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application clainms the benefit of U S. Provisional Application Serl1 | AUG 2004
No. 60/ 182, 934 y I ?% ebruary 16, 2000 and of U.S. Provisional %Aq%l i cation
Serial No.60/ 206 8% i1 ed May 22, 2000, the teachings of FAHPER e
incorporated herein by reference. FIELD OF THE | NVENTI ON 10 The present
invention relates to novel aryl pyrazi ne conpounds that have useful

phar macol ogi cal properties in that they bind to cellular receptors,
including CRF receptors. Certain of these conpounds can bind to and

nodul ate the activity of such r tors. rtantl t he conmpounds of the
i nvention include conpounds thaﬁ%g %W%‘F‘ééu vity and/ or high
affinity to CiRF1 recephiorapplicaivn blﬁlﬁfsrtﬁ@'bgneﬁﬁ oRe. §%bﬂgoﬁ@%ﬁca{u¥ﬂ’%eﬁal
Receptors). This invention also relates to pharmaceutical “conpositions

conprising such CHMMAFRA34 Sird Rebropryel 6, 3800 mdsef A S cBrivpisianl SAplication Serial

phar maceuti cal a%’ﬁoﬁzoeﬁsgﬁlledyh 125 CAIOEAE 1oftbinS Uil drd ﬁmg@ fefl i 8in 39
neur ol ogi cal di seases, Inc I Hg vaj or depre sl on, anxie d

di sorders, post- trﬁfamntwtl c stress disorder, supr anucl ear pal sy and feeding
di sorders, as welgy FRANTEN 20 1| rmunol ogi cal, cardiovascul ar or
heart-rel ated di seases zﬁ% col onlé hypersensitivity associated with
psychopat hol agi cal di TheprEamceveatioh r&’hﬂeemSIOVGP\ﬁidlpMaﬂﬂaédrl}pohﬂiﬂsshat havéent i on
relates to the use, h_conpounds as pr for, . th ocal i zati on. of

cel lular receptors i % % ag%rc??‘ir%‘ﬁén Qggfg,kaQ EEePIE 1 | ON
Corticotropin rel@ﬂ%ﬁeﬁgtoiﬁﬂeﬁhb%):po@oﬁﬂd%ﬂﬁd Gind mpeithte @2, activityloh e

pri mary phy5|olo |caI regyl at or_of proo Ianocortln derived
peptide secreti or? TPRIOFH dmportaatly, die CWY‘E’F&E’%‘?“"@‘FV%‘E{’“ ind] d&&am%%ﬂs e its
endocrine rol e ammdhaﬂmmete&; afk/@16bh =iffiHRy ROORSL REpRE (CBHicbRsp | zat i on of

that the hgornone 30 has a broad extrahypothal am c

CRF has dem)nst r
di stributiond ?Rr‘?g"a%%%ﬁWFWH%FW?Q‘°§}§P§ﬁvmnﬁ#6&%‘°é§°P]¥W%ém§bect rum of
aut onomi ¢, el ect reORPosHiont QipRiging ARE cheftaNdsQhdio 1B {se6f Sl QadoniBt Wi th a

neurotransmtter or neuronodul ator role in brain. There is al so evidence

that 1 6 AUG 200;Pharperaytivabagents. saaTn et sbrsychiptig disorderscaan pevrelpgical
integrating the rﬁ%&@@%ﬁlu@ﬁgmﬁr BEPraLEien, Sl LA d?éaycﬁfs,%&agﬁﬁalanc stress

psychol ogi cal , and i nmunol oal cal stressors.” Clinical data provide evidence
that CRF has a r dfserden sypsapesieapaligand ffesding Sserdernas well tetsp@icattfcal di seases

i ncl udi ng depies infinoldies, %srnmm&ﬂwhghsfam@&&aeeaqnm dQLoe/

role for CRF has al so been postulated in the etiol ogy and thophy5| oI ogy
of Al zhei mer's di2&waiated with psychppatholagien! é@@ﬂvencemweﬁﬁgtﬁdﬁmgnﬂiyé'@ase
Progressive  subifhinGakeddlis2Ris BYRLERRDL G0 i HeAbeafifdBh BPIcHuES | heY
relate to the dysfunction of neurons 1 n the centr nervous system 10
In af fective di SGPCGEPH%VSW@OU@epresm on, the concentration of CRF is
significantly increased in the cerebral spinal fluid (CSF) of drug-free

i ndividuals. Furthernore, the density of CRF receptors is significantly
decr eased i n 25he BAGGROUNDIQRKHE BYVENITIONde victins, consistent with a
hyper secreti on of CRF, i e A b .
adrenocorticotropin ( Eﬁh%ﬁglsf&%a%s ﬁfcg'r@'—#) Vo c‘% et%dg’rlé ° PODERr ved i n
depressed pati entpbysidogical icgulatet ofmphomslanmomatmre{ﬁ}jdmemmpmmmat es
provi de additionqi pport for t ehp esi s that . hypersecr.etion of CRF
may be involved in ‘ﬁe syr?f)PILWyggagen%i ﬁ&ﬁﬂh‘ﬁﬁw B?rglfg‘ﬂgﬁt. eliﬁg“%rﬂ s al so
prelimnary evi deiend mhmhothstochgtmbaldbcalmudmfm&asﬁemoﬁmwdltﬁaeme Ghimohevel s

been i mpl | cabdd A TSP aY B Te dkRrD 1 L srEY oty GEFL seppce
a wide spectrum of antonomic, electrophysiological and behavioral effects consistent

with a neurotransmitter or neuromodulator role in brain. There is also evidence that



produces anxiogenic effects in animal s and interactions between
benzodi azepi ne / non- benzodi azepi ne anxi ol ytics and CRF have beerg AUs 200,
denonstrat ed iwoaineés ety of behavioral 25 anxiety nodel S.T(gg@o{,&izaary

studies using the putative CRF receptor antagonist -helical —ovine CRF
(9-41) in a variety of behavioral paradigns denonstrate that the antagoni st
produces "anxi olasgnificpntrele indptegrating théwgtponseef the atinteet systerh yo giysivlogicalt o t he
benzodi azepi nes. 4 A f@lnoi&s i and receptor binding studies
have all demonst’rat e é'?%{%r actl oorll s(ei{eévf/e&gh CRF and benzodi azepi ne
anxiolytics providing further evidence for the 30 invol venent of CRF in
t hese di sorders. Chl gy.di oxi de att enuat t he "anxi ogenj ¢ 6 AUG 2004
WD 01/ 60806 PCT/ LSO § DR ISR PEEE Siamet il Y got W‘?lﬁéslé?gﬁﬂcidl?f’fzdﬁéﬂ% and in
t he acousti c5st akilrblgicslslisedsts ibdtiding depessidapEnt)-REAEIIR6rdER GRPlalina Nt agoni st
Ro 15-1788, which % wi t hgut behavi oral acti vi té}g al one in the operant

e P $

conflict test, M9 or(iRFchas also peeppgstylated in thsstiolapiyad aatherhysielagier |

whi | e the benzoi AZBRERs didkR! FRAGRGRS tisdasd Budtifdne ARSRE ebetdigvact i ons of
CRF. 5 CRF has also been jnplicated in the pathogeneisis of certain

i munol ogi cal , SEAMErlsFaley asamyptrepkic lateraksclsrosiy agithewiglatedo thgdysfenstion of

hypert ensi on, tm@roqgﬁ@}gnﬁqgg%is%sgem_heart failure, stroke and
osteoporosis, as well as in premature birth, psychosocial dwarfism
stress-indué@d fever, ulcer, diarrhea, post-operative ileus and colonic 10
hypersensitivity assQgc) ] - ‘ i ] ce and stress.
The mechani sns and s?ﬁgg&g? %@%ﬁﬁaﬁé}g%k&%ﬁﬁ&%ﬁg@%&%ﬁgﬁ?Sanxi olytics
and anti depr es sepificantly dntrresedtitnthie ceretira spipad diid C8F)of dtug-free inglivixhaals. be ful |y

The-suppr essi on o aret PR TR Sl B ncl Bl ock Bl B il "

di sorders. O paf suigdd \aetimsntopsigiett withe hypeadecretiomelf ICRIFN &r addibndheesis@axanm ni ng
the effects,of E_recept.or, ant i st pepti (a-helical,. CRFm.,) in a
variety of %gha\?f“gf%f&%%%gléfﬁnﬁgmﬁ%ggﬂéfg ﬁ%eﬁ? ggg(ﬁ”? ﬂcg?m’ts‘r?ée‘im#%goni st

produces "anxi oldypressed pakiaits. Firdchigital stydias intrad indeby-herhan griadatds Prolvide additional
benzodi azepi nes. 20 rtain smal | ecule c unds for the treatnent of
CRF rel ated di sg?pa’é)rrts%e} ﬂhe%ygt’%eéig a&@ﬁ%ﬂﬁ“?ﬁgﬁgqﬁ? BYUdY R e pEPPIOMY oy ew
see J. MCart hy sedh imbhumadepressioh.aThere is BRS prefmin§ @viddde® thi tricydgyever , none of
t hese conpounds an arylpyrazjne structure, Cox et al. . 98/ 38174)
have di scl osed %?%ﬁfa@?%%?@ﬂﬁvé’ﬁaﬁ& mpdplate g purphers Of%ég"e%tﬂ’ai’%m
channel bl oeker drdih t he treatnment of central nervous system di sorders. The
Cox application requires that the aryl pyrazi ne conpounds be substituted

W th two-ami no or amdo groups. 3 16AUR001 WO 01/60506 PCT/ USQ /05264
S RY OF THE | NVENTRIOb:s\8o Beenemplivated intBoaRIoRd of @i Rly-ralaiél Ribradis.NERF
conpounds, including aryl pyrazines .that can bind with high affinity and
hi gh sel ecti vi t J48 }05%&%%&?”@ R I AR TECInH AW e RENZOVAZERIBE G108 The

i nvention thus bacbaidRsineRixithdRs bACHI 1094 ¥eeR berfthhsitthGh § 94noitdeRvidhp eases
associated with CRF, receptars, including CNS-related disorders and

di seases, fart F%?%W?I%fwswimé% Paive i Rbgesptr antpggnistc thebicahnd
chroni ¢ neur ol 0giis@tRE (SH1)ELE ParicR M beliaREA il MbRYsBAE BE: GOMRYURGS Oof the
invention are preferably substituted at the 2-Ting 10 position-by a
carbocyclic aryProgpestndighyhic-like" sHeqtsthat apegyplitaively siveilar teche bepzodiagepings.

het er oaromati c W&B&mﬁa{,kﬁ&wﬁ%&r@eﬁwm&ﬂgm Habe OstiieB & QG6H 11 NI
menber such as pyridyl, pyrimdinyl "and t 1 ke. Aryl pyrazine conpounds

of the inventiohe Rt and bpnzediazeping goxinlytics providiog fuxthen avidesee formbe posi ti on
(para wWith ggspgrbr A ARt . . - . supgtituent,
particularly a nony%@gﬁnagf?c group s%%#%ﬁ%?%&%%%ﬁ%g{hgg a|°%/lj]ﬁ°yl ,

het emal kyl and the |ike, preferably am noal kyl and al koxy. Preferably the
3-ring 5




position of pyrazine conmpounds of the invention is unsubstituted (igey; 00
hydr ogen) or substituted by other than am no (-NH2) or al kyl am de

(- NHC(=O) al kyl woRg@kdshecul arly - NHC(=O C, . al kyl or - NHC(=0 £f63%548a0 kY! )
and/or the 5-ring position of pyrazine conpounds of the invention are

ot her than hydrogen, al kyl, am noal kyl or a nitrogen 20 contai ni ng

het Frgal i(r:]ycl i cfmd]tmmwmwc@mmwmmmmstwﬁ@mem%em; on .
i nclude those o . ol 17485 2[.ei n:
1 6 AUG 2004 WD e R oY ) 17480 gl%‘é’?ﬁ%?ﬁ%&’ep%‘@h’?lla, Ay
optional | y substaldnatirettie npapinhydnflicotestamevargt itterededty ofIRFsihiaidudesidpendatt er ocycl i ¢
group having from1 to, 3 rings,..and 3 to 8 rin ers in each ri nd |
26 about 3 het e Hile e belgfisReping vesss pom i LA EhEeoA G A SR CRE

hal ogen, cyanmp, nitro, amno, optionally 5 substituted al kyl, optionally

substituted al kenyl, optionally substituted alkynyl, optionally,
substituted nono or Ibes AspheRbimpgeateddn thepgtheashafis el seeadn lppunelpgicalnt | onal | y

substituted al kydaiditiv@sculdPérHeRlelayedHitbaibd sublf £hyptréddichilabiyRithia aflf coBpdstinal |y
substituted alkylsulfonyl and R2 is hal ogen, ~cyano, nitro, am no,

optional | y substheattfalaregitieke and 9pteonerpsis) 8y well pxinjpramagie binthy pgydhasegipl
optionally substj C ] : 1 | 1:00,
optionally subsdtv{aﬁfts{éj(sj@ég#ﬁ]gg%? f"gg‘% ?lgﬁglﬁeéﬁiw%ﬁg e%laé%(? |€,

optional |y sifbsthyperseasitivigh desdcwmted iwith pkychenathologics diskiryanea dvd tstrassit ed

al kyl sul fonyl; with the proviso that if Ar is phenyl substituted with

hal ogen, napthyl, or naphthyl substituted wi th hal ogen, then the conpounds
where R, is hydr ogen The¢ machamemsaand sitek5f ectoh thebmgh whick ferverstngd empaytivd sndf t he

invention also include those of.the fol] ow For a.20 RKi.V, Rs

Formil a1 A or o BRdHERRtarey pHEfratie O o b2 ey Euel iR .
sel ect ed from H, beai hgloltighizedGawerat, tanthky ar€involyedih Khenyppreskieh off®E CN, C, 4
hal oal kyl, trifluoromethyl . trifluoronmet.ho ~NH(C14 .al kyl ), -N(Cl4 -

al kyl ) (C, 4 akyl§ypers %ii’e’,‘? gssﬁvﬁ‘yﬁ“)‘*?“%‘\!’i&“f‘i%b%%?‘g‘c‘éfﬂa}‘ﬁ%@ 's sel ect ed
fromthe group cgelahiairyRgdied exadiRingalicefcts BNOCRF feceptor alffgonidngkpidetuchelicef | ned
below, and 5 i 6 2004 WO Q1/6Q506 PCT/US01/05264 R, .iS.S cted from
the group consist I)HTaWB‘P'(?gé‘?]i‘fm?fﬁ]I H?B’g‘l‘;fnsgﬂﬂeﬂ?‘?s,ﬁa@w&% fofagomstyy o1
,al kyl), - N(Cldpradderd "hEoldticliney bifectsailitatSE1kindilarltd il Heidoftiazdpitle@al kyl ,

trifluoronethyl, trifluoronethoxy, -XR , and Y; R 1is absent or an oxygen
atom 5 Ar is phenyl, nono-, di-, or tri-substituted with Rc, or Ar is

sel ected frogg the gr @¢Raif 9BR1 Hblkddtt BmpHRRSHoPIE treddérdt GV CRF Rifdidaciyddess _
pyri mdinyl, and thiophenyl, each of which is wunsubstjtuted or_pono-, di-,

or tri-substituthayebsenAispesed i theliterrrs)fosgiraew ol MaCaphy etiak Cyrefharm
substituted w t hpfak.08e ospPidivever, fine BARLE B¥thpoudd lﬁyﬁﬁ*lbjaﬁﬁ;& sWhdnite.
cl uded,

hal ogen, then the conpounds where R, is hydrogen are ex

'
t

Cox et al. (WO 98/38174) have disclosed certain aryl pyrazine derivatives for use
25  as sodium channel blockers in the treatment of central nervous system disorders. The
Cox application requires that the arylpyrazine compounds be substituted with two-amino

or amido groups.



R and RB, which may be the sanme or different, are independently selected
at each occurrence fromthe group consisting of. hydrogen and strallél‘AUU 2004
branched, or wpel4mesal kyl groups consisting of 1 to 8 carkqsel@eR. Wi ch
may contain one or nore double or triple bonds, each of which may be
further substituted with one or 15 nmore substituent(s) selected from oxo,
hydroxy, hal ogersUMMARY GFEBEINVENGKN 4 alkyl), -N(Cl .4 alkyl)(C, 4

| kyl), -NHC(O (Cl. 4 C 4
Apls -S(%n%g 4 w&¥%ﬂw%%%%ﬁH(014 i gy i gmgiﬂsé%%’%“
alkyl). and z; Reatren bindnsguhigheaifnty ane high selebtizty o SRF, moeptors, m.ehrfg

group consistin Kyl rifl

trifluoronet hox%y%%%%n’?\%gt&y@%qﬁh%&g%%y% for t{eft(')nr?g y su% %ﬂc{ ut ed
with 0-2 RD, 5C2 d&casbk@sqpiatedwb&tﬁkmmcbtmt uﬂmhﬂu% m-reﬁﬂad disatdes ynd/diseases,
substituted wth cIo subst i with 0-2 RD,. (C, .,
cycl oal kyl ) C, a%ﬁ%frﬁpaﬂ[‘)e%% 4%&@5 aot e(i“@dllfo’éff’ Rf)ﬁ“}l"%f'}g@f‘?(r%ﬁ ed
with 0-2 RD, - ﬂihadesal kyI) substltuted with 0-2 RD, -N(C14 al kyl)(C,,
al kyl) each 25 |ndependently substituted with 0-2 RD, -XRA, and Y; RDis
i ndependently sel ected at each occurrence the group consisting of hal ogen,

hydroxy, cyano, C14Ahkp9razme%§i;dﬁﬁasl@‘flﬂe mveh&ﬂ(u@reprééeﬂéwb)subsnmted at the 2-ring
-N(Cl4al kl') (Ciral kYI ) phol 1 no, pyrrolidino, l% peri di no,
ap

t hi oror phol %0, PP} zﬂ%’ocyﬁhc Y IP\ BT R8 Phemyh Baphihg| A thedikgear Ry | ) |

trifl t hyl , o |

CONCLe i k! ) ( Lbiomchaé OB Bty lifrogrogie Biviph shio S g ma skl
PCT/ US01/ 05264 XS pwﬁ aBeidaRsa (hedikp. éevleﬂame eomphungs efthe inmention plemare he
ro con tin - win o

TR G Loy Ny e eried ks s iditon Geg gl G anytsidhueng pr
_NRBC(=O) -, - NHSGE)}WIOS@@HSFWQ%‘ pagicwlgily a non- aamam me@@s alkelrrikeByly and z

are |ndepenq%nt | ¥y Rty Pind B gﬁ:%g L. ng of
3- to 7-menbered”carbocyclic angﬁh ter ol;c f‘noilidﬁg}&&pisifo Eer&wésgﬂl#at ed,
unsat ur at ed, or pasitereafipyTazipgopipowrsly ofthe @Mb&m supadistibited(i crlvdmgenl)rm e

substituents S Iy l, X C'
Aol S O(CLa an e vy o Gl SR R 3 o fliiss RN S dithlE, ©
-S(0), (C14 al kyIBHC(aﬂmxliﬂk)éai-ME(‘@)@sﬁyer /o éteSFrgypositian qfippagise cont ai n
one or nore het t o) 08 d,S t he. 0| nt of
attachnent bei ng;slgﬁéuﬁg;r&)(%r n&glra?edo‘ﬁ ro gldr 1 moa%glp%ﬁ eaner/

sel ected at 2®ac lvowaining heterodicfdlio ropoutd. and 2. 15 Partl cularly preferred
aryl pyrazi nes of the invention include conpounds of the follow ng Formula
IBj RI/ \NO'Ar IB wherein: 20 Ar is selected fromthe group consisting of
phenyl, |- or 2-naphTypjdally greferréd compounds pfthé thyéntioR include thosdlof fe Pflovirigdi Nyl ,
each Ar optlonaIFlo}/mﬁufstituted with 1 to5 with R group, with the proviso
that at |east on€ ot the positions ortho or para to the point of attachnent
of Ar to the pyrazine ring systemis substituted; R is selected fromH,
Cl4 al kyl, g4 al kenyl, C24 al kynyl, (GC3.6 CXIC| oakkyl ) C14 al kyl, 25 hal ogen,
CN, Cl14 haloallyl, -NH(C, 4 al kyl), -N T 4 al kyl), O(Cl4 al kyl),
and -S(OX(C1,1 alkyl), wherein b is 0, 1, lor 2l R2 is selected fromthe
group consisting of-)UR,, and Y, wherei nd Y are as defined bel ow,
7 1 6 AUG 234 WO 01/ 60806 PCT/ US01/05%64 N Ar I

wherein:




X is independently sel ected at each occurrence fromthe group con?iﬁs’&tdﬂnﬂ of
-CH, , - CHR -, -0-, -S(On, -NH, -NR -, -C(=O NH, -C(=0)NR5-, b 200
-S(O, NH, -5 = -NHC(=O -, -NRSC(=0O) -, -NHS(O o, sRssf O - -
(where nis 0,"%:0”%:)6?062); 5 Y and Z are independently sel e??glgs{glt each
occurrence fromthe group consisting of 3- to 7-nenbered heterocycl es,
saturated or unsgtyr | Qb : I HebetPabSib® sdehded ed
fromN, 0, and S, &mﬁ&ﬁﬁ%&gﬁl f%@ﬂ%ﬁ%ﬁ%@ etHl’g_ elgut?h}e’r _?arbpn or

ni trogen (where apmtéregyblicegroupdiavingdiomt torByingrearfdifrio § aing sebbers mpeddingiand one
or nore substituen |,8GL ' om hal ogen, oxo, hydroxy, am no, Cu al kyl,
-Q(Cl4 10 al ky|),£?°ﬁ§?‘&?3“§1d°ka§ﬁ”3*‘: -N(Cl4 alkY])(C 4 alkyl), and

-S(0), (Cl4 al kylB, spdRewre kach indemen@entl} hydprge, hploRS, ¢ysnes eitcdngio, bptimmliyhe gr oup

consi sting of_ hydrg e . | kyl, - 4 a2l kyl. - 1,

al kyl), -N(CT4 al kﬁ%{%ﬁ%q%yﬁﬁaﬁgﬁgmﬁgg%ﬂf?&%ﬁ@a %;Il}f"}ed(aw&?’ei ncis
0, 1, or 2), trifl omioosgtsiiystituted imchb oodidkyinne, wptionXI; substitdedvalkowp@ptionally, R
and Y are as define bo , and : ' e.the sanme or different,
are independently ?’g’f‘%ﬁtﬁih&"e n@@ﬁ%#&ﬁ@%‘ﬁﬂ%%@‘&?%ﬁ“@% 4% ting of
hydrogen, strai ghtalkjasfesileshd or cyclic al kyl groups consisting of 1 to 8
carbon atons, 20 which may contai n one Qr re doubl r triple bonds,
each of which neie ’661”}°§ﬂ’a|°¥ o, [HOf WP%&P“%HEP?%FWE@ aﬁﬁﬂ?ﬁ%‘?ﬁ‘éﬁw’bﬁwtﬁ
INCLa ARy O L O e L e P oY)
- al ky , 4 al ky - C, .. alkyl), - a alk

al kyl ), - NHS(O) m( Cubstifpied| plkoxys epfanplly, spbptpted 2 lé)%NH(’E'gP&‘)‘Y aPUpgiftyted
-S(O MN(C, 4 al kyl) iighdumiyky pptickiaiRtiftddSiisullonyr 2), and Z, wherein Z is
as 25 defined above; R6 .is independently selected at each gccurrence from
hal ogen, tri f1 uOPGHBIRPYiSo BRt 1| Aol GRS RSPt bl felossis Mgty ge epbiieh

al kyl (optional |y sulaaisiutels 98 WafoBenDthn th: bompdendsttitete Ny hydsdgBis br dntticdle Wi t h
0-2 1t,, C 4 alkynyl substituted with 0-2 R7, C3.6 cycloal kyl substituted
with 0-2 1t,15(C -, &dpdsdikyl)C, , alkyl substituted with 0-2 It,, 30
Q(C14 al kyl) substituted with 0-2 It,, -NH(Cl4 al kyl) substituted with 0-2
R' -N(Cl4 8 1 6 AUG 2004 WD 01/60806 PCT/USQO /05264 al k&g[élc,él alll%/IQ each
i ndependent | y subst i EfEepdspmppupdsef fae invepsion alsg fpelude,hosg.of opgngiFgmtul

i ndependently sejsgcted at each occurrence the group consisting of hal ogen,
C,, alkyl, -OcC1,; alkyl), -NH(C14 alkyl), -N(C, 4 alkyl)(C 4 alkyl),

nmor phol i no, 5 pyrrolidino, piperidino, thionorpholino, piperazino, '

4- hydr oxypi peridino, -S(Op(C 4 a | ) N triRf uoronethyl, trifluoromethoxy,
CO(C, 4al kyl ), CONH(C14 al kyl), CON(C™y alRyl)(C, 4 alkyl), -XP,, and Y,
abgve d
r

wherein X, R and Y are defined as pis 0, 1 or 2; and

phar maceutically acceptable salts k ; and preferably if Ar is

phenyl substituted with hal ogen, naphthyl, or naphthyl substituted wth

hal ogen, themothe exclusion of conpound&where 1) R, being hydrogen, am no
(-NH2) or alkylam de particularly -NHC( Fedfulad kyl or -

NHC(=O) C, _rcycl oal kyl, and/or 2) R2 being hydrogen, alkylam de particularly
- NHC( =O) C, 4al kyl °T&P%@N4@@©“EW?%IW?W§Wb substituted by one or two

15 al kyl parti cukafsls¥esedéth hwb(,]r ]ﬂgl,ac,ﬂiaﬂ(ﬁﬂﬂl@; alRpyRinalopGh, ENIEDRlAMYY | Ng.

