradually went into solution.
After stirring overnight the solvent was removed under reduced pressure to give a mixture
of the titled compounds (1.42, 90%).

MS m/z 397 (M+H)*

Step B Ethyl 6-(4-chlorophenyl)-3-(hydroxymethy])-5-(4-methylphenyl)pyrazine-2-

carboxylate and ethyl 5-(4-chlorophenyl)-3-(hydroxymethyl)-6-(4-methylphenyl)pyrazine-
2-carboxylate '

The mixture of 5-(4-chlorophenyl)-3-(ethoxycarbonyl)-6-(4-methylphenyl)pyrazine-2-
carboxylic acid and 6-(4-chlorophenyl)-3-(ethoxycarbonyl)-5-(4-methylphenyl)pyrazine-2-



10

15

20

25

30

stirring at -200C for 1.5 h the reaction was quenched

by the dropwi se addition of HO (aq., 2 M. The
woeemlioa4m xture was allowed to stir for 1 h PAUSEZNY4/000970

that tinme the tenperature increased to -100C) before

it was diluted with dichloroggthane and washed with H

O. The organi c phase was separated and the aqueous

phase was extracted further wi th dichloromethane. The

col | ected organi c phases were washed with brine before

cargpyylisepcid (1A SR mmed) wed disyel vedds tetepduofiram (iy mL) under Ar.

s R AR B 0B g S D e fen -

1R RO NESY -4 oBwise, .
e by pheny ) DV ot he B S By AL 57 T5g thegpfion te

tengpevdtinteew asaddijudte dlth ONVRA (té0Qirivhiz at DALY holthé. ré&tiod miRtdre was re
7.29 (d, 2H), 7.15 (d, 2

. 7.41 (d, _2H), , 5.15 (d,
cogleg to -&9%@ ag%ﬂ-3§ 1l of 4 pyerpraparedigplutipn 3t s@ 'l,lm@m)o,hyér.iohee(o-940 g,

2 S A L5 Rt i o, At

ST ) SR 0 S Al or i .

2 MY Th2 k§actidn Bixthck wadHllowedd s(ifor 2 H) (dufing tha dme 2k temperature

 4.51 (q, 2H), 4.29 (t. qs—g,,z.,s? (s, 3H), 1.46 (t,

inczyased 9 14 begare Qq\;pzpq_éﬂpt with dickigsgmethane and washed with HO. The
-{4-chl orophenyl ) - 5-{ 4- met hyl.nhenyl ) -3- (2 :

oredirl FES, BHE BB OSBRI b g

dicBloiyheBand THB lconhesighnic phists W@ﬁé\%ﬁ%@& B\iliﬂh)bri?n:cl;(ﬂefore drying with

Htetrazol -1yl met hyl ) "pyrazi ne- 2- carboxyl ate To a
MgS§)uThosoluént etdsyémoved under reduced pressure and with preparatory HPLC the
6- (4-chl or ophenyl ) - 3- (hydr oxynet hyl ) - 5- ( 4- net hyl phenyl
twg BYRROYIYE Wepe seRrisitsd o &t the EhWE: (e’ om?ﬁw-ﬁlydroxymethyl)-S-

(-l S iaARe DRl L B a7 Sl@aglia {1 TP
'H VMR @o00NHg ¢PCONG 7.48 el PH), 220dd.canboxyl @t 21y,9. 8 @ 2H), 5.15

0.46 mmol ) was added dropwi se. The reaction m xture
(d, BER, 460 (q.ed)at.30GCOthr 2.37 s, BH).Thé6 §oBMEnt was renoved

MY HB0RGs vere separated to give ethyl

LT R0l -2y TRl B A B MR etylppemeyacine 2
carbolate I3 68ink£26%) agh white solid.

'H NMR (400 MHz, CDCI3) & 7.49 (d, 2H), 7.40 (d, 2H), 7.31 (d, 2H), 7.15 (d, 2H), 5.16
(d, 2H), 4.51 (q, 2H), 4.29 (t, OH), 2.37 (s, 3H), 1.46 (t, 3H).

MS m/z 383 (M+H)*

Step C Ethyl 6-(4-chlorophenyl)-5-(4-methylphenyD)-3-(2H-tetrazol-2-ylmethyl)pyrazine-
2-carboxylate and ethyl 6-(4-chlorophenyD)-5-(4-methylphenyl)-3-(1H-tetrazol-1-

vlmethvl)pyrazine-2-carboxvylate

To a solution of ethyl 6-(4-chlorophenyl)-3-(hydroxymethyl)-5-(4-methylphenyl)pyrazine-
2-carboxylate (161 mg, 0.42 mmol) in tetrahydrofuran (5 ml) were added 1H-tetrazol (44
mg, 0.63 mmol) and triphenylphosphine (132 mg, 0.51 mmol). Upon cooling to 0°C,
diethyl azodicarboxylate (0.8 ml, 0.46 umol) was added dropwise. The reaction mixture

was stirred at 0°C for 1.5 h. The solvent was removed under reduced pressure and with
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1H NVR (400 MHz) d 8.59 (s, IH), 7.47 (d, 2H), 7.30

(d, 2H), 7.16 (d, 2H), 7.02 (d, 2H), 6.51 (s, 2H),
wa26R/10p342H), 2.32 (s, 3H), 1.47 (t, 3H). NS RLCT/SEAH4/000970

(MrH) +. and et hyl

6- (4- chl or ophenyl ) - 5- (4- et hytphenyl )-3-( | -tetrazol -

1-yl met hyl) pyrazi ne-2- carboxylate (40 ng, 22 %9 as a

solid. 1 NWR (400 MHz, CDC13) d 8.91 (s, IH, 7.47 (d,

pr%;??rat%lﬁé ﬁ@&&dtﬂe %\'}&7'2) c%%pgl} g&erfg pagz}_tffcp ?olgwg gk{_}% Gjﬁyciqzq&gphenyl) 5-
oA S D ity s eabeaol 03 e, 1 9, o
whiterselifly | ) pyr azi ne- 2- car boxani de Pi peri dine-1 -anine

RS S a5 b B & Db TS 6T AR 8% B, 7 02 (e, 210,

SRR P ButRg el The Sol ution vas

Msmuw(m}g“nbl ent tenperature for 1.5 h 1.0 m- (0.50
mmol ) of this stock solution was added to et hyl

ang- ethyt hﬁdﬁfqhmnyheﬁyﬁ—%@—mnmylphhgﬂ)em(Iébl tatl’fiﬁﬂ 1(y7lljlethyl)nyaZiﬂe-2-
Htet | et h razi ne-2-car boxyl ate ny,

cagyoxyla Tr‘ﬁ?ég r?é%ﬁ@g %/I on mxture was stirred at 45C

B R o T e

(d, an)hsqncemnammqqctmeng i3z di 48 (h3|sidi tion of KOH
2 The organi ¢ phase was separated and the

M Ijﬂcféﬂﬁﬁs(}ﬁﬁﬂée was extracted further with

The col | ect ed rganlc phases were
e S7IIC ALYAPOETY] |5, DRy _1— P -EC I

y UDG&S gluced pressure and purificati onby
pre%lg%ﬁcl (;?gzﬁvl_bxga{ar%e the title conpound (60 ng, 72%

leldmmhagms hydrgbchlaﬂ;udggnf% gpg O%iin;al%?@% fﬁ}ssglq)%d G4 cﬁc&ﬂoromethane
(6@dm1)2m}der7 oenédrl’rr@ﬂ;ylal@nagur(x 3’02H)1, 50 0-in, mue@m : mmol) was

carﬁﬂglly aﬁé""?r@“ﬁ%é%ﬁiﬁ" solutlon wés stlrred at 1b15egt t]émpera ure for 1.5 h 1.0

ml (0.50 mmol) of this stock solution was added to ethyl 6-(4-chlorophenyl)-5-(4-

methylphenyl)-3-(2H-tetrazol-2-ylmethyl)pyrazine-2-carboxylate (74 mg, 0.17 mmol) and
the reaction mixture was stirred at 45°C overnight. It was cooled to 0°C and quenched with
HCI (aq, 2 M, 2.5 mL). The mixture was diluted with dichloromethane and neuﬁalized
with addition of KOH (aq, 2 M). The organic phase was separated and the aqueous phase
was extracted further with dichloromethane. The collected organic phases were washed
with H,O before drying with Na;SO,. The solvent was removed under reduced pressure
and purification by preparatory HPLC gave the title compound (60 mg, 72%) as a white
solid. '

'H NMR (400 MHz, CDCI3) & 8.61 (s, NH), 8.58 (s, 1H), 7.39 (d, 2H), 7.32 (d, 2H), 7.05
(d, 2H), 7.00 (d, 2H), 6.68 (s, 2H), 2.94-2.87 (m, 4H), 2.29 (s, 3H), 1.82-1.75 (m, 4H),
1.50-1.43 (m, 2H).

MS m/z 489 (M+H)".

Example 49
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LA A,

Exanpl e 495-f 4-chl or ophenyl ) - 6- (4- et hyl phenyl ) -

-piperidin- 1-yl-3 -(2Htetrazol - 2-yl net hyl V
WORoEZIlms4 2- car boxam de Step A Ethyl 5-( PCT/SE2004/000970

4- chl or ophenyl V6- ( 4- met hyl phenyl )-3-(2

-tetrazol-2-y|nethyl)pyrazidgi 2-carboxyl ate and et hyl

5- (4-chl orophenyl) - 6- (4- met hyl phenyl ) - 3- (| ,

H-tetrazol -1yl met hyl) pyra2|ne 2- carboxylate To a

pyr am_a@aﬂ@xaﬁ;@ar boxyl ate (156 ng, O. 41 mml) in
tetrahydrofuran 5 rr1) vvere added IH-tetrazoI (43 ny,
Step As [Ethywini-(4-ghle Ay iHmhatly H 1iggraz0]-29 meth

to OC

LR gor 1.5 h. The sol vent was remved
une reduce Sure and with preparatory HPLC t he
To & wolutiomnd ethes SWEIcﬁlcﬁqﬂﬁﬁﬁbﬂcthy@roﬁyﬂﬁhyD 6-(4-methylphenyl)pyrazine-
5- (4- chl or ophenyl)

-6-
2- czﬁé@ﬂg}iﬂp Kéﬁ@nygs 8 4(12m4nx059t indotothydraftuant(hyhl) pwraaddaei H-¢etrazol (43

mg l at ol 1%; tr?@’leniy 52@1%2?1(%3 mgH;) 4'&711‘21%)%2 dUp%q_Dcoolmg to 0°C,

dletﬁﬂ)zgzo(iﬁyar }ate7f_%§7p§[q}4%52 ol)6w}_§s4 g d’%é;% 'lese. 5[ﬁxe(rgalctlon solution

wasbst{rdedcdtl Q?Cotbh drfy h) The @éllvéiﬁt\ha/d ﬁlﬁ&ﬂfyﬂ )unacr( teduced pressure and with

H tetrazol -1 -yl nmet hyl ) pyrazi ne-2- carboxylate (63 ng
prepggatogy Hf%thedwquné&d@rmmsq ethyd So@- c(kéoroph@lyl) -6-(4-

metg}q%%erérq)sa%%—% ‘te %2 yq%xgt%}_bpyrg'z_ﬁzlg 2 ){)_&zﬁte éq% mé dJ"go%) a solid.

'H NMR 8o
MR ¢ Chl%p%%?ff}%’%(tﬁk%}g}ﬁbﬁ@@ 2H3 7.23 (d, 2H), 7.22 (d, 2H), 7.17
(d, 218), 6e5di (dj 2H), 4y15-(8; 712), B:30es,r3db)ol 491, 3H).
yI met hyl ) azme- 2- car boxam de Pi peridine-1 -am ne
élf‘%%m%{je (O 81 g, 6.0 nmmol) was dissolved in

o R O vt

carbwﬂa@‘@(rﬁgfrﬂé 13 %ng@gjﬂl@url ng 5 mn. The solution was
stirred at anbient tenperature for 1.5 h. 1.45 ni

'H NNR $100ditz, GPCLi &8.92 65 KEDoT 42i(dr2kiRa g . Hd@e 8H,67. 21 ;12H), 7.18

@, 5} Bl AR ISR 3 v L B0 e o Sve (105 .
MS%/Z&3W+){).

Step B 5-(4-chlorophenyl)-6-(4-methylphenyl)-N-piperidin-1-yl-3-(2H-tetrazol-2-

yimethyvDpyrazine-2-carboxamide

Piperidine-1-amine hydrochloride (0.81 g, 6.0 mmol) was dissolved in dichloromethane
(6.0 ml) under Ar and trimethylaluminium (3.0 ml, 2.0 M in toluene, 6 mmol) was
carefully added during 5 min. The solution was stirred at ambient temperature for 1.5 h.
1.45 ml (0.73 mmol) of this stock solution was added to ethyl .5-(4-chlor0pheny1)~6-(4-
methylphenyl)-3-(2H-tetrazol-2-ylmethyl)pyrazine-2-carboxylate (105 mg, 0.24 mmol)
and the reaction mixture was stirred at 45°C overnight. It was cooled to 0°C and quenched
with HC1 (aq, 2 M, 2.5 mL). The mixture was diluted with dichloromethane and
neutralized with addition of KOH (ag, 2 M). The organic phase was separated and the
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and the reaction mxture was stirred at 45C overni ght.

It was cooled to 00C and quenched with HOJ (aq, 2 M
wa.2604ni1)o34 The m xture was diluted with di chl or sOESE2004/000970

and neutralized with addition of KOH (aq, 2 M. The

organi ¢ phase was separ at ed 8nd t heaqueous phase was

extracted further with dichloromethane. The coll ected

organi ¢ phases were washed with H2O before drying with

Na SO4. The solvent was renpved under r&guce

g ressure
aquamds mimsq‘, fwiag aira¢icd furpics ﬁmbaqh@hg@rqxpfp_t@r&a SR ec?c?tf PEganiC phases

Wer(a 4@ ft@;éég)bego%% dégi%ga R%ﬁa}‘:? gﬂ'«z %Qi\jeﬂ{) \x;ag' x%‘%%ved under

& PBEC 2 thti88c8mPBund (74 mg,
redv%c%'d I%Egsure ar%igp\{nﬁb%tléﬂby?‘%par ox_f?gH Fe %H) A 151c1mg2
63%ms£ﬂrﬁleyélﬁ)vmscmd 489 (M+I—|)+ Exanpl e 50 7 rf-butyl

6- bi.s(4- chl oropheny

'H NMR(MN&@&D@B) @ﬁé&{w I)IHaﬂ%& Sal By 4 2HD, 7.19-7.09 (m, 6H),

o Rl BIEEF A 5 PSR e PP

-'g%t oxycar%ohyl ) -5, 6-bi s(4-chl orophenyl ) pyrazi ne- 2-car
boxylic acid (100 ng, 0.225 mmol) and :
2- (et hyl am no) et hanol (34 ng, 0.449 nmol) in DCM (4
Exampledi” TEA (0.5 nl), at OOC. Stirring was conti nued

Teri%—%& E,é stséélg}oggégﬁ% 92232%%@ @E@h?!)(rﬁ&th&ﬁ&ﬁinolcarbonyl -
e reactron mxture was

p}zﬁgﬁﬁﬁqdca%@ﬁilmter and dried over MgSO4. The product
was puri y fl ash chrorrat ography (&hQ2,

ol yenerethyl acetafe 64 -rg give dh§ subtitle
ound as a slightly yel A_PQ 76 ng, - 67% . 1H
oH CBel 3) d 7.48-7.1 N8H), 4.02-3.96
5 (M 2H), 3.7 ~4& ard 3.58-3.52 (m
.32 and 3.12-3, (m ), 3.21 and 3.05

o (87 3H (. 62 and 1.60 5, Z{C NWR (100 Mz,
CDQ 3) d 168.21, 167.29, 163. 57 163.37, 151. 95,

0 3 02 £ 3-
Py%gg? EI%S 1%1%60 §§6 nﬁ@) (gsso%é% %%Dc%gél %'g) v%egks 40d to a mixture o
(te;ﬁéutéféyc 51395 6-bR1U-2B propRen R Ppyradz2®-2-0arberylB0 acig0( 108, mg, 0.225

mlﬁal)mmdfzigmgm@gé@%ém%? 34 |I.[}g?,2 oo TDCRA (4 i ihd TEA (0.5
ml) at 0 (Ji Stirring was continued at 0°C for 15 minutes and thereafter at room
temperature for 22 hours. The reaction mixture was washed with water and dried over
MgSO,. The product was purified by flash chromatography (SiO,, toluene:ethyl acetate
6:4) to give the subtitle compound as a slightly yellow powder (76 mg, 67%).