In the above Fornulae |, I A _ and as wel |l as bel owsgemfled Fornmul ae la
through le, 11, Ha twiemgeetyl;mingromethgxy; AKGoHIE: at¥CiaalkiienaleyBg- Ar
groups incluge 2,4- dhyehi RARYh), (C2, eyihl met hoxyphenyl

4- et hoxy- 2- net hﬁéphen(yf*, é 2 6@;0)'& H 'met hyl phenyl

4- et hoxy- 2, 6-di

isﬁ’?‘eﬁ% #Wn, mﬂg@?ﬁ Gepsisting. ofi ‘ﬁgf:\h?‘fi F}F\éﬂy}’e}n <X, R,, and Y are
defined below; and




met hoxy- 4, 6-di et hyl phenyl , 2-nmet hoxy-4, 6-bi s(trifluoronethyl )phenyl ﬁ ? '
di cbl or o- 4- net hoxyphenyl 2 (2-(1- m)rphol i no) et hoxy) - 4, 6 di nmet hyI phe%ﬁ s
(2-(4-hydroxys- " i di no) et hoxy) - 4, 6- di net hyl phenyl , Fq:_q.hﬁ

(di met hyl am no) - %’5’?. dyl, and 2-chl oro-4-di net hyl am no- -pyrl ?&4

2- met hoxy- 25 4, 6-di net hyI 3-pyridyl. In the above Fornul ae I, IA and 1S,

as well as belo L£A r LIi,
"5, |1, 25, DEL W, SRR SRR, 8o ISBRD, iged 0, It Dl oML

chl oro, brono, iodo,NH(G, | allodomBi(Cy | alkybie€:hosllyyD), dindesSyL&En ﬁlkyl),ahdoage'l

t hi omet hoxy. 9 1 6 R&T/ /05264 In the above
Formulae 1, I A and ugrgge%vgﬂg%&gaﬁ&%— gf%—‘caly éd Fornmulae la through |e,
|1, Ha through IR,is abent or ahlokyget #oough he and IV, preferred R2 groups

i nclude dipropyl am.no, bi s(2- nethox 4-met hyl - | - pi per.azi no,

3- pent yl am ng, 55%118??{1 T ﬁlo é'%t#ﬁoigﬂ propyl anri no,

1- (di net hyl am ncr)x-ls?sepemﬁbmlﬂmrgmupl:ax(sﬁangnfrl dyl ) -2-butyl am no,

i mes s o oV "SRR Sy ST o e Bpeh s o8 WA ae |

A and IS, as weII aﬁuﬁ%ﬁh&wosiaﬁm-fm—e&ﬂ?@ﬁBMQe\vitchlo through le, Il, Ila

through I'li, 111 lla thro |V, preferr gro i nclu

met hyl, ethyl, c?H}ho‘PB P“t"rSPf‘F%dfg(Eé ¥l ﬂ@?%%‘i‘“‘gq’ﬁﬁﬁm%%i or n@h‘gﬁ

t2 hi( omet hOX?/,ILC? met haﬂﬁxf:hﬂtﬁt@ﬁit}ahaﬂ@emh eﬁﬂﬁ'cﬁ:ﬂﬂhﬂﬁvﬂﬂe{c& is hy((jirogcn are excluded; f
-(1-pyrroliding)et y an - et hoxy) et hoxy. Prefe ar razi nes o

the invention e#ﬂ a‘éi‘y 05 thy *‘%g Q{fé%/‘fahraf? PHCPE%%W)E ?%“@éli‘ tedBept or

bi ndi ng assays, SperJchﬁ'éhch: Yrofnhifle %&%ﬁ)ﬁoﬁsﬁshﬁ@eﬁlﬁydﬁgcnl dhdEoeaight| Braléhed, Wi Ch

follows. Particularly ﬂr eferred aryl pyr 2| nesﬁg t he invention have an | C50

in such a defined st¥%Htiakd ﬂr?i’pi‘/f"{n? 1119 B SHPSY 295P5 APiSH MaK SRR prey o ¢

1.5 mcronol ar or | emgse dodtié bl mﬂeb@dpreaiheif@mcynﬁylbé furthe® sub2tn@iedl with Bne or
nanonol ar or_ | ess, or even nore preferably

2}13[ o of ut 18 gﬁggm)l ar
or less or éVen | nafGiFoRENgHs) grlested Fom axp, d‘a"}ﬁ@f‘lf’%ﬁ g HC
vitro CRF receptor bamg, nsr(@\§~°aﬂ<y1)(d°x eflcq. - SIGROYE R YAl D m,.,oilkim%@ment' on
do not show activity in_ a _standard_ in VI ro Ne& channel g@ﬂg %%qgssay
specifically the ass%é&%@éﬂ“ﬁﬁé}&w pEYRy oS (
Particularly preferredyicylapynaaiaes of the invention do not show any 25
statistically si nlflcant activity in a defined standard in vitro Na
channel functio Yé?eﬁ"?ﬁ‘ea‘ﬁa"é QgeHsnqeiAT) the ETQup CpRsistipg, pi-haloger, o

invention fud her cogpib, smoan@t hegierdietty!, aailidenddiy,cRdeoxs,Uihias,i 4@ ¢,,om or

susceptible to (i. rophyl actic_treat nent rtain disorders or diseases
W Thean of fective  30MRHORHRaY SSUHERIG b el Py BRERGr Wi B2 Bt Gt may

be a human or ot her W@b&&uﬁaﬂﬁm agoe”v@clemqmtumlms@mqm@ﬁ such
as ot her prinmates. Treatma(t: of hunans, é@méﬁqﬁ QI on anj

(pet) or livestock S¥fasHyy s«.ﬁ‘l?yéﬂbﬁ‘&“tf’qﬁ’ Frogiyted itk &2 armunt
of a conpound of thegr,i VROt @iyl ssuﬁﬂﬁ&mssed la_y aneHl SMANE |, 0fkylP each
Additionally this invention relates tqQ the use of the CRF | conpounds of

the inventidh as prBeendegily puhshtytedwith &2, R KR4 Bcept ors in tissue

sections. The compieinastendthily ffcied amtocam@ame%fbuae@sw&@fdfm&g&, HyB@xy,
treatnent of CNS di sorders (gartl cul ar affectl ve di sorders, anxiet

di sorders, stress-refdPed diSetkdbr sCG @W’&eryﬁﬁﬂk@ﬁgs‘% e
abuse. Affective di S GlofRblnol NGyHEIRIR), | Aﬁp@ﬂgﬁo of HEGRITRBEAGN, ﬁ,lpgml ars-

di sorder, cyclothym a, and dysthym a. Anxi ety disorders_include g;ener alized

anxi ety di sorder, paRYSOXYBREMNos 2O Gurlisds riformsiy difneromethy
Stress-rel atgg Jalkyl), CONH(C, jalkyl), CON(C, ,alky]}(C, ,alkyl), -XR,, and Y;



di sorders include post-traumatic stress di sorder, henorrhagic stress,
stress-induced psychotic episodes, psychosocial dwarfism stressj§ AUB 2004
headaches, stress-induced i mmune 15 systens di sorders such as

st ress-i nducedWPHNEBI and stress-rel ated sl eep disorders. PEEVO526 sor ders
i ncl ude anorexia nervosa, bulima nervosa, and obesity. These conditions

are herein aftef: t 1 -1 di sprders.
Aryl pyrazi ne co%éiﬁg?%@?%ge]%e%%%{lbﬁl ¢ |Ir]}c"?%gltec§9(?g%r§po% fs) o "t he 20
Formulae 1, 1A, and FBRpasOwel(FOrs OfePOn--8iibei NredNRgt, n(FENH-a-CHOMNRIA | e,

Il, Ila through Ili, heMe@ad deNe) in th
treat rr:n: (r)? ug vari ;tsxfbéf#ﬂ"%&?m%?ég%ﬁ%bfﬁﬁ_ | %g'@dlé%ggﬁ'pr asrg@g'l’ Ea'a(ra

pal sy, AIDS rel at ed OSHR(Q,Ldiey)), adnt FNRESH(Ot; andlenent i a, neur odegenerati ve

di sorders such hei ner ! i sease, Parkinson's disease, and _

Nt ngt on- s i SouiaZ SR pepperly ST o ith SisPRAR: Bem e PEMrenfor e cita
damage, 25 anyotr oph7.gnehideed akarbelyelicoaind , hélersokker grods, PRhith P&E C eddirhted) such
as fibronyal gia and epileps These conditions are, hereinafter referred to

as the secondary CRF%\"QE%X@R@“& wyFhypasbe %ﬁ%“ﬁ%%?f@%&?ﬁ%ﬂﬁﬂ’é“%? t he
invention are usef ul s&taddd RldRES hBbalky) Coxer hydfdx P e, @Hcggml_ggtlgmt_or
function. 11 1 6 AUG 2004 WD 01/60806 PCT/ USO /05264 Additionally,

aryl pyrazi ne conpount¥ (e akyb, -Nina Aty Bie:-e3ley Dy ak-HO)S - erih @dor s™ of the

CRF receptorghn the L83l fPAineRberdd RUERENCIO lbrolps tanPhM bS58 bre NRleroatom(s)
cardi ovascul ar, hornonal, autoi nmune and inflanmmatory conditions. Such

condi tions include i pl¢ctedfram ., Board S.oyitltithe waint of dtaphmentpeipg, eitheripashonss
spastic col on, diarrgﬁ@gmﬁgﬁt operative ilius and colonic hypersensitivity
associ ated with psychopathol ogi cal disturbances or stress, hypertension,
tachycardi a, comjetndenenddntinpelecied al epeleoccimpdnes from Pt ly andsdat hyr oi d si ck
syndrone, inflamatory conditions effected by rheumatoid arthritis and
osteoarthritis, pain, asthma, psoriasis and allergies. These conditions
are referreds o her ePatitulaly peferrddanpmaz@ReORMAnvenGon in¢lndesgmioags ofshes .

Aryl pyrazi ne co HH%E .invention are al so useful as nodul ators of
the CRF1 recepp§¢ I ¥ﬁ%m%?§atnent of animal conditions associated with
aberrant CRF levels. These conditions include porcine 'stress syndrong,
bovi ne shipping fever, equine 15 paroxysmal {ibridlation, and dysfunctions
i nduced by confinenent in chickens, sheertrg ress in sheep or
human- ani mal interaction related stress i |dog , psychosocial dwarfism and
hypogl ycem a. These ani mal conditions ar. d to hereinafter as the
CRF- related animal disorders. 20 According to ye anot hé® aspect, the
present inventi Gehepdi?Vi des pharmaceuti cal conpositions conprising, one or
nmore aryl pyrazipne conpound of the invention of a pharnaceutical

accept abl e 8 t Ateselested Tgmythe gronPLopSisting pt H?gfé’Liln°¥%%apgﬁh¥]a?héh?’%?Y“éﬁly' of
the prinmary CNS disr sl murinSAmANdal Xr sphichally Subskiied with @ R Svh RRErodpe With ed

di sorders, or CRF-related animal disorders. 25 According to a still

further aspect of WREFOViE) B4t isast ong Sfithanositions Ortheexiaiaie theapint efattaciment of i on
(and especial |y | aReloekk fypime vhgisystefn it Rbstickig/ent i on) are useful as

standards and reagents in determning the ability of a potential

phar maceut i cal t% ibielrgted Homh Coratkyllee lstryh C:-adkynyl, (6. mobalkpd. 2lerd. 01/ 60806
PCT/ USQ / 05264 O hgfiods €S, Rloakhe 2 g -Rice, MAsosmdn /Ea. TAI LED
DESCR PT1 ON O THE IS G Bloattd oGl o “égk’?gnﬁ‘ouncf’s KRBl a |
shown above. Pref eided(0)(C,, alkyl), whereinbis 0, 1, or 2;

R, is selected from the group consisting of -XR, and Y, wherein X, R,, and Y are as
defined below;




5 conmpound of the invention include those of the foll ow ng For rruI a 19AUE%I[£

Ra | a or a phar rraceutl cally acceptable salt thereof, wherei n R, i

sel ected from‘jl—t? al kyl, C ., alkenyl, C _, al kynyl , pN C 4
PUSHS

hal oal kyl met hyl, trifluoromethoxy, -NH(Cl4 al ky ) - N( C14
al kyl)(C,i alkyl), - 10 O(C4a|ky|) and S(O" (C" alkyl); R2 is selected
fromthe group Kamxﬂqtcndagﬂy)ﬁales{mamadl Orﬁcurvmgrfmmthes‘muﬂmnsaww of -Gile - defined

Catal iyl o c1. FERkyy ORI AR A X gy PR Qa2

-S(O, (Cl 4 al kyl )-NHE&G[)a,I kyl, 15 tnfl uor orret hyI trifluoronet hoxy, - XRA

and Y; R, is abse n hen no- , -, or
tri-substituted W)[Q#c%_o)‘i‘ rgnadt %&%J@F’pﬁl %el gr up con3| sting of
napht hyl, pygi dylandByirk dﬂepéhdd%ﬁ? ket Aydach @BeTenbd mﬁl&zﬁgi'qupemhtmg‘ofv\hl chis
20 unsubstltuted or nono- or tri-substituted with Rc; with th

provi so that if As-f/ ‘E‘ﬁ’é"de?l?suiaﬁﬁaﬁ?W%%ﬁ'e?ntm?{?lmm@? napht hyl

substituted with halRaRm(s) hefd i KRS A HREdnt BBattachliéntibhgeshar
excluded; R and RB, whi ch may be the sanme or different, uﬁre i ndependent | y

sel ected at each GG@W?@EW@ﬁWQW@I@Uﬁ‘%%Y%W” SR B d
Stral gt br anchedy . suBiefie iéald] pllp0HBf, FRSho4-08 O byl 2, Car bon

atons; which may contaln one or nore le or tri pfe bonds, each of which
may be further subioDtuted with one or rmre substi tuent (s) sel ected from

ox0, hydroxy, hal o | MGl . 13 16 AUG 2004 WO 01/ 60806
PCT/ US01105264 al kyf’?’ﬁc--*‘*%lﬁ“‘gréﬂ‘ ]?(E:C‘ )r kyl), -NHC(O (C4 4 al kyl),

-N(C14 al kyl ) C( =O)-8@),(C,..aliy)I(hereitlpiB(00} rv(r@,J al kyl), -S(Oo(C1-9 alkyl),
-S(O ONH(d 4 al Ls)sble?jggeg{g%““ggﬁl?}?e r? 9?’ t}E‘y‘JgE"’ and Z, Rc is

i ndependently sé et e consi sting of
hal ogen, 5 cyano, (Blalamal KY(C,, alieyil +N}HCQJﬂUBy4N(C£4ralkUD%J 1 ek (OMGdr oxy,

i no, d C_, 4 |k t I )
SUbst tuted Wi oh G ieRats ¥190, 1o ik i), Ydehefbofol s dod R
cycl oal kyl substl tmaqlanﬂmé)asztaﬁﬁdaléc@a 7 cycloal kyl)C, -4 al kyl

bstituted with 0-2 RD,. - ‘Al kyl i ! -NH(C, 4
Z:Jk;ll) gugstm u?aéamﬁ?‘rﬁhﬁl}%gb?ég frﬁfﬁg%&gy%i%,gpacﬂ%%%%&ggc aiho (
i n?jepten(cjient ly sEbsdcbmmﬁom:hhg&uﬁcm,smg)@A tand Y; E;I i s independently
sel ected at eac Ol_(f rrence u g ]

Cl. alkyl B STREN) Ryl ptsp) ety fonpiohetd, %If%ﬂ’%’kv

E%Egﬁol i no, a@é?r/rolwh%omay @n?ﬁrandfﬁomﬁ?nm?rwl) mgsapacppf)‘ahl)aémm@mﬁ:lz

roxypi peridi no I Q oXY,
?/ 2 b al kyl Joe %‘5@{%%{%@9’@"’2 %%&‘y’ir“fiép%"f%tﬁr"%“ °|"H$?|5$%mand ¥
Xi s i ndependent|y o, eakay -M(aﬁﬂhylpemm;ﬂmmc.tmmn -NEC@XOR abtml).sNﬁ?Jl.\l nH_g of
-CH2-, - CHRa- 0)
20 s 5 o) o bR s R TR

- OSi H, (C14al kyl), alEyl}, s(oyLN(clBZﬁm)cHﬂmpdw&&nYmam of 2p el Z,vdepauiient | y
sel ected at each o ;nce fromthe group consisting of: 3- to 7-nenbered

car bocycl i ¢ %hd he C¥%c groups, which are saturated, unsaturated, or
aromatic, whi ch pEYin @@eﬁdéb@}tseteufewemtdamm@ce@omogmsuﬁmbimmms sel ect ed

from halogen, hal Ot?'llﬂil(lgrlomet%ﬁx%, hyggtg? ino, an aﬁyl (%ptlc?élaﬂy sugh%]fed wﬁ: d( yl ) -
R,, C,; alkenyl substituted with 0-2 R,, C,_. alkynyl substituted with 0-2 R,, C,
cycloalkyl substituted with 0-2 R, (C,  cycloalkyl)C,-, alkyl substituted with 0-2 R,
30 O(C,, alkyl) substituted with 0-2 R,, -NH(C, , alky]) substituted with 0-2 R,, -N(C,,




NH(Cl 4 al kyl), -N(Cl.4 alkyl)(C .4 alkyl), and -S(On(Cl 4 alkyl), and 25

said 3- to 7-nenbered heterocyclic groups contain one or nore hetquaﬁ%@,)
selected fromN, O, _and S, with the point of attachnent being either carton
or nitrogen: XR§"es i ndependently selected at each occ®CFEREES®I om 0, 1,
and 2. 30 Preferred conmpounds of general Formula la are those where: 14 16

G, or tr1 - subst i EEVIAION e iepeppetsy R a9 04 B K Sl oot oo

fromthe group conaidsti ng of hydrogen, hal ogen, nethyl, ethyl, ethoxy and
met hoxy. Such copgpounds are referred to herein as conpounds of general -
Fornmula Ib. 5 (o BB%&P&HSS t BhsadOceTepsedhy FOMpOTTHNG Phhalogers £1of

general Fornul a Iaaum,eJmC,_4lakyj),sNﬂb;@g%ﬁq«fgjdm((ﬁbwhgmgﬁm di-, or
: ich may

tri-substituted with R¢; and R, an‘ ) ( | e the sane or
different, ar® indBpehdopnReidpe.fugrerpheling paseano.drhydipayripendingy S(QBups
having from| to 8agdy,kffcRdkRiF, rithbehelBY, @Gm,,?d]ﬁ}l)QCGNﬁTCHHTQ]ﬁﬁ el e or
triple bonds. Such conpounds are referred to as compounds of Formula’lc. 15
Particul arly pref efFE4CaralkyBoiBe tifds, "deregchdt and Foredgfined pgabareandpds® Iwher e:
R is absent and Agd.s phenyl nono-, di-, or tri-substituted with Rc; R
and RB, which may be the sane or different, are independently selected at

each occurrence #fphimpesuiigaly groentabld sglis thaeadf strai ght, branched, and cyclic

al kyl groups; havi Dﬂxdfp‘iéf&hﬂyiﬁﬁﬂi%ﬁéﬁ&l%ﬁﬁleﬁ%hﬂﬂé&%@ﬂ?&% lafjy one or

nore double or triple bonds; and 20'R, and .R are”in ndent1y “sel ected
fromthe group consibstitptedjwil halgesy, depathe |sedlusipnof componndy wheretl hB4 beingt hoxy, and

met hoxy. Such conpgjf&%%gn re€ : j X _gener al
Fornula Id. Particul ar ’%fomr%leof(Z}E.Fria’ﬁel5 a%&é%%@ﬁﬁa@sog gfenter’%?(yg%r mulala are
those where: 25 WhBHE(TOWc¥clodtinl, end/q 2) Rpbeirg AyGogodalk\midd p60 808y

PCT/ USO1/ 05264 Sucmmgg%;mlg{_g?{@;@' "”%QC]&M%'ESEU% m&ﬁ@ggﬁg}g%gf

general Fornula le. Even nore preterred conmpoun e Invention are

t hose of gentral Falkyhpegicylarly Cx alkyl ong nitgpgerRyonizinig GhembesedFimgrul a || wher ei n
Rx and Ry are the sane or different and are independently sel ected
straight, branched, or cyclic alkyl groups having froml to 8 carbon
atonms, whi ch maylndsibevedoppdacdy IAyenddBl & wirbab bdowsperifiphFamblsn ighroeghdh of

whi ch may be further j AR ; [ i
i ndependently sel ect edm?f%g%}gﬁtlﬁsg’% hal og%@a?m&&éﬁ&?%oﬁ ‘(1§Na|9|(2é 4

al kyl), -N(CL. 4 al kyldjshivrophergd, Ryftdimethorphspyli bwathv-%mbtbrlpﬁlwléa;@henyl .
Qt her prefergged COWM&Eylﬂm&lh@mbﬂMﬂﬁ,b-@i&e%hP@h%gﬁ #Qpag_g’@%?gﬁagﬂ&h gormul a

11 (above) 15 and pharneceutical |y accepta 'ts there erein: Ar
i s phenyl, nono-, di methowytSrdimefipdphenyl: Zmethpay,feis(trifivgromethybrberyd, 2%6-e
i ndependent | y dichloro-4-methoxyphenyl, 2-(2-(1-morpholino)ethoxy)-4,6-dimethylphenyl, 2-

(2-(4-hydroxy-1-piperidino)ethoxy)-4,6-dimethylphenyl, 2-methyl-4-
(dimethylamino)-3-pyridyl, and 2-chloro-4-dimethylamino-3-pyridyl, 2-methoxy-
25 4,6-dimethyl-3-pyridyl.

In the above Formulae 1, IA, and IB, as well as below-specified Formulae Ia
through Ie, II, Ia through IN, 11T, Illa through e and IV, preferred R, groups include
methyl, ethyl, chloro, bromo, iodo, trifluoromethyl, methoxy, dimethylamino, and

30 thiomethoxy. '




selected fromthe group consisting of hydrogen, hal ogen, nethyl, ethyl,

et hoxy and net hoxy. Such conpounds are referred to herein as corrpfﬁrchcﬂjs of
general Formula Ha. 20 Qther preferred conpounds of the invention dcféls
t hose of genera¥obimosmal a 11 (above) and pharnmaceutically acceptable salts
thereof, wherein: R and R3 are independently chosen from Mal'bgeeszesC, |

al kyl, -Q(C14 alkyl), -NH(C14 alkyl), -N(Cl4 al kyl)(C, 4 al kyl), hal oal kyl,
trifluoronmethyl, and 25 trifluoronetboxy; and Ar is phenyl, which is
mono-, di-, or tri sub%tl#t%t ede\év_inth one or nore substituent(s)

i ndependent |y sel ect edt ‘150 “rEmlasl, KMyendBOsABLGE bAOBSScIAeT FASRLL 5264

hal ogen, cyano, Itabugalld Vi, TTa thrduih 1Y if r opet hoxy, hydroxy,
anino, and C ., salkyl. .C ,,al-k%j;(y, h%?%%é‘ﬁ@%,%ﬁﬁ&%{c“ﬁoﬁﬁupsmcludt (c
)am no(C, _ , al kGXFY B bieldenetionyedivhening, 4ahstyil )l aspenaino, st GaEROKNIS ar e
referred to her eheptylsmite NBO4H » For.nu |]b, 5 Cther preferred
compounds of the_inyvent.ion i_ngllgﬁ ezéh@séeﬁ%?’lg‘élﬂl gﬁ“‘%)‘?rﬂ%)’*@%dt{éve) and
phar naceut i cal | ypﬁég%@ml@ngcam@emwsemgmmm FpenfPlovysa-fpdiggen; Ry is
chosen fromthe geBE-ZoReba) L ) ai ght , branched, or cyclic alkyl
groups havi ng fromﬁoagﬂc)gﬁ’hb%%’g{hg%@?f%ﬁgﬁﬁ%y contain one or nore
double or triple bonds; R and R3 are independently chosen from hal ogen,

C ., alkyl, -OClL_4 & iy al kyl -N(C14 al kyl) (C, 4 al kyl),
hal oal kyl, trifl yor onet h@fvegﬁ%%%’ﬁﬁ S ekl cloxfgecifipd Kprmdacheny|
which is mont?, %"P,ghlﬁfnihai@ewtﬂiﬂmEldﬂwbﬁghmmaw,tﬁ@me(ﬁ;) golpapsndent Iy
sel ected from hatBgemyl, eXRROrnALA&kEY e bl £ | uoronet hyl N
trifluoromethoxy, hydroxy, amno, — and Corroxyyfmethylening thiemethoxy,
CL. . al koxy(C, _, dFRefRgpilcirbhbmomholitiof@iyl, abipped@injetny B bl Wletnodf dhy RN~ OF
di (C,, alkyl)am no. 20 Such conpounds are referred to herein as conﬁ'bunds
of general Fornmula Ilc. O her preferred conpounds of the invention include
t hose of general ForﬁﬁﬁfeaeqWlpmpfthamderﬁhramm%u&d&ﬁh{yﬁnggﬁﬁﬂ}ﬂpl e salts
t her eof whersi n:vitRXCRSr . L hosen fromthe group consisting
of straight, branched %%%3%@?%3%?@&%‘%@8% € 1A i2hepesifisshin Exaropl@9c ar bon
atons, which may’ @ dellosisnPatiwlagy presared d@lphlaﬂu@bfﬂa&inﬁ?&ﬁio@ﬁm%ldfm?%% R3 are
i ndependent | y chasfia bhsi® ; Lkyl, -Q(Cl. 4 alkyl), - 4
al kyl), -N(Cl4 a|.ﬁ<é| ) (C, 4‘2?@?@% &8a‘l<“§/kd|¥“,gafﬁf‘%ﬁﬁba‘ftdr?@lﬁwplaawdess,so
trifluoromet hoxy™" &g PleferablgandCicopdeut mmammsﬁaﬁ&sge;réwmeq,%gﬁblﬂn is a
phenyl group of Iﬂ?shefaﬁﬁftﬁblhﬁbm@larmggrieoenl'lri]ndiéate a bond to the pyrazine
ring in Forgldl a A;da%nd _th\%kghenyl group 1's LUBEToF agichgdqefined\wo or three
of positiong”2, SFudadir vigo GRFisecegoruingiassagnt (s) i ndependent |y sel ect ed
from hal ogen, cyano, haloal kyl, trifluoronethyl, trifl uoronethoxy,
hydr oxy, am no, ‘

Preferred arylpyrazines of the invention do not show activity in a standard in vitro

Na channe] finctional assay, specifically the assay as specified in Example 99 which

follows. Particularly preferred arylpyrazines of the invention do not show any

25  statistically significant activity in a defined standard in vitro Na channel functional as.say
0 at the p < 0.05 level of significance,
The invention further comprises methods of treating patients suffering from or
susceptible to (i.e. prophylactic treatment) certain disorders or diseases with an effective
30

amount of a compound of the invention. The patient may be 2 human or other mammaj

10



and C, al kyl, C, 4al koxy, C,, al koxy(C, 4al koxy), nono- or di(C,.Jam no(C, _

, al koxy), and nono- or di(C, 4 al kyl.)am no. Such conpounds are refid gl 280
herei n as conmpounds of general Forrmula lid. to G her preferred conpounds of
the invention include those of general Fornmula Il (above) pcaasoisos2es

phar maceut i cal MP %E¥¥ht abl e salts thereof, wherein: Rx is hydrogen; Ry is
chosen fromthe group consisting of: 15 stral ght, branched, or c CL‘iHC al kyl
groups having frﬁBﬁ&s&ﬁhﬁnﬁaésbma@bmmﬁhwms,dhmmyﬂtemwww re
doubl e or triple bonds; R and are |nd dehieoen,
Cl.4 al kyl, -O(divegipgkanimals §4fieragromeRR)p 2‘?\%%%51‘1"%&??’ ??:cg’ﬁﬁg? kyl),

hal oal kyl , ”'f'ﬁ&@&.‘aﬂi?{sw&ompmghbytmdxhwﬁmnet hoxy; and 20 Ar is a phenyl
group of the formila: 2 wherein indicates a bond to the pyrazine ring in
Formula A; and the phenyl group |s substituted at positions 2 and 4 with
substi tuents 5ndepe”%ﬁ§do¥au 5k 6o fela@to thBusk ofthdUBF206mpoundsof the/ 60806
PCTI USO / 05264 hal ogen, cyano, hal oal kyl, trifl uororret

trifl uor omet hoxyinvénfign m@ob&afﬁfﬁﬁlm%wné’fmwﬂ?rﬁw ss"éfﬁm?éﬁsoxy,

C, 4al koxy(C, 4al koxy), nono- or di(C .,)amno(C _ ,alkoxy), and nono- or

di (C 4 al kyl)anino. Such conpounds are referred t ere| n .as unds of
general Forrmula lie. mcmmquéﬂlepﬁe%“em?ﬂﬂﬁ?j‘é”& of & e HinRH tt%?gﬁgl ncl ude

those of general "Forml a.l| %B‘%éﬁ% di &H@s%@é 68k, Siddst-yelagickizotdals) e sal t s
t her eof , whereln‘ilsﬁd afigal s

R, d R d d
each occurrenge feﬁtﬁjgldh&i'dalgﬁﬂﬂ mlﬁmmcaﬁhklgqn Affeeie‘%rﬂef"‘lélgllﬁ%p r& %thf’%fig %Sl?‘?

-N(C14 allryl)(C al gawc; itNille generalized
trifluoronet hoxyh"’1 Hﬂmﬂ&d%scygﬁ%ﬁjﬂla;%ldwﬂﬁ%?&?he for mjlla ; 6 lﬁé% wherein

L indicates a bongkitw dishdepyaniczphobias md@bseﬁﬁ“lﬂcﬁ)m‘l“&"%d“"&‘i’ﬁﬂ Sl group

IS substituted at, ong, or rthagtd str&B Girés -\Mdhhad
substi tuent (s) |ﬁ&8ﬂ§ﬁd¥¥ﬁaﬁ St'h Jﬁ%c%??@%&&g@%%eﬁg Strano ) l.oal kyl ,

trifluoronethyl, dsy dhﬁﬂ.d,@{sem,tﬂsmhysocmmad‘wyl? steepr headaches, ftyessin F

C, 4al koxy, C, . 4a| ko | ko g; ey Qgs@%;ﬂg{&mms&d&s mhﬂg)xy)
and nono- or lél (Gyﬁ ‘f ﬁy’}” g%e?r%egunds Sare referred tq. herein as

conpounds  of genaﬁ@}deﬁﬁﬁmdeandréﬁa ne@tom;bulpmen@vqswn@:e}??ﬁ% 8‘?"% s are

i nvention incl ude t hose o er _kelatel R@\Ebrde®Nd phar maceutical Iy
accept abl e sal t's Yot }ﬁf ﬁ‘ep‘fg‘“[fr?l%uéazom VO 01/ 60806

PCT/ US01/ 05264 wher ei n R is i ndependent |y selected at each occurrence from
the group consisting dr o%ggr}eomﬁg %veﬁy&qgh,cﬂ%kﬂ%s%Mhpoma of the

trifluoromethyl, trif roxy, amno, C, al kyl

C, 4al koxy, C 3o alpxmbél, 1A,ab&IB w) welhmibelowepecified Eomulasilnbroceh Iep Yo fronh
I, 11, Ia through Ie and IV,) are also useful in the treatment of a varicty of
neurological disorders including supranuclear palsy, AIDS related dementias, multiinfarct
dementia, newodegenerative disorders such as Alzheimer’s disease, Parkinson’s disease,
and Huntington’s disease, head trauma, spinal cord tranma, ischemic neuronal damage,

25  amyotrophic lateral sclerosis, disorders of pain perception such as fibromyalgia and

epilepsy. These conditions are hereinafter referred to as the secondary CRF-related CNS

disorders.

Arylpyrazine compounds of the invention are useful as modulators of the G-

30 protein coupled receptor fanction.
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and mono- or di(C 4 alkyl)anmino: and R and R are independently chéshlf 200
from hal ogen, C4 alkyl, -O(C' alkyl), -NH(C14 alkyl), -N(C" alkyl)(C 4

al kyl'), hal oalgybyeodoki f1 uoronethyl, and trifluoronet hoxypcrhidoadsde
conpounds are referred to herein as conpounds of general Fornula Ilg. O her
preferred conpounds of the invention include those of general Fornula II
(above) and pharmaceutically acceptable salts thereof, wherein: Ar is

phenyl, which is non o trj-substi d.with Re

B ch fray be the SanSadiFSHith ABImtiEe SFRrs Op Gh iR iPy B8 bied st e o
occurrence fromgfie CRFGERpIOOIN SteichtRGntQf 2 Bilnht &’ﬁasﬁohﬂs%ﬁﬁhﬁﬁcarﬁﬂ&s@lé@l iCc
al kyl groups having from1l to 8 carbon atons, may cont I .n.Qne or

more doubl e or beFRMRleaticiFwne apd inflammatory qenditipns. §?FB€B‘E%‘PIP€F\F1FI§} SES ed from

the group comrsi %bwagyﬂfmhegdrc@@,@ohnhatseaergpasne&wﬁe&hwea, peitRydrativeiioyns and
met hoxy. Such c%gi[gounds are referred to herein as conpounds of general

Formula ]Il h. & mﬁP&?“éﬁ@%‘&"‘ﬁaﬁ%ﬂ?ﬁd?ﬂ}ﬁsthﬁ@ﬁomghltqlﬁgﬁbﬁnﬁﬁ%%% hose of

general For mul a phhdRBONELIac %Mﬁbﬁrﬂﬁﬁﬁé @S RGAMPIoR SiRls{rfirdaer eof ,
wherein: 20 WD 01/ 60806 x I Y 16 Al PCT/ USOL/ 05264 wherei n

R« and R are .mwmmn@hﬁwﬁeawvdbwemd aé‘lhR% and gfteorphiids; Rain. ssthmay ) >

-N (CH2) z ( CH2) Zsorii8 b dllerkiek STH s donditionsdfeRefErAiROKIE Bafif & theSlofIONSULRO
herei n as conpounds of 8eneral Formula Ili. 10 Qther highly preferred
T

conpounds arlé® t Helaed dford@heral Formula I11: Rx \ R R Nwherein: Rx is
chosen fromthe group consisting of. straight, branched, or cyclic alkyl
groups, including (ﬁgréil oal kyl) al kyl Bigroups having 15 from 1 to 8 carbon
atonms, which may cordIPyragiRecasPorRds protionygre plpq yspfal ssppgulators@by of whi ch

mey be further s(@r&syecslstsﬁﬂmenuteéhnaﬁ%f%msﬁuomiaw%@mﬂmamudent ly
selected from (a hydroxy, hal ogen, -Q(Cl4 al kgo -NH(C1 , alkyl), -N(Cl4
vang

al I ryl xCla al ky prition inclyyle porcipgstepss FEdEERS PH&%TCF%’ eqpge

het erocycl i Clsgrqim snwﬂﬁﬁmaﬁ&gands@gﬂﬁ&t)&dna tebkRle@eht iDehicRéRBbdrisg  Whi ch
may be substituted W|th one or nore substltuents sel ected from hal ogen

hal oal kyl, oxo, yishyer hpmen-anmal migackppyelatsd stresyin doasy BYSIPECHESVARI/ 05264

and hypoglycemia. These animal conditions are referred to hereinafier as the CRF-

related animal disorders.

20 According to yet .another- aspect, the present invention provides pharmaceutical
compositions comprising one or more aryl pyrazine compound of the invention of a
pharmaceutically acceptable sélt thereof, particularly for use in the treatment of any of the
primary CNS disorders, secondary CNS disorders, non-CNS CRF-related disorders, or

CRF-related animal disorders.
25
According to a still further aspect of the invention, arylpyrazine compounds of the
invention (and especially labeled compounds of this invention} are useful as standards
and reagents in determining the ability of a potential pharmaceutical to bind to the CRF
receptor.
30
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C _, alkyl, -QO(C34 alkyl), -NH(C14 al kyl), and -N(Cl4 al kYl)(C14 a] and
wherein said 3- to 7-nenbered heterocyclic groups contain one or eﬂ*

het erocat on(s) selected fromN, 0, and S, with the point of attachrrent

bei ng either c¥HXWB4088¢ nitrogen. 5 Ot her preferred conpounecrstbea
invention include those of general Fornula M (above) and pharnmaceutically
accept abl e salts ther, el.ec from strai ght, branched,
or cyclic alkyl group(gte%o tal nf%gmgénfm?!o%@dgsgr §" atoms, which may
contain one or nore double or triple bonds; 10 and; R and R, are

i ndependent |y ch Cl4 al kyl), -NH(C34
alkyl), -N(Cl4 a E%wg%% REIW? f1 uor omet hyl , and

trifl uoronethoxy; andbAinvestionlpesvides coxdipoﬁﬁuslosl?dmﬁmlshcd\hrabom Prefdnedbst i t ut ed
wi th one or re substjtuyent(s). 15 |n ec from hal ogen,
cyano, hal oalniézyl ?011?1%9}11}4‘{@?3 T %‘P‘ﬁ‘t“h Eﬁgtgﬁg’ilﬁ%’%%"w&’r 8Xxy, amino, and
C 4 allcyl, C'al koxy, Cl4al koxy(C,Real kox Rpno- or di (C, _,)am no(C, _

, al koxy), and nmono- or di(C, 4 al kyl) afjn no’Y Such conpounds are referred to
herein as conpounds of general Formulg I1lja. 20 Ot her preferred conpounds
of the invention include those of ne kmula 111 (above) and

phar maceutical |y acceptable salts theredf; wherein: Ar is a phenyl group of
the fornula: 2 6 25 wherein L indicate8 a bond to tlhe pyrazine ring in

Formula 111; and g’%?g?}m at one, two, or three of
positions 2 4, %lin ga#“%%%?ﬁ%é%ﬁ%%l n egglndently selected from 22 1
6 AUG 2004 VO omasso@tqa@ﬁmmm 52163, ,aidemd.dDy . albyrghdalopaml G &)y haloalkyl,
Lo oromethyl U M IR er Ao R 306 SRS
nono- o(r:I di ]£n;»4 al kgligﬁmaﬂﬂb,ﬁ?ﬁ@n@xpﬁmﬁs are ref erred to ger e:c nt ﬁs
conpounds of ge ri? 1Bl An B coBsi )PI% co opnds, of the

or il ?

i nvention include ose o gen ah
phar maceuti cal | y accdpfizdibelowadrtls t her eof , wher e| n Ar is a phenyl group of

the formula: 2 10 wher ates a bon yr.azj.
Formula I11; and 11 Semﬁégn%fh 'hggmg ORI Y %ﬁ‘i-g%‘a@{’g% ‘S‘r" nll‘?] ddi“%%ﬁn’éf W th
tSUbe][I t ut ue{lt sI i n?ep?ﬁﬁ&udﬂyﬂ) éﬁcemlﬁ@gm ﬂhyll’lah@@@)n(g%ﬂhfb)khdlmlkgm ky: 3
ri or ome ri [ OX a , _, al koxy,
” oSG Fopontbi D, S : g

C, 4al koxy(C, 4al koxy) nono- Aal koxy), and nono- or
di (C, 4 al kyl ) anm Rgis atstnt Suahoxygemepannds are referred to herein as conmpounds

Those.of gener a “ESPREYLIPHE: af SE R R BRIk oent 1 cal 1y accept abl 6 sal ts
t her eof , wher ei nAr i2Gel&tedromibe gr,oup ddnsisting oR are independently chosen from
hal ogen, C, .4 alkyl, né;gth%%yg&)}i,yply}idon-ytly)(n%dinyl, and thiophenyl, each of which is
20 unsubstituted or mono-, di-, or tri-substituted with R;
with the proviso that if Ar is phenyl substituted with halogen, napthyl, or naphthyl
substituted with halogen, then the compounds where R, is hydrogen are excluded:;
R, and Ry, which may be the same or different, are independently selected at each

occurrence from the group consisting of: hydrogen and straight, branched, or

25 cyclic alkyl groups consisting of 1 to 8 carbon atoms, which may contain one or
more double or triple bonds, each of which may be further substituted with one or
more substituent(s) selected from oxo, hydroxy, halogen, -O(C, , alkyl), -NH(C,
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al kyl), -N(Cl14 alkyl)(C,.4 alkyl), haloalkyl, trifluoronethyl, agdﬁ a,
trifluoronethoxy; and Ar is a phenyl group of the fornula: 23 WO01/ é%%'*l
6 AUG 2004 PGlblodsddd/ 05264 6 wherein L indicates a bondP&%swtgmgyrazi ne
ring in Formula B; and the phenyl group is substituted at” one, two, or
three of positions 2, 4, and 6 with substituent(s)independently sel ected

from hal ogen, cyano | Kk 5 i f_fm t Akeh T N oxYy,
hydroxy, amino, C, 4 al g’l ﬂ@i‘@ﬁﬂg%g?;h&i& . a%i%@ﬁgm%é%ﬁd@&%f or

di (C, Jani no( C, 4al koxykyD.aNHSHDGr abyD.aBOE(C,.. abicy Ty S(OANHEG, . 2ByDHSENMICUNds
are referred to hereifBe CARROMAGS of general Formula Mi. 10 O her

preferred conpounds of & rnventi 6n include those of general Fornula |11
(above) and phar Raeie sdencadenily seleeied pteadhlcecugrgice Sromer grofp conistingefitalofen, and R,

are independenitly selegh . . [.Sh rogen. hal ogen,
met hyl , ethyl, et boxy%n’?%&%%gm%@ﬂ&ﬁn%ouﬁglékgfg%&{’@?érg’?ggn{%”her ein as
conpounds of gener al akgkaptivrallxsubstingedrwitt (2R, 5h.efllemylsdbstibwad outh @-20%,,, Che

i nvention include 2-(R- - b= _ . .
triflurornmethoxyphenyl) - g@%ré‘gbﬁ%% R‘ﬁ’/lcéfﬁyﬁlg- Yl IZSte'?l "9|‘”6‘P8b201§8y59-byr azi ne.
and phar maceuti cal | y cxadeslpbah] akybaubstitutedvethds? Ry, tOE, cokpoubsitugddrvabtod e i s:

CF3 20 DEFI NI TI ONS he i ri av ne., or nore
asymmetric centers or pi aﬁe‘éwﬁn%%%gjs‘%&d&?ﬁ’é 'I[Q)&dé&‘;e]@)(?ﬁ\?g(ﬁﬁfag}ﬁ cont ai ni ng
an asynmetrital |y subsiependentlylsubsting &l withd)-2RO4XR,, W@ ¥31/ 60806 PCT/ USO / 05264

atom ey be | 50! RS thaflaslh SLLY w3 ErOlcs LRSS fonak Bl Wl cn 1505

known in the art how to prepare op y ac or ns,” sucC

resolhut! onf of racem gjfaho.r@isal@a@é(hmﬂe@)-NfiﬂqtdalkqﬂymmmmnelﬁyMBsi s],c OL by
synthesis fromoptic t : LAg ials. sglutjon of the
racemat es can be accor?‘b?ﬂf’s éig?‘l%%‘%}fmq@;‘arrp g@io%mgél?]n\?éﬁ ?r%‘ﬁn;érirret hods such as
5 cryst ?I lizati onI i nhrdwmm@%camGfﬂl‘bmgle@@e“;;]}mm!nefhmoﬁmc?gr aphy,
using, for gxanple i & g 6&5@ ahéﬁﬁﬁ gﬁ@igts_ i ¢ j$Omers o

ol efins, C=Ndoubl e bonds, and‘the’ Tike'tan’alSo’be pfésent in the
conmpounds descr i ¥édndependently selertbd at dachserclirestedivinethe groummnsstiag of €Hpt enpl at ed
in the present inveni@n. 3 $@nd. Nehfi CipSOIpRL : _Elg_eo onpounds
of the present inventiofh arée é%?ér?‘%ggié%d fraty ’eN?%(’)Ira;{t:g)é\ﬂ;a’s r?lN?(‘fUre of
10 isomers or as sepat@hAH--HOMR-c-OGTHE- -NIG(=0hi -NRECEraiHS®Rt i ¢ and

di astereoneric), andoshRGemGgnf OLAB-NEB§)eldhgas all geonetric isomeric
forms of a structure are intended, unles$’’ the specific stereochenmistry or

i soneric forffisY apeeir indepepdentiygleeted @ dech Perarmrary-em thegrmb sensisingpbuntbs
provided by this invm@hﬂ&e@&%&ﬁh@m%&%cﬁﬁagrx@p%im&éb&&?ﬁéaf are al so
(0}

useful as standards and reagents in determning the ability a potential
phar naceuti cal to bi Hepafustedips aomptic; ghichmay be spbputed it op¢ erandrembstifuents CRP

ant agoni st Conpoundss@&%h@ﬁ%ﬁﬂmﬁﬂoﬁk&ﬂ&ﬁ?ﬁﬂ%@fﬁq &l S8yl s§cy] gD,

i adi otracers for positron enission tonography (PET) i nmaging or for 'single
20 photon emni ssion ¢ akyha¥ . otfodN G Ay SESO)(CriiyDeanth " substi t ut ed, "

as used hereif, nMeansaid $1ad 7-aRMbAEErcREocHE BrofipsdhALE Bie & hord iiRrdARRYGNAt ed
atomis replaced with_a selection fromthe indicated group, provided that
selected from N, O, and S, with the point of attachment being either carbon or

nitrogen; and
n is independently selected at each occurrence from 0, 1, and 2.

30 Preferred compounds of general Formula Ia are those where:
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t he designated atom s normal val ence is not exceeded, and that the
substitution results in a 25 stable conpound. Wen a substituent isglﬂ%?@,
. H

(i.e., =0), then 2 hydrogens on the atomare replaced. Keto substituen
are not preserO8O#Somati c noi eti es. The present inventi¥F¥8105%64t ended to
include all isotopes of atons occurring in the present conmpounds. |sotopes

i nclude those atons having the sanme aton c nunber. but different SS
nunbers, By way Rsdf a@@ﬁéﬁ‘gl"’“ SEbFpilbandiy i THBERbsfitutd: i R 209 Boing S areoy
hydrogen include tri {jglyah@n s?a@ecfi@tatoﬁrtwglou '%%Sofmﬁrdxﬁgdh,bﬁﬁlbéeﬁlﬁhdﬂ% "C,
C, and 14C. 25 1 6 AUG 2004 01/ 60806 | USO / 05264 \VWen any vari abl e
occurs nore than onecthylpgthexy asgwetboist i t uent or fornula for a conpound,
its definition ad RamihoRGs HerERRa td KerdiNAQBAPSRR ofRinedl SofilaIpi tion at every
ot her occurrence. Thus, for exanple, if a group is shown to be substituted
with 0-2 R, 8hen 5 said group may optionally be substituted with up to two
R groups and R at I the TR &R thdde 6RARAGATFotntul{ kOM t he
definition of R Al s%@gﬁ?ﬁﬁg&rﬁ&&f% substituents and/or variables are
pernmi ssi bl e onl ywhefe:such conbi nations result in stable conpounds. 10 As

i ndi cated above, various substituents of the various fornul ae are
"optionally substituted”, including Ar, R R' and R, of Forrmula 1, and

such substituentg ; IniSa i Bheoy D Srosbibaf ol RARyidSR EQRaTR, a1 kg and
the |ike. Wen s%“b'gt%}){eﬁltce , tﬁ@seeng’éuostftlu'er{tss Ar ] Rer and R,) may be

. R, :

substituted By ot her whishrmayyhtr heermeer §fercsr aggndespendantly arpight, Bushes, ons,
typically I to 3 or hid 2O S EonSH WS as
t hose 15 di scl osed héf%?%%%ﬁ%gg%%’ grougg0 t hat nﬁ&ﬁuﬁﬁ%ghﬁ? g%gﬁ'%}ﬁonby?%r
"substituted' Ar, R'mRgedogblelortiplebemdtip or ot her substituent include e.g.
hal ogen such as §Jo 0l fhouidlaR:Fer RO BRSO Form@yRNO;  hydr oxyl ; nitro;
azi do; al kanoyl such as a C, _6 al kanoyl " group such as acyl and the |ike;
car boxam do; al kyl groups including those groups having 1 to about 12

carbon ato or 1, pZicularly’prefetred He cOmERHAVR g@HeRMBormala tLDY thoher! kyny|

groups including groups 20 having one or_nore unsaturated |inkages and from
2 to about 12 caRijsmbseptrang Ards phenylmmone-, di- dritsehitityted with Ry R %r 4

having those having @R pothe ThEor WA atelifHEAGIR61119 Béledtddibach odcRree@ Bbm 12
carbon atonms, or 1, 2,73, 4, 5 or 6 carbon atons; aryloxy such as_phenoxy;

3, S ryl oxy
al kyl thi o groups i nclhecreng comsisies HotraiehteRranched. Arfl YRl ! BOFRS PRVipHEIRL
I i nkages and from 14 ©:2084tomkvERmRE Romiid B or oreldouble ordriplé borfds;@hd 6 car bon
atons; al kyl sul finyl groups 25 1 ncl udi ng t hose noi et es g%vlgrngg on;% or nore
sul finyl 1inkagek ﬁlﬁd?sfaf%lﬁfl@cﬁdﬁn%{??tedl om dbe- gaup congiting of hygroges, halpgeny o
or 6 carbon atons; aleitlys eih§0aNdxy BhoHBGxynCcl udi ng those noieties having
one or nore sul fonyl |inkages fand froml to abqut, 12 grbo tons, or 1,
2, 3, 4, 5, or 65 PW?%@W?%%%B%W%“EPWB%“W g-l'ﬂblﬁ}'(] ps havi ng one
or nore N atoms and fromlto about 12 carbon atoms, or 1, 2, 3, 4, 5 or 6
.carbon atons; carbocyclic 30 aryl, havin r nmo C ons articularly
phenyl (e.g. an Ar g%’éﬁﬁ‘ﬁmﬁb’lﬂﬁ%@dw&?ﬁ%ﬂ . gg}aa&%org@a Tﬁc%%f% 01/ 60806
PCT/ USO / 05264 unsubstitated bi phenyl noiety); aral kyl having Ito 3
separate or fused rings and from6 to about 18 carbon ring atons, with
benzyl being a pyefégyred group; aral koxy having 1 to 3 separate or fused
rings and from 6%;)/ bouf, 18;carbon ring atons, with O benzyl being a
preferred group; a et e&yoaromatic or heteroalicyclic group having 1 to 3
separate or 5 fused rijigs Wwith 3 to about 8 nmenbers per ring and one or
nore N, O or S atonsw” e.'d. oumarinyl, quinolinyl, pyridyl, pyrazinyl,
pyrimdyl, fury], pyryuelelaistN®, @@l . thiazolyl, oxazolyl, imdazolyl,
i ndol yl, benzofuranyl, benzothiazolyl, tetrahydrofuranyl,
t et rahydropyranyl, piperidinyl, norpholino and pynolidinyl. 10 As used
herein, the substitution position of a subgtituent on a phenyl ring is
dependent on the point of attachnent of the substitutent to the phenyl ring

relative to the point of attachnment of the phenyl group to the renainder
of the chem cal conpound. For



remai nder of the chem cal conpound. The nunbers 2, 3, 4, 5 and 6 |d

t he i ndi vi dual oms to 15 which substituents can b

5 As used hereﬁydu%slqﬂ is intended to include both braﬁgﬁ@%"é%
straight-chain 20 saturated aliphatic hydrocarbon groups, having the
speci fi ed nunberSush caepobuds azetrofered tEheraip hewopburab kfdendral Fotualds Ilebut  ar e not
limted to, nmethyl, ethyl, n-propyl, i-propyl, n- butyl, s-butyl, t-butyl,
n-pentyl, and s-pentyl. Al kyl groups typically have 1 to about 16 carbon
atons, nore typical | ¥vén more plefertd ditnpoands ofthe@inedtion £ eberof gehenl RoHnugmeups
are Cl- Co al kyl groups. Especiak]y preferred al kyl groups are methyl,
ethyl, propyl, butyl, 3 25 pentyl. 27 16 AUG 200-; WD 01/60806

PCT/ US01/ 05264 As used herein, >ycl kyfd' is intended to include
saturated ring groups, having ' the Fpec fied nunber of carbon atons, such
as cycl opropyl, cyclobutyl, cyclo

or cycl ohexyl. Cycl oal kyl groups
typically will have 3 to about & Tringnmenters. 5 1In the term"(C, .4
cycloal kyl ) Cs 4 mnkphil, as defined above, the point of attachnent is on
t he al kyl group. This term enconpasses, but is not limted to,
cyclopropylnethyl, cycl ohexyl net hyl , cycl ohexyl met hyl. As used here,
"al kenyl " is intwegd to include hydrocarbon chains of either a 10
straight or branched configuration and one or nore unsaturated
car bon- car bon bohd@d B aterbeasgre g differentrindprg indenspdeatlyerlasted siraighty branchedivai n,
such as ethenyl @bt 462 RRAYS hawnﬁlﬂ%%pylto QEQB%SM&XSO'\A@RU%F’ Whithin 38V 6 I%T%

about 12 carbon atons, nore tdé pi cal 2 to about bon at ons.

used her ei n,10" aldeyblgjor tiple prdenereh of Wchcwd@ faytber culstiniend wittapiesorofione t her
a_ straight or DieRRRAM GRRIGAHIZ\ERAPRth 38 L& (P! " R@e.Sar bon
bonds which may occurél)n anzC 9 l'e poi nt gl 8%1&; h%é&ch(gog“ mﬁgh 'ét hynyl
and propynyl . A3 NCgyalyD ul‘glbilbwdloyﬂwauySlmw'ée@hpwlabout 16 car bon
atoms nore typically 2 to about 12 carbon atoms. 20 As used herein,

"hal oal kyl" is intended to include both branched and straight-chain
saturated al i phdt!he PrRidIc campRypdsyi Sigiavention iraiude eose pfeaehdral Fdmmia® éaboved

carbon at onsys subst i iyét ghﬂ%guhcai; HeepBHicSRAhQ8R Wil : example - C FWwhere v
=1 to 3 and w=1 to fﬂ y npl es of ﬁal oal kyll{e:;ncl ude, but are not

limted to, 25 t& lﬁwhwbmnﬂy |dl- ?rrm@nb%wrwq apé R ad Bowe éndegendentingd

pent achl or oet hyl Typidddled el @@?}@% cEHsRERS Mvlido Q]aﬁg t rbon
atons, nore typically 1 to abou car boon gt orgrs og]cﬂsrgﬂgﬁerglle a;tgl koxy"
represents an al kyl tdFeshoxE defined above with the 30 indicated number of
carbon atoms at t acheghdhRbapalasie RN hikih G9G&mpbuRAT DY AUG 2004
WD 01/ 60806 PCT/USQO /05264 al koxy i nclude, but are not ?%%t%%a]a]ﬂp met hoxy,
et hoxy, n-prdfpoxy, i - propoxy, n-butoxy, 2-butoxy, t- butoxy, n- pentoxy,
2-pent oxy, 3- D& $ibfericd XJﬂﬂ%@aﬂﬂ$qumeﬁmaﬁp%éy

3- hexoxy, and 3-net Ipent oxy. Al koxy roups typi cal I'y have 1 to abolt 16
carbon atons, nore t3pdiPbampceuticalla ¢ sals thaagobovherginons. 5 As used her ei n,
the term"al kyI tR)i8d R, Afel i &dgﬂgs&, Sh SR no ther

| i nkages and suitably from&? bout 16 caah]%gﬂ’nqgfg@ %égr“'egl )) icaly 1 to
about 12 carbon atonﬁkybtl'N( :mr%kyﬂ%ucaﬁ“Wl thalogliedut  6trifluor@methylbonndit ons.

25 trifluoromethoxy; and

exanple, L indicates the point of attachnent of the phenyl ring tojg gg %
enti
2

Ar is phenyl, which is mono-, di-, or trisubstituted with one or more substituent(s)
independently selected from:

16




10 As used herein, the term"al kylsulfinyl" includes those groups having
one or nore sulfoxide (SO |inkage groups and suitably from1 to Aokl TG

carbon atons, nore typically 1 to about 12 carbon atons, still nore
typically 1 towalbeoss or 8 carbon atons. As used herei n, PGTHSY G
"al kyl sul fonyl " includes those groups having one or 15 nore sul fonyl (SQ2)

| i nkage groups and suitably from1l to about 16 carbon atons, nore typically
1 to about 12 car bonhalegss cvaae.i haloaliul drifiuppmethy]. yiriffuoresnedispyt hydrogy. Bnigar bon
atonms. As used herei g ()€ aficfll B, 2ol | @MRRY(d, Rk e hohdOfrEdi@!, QhkBo@aVi NY
one or nore primary, secondary and/or tertiafy am ne groups and swfably
from1 to about 16 cadlissh): 2edmenoner didhs dlppineal |y 1 to about 12 carbon
atons, still nore ty@b&?&o&}ﬁo&déﬂ*e%@?ﬂé&m@_eﬁfn@coﬁ@ﬁﬂﬁ%f?én&mmﬁﬁa%.ed
herein, "hal o" or "hal ogen® as used herein refers to flTuoro, chloro, brono,
and iodo; and®"counter-ion" is used to represent a snall, negatively

charged speci es gpefyrefdmedddmpitngd btdfe imRnAHH ilQnde WAL OdcHGar RRRNIATRabopdy! f At €,

and the like. As used herein; "carbocycle"or "carbocyclic residue" is

i ntended to nmean any andphamphaseutically geczpiaiiesdds bereefoliesesi®l i ¢ or bicyclic or
7-to 13- nenber edpbisgygbdes; Or tricyclic, any of which may be saturated,
partially unsaturated, or aronatic. Exanples of 30 such carbocycl es

i ncl ude, but ar eRnistchosemfrom hetzpup egusisigradpy| , cycl obutyl, cycl opentyl, 29.
WO 01/ 60806 1,6 / > Bo};]‘% I :

adamantyl , c%%l o%%%ggﬁ%%gg]cﬁ? ag(?g%glﬁgﬁg‘ﬁﬁ [ 4. %.t?)]s %ﬁé@?gﬁ%@;gm >

[ 4. 4. 0] bi cycl odecane cofjtgin pnexr piorsydehlieentaplebonfis;yor enyl , phenyl, napht hyl,

i ndanyl , adamant | ngafithrl GlabBaedti? BRRGT A% naiggehScUSadh, NelE), 'Q]k{ﬁ,hﬁl{t@ [m
"heterocycle" or " het’erocycl oal Kyl" is intended to mean a stable 5-to
7- menber ed nonocycl i @kyh. b el | elihla(cwtewb- mstaslyled bitefuorgmethyl,  and
heterocyclic ring WhigghtenefRk@d €d partially unsaturated or unsaturated
(aromatic), and which consists of carbon atonms and from1l to 4 heteroatons
i ndependent | ¥5 sefeés 2ignyly shich isyaongr.ofip oF Hirsbstituted gvith sukptitysnigs) dndgpendeptly
i'ncludi ng any bicycl igQe@daGith.1 N Whi ch any of the 10 above-defi ned
heterocyclic rings is fused to a benzene ring. The nitrogen and sul fur

het er oat ons may opt i GAAETY cﬂéo,obalmb&?ﬂwweﬂ@bé?%mﬁﬂwm hygrowAmHRe,
attached to its pendadic, JeRyP BlaldRy, OEARKIE Ao, MR AICOJARL(CH
results in a stable structure. The _heterocyclic rings described herein my
be substituted on cartEYbrndmone-H e AP/ if  the resulting conmpound
is stable. Ag@itrogesuilcotipeundire fedits lotheFRas OftbjoantR bf yenbral Fbbmaamd. eni zed.