'H NMR (400 MHz, CDCl3) 8 7.48-7.28 (m, 8H), 4.02-3.96 and 3.80-3.75 (m, 2H), 3.75-
370 and 3.58-3.52 (m, 2H), 3.40-3.32 and 3.12-3.04 (m, 1H), 3.21 and 3.05 (s, 3H), 1.62
and 1.60 (s, 9H).

13¢ NMR (100 MHz, CDCl3) § 168.21, 167.29, 163.57, 163.37, 151.95, 150.79, 150.42,
148.35, 148.11, 141.92, 140.07, 136.54, 136.39, 136.16, 135.65, 135.49, 135.40, 135.15,
131.39, 131.25, 129.25, 129.10, 84.50, 60.48, 59.52, 52.92, 51.23, 38.17, 32.97, 28.20,

28.14.
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Exanpl e 51

5, 6- Bi s- (4-chl or o- phenyl ) - 3- propoxy- pyr azi ne- 2- car boxy
woOi2e04aaiod4 pi peridin-1-ylam de Step A PCT/SE2004/000970

5, 6- Bi s- (4-chl oro- phenyl ) - 3- hvdr oxy- pyr azi ne- 2- car boxy

lic acid nethyl ester A sol uBvon of

5, 6- bi s- (4-chl or o- phenyl ) - 3- hydr oxy- pyr azi ne- 2- car boxy

lic acid (730 ny, 2. 02 nmol ) and boron trifluoride

fﬂﬁggy erate %ﬁ I n _net hanol %?O
OF br-255 94§12+T€I&)0I5@%+15@ Kayg (Bn#ér at ure,
Exagyde5 lsaturat ed sodi um hydrogen carbonate (200 nl) and-

5,$§}s-gg et e <9 hined Orgaprmde

arboxylic acid pyperidin

Stép At @@@sam&hnﬁm Y3 -8 dﬂ'oQ fe@mé X é&b 1939 metfh 1 ester
the tit] e conpound
A spléfiop of %@hlsn@ychlqgo?hemdp 3§§ydrcgtyemyrg1ne -2- carboxyhc a01d (730 mg,

2. 0'_2 b C}%élgl Frﬁll &lﬁoﬁ@@&ﬁw etli?' gp(? xyi—%f) Byrflér’{ﬁelm%? (§0 mﬁrwaerXﬂuxed

[ic a ester

 forS Kouns, So6ked ¢y tmmtqn’q&r@tﬁr): a’ﬂdba gataryedyodamh RPdrdgEraERonate (200

mlﬁz %?%%%g@geo@%&ﬁa&z g)@i) r’rl;‘:ke c%rrﬁ)g@ﬁ%:g%ﬂj@%ggll@ggerwashed with
brite %eﬂ‘m bISCR! Cfllﬁ:réc?ﬂdccfo}ﬁéﬂa?edqg a%}cf‘?ﬂ g‘(?ggﬁj}# ggtr}%]l: Bile

was heated at hour s
compmmlr ature and evaporat ed to dryness: FI ash

'uSYRTCRGER 1 Qe o5 oo 5ol o R (o )

Stéi)) B 5% Els3(4(c§ﬁl:rofﬁhen¢l)-§ -drépdxyipyraAnd-2(Bfbox$lic adid iR Tester
A g)hglog;, ojj( &b@%&h@rpﬂgp@y]) BQLyQWQ)waW azarbox Plicanidmethyl ester
) e FAC R Bt colihofle ouma L migolh - remoprcpn 35 1.

1. d4irmnal)iadd e chysesd @ﬂpdtéﬂﬁnfr@dlcﬁ if ® VM@ ak hefted®i 68QTbr 5 hours,
m ) was added a sol ution of potassi um hydroxi de

coql%&) rﬁ@m tsmperaie pngd pvapataisd toxirygess. fieshchrqmategraplyr (silica,

ey R IR a S0 LT T SRR W 1

"H ORERI (CLBN D03 5. 3cQ8Helﬂl) (DBR2IIN), 4.1 (3H, 8),dD @B q), 1.1 3H, t).

SRS 0 AL AT 25318, (88 10 ed Ak
To 2,s6MBbf of 4 60151%!%11 th%P&BMé&yi)% gfdialaseg%y%fxézz BEbox AR R Yethyl

lic acid piperidin-1-
ester (315 mg, 0.76 mmol) in methanol (5 ml) was added a solution of potassium

hydroxide (251 mg, 3.8 mmol) in water (5 ml) and refluxed for 1 hour. The mixture was
cooled to room temperature, acidified with 1M hydrochloric acid, extracted with CH,Cl,
(3x20 ml), dried (Na;SOy), filtered and concentrated to afford 263 mg (86%) of the title
compound.

Step D 5.6-Bis-(4-chloro-phenyl)-3-propoxy-pyrazine-2-carboxylic acid piperidin-1-
ylamide

To a solution of 5,6-bis-(4-chloro-phenyl)-3-propoxy-pyrazine-2-carboxylic acid (263 mg,
0.65 mmol) in 10 ml CH,Cl, was added 2 drops of DMF followed by oxalyl chloride (111

pl, 1.31 mmol). The mixture was refluxed for 2 hours, cooled to room temperature and

evaporated to dryness. The residue was dissolved in 10 ml CH,Cl; and cooled to 0°C.

Triethylamine (182 pl, 1.31 mmol) was added followed by 1-aminopiperidine (78 ul, 0.72
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Dilutgein ofxiden@ 2t7r mgeOWll smme and iimethylsi glazide (01

To a solution of

5, 6- bi s- (4-chl or o- phenyl ) - 3- propoxy- pyr azi ne- 2- car boxy
woOi2e04aaiod4 (263 ng, 0.65 mml) in 10 M CH2A 2 was/Saziued00970

2 drops of DWF followed by oxalyl chloride (111 m,

1.31 nmol ). The mixture was &efluxed for 2 hours,

cooled to roomtenperature and evaporated to dryness.

The residue was dissolved in 10 M CH2d 2 and cool ed
mntod) QOChe Trikteteyhsastirred af (B2 tempetat@e fombp howrss Weatkid @S ml) was

addefl i iRt artenipe e oni B BEoD s Cats BT iherdligna
coﬂ&@ﬁtfa?ed \P&Msﬁ rchﬁo@@at@ér)agl’ﬁﬁ(%ﬂfég dedand: B AE 31 Y aFoRkH LAG hﬁéok%%) of

dried (Na2SO4), filtered and
thectmln@emppamées a palagellonpdidat ogr aphy (silica,

' AR TRIEES £ B ] S0 oo 4B i by S 429 8ot m, 20
17&613 l(an,tshmo@@Ii @),11(5}171:)3 (8H m, 4.5 (2H t),
44 m, 2.0- 1.7 (6H m, 1.6-1.4 (2H, m,

MSlmiz -‘(0§|-( Jrl)Ta) MS m z 508 (I\/H-Na) HPLC: 99.6% Exanple 52

EL ?'6%4 chl orophenyl )-A/ -piperidml-yl-3-(2

Tazol - 5-yl net hyl ) pyrazi ne- 2- car boxamn de
Hﬂiln oxide (12.7 ng, 0.051 mol) and
yIS|IyI a2|de (0.134 m, 1.016 mml) wer e added

Cargo,;la@%dgmol) d| ssol ved in toI uene (O 34 ). The
“reaction mxture was refluxed for 28 h, addi nIg anot her

Fml, 1.016 mmol)

] e SIS B o
cax?%[%@ﬁg !H]?'el : e%% NG d(ﬁgs%g/eﬂrlg %lu&?ed(}‘g)cﬁﬁmﬂbr §98 YR tion mixture

due was ‘di ssolved i n et acet ate and

waSX¥éMaet efdr 98VE radllinyl asheni6t &y 6Athe tlixhﬂrdﬁ@rlﬁlledmie (0.134 ml, 1.016
conbi ned aqueous phasees was acidified (10 % HC ) and
mreod) pfert 2@ ht The eolwpnthwas teyoved @ﬂ@ﬁféed‘ﬂs?é psefisykerand, g residue was

T RS0 St B8 e AP RIEE e e s
O ST e TR RS oD s comis
aqbdu¥/phaseed wakidcilified (10 6 HeEM) and extracted twice with ethyl acetate. The
solvent was removed under reduced pressure from the combined organic phase. The
product was purified by preparative HPLC (kfomasil C8 column, ammonium acetate (aq,
0.1 M):acetonitrile) to yield the title compound (20.0 mg, 23 %) as a white solid after
freeze drying.

'H NMR (400 MHz, DMSO-d6) & 9.66 (1H, s), 7.43 (8H, m), 4.85 (2H, s), 2.77 (4H, 1),
1.55 (4H, m), 1.34 (2H, m).

HRMS Calcd for [C24H22C12N30+H]+: 509.137. Found: 509.138.

Example 53
5.6-bis(4-chlorophenyl)-N-piperidin-1-yl-3-(1H-tetrazol-5-yl)pyrazine-2-carboxamide

Step A 5.6-bis(4-chlorophenyD)-3-(1H-tetrazol-5-yl

razine-2-carbonitrile
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freeze drying. 1H NWMR (400 MHz, DVBO-d6) d 9.66 (IH,

s), 7.43 (84 m, 4.85 (2H, s), 2.77 (4H, t), 1.55
wO04bi4/1m0341. 34 (2H, m. HRVS Cal cd for [ C24H22ECENE2004/000970

80OH H] +: 509.137. Found: 509. 138. Exanple 53

5, 6- bi s(4-chl orophenyl)- N-piggeridin-I|-yl-3-(l

-tetrazol -5-yl) pyrazi ne- 2-car boxam de Step A

5, 6- bi s(4- chI orophenyl) 3- (I

H-tetrazol -5-yl)pyrazi ne-2-carbonitrileb, 6-bis(4-chlor
5. piset 9hl)>mphalﬂl)wr IS %iﬁtﬁh‘?&ﬁb@nllrﬂfb (2@4(@@43 J, m@ohgdodium azide

(4?{}?%'3?]? %? i ulﬁn i}jl@tgﬁtp ngrtﬂirg &ﬁﬁzgdgg%f%mﬁ].,g g MiRely were heated in

el rkdlidhh R (Y kY 4119 ngéggl Eoe (lem%?es ?ﬁ i]ng&og/ﬁ% f&Ring

orl mnutes in a mcro at'i ng

apparaiubi Ruatficatioh py preppasiat BPe.dElve tﬂ@ﬂ@e &d%ddnﬂ' 62 mg, 71%.
compound, 162 ny, 71% 1HNMR (400 MHz, g
(d, 2H), 7.58 (d, 2H), 7.44 (d, 2H), 742 (d, 2H)

1H§Héﬂ%@ll()§%flf{% %ifcgﬁ)eﬁ'? 6)9]@ %\% ] 5838 %m], 9404 3%) §t4ezp(d82H)

MM?tcﬁﬁa%r []b;ml H@t@ﬁ@ﬁa@&ﬁfuﬁewh' c acid \

bi s(4- chl or ophenyl

H-tetrazol 5-yl) pyrazine-2-carbonitrile (155 ng, 0.393

nmyl pot assi um h dr oxi de (300 rrg 5 4 mml) and 30%
St‘FB/Br ghlg anyly 3+ 1 Hitetre FONE a4 baxylip

e for nut e a

s A8 T R A L T
poisdiimChyahd 3300 Rh D B Lmafel aﬁ’d‘g’o% HyHREER ?eﬁ@ﬁdda 0.5 d‘n_l) were

net hyl ene chloride. Drying (magnesium-sulfate)
heﬂecﬂmv%aml@f watee as d0/dagreds forv Htmmugs\ie atrhierdviatve deating apparatus.

rga qQund, 124 1H NVR (400 MHz, CD3OD) d 7.56
cipy ml tuseswesdacxcgayd wythé);SIYId'lydgqq}ﬂorrp agigl qud exprpgteqyith

megé ?hgéjrécfeobr% g& EIHF%} 8p nlh%e%lxme 4&\/% 11,]8115 s&ve%t 1) vacuo gave

themtleeédnqumhdSIMﬁlgyTs%I ne-2- carboxani de
5, 6- bi s(4-chl orophenyl ) - 3- (I
Htetrazol - 5-yl ) pyrazi ne-2-carboxylic acid (78 ng,

‘g A ME 2R b5t (5T 56 (G ey Getb. Asadd 260
M3 Ry A A R0k N2 4301 81 Ot at room

t enperature.
Step C 5,6-bis(4-chlorophenyl)-N-piperidin-1-yl-3-(1H-tetrazol-5-ypyrazine-2-

carboxamide

5,6-bis(4-chlorophenyl)-3-(1H-tetrazol-5-yl)pyrazine-2-carboxylic acid (78 mg, 0.19
mmol), piperidin-1-amine hydrochloride (45 mg, 0.33 mmol), and PyBOP (123 mg, 0.24
mmol) were mixed in pyridine (1.5 ml) and stirred overnight at room temperature.
Purification by preparative HPLC gave the target compound, 17 mg (18%).

'H NMR (400 MHz, mix of CDCl3 and CD;0D ) § 7.48-7.33 (m, 4H), 7.30-7.20 (m, 4H),
2.73-2.62 (m, 4H), 1.62-1.53 (m, 4H), 1.38-1.29 (m, 2H) .

HRMS m/z caled for [C23H20CI2N8OTH" 495.1215, found 495.1219

Example 54
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Purification by preparative HPLC gave the target

conpound, 17 ng (18% . 1H NMR (400 MHz, m x of CDC 3
wanw4GDBleb ) d 7.48-7.33 (m 4H), 7.30-7.20 (nPC%KE2004/000970

2.73-2.62 (m 4H), 1.62-1.53 (m 4H), 1.38-1.29 (m

2H) HRMS nifz cal cd for [ C23H20C12N8C] H+ 495. 1215,

found 495. 1219 Exanpl e 545, 6-bi s(4-chl orophenyl )-3-r(

"5-nof holin-4-yl-2Htetrazol -2-yl )nethvn-

{jj per | di n- IyI pyr azi ne- 2 car boxam de and Exanple 55
§LA5E R OTODAA] : "B vietipzghdivlmethyl|-Mpiperidin-1-
yII- -riperidin- IyIpyra2|ne-
rﬁz% é%%bo 2 5, 6- bi s(4-chl orophenyl) - 3-(
EM@SSI net hyl -| V- pi peri din-1-yl pyrazi ne- 2-
car boxa m de Pi per| di ne-1 -am ne hydrochl oride (0.82
bis 8-[th-swgiholn-4i-vi- Ifmdsﬁazbbmfl)h&ﬂnlevﬂﬁ’ ipdAdin-1-
under ndtrlrrethylalumnlum(som 2.0 Min
1 7 ‘Ca a ) was carefully added. The sol ution
StiPR 56 b S 2

ca@bi;ﬁmﬂed 8.1 m (4 05 mml) of thls stoc sol utlon
" was added to et hyl
Pigriging b@mimwkwﬂmiw:l (5)83-g( hydnool)rmedshdissppaed dz ditkloZomethane
mol ) and the reaction

t 546 :
(6 50 B rcer i e AP (0 Bl G I fqloagess Smel was

RO iy o 8 et

ca 0SWIrsaluit@Achh tabhi@dfhsdn® W a9 bots@Edd( 89 mi24 M5 -mdiBB of this stock
organi c phase was separated and the aqueous phase was

solation wes addeditp ethoit 5;ﬁ-mﬁﬂdqhbhbphemybt%élydrox"yhmtmmymzimdz
carRESas (S Hnaies L 3o ol 35 e febian e Wetbiues et oyanight T
R \Y; titled
wagggn%g% f,]d d(f)"(f%{d cﬁrfé %g%ﬁpﬂbf‘ %hi tl\)é_| é‘&lng;a '?Ii%ﬁim (%'ﬁdhluted with
dchom@Bﬁléhmﬂm&t@ﬁzcﬁSwnﬁ kditioh éﬁK@%B(ai 1 M) Bhd orfﬁnﬂs%hase was

(d, 2H), 4.88 (t, OH), 2.92-2.89 (m
sepergtedip)d the agyeops phaseriyasziractadsturther Wil dédbﬂ(bﬂ))methane The collected

organic phases were washed with H,O before drying with Na,SO,. The solvent was
removed under reduced pressure and purification by preparatory HPLC gave the titled
compound (436 mg, 70%) as a white solid.