It is preferred that when the total nunber of S and O atons in the

het erocycl e exceeds 1, then these heteroatons are not adjacent to one

ﬁnot her . IIt. I's pO&Eﬁﬁréﬁdedﬁldaﬂlbcfnb@ofth@hﬁnﬁmﬁfe tﬁlﬁe&'@ﬂdﬂ@oﬁﬁm {dbBvel he
eterocycle is not nore than 1. use rein,.the, term"aromatic

het erocyclic systent 28 pk?f’?ﬁ"f"élfal@éf"f?@g&f?ﬁé VR Shryl " s intended to
mean a stabl e 5- Rpishydregeaer ed nonocyclic or bicyclic or 7-to | O-nenbered
bi cyclic 20 hetegocygclic _argmatic rin V\/rél_ich consi sts of carbon atons and
froml to 4 fdte b%ﬁ?ﬁﬁnﬁ?ﬂgﬁm&?ﬂﬂ Efél ected fromthe group consisting
of N, 0 and S. | itraight, bradéted, @ dydib alkyl §éups oy fromh ive8 cabonSitaing whichimaps i n
the aromatic heterocycle. is not re than 1. Exanples of heterocycles

i ncl ude, but are not W?‘ﬂf‘?’éeoorfr’(?fe‘ggl?lfﬂ‘itﬂﬁﬂmﬁoci nyl, benzinridazol yl,
benzof uranyl, beRzaid®,0dré irdepehdentde Bioednfrdap Bisiogeh, Cheanzhxean) ykyl), -NH(C,,

benzt hi azol yl, 25 benztria I, tetr |yl enzi sgxazol
benzi sot hi azol ylI , beﬁé‘?’h‘i dég@lﬁ nﬁﬁ’,e’&ét‘ar Blg‘égl a}”%ﬂ-’ car %&@’8&'}%{]’%&%& i nyl,

chromanyl , choonenyl trifdofdneethiony,land decahydr oqui nol i nyl,
2H, 6H 1,5, 2-di t hi azi nyl, di hydrofuro[ 2, 3-b]Jtetrahydrofi, n, fi ranyl,

furazanyl, imdazolidinyl, imdazolinyl, imdazolyl, 1Hindazolyl,
i ndol enyl, indolinyl, indolizinyl, indolyl? 3Hindolyl, isobenzofuranyl,
i sochromanyl, isoindazolyl, 30 isoindolinyl, isoindolyl, isoquinolinyl,

i sot hi azolyl, isoxazolyl, norpholinyl, 30 1 6 AU6 2004;



WD 01160806 PCT/ USQ 05264 napht hyridi nyl, octahydroi soqui noli nyl, o
oxadi azol yl, 1,2, 3-oxadi azolyl, 1,2, 4-oxadiazolyl;- I,2,50xadiazoﬂ§i$uuzmﬂ
1, 3, 4- oxadi azolyleyeRiazol i di nyl, oxazol yl, oxazolidinyl,Pgﬁbgﬂkggpyl,
phenant hri di nyl, pﬂenanthrolinyl, phenazi nyl, phenot hi azi nyl,
phenoxat hii nyl , phenoxazi nyl, phthal azi nyl, piperazinyl, piperidinyl,

pt eri di nyl, puriAyisapbenglgreupyf thepyrmalei nyl , pyrazolidinyl, pyrazolinyl,
pyrazol yl, pyridazinyl, pyridooxazole, pyridoimdazole, pyridothiazole,
pyridinyl, pyridyl, m di nyl, pyrrolidinyl, pyrrolinyl, 2H pyrrolyl,
pyrrolyl, quinazbt Hui nol i nyl, 4H qui noli zi nyl, quinoxalinyl,

qui nucl idinyl, tetragkyaf of uranyl, tetrahydroisoquinolinyl,

t et rahydroqui nolinyl,_ 6H 1,2, 5-thiadiazinyl, 1,2, 3-thiadiazolyl,

1,2, 4- t hi adi azol Yherein Lindiraten? bond 4ot pyrazine ripg dn Kaymeltadi azol yi

t hi ant hrenyl, thj t hi I Al ' Y/ ' zpl :
thienoinidazolyI%ﬂ?ﬁ%g%ﬁgﬁg?%q¥fyggﬁﬁgﬁ?5%%g%gg?%?gggkg?gﬂ%?ﬁej¥éﬁggglyI,
1,2, 5-thazol y%, 1, 3 substifueni@) Hfependamilycelacteddrom:. Preferred heterocycl es

i ncl ude, but are not L.t i di. i ey 5 rolyl,
pyrazol yl , pyrrolidi#@%&ki %2%%@%?Lﬁ%g%#??%ﬂﬁ2ﬁ§#ﬁ?%£%§Py*$ko I'n %zolyl,
oxazol i di nyl, benzot rhd£s} pikyl, BarehioxnxGzakegdy(C, gdiongompho- bredifGammbiCay| |
and isatinoyl. Also hﬂﬁh e d. g and spi m conpounds cont ai ni ng,
for exanple, the above E?@??@%ﬁfﬂ%ﬁfﬁgﬁ%ggﬂﬁéd herein, the term
"carbocyclic aryl" i rthedepogdeoupseiirtedto hewsint asicempounds of gensrapfmmatle Idr  f used
rings and frpm 6 to about 18'ring atons, W thout hetero atons as ring
menbers. Specifically preferred carbocyclic aryl groups include phenyl, and
napht hyl i ncl udPig prefamgst dosppoumdsiofXhervapdntibry inclugShokh ef generalsiormula II (above)
"pharmaceutically ac o rej .refer to those
conpounds, nateriaIs%EQ%%%%§F¥$%R§¥a£%%?%$Qg%%%ggﬂ?%éts which are, within
the scope of soBndbndsddenal judgnent, suitable for use in contact with the
ti ssues of humangbei i . W I hout excessive toxicity,
irritation, all elﬁ‘é]?sccn%g%g%g&%mgﬁ%%ﬁéﬁré%r obl em or conplication,

comrensur at el§ t $iraight, drgddbir cydbe alkfy] grpups dkvingfrim 1 tA\8 cerberdatbrey, aihivh n89

"pharmaceutical ly accgpl:abl&, d B erivatives of the disclosed
conmpounds 31 1 6 AUG %8%@_%&{%@&6%%%%8§§§F}@§ / 05264 wherein the parent
conpound i s nodiRi end Byareridensedenidy chossm foas balagent €. tafiot, eO(C,. BlxpINEKC, , of
phar maceutically acc bl ey@al t spdmel ud ut f ?ot oL A1) , Juiner al
or organic acid sal?g&gT gggrb ?%% Ues sléh %@Ia nes?ﬁg&&gﬁﬁbgr %@ganic
salts of acidic resi diugromediexy;and car boxylic acids; and the |ike. The

pharmaceuti cgd | y AA6 G eRGRLGupSRink Forknlz! ude the 5 conventional non-toxic
salts or the quaternary ammonium salts of the parent conmpound forned, for

exanpl e, from non-toxig i norganic or organic acids. For exanple, such
conventional non-to¥ 3] ts include those derived frominorganic acids
such as hydrochfor Aydrobrom c, sulfuric, sulfamc, phosphoric, nitric

and the like; and the salts prepared fromorganic acids such as acetic,
propi oni ¢, succi Whesin flindicates gbond tethe pyrazink@ing incfoimaula Anl i ¢, tartaric, citric,
ascorbic, panvoic j g“m J i . St : t.am ¢ henzoic,
salicylic, sul fazFlnidlnﬁl?ch,;!llf el?ﬁ cei‘%ﬁ%‘%ﬁ%?wf%ﬁﬁ?%&‘% ﬁlg%uégéﬁ]#fugdrﬁ)%fi-%

met hanesul foni ¢, et hatlectdifiomi:f oni ¢, oxal ic, isethionic, HOOC (CH2) n- COOH
where nis 0-4, and the like. The pharnaceutically acceptable salts of the
present invention can be synthesized fromthe parent conpound which
contains a basic or acidic noiety by 15 conventional chem cal nethods.
Cenerally, such salts can be prepared by reacting the free acid or base
forms of these conpounds with a stoichionetric anount of the appropriate
base or acid in water or in an organic solyvent, or in a mxture of the two;
general ly, nonaqueous nedia |Iike ether, e?%yl acet ate, ethanol,

i sopropanol, or acetonitrile are preferred. Lists of suitable salts are
found in Rem ngton's Pharnmaceutical Sciences, 17th 20 ed., Mack Publishing
Conmpany, Easton, PA, p. 1418 (1985), the disclosure of which is hereby

i ncorporated by reference,




"Prodrugs"” are intended to include any coval ently bonded carriers which
release the active parent drug according to fornula | in vivo wheg sy,
prodrug is adm nistered 25 to a mammal i an subj ect. Prodrugs of a corrpound
of fornula | aV2%t%¥ared by nodifying functional groupsTHFERYRn t he
conpound in such a way that the nodifications are cleaved, either in
routine mani pul at i ONhf§geh,Ncykho, thalobMylf BeflupRERMY], mmmmumoxf’rlgdmg,smmcl ude
conmpounds of fornmula I, wherein a hydroxy, am.no sul fh d‘;é‘lr rou is
bonded to any group@nSts, almeﬁ:ﬂlfgx}br%ﬁﬂ]i?éy@rﬁ%@ﬂé’oﬂﬂw 0 s

adm nistered to a 30 an@ﬁ%ahﬁ@ﬂonﬁugﬁdqqﬂu@hgames to forma free hydroxyl,
fi-ee anino, or free sult ydr group 32 1 6 AUG 200 WD 01160806

PCT/ USO1/ 05264 r espeStshyempoun *afherﬁanaamquﬁef%m%mw“a & not
limted to, acetate, formate and benzoate derivatives of al cohol and am ne
functional groups in the conmpounds of fornmula 1, and thelik

Conbi nati ons of Qsth%'mfmfér‘if’@l’%ﬁ@/er‘h%'fcfﬂéfﬁl%Ud&ﬁ@sb%qg@%]ﬁpém%ﬁl(@bwﬂ such
conbi nati ons result pﬂ,ﬁg QbR saffs Béradd wnepipound or stabl e
structure is neant H)h I mpl Eﬁg%ggrrpound ta%at is sufficiently robust to
survive isolatiop to afuseful degree of purity froma reaction m xture,
and fornul ation i n effective therapeutic agent. The term
"therapeutically effective amount” of a conmpound of this invention neans an
10 anmount effecti veigo Bni ze abnormal |evel of CRF or treat the
synptons of affectivel{ disbrder, anxiety or depression in a host. The
conpounds of general al may be adm nistered orally, topically,
parenterally, by irmfal aiNon 8r spray or rectally in dosage unit

formul ati ons conggkdm:ng i s conventional non t oxi ¢ pharmaceutically

acceptable carriers, adjuvants and vehicl The ter used
herein incl its Buase R arsdesisaendenty chosght eag r?f’?“é’i?’écﬁd.{?én ‘{) %gﬂglg@mcg 14

intrastemal injecti oalk?llj Nm@,glam?[)t R0t D HURE, , dmyl)aﬁkicbanltynnmﬂh&ememylsand
provi ded a pharnaceut for rru ation conprising a conpound of general
Formula | and a phaP?’F&'@@&%efhEHf acceptabl e carrier. One or nore compounds

of general FornujAgish phe& gdphetpiea@at in association with one or nore
non-t oxi ¢ phar maceutzl cally acceptable carriers and/or diluents and/or

adj uvants and |fot her active ingredients. The pharnaceuti cal
conposi ti ons conka '® onpounds of general Fornula | may be in a form
suitable for oral or exanple, as tablets, troches, |ozenges, aqueous
or oily suspen5|on§ di spersi bl e powders or granules, enulsion, hard or
soft capsul e35 owhasip [jpulicapsa benddd thg pyrazine Gpgj YaAs i ntended for oral use
may be prepared %C:RJQA el %&r AR uyBde % odénmrt@eé BEpdidond 84, b6 with

manuf acture of p arma conpositions’ and such  conposi ‘tions may
contain one or nore aystimentskindependantlyseleatedfeomyr oup consi sting of 30

weet eni ng agent . ent
;Sn or delr tgo 33 156 AB%@%’OE%%‘B@'BH%%U 05261?1&%?‘2\/?)%?&\}' o JEI S

phar maceutical |y el egahitC.antkyhdh.alieny, CipalepuCatlkong. mPat et $(oIAEPKEL he
active ing ient i nelﬁﬂ I fcho g. Pharmaceutical ly acceptabl e
exci pients \/\Elgch are %%FES?O\OMP tgﬁ M ufacture of tablets. These

exci pi ents may be forSuelxmwb@dsmmfmedmhwsomm%@nealﬁqmﬁﬁa@ér bonat e,
sodi um car bonate, |actose, cal cium phosphate or 5 sodi um phosphat e;

granul ating and disintegrating agents, for exanple, corn starch, or
al ginic acid; bi @mmge&gelmwpom Ofethfammnéomﬁu@HhDSgef genpral Bormude Ho(rhevedand

| ubricating agents, 1 Séﬂ grqggggﬁ SLe ShSem:St €aric acid or talc.
The tabl ets may be uncog g@kt ey nay&@% coatf ed %@ known techniques to
del ay disintegration and absorption in the gastrointestinal tract and

t her eby provide a sustained action over a |longer period. For 10 exanple, a

time delay material such as glyceryl nonosi%rate or glyceryl distearate may
be




enpl oyed. Fornul ations for oral use may al so be presented as hard gelatin
capsul es wherein the active ingredient is mxed with an inert sqlgi gj5 0,

di luent, for example. calcium carbonate, 15 calcium phosg@%{g or._kaolin, or
as soft gelatin capsul es wherein the active ingredient i REF i t h wat er
or an oil or exanple peanut oil, liquid paraffin or olive oil. Agueous
suspensions contain the active materia in adm xture with excipients
suitable for the manufacture of aqueq&s’s&:spensi ons. Such excipients are

suspendi ng 20 agerfts, for exanple Qiu_trjjcar boxymet hy] cel | ul ose,
et hyl cel | ul ose, hydropgopylgret hyl/cel |'ut0se, sodi um al gi nate,

pol yvi nyl pyrr ol irdOneygumetr ag th and gum acacia; dispersing or wetting
agents may be a naturfpl |l y{occufring phosphatide, for exanple, lecithin, or
condensati on produg fZanatRyl ene oxide with fatty acids, for exanple

pol yoxyet hyl ene stearate, flensation products of ethylene oxide with

|l ong 25 chain aliphatic aIR ] fRor exanpl e hept adecaet hyl eneoxycet anol ,

or condensation products of ethylene oxide with partial esters derived

fromfatty aci dS"h§%# a hexitol such as pol yoxyethyl ene sorbitol

monool eate, Or GORGRRSANLAY sHERIUE bsth QfcubblY E8RBhOXbEHEcWilig O%P&b% esters
polye

derived fromfatty acids and hexitol anhydrides, for exanple yl ene
sor bi t an nonool eat e. ha9gen sHadwiakyls BEHIPBsLY I ucsemehap iR, REe.dR. nor e
30 preservatigves, fohLoK x£t Y hikexQtc, Mt - By gi®@x ¢ one or
nore coloring 34 16 6AU%IXZCS 4 V\% 0>1// 60’(8{)64 %‘rﬁﬂ?&n?o%}z%g@a%@%?g’?%gﬁg)br nor e
flavori ng agents, an®daEodr di{bralkyliEirsathg agents, such as sucrose or
saccharin. Gy 1§UsPR0eaidpiRinthehbRh TohAaREeD ), SHRACTSIC CanbyC 1a%L] v e
ingredients in a 5 vegetable oil, for exanple arachis oil, olive oil,
sesane oil or coconul®¥| Ner«i PlyDffimersdiy): obploallyh astifieiomepar ard i n.
The oily suspensi onsuiffdadog@Rdxzi N a t hi ckeni ng agent, for exanple beeswax,
hard paraffin or cetg/l al coho| . Sweetenjng agents such as those set forth
above, and fi%vori ng®%HEHERe egefensdde bereip assrmpruads ¢ grusreh Brranb g
preparations. These conpositions may be preserved by the addition of an
anti - oxi dant such, as ?sc rbic %O gjci_d. Di sper,si bl e powders and %tFPanul es
suitabl e for propa? BFTRE 8PRgHnds o g yentign dsie thass of generbFamedl @V wat er
provi de the active i #gphatinecehtidally sodéptable sl thekeol) wlereili Sper si ng or wetting

agent, suspending.aqgen nd .one or.nore preservatjves. Suitable 15

di spersing or we}gtlsl}%gﬁnyté’gvglrl]&s}sramr’lnd)"sdﬁs(ggﬁﬂﬁﬁng”té%‘gﬂl are exenplified by those
al ready nents oRychod Ryy ehickohytieatha kanexai Pif@at,Sare filepsadamilp lsdecsades teeshi Ng,
flavoring and coloripng _age aJray al so. be present ., Pharmaceutj.c

conpositi ons of the inven |gr%lgr§]ﬁ§/gé]l%8mﬁ1§hqgn&{ ﬁtéméi‘&irtfﬁ“cﬁgedof’f -?yﬁl-m g%y]wat er
emul sions. The oily ghasdavieg/frine 1 &0 ¥ egiwhatolos, whith miyoontexanpbiemat daubleoi | or
arachis oil, or a nmne i.l..for exanple liquid paraffin or m xtures of
these. Suitable enur;!’srirhﬁé}?%cﬁl%dd“édnts may be naturally-occurring guns, for
exanpl e gum acadtandR; garimdepandeptiy aelected froat the glohy costtng ofitgydiopas piegen,des,

for exanpl e gpy bean Citpi s or partial esters derived from
fatty acids and hexi??)"}n,q’ ar?{l]’fgjrpf)g%ﬁ;n? 5’r§ ‘'exanpl e sorbitan 25 nonol eate, and
condensat i on product Suchtomppandsaiedelfproadite beeirsstcempounils df getehyFemaladki de, for
exanpl e pol yoxyet hyl ene sorbitan nonol eate. The enul sions nmay al so contain
sweetening and flavoring agents. Syrups and elixirs may be fornulated with
sweet eni ng agent@her prefermed egmrioundg ©f G jnvention includethgde ofi gengiial Frooyla datiovd)ol  or
sucrose. Such formul gl 005 e S0 A 6. AUG 2004 WO 01/ 60806
PC1/ USCOL/ 05264 demnul cer?t, a prcealz)lerv ?a%eﬂgﬁﬁ?ef’%g\l}%ﬁﬁhg and col ori ng agents.
The pharnaceutical conpositions may be in the formof a sterile injectable
aqueous or ol eagi nous suspensi on.

or

20




Thi's suspension may be fornulated according to the known art using those
suitabl e dispersing or wetting agents and suspendi ng agents whi Cgo‘n@eﬁ
been nentioned above. 5 The sterile injectable preparation may al 04
sterile inject W6 uti on or suspension in a non-toxi cPGTASEHBEHH| vy
acceptabl e diluent or solvent, for exanple as a solution in 1, 3-

but anedi ol . Anobng tpe accept abI e vehicles and sol vents that nmay be enpl oyed
are water, R nger E sol ut| on and isotonic sodiumchloride solution. In

addi tion, sterile,_-MX % are conventionally enployed as a solvent or
suspendi ng nediuWn Fo thi pur pose any bland 10 fixed oil nmay be enpl oyed
i ncl udi ng synthetic 0- diglycerides. In addition, fatty acids such as

oleic acid find us&’in the pfeparati on of injectables. The conpounds of
general Formula | maywhtesR,ped ROGE Rilgealemt) iyfrogdi@r CorakyRbr suppositories
for rectal adm njstration of the drug. These conpositions can be prepared
15 by m xi ng theNB]ﬁtj ‘Wth a suitable non-irritating excipient which is
solid at ordinary tenperatures but liquid at the rectal tenperature and
will therefore nelt in the rectumto release the drug. Such materials are
cocoa butter and poI){Fe'\“ | ene glycols. Conpounds of general Formula | may
be adm ni stered parant era(d:m)zl n a sterile 20 nedium The drug, depending
on the vehicle and. \ﬁ ceAtration used, can either be suspended . or dissol ved
in the vehicl®. Adva "It]é@eousl y, adjuvants such as |ocal anesthetics,
preservatives and bufferi ng agents can be dissolved in the vehicle. Typical
subj ects to which cora;i1 fhe invention may be administered will 25
be manmal s, particul arly prl mﬁ especi al |y humans. For veterinary
applications, a w de Snalcoptppurgf a@mﬁ?r@dtcshevwddscmosmswébﬁneml Eormula[li. vest ock
such as cattle, sheep, goats, cows, swine and the like; poultry such as
chi ckens, ducks, geese, turkeys, and the like; and donesticated ani mals
particul arlyipets sudbthasighitypsefared compoyndsfrsrthadt efgeusa Formyla lesear ch
applications, a wide variety of magmals will be suitable subjects including
rodents (e.g. 30 mice, rats, hanstlers) rabblts pri mtes, and sw ne such
as inbred pigs and the I|i ke. 36 16 WO 01/ 60806 PCTI USa / 05264
Additionally, for in vitro applicati E such as in vitro diagnostic and
research applications, body flui . sanpl (e:-@ of the above subjects
will be suitable for use such as mammualian, particularly prinmate such as
human, bl ood, ur wherei@r ti ssue sanples, or blood urine or tissue sanples of
t he ani nal s mentggneg fo v teri narl}/sfﬁ%ollcatlons 5 Dosage | evels of the
order of from ab i %y of a compound of the invention
per kil ogram of btmilght,vlﬁmgh&d pe cydia kgl grousencluding (dytlealkyl)akryineps.ofavinge
above-i ndi cat ed condl u Qut 7 e day) .
The anount E)‘lf% active %g?oe%lag)ﬂ]mtoﬁ’a’t“'h% é"g‘@%" e gt{oﬁﬁ?élﬂeﬁ@%?@?gér
materials to produce aclsmﬂgﬂm:hlﬁaﬂd»safg:ﬂlef @uhmmﬁeﬂlmthaoqp oke pered subgiiteepn t he
host treated and the]g rt'd%ﬂg%@l adm ni stration. Dosage unit forns
will generally contain BEt f7om gbout ng to about 500 ng of an
active ingredient. Friefuehyirowf halogageOiy a&b{ﬁ.o-NIﬁBy. diybndiiGg dkviXGe
conpound used and the 5_particular disease treated. However, for
treatment of nost i‘sorders, a dosage reginen of 4 times daily or |ess
is preferredz2oFor theb)red menT-membetd sgbocitid eWphasedyoic aroupfosdud pregi men
of 1or 2tines dailyis Qﬁ@%&%%é edp&%aﬁéqvmchfmav‘blslmd@&uw@ﬁﬂéﬁe%?d
however, that the specific dos for any 'particular pat i ent
will depend upon a vari et ylomfsubmmselmmmhﬂlggqnhhﬁl%léw,vmyﬂbﬁxwmms
speci fi c conpound enpl oyed, the age, body wei ght, general health, sex,
diet, tinme of administration, route of adm nistration, and rate of
excretion, drug conbination and the severity of the particular disease
under goi ng therapy. 25 Preferred conpounds?bf the invention will have
certain pharmacol ogi cal properties. Such properties include, but are not
limted to oral bioavailability, low toxicity, |ow serumprotein binding"
and desirable in vitro and in vivo half-Ilifes.




Penetration of the blood brain barrier for conpounds used to trea{ gﬂs .
disorders is necessary, while low brain | evels of conpounds used Q b 284
peri pher eal di\%ﬁrgg&go% are 30 often preferred. 37 1 6 AUG 2004 WO 01/ 60806

PCT/ US01/ 05264 Assays may be used to predict these desirJ5T&/S1/05264
phar macol ogi cal properties. Assays used to predict bioavailability include

transport across human it egidinafe C ) a el udi -2 cell
monol ayers. Toxicity to gﬂ ?{?‘rl’egkf‘i'épa %@%@é‘é 'y”%“@@%‘@f@@é@a
conpound toxicity. Penet ragtemaig3- themgnbred istesicyclio aroupe contsin ene@onmprund i n
humans may be predicted f | vgl f C .0 .l aboratory
animals given the corrpogﬁfgllgih%l?@a%%%&ﬁsfﬁlog{ ﬁ’Sé‘r%%%Fgl eﬁgg‘%gﬁﬂ?ﬁ ar%tgacmn%eﬂ}tbe
predi cted from al bum n bibeigg titerpatbayer nit®geoh 10 assays are described in a
review by Oravcova, at al. (Journal of Chromatography B (1996) volune 677,
pages 1-27). Conpound half-life is inversely proportional to the frequency
of dosage of a conp@therpreferredgompoyndsaf the invention Dfludahyse ufgtseraldprminga i edi ct ed

from assays of &m%%%mk ek, %’J A . by Kuhnz and G eschen
(Drug Metabol i ss(n é’né i spos?ut ?aj(])l%?& f%é%?hvo%%rt}e&%%fn' pages 1120-1127).

Al ternatively, oifgolastesl fem straight, branched; lve cyshiedkyd gedps sootziniug of i t$ tarien

m crosomal assay SUuch,aswhilf ol ' : . 20 The present

i nvention al so pertai %s 'to ng?)ﬁ%g%m%ggggﬁrgcrmﬁﬁ%g?%lgleé}?:%g\/i ty of CRF
receptors, d&i da¥thod conprising exposing cells expressing such receptors
to an effectiVve aRPRNlreAhideReniAiP Qiach l,npentg.on N

conpound i s present |R?1 t he eﬁ%nol ution a?&gth(%gﬁég’eﬁt‘r atl’og((\g‘w&gp‘?ie’l (Iaﬁ{aat‘o
specifically alter t#eblsi ghtht rkB@uct rbm).achdlaalkyly i ririflespuottyd tadCRF in
cell's expressing hi giah&uelisoxPfandRFI receptors in vitro. This 25 method
includes altering the signal transduction activity of CRF receptors in
vivo, e.g., in 4 paeem¥hthgbviemoner, divoemirisustiteied wrth onndr ofor-ibsineat(d) t hat
woul d be sufifsi ci ent fgpaldb@ly seibdd@ Rignal transduction activity in response
to CRF in cells expressing high levels of CRFlI in vitro. The anount of a
conpound that woul d Hlegguicyane; bylealiyh teflyosemethyd tefhepnesnethopy,altydeponst ingpe.
activity in responsemiac { Q€ MR}, SC BN AebepMassd H ANafRGe of 38
WO 01/ 60806 1 6 AUG 2 04'; PCT/ SO /_%52‘6‘4 %Ig%'recg’gtor nedi(gﬁéga%?g(nél
transduction, such a8keR).0dgonerReditnelofidmiondi ng of CRF to a cel |
surface CRF recSpibubmpiun@Cirsrefired 13 REEIS ad ddmpSIRAS $1Genet PEmRNKANLSSI on. The
present inv {atl on al so pertains to packaged pharnmaceuti cal conpositions
for, b5 tredting disorders responsive to Coa receptor nodul ation, e.g.,

eating disorders, dephepsif@rd Qmpdirdestthe FRALRASHALGAbsPHRERRS Bbtinu R

conposi tions in@%ugg a ontaige hohﬂkgg 3{thgrgpeu;ically effective
amount of at | edSt OfE FCRPRC ‘@@bﬁﬁ? 5t &epeh ¥8°*escri bed supra and

i nstructions foArissipheayl frevp dfdetférmglagdi sor der responsive to CRFl  receptor
modul ation in the patient. 10 PREPARATI ON OF ARYLPYRAZI NES The conpounds of
the present inventifpn gan be prepared in a nunber of ways well known to
one skilled in & of organic synthesis. The conpounds of the present

i nvention can be sym=hesi zed using the net hods described bel ow, together

wi th synthetic 15 nmethods known in the art of synthetic organic chem stry,

or variati oRS t WAFEB, mlicates p bond bo the pyazing ripgiaderala Wi ed in the art.
Preferred methodsa e gheagiegrbist is aitRtted at: dnB] th8 Cortree %Woﬂei Rogy fgmer | bed
Y A

bel ow. Each of the references cited bel ow are here
substituent(s)independently selected from:

22



i ncorporated herein by reference. Preferred nethods for the prepara{gwa?ﬁg.
conpounds of the present invention include, but are not limted to, "t gL
described in Sghenme |, Schene 20 |11, and Schenme I11. Thos 'skill ed
in the art vvilfc’vlz’roé’@’(g nize that the starting materials mﬁ%&f@’?‘?ed and
addi ti onal steps enpl oyed to produce conpounds enconpassed by the present
invention. Al refer RACES, €Yo TR %ﬂoponng,ggwﬂmwm{oﬂgr%gy,l dnibd)el 1
entirety herein by reference. The foll ow ng abbrevi ations are used herein:
25 AcOH acetic acid B O Rk (fesalgry. dPdiier€:akomy) mere | 4hEprneConc
ethyl acetate EtOH eﬁPﬁ lang REndNethi&o dride 39 WO 01/60806 NaHVDS
sodi um bi s(trimethyl §iTylyam de THE tetrahydrofuran EX# exanpl e nunber 16
AUG 2004 PCTI USBichosmsandsareseieread to laein accomporRds ofigapersl Fezgula INp.

Hal NR, R’\XHHaEgenatan NR, Ar(MIX N Re-HalN CsR, ~ (cat) : 7

R'N TBaseR )Hal catR, ~N Ar(X=NH)t R ~N'" "!v VI(C=NH NRO,O S)VII11 5

Accordi ng to the genétier preferrbbepmroundpedths invertiondpaludrthoss of esreral Bormyladlif or
formula | and alhﬂ: ' y chloride or brom de,
the halide in v@%ﬁfﬁé?ﬁﬁﬁé%@céd g@’%’ﬁ%ﬁﬂ?ﬁ%%%%’o) al koxi de

nucl eophi | e. Thuésisaphemslgrewaf e famnlape prepared from VI and an amine in
the presence of a suyitable transition netal catalyst such 10 as but not
limted to palladiup acetate or

tris(di benzylidehe &) di pal | adi un{0), a ligand such as but not limted
to 1,1 -bis(di phenyl gFesphi ne)ferrocene, 2,2'- bis(di phenyl phosphi ne) -

1, 1' - bi napht by! , wBdréy Clisinaiey h batrdle mbpyiydine ping syftoktsa IIT;

tricycl ohexyl phosphj ne, or trj -ter.t-eﬁut |.phosphi pe,. and..a base, such .as

sodi um or pot as E’l%d‘{‘ﬁ ﬁ@f‘ﬁ%’ﬂ? 5, CPRER a'i‘ly’?@ﬁ ns 2 élgmﬂ%s“s? %‘%am%% dependarty

limted to toluene, selected from halogen, cyano, haloalkyl, trifluoromethyl, triflucromethoxy,
hydroxy, amino, C,¢ alkyl, C,alkoxy, C, alkoxy(C, alkoxy), mono- or di(C,.

Jamino(C,_jalkoxy), and mono- or di(C, , alkyl)amino.
15  Such compounds are referred to herein as compounds of general Formuia Iiec.

Other preferred compounds of the invention include those of general Formula III

(above) and pharmaceutically acceptable salts thereof, wherein:

HJ .
Q. N Ra
XX
P
Ry N Ar e
R, and R, are independently chosen from halogen, C,, alkyl, -O(C, alkyl), -NH(C,,

alkyl), -N(C,, alkyl(C,, akyl), haloalkyl,  trifluoromethyl, and

trifluoromethoxy; and

20

Ar is a phenyl group of the formula:



15 et hyl enegl ycol dinethyl ether, diglyme, DVF, or N nethylpyrrolidinone at
tenperatures rangi ng from anbi ent to 100C (Th| o) al koxypyr azi nes. §a@r-b@
prepared by trga %, with a sodium or potassiumsalt gﬂt 53

thiol in an iner Fvent such as THF, DMF, N-nethyl pyrroli |none or

met hyl sul foxide at anmbient tenperature or at elevated tenperature up to
the boiling point o¢_the solvent enployed. Hal ogenation nmay be 20

acconpl i shed by a va {y of nethods known in the art, including treatnent
with N- chl orosucci de, brom ne, N-bronosuccinimde, pyridinium
tribromde, triphegyfphosphine dibrom de, iodine, and N-iodosuccinintide
in solvents such ut .not ed ta dichlaro ane, acetic acid, or
net hyl sul f oxi de” “FH‘E}L’SF‘B%@PP pg?ﬁn%@g%gwg‘ﬁtﬁ]ed to aryl pyrazine VI
by a transition aIﬁ’E&tMpheﬁ,ﬂ @ouﬁmumumiangner & tof ﬁlfchdftpbmﬁanE srehd 6| vadr vl

reagent (Ar-[M). IVbr oye ent/ catal air |, ude
aryl boronic acid/ pafq % E‘é‘gﬁ ¥ N%alﬁﬁeé au ang'al&ﬁl%’éuzukl
Chem cal Rew ew 19951ﬂu&pﬁetﬁﬂ5&)ﬂuoﬁmyﬂmiyr hﬁdrbcyl ainmen anehlpd) Cadikony @),
(Stille reaction; UGZOO .1/ 6 PCT/ 801/05
Mtchell, Synthesis " ¢85y 3*3’ PP WXS %@uﬂﬂ? a P,

Grignard/nickel (11). alkyfpididdi um(O) represents a cat alytic syst em nade of a
various conbinatjon of neta a| r whic cl b not limted
or | Dot raki ot i HEAYPBHES R Feshh i fe o reeAy e phesperi e e
acetate/tri(o-tolyl)phosphine, tris(dibenzylideneacetone)di palladiun(0)/tri
5 tent-butyl phosphi ne_and : o

di chl or of gk g(on mfﬁ‘ﬁegs“ﬁ‘ﬁ%’&%%}%“@?ﬁ&Tﬁ‘&\“F PG /L B FRPAT 1 1)

represents a ni qmaive)@ﬂmp}ainﬁcagzcﬂlataedeytﬂﬂe silictherexd, v[rh‘brem

bi s(di phenyl phosghi o%et haneLL] r kekh}: cf“f’

bi s(di phenyl phosghl ﬁo propa? 018'$%dni&c OnIshs{mgd ydm ha](ége?/I I,

when X is NH, nay bmetﬂ:yﬂceﬂmé,reﬂioxﬁmmmm to VIl by N-aI kyI atl on. The N-H
group is 10 depr nat I ited to al kali
met al hydri de, ﬁ) %] %ﬁ%d?}(r %f%egg)?gﬁe?’aag??(%%mﬁ?%e?%ﬁ#%gﬂ?(‘fﬂ in inert

sol vents sucib as but not limted to THF, DVMF, or nethyl sulfoxide.

Al kyl ati on may be co i+ %J&%m@ﬁ}v Sikd 20! Yeai 98l de or

i odi de, at tenperat ugg‘ss*ﬁ%gngﬁag mOC to éngig%im giﬁréfe T1 { Vet hod B) 15 Ix
N Ry NAM) . NvRusiflynaetdamheny(s- ﬂl‘tlyl Nmemdmwmsml-e%mpm) orae0s VI RYXH
(W) RINK PS Baga huboksiolh acdRBble Gits Skredf the Lbpdhadirhdiral | ve vay,
conpounds of ForrruPaan{l?II (?arl?'abe prgpa?ed as %ut Ip?%hed I n Schene

Transition netal -catal yzed coupling of the halo pyrazine VI as descri bed in
the Method A ca ide the intermediate VIM Oxidation of sterically '
|I'ess hi ndered 20% enj can be effected by using a variety of oxidizing

agents known in the

trifluoroperaceti Cﬁ?l We per oxi de, and nonoperoxyphthalic acid.
The N-oxide can undergo rg angérrent to give chloropyrazine |IX upon the
action of phosphorus ox¥htride at tenperatures ranging from anbient to
100C. Di spl azenment of tHe chloride with a ni trogen, oxygen, or sulfur 25
nucl eophil e as described in the Method A can furnish the conpounds of
Formula VI1. 41 1\3/811%1%8191506 Schene 111 (Method O

i ncl udes m chl or oper oxybenzoi ¢ aci d,

The compounds herein described may have one or more asymmetric centers or

planes. Compounds of the present invention containing an asymmetrically substituted

24




2 HNYR, CO2H 200v PCT/USO /05264 16 AUG RA Cl..NYR, C\ /NYR, 1)RAXH
DA(-[M XNR T ° + Method Ax 2) Ar-[M 2) RAXH R ANt-Ar (X= Fl\IEAUN%
0, S) VII i Yet another way of preparing conpounds of forrmula VII i 20
illustrated i "WORES!®ehene M Conpounds of formula X, 3, CA{U#/05264

cyl -2, 5-di chl oropyrazi nes, can be prepared from2 5 allrylglycine accordi ng
to a known literature %_ocedure (Ref: .Chem cal .and_ Pharmaceutjcal Bulletin

of Japan 1979, ZomB@ybsisolaetip Spfisai] otV BsPe Smefdt B IbeYR dhPo T her

fA ol | Owedf by _SUﬁUtK' rebéwﬁptﬁﬁllygicﬁﬁ?br?k, sh&]‘l?m@{(/ Ifb?tﬁlutisoaﬁ)fﬁeéil?il\il fohewxetrdcanﬁt@g bi)CJEt Rﬁdcl
, can furnish the compounds of fornula .. .Schere | t ho .Cl

RAXH X N O Hal R§ERRETHHIces. onbyypiesis figm oppcally squngstape $¢@$F§§8§Qqn N ~JY
" (X = NH, NRa, ofthe riRlmates oth belackbrhilishel) fo\xbddvple, by @bnvedtiohal kthodd such 4s R3- 1 MJ
2) Hal ogenation 5 2)11%Iabge (cat.) 3) R-[M, (cat.) \+( ]%2 Ar - RA 4)
RI[M, (cat.)5 Rerysplligatiopin the presenge qkg regolXing ageyt, onghiomatographiy, using, §95| ogenat i on
XIIr 2) Ar-[M  (éxhmple 8 hiFRHPIOE B Manyl SeothktriRishivbrs of definy, AN doblé bdndgnot her
way of preparing conmpounds of fornuyla VII is illuystrated in chgtggii | V.

Commerci al |y avaif disilike sanglspyoe pressptap the sopreunds Arscphrd 8158 46 Ab S ution

with nitrogen, igu@ede cotfemplitel i théibiedeMAIMItcR. €10 arlll MMs fdometFibikdmerXofthy I €aCt
with an amne in solvents such_as but not linmted tao dichloronethane,

acetonitrile, TImRPosgEo! the rresentinvRRACE e P5THbRd AR EaY hpdiodaiad 28 P Hfe,

net hanol , et f{@NOkomed ¢t ak SPREEPRARMric 2rms.LTHAREIUEtRT AR QIdNGelesiddic)éad 0 t he
boiling point of the solvent. In addition, X may 42 WO 01/ 60806

PCT/ USO1/ 05264 racemjc @%mall geometric 1someric formis of a structure are intended, unless

the specific stereochemistry or isomeric form is specifically indicated.

The CRF antagonist compounds provided by this invention and labeled
15  derivatives thereof are also usefu] as standards and reagents in determining the ability of a

potential pharmaceutical to bind to the CRF receptor.

Labeled derivatives the CRF antaponist compounds provided by this invention are
also useful as radiotracers for positron emission tomography (PET) imaging or for single
20  photon emission computerized tomography (SPECT).

The term "substituted," as used herein, means that any one or more hydrogens on

the designated atom is replaced with a selection from the indicated group, provided that
the designated atom's normal valence is not exceeded, and that the substitution results in a

25  stable compound. When a substituent is keto (i.e., =0), then 2 hydrogens on the atom are
replaced. Keto substituents are not present on aromatic moieties. The present invention is
intended to include all isotopc‘s of atoms occurring in the present compounds. Isotopes
mclude those atoms having the same atomic number but different mass numbers, By way
of general example and without limitation, isotopes of hydrogen include tritium and

30  deuterium. Isotopes of carbon inchide ''C, °C, and "*C. '
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react wth a sodi um or potassium (thio)al koxide in inert solvents 3‘$CE'U‘aﬁ] .
but not limted to THF, DMF, N-nethyl pyrrolidinone, or nethyl sulfoxi d’e &t
tenperatures r j from OC to anbient tenperature. Re LN

nonochl or opyr a‘gﬁﬁfé‘ﬂ%’ can be hal ogenated by using the cg'#dp%ﬁlosﬁﬁs" descri bed
in the Method Ato give a mxture of regioisoneric 5 bromdes Xlla and
XIlb, Transition netal -catal yzed (hetero)aryl-aryl coupling of Xlla, as
described in the Method A followed by another hal ogenation can_ provide VI
(R = Hal, R3 = C) ™Rhe e vauaklegecursmreban ong higis it 29 constitysof onfprmpladen saci ng

one or both of tc'ﬂﬁpodﬂ&,'iﬁ@@ﬁxﬂﬁoﬂ%&cﬁé&ﬂ%ceﬁ@ﬂ%%deﬁ'okﬁs Rbnifbd M bR @RYS| Y,
with a variety of nucleogphiles (RI- [M and %Mﬂ% sane or djfferent,
the presence or %5PEERfecTIE for exprapi ifiaigamp jpshonm to e SRptHgrayith iR , then

af orement i oned nwialoRAP Hal SstiolAY bk Sbktialed WRAPUI Y R RRIuBSHH RNt each

(thi o)al koxi de, al kKyl'am ne, and organonetal |'i c reagent such_as but not
linited to al ky|occwqgrﬁ%ﬁehc%ag@mdgqﬂyéromﬂo@ﬁ@ﬁ%ofgﬁfel@,o, enmbinadonsef er | or

al kyl stannanes. sh&maftosarse MriaRBete peithidditsid PR «i¥E bahbifAbR hdit inMRYie " €pr esent
pal | adi um or nickel catalysts described in the Method A The other

regi oi soneric brigWPe@AX| | b can al so. be converted to VII by 15 changing the
order of the transformati on sequence. Those who are skilled in the art wll
al so recogni ze that one can further change the order of transformations to
prepar e t he 1%onpounfisingicatpibays ¥ergys subsy fdhe veRs forpplagateoptienally | | . As

di scussed above,supiifiter, iRhadd WraY I 8 Zdnl &5 ofHordnl €], hiiegel hpsituenthishiditedigod
activity 20 in standard in vitro recept or_bindji ng assays, specifically

the assay as spebfbddmilie tueh psfiosndss 1a gidithefike o Wbersobstifgiad hess SdtitRISei n t o

"standard in Vit R,8GERH RG) nityhel bubgitutaSyayher Ahfhydfop @l et o ofe@b kbt 0 t hat
protocol as defined in Exanple 96 which follows. Cenerally preferred

cormpounds pr ef erRPEHORS YPIEAIY L ig HPrfdositiqns by ang orgnars Sutishle@omes Sb psdbose o apout

10 mi cronol afs OrdidcRSéd hefeinl IShitdbRIpRoupy 18t @12 B YreRit@n b ERBstiafteda PO K, K04

nanonol ar or 25 | ess even ret%egr_eferabl an IC;F f abcgtﬁt %0 nanonpl ar or
stf ta

less or even 1 rMxSEHDPEE™ Linglpfe &g -hplogenyiueh 35dYort ARVt o CRF
recept or bi ndi ngyagShydragl; fixe;mpido;falk@tbybyich &eal pilean\d givhip Sloh fstilcy] @iidthe
EXAMPLES 43 1 6 AUG 2004 .ﬁy\i_)elg%]160806 PCT/ USC]/05§64 Thte ]E%gﬁe};ra[%ti on of the
conpounds of t he™ SrBBEHTIEGN FEHEMBR: PLodme fRse FavRa 8o Re  REFULY “PRE f ol | owi ng
exanpl es, whi ch aenss, exdt, 2,t304,I5corcaadbn atek; aBenlyl il blkyry] grinegps imaluding grovpsi N scope
or spirit to,the _specific procedures.and ngds scri bed, i h 5
Commer ci al rze%gghrﬁ@g weremise Sa\ﬁmn#%dgﬂ{m suaﬁjﬁ %gr?]%g?)r |°Ft|dlg§ |%nh(.’rc£r' (I',S’or]‘l’ng 8r(ra6manbi ent
t enper at ur e r ef erdot @oiRf) alkoxy2H@ips Rying dote laving tnejonmeaeyyzen lighagee snd e use of

a yotary evapor refer t hi C r of.on

nucl ear magnet i cﬁ%%éogag%%&bggf@ﬁ%ﬁk&)z’gg’gc({rr%a%g%f]a %&%@%@%%@oﬁ, 300 or

- 400 MHz. Mass s pallnithiglgrogpy includimgrteoseinbisties baving onh ermdygthigetherdink@@l andfdothods. 10
Example 1 [N-(1- - B - di .

enyl ) - 3, 6-di et hy g&%g%@é 11%%’%@’%%3’?%%?%% ?m:SZa,J]g]%lllﬁrzrl%lt%%?ilphenyl ; Rz
- N- (1- et hyl ) 37 opp¢ludingithere mOletigs hayinglage gr mérg sulfiny! yfkages and from 1 to about 12

2-chl or o- 3, 6-di | ne . .

tris(di benzyl i derwfie%gé‘tg%%g’%?b%%%ég‘%%)'t{’?;’%é‘r"lf%]f°mélﬁ’o?“%ﬁ"&f&ﬁd %5109 in
et hyl enegl ycol dneietiehhavingtoneer njoe s¥ifmylikinkeges aridtfrooylein sbayt Erdban atoms, or 1,
1-ethyl propyl am 59 4 3.4 6 cAYA U dmsk %&@ﬁgg%@ﬁggﬁg upEhdvin Yhebf ifdfe N 1- 25

mol ). The m xture is stirred at .5 h, diluted wth aqueous
anmoni um chl or i crtomsAsd frametl teyghoutd 2 parhonptgrsnes 1. 38, 405 or Cxsren plawsiexrbecyelics ar e

dried (sodi usg Suéx%l%ﬁﬁglﬁ bl hdrEaftidns, GAMGRAY pithf1(e.o. 388 @BupHen@ RibaghEPied on
silica gel (10:1 to 4:1 hexane-EtCQAc eluent) to give the am nopyrazine. B.
A solution of N-(1-ethyl)propyl-3, 6-dinmethyl pyrazi ne-2-amne (0.72 g; 3.7
mm 1) in dichloromethane (20 nL) is cool edgto OC and N-bronosuccini m de
(0.72 g;

in




25 4.1 mol ) is added in portions. After the addition, the mxture is
further stirred for 1 h while being allowed to warmto room tenper@iug oy,
The m xture is then concentrated to a snall volune in vacuo, triturated
with hexane, fWPOUF8YE, washed with hexane, and the filt rEAT&ISI5264
concentrated and chromat ographed on silica gel to give the brom' de (1.07

g). 44 WO 01/ 60806 16 004: . RCT/ 1/0 C A nm.xe ol utd on_ of

5- br omo- [ N- (-1- et Yi§¥ %ﬁ%@‘?}}’)ﬂ%ﬁ?‘ epgrate gL fied g ﬂ'ﬁlf‘m G 47
mnr)ll I) andI t et Ir akio&(»du:] ls)hﬁwhp@ﬂ&ﬁhwﬁm)mﬁjdlbadg hlﬁi(eﬁ)rec(ﬁ&.lp‘rgtall(&y hmhg/@ toi N
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dependent on the point of attachment of the substitutent to the phenyl ring relative to the

point of attachment of the phenyl group to the remainder of the chemical compound. For

example, L indicates the point of attachment of the phenyl ring to the remainder of the

chemical compound. The numbers 2, 3, 4, 5 and 6 identify the individual ring atoms to
15  which substituents can be attached.

As used herein, "alkyl" is intended to include both branched and straight-chain
20  saturated aliphatic hydrocarbon groups, having the specified number of carbon atoms.
Examples of alkyl include, but are not limited to, methyl, ethyl, n-propyl, i-propyl, n-
buty), s-butyl, t-butyl, n-pentyl, and s-pentyl. Alky] groups typically have 1 to about 16
carbon atoms, more typically 1 to about 12 carbon atoms. Preferred alkyl groups are C,-
C, alkyl groups. Especially preferred alkyl groups are methyl, ethyl, propyl, butyl, 3-
25  pentyl.
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the specified number of carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, or
cyclohexyl. Cycloalkyl groups typically will have 3 to about 8 ring members.

5 In the term "(C, 4 cycloalkyl)C,-, alkyl”, as defined above, the point of attachment
is on the alkyl group. This tenm encompasses, but is not limited to, cyclopropylmethyl,
cyclohexylmethyl, cyclohexylmethyl.

As used here, "alkenyl” is intended to include hydrocarbon chains of either a
10  straight or branched configuration and one or more unsaturated carbon-carbon bonds
which may occur in any stable point along the chain, such as ethenyl and propenyl.
Alkenyl groups typically will have 2 to about 12 carbon atoms, more typically 2 to about

12 carbon atoms.

15 As used herein, "alkynyl" is intended to include hydrocarbon chains of either a
straight or branched configuration and one or more triple carbon-carbon bonds which
may occur in any stable point along the chain, such as ethynyl and propynyl. Alkynyl
groups typically will have 2 to about 16 carbon atoms, more typically 2 to about 12
carbon atoms.

20

As used herein, "haloalkyl" is intended 1o include both branched and

) straight-chain saturated aliphatic hydrocarbon groups having the specified number of
carbon atoms, substituted with 1 or more halogen (for example -C,F,, where v=11to0 3
and w =1 to (2v+1). Examples of haloalkyl include, but are not limited to,

25  tnfluoromethyl, trichloromethyl, pentafluoroethyl, and pentachloroethyl. Typical
haloalkyl groups will have 1 to about 16 carbon atoms, more typically 1 to about 12
carbon atoms.

As used herein, "alkoxy" represents an alkyl group as defined above with the
30  indicated number of carbon atoms attached through an oxygen bridge. Examples of
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alkoxy include, but are not limited to, methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy,
2-butoxy, t-butoxy, n-pentoxy, 2-pentoxy, 3- pentoxy, isopentoxy, neopentoxy, n-hexoxy,
2-hexoxy, 3-hexoxy, and 3-methylpentoxy. Alkoxy groups typically have 1 to about 16

carbon atoms, more typically 1 to about 12 carbon atoms.

5
As used berein, the term “alkylthio” includes those groups having one or more
thioether linkages and suitably from 1 to about 16 carbon atoms, more typically 1 to
about 12 carbon atoms, still more typicallyl to about 6 or & carbon atoms.
10 As used herein, the term “alkylsulfinyl” includes those groups having one or more

sulfoxide (SO) linkage groups and suitably from 1 to about 16 carbon atoms, more
typically 1 to about 12 carbon atoms, still more typically 1 to about 6 or 8 carbon atoms.

As used herein, the term “alkylsulfonyl” includes those groups having one or
15 more sulfonyl (SO,) linkage groups and suitably from 1 to about 16 carbon atoms, more
typically 1 to about 12 carbon atoms, still more typically 1 to about 6 or 8 carbon atoms.

As used herein, the term *“alkylamino” includes those groups having one or more
primary, secondary and/or tertiary amine groups and suitably from 1 to about 16 carbon
20  atoms, more typically 1 to about 12 carbon atorus, still more typically 1 to about 6 or 8

carbon atoms.

As used herein, "halo" or "halogen" as used herein refers to fluoro, chloro, bromo,
and iodo; and "counter-ion" is used to represent a small, negatively charged species such

25  as chloride, bromide, hydroxide, acetate, sulfate, and the like.

As used herein, "carbocycle” or "carbocyclic residue” is intended to mean any
stable 3- to 7-membered monocyclic or bicyclic or 7-to 13-membered bicyclic or
tricyclic, any of which may be saturated, partiaily unsaturated, or aromatic. Examples of

30  such carbocycles include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl,
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a o~ Paadr c;pclohexyl, cycloheptyl, adamantyl, cyclooctyl, [3.3.0]bicyclooctane,

[4.3.0Jbicyclononane, [4.4.0]bicyclodecane, [2.2.2]bicyclooctane, fluorenyl, phenyl,
naphthyl, indanyl, adamantyl, and tetrahydronaphthyl.

5 As used herein, the term "heterocycle" or " heterocycloalkyl" is intended to mean
a stable 5-to 7-membered monocyclic or bicyclic or 7-to 10-membered bicyclic
heterocyclic ring which is saturated partially unsaturated or unsaturated (aromatic), and
which consists of carbon atoms and from 1 to 4 heteroatoms independently selected from
the group consisting of N, 0 and S and including any bicyclic group in which any of the

10  above-defined heterocyclic rings is fused to a benzene ring. The nitrogen and sulfur
heteroatoms may optionally be oxidized. The heterocyclic ring may be attached to its
pendant group at any heteroatom or carbon atom which resulis in a stable structure. The
heterocyclic rings described herein may be substituted on carbon or on a nitrogen atom if
the resulting compound is stable. A nitrogen in the heterocycle may optionally be

15  quaternized. It is preferred that when the total number of S and 0 atoms in the heterocycle
ﬁmﬁs 1, then these heteroatoms are not adjacent to one another. It is preferred that the
total number of S and 0 atoms in the heterocycle is not more than 1. As used herein, the
term "aromatic heterocyclic system™ or similar term such as “heteroary]” is intended to
mean a stable 5-to 7-membered monocyclic or bicyclic or 7-to 10-membered bicyclic

20  heterocyclic aromatic ring which consists of carbon atoms and from 1 to 4 heteroatoms
independently selected from the group consisting of N, O and S. It is preferred that the

i J total number of S and O atoxﬁs in the aromatic heterocycle. is not more than 1. Examples
of heterocycles include, but are not limited to, acridinyl, azocinyl, benzimidazoly},
benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,

25  benziriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolinyl,
carbazolyl, NH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl,
decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran,
furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolenyl,
indolinyl, indolizinyl, indolyl, 3A-indolyl, isobenzofuranyl, isochromanyl, isoindazolyl,

30  isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, morpholinyl,
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IDr .d N J-y 1,2,4-oxadiazolyl;- 1,2,50xadiazolyl, 1,3,4-o0xadiazolyl, oxazolidinyl, oxazolyl,
’ oxazolidinyl, pyrimidiny], phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl,

5  pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole,
pyridoimidazole, pyridothiazole, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl,
2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl,
quinuchdiny), tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl,
6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-

10  thiadiazolyl, thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl,
thiencimidazolyl, thiophenyl, triazinyl, 1,2,3-triazoly], 1,2,4-triazolyl, 1,2,5-triazolyl,
1,3,4-triazolyl, and xanthenyl.