'H NMR (400 MHz, CDCL3) § 8.66 (s, 1H), 7.45-7.31 (m, 8H), 5.18 (d, 2H), 4.88 (t, OH),
2.92-2.89 (m, 4H), 1.82-1.76 (m, 4H), 1.51-1.46 (m, 2H).

MS m/z 457 (M+H)".

Step B_5,6-bis(4-chlorophenyl)-3-[(5-morpholin-4-yl-1H-tetrazol-1-yD)methyl}-N-

piperidin-1-vylpyrazine-2-carboxamide

To a suspension of 5,6-bis(4-chlorophenyl)-3-(hydroxymethy!)-N-piperidin-1-ylpyrazine-
2-carboxamide (99 mg, 0.22 mmol) in tetrahydrofuran (2 ml) were added 5-(4-
morpholino)tetrazole (50 mg, 0.32 mmol) and triphenylphosphine (68 mg, 0.26 mmol).
Upon cooling to 0°C, diethyl azodicarboxylate (40ul, 0.22 mmol) was added dropwise. The
reaction mixture was stirred at 0°C for 1h. The solvent was removed under reduced

pressure and separation by preparative HPLC gave Ex 54, 5,6-bis(4-chlorophenyl)-3-[(5-
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Step B 5, 6-bi s(4-chl orophenyl)-3-rr5-norpholin-4-yl-
Htetrazol -1 -yl)nmethyll-A/- piperidin-

wa-29d4pyrszi ne- 2- car boxanm de To a suspensi on of PCT/SE2004/000970
. 5, 6-bi s(4-chl orophenyl) - 3- ( dr oxynet hyl ) -
- pi peridin-|-ylpyrazi ne- érboxan1de (99 ng, 0.22
mol ) in tetrahydrofuran (2 m) were added 5-(4-
nor phol i no)tetrazole (50 ng, 0.32 mml) and

mo{%x&ﬁﬁ' 3“91' #;?estgatz}gg? ggﬁ%t@ e&% fg?m ! Ql%yr %9@ 2= %?\ioxggn&e (75mg,

58 RYigRTE € r5<5E%&ﬁs@ﬁhﬁnbﬁ@ﬁ&l)@ﬂ[(le%drphﬁm/l@%/l&H fefrﬁiblfityl)methyl]—
Q0C for | The sol vent was renoved under reduced
N-popesslinid eylpynaziseBerathoxenide(4mge p%D as balslsHPLC gave Ex

Ex . i NMR CHRNEH GRS 3571 6. i ARSLA AT 8.5 .
o] 3L MIBHTA] 3 0L R oA 246 ) B 3601 PSYRTIAR .51
1.45 pisgAR.hl or opheny”- S-t CS- nor phol i -yl -1

Htetrazol -I -y et hyl ] -
MSi /2 59p éM-+dbr | -yrpyra2| ne- 2- car boxanii de (4ngy, 3% as

mx 33 R g0 Ve 0 438 &' Thy, TSl Taidiprht a6 @
21t B Gy (i, 3108:3, 55 B g0 0BT 8d b 45D, 1.83-1.77

4HI,|‘1/H52)4+4561§,215}5 1H NMR (400 MHz, CDCl 3) d 8.58 (s,
IH), 7.38 (d, 4H), 7.23 (d, 2H), 7.16 (d, 2H), 6.22
MS(/z 9 M+3D)70-3. 67 (m 4H), 3.28-3.25 (m 4H),
2.93-2.89 (m 4H), 1.83-1.77 (m 4H), 1.52-4.45 (m
2H) . I\/B mz 594 (MtH) +. Exanpl e 56
Exzf_?m ¢("4-chl orophenyl)- -piperidin-
3 r(5-pyrrolidin- 1-yl-2Htetrazol - 2-
5.6:i(Hehiordphey ydN-pipeddinal-Plo3-(f-phardiiarmbl yd- 25 tetrazol-2-
5 6- b| s(4-chl orophenyl Vi V- pi peri di n-
1 IEFIBE a 1-yl- I Htetrazol- 1-
vHpyr azi ne- 2- car boxam de To a suspensi on of
EX%’“&WM chl or ophenyl ) - 3- (hydr oxymet hyl ) -
5 @b@g(mmo%maehvwlmwpeﬁmer-vﬁ?,wmfmm Wi i4Bteftiaghl- Q. 32
mmol ) 1n tetrahydrofuran (3.5 M) were added
yDisethilipyranihe-Giqadioxamide

To a suspension of 5,6-bis(4-chlorophenyl)-3-(hydroxymethyl)-N-piperidin-1-ylpyrazine-
2-carboxamide (148 mg, 0.32 mmol) in tetrahydrofuran (3.5 ml) were added 5-(1-

pyrrolidino)tetrazole (68 mg, 0.49 mmol) and triphenylphosphine (102 mg, 0.39 mmol).
Upon cooling to 0°C, diethyl azodicarboxylate (60ul, 0.34 mmol) was added dropwise. The
reaction mixture was stirred at 0°C for 45min. The solvent was removed under reduced
pressure and the residue was separated by preparative HPLC to give, EX. 56, 5,6-bis(4-
chlorophenyl)-N-piperidin-1-yl-3-[(5-pyrrolidin-1-yl-2 H-tetrazol-2-yl)methyl]pyrazine-2-
carboxamide (122 mg, 65%) and Ex. 57, 5,6-bis(4-chlorophenyl)-N-piperidin-1-yl-3-[(5-
pyrrolidin-1-yl-1H-tetrazol-1-yl)methyl]pyrazine-2-carboxamide (26 mg, 14%) as solids.
Ex. 56 'H NMR (400 MHz, CDCls) § 8.57 (s, 1H), 7.37 (d, 4H), 7.20 (s, 4H), 6.44 (s, 2H),
3.52-3.48 (m, 4H), 2.93-2.88 (m, 4H), 2.01-1.98 (m, 4H), 1.81-1.75 (m, 4H), 1.50-1.44 (m,
2H).
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tetrazole (68 ng, 0.49 mol) and triphenyl phosphi ne

(102 ng, 0.39 mmol). Upon cooling to 00C, diethyl
wazodiiceshboxyl ate (60m, 0.34 Mol ) was added HCDSELE®EN00970

The reaction m xture was stirred at 00C for 45m n. The

sol vent was renoved under rePliced pressure and the

resi due was separated by preparative HPLC to give, EX

56, 5,6-bis(4- chlorophenyl)-iV-piperidin-

yrrolidin-
M§m¥% Séﬂ%fazol 2-yl)met hyl ] pyrazi ne-2- carboxam de

E (5’22ﬂm<1MR Mgl
X5 6- bi s(46(§%) oro r@rgl 3‘55?3\5/6'[()?65) e (d 4IH)’37 ﬁéd 4H), 6.32 (s, 2H),

3. 5|6y8r52)(m,d4fﬂi} 29342 88 (m, 4H), 1.89-1.77 (m, 8H) 153 1.45 (m, 2H).
tetrazol -1.-yl)methyl ] pyrazi ne-2-carboxam de (26 ny,
M W%H%i%ﬁifds. Ex. 56:1H NVR (400 M4z, CDC3) d 8.57
(s, IH, 7.37 (d, 4H), 7.20 (s, 4H), 6.44 (s, 2H
3.52-3.48 (n1 4H), 2.93-2.88 (m 4H), 2.01-1.98 (m
Ex4#dble 48 81-1.75 (m 4H), 1.50-1.44 (m 2H).MS nmfz 578
(MtH) +. Ex. 57: 1 NMR (400 MHz, CDCI3) d 8.56 (s, IH),
ww% 203-(akthvitHiq)- Zi‘l—ﬁéira@l—Z—&l—]ﬁneth/lBN Bp&Zdin-1-
+9 % 93 2.88 (m 4H), 1.89-1.77 (m 8H),
= . M5 mz 578 (M+H) +. Exanple 58
5. 6- bIS( 4- chlorophenV|y 3- ( ‘
r5- (menyl t hi o)-2Htetrazol - 2-yl 1et hyl
Ex) Y& %9 peridin-1- yl pyrazi ne-2-carboxam de Exanpl e 59
- bi s(4- chlorophenyl) 3- f r5-(methylthio)-
4echlg Pl i0)-VH g tperol-diyikdethyl } -N-piperidin-1-

Ip}/r |n 2- car boxam de To a suspensi on of
iﬁé%‘%@f—@ﬁﬂé\a%phenyl ) - 3- (hydr oxynet hyl ) - i V- pi peri din
To a sus hﬁé E r%goﬁs(% c%@irﬁﬁ?ﬂ%%ﬁ(h&é%&gﬂgthyﬁ rrlg M{rﬁ%lﬁx)-&-l)y[fqyrazine-

2- cbkbbﬁﬁrhﬂiéqll §0 f0570.88 mrold th w@HBhyIrefehnt (315000 Wdre BagRMN-ne
0.39 mmol ). Upon cooling to 00C, diethyl

(10
(m%thﬂ&u@hﬂﬂdﬁtyazake@? @@HHO 49an@31)rmd|tr)1phnaslpadmmeoma@ mg, 0.39

i ipon TReh SRR o il HoflisoalaeBit fusdumph tssanded drop

wisMghd ﬂ%ﬁcti&ﬁ&ﬁ%e ‘0@% s8RPRLAPE ?Qr R PRAEH & WS dRd under

gi ve
redbwd(pftescshtemndphtemyﬂd)xe Bfaé beépafatioh byl prépaddte HPLC to give Ex. 58, 5,6-

azol - ; I_FI)I peridi n-1yl pyrazi ne-
blS(4 chlorophenyl) 3 ¥[ (methylth1o) 2H-tetrazol-2-ylmethyl } -N-piperidin-1-

ylpyrazine-2-carboxamide (111 mg, 61%) and Ex. 59, 5,6-bis(4-chlorophenyl)-3-{[5-

(methylthio)-1H-tetrazol-1-yl}methyl }-N-piperidin-1-ylpyrazine-2-carboxamide (37 mg,
20%) as solids.

Ex. 58: '"H NMR (400 MHz, CDCl;) § 8.60 (s, 1H), 7.37 (d, 4H), 7.21 (d, 2H), 7.15 (d,
2H), 6.59 (s, 2H), 2.93-2.88 (m, 4H), 2.67 (s, 3H), 1.81-1.76 (m, 4H), 1.50-1.45 (m, 2H).
MS m/z 555 (M+H)".

Ex. 59:'H NMR (400 MHz, CDCl;) & 8.96 (s, 1H), 7.73 (d, 4H), 7.58 (d, 2H), 7.51 (d, 2H),
6.63 (s, 2H), 3.29-3.25 (m, 4H), 3.09 (s, 3H), 2.18-2.13 (m, 4H), 1.87-1.81 (m, 2H).

MS m/z 555 (M+H)".

Example 60
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2-carboxam de (111 ng, 61% and Ex. 59,

5, 6- bi s(4-chl orophenyl )-3-{ [5- (nethylthio)-
woOhledatiteszol - 1-ylj nmet hyl PCT/SE2004/000970

}-1V-piperidin-1-ylpyrazine-2-carboxam de (37 ng, 20%

as solids. Ex. 58: 1H NWR (40 MHz, CDCl 3) d 8.60 (s,

IH, 7.37 (d, 4H), 7.21 (d, 2H), 7.15 (d, 2H), 6.59

(s, 2H), 2.93-2.88 (m 4FD 2.67 (s, 3H), 1 81-1.76

] . 2H) . n :

258 (d 21, 7 51 (d 2H). 6.63 (s, 2i-l),
225 (m 4H). 3.09 (s, 3H), 2.18-2.13 (m 4H),
Ste &3611318(11 dhrogidny) M5B o BRReth M dzind=B aBiboRylic acid

car €

05, 6-bi s(4-chl orophenyl Vi V- (4, 4-di fl uorocvcl ohexyl)-3
Ethyl § 6dn$(éao}utm¢pnemywr@ydmymetm)pumm:dearb;m@am(1 44 g,3.58

nm}o'(l,)g\ygs; 51((%34 gth gr Ophergr)xllleeha (llﬂéemf?)%ge ntler%ﬂ/ar)epg (?8%' %5% mmol) and
tetrgl%lﬁ%ﬁ éhug@'hgg%g%@x@m B)&d%g@sgﬁg@xp LH% Ehl%ﬁh R&ORI &4, 50 %

w/wll mlngy QRS duaee. THeSsolton quadyaidpestien #idg§Gedcoldtr, &hich then

mml) and tetrabutyl anmoni um hydr ogensul phate (0.122
gragyally. fag&i with nlyneqawdgqrh@mmm@g)aye(rmght 'Iglg folapying mpgninghe reaction

et DRI Y Gl 51 0B 0EL 7 S A Yo

The\ffeg&tmgﬁn&{u&é Fh DG RS tp Ritse J;H@oxf ﬁhbavwlﬂgth%wwg the
react| g P 4

n mxture was €00 efore HO (aq.,

dicMorctf&thate) (100 8n15| Ohd yrgasid @das(edwmsm&paei)ed aht eher agmedusi phgse was
m xture was transferred to a separatl on_funnel with
extragteddiutherfwith dishleremethaner(d X M)T eTrBecedyergRRic ph@@é were

R

colﬁﬁhlcﬁ%rﬁgo 89109. P%@O%ﬂﬁ fhhé &rlagws; Rip bR RERin RO, EtOAC

evapor at | o ol'vents t e obt ali ned resi due was
forfiid adid eds b&dsdab mhimelaém iV giva phyieldsirhdec 6-6ped(4-chlorophenyl)-3-

Et OAc- hept ane, 0-40 upon reaching 40 % Et CAc, formc
(m@b@@mﬁbﬂmé@nﬂ-c&b@xmm@w (1.83Geogsvy Rrpwiish perai-gplid. The

e 5, 6-hi 4- oro n
maf" F WSW??&“@?O)%@F ‘E‘ﬁgc%‘g% rio’thelnie’ét B4 (1.130 g) as
B VW16 -BRM- cﬁe}dpﬁenvﬂﬂ@-(ﬂi@&@&m&m@ﬁvﬁ@g@ma&mmate
ur ther puri fircation 1n the next st ep.

To a mixture of 5,6-bis(4-chlorophenyl)-3-(methoxymethyl)pyrazine-2-carboxylic acid
(1.13 g, 2.90 mmol) in dichloromethane (28 mL) and MeOH (7 mL) was added

Trimethylsilyl diazomethane (1.8 mL, 2.0 M in hexanes, 3.6 mmol) dropwise at such a rate
as to keep the evolution of nitrogen under control. Stirring overnight at ambient
temperature. Next morning silica gel (ca 5 g) was added to the reaction mixture and the
solvents were evaporated. The obtained soiid residue was put on top of a pre-packed
column (silica gel, heptane) and the products were eluted with an EtOAc-heptane gradient
(0-25 %). Methyl 5,6-bis(4-chlorophenyl)-3-(methoxymethyl)pyrazine-2-carboxylate

(1.058 g, 2.62 mmol, 90 %) was obtained as a colourless viscous oil.