Preferred heterocycles include, but are not limited to, pyridinyl, furanyl, thienyl,
15  pyrrolyl, pyrazolyl, pyrrolidinyl, imidazolyl, indolyl, benzimidazoly], 1H-indazolyl,
oxazolidinyl, benzotriazolyl, benzisoxazolyl. oxindolyl, benzoxazolinyvl, and isatinoyl,
Also included are fused ring and spiro compounds containing, for cxamiale, the above

heterocycles.

20 As used herem, the term “carbocyclic aryl” includes groups that contain 1 to 3
separate or fused rings and from 6 to about 18 ring atoms, without hetero atoms as ring
members. Specifically preferred carbocyclic aryl groups include phenyl, and naphthyl
including 1-napthyl and 2-naphthyl.

25 The phrase "pharmaceutically acceptable” is employed herein to refer to those
. compounds, materials, compositions, and/or dosage forms which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of human beings and
animals without excessive toxicity, irritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio. As used herein,
30 "pharmaceutically acceptable salts" refer to derivatives of the disclosed compounds

31




rN~0r MN-: NMV-mm~ 2~2 E2---[v oill i 24 t+i 2r.: O M r

ID. MNmr4_N I NS N==D2 wlIn |~222 Etpn m" Q/~$V 'OQ:SM \}c[;laA[%prlM
m- ,0. M m --r nt ! Co NNO Z: Er~E' NM‘M\xac- i ~, - n

nm04 ~ tD= Em rEF‘n%l}M‘\?(“'BM:l N2~r N -~ ~liMi h N*mbmNl M-~ r"CNfﬂﬁ"lQﬂ%l m | N=20
Ner . " fONt .. N<~vV"mErOUINNCy ~.. A2 MaiMni ri vimeV -M ' nf'=NN 2

"N2-62=NO tp N2 RhereiNik Parbfieedifsoind¥etdoaiby making acid or base salts thereof. Examples

of pharmaceutically acceptable salts include, but are not limited to, mineral or organic
acid salts of basic residues such as amines; alkali or organic saIts- of acidic residues such
as carboxylic acids; and the like. The pharmaceutically acceptable salts include the

5  conventional non-toxic salts or the quaternary ammonium sa]'ts of the parent compound
formed, for example, from non-toxic inorganic or organic acids. F or example, such
conventional non-toxic salts include those derived from inorganic acids such as
hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric, nitric and the like; and the
salts prepared from organic acids such as acetic, propionic, succinic, glycolic, stearic,

10  lactic, malic, tartaric, citric, ascorbic, pamoic, malefic, hydroxymaleic, phenylacetic,
glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic,
methanesulfonic, ethane disulfonic, oxalic, isethionic, HOOC-(CH,)n-COOH where n is
0-4, and the like. The pharmaceutically acceptable salﬁ of the present invention can be
synthesized from the parent compound which contains a basic or acidic moiety by

15  conventional chemical methods. Generally, such salts can be prepared by reacting the free
acid or base forms of these compounds with a stoichiometric amount of the appropriate
base or acid in water or in an organic solvent, or in a mixture of the two; generally,
nonaqueous media like ether, ethyl acetate, ethanol, isopropanol, or acetonitrile are
preferred. Lists of suitable salts are found in Remington's Pharmaceutical Sciences, 17th

20  ed, Mack Publishing Company, Easton, PA, p. 1418 (1985), the disclosure of which is
hereby incorporated by reference,

"Prodrugs" are intended to include any covalently bonded carriers which release
the active parent drug according to formula I in vivo when such prodrug is administered
25  to amamumalian subject. Prodrugs of a compound of formula I are prepared by modifying
functional groups present in the compound in such a way that the modifications are
cleaved, either in routine manipulation or in vive, to the parent compound. Prodrugs
include compounds of formula I wherein a hydroxy, amino, or sulfhydry] group is bonded
to any group that, when the prodrug or compound of formula I is administered to a
30 mammalian subject, cleaves to form a free hydroxyl, free amino, or free sulthydryl group,
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respectively. Examples of prodrugs include, but are not limited to, acetate, formate and
benzoate derivatives of alcohol and anrine functional groups in the compounds of formula
I, and the like.

5 Combipations of substituents and/or variables are permissible only if such
combinations result in stable compounds. A stable compound or stable structure is meant
to imply a compound that is sufficiently robust to survive isolation t¢ a useful degree of
purity from a reaction mixture, and formulation into an effective therapeutic agent. The
term "therapeutically effective amount” of a compound of this invention means an

10  amount effective to antagonize abnormal level of CRF or treat the symptoms of affective

disorder, anxiety or depression in a host.

The compounds of general Formula I may be administered orally, topically,

parenterally, by inhalation or spray or rectally in dosage wunit formulations containing

15 conventional non-toxic pharmaceutically acceptable carriers, adjuvants and vehicles. The
term parenteral as used herein includes subcutaneous injections, intravenous,
intramuscular, intrasternal injection or infusion techniques. In addition, there is provided
a pharmaceuntical formulation comprising a compound of general FormulaI and a
pharmaceutically acceptable carrier. One or more compounds of general Formula I may

20  bepresent in association with one or more non-toxic pharmaceutically acceptable carriers
and/or diluents and/or adjuvants and if desired other active ingredients. The
pharmacentical compositions containing compounds of general Formula I may be in a
form suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily
suspensions, dispersible powders or granules, emulsion, hard or soft capsules, or syrups

25  or elixirs.

Compositions intended for oral use may be prepared according to any method
known to the art for the manufacture of pharmaceutical compositions and such
compositions may contain one or more agents selected from the group consisting of

30 sweetening agents, flavoring agents, coloring agents and preserving agents in order to
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provide pharmaceutically elegant and palatable preparations. Tablets contain the active
ingredient in admixture with non-toxic pharmaceutically acceptable excipients which are
suitable for the manufacture of tablets. These excipients may be for example, inert
diluents, such as calcium carbonate, sodium carbonate, lactose, calcium phosphate or
sodium phosphate; granulating and disintegrating agents, for example, com starch, or
alginic acid; binding agents, for example starch, gelatin or acacia, and lubricating agents,
for example magnesium stearate, stearic acid or talc. The tablets may be ancoated or they
may be coated By known techniques to delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustained action over a longer period. For

example, a time delay material such as glycery! monosterate or glyceryl distearate may be
employed.

Formulations for oral use may also be presented as hard gelatin capsules wherein
the active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,
calcium phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is
mixed with water or an oil medium, for Cxampie peanut oii, liquid paraffin or olive oil.

Adqueous suspensions contain the active materials in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients are suspending
agents, for example sodium carboxymethylcellulose, methylcellulose,
hydropropylmethylcellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth and -
gum acacia; dispersing or wetting agents may be a naturally-occurring phoéphati de, for
example, lecithin, or condensation products of an alkylene oxide with fatty acids, for
example polyoxyethylene stearate, or condensation products of ethylene oxide with lon g

chain aliphatic alcohols, for example heptadecaethylencoxycetanol, or condensation
products of ethylene oxide with partial esters derived from fatty acids and a hexitol such
as polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with
partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene
sorbitan monooleate. The aqueons suspensions may also contain one or more

preservatives, for example ethyl, or n-propyl p-hydroxybenzoate, one or more coloring
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or saccharin.

Qily suspensions may be formulated by suspending the active ingredients in a
vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or In a mineral
oil such as liquid paraffin. The oily suspensions may contain a thickening agent, for
example beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set
forth above, and flavoring agents may be added to provide palatable oral preparations.
These compositions may be preserved by the addition of an anti-oxidant such as ascorbic

acid.

Dispersible powders and granules suitable for preparation of an agueous
suspension by the addition of water provide the active ingredient in admixture with a
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those already
mentioned above. Additional excipients, for example sweetening, flavoring and coloring

agents, may also be present.

Pharmaceutical compositions of the invention may also be in the form of oil-in-
water emulsions. The oily phase may be a vegetable oil, for example olive oil or arachis
oil, or a mineral oil, for example liquid paraffin or mixtures of these. Suitable
emulsifying agents may be naturally-occurring gums, for example gum acacia or gum
tragacanth, naturally-occurring phosphatides, for example soy bean, lccithin, and esters or
partial esters derived from fatty acids and hexitol, anhydrides, for example sorbitan
monoleate, and condensation products of the said partial esters with cthylene oxide, for
example polyoxyethylene sorbitan monoleate. The emulsions may also contain

sweetening and flavoring agents.

Syrups and elixirs may be formulated with sweetening agents, for example

glycerol, propylene glycol, sorbitol or sucrose. Such formulations may aiso contain a
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demulcent, a preservative and flavoring and coloring agents. The pharmaceutical
compositions may be in the form of a sterile injectable aqueous or oleaginous suspension.
This suspension may be formulated according to the known art using those suitable
dispersing or wetting agents and suspending agents which have been mentioned zbove.
The sterile injectable preparation may also be sterile injectable solution or SuSpension in a
non-toxic parentally acceptable diluent or solvent, for example as a solution in 1,3-
butanediol. Among the aceeptable vehicles and solvents that may be employed are water,
Ringer's solution and isotonic sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. For this purpose any bland
fixed oii may be employed including synthetic mono-or diglycerides. In addition, fatty

acids such as oleic acid find use in the preparation of injectables.

The compounds of general Formula I may also be administered in the form of
suppositories for rectal administration of the drug. These compositions can be prepared
by mixing the drug with a suitable non-irritating excipient which is solid at ordinary
temperatures but liquid at the rectal temperature and will therefore melt in the rectum to
release the drug. Such materials are cocoa butter and polyethylene glycols.

Compounds of general Formula I may be administered parenterally in a sterile
medium. The drug, depending on the vehicle and concentration used, can either be
suspended or dissolved in the vehicle. Advantageously, adjuvants such as local

anesthetics, preservatives and buffering agents can be dissolved in the vehicle.

Typical subjects to which compounds of the invention may be administered will
be mammals, particularly primates, eépecially humans. For veterinary applications, a
wide variety of subjects will be suitable, e.g. livestock such as cattle, sheep, goats, cows,
swine and the like; poultry such as chickens, ducks, geese, turkeys, and the like; and
domesticated animals particularly pets such as dogs and cats, For diagnostic or research
applications, a wide variety of mammals will be suitable subjects including rodents (e.g.
mice, rats, hamsters), rabbits, primates, and swine such as inbred pigs and the like.
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[Formula I: Ax-2,4,6-trinmethyl phenyl; RZ -N-(1-ethyl)propyl; R =R3=CH,] 5
To a'solution of 5-hroqo-I{N-(l-ethyl)pro 3, 6- di net hy ra2|ne2amne
(200 ng) obtai né‘%d’é‘gnaﬁ?oﬁ’ 3 Pépﬂhétgoﬁs’ﬁ%“%‘ﬁ“ﬁffmﬁps?%ﬁ]? @HPer ature is
added [1, 3- bi s(di;;maaiayd pb@smmsaﬁu)qanWbﬁh@mowmbakﬁin(ﬂeIsana614@orﬁr&) Af ter
10 mn, 2,4,6- tripgeth henlasrzr{%g] si um brom de ( OMin THF, 4 S

added sl owy droStieem H@%SP%%H%?IW%W%WE‘WM 1

day, then refl uxegblesdanié &#ﬁssuem@lés(%fﬂae&uinawﬁh&nﬂﬁédlfoﬁ@{cﬂﬁdrp%gh&pmw ed into
aqueous ammoni_um chl ori de and extracted twice wth ether nmbi ned

extracts are dried (sodiumsulfate), filtered, concentrated, and

chromat ogr aphed to glmageh@eraeﬁm@derra.m&ﬂeﬁou(@?mgwabo&thh 1( &md400
Miz) 8 1.0 (t, 611), F% . 2.3 (s,
3H), 2.35 (s 3Hy! sm%melbwlﬂlmmof& Y‘(%ﬂ»htpezﬁaw%usgﬁlt@thmmq Ef(arrple 22
3-ethyl-[N-(1-et Qﬂdv}ﬂfm&hl‘mﬁmeﬁt(ﬁ%ﬁt&ilﬂ Q,agoﬁﬁgﬁﬁipﬁﬁ’énpgﬂéﬁ)ﬁeamoum

pyrazi ne- 2-am ne [Forrrula 1. Art,4,6-trinmethyl phe
-N(1- et hyl ) pr opy Pf *oveingphbentiat ray begeyb inofhith e G FapErigle o produce a single

[N-(1-ethyl) ﬁ.'bOp)ibs]ageroﬁn Qi]l"ﬁﬁ*ﬂéﬁm&né dpoft 1f2 hést Beated and the particular mode of _
trimet hyl phenyl) pyrazi ne- 2- am ne gg 0. 24 mmol }Bﬁl‘f’n THE m.) at 0Cis
added n - butylli top. BRjags i 9?5'?1 T ggn JHly Fprytain pgtyeep frpg Watgt@c

i odonet hane (0. 026bwi$00 mgd of an ek¥ieelingrbifient/m xture is stirred at 0C for 10 min
bef ore being poured into agueous ammoni um chloride and extracted with R QO
The extract is dried (sodiumsulfate),

Frequency of dosage may also vary depending on the compound used and the
15  particular disease treated. However, for treatment of most CNS disorders, a dosage
regi;.nen of 4 times daily or less is preferred. For the treatment of stress and depression a
dosage regimen of 1 or 2 times daily is particularly preferred.

It will be understood, however, that the specific dose level for any particular
20 - patient will depend upon a variety of factors including the activity of the specific
compound employed, the age, body weight, general health, sex, diet, time of
administration, route of administration, and rate of excretion, drug combination and the
severity of the particular disease undergoing therapy,

25 Preferred compounds of the invention will have certain pharmacological
properties. Such propertics include, but are not limited to oral bioavailability, low
toxicity, low serum protein binding and desirable in vitro and in vivo half-lifes.

' Penetration of the blood brain barrier for compounds used to treat CNS disorders is

necessary, while low brain levels of compounds used to treat periphereal disorders are
30  often preferred.
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iltered, concentrated and the residue is purified by preparative TLC (10%
Et CAc in 25 hexane, developed 3 tines) to give the title conpound (, g@bmé
"H NVMR (CDC13, ,68M—Iz)810(t 6H), 1.25 (t 3H), 15-12”(m4

1.95 (s, 3H), 2.05(s 2.3 (a, 3H), 2.65 (q, 211), BCRESOUMES42H), 6.9
(s, 211). Exanpl e 23 49 V\D 01/60806 16 AUG 2004 PCT/US01/ 05264 _

3, 6-di et hyl -5-(2, 4-di net hoxyphenyl )-[ N- (1-et hyl propyd pyrazi ne- 2- am ne

f

Formula |: Az=2, 4-di met hoxyphenyl; R2= -N(1-ethyl)propyl; R =R3=CHZCH3J
[2 Chl or o- 3, 6- di et hyI F*ﬁimﬂlegl l@?ﬁbtnvfiiqfahmd@ﬁﬂbﬂcphémpcm@qsalmdq ief. Lgsﬁai)g)n i's
converted to the gq%

Exanple 1: 'H 5 ﬁ%ﬁw r%% by %1 %%8%‘? Gros %"‘C“’"F%‘i ayery, o5 (t,

3H), 1.5 - 1.7 (#f “Q?Pa Ca°2—24§11 mereplaym-sl) Toxicitg % c(uquredzneja;.tpcyetegﬁaxmusaﬂxa 3.85

3 4.05 4 ,
(1ﬁ|) P e 953 apedgbmpdidtoicly. bl B3 dpngmatdra b | L o s
i P. Ea fa Pi s may dqpredjeted fijomythe train levels wftlmlcoﬂiollﬂidﬁlbboraiory\m:mﬂﬂ u HN
E.Cvri HaPr nglbm%%mgounan%g%namiy_y aa v:J 04u COCwa)c F ...

Serum protein binding may be predicted from albumin binding assays. Such
10  assays are described in a review by Oraveov, et al. (Journal of Chromatography B
(1996) volume 677, pages 1-27).

Compound half-life is inveréely proportional to the frequency of dosage of a
compound. In vitro half-lives of compounds may be predicted from assays of
15  microsomal haif-life as described by Kuhnz and Gieschen {Drug Metabolism and
Disposition, (1998) volume 26, pages 1120-11 27). Alternatively, compound half-life

may be predicied from an in vitro microsomal assay such as the assay given in example
9%b.

20 The present invention also pertains to methods for altering the activity of CRF
receptors, said method comprising exposing cells expressing such receptors 10 an
‘effective amount of a compound of the invention, wherein the compound is present in the
solution at a concentration sufficient to specifically alter the signal transduction activity
in response to CRF in cells expressing high levels of CRF] receptors in vitro. This

25  method includes altering the signal transduction activity of CRF receptors in vivo, e.g.,in
a patient given an amount of a compound of Formula I that would be sufficient to alter
the signal transduction activity in response to CRF in cells expressing high levels of
CRF1 in vitro. The amount of a compound that would be sufficient to alter the signal

transduction activity in response to CRF receptors may be determined via an assay of
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CRF receptor mediated signal transduction, such as an assay wherein the binding of CRF

to a cell surface CRF receptor effects a changes in reporter gene expression.

The present invention also pertains to packaged pharmaceutical compositions for,
5 treating disorders responsive to C5a receptor modulation, e.g., eating disorders,
depression or stress. The packaged pharmaceutical compositions include a container
holding a therapeutically effective amount of at least one CRF1 receptor modulator as
described supra and instructions for using the treaﬁng disorder responsive to CRF1
receptor modulation in the patient,
10
PREPARATION OF ARYLPYRAZINES
The compounds of the present invention can be prepared in a number of ways
well known to one skilled in the art of organic synthesis. The compounds of the present
inven_tion can be synthesized using the methods described below, together with synthetic
15  methods known in the art of synthetic organic chemistry, or variations thereon as
appreciated by those skilled in the art. Preferred methods include but are not limited to
those methods described below. Each of the references cited below are hereby
incorporated herein by reference. Preferred methods for the preparation of compounds of
the present invention include, but are not limited to, those described in Scheme 1, Scheme
20 II, and Scheme II. Those who are skilled in the art will recognize that the starting
materials may be varied and additional steps employed to produce compounds
encompassed by the present invention. All references cited herein are hereby

incorporated in their entirety herein by reference. The following abbreviations are used

herein:
25  AcOH acetic acid
DMF N,N-dimethylformamide
Et,0 diethy] ether
EtOAc ethyl acetate
EtOH ethanol
30 NaH sodium hydride
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NaHMDS  sodium bis(trimethylsilyl)amide
THF tetrahydrofuran

EX# example number
Scheme ] (Method A)

Hah_N. Ry R
I j {cat)
RN Base

Vi {(=NH,NRp, 0, 5) Vil

-

Base

gl ; r*

XN Ri  ArM) X Ny ~Rs RE-Hal NN Ra

R1IN:[H3I cat. ININ Raml!’uim
fl

Halogenatbn

Ri 0C=NH)

According to the general method A, wherein R and R3 are as defined for formula
I and Hal represents a halogen atom, suitably chloride or bromide, the halide in VI can be

displaced by an amine or (thio)alkoxide nucleophile. Thus, aminopyrazine can be
prepared from VI and an amine in the presence of a suitable transition metal catalyst such

10  asbut not limited te palladium(IT) acetate or tris(dibenzylideneacetone)dipalladium(0), a
ligand such as but not limited to 1,1'-bis(diphenylphosphine)ferrocene, 2,2'-
bis(diphenylphosphine)-1,1"-binaphthyl, dicyclohexyl(2-biphenyl)phosphine,
tricyclohexylphosphine, or tri-fert-butylphosphine, and a base such as sodium or
potassium fert-butoxide in inert solvents such as but not limited to toluene,

15  ethyleneglycol dimethyl ether, diglyme, DMF, or N-methylpyrrolidinone at temperatures
ranging from ambient to 100°C. (Thio)atkoxypyrazines can be prepared by treating VI
with a sodiumn or potassium salt of an alcohol or thiol in au inert solvent such as THF,
DMF, N-methylpyrrolidinone, or methyl sulfoxide at ambient temperature or at elevated
temperature up to the boiling point of the solvent employed. Halogenation may be

20  accomplished by a variety of methods known in the art, including treatment with N-
chlorosuccinimide, bromine, N-bromosuccinimide, pyridinium tribromide,
triphenylphosphine dibromide, iodine, and N-iodosuccinimide in solvents such as but not
limited to dichloromethane, acetic acid, or methyl sulfoxide. The bromopyrazine can be
converted to arylpyrazine VII by a transition metal-catalyzed coupling reaction with a

25 metalloaryl reagent (Ar-[M]). More commonly employed reagent/catalyst pairs include
aryl boronic acid/palladium(0) (Suzuki reaction; N. Miyaura and A. Suzuki, Chemical
Review 1995, 95, 2457), aryl trialkylstanmane/palladium(0) (Stille reaction; T. N.
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Mitchell, Synthesis 1992, 803), arylzinc/palladivm(0) and aryl Grignard/nickel(TI).
Palladium(0) represents a catalytic system made of a various combination of metal/ligand
pair which includes, but not limited to, tetrakis(triphenylphosphine)palladium{0),
palladium(IT) acetate/tri{o-tolyl)phosphine, tris(dibenzylideneacetone)dipalladium(0)/tri-
5  tert-butylphosphine and dichloro[1,1’-bis(diphenylphosphine)ferrocene]palladium(0).

Nickel(II) represents a nickel-containing catalyst such as [1,2-
bis(diphenylphosphino)ethane]dichloronickel(II) and [1,3-
bis(diphenylphosphino)propane]dichloronickel(I). The arylpyrazine VII, when X is
NH, may be further transformed to VIII by N-alkylation. The N-H group is

10  deprotonated by a strong base such as but not limited to alkali metal hydride, alkali metal
amide, or alkali metal alkoxide in inert solvents such as but not limited to THF, DMF, or
methyl sulfoxide. Alkylation may be conducted using alkyl halide, suitably bromide or
iodide, at temperatures ranging from 0°C to 100°C.

Scheme Nl (Method B)
Af'lM] Ra 1} N-oxidation [w]

A L X e O

Vill ()4 Vil

15 {X=NH, NR“. 0,8)
In an alternative way, compounds of Formula VII can be prepared as outlined in Scheme
. Transition metal-catalyzed coupling of the halo pyrazine VI as described in the
Method A can provide the intermediate VITI. Oxidation of sterically less hindered

20  nitrogen can be effected by using a variety of oxidizing agents known in the art, which
includes m-chloroperoxybenzoic acid, trifluoroperacetic acid, hydrogen peroxide, and
monoperoxyphthalic acid. The N-oxide can undergo rearrangement to give
chioropyrazine IX upon the action of phosphorus oxychloride at temperatures ranging
from ambient to 100°C. Displacement of the chloride with a nitrogen, oxygen, or sulfur

nucleophile as described in the Method A can furnish the compounds of Formula VII.
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Scheme Il (Method C)

R?
cl N__R; 1)R*H HAa-M  X__N__R
HzN Ry __o 1 1
2 ‘ I P I X «—— IX
N™ “Cl 2} A-M] 2}R°XH Ry NT “Ar
X (X =NH, NRp, 0, ) il
Method A {

Yet another way of preparing compounds of formula VII is illustrated in the Scheme IIL,
Compounds of formula X, 3,6-dialkyl-2,5-dichloropyrazines, can be prepared from 2-

5  alkylglycine according to a known literature procedure (Ref: Chemical and
Pharmaceutical Builetin of Japan 1979, 27, 2027). Nucleophilic displacement of one
chloride followed by Suzuki-type coupling at the other, as described in the Method A, can
furnish the compounds of formula VII.

Scheme IV (Method D)
RA R
cl N cl XH Halogenation ' X Ny
T N/ {Base) Hal I NJ

{X = NH, NR?, O, 5)

Xl Xha Xilb
1) Ar{M], cat. f 1) RyM),
R M) 2) Halogenation 2) Haloge
{cat.) 3) Ry-[M], {cat.} 3) Ar-{M],

4) Rxr{M), [cat)

3 3
) X I N.__Rs X M. _Ry
- I

\[Nj ) S R,I Nj:Ar

) Halogenation
2} Ar- t,
. Xi A P vi
10 4) Ry{M], {cat.)
Still another way of preparing compounds of formula VI is illustrated in Scheme I'V.

4) Ry-{M],

Commercially available 2,6-Dichloropyrazine can undergo monosubstitution with
nitrogen, oxygen, or sulfur nucleophile to give XI. Thus, X may react with an amine in
solvents such as but not limited to dichloromethane, acetonitrile, THF, DMF, N-

15  methylpymolidinone, methyl sulfoxide, methanol, ethanol, and isopropano! at
temperatures ranging from 0°C to the boiling point of the solvent. In addition, X may
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react with a sodium or potassium (thio)alkoxide in inert solvents such as but not limited
to THF, DMF, N-methylpyrrolidinone, or methyl sulfoxide at temperatures ranging from
0°C to ambient temperature. Resulting monochloropyrazine XI can be halogenated by
using the conditions described in the Method A to give a mixture of regioisomeric
bromides XIla and XIIb. Transition metal-catalyzed (hetero)aryl-aryl coupling of XIla,
as described in the Method A, followed by another halogenation can provide VII (R] =

Hat, R3 = CI) which can be further converted to VII by displacing one or both of the
halgen atoms, either sequentially or simultancously, with 2 variety of nucleophiles (R}~
{M] and R3-[M]), same or different, in the presence or absence of a fransition metal

catalyst. The aforementioned nucleophiles may include sodium or potassium
(thio}alkoxide, alkylamine, and organometallic reagent such as but not limited to alkyl
Grignard reagents, alkylboronic acids or its ester, or alkylstannanes. The aforementioned
transition metal catalyst may represent palladium or nickel catalysts described in the
Method A. The other regioisomeric bromide XIIb can also be converted to VII by
changing the order of the transformation sequence. Those who are skilled in the art will
also recognize that one can further change the order of transformations to prepare the

compounds of Formula VII by way of the intermediate XTIE.

‘As discussed above, preferred arylpyrazines of the invention exhibit good activity
in standard in vitro CRF receptor binding assays, specifically the assay as specified in
Example 96, which follows. References herein to “standard in vitro receptor binding |
assay” are intended to refer to that protoco! as defined in Example 96 which follows.
Generally preferred compounds preferred a:ylpyﬁmidines of the invention have an IC,, of
about 10 micromolar or less, still more preferably and IC,, of about 100 nanomolar or
less even more preferably an IC,, of about 10 nanomolar or less or even 1 nanomolar or
less in such a defined standard #n vitro CRF receptor binding assay as exemplified by
Example 96-which follows.

EXAMPLES
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The preparation of the compounds of the present invention is illustrated further by

3g7T %<

the following examples, which are not to be construed as limiting the invention in scope

or spirit to the specific procedures and compounds described in them.

5 Commercial reagents were used without further purification. room or ambient
temperature refers to 20 to 25°C.  Concentration iz vacuo implies the use of a rotary
evaporator. TLC refers to thin layer chromatography. Proton nuclear magnetic

resonance (1H NMR) spectral data were obtained at 300 or 400 MHz. Mass spectral data
were obtained either by CI or APCI methods.