'H NMR (500 MHz, CDCl3) 8 7.54-7.40 (m, 4H), 7.40-7.30 (m, 4H), 4.98 (s, 2H), 4.04 (s,
3H), 3.53 (s, 3H).
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Step B Met hyl

5, 6- bi s(4-chl orophenyl ) - 3- (et hoxynet hyl ) pyr azi ne- 2-ca
wohowyliatze To a mi xture of PCT/SE2004/000970

5, 6- bi s(4-chl orophenyl ) - 3- (met hoxynet hyl ) pyr azi ne- 2-ca

rboxylic acid (1.13 g, 2.90 @&#vol) ‘in dichloronethane

(28 nm.) and MeCH (7 nL) was added Trinethyl silyl

di azonet hane (1.8 ni, 2 O Min hexanes, 3.6 nmol)
St‘gﬂr ALy LY o CINE 4 S0 X YIRed
Calrbgggf d@ture Next rmrnl ng silica gel (ca 5 ¢g) was

d-to the reaction mxture and the solvents were

(4 2\afasrat RibhekBaraiie 40 re;e@I gss> bo e&nﬁ&? il €lisuetSe Pt dr Eblﬁéifé (5.0 mL)
of a pre-packed col um lica ge hept ane) and the

ungeroily &Ip@n\molmgﬂOlWéatnmettthlalnnEmmc(QkﬁelpLaﬁ@ Mmthleme, 5.0 mmol)
W% ,aé‘-%?ﬂ ‘ﬁ(’ﬂwtsﬁi g%‘?fptﬁ% ﬁ?fﬂh iomof Mes AbRoHearRIPt sl g5 ibath. wasrgmoved
SRR o 5881 G PV SR BB et o

soth1514r 017 mithyl 5)6-BisiH-chloréphehyB(B- (rﬁéthéﬁmetﬂyl%ﬁlréﬁne 2ldirboxylate

4.04 (s, 3H), 3.53 (s, 3H).Step C
(084Bghi. QQ mmdl) mt@bﬁgqﬁ § miy) under Ar. Heating at 50 °C for 20 h. The

tolcyy g 18 TR TS 207 CORET § G B PG by 10 mL) was
slo@vl? Qd('f@lpdd} W&) drRselhgey hﬂx@f&w&@ﬂrﬁﬁfb‘freﬁ% 9 (s%ﬂaéatfrér)@qﬁﬁnel with

ltng to O OC trinethylal um nium
the?alﬂ) oﬁ/ﬂicmdrmhetﬁm&: (180 Gnlprantl )wavers( 160 ateld). Theopnprisie phﬁetv@ds
the addition of Me3Al was conplete the ice bath was
sepagppd ard Bg@quensis @Bias?twwxmgteé fyrghes ovithglichl ponfegiang (x 30 mL).

erature. t hen

Thg SPE?%?%CﬁO%P}uﬁ%Fﬁ%?F were Washed Wkth watet (46drrd1f)dar}d%rme (70 mL) before
w@ﬂh%és 9/8 I%fo%@ﬁﬂd&laﬁoﬁof(tﬁ@ E&Qéﬂtgﬁ{emﬂtalﬂéﬁ @ﬁﬁﬁ@;v&s pérified by

rboxytate( 1.09 mmol) in toluene (3
columetechrématolgiesphy (thcat g3 (FEtOA cFdich@forhethaitlee 06010) m/\ywig 5,6-bis(4-
nmorni ng the reaction m xture was cooled to 0 OC

chlfthea )-N-¢4, %ndlfmrcrﬁyyhh@svl)sﬁdweyl%a)éaly{)avwsze‘)arbomande

t t t
3 Fh BLPBS Aot} 44,5 HER S PADRR BRRAR | D2 R0 L and
et (506 AeHALODCTENS 7®3qaNi |, maﬁﬁsz-ﬂ)semr(@tm Jag8 Hz), 7.41

t he agueous phase was extracted further with
(d, cﬂH‘,Hl=8r7ch)t ﬁéﬁéd (31, >J—80 hie)) 7.37 1, 236178 5tHa), 5)2@@121:1) 4.19-4.04

(1D e b B oL (. ARISED t‘é%,arﬂ‘;%rgbﬁdsg? ?xa}cz%qe
e T ﬁ% BN S ane. -
Ex¥inplecyi el d 5, 6- bi s(4-
5,6-bis(4-chlorophenyl)-N-(4.4-difluorocyclohexyl)-3-{[(4-

fluorobenzyhoxylmethyl }pyrazine-2-carboxamide
Step A 5.6-bis(4-chlorophenyl)-3-{[(4-fluorobenzyl)oxylmethyl }pyrazine-2-carboxylic

pyrazine-2-

acid

Ethyl 5,6-bis(4-chlorophenyl)-3-(hydroxymethyl)pyrazine-2-carboxylate (0.561 g, 1.39

mmol) was dissolved in dichloromethane (7 mL). p-fluorobenzyl bromide (0.659 g, 3.49
mmol) and tetrabutylammonium hydrogénsulphate (47 mg, 0.14 mmol) and then NaOH
(ag., 50 % w/w, 7 mL) were added. The mixture quickly adopted a brightly red colour,
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chl or ophenyl ) -

-(4, 4-di fl uorocycl ohexyl) - 3- (et hoxynet hyl ) pyr azi ne- 2-
woantamienside (0.511 g, 1.01 mmol, 92 % as a yeCr/swuemo00970

powder. 1H NWMR (500 MHz,” CDCI3) d 7.83 (d, IH J=8.1

Hz, NNH) , 7.49 (d, 2H, J=8.%85Hz), 7.41 (d, 2H, J=8.7

Hz), 7.37 (d, 2H, J=8.7 Hz), 7.33 (d, 2H, J=8.5 Hz),

5.23 (s, 2H), 4.19-4.04 (m IH), 3.61 (s, 3H),

i teggguel piel ava%it%‘z‘% SerbFbidses SEFPET e TphThing moming
th REAn I?Q&lgl%@a% @CA/ @%@(e HEL (aq14 M, 100 mT) was slqwly added

hl or ophe orocy hex

(dro@wﬁse) he resulting rmxture was transferred to a separation funnel with the aid of

fl uor obenz oxyl nmet hyl razi ne- 2- carboxam de Step A :
dichlgopiethane %/-‘rf? I@Lg rpygﬁr%gg %)llpase was separated and the aqueous IC£>hase was

exge(?i%c{ %{lﬁlﬁp Vk\)lle Zd){ctPloro ane YA X 58 ¥nl$z 1l“ﬂe cgllec%rd%(r)é(%lc phases were
dréd @w@ﬂ M §O% tU}%% A gﬁ&%ﬁ%n 3 fHR X grvexty 'ﬁﬁ‘é 5\3{51)153’ fe@ﬁl’q@ $7ad phfified by

rboxyl ate mol ) was di ssol ved

comnafﬁlmommgi‘@hy ({ilicanggl, E4OAd-heptartee 020l % puponireech{dy 5% EtOAc
and_tetrabutyl ammoni um hydr ogensul phat e

fm(rmv aﬁg 16y \_[/zv, m%aqdegﬁa therféwm)at@mlqléaru eé@ﬁ /bswwlorppher)yl) -3-

(S R el e, ERabe AR A P B i on. e

maibrid] a8 &sé&’@sféﬂxbﬁlm the hBgt Jt%i évﬁmumuﬁmrﬂmﬂacém reaction
m xture was cooled to O bef ore (agq., 4 M 100

Step B)Muthsl iBml\d(W-CHMmeﬁ@deW%ﬁhoro’ﬁhmzvﬂ)eswl cithyd } pyrazine-2-
m xture was transferred to a separation funnel with
cagbegylatey of di chl or onet hane (50 nL). The organi ¢ phase

T P SR R ARG R SR B 2
caftRkyIRCAEd (N5 YRR 101mﬂﬁ§ﬁ§mvmmm@fneqcbnwmmw D_AMIFP (B mL) was

evaporation of the solvents the obtained residue was
adged Tlﬁmemybglyb«hhmmetbmedﬁwaghabmmmu 2 b/hmdwbcan%) at such a rate

Et OAc- hept ane, 0-40 % on reac t r.mc
(Caye HD) 3 to g‘WR/fhe \Réi%luﬁ%l 8 ‘FGg?Ih‘é“ f ﬁ%?ﬂc)q ‘ngrf})ﬁ iHpR yas
co?‘:[pfejrp#h]%uor é e 4 #t)an;bh yr1t temperature OVfrm%ht The followmg morning

enzyl ) oxy azl ne- rboxy

a fawl dilofsf23étigici@dwers dddedvt 61|d610t10| | destfénetherkedsk af trisBahylsilyl
used as such in the next step w thout further

digzemethiapatSiben gebieqpd B was a@ded Bndthsiso{ventshvase gmp@mt@d Jhe
obta(nf'edfrlest &eo\?/ae,sn Saltlc)notég FE pa&(g}/ ccﬂZI n?sxﬁca geqrheptgﬁe?and the

produts were eluted using an EtOAc—heptane gradient (0-20 %). Methyl 5,6-bis(4-

chlorophenyl)-3-{ [(4-fluorobenzyl)oxy]methyl } pyrazine-2-carboxylate (0.384 g, 0.772
mmol, 70 %) was obtained as a colourless, viscous oil.

"H NMR (500 MHz, CDCls) § 7.52-7.40 (m, 4H), 7.40-7.30 (m, 6H), 7.08-7.00 (m, 2H),
5.08 (s, 2H), 4.67 (s, 2H), 3.98 (s, 3H).

Step C 5.6-bis(4-chlorophenyl)-N-(4.4-difluorocyclohexyl)-3-{[(4-

fluorobenzyl)oxylmethyl } pyrazine-2-carboxamide

(4,4-difluorocyclohexyl)amine (0.691 g, 5.11 mmol) was dissolved in dry toluene (5.0 mL)
under Ar. Upon cooling to 0 °C trimethylaluminium (2.5 mL, 2 M in toluene, 5.0 mmol)

was added dropwise. After the addition of Me;Al was complete the ice bath was removed
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To a m xture of 5, 6-bis(4-chlorophenyl)-3-{

[ (4-fl uorobenzyl)oxy] nmet hyl } pyrazi ne-2- carboxylic
weaeh@/1103%34 g, 1.10 nmol) in dichloronmet hane PAR/SELIN4/000970

and MeCH (3 n.) was added Trinethylsilyl di azonmet hane

(0.69 nmL, 1.38 nml, 2 Min Béxanes) at such a rate

(ca 5 mn) as to keep the evolution of nitrogen under

control. After the addition was conplete the m xture

o §19 BHG ORHPHGC I PG B BB TPEr A RErBentl, a ca 0.67
MG SR A HESLERH LIS, RAGRYT AL HETEIGY L 0¥ i,

I azonet nane

' cof@dpeading tyes 6. @@mﬁsaddaed toTeth ?bs am&a&mm@mmaq o4t

on top of a pre-packed colum (silica gel, heptane)
fluerebentd) oy trderhy! }pma@me’r?u«taebloxyéatm (B Semg F9. Oi(bmnmb)t, aubich had been

ok 6 S et ngct s Koo rORBiolR Y19 hrkios poqiinedps Faction
mEREEIRT el ? f@%ﬁ%%uasﬂ%@gf"ﬁ@ﬁm&a 280 YR WA added

(dﬁ)p%l&? thélf@tlfﬂiﬁg i) °C for 40-the BEta(nmi nﬁkﬁlre Wad@anbf&Hd(tBa

2H), 5.08 (s, 2H), 4.67 (s, 2H, 8 (s, 3H. Step C _
segar@id fenuel otiftothe pﬁb@fydl&hlmomthhné |($O Imézb ey wiatsn €3G/mf).3lhe organic

A A S 0 e
X Co@f;??%l%:éohgctga ¥reafic vﬁ@w%&ed%ﬂ?@at@f (10L1'HEB‘and brine (30

C tti mnium (2.5 nL, 2MI

mibefiereelryibg Gvithivligh Ouv&?‘op(ﬁlcﬁi/aﬁmdﬁ@rpw the solAéiite thet d‘tﬁamed residue was
addition of Me Al was conplete the ice bath

purigin bl dalienn deomRiogTipky elkceradl gbd ctdichiprametlme 204 %} to yield
s QR g e B ARG SRR A B2 A par ¢ of
ﬂ%?%&g%ﬁ%&%rg&gggggratﬂige%%aﬁl;/{ﬂﬁhde GBHE PHHhAGL B %fas a white
sobd.6- bi s(4-chl orophenyl ) -3-{[ (4-

B e Xy O

er t
0l REAES S 80 856-6"% G 721 h2ouEDs Lhdey 410
4.6260r87)HED 4.0k (m,2HY, 2.b41194 Sz lp%b)d @dﬁﬁ?@H
(d (:opvm)se) Aft(enﬁ Rj}rrln a(gﬁo Cfor 1 the)
HRMISaCaiedifom &4 ifeClywN: Op-giliE f €00. E4B2t Bounds 60@il 443. on
funnel with the aid of dichloronethane (30 nL) and
Expmple 6230 nl). The organic phase was separated and the

5 @gﬂ‘@? &ﬁo&%ﬁé&l%%ﬁfl tci[tﬂl%c?pqnér%ﬁ I'1]“asj’l)nxf@tltnth-N-Dmerldme-1-Vlt)vrazme-

Ul T OTOI1met 11arie
2-carboxamide

Step A Ethyl 5.6-bis(4-chlorophenyl)-3-[(4.4-difluoropiperidin-1-yl)methylpyrazine-2-

carboxylate

Ethyl 5,6-bis(4-chlorophenyl)-3-formylpyrazine-2-carboxylate (92 mg, 0.23 mmol) was
dissolved in 1,2-dichloroethane (0.8 mL) and 4,4-difluoropiperidine (56 mg, 0.46 mmol)
was added. Finaily, sodium triacetoxyborohydride (73 mg, 0.34 mmol) was added and the
reaction mixture was allowed to stir overnight at ambient temperature. The following
morning the reaction mixture was transferred to a separation funnel with the aid of EtOAc

(30 mL) and NaHCO;s (aq., sat., 30 mL). The organic phase was separated and the aqueous
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x 10 mL). The coll ected organi c phases were washed

wth water (10 nL) and brine (30 nlL) before drying
woibd/Iy8©4. Upon evaporation of the sol vents POE/SE2004/000970

obt ai ned residue was purified by colum chronmatography

(silica gel, EtQAc-dichl or ont hane, 0-3 % to yield

5, 6- bi s(4-chl orophenyl )-i V- (4, 4-di fl uorocycl ohexyl ) - 3-

{[(4- fluorobenzyl)oxy]nmethyl }pyrazi ne-2-carboxam de

phapes® Rk BT ity E5QAR (5% 1 il yfe Bl HpuBhpases were
wadidd valh WQI‘E?’(}% HiE) and bridk (36 n39) Hefore @Hing %it%Q\/ISSiOALZU'Ibon

3=8.5 Hz), 7.08-6.98 (m 2H) . 5.33 (s, 2H), 4.76 (s,
eva@bi)aﬁgﬁ oi[éhf ?g&?tsgzt obﬂal)n,ed ZesRihe v pufified ?z?cplugn:lsloimmggwgraphy
(sﬂgpgpg@};%;ﬁpﬁhﬁpt@éo() 265 1 sl ot s hIoEshFRYS S+
o Bl 1 AR A RSP BT s

stlcﬁy Buhyl
6- bi s(4-chl orophenyl )-3-r(4, 4-di fl uoropi peridin-I-yl
'H NMRNWO MHza ODELPS 708+ ki, #HH, ’EBWBO (m, 4H) 4.48 (q, 2H, J=7.2

oy 5, 218 30 2 {nialD. 30 LPU BB 1. 1:0- h A5 SctHane
Stes?g} i%’-@ g#f—ﬂh%‘)r%pﬁqanll émrzpﬁhagfolmcyeﬂﬁm(- ?—Q/l njmhv(l)'r—%ﬁgmiiﬁe-l-

Ty, —sodi uml ydarroe (73

yipYBzide-BéarbbRinidwas added and the react| on m xture was
alTowed to stir overnight at anbient tenperature. The

Thé bYdrovhlmgdm@ﬁFlP'?@dlnﬂearmeaéQ 683z, 19i.00 mmevaes suspersied i ény
i RSBSOS B 0L v
tohf‘e%tgaﬁ E{n@oﬁ‘@% tdﬁ?%ﬁ%?&ﬁ%{gﬁ%g}l%gﬁq {))flgfg%?lc\tvgs#&xgﬂlete the ice

batWeys r&hﬁ@*&ﬂaﬂ& thé mirdies wislBlowe)l tastit fbr B heat G3Biemit Jemperature;
before dryln%vvlth MySO4. Upon evaporation of the _
conselueary s2 ¢h@ 69 M aoltion p%@umuéumagn&wm pletgingg. 4 pRG &h this

SOI@&&?&B@%?%&%@(@' clglt‘r% a%ﬂﬁ]élg 6(‘)5 }:zf?z %ﬁqﬁpt ana%ﬂe«ﬁfozeczhy%)s é-%is(tl-

chl?%dé:’lr}gyr’?ﬁg.ﬁ {g@%?gqlﬁbrbplﬁéﬂcﬁﬁtl %rﬂl&mﬁﬁﬁrmne’-zfcl@f&mé{@(b&)9z g 0.18

colourless 'sticky o
mmol), which had been placed in a dry flask under Ar. Heating at 50 °C for 18 h. Upon

cooling to 0 °C toluene (ca 2 mL) was added before HCI (aq., 2 M, 2 mL) was slowly
added (dropwise). The obtained mixture was allowed to stir at O °C for ca 3 h before it was
transferred to a separation funnel with the aid of dichloromethane (30 mL) and water (30
mL). The pH of the aqueous phase was adjusted to 6-7 with NaOH (aq., 2 M). The organic
phase was separated and the aqueous phase was extracted further with dichloromethane (3
x 10 mL). The collected organic phases were washed with water (10 mL) and brine (30
mL) before drying with MgSO,. Upon evaporation of the solvents the obtained residue was
purified by two rounds of column chromatography: 1) silica gel, EtOAc-heptane, 0-50 %;
2) silica gel , EtOAc-dichloromethane, 0-30 %. This yielded 5,6-bis(4-chlorophenyl)-3-
[(4,4-difluoropiperidin-1-ylymethyl]-N-piperidine-1-ylpyrazine-2-carboxamide (32 mg,

0.15 mmol, 80 %) as a viscous, yellowish oil.
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1H NWk (500 MHz, CDA 3) d 7.50-7.40 (m 4H),

7.38-7.30 (m 4H), 4.48 (q, 2H, J=7.2 Hz), 4.05 (s,
wah4/121082- 2. 54 (m 4H), 2.05-1.90 (m 4H), 1. 2ZT/AE2004/000970

3H, J=7.1 Hz). Step B 5, 6-bi s(4-chl orophenyl)-3

-1 (4, 4-difluoropiperidin- 1-ASethyll

- AZ- pi peri di ne-1- yl pyrazi ne-2-carboxam de The

hydrochl ori de of piperidin-1 am ne (O 683 g, 5.00

}ﬂggk é00| I'n S?gﬁgﬁgié S}' ﬂ?‘f@t ,1]31 Te]g%?nl um 4@5‘*%% 3{\@‘ 2H, J=8.4

Hi))7 138 (4 €718, J=8 .40 7R a f :
a)ddl t |(on o éll \/vz:a%s}S (gz\%ﬁ{) g?g%tfﬂq&? bdtgﬁzt\}\'gi(rﬁ’nﬁ{)’ 2.10 1'(94
(mr, éilDy b8k (b et Hyi kﬁﬁ{leﬂmf\(ms 2&D)| owed to sti r for 3 h at
erature; _con uently, a ca 0.67 M
H@%&&Sﬁgﬁ HLCaiHask Tl O cr o SR 96 b aind o280, WYart of
this solution (2.0 nL, 1.3 mml, corresponding to ca
7.4 eq.) was added to ethyl 5, 6-bi s(4-
Efdthgle@shenyl ) - 3-[ (4, 4-di f1 uoropi peridin-1-yl)nethyl]py
razi ne-2-carboxylate (0.092 g, 0.18 mmol), which had
i@ﬂ@ﬁ&phlamh\ﬁnm-ar @c4rdiflvasicydobedy] -] (4-4edifiuoepaperhin 4C
n coolln to O OC toluene (ca 2 n.) was
23b .,32 M 2 n) was slowy added

LA I 5 S s e 50
undEePAf. c}jdﬁl’tof)liﬁ‘g]@ 0 % Erhnéthﬂaﬁ'nﬁnﬁfn % SHIL0b A%l hange( 38 mmol)

m.) and water (30 nlL). The pH of aqueous phase’ was
W%d’jdd@d @I@PW@S%Aﬂewm fad di4ioK 0( Myps Al @adpomflbe the g@rtiach was removed

se. was se rat d and aqueous phase was
anf] 5 Bt T HTae i S0 Tk %ﬁlab‘f“ah’@flhféﬁlé’el(@f% Fossaply, aca07

M-Ebﬁm‘aﬁ’lofgl gﬁlgi“ £ ?g%/aet&?t%%féfi g ngg%\ﬁ% ﬂ%g@f 1.5 mmol,

cohipqmn&isngna caBicq)) wak atibed pMe Bt§bfhﬁﬁclﬂ&b§heﬁﬁ@ L ?@4' 4lue

was purified by two rounds of columm chronatography.
dlﬂl)OTQPlP?ré(bnﬂeYDmﬂhﬂ@EYm@pcﬁft@-rbOGyB@ %0%R2)g, @1 18i mmogjeivhich had

be%n g Eﬁdg‘(‘ %{r@%ﬁwﬁe 33 OH/ atu-lrghzlits ICetjor 19 h. Upon cooling to 0 °C
tolbédb @a Q'ﬂWﬁ@ﬁd@@ Bbﬂ@ggi’e{g; L W?SB%OW added (dropwise).

- pi peridine-1-yl pyrazin oxam
Thmmbta,meﬂ&nﬂéjuraSVaa allowedtisstir yed PO Varsihh BéforelitwiiVRahF89ed to a
CDC3) d 8.51 (br s, IH NH , 7.48-7.40 (m
sem:ﬁtlonfug}@al (eith t@ﬂaldgefgilmlcp@)lleth‘pn@ SQqml) zmql wate8 (30 k)., The organic

thSe f%]a%at(}gﬁ]ani F}%Saq%egg p&]n#élw%_s?,ﬁxtr&lgbe’g fyrtheg _\X%%R@Clelﬁ{omethane 3

X lé)gﬂdlﬁ)d 'ﬂ'ﬁ%/§8ﬁ§ét&gor%9ﬁlc [pﬁ%%k'%%g whsteDRAE atd: (:10%@9) Qn%%ine (30

mlL) before drying with MgSO,. Upon evaporation of the solvents the obtained residue was

purified by column chromatography (silica gel, EtOAc-dichloromethane, 0-14 %) to yield
5,6-bis(4-chloropheny1)-N-(4,4-diﬂuorocyclohexy1)-3-[(4,4-diﬂuoropiperidin-1-
ymethyl]pyrazine-2-carboxamide (84 mg, 0.14 mmol, 78 %) as a white solid.

'"H NMR (500 MHz, CDCls) § 7.91 (br s, 1H, J=8.1 Hz, N-H), 7.45 (d, 2H, J=8.5 Hz), 7.42
(d, 2H, J=8.5 Hz), 7.37 (d, 2H, J=8.5 Hz), 7.33 (d, 2H, J=8.5 Hz), 4.38 (s, 2H), 4.18-4.04
(m, 1H), 2.90-2.76 (m, 4H), 2.26-1.86 (m, 12H).

HRMS Calcd for [CoHosCLFsN4,O+H]": 595.1655. Found: 595.1611.

Example 64
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Exanpl e 63

5, 6-bi s(' 4-chl orophenyl )-iV-r4, 4-di fl uorocycl ohexyl)-3
wonrged/14rodif | uor opi peridin-1yl) PCT/SE2004/000970

met hvnpyr azi ne- 2- car boxam de

(4, 4-di fluorocycl ohexyl)am n®9(0.691 g, 5.11 mml) was

di ssolved in dry toluene (5.0 nL) under Ar. Upon

cooling to O OC trinethylalumnium (2.5 nL, 2 Min

| was added dropW| se. After the

v Sasnins 1)-3-4mpthorvimadypyrazine-2-

[.e "om§ and the mxture was allowed to stir for 2 h at
carb
arror ent. t enperature; consequently, a ca 0.67 M

THeAlydEdBlbride &h%lﬂhdf@pﬁ;&ﬂﬁl Y‘@ﬁuﬁ’@{ﬂd@egj 5.00 Aol Wis su%pended

thi's sol ution (2. , correspondi ng t'o
indgy folweas (20ddd iha chy Ingdnd ﬂask under Ar. Upon cooling to 0 °C

4-chl h _3-[(4, 4-
g OB e .(f STRLIZgM im0 alvas sleggneves When e

adglgflj)ﬁ%% %\'?ea';Ag gD )&Ed th%@g%l}h gsa %{r?qug L2 eqieigbaﬁﬁ Qﬁ{)%’ﬁ mixture
et 3 ol e S e

sobiioai(maentiiekyt bomeogvasow: hdwmdohcblMpsrremhm@d)Ox@as‘ alded tda solution

bef or s trapsferred to a separation funnel wth
of ﬂﬁéhsa%oé Elrs&g?fé?ﬂoahmh éli‘?%theéﬁnﬁ‘@)’l)ﬁﬁéﬂﬁmzﬁaﬂ(%laﬂ@ 407 g,

OSBRI UGS 1L SRR B GBI, Aot e

dekipn mik@reQlJ TCHEY (R, 28Mi €0 RIASES RIS Mash
reWatlcler (16 n.) and éa{rél:f ne (SOBE_LQ) besforgadrylﬁgolyv\\ﬁ”gg The obtained

rmwgmas Wperfereaddtp arseparetiorofunnblev o theed of dhbhionhnahamdloo mL)
anfygater O i st P v Gepeag sqchihg g phase s extracted
fux??e@ V&hths(il Sﬂ)ln%"tl%ﬁg ?@%@0 riﬂ\,/} The %oﬂéd‘tédjgﬂ’ggrﬁx %hgses Wetd wikhed with

4- d| uorop| peri

watet(hy kdip\ana brine be¥ofad %@vab@reﬁféﬁ'o’f tﬂe&oo%ents the
as a white solid. 1H 500l\/Hz

obtainedpesiduegwas pu1f1epu.h5|)colurm1 dlﬁom;ogzmhylsaacﬁ geleEtOAZc 42
di ’IOIJ‘LEH%]B%B @?5 3?31%&@57,6%%@%%1@%&%%@ 4- Fl;i[;uoroplperldm 1-yD)-

i SR L PSS S iy

ye]ﬂi)(\alﬁplsdld

1..045. 4-chl orophenyl )-N-f4. 4-di fl uoropiperidin-|-v
HLI)IMR((SOﬁ) &R h$I63 EhF 0 dHn d-5), T4§ (o RHai=h7 Hz), 7.40 (d, 2H,
=8.7 Hz), 7.37 (d, 2H, J=8.7 Hz), 7.32 (d, 2H, J=8.7 Hz), 5.20 (s, 2H), 3.60 (s, 3H), 3.17-
3.07 (m, 4H), 2.30-2.17 (m, 4H).

HRMS Calcd for [Ca4Hp,CLF,N4O»+H]": 507.1166. Found: 507.1165.

54

Pharmacological Activity

Compounds of the present invention are active against the receptor product of the CB1
gene. The compounds of the present invention are active at the CB1 receptor (IC50 <l
micromolar). Most preferred compounds have IC50 <200 nanomolar. The affinity of the

compounds of the invention for central cannabinoid receptors is demonstrable in methods
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The hydrochl oride of 4, 4-difluoropiperidin-|I -amne

(0.863 g, 5.00 mmol) was suspended in dry toluene (5.0
wai2podimid4dry round flask under Ar. Upon cool i RGT/SB2004/000970

OC trimethylalumnium (2.5 nL, 2.0 Min toluene, 5.0 '

nmol ) was added dropwi se. Wgpothe additi on of Me3A

was conplete the flask was renoved fromthe ice bath

and the mxture was allowed to stir at ambient

deb@iRRariatnEvane &f hiervidldchfat Plafn@lcofbgh), 1988, 34,605 or those described in
cognac- col oured $olution (not entirely honbgeneous: a

WOOW 79300 dr ER6p6334e vbltaraatjvelinthe askdg anaydeapesipimed anfodiows.
net hyl ,
5, 6- bi s(4-chl orophenyl’) - 3- (net hoxynet hyl ) pyrazi ne- 2-ca
1012088 Inf¥inebrafs 4tépated Hrdi ¢BIB! statil teHnyfet@UURRER the. OBIMgene were
under Ar. Heating at 50 0C for 20 h. Upon cooling the
supeaded Bn2Q0uk ofit @O NaQls Syl Mg, 1 DTa., a0 PES (pH 7.4),

y . ot . .
gt BB hRE 08k P DA o B oncontaion of
agBhBO{CIIZIBRY)N eeere(did fdncedfdionaifatst CdRBowd andt@uCi [PS]-GTPyS.

or gani ¢ phase was separated and the agueous phase was
Thextadionedsfallowhé to piockediit SRPC fondt mimeafPlos v@ge thep. transferred on

T col | ect.ed organi ¢ phases re shed, wi,t h r..
to GAGBRICTS T IR THETESIEE A0 PGPV ER SRGBATer (R Tris (FH 7.4,
Snng_Cﬁt, 50N NaODe FRIgy QREStheR @ 0P8t @ Wi kiR A UBd WaSnted for the
purified by colum chromatography (silica gel,

anfEn@ACHl S+ @FRySaetained, byohd Glted t o yi el d
5, 6- bi s(4-chl orophenyl ) -i V- (4, 4-di fl uoropi peridin-|-yl
)- 3-(net hoxynet hyl ) pyrazi ne- 2- car boxam de (0.401 g,
A&iv?tg i§ARhsurdBin“the @Bsecs bi ANLikahd¥ Qhﬁrﬁiﬂuﬁha&ﬁz’itgﬂer ih thgﬁresence of
(500 MHz, CDCI3) d 8.63 (br s, IH, N-gj), 7.48 (d, 2H,
anJE@R07caseyntrarion ©f (55944 (maxgmumHicyivity). Thesedictizities dregsezas 0% and

7.32 (d,..2 =8..7 . Hz), 9.20 2H) .. 3.60 .
108 o eyl o Vhgod Bl Stactil e Ryip grtowtated
asfaQerdeb@ g EdR e IRDAMNGER Adtlvity 2B PlotdBOThe s ske ff2d ubibBIhe equation

Phar macol o&ir/caL Activity Conmpounds of the present )
yAAR )0 (G HED) ord tealGiot valuredeteraiprdons Yeggneantigtion required

0 5 it R, i G LR iRl B 6 R,

Most preferred conpounds have | C50 <200 nanonvol ar. The
affinity of the conpounds of the invention for central
Sedesipdsppmoled of Bedpessnsinventiparfxhib i the falowing data:
oglsd ioed in Devane et al,, Ml ecular
E ?en%coﬁg%§Mb1988, 34,605 or those described in

Example 27: 13.5nM
Example 35 1.4nM

The compounds of the present invention may provide additional benefits in terms of
potency, selectivity, bioavailability, half-life in plasma, blood brain permeability, plasma
protein binding or solubility compared to representative reference CB1 antagonists/inverse

agonist agents.