10
Example 1
{N-(l-ethyl)propyl]-5-(2,4-dimethoxyphenyl)-3,6—dimethylpyrazine-2-amine
[Formula I: Ar=2,4-dimethoxyphenyl; R,= -N-(1-ethyDpropyl; R, =R,=CH,]

A. To a muxture of 2-chloro-3,6-dimethylpyrazine (0.83 mmol),

15  tns(dibenzylideneacetone)dipalladium(0) (2 moi%), and BINAP (6 mol%) in
eﬂ:yleneélycol dimethy] ether (2 mL) under nitrogen is added 1-ethylpropylamine (1.0
mmol)) followed by sodium tert-butoxide (1.25 mmoi). The mixture is stirred at 70 —
80°C for 2.5 h, diluted with aqueous ammonium chloride, and extracted 1:1 hexane -Et,0.
Combined extracts are dried (sodium sulfate), filtered, concentrated, and

20  chromatographed on silica gel (10:1 to 4:1 hexane-EtOAc eluent) to give the
aminopyrazine.

B. A solution of N-(1-ethyl)propyl-3,6-dimethylpyrazine-2-amine (0.72 g 3.7
mmol) m dichloromethane (20 mL) is cooled to 0°C and N-bromosuccinimide (0.72 g;
25 4.1 mmol) is added in portions. Afer the addition, the mixture is further stirred for 1 b
while being allowed to warm to room temperature. ‘The mixture is then concentrated to a
small volume in vacuo, triturated with hexane, filtered, washed with hexane, and the

filtrate is concentrated and chromatographed on silica gel to give the bromide (1.07 g).
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C. A mixed solution of 5-bromo-[N-(1-ethyl)propyl]-3,6-dimethylpyrazine-2-
amine (0.40 g; 1.47 mmol) and tetrakis(triphenylphosphine)palladiim(0) (33 mg; 2
mol%) in ethyleneglycol dimethy! ether (8§ mL) is stirred at room temperature for 15 min,
when 2,4-dimethoxybenzeneboronic acid (1.76 mmol) and an aqueous solution of sodium
carbonate (1.0M, 4 mL) are added sequentially. The mixture is heated to 75 C with
stirring for 1.5 h, then diluted with 0.1N sodium hydroxide and extracted twice with 1:1
hexane-ethyl ether. Combined extracts are dried (sodium sulfate), filtered, concentrated,
and chromatographed on silica (4:1 to 1:1 hexane-EtOAc) to give the title compound
(0.50 g): 1TH NMR (CDCI3, 400 MHz) § 0.95 (t, 6H), 1.6 (m, 4H), 2.2 (s, 3H), 2.4 (s, -
3H), 3.75 (s, 3H), 3.85 (s, 3H), 3.95 (br 4, 1H), 4.1 (br q, 1H), 6.5 (s, 1H), 6.55 (4, 1H)
7.2 (d, 1H); MS (CT) 330.
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..0a0 CC C' o (INA1zthyDpropyl]-3,6-dimethyl-5-(2,4,6-trimethylphenyl) pyrazine-2-amine

[Formula I: Ar=2,4,6-trimethylphenyl; R;= -N-(1-ethyl)propyl; R,=R3=C_H3]

5 To a'solution of 5-bromo-[N-(1-ethyl)propyl]-3,6-dimethylpyrazine-2-amine (200
mg) obtained as in Example 1B in THF (4 mL) at room temperature is added [1,3-
bis{diphenylphosphino)propane]dichioronickel(Il) (40 mg). After 10 min, 2,4,6-
trimethylphenylmagnesium bromide (1.0M in THF, 4 mL) is added slowly dropwise.
The mixture is stirred at room temperature for 1 day, then refluxed overnight. The

10 resulting dark solution is poured into aqueous ammonium chloride and extracted twice
with ether. Combined extracts are dried (sodium sulfate), filtered, concentrated, and
chromatographed to give the desired product (87 mg): |H NMR (CDCl3, 400 MHz) & 1.0
(t, 6H), 1.5 1.7 (m, 4H)}, 1.95 (s, 3H), 2.1 (s, 3H), 2.3 (s, 3H), 2.35 (5, 3H), 3.95 (br,
1H}, 4.1 (br, 1H), 6.9 (s, 2H).

15
Example 22
3-ethyl-[N-(1-ethyDypropyl}-6-methyl-5-(2,4,6-trimethylphenyl) pyrazine-2-amine
[Formuia 1: Ar=2,4,6-trimethylphenyl; R,= -N(1-ethyl)propyl; R,= CH,CH,; R,=CH,]

To a solution of [N-1-ethyl)propyl]-3,6-dimethyl-5-(2,4,6-

20  trimethylphenyl)pyrazine-2-amine (74 mg; 0.24 mmol} in THF (2 mL) at 0°C is added n-
butyllithinum (2.5M in hexane, 0.24 mL). After 10 min at 0°C, iodomethane (0.020 mL)
is added. The mixture is stirred at 0°C for 10 min before being poured into aqueous
ammonium chloride and extracted with Et,0. The extract is dried (sodimm sulfate),
filtered, concentrated and the residue is purified by preparative TLC (10% EtOAc in

25  hexane, developed 3 times) to give the title compound (17 mg): '"H NMR (CDCl,, 400
MHz) & 1.0 (t, 6H), 1.25 (t. 3H), 1.5- 1.7 (m, 4H), 1.95 (s, 3H), 2.05 (5, 3H), 2.3 (s, 3H),
2.65 (g, 2H), 4.05 (m, 2H), 6.9 (5, 2H).

Example 23
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3,6-diethyl—5-(2,4-dimethoxyphenyl)—[N—(l-ethy]propyl)]pyrazine-2-amine [Formula
I: Ar=2,4-dimethoxyphenyl; R,~= -N(1-ethyl)propyl; R,=R,=CH,CH,]
2-Chloro-3,6-diethylpyrazine (Chem. Pharm. Bull, Jap.,27,2027 (1979)) is
converted to the desired product following the procedures described in Example 1: 'H
5 NMR (CDCL, 300 MHz) QQ.S'S (t, 6H), 1.15 (, 3H), 1.25 (t, 3H), 1.5 - 1.7 (m, 4H), 2.45
(9, 2H), 2.65 (g, 2H), 3.75 (s, 3H), 3.85 (s, 3H), 4.0 - 4.2 (br, 2H), 6.5 (s, 1H), 6.55 (d,
1H), 7.2 (d, 1H).LC-MS: 358
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Example 482

3,6-diethyl-5-(2,4-diethoxy)phenyl-[N-(1-ethylpropyD)] pyrazine-2-amine [Formula I:
Ar=2.4-diethoxyphenyl; R,= -N(1-ethyl)propyl; R,=R,=CH,CH, ]
A: To a solution of 3,6-diethyl-5-(2,4-dimethoxyphenyl)-[N-(1-

5  ethylpropyl)]lpyrazine-2-amine (910mg, 2.54mmol) (obtained in example 23) in
dichloromethane was added BBr, (IN,6ml)at -78°C. The mixture is stirred for 10 min
then gradually warmed to room temperature and stinred for 3 hr before being poured into
ice-water and extracted with dichloromethane. The aqueous layer was basified with sat.

. NaHCQO, and extracted with dichloromethane. The combined extracts were dried (sodium
10  sulfate), filtered, concentrated and the residue is purified by column (20% EtOAc in
hexane) to give 3,6-diethyl-5-(2,4-dihydroxyphenyl)-[N-(1-ethylpropyl)Jpyrazine-2-
amine as a yellow 0il(590 mg, 71%): 'H NMR (CDCl,, 400 MHz) & 0.94 (,6H),
1.30(t,3H), 1.36(t,3H), 1.57(m,2H), 1.67(m,2H), 2.62(q,2H), 2.86(q,2H), 4.15(m, 2H),
6.41(d,1H), 6.'51(d,1H), 7.27(d,1H). LC-MS: 330 (M+1).
15 o _
B: The above yellow 01;1 (60mg, 0.182mmol) was dissolved in DMF (2ml) and
alkylated with iodoethane (0.072 ml, 0.9 mmol) in the presence of K, CO, (125 mg) at 75
°C for 2 hx. The reaction mixture was then diluted with water and extracted with EtOAc.
The extracts were dried (sodium sulfate), filtered, concentrated and the residue is purified
20 by column (2.5% MeOH in dichloromethane) to give the title compound as an oil {49 mg,
70%):'H NMR (CDCl,, 400 MHz) & 0.96 (t,6H), 1.13(t,3H), 1.27(m,6H), 1.42(t,3H),
) 1.57(m,2H), 1.67(m,2H), 2.47(m,2H), 2.66(g,2H), 3.95-4.15(m, 6H), 6.49(s,1 H),
6.53(d,1H), 7.15(d,1H). LC-MS: 387 (M+1).
Examples 48b — 48k may be prepared according to the general procedure described in
25 Example 48a.
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Example 480:

[N-(1-ethyDpropyl]-5-[(2-dimethylamino-4-methy))pyridin-5-yI]-3,6-
diethylpyrazine-2-amine [Formula I; Ar=(2-dimethylamino-4-methyl)pyridin-5-yl; R,=
5  -N(1-ethyl)propyl); R,=R,=CH,CH,)
5-Bromo-3,6-diethy)-{N-(1-ethyl)propyllpyrazine-2-amine obtained in Example
23 reacts with [(2-dimethylamino-4-methyl)pyridin-5-yllmagnesium bromide as in
Example 21 to give the title compound.
"H NMR (CDCl,, 400 MHz) & 0.96 (t,6H), 1.14(t,3H), 1.28(t,3H), 1.57(m,2H),
10 1.67(m,2H),2.12(s,3H), 2.48(m,2H), 2.64(q,2H), 3.12(s,6H), 4.10(m, 2H), 6.43(s,1H),
7.89(s,1H). LC-MS: 356

Example 49
[N-(1-ethyl)propyl]-5-(2-methoxy-4,6-dimethylphenyl)-3,6-dimethylpyrazine-2-amine

15 [Formula I: Ar=2-methoxy-4,6-dimethylphenyl; R,= -N(1-ethyl}propyl; R,=R,=CH;]

A. To a solution of 2-chloro-3,6-dimethylpyrazine (0.71g, 5.0 mmol} and

tetrakis(triphenylphosphine)palladivm(0) (140 mg, 2.5 mol%) in ethylene glycol
dimethy! ether (30 mLY} is added 2-methoxy-4,6-dimethylbenzeneboronic acid (1.08g, 6.0
mmel), followed by addition of 1 M aqueous sodium carbonate solution (15 mL). The

20  mixture is stirred at 70 — 75°C overnight, allowed to cool, diluted by saturated aqueous
sodium bicarbonate solution, and extracted twice with Et,Q. Combined exﬁactg are

J dried (sodium sulfate), filtered, and concentrated in vacuo. The residue is purified by

filtration through a short pad of silica gel to give 1.4g of crude product.

25 B. The crude material obtained above is dissolved in dichloromethane (20 mL),
cooled to 0°C, and m-chloroperoxybenzoic acid (70%, 1.2g) is added in portions. After 4
hours at ambient temperature, the mixture is diluted by #-hexane (20 mL) and washed
with 1 M aqueous sodium hydroxide solution. The organic phase separated is dried
(sodium sulfate), filtered, concentrated in vacuo, and the residue is used directly in the

30  next step without further purification.
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3, 6-di et hyl -5- (2, 4-di et boxy) phenyl - [N- ( 1- et hyl propyl )] pyrazi ne-2-am ne
[Forrmula I|: AWO0L40886 et hoxyphenyl ; = -N(1- et hyl ) pr opy|PCTRSBB6CH2CH, ]

A: To a solution of 3,6-diethyl -5-(2, 4- di met hoxyphenyl )-[N-(1 5
et hyl propyl )] pyrazi ne-2-am ne (910ng, 2.54mmol) (obtained in exanple 23) in
di chl oronet hane was added BBr3 (1N, 6nl)at -78C. The m xture is stirred for

10 min then gradual Iy m&m%ﬁdéﬁamd&m%@sbwr@oﬁf&loﬁaé(I’li)&@)&ﬁrthe:% hr
before being poured, into jce-water and extracted wth di chl oronet hane The

aqueous | ayer wa&igaistheaed Q" overpight. Gxmoragong{ ghasphopus oxxshlotife aqd usual

di chl or onet hane. aqiiaéus %RIDIp W the ¢l BNISHABY Crréthdt@shphp@rkilieayidQs Suhf At e) ,

filtered, concentrated and the residue is purified by colum (20% Et CAc in
hexane) to gi He chloro-3,6-dimethylpyrazme as a white solid (0.76g).

3, 6-diethyl.-5-(2,4-di hydroxyphenyl )-[N-(I-ethyl propyl)]pyrazi ne-2- am ne as
|1 | (590 : . 400 | 8.0.94 (t,6H),
1 ég(togl-lg)l ( 36({Tg3|13 %‘?E?ﬂ“?AH{)R&TUB%ﬁﬁ?gW‘%?’Qé%ﬁ%{“ﬂ%é“%%%‘fﬂ, 2H)
4h15(g1 2H) , ¥ 6. éik(dlib@ﬂdyl)ldcn&c&d:(ew;ﬂaﬁﬁd;mioﬂﬂ(n@ ihhbl}mnhﬁowﬁ.) 1s?aBﬂ'bd(aMﬁ)Jl\X ids B:
The above yel |l ow Qi S v an
al kyl at ed \)//VI th id @%P%g'ﬁ% B‘gﬂ%‘?%dﬁ“@eﬁfﬁ ﬁ%iyﬂg/ggﬁbd%“ of K2C03 \
(125 ng) at 16 Enipewtuid, hethylﬂihmanﬂmo|10mLmnnbotasemmsbutbhmm|M in{TETF, Wi t h '
t d t t ] Et QAc { t | fat
W.a er and ex rac{-jﬁg?r\émaé a.lc(f'eﬁswell,yes e?e)z(muroraf% V\Bli)etegéx{ @%&SQQI um'é"u ate),

filtered, concentr ue'rs ur| Ium1( 5%I\/EO—|
i n di chi or onet hamaitet & ajowed ta ¢veltbr@hﬂemmmudrlbta@yamerow#sh(d@thmgveouﬂo%

NMR (CDCI " 400 2(t, 3

1. 57E m2H), 1. 6%5%“9 @Q’h‘{?%"’lg@fﬂé‘] é;g&é%’(‘ gd_%ﬂ hhégdg%&g%?dl“%(m) i

6. 40(s 1H 6. 5Semaegrapnil cesils foigve teQesBl proBit o hivhie cobX QAAOCHAMR - 48K
may be prepar %d I Ak ¢.9%%, @R e5ah 7RhoeS W € 3882a L, BAY 2ians, 6B Exanpl e

48a. 62 1 6 A 004
3.7 (s,3H), 3.95 (br 4, 1H), 4.1 (br q, 1H), 6.6 (s, 1H), 6.7 (s, 1H).

Examples 50 - 53 may be prepared according to the general procedure described
in Example 49.
20
Example 50
N-benzyl-5-(2-methoxy-4,6-dimethylphenyl)-3,6-diethylpyrazine-2-amine [Formula )
I: Ar=2-methoxy-4,6-dimethylphenyl; R,= -NHCH,CH,); R,= R,=CH,CH,] MS (CI)
376.

25

Example 51
5-(2-methoxy-4,6-dimethylphenyl)-3,6-diethylpyrazine-[N-(1-phenyl-2-

methyDpropyl]l-2-amine [Formula I: Ar=2-methoxy-4,6-dimethylpheny); R,= -
NHCH(CH,)CH(CH,)CH;; R;= R,=CH,CH,]) MS (CTI) 418. ‘
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Example 52
5-(2-methoxy-4,6-dimethylphenyl)-3,6-diethylpyrazine-[N-(1-propyl)butyl]-2-amine
(Formula I: Ar=2-methoxy-4,6-dimethylphenyl; R,= -NHCH(CH,CH,CH,),; R
R,=CH,CH,] MS (CI) 384.

5
Example 53
[N-(1-methoxy)-2-butyl]-5-(2-methoxy-4,6-dimethylphenyl)-3,6-diethylpyrazine-2-
amine [Formula I: Ar=2-methoxy-4,6-dimethylphenyl; R,= -NCH(CH,0CH,)CH,CH,;
R=R;=CH,CH,] M5 (CT) 372.
10

Example 54
5~(2-methoxy-2,4-dimethylphenyl)-3,6-dimethyl-2-(3-pentyloxy)pyrazine [Formula I:
Ar=2-methoxy-4,6-dimethylphenyl; R,=-OCH(CH,CH,),; R,= R,=CH,]
To an suspension of NaH (60% in mineral oil, 40mg) in DMF (0.5 mL) is added
15  3-pentanc] (0.1 mL). The mixture is stirred at ambient temperature until hydrogen
evolution ceased. To the resulting alkoxide solution is added an N-methylpyrrolidinone
solution of 2-aryl-5-chloro-3,6-dimethylpyrazine (20mg in 0.5 mL solvent) obtained as in
Example 49C. After 1 hour at room temperature, the mixture is heated to 70°C for
another hour before it being allowed to cool and diluted with aqueous ammonium
20  chloride solution and extracted twice with Et,0. Combined organics are dried (sodium
sulfate), filtered, concentrated, and chromatographed on silica gel to give the title
) compound as a colorless oil (15mg): '"H NMR (CDCl,, 400 MHz) & 1.0 (t, 6H), 1.75 (m,'
4H), 1.95 (s, 3H), 2.15 (s, 3H), 2.35 (s, 3H), 2.45 (s, 3H), 3.7 (s, 3H), 5.1 (quint, 1H), 6.6
(s, 1H), 6.7 (s, 1H): MS (CT) 329, 259. '
25
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3,6~-diethyl~-2- {1-ethylpropoxy) -
vl)pyrazine

5-(2-methoxy-4-methylpyridin-3-




16 AUG 2004 i -65 WD 01/60806 1 16 AUG 2004 PCT/USQA /05264 Exanpl e
[N-(1-ethyl)propyl]-5-[(2-dinetltylam no-4-nethyl)pyridin-5-yl]- 3, 6] 5 AUG?UU‘
di et hyl pyrazi ne-2-am ne [Formula I|:

Az=(2-di net hyl sameesd- met hyl ) pyridin-5-yl; R2= 5 -N(1-eb&psoiseqy! ) ;

R, =R3=CHzCH3] 5-Br ono- 3, 6-di et hyl -[ N- (1- et hyl ) propyl ] pyrazi ne- 2- am ne
obtained in Exanple 23 reacts with

[ (2-di met hyl am n8&xampleéhyl| ) pyri di n-5-yl ] magnesi um bronmi de as in Exanple 21

10t a 1 2ol SRR A eyt s D o

2.64(q, 2H), 3. 12@inegnpheuylipgxanipe-2piines [Adhsla I:Hy=2- [27{4-&9(F$plixbbethyllﬁy4‘4$ 356

Exanmpl e 49 =
[N (1-ethyl) propyl Tobr( B bt Fioxy- o & atet byl eyl ) - 3, 6- di met hyl pyr azi ne- 2
-am ne 15 [FoPnul a 1Aﬁ&502mﬁ%9ﬂ4c9k§¢m3 @dlmeﬁhﬂtﬂﬂimﬁvnyﬁ,ﬁ- Rz=

- N(1- et hyl ) pr opy hingihyipin 20E) 8
2-chl or o- 3, 6-di net hyl pyrazi ne ﬁ% &%) Momcaﬁeq’ta”mledmoucamb“m
tetralris(tri pheH’s‘i’F"ﬂH‘@éﬁ hikbls eﬂﬁmlmﬁpg\)nsq 140rr thg 2diticp, the pixurg in futhéry | ene

glycol di net hyl sgte@rod 891.5hdurd, Sinfd 86 €0 washedw:th saturated aqueous sodium
2- met hoxy- 4, 6- di net hyl benzeneboroni ¢ aci d , 6.0 nmol), followed by

addi tion of I M Bieraate saluigp drededietaaifae)s FGIFELI*’B?]C‘{“E@"HE‘}MWFH% P mi xture

is'stirred ato 70r331d1735ﬁs@d/ﬁ'm|nghktcp HioBt¥aithet RuriG@bn. di | uted by saturated
aqueous sodi um bi carbopnate solution, and extracted twice with Et20

Conbi ned extracts ar - o PSEPESigy Pt e STdt Bheay) anfl ipoiasspmyicarhopate (480/B R 1 at ed
in vacuo. The rePMIY&mLyispdded M:edudaqemyi)mbrbmm Bdrok e @oomg)Sh exetpoionl  Of

silica gel to giy of. cru e crude rraterlal obtained
above is dissol vegt&nm%%eﬁf ttﬁﬁ ane f%‘snﬂ}‘%ﬂ’gg SEERE & e tegpptur

m cbl onpenxybenzovemight itk r(nﬁ’&%é;x& pawgdd in® Moksbed sadimpideadtioans andAdxtrated4wichiour s at
anbi ent tenperat Xty h 20, ni washed
with 1 M aqug(g)uswstﬁ(;edzéjrr]nﬁﬁmar OXI ue]!ed:%‘ﬁ% Héléen %r gg")ri\t?{gfgﬁeé%démgzeeﬁg gdt ed is
dried (sodium sendfchtoaptogrribied er Blif? (dontcBhtictyainein LaEUM -dednthegvesi due
is used directlyg kgmg‘p:@ %Q,ol[}ﬁ’ L oif(i &y t hout further purification. 66 16
AUG 2004 WD 01/ 608 PCTI USC] 05264 The crude N-oxide is dissolved in
phosphorus oxychloride (10 niL) and the solution is heated at 80C

overni ght. Evaporati @) OfhePHRSEHALLS 9 %Mkl ol fhe AdetedpSitits a:ﬁh%t@%ﬁe"\mk up
of the residue f Iowe by chronatogrgghy on silica. ¥| el ds 2-aryl -

chl or o- 3, 6- dEhet F/Ps theistee precedure, oy 1p Exagple 4P0¢ (H PR CQS”N‘I‘QPWQI?-'I on of
the chl or opyr azi (iﬂﬁﬂij}tl&l(ﬂﬁd{)!. moG DEONG, 3}Q,ﬂﬂ(nﬁnmb)zaaro@|6 H), 2.6 (m, 2H), 3.6

o8- W sol ut oa PR EhPeartrllbdbA e kst ' % fore

15 min at ambient 10 tenperature, 1-ethyl propylamne (0.14 nL) and
potassiumt-butoxide (1.0 M n THF, 1.4 niL) are added successively and the
reaction mxture is heated at 80C for 4 hours. The mxture is allowed to
cool to roomtenperature, diluted by ether, washed with agqueous amoni um
chl oride solution, dried (sodiumsulfate), filtered, ‘concentrated, and
chromat ographed on silica to give the desired product as a white solid
(250ng): "H NWR 15 (CDCI" 400 MHz) S 0.95 (t, 6H, 1.5 - 1.7 (m 4H), 2.0
(s, 3H, 2.1 (s, 3H, 2,4 (s, 6H, 3.7 (s,3H), 3.95 (br d, 1H), 4.1 (br q,
1H), 6.6 (s, IH), 6.7 (s, 1H). Exanples 50 - 53 nmay be prepared according
to the general procedure described in Exanple 49.
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20 Exanple 50 _

N- benzyl - 5- ( 2- met hoxy- 4, 6- di net hyl phenyl } 3, 6- di et byl pyr azi ne- 2- am nel & AU6 2004
[ Formula 1: Ar=2-nethoxy-4, 6-di met hyl phenyl; R =-NHCH, C6H5); R, =R3 CH2CH, ]
M5 (Cl) 376. 2%obfedml € 51 5-(2-net boxy- 4, 6-di net hyl pheny,L_[ S01/052

- 3, 6-di et hyl pyrazi ne-[ N- ( 1- phenyl - 2- net hyopr opyl | - 2- am ne /Eor rruf‘a :

Ar - - 2- met hoxy- 4, 6-di net hyl phenyl ; R = - NHCH( C6H5) CH(CH3) CH3; R R, =CHZCH3]
M5 (Cl) 418. 30 67 1 6 AUG 2004 WD 01/60806 PCT/USO /05264 Exanple 52

5- (2- met hoxy- 4, 6-di net hyl phenyl ) - 3, 6-dilet hyl pyrazi fe-[ N-(I- prqpyi1) butyl ] - 2-
amne [Formula |: Ar=R-nethoxy-4, 6-di nethygphenyl |, R= - NHGHGCH2ICH2CH3) 2;
R = R3 CH CH] M5 (Cl)| 384. 5 Exanple 53 g & ' i’gn
[ N- (1- net hoxy) - 2- but yl | - 5- (2- met hoxy- 4, 6- di get by nyl )-SE&I@ et hyl pyrazin
e-2- amne [Formula 1:{ Ar=2-net hoxy- 4, G- df met hgl p {@\y; _%23 E'g'
- NCH( CH2OCH3) CH2CHS3; , R3=CH2CH,] M5 (CI)‘137§:. Exargpl |& B
5- (2- net boxy- 2, 4- di met hyl phenyl ) - 3, 6- di rglg:.‘_ l- 3 ( eng q'ﬁhﬂ} Byragi ne
[Formula I:  Ar-g methoxy- 4, 6-di met hyl phefivh . R2= G(ﬁlz{ﬂ-ﬁ)ug,ﬁ Rl R3 CH, ]
To an suspensi on.of H (60% in m neral ouli:g:gz ) A@;@Iﬂ: f hﬂ mj is added
15 3-pent anol (O.El m.)| The m xture is |stiarepsat ey rature until
hydr ogen evol ut on cejased. To the resyl tjigng &agkoxiﬁé‘ E(ﬁ;uﬁig)g i sj{ added an
N-met hyl pyrrol i dighone | sol ution of 2-arlyl (558 &Bor 013,63 ¢t nBth{l pyr azi ne
(20ng in 0.5 nL ol venlﬁ) obtained as ir [Exgaptel 49C3 A dF -igLﬂh_gur at room
tenperature, thegmxture is heated to 70G.f8r g‘%otjﬂgrg@mgbéf@re it being
al lowed to cool a&nd di| uted with aqueous—ammmonrum20~chtoride—soHuti on and
extracted twice Wth B 20 Conbined orga‘-ﬂii cs gre driedg(sqdiugm sulfate),
filtered, concentyated, an -oﬂronatogra@ed off siliica<el [to Give the title
conpound as a colgorl ess oiﬁ; sng) : ' H NMRCEDEES A0 Mz S 0 (t, 6H),
1.75 (m 4H), 185 (s| 3H),52.15 (s sm,;égi(sga%g JE4506s,1 3H), 3.7
(s, 3H), 5.1 (quisht, 1H), 6.6 | 6. RS S 1H|s £N9( Qs B%Q 259. 25
68 WO 01/ 60806 PET/ USOiE/ 05264 ecl n qu_;y::an:?'@' Cle: NNAEN dqu.lg viril riSi
T111 -.1'N.'IN »il -1 a | —~NI M (N1 LF SNt INESC
L= ~ =z =z 8 S~y ITITET IT -8«
o q = S egds [TRos [NEaz
£ - L gl oNaE IBETS Ensds
ko 3 = 2237 [@geTEelTER
& ® Tl el =328y len
B 6258 [EEFGSE ;9=
g CAGY |G aEY Bl TNE T
& D 2t T T 2=
& CHBEET PusEElcas EY
'g
g % 3 !
& 5 — =
: gl & | 53|
o & £ =
—g - -
=
g ]
n = = 5
k-1 o
2
]
= e o ] [
L = = =
X003 g 2
I
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Example 75

3-bromo-6-chloro-5-(2,4-dichlorophenyl)-{N-(1-ethyl)propyl]pyrazine-2-amine
[Formula I: Ar=2,4-dichlorophenyl; R,=Br; R,= -NHCH(CH,CH,),; R,=CI]

A. A solution of 2,6-dichloropyrazine (2.2g) and 1-ethylpropylamine (5 mL) in
EtOH {10 mL) is heated at 140°C in a Teflon-sealed tube. Resulting solution is
concentrated in vacuo, diluted by water, and extracted twice with hexane-ethyl ether.
Combined extracts are dried (sodium su]fafe), filtered, concentrated in vacuo, and the
residue is filtered through a short pad of silica gel. The filtrate is concentrated to give 2-
(3-pentylamino)-6-chloropyrazine as brownish oil that solidifies on standing (3.0g).