10

15

20

25

W01/ 70700 or EP 656354. Alternatively the assay may
be perforned as follows. | Ong of nenbranes prepared

wobnramwiaelsks stably transfected with the CBl geRET/SE2®4/000970
suspended in 200m of 100rvM NaCl, 5mM Mgd 2, | nM EDTA,
50mM HEPES (pH 7.4), 1M DTT,100. 1% BSA and | OOnM GDP.
To this was added an EC80 concentration of agoni st
(CP55940), the required concentration of test compound
and 0.1nCi [35S]-GIPgS. Thecigmagti on was allowed to
proceed at 300C for 45 mn. Sanples were then

1. ¢y eomapoand of formyle (BF/ B filters using a cell harvester
and washed with wash buffer (50rM Tris (pH 7.4), 5mM
Mgl 2, 50 NaCl ). Filters were then covered with
sci nH'Z]l antNand goéunted for the anount of [35§]-CGIPgS
reta e filter. Activity is neasured in the
absence ¢fﬁl i gands (mninmum activity) or in the
presen f 0 concentration of CP55940 (rmaxi mum
actifRity). NThe activities are set as 0% and 100%
activity respectively. At various concentrations of
novel |igapd, activity is calculated as a percentage
of the maximum activity and plotted. The data are
fitted using the equation y=A+((B-A)/1+((C x) UD)) and

antiNghalebdeuMadiieacdeftatiaisalecthasof, e whhcent r ati on
required to give half nmaximal inhibition of GIPgS

RigPof B HAGE bl SO, B Cicrd S BRte R B S5 which 18
in@p@ﬂdﬂnﬁy%ti&na‘igfsbﬁgﬁﬁaﬁﬁ'b% ohéor IndrSgidibEepratRedby ¥; 4

nM The conpoun f the present invention may provide
addi tional benefits in ternms of potency, selectivity,
il

2 P W S iy ooy
s SR} SySSRUETE7 AL Y By EUBERISE, Bt grovps st o
paSt@mgounhti@fitefl Of Nial 8 fdenberddl heterocyclic group containing one or more
heteroatoms selected from nitrogen, oxygen or sulphur; or by a group NRR" (in which
R¥ and RM independently represent hydrogen, a Csalkyl group, a C;_alkanoyl group or a
Ci.salkoxycarbonyl group), or Z represents a Cszscycloalkyl group, a Cjgalkoxy group
(optionally substituted by one or more fluoro), hydroxy, halo, trifluoromethyl,
trifluoromethylthio, trifluoromethylsulphonyl, nitro, a group NR®R" (in which R'®and R"
independently represent hydrogen, a Cjealkyl group, a Cisalkanoyl group or a C;.
salkoxycarbonyl group), mono or di Cjsalkylamido, C;salkylthio, Cy.3alkylsulphonyl, C;.
salkylsulphonyloxy, Cisalkoxycarbonyl, carboxy, cyano, carbamoyl, mono or di C;salkyl
carbamoyl, sulphamoyl, acetyl, an aromatic heterocyclic group which is optionally
substituted by one or more halo, Cj.4alkyl, trifluoromethyl or triﬂuoromethoky and a
saturated or partially unsaturated 5 to 8 membered heterocyclic group containing one or
more heteroatoms selected from nitrogen, oxygen or sulphur wherein the heterocyclic
group is optionally substituted by one or more Cjsalkyl groups, hydroxy, fluoro, benzyl
or an amino group -NR*R” in which R* and R independently represent H or Cy.4alkyl ;
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and pharmaceutically acceptable salts thereof, in

which Rl and R2 independently represent phenyl,
wohbanyioser pyridyl each of which is |ndependenCT&E2mmmmm70

optionally substituted by one or nore groups

represented by Z; io Z repregghpts a Q sal kyl group

optionally substituted by one or nore: hydroxy; a

Cl- 6al koxy group optionally substituted by one or nore

3f j a saturated or
R fe ?lsg?tfggﬁlsp ﬁ?{{{?ﬂélﬁ%ﬁ%ﬁ menber ed het erocyclic
1nwhmhm(¢m0mrm0w one or nore heteroatons selected from
nitro oxygen or_sul phur; or by a groupﬂ[}l OR11 (in
3

andpy; SR %m oamremts Niepaonadisvistiised bEafn FGER, a
tkanoyl group or a |5
anﬁ( gﬂ{i XY ntl r%r , or Z represents a
a (('.}%aﬁcgr}/gﬂoupIobybnaglycsubstltated:by@aé komprghyalipxy; opt | onal 'y
substituted by one or nore fluoro), hydroxy, halo,

t h i r
an! (ainfid el pmefih i/g{roud:t i 'tvhh':ﬁ R8amNd IshbRionally lSiIuRblwgtF\gllt?Ld E)y one or more

trifl doroneth | phonyl, nitro, a ‘group
Cwhlkghg®ifs; and R11 |ndependently r epr esent hydrogen a
Cl1- 6al kyl group, a_Cl- 6al kanoyl group, or
a @aeuPo ety s Ay )éQH@)@) Whers B! 5r15 ]®2‘8¥ @ywaﬁteab the cycloalkyl is

| Kyl t 1- 3a|ky|su| hon
Opgg?aﬁs'l s%'llbﬁ%gegl %Yy, oG A krgx’ﬂfc ar ddcr)t’yl ydsz’ybo& 3&11&!13 Cl salkoxy,
triflArBARAN or FRRMBrfetlbxyc1- 3al kyl car banoyl , sulphanoyl
acetyl, "an aromatic héterocyclic group which is

a grpip -o(GH,) yptenpk), int whiehl rls/0,dné, dor #orie 1iveden,r iC0-odladrivise s is 1 or 2

trifluoromethyl or trifluoronmethoxy and a saturated or
and £he PheDy) am%%& ye ntignally énd@pm%%}' sHbsidated Hyyeng er more groups

aining one or nore heteroatons selected from
re%ﬁe?llge&go ‘oxygen or sul phur wherein the heterocyclic
na'éﬁ’thgl oup is optionally substituted by one or nore
al kyl groups, hydroxy, fluoro, benzyl or an anino

anthranepyl NRXRy i n whi ch Rx and Ry i ndependently

85Tl bl o e T i P o
c%? Sr%t‘%r?(fﬁ{)mg es@fe@t%ﬂ”ﬁ gg@ géény o 5‘\9 l;llll %ﬁ&efﬁy tht@ heterocychc

group and enden represen
gréulr G@Id@ﬁbnm}o RbARteE ma)b |dheS ub&hmeuceghlm gftfap@r hif@foRy, fluoro,

hydr oxy; an (am no) Cl-4al kyl - grou whi ch the am no
triflgoropiethyhaltepzyd udrsan aopiney gtopp ofR” B? impyheciCR 3aidk I’ independently
re[%esenp 1§I or Cyaalkyl ;
1-adamantylmethyl;
a group — (CHy); Het in which t is 0,1, 2, 3 or 4, and the alkylene chain is optionally
substituted by one or more Cj.zalkyl groups and Het represents an aromatic heterocyclic
group optionally substituted by one, two or three groups selected from a Cy.salkyl group, a
C.salkoxy group or halo;
or R represents H and RS is as defined above;
or R® and R® together with the nitrogen atom to which they are attached represent a
saturated or partially unsaturated 5 to 8 membered heterocyclic group containing one

nitrogen and optionally one of the following: oxygen, suiphur or an additional nitrogen;

wherein the heterocyclic group is optionally substituted by one or more more Cj.salkyl
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a group (C3-12cycl oal kyl)(CH2)g- wherein g is 0, 1, 2
or 3 wherein the cycloalkyl is optionally substituted
woyomanaeioss nore fluoro, hydroxy, G ”*alkyl, Cl-Bairiksaxopd/000970
trifluoronethyl or trifluoronethoxy; a group -(CH
2)r(phenyl )s in whichr is f931, 2, 3 or 4, sis 1l
when r is O otherwwse s is 1 or 2 and the phenyl
groups. are optionally independently substituted by one
or nore groups represented by Z; naphthyl;
groapd, hinptrexy | fluaos atifincabm@ethgl, qnﬁlmbmmdtlyoxyn sl:anzgrlatCédalkamwl or an
8 menber ed, eterocyci oup contalnlng one or
amwet%rar&tl‘&%éi SB MeueiR 4@0‘%’: inrlencagely reRipgwN Fher ‘éu@%r
.wherein the heterocyclic group is optionally ‘
substituted by one or nmore G 3al kyl groups, hydroxy,

R* fdﬁb@éﬂtﬁ atdrbiip efofopfElligH,),COORY! or an amno group
-NRxRy in which Rx and Ry independently represent H or
G -4al kyl ; 1-adamantylnethyl; a group - (CH2)t Het in

in %g‘k}clg%gﬁ ¢fﬂ Subor i il ’E%r%%‘gg aﬂﬁeﬁ’@%&g@ir%ﬁ Ilzqu}g?}gyl group
or B0 Rk PARUGS LS 2 Bt FER St PRLR EOBH DIy BBRuted by one or

mote be e 16w nE 8 CRsSRYIbu o, amify Settyidoowy, gf oup or
hal o; or RS represents H and R6 is as defined above;
or R5 and R6 together with the nitrogen atomto whi ch

the are attach r sent. a sat al |l .
befis Bs S{cHa @@ﬂf}emhﬁ& s o i1 O BT byt group i
A8 By Yk TP Ql?é r8RatelbyOR SR TG be th
Omfﬂﬁpgﬁﬁkg oxygen, %ﬁﬂ% é% adgltyg%al mtrgggn;esameor
diffshept et n t he heterocyclrc group is optionally
substituted by one or nore nore G -3al kyl groups,
hydr oxy, fluoro trifluoromethyl, trifluoronethoxy,

R b | - 6al k |
Rl SR B0 TP B b oo
corﬁ:ﬁﬁfn%srﬁr@t& rﬁor@rd? L!ﬁ’e Qf thE G513 Az SRR Clihtriop nY%g%'ﬂ Nyherein the

2, 4; and R7 represents a C4-12al Ky
hetgiboykmc groﬁﬁ 1121py10had@| buplstigteglupy one or more Cisalkyl groups, Cjsacyl

groups, hydroxy, amino or benzyl; or

R* represents a group of formula -(CHy),-O-(CHy),- R® in which o and p independently
represent an integer 0, 1, 2, 3 or 4 and each of the alkyl chains is independently optionally
substituted by one or more C1-6alky1 groups, Cjgealkoxy groups or hydroxy and R®
represents a Cj.jpalkyl group or a Cj.jpalkoxy group or R® represents phenyl optionally
independently substituted by one or more Z groups or R® represents an aromatic
heterocyclic group or a saturated or partially unsaturated 5 to 8 membered heterocyclic
group containing one or more of one following: oxygen, sulphur or nitrogen wherein each
of these rings is optionally substituted by one or more groups represented by Z which may
be the same or different; with the proviso that R* is not a Cy.salkoxymethyl group unless
R® represents a group of formula X-YNR®R® in which X is CO and Y is absent and R’ is H
and RS is a Cs.5 cycloalkyl group substituted by one or more fluoro or X is CO and Y is NH

and NR°R® together represent a piperidino group substituted by one or more fluoro; or R®
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or a group each of which is optionally substituted by
one or nore of the follow ng: a Cl-6al kyl group;
woéhloariejo3am no or hydroxy, or R7 represents a 8COB2004/000970
-(CH 2)aphenyl in which ais 0, 1, 2, 3 or 4 and the
phenyl ‘group is optionally sybgtituted by one or nore
groups represented by Z which may be the sane or
different or R7 represents a saturated or partially
unsaturated 5 to 8 nmenbered heterocyclic group
represﬁnﬁa mCmg:yohmlkgt groop er afCstsbecl odlkertyé gfowploptionajty substituted by one
sul phur or nitrogen; wherein the tjgeterocycl iC
or grqsa grcr@S JPlessed By 4uhidh may be thesapiser ditloren
Cl- 3al kyl groups, Cil-3acyl groups, hydroxy, am no or
benzyl; or R4 represents a group of fornula
R* x@ﬁi'égér@ O, G Por &t C}ﬁo‘ﬂ@lﬂf Buttianel By oné Spﬁﬁ?@ﬂﬁd)r)é hydroxy, or
represent an integer O, , or 4 and each of th
anghdeydr chains is i ndependently optlonally substltuted
by one or nore Cl-6al kyl groups, Cl-6al koxy groups or
hydroxy and R8 represents a Q "“al kyl group or a

R“Q%%;%pe ﬁéagg{qug "} tormiilla E’(t%r%?qgg e5aphieh GRS Byi,f? Btdr gfrb%d'ﬁ" represents

one of ‘nore

a @gé}mzﬂgﬁ rSup 8 G%rlglj'fﬁlbhlkeﬂﬁt L66; gihlehﬂ & @I'd)ﬁlaﬁl‘: h@terocychc group

- sat ur at partially unsaturated 5 to nmenber ed
or heBracy oF p@rtlg}ly) upsateratedi nfond) memberad hmfrrecxyﬂlc @neup containing one

follo sul phur, or nitro erein each of . )
or (e 0% Pl SIS Pl SIS0 DERRE ByCEe aeh pptasse rings s

opgfngzggfsed%t@t@ﬁlﬁqﬂ; @ﬁ: &)p/)nr%r\?:%b&élh{ép%ﬁ%ﬁe& B Zsﬁgi‘%h %ay be the same or

diffdred@bkoxymet hyl group unl ess R3 represents a group of
formula X-YNRSR6 in which Xis COand Y is absent and
R5 is Hand R6 is a C3-8 cycloal kyl group substituted

RSGEORES & SRSl D Talp ok, iR ATGE bugoREHeH ¢ uadiegyiene chain
opHOfal sugg’tﬁtﬁtetilbg%g or Mo é?C?PJilgﬁ u'i)s An§R® %{% ?r@\ﬂbt@ﬂr defined; or

group or a cycl oal keny up “opti ona
substituted by one or nore groups represented by Z
Mhich may be the same or different; R4 represents a
R* @ﬂprmmtwgrogp@ﬁﬁorwﬂa tﬁﬁle]myOs(Q@t R{ Uinewhiply mofegregentsvas iteger 0,

L por it TR Ko relialch ety SR65 35y sibfieRay one or
mc{gg PLERE R &oﬁﬁg} alify 6} RE *E‘#esgﬂt@ 'zl%ro of formula -(CH2)qR® in which

2cyc enyl group, phenyl, onatlc
q almeltle9 lio ey pieiougly daseribed;or

R* represents a group of formula CONR''R' in which R" and R* independently represent
H or a C;galkyl group or a C;galkyl group substituted by one or more hydroxy groups
provided that at least one of RYand R%isa hydroxyCi.galkyl group; or

R* represents a group of formula -L?CN in which L? represents a Cjgalkylene chain.

2. A compound according to claim 1 represented by formula Ila
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or a saturated or partially unsaturated 5 to 8
nmenbered heterocyclic group containing one or nore of

woneodfieidsewi ng: oxygen, sul phur or nitrogen WheCEiSR2004/000970
each of these rings is optionally substituted by one
or nore groups represented byoZ which may be the same
or different; or R4 represents a group of formula -
L1R9 in which L1 represents a C2-6al kenyl ene chain
optional Iy subspituted by one or nore Cl-4alkyl -groups
and R9 |s as prigviously defined; or R4 represents a

_ group? ,CNB)R}O(CO) R10 in which m

‘ represen s aff integer 0, 1, 2, 3 or 4, in which R10
representis g lCl-12al kyl group optionally substituted
by op&~or r @t uoro, hydroxy, or amino or R10
represents a group of fornmula -(CH2)gR9 in which gq and
RO is as previously described;or R4 represents a group
of formula CONRL1IR12 in which R11 and R12
|ndependentIUarepresent H or a Cl-8al kyl group or a

wh%%e&ﬁ gislk%rlﬁléglr gaj% ﬁﬁ&ﬁl&' %&%geglg Me e%gﬁ&@?rlgd Eygr%!leglﬁy substltuted by

hﬂu@kpyg@ﬂ 8al kyl group; or R4 represents a group of
formula -L2CN in which L2 represents a Cl-6al kyl ene
chain. 2. A conpound according to claim1l repr esent ed

R4br¥ Ok & ﬁ:ilﬁ{/'\{bgréﬂ%[f %&fﬁﬂaﬁﬁs R whideraeden ?/l group, a group

resent |ndepe ently su st|
C(bgR hahadmder;epredgﬂts aR@4gaélgr1@s®1u,s a C4-8al kyl group, a
ich R8 is a C4-8al kyl group, a group
angﬁgﬁ'fel?rﬁs‘mfﬁglg \é‘mrepresents .a C4-8al kyl group, and Y
RiSpleSfi€aenls NH and R represents H and R6 represents
perfluorophenyl or phenyl optronally substituted by

R PR T E AP RS R R ko A wip o b eiBoromethyl or R’ and

RG%g&Béxd\krﬁﬁ’ thed MEBEG] {0"0hilh tRlyPHE ARhERIE %eglf E@Fﬁ&iﬂo] thorpholino

onally substituted by one or nore -
or (iperpano leyelr ok whidH isosmiontlly fsibwitwte@ thyydne or more Cisalkyl groups,
trifluoromethoxy, benzyl, Cl-6al kanoyl or an am no )
hygrowpﬂummupwmmhﬂhtrrﬂ%uomr@ethyxy, kewsybrfaealkeyoy! or an amino group

NRERY %Sv%ﬂlch 5\ nd Eg‘ 1ncfj‘epe1¥cfehtly represent H or C;4alkyl;

or Y is absent and

R’ represents H or a C;.salkyl group optionally substituted by amino;

R® represents tetrahydropyranyl or 4- piperidinyl optionally substituted by one or more C;.
salkyl groups, hydroxy, fluoro, trifluoromethyl, trifluoromethoxy, benzyl, Ci.salkanoyl or
an amino group -NR*R” in which R* and R” independently represent H or C;.salkyl or a C;.
galkyl group optionally substituted by amino;

or

R’ and R° together with the nitrogen to which they are attached represent piperidino,

morpholino or piperazino each of which is optionally substituted by Cjsalkyl or fluoro.
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or Yis absent and R5 represents Hor a Q- alkyl

group optionally substituted by am no; R6 represents
woebwahyds opyranyl or 4- piperidinyl optionall $CT/SE2004/000970

substituted by one or nore Cl- 3al kyl groups, hydroxy,

fluoro, trifluoronethyl, trifipgoronet hoxy, benzyl,

Cl- 6al kanoyl or an am no group -NRxXRy in which Rx and

Ry independently represent H or Cl-4al kyl or a CI.

6al kyl group optionally substituted by am no; or R5

3. ArmdnReund getdrding v claim e representpdrbytforiiHR R t hey are

attached represent piperidino, norpholino or

pi perazi no each of which is optionally substituted by
Cl-3al kyl or flI
represented by

oro. 3« onpound according to claim1l
ormulla i I'ib wherein Rl and R2
reprgéent Nphen i ngegendent |y optionally substituted
by one J/ € chidro; ~and R7 represents butyl,
bnt|yl

tert- | or benzyl. 4. A conpound

acco N R represented by fornmula lie Hc

wher®€in R and represent phenyl independently

optionally subdDituted by one or nore chloro or

methyl; uis, QO 1, 2, 3, or 4, RJ represents

triazolyl, télrazolyl, i m dazol yl, pyrrolyl,

s AR . . Y .

WA S RS H, phaiR hApdeny SRITAH ubpituted by, one or more
chimro;amdt | di nyl each of which is optionally substituted

.by one or re of the follow ng: r phol i nyl ,

R 6¥Ef8?‘?n6q W}r}lt,’)teﬁ?g‘?%f’ic?ﬂ‘flﬂ%x,y?gr %%—Zygtljkyl thio group, a
C3-6¢cycl oal kyl group, Cl-Sal kOXy, hydroxy, am no, Cl-
4. dadoypoanil pocording @ ¢lagall kgprpsemiadd)y formuladhc 6al kyl group

optionally substituted by one or nore of the
foll ow ng: Cual koxy, hydroxy, am no, Cl-6alkylam no,
i no, norpholinyl, piperidinyl or
pyrrﬁbidi ny! orlla groyp of formula CH(X)R pRg in which
Xish 0 a 6at koxy group, difluoronethoxy,
Cral kyi ,||ami fo, CH6al kyl anino, di (G .
=

R N (CH,),—F~

lic

wherein R! and R? represent phenyl independently optionally substituted by one or more
chloro or ‘methyl;

uis0,1,2,3,0r4;

R represents triazolyl, tetrazolyl, imidazolyl, pyrrolyl, thiazolyl, oxazolyl, oxazinolyl,
isoxazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, azolactonyl or azetidinyl each of which
is optionally substituted by one or more of the following: morpholinyl, piperidinyl,
pyrrolidinyl, a Cy.3alkylthio group, a Cs.scycloalkyl group, Cy.zalkoxy, hydroxy, amino, Ci.
salkylamino, di(C;.galkyl)amino, or a C;.salkyl group optionally substituted by one or more
of the following: Cj.;alkoxy, hydroxy, amino, Ciealkylamino, di(Cisalkyl)amino,
morpholinyl, piperidinyl or pyrrolidinyl or a group of formula CH(X)RPR? in which X is
hydroxy, a Cigalkoxy group, difluoromethoxy, Cigalkyl, amino, Cj.¢alkylamino, di(C;.
salkyl)amino, morpholinyl, piperidinyl or pyrrolidinyl, R represents hydrogen, a Calkyl
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6al kyl ) am no, norpholinyl, piperidinyl or
pyrrolidinyl, Rp represents hydrogen, a Cl-6al kyl group
wonro@/1C836cycl oal kyl group and Rg represents hpdr/sgzing/000970
a Cl-6al kyl group or a C3- 6cycloal kyl group or RJ
represents Cl-6al koxy group tigym nally substituted on
carbon by one or nore fluoro; and Rk represents
pi peridino, 4,4-difluorocyclohexyl or C3-6alkyl
gréiy boRat ¥ ¥C§HQ§§'I' g ‘in@qusreEVégélﬁ&‘)hyd%eﬂ\ &@}Eﬁl&?ldgroup or a Cs.
according to claim4 in represen
)pﬂrmhlyyl grn@[e oe R eenrbsentsp€i- @ﬂia:myygrsuubﬁrlmmﬂédsubytlt@tﬁd @r carbon by
horo or,nethyl; R represents triazolyl or
ong 8 ESOMBOCL @i of which i s optional |y substituted by

Rko réREnt8OsiBerdlifd, ﬂhﬁilﬂ@éﬂo@yﬂlmxgﬁ of:163%a1klyylotphb19a1@r @&&tltuted by
-6cycl oal kyl group or al kyl' group optionally

hYdISPBSitltut ed by one or nore of the follow ng:
Cl- 3al koxy, hydroxy, amino, CIl- alkylam no,
di (C1- 6al kyl ) am no, norpholinyl, piperidinyl or
5. Aydolhqidudd aydordihg & gl @ i@ fwhidy Rl ICH(ef) &38R phéhyMridePendently
ydr ox di fl uor onet hoxy, Cl- 6al kyl , am no Cl-
OPEQMW SélhftHB ed iy (ong 08 HOKS F1lare tometybphol i nyl

RBREERL Py B AL ol SCERIETNE, SATS ne o mor

of rtap rfeﬁewhg hy I gglkpithia grdup,6al @ydcygbaikpl gro@ or a Cygalkyl group
- | kyl R I k

ORISR GS? e O 1B o8 Qb G s Bk By ORY. amino, 1.

6alf<&1'dﬂﬁ1?o A0E, M1y ahid, rﬂ@l})ﬁ@l@n F@@H&lﬁ?ﬁ Bt %gﬂbf?&h&fj bP@: group of

4-di 'l uor ocycl ohexyl opti o
fomxﬁ&t('ﬁltl@()&?Rﬁ‘)yn h\yUmhx)ﬁ 1sohy31row,cd1ﬂpommttlmdyect(hdalﬂcyb namino C;.
e _or he.foll ow n
el §3tamigo BB | OB Yl airRael | on, PURitp LarRiopepresents
hybhlog@ﬂ rag | Qﬁkﬁ Q@&)@%&?ﬁloﬁl&]yéro and RY represents hydrogen, a C;.
ch oro enyl) er i i n-1 -yl am no) car bon
6a1§1y1] quv@z pha- ngﬁcaqc grgup (grc omeﬂents Ci.salkoxy group terminally
hen I plperi am no) car bon
subﬁ’t uteél 8& éar%olé yg oxyii% c{rg 1] 1s(é)I or 1 aXcl{

pyr azine- enz

| Rk5ne§rd%ﬁé oipdri i) pm,ermﬂaoraq[cacme@ﬂr bdlcg hikyl apliaeligashebtuted by

éﬁ]pyra2|ne 2-carboxyl ate; tert-butyl

hy@rogypi s(4-chl orophenyl)-3-({[ci s-2-hydroxycycl ohexyl]a
m no} car bonyl ) -

6. A compound selected from one or more of the following:

tert-butyl 5,6-bis(4-chlorophenyl)-3-[(piperidin-1-ylamino)carbonyl]pyrazine-2-
carboxylate;

butyl 5,6-bis(4-chlorophenyl)-3-[(piperidin-1-ylamino)carbonyl]pyrazine-2-carboxylate;
cyclohexyl 5,6-bis(4-chlorophenyl)-3- [(p1per1d1n—1-ylammo)carbonyl]pyrazme 2-
carboxylate;

benzyl 5,6-bis(4-chlorophenyl)-3-[(piperidin-1-ylamino)carbonyl]pyrazine-2-carboxylate;
tert-butyl 5,6-bis(4-chlorophenyl)-3-({[cis-2-hydroxycyclohexyl]amino } carbonyl)-
pyrazine-2-carboxylate;

tert-butyl 5,6-bis(4-chlorophenyl)-3-({[trans-2-hydroxycyclohexyl]amino }carbonyl)-

pyrazine-2-carboxylate;
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pyr azi ne- 2- car boxyl ate; tert-butyl
5, 6- bi s(4-chl orophenyl ) - 3-(
wORbwans32- hydr oxycycl ohexyl ] am no} car bonyl ) - ©CT/SE2004/000970
pyr azi ne- 2- car boxyl ate; tert - butyl
5, 6- bi s(4-chl orophenyl)-3-({2084-(trifluoronethyl)phen
yl ] hydr azi no} car bonyl ) - pyrazi ne-2-car boxyl at e;
tert-butyl
teﬂabﬁew Bt is@dHosopheany)ld-¢ - i4L&ﬁﬂ@&@hiemyﬁ)phé@nhwaagalbly@ﬂbonyn-

yl ] pyrazi ne-2- carboxyl ate; tert-buty
PYW%?@@Déﬂ?@rophenyl) 3-({2-]4- (tert but yl hydr azi no}

e B 8- S r B ) B AR emingkahomy nvrin?
caﬂuomy]atqzl pyrazi ne- 2- car boxam de; ; -
Rl RS ke °2§thy'd'mfn%%@azfnya)pm%e :
Caé,OQYgtém chl orophenyl ) - 3- (cyanonet hyl ) - N- pi peri di n-

pyrazi ne- 2- car boxam de;
3- (?o@rebbﬁosymethlyl)eﬁ @-ﬂ)tséhy]hlbfo@héﬂlyl)-N—p1per1d1n—1-y1pyrazme—2 carboxamide;

AR i e e
carboRBh{¥g! et hyI )am no] car bonyl }-
5£ ra2| ne- 2- car boxyl ate; tert- buty

i6(oh prppberyb) Bt panginpthyD Af-(pipetiditi- ﬂ+ytlmrrm1ye:: > ahrboy hinide;

5 OB ST Riop DALl ity epbpramice

tert-BétyP5 6ai@Xh @bStienyB 3L £ [P2thYdroxy-1-methylethyl)amino]carbonyl }-
5, 6- bi s(4-chl oro%lheZyl {[gy ? -}ét hyl p%lopyyl))am r:1|o] car b%)
PYRGIEpY eRBPXPEED- car boxyl ate; tert-butyl

terf’s)ﬁs%f’ %(b‘}s(ﬁwhﬁ)rr @%%{%ﬁﬁé . qufo%/lo;%h%g{dgzpniﬁ%gfcia%og&f}i)yrazine-

no] car bony car
2-Grtoxlylasd;4- chl orophenyl ) - N- pi peri di n-

| -yl -3-[(4-propyl - -triazol -
terg,P%/%g ﬁ)hlﬁ(6)FP}QE?IH@HQD—éa[,(m)gﬁmgp)carbonyl]pyrazme -2-carboxylate;

teréblﬁ:x{p'a' 8lits @l r&hﬁﬁ?fﬂf&ﬁw ]3 n%[f]h tﬁqgl{b %)rl}’l 1A% R @(r_%wwyrazmea-

2, 3-triazo perl
Carbowlpbﬁr azi ne- 2- car boxani de;

tert-butyl 5,6-bis(4-chlorophenyl)-3- {[(4,4-difluoropiperidin-1-yl)amino]carbonyl } -
pyrazine-2-carboxylate;
5,6-bis(4-chlorophenyl)-N-piperidin-1-yl-3-[(4-propyl-1H- 1 ,2,3-triazol-1- -

yl)methyl]pyrazine-2-carboxamide;

5,6-bis(4-chlorophenyl)-3-{[4-(1-hydroxyethyl)-1H-1,2,3-triazol-1-ylJmethyl }-N-
piperidin-1-ylpyrazine-2-carboxamide;
5,6-bis(4-chlorophenyl)-3-{[5-(1-hydroxyethyl)-1H-1,2,3-triazol-1-ylJmethyl }-N-
piperidin-1-ylpyrazine-2-carboxamide;

tert-butyl {[1-({35,6-bis(4-chlorophenyl)-3-[(piperidin-1-ylamino)carbonyl]pyrazin-2-
yl}methyl)-1H-1,2,3-triazol-4-ylJmethyl }carbamate;

tert-butyl {[1-({5,6-bis(4-chlorophenyl)-3-[(piperidin-1-ylamino)carbonyl]pyrazin-2-
yl}methyl)-1H-1,2,3-triazol-5 —yl]methyl }carbamate;
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5, 6- bi s(4-chl orophenyl)-3- {[5-(1-hydroxyethyl)- IH1
,2,3-triazol-1-yljnmethyl }-Npiperidin-

wa-2¢d4pyr8zi ne- 2- car boxani de; tert-butyl PCT/SE2004/000970
{[1- ({5, 6-bis(4-chl orophenyl)-3-[(pi peridin-1-yl am no)
car bonyl ] pyrazin-2- yl }nethyly- IH1
,2,3-triazol -4-yl]nmethyl }carbamate; er -butyl
{[1 ({5, 6-bi s(4-chl orophenyl)-3-[(pi peridin-I

{5 GIT T a1 S | PR bl a5 6-BIsch-chlorbpheny)-N-piperidin-

)- IH 1,2, 3-triazol-1-yljnethyl
l—flpg;a ln%@%ﬁggwg%)phenyl ) - N-pi peri di n- a Y
3-{5ylamiticiadtRg) -2 FHC aak?sommldpyl]l%eﬂyﬁ} 1,810y henyl) - ialpendm-

2,3-triazol - 1-yljnmethyl
1- Ylpﬁfaambf%véadzb@tﬂrmdcxphenyl ) - N- pi peri di n-

5 &b @g@;gﬁ@ﬁ;.g- BRyRymS T BHGREsHr hyloyreing? sebpupide:
S o PR RIS Ui miesrindapypgine 2

Caﬁmkggkkdin | -yl pyrazi ne-2- carboxam de;
6- bIS(4 chl orophenyl ) - 3- (pi peri di n-
5 GcbysKﬁhfehlhgdp)leny\V) pt(pipeiidinnl-ylinythg)-Aziperidin- ledppeziamde;
g} - bi s(4-chl orophenyl ) -3-[ (cycl ohex- 2-en-
ca nethyl] N- pi peridin- 1-yl pyrazi ne- 2-

?,?: ?{:S%Flﬁﬁ}e %ﬁfrgﬁ{/? r@{yﬁfoﬁffa ‘Hrlogﬁﬁy%ﬁe)tﬁ}f? % yendm-l ylgyrazme -2-

cafbak b@iem de; 5, 6- bi s(4 chl or ophenyl ) -
éz hydr oxyet hyl -plperldln | -yl pyrazi ne-2,3 -
5,Gtbisét-pid eepphensl)- -eBécm? Qbmy&qﬂyémgtbh wYrpiperidin-1 -ylpyrazine-2-
droxybutyl)-L/"-piperidin-I-ylpyrazme-2,3 -
catho %ﬁlﬂ%xam' de; 5, 6-bis(4- chI or ophenyl ) -

Db BRI PRV o RN B MR B 1
digartpexaimdden- | - yl ami no) car bonyl ] pyr azi ne-2- car boxyl ate;

5,6-bis(4-chlorophenyl)- N-(3-hydroxybutyl)-N’-piperidin-1-ylpyrazine-2,3 -
dicarboxamide; -

5,6-bis(4-chlorophenyl)- N-(3-hydroxypropyl)-N-piperidin-1-ylpyrazine-2,3 -

' dicarboxamide;

Tert-butyl 5,6-bis(4-methylphenyl)-3-[( piperidin-1-ylamino)carbonyl]pyrazine-2-
carboxylate;

5,6-bis(4-methylphenyl)-N-piperidin-1-yl -3 -(1H-tetrazol-1-ylmethyl)pyrazine-2-
carboxamide;

5,6-bis(4-methylphenyl)-N-piperidin-1-yl -3 -(2H-tetrazol-2-ylmethyl)pyrazine-2-
carboxamide;

5,6-bis(4-chlorophenyl)-N-piperidin-1-yl =3 -(2H-tetrazol-2-ylmethyl)pyrazine-2-
carboxamide;

5,6-bis(4-chlorophenyl)-N-piperidin-1-yl-3-(1 H-tetrazol-1-ylmethyl)pyrazine-2-

carboxamide;
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5, 6- bi s(4-net hyl phenyl )-N-piperidin-1-yl - 3 -(l
Htetrazol -1 -yl net hyl ) pyrazi ne-2- car boxam de;
w6 2604018034 - met hyl phenyl ) - N-pi peridin-1-yl - 3 PCT/SE2004/000970
-(2Htetrazol - 2-yl net hyl ) pyrazi ne- 2- car boxamn de;
5, 6- bi s(4-chl orophenyl)-N-pi peoidin-1-yl - 3
-(2H-tetrazol - 2-yl net hyl ) pyrazi ne- 2- car boxani de;
5, 6- bi s(4-chl orophenyl ) - N-pi peri di n-
1-yl-3-(1Htetrazol - 1-ylnethyl)pyrazi ne-2-
5,6-distdchlarephenyl)-N-(4,4-difluorocyclohexyl)-3-(2H-tetrazol-2-ylmethyl)pyrazine-
5,.6- bi s(4-chl orophenyl )-N-(4, 4-difl uorocycl ohexyl) - 3-(
2-3Pqxampde o1 - 2-yI et hyl ) pyr azi ne-. 2- car boxani de:
S A P propigeridin Ly L teieogl2-
yinitthBDpytaipy-Racitiexagidar boxam de; -
5,65b1§czbbr_%fbpﬁbﬁﬂ)tthmﬁ%{mxgah&%r)ﬁieﬂﬁwzy%we@mmw!ﬁ&éﬂiné-é’-
- pi peridin-I-yl pyrazi ne-2- carboxam de;
cathogapidef 4- chl or ophenyl ) - 3-[ (5- cycl opropyl - 2
5 6,0 8- 8 ShonRen) SR doRE MBS HDo1 ¥ | ANERG M piperidin-1-

Vi &rifd-s{cartoRh@idephenyl ) - 3- [ (5- cycl opropyl -1 H-tetrazol -
I'-yl)methyl]- -piperidin-|ylpyrazine- 2-carboxam de;

s oA SO i EREY LB el
yigyrdritd-3{cArtoRh@i@phenyl ) - 3-[ (5-met hyl -1 H-tetrazol - | -yl )
nmet hyl ] -i V-pi peridin-1-yl pyrazme- 2-carboxam de; t
5,6-bis@uellbrophenyl)-3-[(5-methyl-2 H-tetrazol-2-yl)methyl]-N-piperidin-1-ylpyrazine-
6- (4- chl orophenyl ) - 5- (4- et hyl phenyl ) -3-[ (pi peri di n-1-
2-GpFRp¥eRBYS ar bonyi | pyr azi ne- 2- car boxyl ate; rt-butyl

. | _ (4 -.3- Lnerk:diN-d-__ .
5 e AL AEIRIREY b el 1 TR RIS b PSS s yrcin
2-Gartickaglifi@r ophenyl ) - 5- (4- met hyl phenyl ) -
peridin-1-yl-3-(2Htetrazol - 2-

tyl 6-(4-chlorophenyl)-5-(4-methylphenyl)-3-[(piperidin-1-

ter-t-gll
ylamino)carbonyl]pyrazine-2-carboxylate;

tert-butyl 5-(4-chlorophenyl)-6-(4-methylphenyl)-3-[(piperidin-1-
ylamino)carbonyl]pyrazine-2-carboxylate;
6-(4-chlorophenyl)-5-(4-methylphenyl)-N-piperidin-1-yl-3-(2H-tetrazol-2-
ylmethyl)pyrazine-2-carboxamide;
5-(4-chlorophenyl)-6-(4-methylphenyl)-N-piperidin-1-yl-3-(2H-tetrazol-2-

ylmethyl)pyrazine-2-carboxamide;
tert-butyl 5,6-bis(4-chlorophenyl)-3-{[(2-hydroxyethyl)(methyl)amino]-

carbonyl}pyrazine-2-carboxylate;
5,6-bis-(4-chloro-phenyl)-3-propoxy-pyrazine-2-carboxylic acid piperidin-1-ylamide;
5,6-bis(4-chlorophenyl)-N-piperidin-1-yl-3-(2H-tetrazol-5-ylmethyl)pyrazine-2-
carboxamide '
5,6-bis(4-chlorophenyl)-N-piperidin-1-yl-3-(1H-tetrazol-5-yl)pyrazine-2-carboxamide;
5,6-bis(4-chloropheny1)—3-[(5-morpholin-4—yl-2H—te;trazol-2—yl)methyl]-N—piperidin-1-

ylpyrazine-2-carboxamide;
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yl met hyl ) pyr azi ne- 2- car boxam de;
5- (4-chl or ophenyl ) - 6- (4- et hyl phenyl ) -
wopb@anidin-| -yl -3-(2Htetrazol - 2- PCT/SE2004/000970
yI nmet hyl ) pyrazi ne- 2- car boxam de; t rt-butyl
, 6- bi s(4-chl orophenyl)-3-{[ (21 hydr oxyet hyl ) (et hyl ) am
| no] car bonyl } pyrazi ne- 2- car boxyl at e;
5, 6- bi s- (4-chl or o- phenyl ) - 3- pr opoxy- pyr azi ne- 2- carboxy
I 1-1-yDmethyl]-N-pi -1-
5L RO A N o
ylpyreztm@i{ﬂar@cyirm hyl ) pyr azi ne- 2- . car boxam de

5 Ebaidrabionsegy Bor neaqi- YRl B g 142 blrazol -

yl)ﬁﬂ&t%mpg&gz—lﬁgltgmagme) 3-[(5-norpholin-4-yl-2Htetraz
yI') met hyl | - N- pi peri di n-1yl pyrazi ne-

5,6-bisét-bldrrophdeyl)-N-piperidin-1-yl-3-[(5-pyrrolidin-1-yl-1H-tetrazol-1-

4-ch en 3-[ (5-norpholin-4-yl-I
yl)r@eglpayngzuye %Cfﬁ& A ) N- Li(reri d!on I IyI pyrZ\zi ne- -
5,8 bh- &ﬂ&ﬁiﬂlgﬁyl?é {QS@nSMHEB?-QHQEﬁWJQ)-yI]methyl}-N~p1 eridin-1-
-plperldlnl 3-[(5-pyrrolidin-I-yl Htetrazol - 2-
yigaryziee- sﬂaﬁwﬂlﬂ@ﬂ%e 2-carboxanide; 5
5, é'_’ bggp chclér%ﬁﬁpﬂl}a gg{lff ?ék%ylrﬂrug IIC-'Ii-tﬁt_r?z_o);-ll_-Yl]methyI}-N-piperidin—l-

ylﬂr}‘rhﬁhé-amfbdxﬁhﬁdd’,ret hyl ] pyr azi ne- 2- car boxami de;
6- bi s(4- chloro hen

5 ? Pis(4-phipraphemyly-Gh4- 5@2@@2&5@0@6%;?rémﬁghpxymethybpyrazme 2-

a@, gy%m gperidin-1- ylpyrazine-2-carboxam de ;
s(4-chl orophenyl )-3- {[5-(nethylthio)-

5,6-bis{etilarphenyly- WUk difpbrdeyclopixybr3d[(H- 1- o
| pyra ne 2- boxan de, i s(4-chl orophenyl) -
ﬂ%(‘ﬂ% %YJJIGP@[)@VWE‘?‘ "‘}argéx(aﬁﬁfl?mxynet hyl ) pyr azi ne- 2-
5 G%fs@péﬁmdf)ﬁen 1)-3-[(4,4- d1ﬂuorop1per1d1n—1 ayl)methyl]-N—p Ipe:ndme— -ylgyrazme-

i s(4- chlorophenyl) | uor ocycl ohexyl)
2- ca{rwmmudtt uor obenzyl ) oxy] rret hyI }pyr azi ne- 2- car boxani de;

5 &bl upmrbRRYDsehgitomeyrghoy i st dithgraminridin-1y
yDhehy1ykazind?2 Raroslhmitel oy | pyrazi ne- 2- car boxam de;
5,6-bis(4-chlorophenyl)-N-(4,4-difluoropiperidin-1-y1)-3-(methoxymethyl)pyrazine-2-
carboxamide;

and pharmaceutically acceptable salts thereof.

~ 7. A compound of formula I as claimed in any previous claim for use as a medicament.

8. A pharmaceutical formulation comprising a compound of formula 1, as defined in any

one of claims 1 to 6 and a pharmaceutically acceptable adjuvant, diluent or carrier.

9. Use of a compound of formula I according to any one of claims 1 to 6 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
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5, 6- bi s(4-chl orophenyl)-iV-(4, 4-di fl uorocycl ohexyl) - 3-
[ (4, 4-difluoropiperidin-lyl)

waorbdali]oayr azi ne- 2- car boxam de; or PCT/SE2004/000970
5, 6- bi s(4-chl orophenyl) -
- (4, 4-di fluoropiperidin-I-yl):3-(nmethoxynet hyl)pyrazin

e-2- Q carboxam de; and pharnaceutically acceptable
salts thereof. 7. A conmpound of formula | as clained

any reV|ou m.fo use di cament 8. A,
oty B erologfh Bt oSiehr 8 HEeS Rl Bbiralpetial “isorders,
Paﬁcﬁfsﬂﬁ'sa Diseds, defuhfi@glon’® aThoréead ANHeMBerls t Diadd)d immune,

phar maceut i cal | y acceptabl e g% uvant, diluent or

caréf@wasc&ar rgprogdyetivss angd fmdﬁpr@mmdxs ersoBaplicashpcla dissasss mplated to the

resérgﬁlgx% aﬁ)cp% %}{'018{ rﬁir &gﬁ%l?,rlgh &E?xd%{] %]Blg)u Saldggtlglrl AAd/or relapse

ind@adend y, psychiatric O disor ders such as psychotic

di sorder's, schizophreni a and bi pol ar di sorders,
anxiety, anxiodepressive di sorders, depression, .
10.¢ gg%tgéﬁe\{/ gg %!ﬁ%ﬂ{gd(ﬁ;SI \?glt iPsydl d%ng Hﬁg{]cfgfsgésych%c fhsorders schizophrenia
amhlblpelat disorddtss anxietys anxapidepigssive discrdes| a¢peeusivng cogrining disorders,
and neur ol ogj cal. di sor e S ch as denent
MeRQLy &sé@ig@agteﬁsgge Iagqngu s%g,diq%ﬁ%eéﬁ @Oar;gfé é)lgﬁnna attention disorders,
ifdpEy | NghONefrddNoddditRe, AARIbIBL > CncdrBY
eplcg%i ovascﬁl aer, replr%guct Ive a%g en ogcrréi&%eemdeulror ggls disorders,
Parkipon’s dJhisedss, stetia@en s elGltoggh t and hdlzhedper st mlgea&nd immune,

.astro ntestln t ended abuse,..
car el Ri s A BB ST ePs GHOGk: HiseRSa Tfted to the
respif 6yl B QAQSdihdstimS Ys§BleAt rdnd Ehtreficdehifuse PaNEPRSH Gnd/or relapse
di sorders, schi zophreni a and bi pol ar di sorders,
indigabions, v, cemRiisng cisimeisistoviagd ﬂthmS‘;OlOﬂ@plﬂEs@fwhve amount of a

o) e _disorder i sor.d e
orfi Rk (SRt DA S Fue BRI ML ILEBAREF Boacsd thsgpafi o
attention disorders, epilepsy, and related conditions,
neurologlcal dlsorders neur ol ogi cal di sorders,
11. PreampBd-as defisechisany que of elgiienl & CHusainthe treatment of obesity.
Al zhei mer' s Di sease, inmune, cardi ovascul ar,
reproducti ve and endocrine disorders, septic shock,
12. dA seagpesnd eabaieén‘iedl Gn tdng avesqfi ¢lainey ¥ tandl in combination with another
é%ftrolqgfstlnal stem and extended abuse, addiction
phamageyfics @8ti ons, conprising administering a
pharnacologlcally effective anount of a conpound of
formula | according to claiml to a patient in need
13. tAhprogesk to prepare a compound of formula I according to claim 1 comprising

a) reacting a compound of formula ITI

R‘Qj[N\iECOQH
»
R' N~ R

Il

in which R', R* and R* are as previously defined with an amine of formula TV

R3R® YNH, v
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I L A compound as defined in any one of clains 1 to 6

for use in the treatnent of obesity. 12. A conpound as
wdebisneth3sn any one of clains 1 to 6 in combi NRCT/SA2004/000970

wi th anot her pharnaceutically activre conmpound. 13. A

process to prepare a conpounfi3of forrmula | according

to claiml conprising a) reacting a conpound of

formula H | I | in which Rl, R2 and R4 are as
in Whith 0 u®! anddef droadlpwividusBrictintdién @ folbartninlthe pisBEROT a coupling

YNH2 I'Vin which Y, R5 and R6 are as previously defined__.
agdnh and spliorely, injthe presennecafenbase i adCHERITH HAPERRy -25°C to

optionally in the presence of, . asg2 at . g4 erat. .
1SR nB Yt 0Bt o5 Jertrge 1amateicty R § ot R S ot dudly defined

4 IsR6Whi ch: R4 are as previously ~

an%gf ﬁ%%@#d%?%bl&ﬁ)émg%g@ggrpr evi ousl y defined, or
b) b) reaetiyt dnnayidenofefermidadl formula XI in which Rl, R2 and

R3 are as previously defined with an acetyl ene of

formula Xkl HC GZ XI" in which Zis as previously

defined i, an igert solvent and optionally in the

presd g}\ talyst at a tenperature in the range

of -250¢ to 1500C to give conmpounds of fornmula | in

whi ch1 nd R3 are as previously defined and R4

represent Na grjoup CH2(IH 1, 2,3- triazol-1-ylY in
which the triazple is optionally substituted on carbon

by Z ; or redcting a conpound of formula XIV XIV in

whi ch R1, and R4 are as previously defined and Re
in waphaSeRt sndR® alelag lpreyiausty daftckdan ami ne of fornula IV

R5R6 YNH2 1V or t thereof in which Y, R5 and R6

wiyan agstylne i 6812 &k i ned in a solvent in the
H-C=C-Z

Xl
in which Z is as previously defined 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 compounds of formula I
in which R!, R? and R? are as previously defined and R* represents a group CHp(1H-1,2,3-

triazol-1-yl) in which the triazole is optionally substituted on carbon by Z ; or

¢) reacting a compound of formula XIV

e
sz[NiCOZR
=
R N7 TR’
X1V
in which R*, R? and R* are as previously defined and R® represents an alkyl group with an
amine of formula IV
R’R® YNH, v
or a salt thereof in which Y, R’ and R® are as previously defined in a solvent in the

presence of a coupling agent and optionally in an inert atmosphere at a temperature in the
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presence of a coupling agent and optionally in an

i nert atnosphere at a tenperature in therange of -250C
wWOQoaDD34t 0 gi ve conpounds of fornula | in whPCciySRI004/000970

R2 and R4 are as previously defined and R3 is COYNRS5R6

; or d) reacting .a conpound qfigformula XV 5 XV in

which R1, R2 and R4 are as previously defined and X

represents a leaving group with an amne of fornmula IV

v V. | . N v .
Y 1ML
ra‘%%gr eﬂ:g E|c())r le%/qagﬁtél @V %gﬁlﬂé‘%ﬁ% ﬁ?gorlg& vent opcthl 1?rsia l'y d R are as
préviodsheddfiredend ®df COYNMR®Rglora tenperature in the

range of -250C to 1500C to give conpounds of formula |

in which RL, R2 and R4 are as previously defined and

d)5%g%§g§ﬁ¥%ﬁ?ﬁﬁgﬁ?gﬁgﬁﬂgﬁhprotecting conpounds of

one or nore groups is protected,
to give a conmpounds of fornmula I. 15 14. A conpound of
formua Xl as preyiously defined. 20

I\I

’ y

R N7 TR
XV

in which R!, R? and R* are as previously defined and X represents a leaving grdup with an
amine of formula IV

R’R® YNH, v

or a salt thereof in which Y, R® and R° are as previously defined in a solvent optionally in
the presence of a base at a temperature in the range of -25°C to 150°C to give compounds
of formula I in which Rl, R? and R* are as previously defined and R’is COYNRSRG; or

d) de-protecting compounds of formula I, in which one or more groups is protected, to

give a compounds of formula L

14. A compound of formula XI
2 3
N R
R I N
1 =
R N
N3
Xl

in which Rl, R? and R® are as previously defined.