B. A solution of the above amine (4.09 g; 20.48 mmol) in chloroform (80 m)) is
cooled to 0°C and N-bromosuccinimide (3.65 g; 20.48 mmol) is added in portions. The
mixture is stirred at 0°C for 30 min, poured into saturated aqueous NaHCO,, and
extracted with dichloromethane. The combined extracts are washed successively with
water and brine, dried (sodium sulfate), and concentrated in vacuo. The residue is
chromatographed on silica gel (6% EtOAc in hexane) to give the desired 3-
bromopyrazine as a minor product (0.53g; 9%) along with 6-chloro-5-bromo-[N-(1-
ethyl)propyl]pyrazine-2-amine (4.37 g; 77%) as the major isomer.

C. 5-bromopyrazine obtained as above undergoes Suzuki coupling with 2,4-
dichlorobenzeneboronic acid following the procedures in Example 1C to give 6-chloro-5-
(2,4-dichlorophenyl)-[N-(1-ethyl)propyllpyrazine-2-amine.

D. The aryl pyrazine is brominated again by using N-bromosuccinimide as
described in Example 75B to give the desired product: "H NMR (CDC,, 400 MH?z) &
0.97 (t, 6H), 1.58 (m,2H), 1.70 (m,2H), 4.00 (m,1H), 5.20 (d,1H), 7.30 (5, 2H), 7.50
(s,1H); MS(CT) 422.

Example 76
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6-chloro-5-(2,4-dichlorophenyl)-[N~(1-ethyl)propyl}-3-(2-propenyl)pyrazine-2-amine

(Formula I: Ar=2,4-dichlorophenyl; R,=CH,CH=CH,; R,= -NHCH(CH,CH,),; R;=Cl]
The bromopyrazine obtained in Example 75 is converted to the desired product by

using allylboronic acid following the same procedure as in Example 1C: '"H NMR

5 (CDCL, 400 MHz) & 0.93 (t, 6H), 1.50 - 1.71 (m, 4H), 3.50 (d, 2H), 4.05 (m, 1H), 4.55

(4, 1H), 5.22 (i, 2H), 5.92 (m, 1H), 7.34 (m, 2H), 7.48 (m, 1H); MS(CT) 384,

Example 77

6-chloro-5-(2,4-dichlorophenyl)-3-ethyl-[IN-(1-ethyl)propyl] pyrazine-2-amine

[Formula I: Ar=2,4-dichlorophenyl; R,=CH,CH,; R,= -NHCH(CH,CH,),; R,=C]]

.10 The bromopyrazine obtained in Example 75 is converted to the desired product by
using ethaneboronic acid following the same procedure as in Example 1C: "H NMR
(CDCl,, 400 MHz) 5 0.96 (t, 6H), 1.30 (t, 3H), 1.56 (m, 2H), 1.70 (m, 2H), 2.65 (t, 2H),
4.08 (m, 1H), 4.35 (d, 1H), 7.32 (4, 1H), 7.33 (s, H), 7.48 (d, 1H); MS (CI) 372.

15 Example 78
5-(2,4-dichlorophenyl)-6-ethyl-[N-(1-ethy)propyl]pyrazine-2-amine [Formulal:
Ar=2 4-dichlorophenyl; R,=H; R,= -NHCH(CH,CH,),; R,=CH,CH,}
A. 6-chioro-[N-(1-ethyl)propyl}pyrazine-2-amine obtained in Example 75A reacts
with ethylmagnesium bromide as in Example 21 to give 6-ethyl-[N-(1-
20  ethyDpropyllpyrazine-2-amine.

B. The above amine is brominated and coupled with 2;4—dichlorobenzencboronic )
acid following the same procedure as described in Examples 758 and 75C, respectively
to give the title compound: '"H NMR (CDCl,, 400 MHZz) § 0.97 (t, 6H), 1.13 (t,3H), 1.56
25 (m,2H), 1.65 (m,2H), 2.45 (m,2H), 3.72 (m,1H), 4.45 (d,1H), 7.25 (d, 1H), 7.30 (d4,1H),
7.48 (d,1H), 7.74 (s,1H); MS(CT) 338.

Example 79
3-bromo-5-(2,4-dichloropbenyl)-6-ethyl-[N-(1-ethyDpropyl]pyrazine-2-amine
30 [Formula I: Ar=2,4-dichlorophenyl; R,=Br; R,= -NHCH(CH,CH,),; R,=CH,CH,]

81
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The product of Example 78 is brominated as in Examnple 75B to give the title
compound: 'H NMR (CDCL, 400 MHz) 5 0.97 (t, 6H), 1.14 (t, 3H), 1.56 (m, 2H), 1.65
(m, 2H), 2.45 (m, 2H), 4.02 (m, 1H), 5.00 (d, 1H), 7.25 (d, 1H), 7.30 (dd, 1H), 7.46 {d,
1H); MS (CI) 416.
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Example 83

5-(2,4-dichlorophenyl)-6-ethyl-[N-(1-ethyD)propyl}-3-methoxypyrazine-2-amine
(Formula I: Ar=2,4-dichlorophenyl; R,=0CH,; R,= -NHCH(CH,CH,),; R,=CH,CH,)
To a1 N solution of sodium methoxide in N-methylpyrrolidinone is added 3-

5  bromo-6-ethyl-5+(2,4-dichlorophenyl)}-[N-(1-ethyl)propyl] pyrazine-2-amine obtained as
in Example 79. The mixture is heated to 70°C for 6 hr before being allowed to cooi and
diluted with water and the reaction mixture is extracted with 20% EtOAc in hexane. The
combined extracts are washed with water, dried (sodium sulfate), filtered, concentrated in
vacuo, and chromatographed on silica gel to give the title compound: '"H NMR (CDCl,,

10 400 MHz) § 0.97 (t, 6H), 1.12 (t,3H), 1.56 (m, 2H), 1.65 (m, 2H), 2.40 (g, 2H), 3.92 (s,
3H), 4.04 (m, 1H), 4.82 (d, 1H), 7.28 (m, 2H), 7.48 (d, 1H); MS(CI) 368.

Example 84
5-(2,4-dichlorophenyl)-3-ethyl-6-methyl-[N-(1-cthyDpropyllpyrazine-2-amine

15  [Formula I: Ar=24-dichlorophenyl; R =CH,CH;; R,= -NHCH(CH,CH,),; R,=CH,]

A: To a solution of 2-(3-pentylamino)-6-chloropyrazine (4.26g, 21.3mmol)

{obtained in example 75) in THF (30 mL) at room temperature is added [1,3-
bis(diphenylphosphino)propane]dichloronickel(Il) (540 mg). After 10 min,
methylmagnesium bromide (3.0M in diethy] ether, 15.7 mL) is added slowly dropwise at

20 0°C. The mixture is stirred at room temperature for 1 hr. The resulting dark solution is
poured into aqueous ammonium chloride and extracted twice with ether. Combined

)) extracts are dried (sodium suifate), filtered, concentrated, and chromatographed to give
. the desired product as a light brown 0il(98%).

25 B: A solution of the above oil in chloroform(60 mL} is cooled to 0°C and N-
bromosuccinimide (3.8 g) is added in porlions_. After the addition, the mixture is further
stirred for 1 h while being allowed to warm to room temperature. The mixture is then
concentrated to a small volume in vacuo, triturated with hexane, filtered, washed with

hexane, and the filtrate is concentrated and chromatographed on silica gel (8% ethyl
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amine (92%).

C. A mixed solution of the above bromide (1.2 g; 4.65 mmol) and
5 tetrakis(triphenylphosphine)palladium(0) (4 mol%) in ethyleneglycol dimethyl ether (60
ml)}) is stirred at room temperature for 15 min, when 2,4-dichlorobenzeneboronic acid
{1.3g, 7 mmol} and an aqueous solution of sodium carbonate (1.0M, 12 mL) are added
sequentially. The mixture is heated to 75°C with stirring for 1.5 h, then diluted with
0.1N sodium hydroxide and extracted twice with 1:1 hexane-ethyl ether. Combined
10  extracts are dried {(sodium sulfate), filtered, concentrated, and chromatographed on silica
(4:1 hexane-EtOAc) to give 5-(2,4-dichlorophenyl)-6-methyl-[N-(1-
ethyljpropyllpyrazine-2-amine as a yellow oil (1.46 g, 97%): 1H NMR (CDCI3, 400
MHz) & 0.97 (1,6H), 1.54(m,2H), 1.67(m,2H), 2.22(s,3H), 3.65(m,1H), 4.50(br, 1H),
7.27(d,1H), 7.31(dd,1H), 7.48(d,1H), 7.76(s,1H).
15
D: A solution of the above 0il (1.27g, 3.92 mmol) in chloroform(40 mL) is
cooled to 0°C and N-bromosuccinimide (770 mg) is added in portions. After the
addition, the mixture is further stirred for 1 h while being allowed to warm to reom
temnperature.  The mixture is then concentrated to a small volume in vacuo, triturated
20  with hexane, filtered, washed with hexane, and the filtrate is concentrated and
chromatographed on silica gel (3% ethyl acetate in hexane elution) to give 3-bromo-5-
(2,4—dichioroph§nyl)-6~methyl-[N{l ~ethyl)propyllpyrazine-2-amine (1.56g, 98%).

E: A mixed solution of 3-bromo-5-(2,4-dichlorophenyl)-6-methy}-[N-(1-
25  ethyl)propyl]pyrazine-2-amine (960 mg; 2.38 mmol) and
tetrakis(triphenylphosphine)palladium(0) (4 mol%) in ethyleneglycol dimethyl ether (25
ml.) is stirred at room temperature for 15 min, when ethaneboronic acid (1.0g) and an
aqueous solution of sodium carbonate (1.0M, 8.5 mL) are added sequentially. The
mixture is heated to 75°C with stirring for 12 h, then diluted with 0.1N sodium hydroxide
30 and extracted twice with 1:1 hexane-ethyl ether. Combined extracts are dried (sodium

25
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sulfate), filtered, concentrated, and chromatographed on silica (10:1 hexane-EtQAc) to
give the title compound as a yellow o1l (460 mg, 55%): 1H NMR (CDCI3, 400 MHz) §
0.95 (t, 6H), 1.28(t, 3H), 1.54(m, 2H), 1.67(m, 2H), 2.20(s, 3H), 2.65(qg, ZH), 4.13(m,
2H), 7.27(d, 1H), 7.31(d, 1H), 7.48(s, 1H).LC-MS: 352 (M+1).

Example 842
5-(2,4-dichlorophenyl)-3-ethoxy-6-ethyl-[N-(1-ethyl)propyl]pyrazine-2-amine
[Formnla I: Ar=2 4-dichlorophenyl; R,=0CH,CH,; R,= -NHCH(CH,CH,),; R,=CH,CH,]
The same reaction as in Example 83 with sodium ethoxide gives the title
10  compound: 'H NMR (CDCL, 400 MHz)) & 0.95 (t, 6H), 1.10 (t, 3H), 1.37 (1, 3H), 1.55
(m, 215, 1.68 (m, 2H), 2.36 (m, 21), 4.05 (m, 1H), 4.33 (q, 2H), 4.81 (d, 1H), 7.24 (4,
1H), 7.26 (dd, 1H), 7.46 (d, 1H); MS(CTI} 382.

Example 85

15  5-(2,4-dichlorophenyl}-6-ethyl-[N-(1-ethyl)propyl}-3-methylpyrazine-2-amine
[Formula I: Ar=2 4-dichlorophenyl; R,=CH,; R,= -NHCH(CH,CH,),; R,=CH,CH,]

3-Bromo-5-{2,4-dichlorophenyl)-6-ethyl-[N-(1-ethyl)propyl] pyrazine-2-amine

obtained from Example 79 is converted to the title compound by using methylmagnesium
bromide according to the same procedure used in Example 21: ’"H NMR (CDCl,, 400

20 MHz) 5 0.97 (t, 6H), 1.12 (t, 3H), 1.56 (m, 2H), 1.65 (m, 2H), 2.35 (s, 3H), 2.42 (m, 2H),
4.04 (m, 2H), 7.25 (d, 1), 7.29 (dd, 1H), 7.46 (d, 1H}; MS (CI) 352.

Example 86
3-Bromo-5-(2,4-dichlorophenyl)-[N-(1-ethyl)propyl]-6-methoxypyrazine-2-amine
25 [Formula I: Ar=2,4-dichloropheny!; R =Br; R,= -NHCH{(CH,CH,),; R,=0CH,]
6-Chloro-5-(2,4-dichlorophenyl)-{N-(1-ethyl)propylipyrazine-2-amine obtained in
Example 75C is converted to 5-(2,4-dichlorophenyl)-6-methoxy-[N-(1-
ethyl)propyllpyrazine-2-amine according to the same procedure used in Example 83,

which is further converted to the title compound zccording to the same procedure used in
Example 79: 'H NMR (CDCl,, 400 MHz} § 0.97 {t, 6H), 1.60 (m, 2H}, 1.70 (m, 2H), 3.89

86
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(s, 3H), 3.92 (mm, 1H), 4.98 (d, 1H), 7.27 (dd, 1H), 7.34 (d, 1H), 7.44 (d, 1H); MS {CD)

418.

Example 86a
5  5-(2,4-Dichlorophenyl)-[N-(1-ethyl)propyl]-3,6-dimethoxypyrazine-2-amine
{Formula I: Ar=2 4-dichlorophenyl; R,=R,=0CH,, R,= -NHCH(CH,CH,),]
To a solution of 3-bromo-5-(2,4-dichlorophenyl)-[N-(1-ethyl)propyt)-6-
methoxypyrazine-2-amine (0.8 mmole, obtained in example 86) in 1-methyl-2-
pytrolidinone (5ml) was added sodium methoxide (3.0 mmole). The resulting mixture
10  was then heated to 80 °C for three days. The mixture was then diluted with water and
extracted with ethyl acetate. The combined exiracts were washed thoroughly with water,
then brine and dried. After solvent removed, the crude was purified by silica gel column
(eluted with 3% EtOAc in hexane) to give the title compound as a light yellow oil (65%
yield). 'H NMR (CDCl,, 400 MHz) § 0.97 (t, 6H), 1.56 (m, 2H), 1.68 (m, 2H), 3.86 (s,
15  3H), 3.94 (s,3H), 3.95(m, 1H), 4.82 (d, 1H), 7.27 (dd, 1H), 7.40 (d, 1H), 7.44 (d, 1H). MS
{CD) 370.

Example 86b
3-Ethyl-5-(2,4-dichlorophenyl)-[N-(1-ethyl)propyl]-6-methoxypyrazine-2-amine

20  [Formula I: Ar=2,4-dichlorophenyl; R, =CH,CH,; R,=OCH,, R,= -NHCH(CH,CH,),]

A: To a solution of 2-(3-pentylamino}-6-chloropyrazine (3.3g, 16.5mmol)
(obtained in examople 75) in 1-methyl-2-pyrrolidinone (15 ml) at room temperature is )
added a solution of sodium methéxidc in methanol (5.0M, 10mi). The resulting solution
was heated to S0°C for 20 h then evaporated and poured into water and extracted twice
‘25 with ethyl acetate/hexane (1:1). Combined extracts were dried (sodium sulfate), filtered,

concentrated, and chromatographed to give N-(1-ethyl)propyl-6-methoxypyrazine-2-
amine as a light yellow s0lid(98%,).

B: A sohation of the above solid in chloroform(60 mL) is cooled to 0°C and N-
bromosuccinimide (3.0 g) is added in portions. After the addition, the mixture is farther
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stirred for 1 h while being allowed to warm to room temperature. The mixture is then
diluted with dichloromethane, washed with saturated NaHCO,, water, brine and dried,
filtered. The filtrate is concentrated and chromatographed on silica gel )
(dichloromethane/hexane 1:1 elution) to give 3-bromo-[N-(1-ethyl)propyl]-6-
methoxypyrazine-2-amine as a yellow 0il(35%)."H NMR (CDCl,, 400 MHz) & 0.93 (t,
6H), 1.56 (m, 2H), 1.66 (m, 2H), 3.87 (s, 3H), 3.92(m, 1H), 4.85 (d, 1H), 7.18 (s, 1H).

C: To a solution of above 3-bromo-[N-(1-ethyl)propyl]-6-methoxypyrazine-2-
amine (1.27g, 4.63 mmol) in THF (30 mL) is added [1,3-
bis(diphenylphosphino)propane]dichloronickel(IT) (125 mg). Afer 10 min,
ethylmagnesium bromide (1.0M in THF, 9.7 mL) is added slowly dropwise at 0 °C. The
mixture is stirred at room temperature for 1 hr. The resulting dark solution is poured into
aqueous ammmonium chloride and extracted twice with ether. Combined extracts are
dried (sodium sulfate), filtered, concentrated, and chromatographed (2.5%
MeOH/CH,CL) to give the desired product 3-ethyl-[N-(1-ethyl)propyl]-6-
methoxypyrazine-2-amine as a light yellow oil (55%).

D: A solution of the above oil (0.55g, 2.46 mmol) in chloroform(10 mL) is
cooled to 0°C and N-bromosuccinimide (445 mg) is added in portions. After the
addition, the mixture is further stirred for 30 min while being allowed to warm to room
temperature. The mixture is then concentrated to dryness in vacuo, and
chromatographed on silica gel (5% ethyl acetate in hexane elution) {0 give 5-bromo-3-
ethyl-6-methoxy-[N-(1-ethyl)propyl}pyrazine-2-amine (85%).

E. A mixed solution of the above bromide (100mg; 0.33 mmol) and
tetrakis{triphenylphosphine)palladium(0) (5 mol%) in ethyleneglycol dimethyl ether (3
mL}) is stirred at room temperature for 15 min, when 2,4-dichlorobenzeneboronic acid
(95mg) and an aqueous solution of sodium carbonate (1.0M, 0.75 mL) are added
sequentially. The mixture is heated to 75°C with stirring for 15 b, then diluted with water
and extracted twice with 1:1 hexane-ethy! ether. Combined extracts are dried (sodium
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sulfate), filtered, concentrated, and chromatographed on silica (6% ethy! acetate in
hexane) to give the title compound as a yellow oil (121 mg, 99%): 1H NMR (CDCI3, 400
MHz) 4 0.97 (1,6H), 1.27(t,3H), 1.56(m,2H), 1.70(m,2H), 2.62(q,2H), 3.85(s,3H),
4.00(m, 1H), 4.18 (d,1H), 7.28(d,1H), 7.38(d,1H), 7.44(s,1H). MS: 368.
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Example 861

3-Ethyl-5-(2-methoxy-4-trifluoromethoxyphenyl)-[N-(1-ethy)propyl]-6-
methoxypyrazine-2-amine

Scheme V
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A (1-Ethyl-propyl})-(3-ethyl-pyrazin-2-yi}-amine. In a pressure tube, 2-
chloro-3-ethyl-pyrazine (1.4 g, 10 mmol), Pd,(dba), (229 mg, 0.25 mmol) and P(t-Bu),
(100 L, 0.4 mmol) were dissolved in toluene (15 mL) and stirred at room temperature for
30 min. 1-Ethyl-propylamine (1.75 mL, 15 mmol) and KOt-Bu (1M in THF, 15 mmol,
15 mL) were added, and the dark solution was stirred at 55°C (oil bath temperature) for
90 min. The reaction mixture was allowed to reach room temperature, diluted with ethy?
ether (100 mL) and washed with brine (3 x 100 mL). After drying with MgSO4, the
solvents were removed uﬁder reduced pressure and a dark oil obtained. Flash
chromatography (100% hexanes to 20% ethyl acetate in hexanes) produced the desired
product (710 mg, 37%). H-1 NMR (CDCL, 300 MHz): 7.84 (1H, d, }=8.1Hz), 7.68 (1H,
d, J=9Hz), 4.15 (br, 1H), 4.05 (quint, 1H), 2.6 (2H, q, }=7.4Hz), 1.4-1.6 (m, 4H), 1.32 (t,
3H, J=7.4Hz), 0.95 (1, 6H, J=7.4Hz). MS: 194 (M+1, positive mode) and 192 (M-1,

negative mode).

B. (3-Bromo-3-ethyl-pyrazin-2-yl)-(1-ethyl-propyl)-amine. The product
from step 1 (650 mg, 3.4 mmol) was dissolved in chloroform (20 mL) and treated at room
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temperature with N-bromosuccinimide (600 mg, 3.5 mmol). After 5 min the mixture was
diluted with chloroform (100 mL) and the organic solution washed with brine (3 x 100
mL), dried (MgSO,), filtered, and the solvent removed under reduced pressure to produce
5-bromo-3-ethyl-pyrazin-2-yl)-(1-ethyl-propyl)-amine (700 mg, 77%). H-1 NMR
(CDCL,, 400 MHz): 7.94 (1H, s), 4.1 (br, 1H), 3.95 {quint, 1H), 2.60 (2H, q, J=7.4Hz),
1.4-1.6 (m, 4H), 1.32 (1, 3H, J=7.4Hz), 0.95 (t, 6H, J=7.4Hz). MS: 274.1 (M+1, positive
mode) and 270.3 (M-1, negative mode).

C. [3-Etpl-5-(2-methoxy-4-trifluoromethoxy-phenyl)-pyrazin-2-yl}-(1-ethyl-propyl)-
amine.Tn a pressure tube, a mixture of the product from step 2 (700 mg, 2.6 mmol), 2-
methoxy-4-triflnoromethoxyboronic acid (1.0 g, 4.2 mmol) and Pd(PPh,), (100 mg) in
toluene (16 mL), ethanol (0.5 mL) and aqueous K,CO, (2M, 5 mL) was heated in cil bath
at 80°C for 16 h. The mixture was diluted with ethyl acetate, and the organic fraction
washed with NaOH (2M, 50 mL} and brine (3 x 50 mL), dried (MgSO4) filtered, and the
solvent removed under reduced pressure. Flash chromatography of the residue (100%
hexanes to 4% ethyl acetate in hexanes) provided the desired product as an oil (850 mg,
85%). H-1 NMR (CDCI,, 300 MHz): 8.53 (1H, s), 7.91 (1H, d, J=8.8Hz), 6.93 (1H, 4,
J=8.8 Hz), 6.80 (s, 1H), 4.18 (1H, d, J=8.2Hz), 4.10 (quint, 1H, J=5.8Hz), 3.88 (3H, s,
2.6 (2H, q, J=7.4Hz), 1.4-1.6 (m, 4H), 1.37 {t, 3H, J=7.4Hz), 0.95 (1, 6H, J=7.4Hz). MS:
384.3 (M:+1, positive mode) and 382.2 (M-1, negative mode).

D. [3-Ethyl-5-(2-methoxy-4-trifluoromethoxy-phenyl)-4-oxy-pyrazin-2-ylj-
(1-ethyl-propyl)-amine. The aminopyrazine obtained in step 3 (376 mg, 0.97 mmol) was
dissolved in dichloromethane (15 mL) and treated with solid m-chloroperoxybenzoic acid
(374 mg, 1.3 eq) at room temperature. After 3 h the reaction was worked up by diluting
with dichloromethane (50 mL) and washing with NaOH 2M (25 mL) and brine (3 X 50
mL). The organic solution was dried (MgSO4), filtered and the solvent evaporated under
reduced pressure. The residue was purified by preparative thin layer chromatography,
eluting with 30% ethyl acetate in hexanes), firnishing the desired product (55 mg, 14%).
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[ N-(1-ethyl) pr oRybicess6- di met hyl - 5-{2-[2-(4-norph olin o)Pg;\,}l]g/oI”]lszaxy- 4, 6-

di met hyl pbenyl } pyrazine-2-amne [Fornmula I:

Ar =2-[ 2- (4- nor phol i no) et hyl ] oxy- 4, 6- di net hyl phenyl; R = -NHCH(CH, CH, ; R =

R =CH,] 5 A A sAMRi(QDCl40@MEDR) 1 -5 (1, d), wes Ol 4, 58 43z6tsh il 4 4=52

di met hyl ph I ' ' ' th I d
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sulfate), filtered, "dnd cdncentr n’vacuo. ue s used in
the next step S t30L53{36r26196:r17 801004, 8861 FoI P NMER: -F804¢(s)s (M Bet®i3dM+df t he crude

phenol and pot assﬂoH{p, A ?ﬁ@&?‘%ﬁ(ggﬁp%}?‘ﬁgj%% (4 m) is added

4- (2-chl oroet hyl ) norp Ong) in one portion and the
m xture is stirred at 60C for 4 hours. After further stirring at room

tenperature overnighg, thecm¥huke si Qﬂ%[ﬁﬂﬁio%&h S ranlb iy
bi carbonat e and extr act edITtvm' ce 1 vml'(%ﬁEt O - hexan%?-HCOnbl ned gx racts are

dried (sodi um sul ¥atrssry)-prine cFhedl-oxids femtep 4{49dme. 0. hmaob Hesdise ke aPRe on
silica I(el :Jenio 5f%|:1.tsr1ﬂllghmﬂo eamgae%{ﬁubrlﬁ% Ahéoling db0% 3 1dm tedp@hriR, thé hehpr oduct
as a colorless oil (160ng). C.. The.chlorqpyrazine js conver Q the
correspondi ng ami’fi %’ﬁ'f%%few”%’t‘ldd‘f‘ mlﬁ&%h@@aﬁﬁd%#B@é’ﬂﬁ?{?%%éﬁﬂrﬁ%xam e
49D 'H NVR ( CDCIhLYsa@brveir) x  AL)Odicd (MgSeH), filterdd, Grd(tig sokta) evapor@ed mder3H) , 2. 1
(s, 3H, 2.3 (m 4 2.35 (s 2.6 2H) , . 3.6 OW. (d,
111), 4.0 (m 2%1)',"5%“‘6’5“‘('. “‘m“gi'l'fﬁ"?m%‘.*?%“(‘s’{(’mﬁﬁ{g, °é‘.‘°§"%§‘f£1 : t‘?‘%" 427. 76
16 AUG 2004 WO 01MB@3DLE TRPCTTHJSIER. GBA B89 (TH, d, J=7.2 Hz), 6.80 (s, 1H), 4.26 (1H, 4,
15  J=8.4Hz), 4.07 (quint, 1H, J=5.6Hz), 3.82 (3H, 5), 2.64 (2H, q, }=7.6Hz), 1.5-1.75 (m,

4H), 1.29 (t, 3H, ]=7.6Hz), 0.96 (t, 6H, J=7.2Hz). C-13: 158.20, 150.91, 150.14, 143.80,

140.95, 134.30, 131.94, 126.07, 112.44, 104.58, 55.78, 53.01, 26.81, 25.75, 10.80, 10.02.

F-19 NMR: -58.03 (s). (MS: 418.2 (M+1, positive mode)} and 416.2 (M-1, negative

mode).

20
F. [3-Ethyl-6-methoxy-5-(2-methoxy-4-iriflucromethoxy-phenyl)-pyrazin-2-

yl]-(1-ethyl-propyl)-amine. In a pressure tube, the chloropyrazine from step 5 (30 mg)
was dissolved in DMF (2 mL) and treated with sodium methoxide {100 mg)} at 80°C for
120 h. The reaction mixture was diluted with ethy] ether (50 mL) and washed with brine,

25  Theresidue was purified by preparative thin layer chromatography (15% ethyl acetate in
hexanes to produce [3-ethyl-6-methoxy-5-(2-methoxy-4-trifluoromethoxy-phenyl)-
pyrazin-2-yl]-(1-ethy!-propyl)-amine (10 mg, 33%), identical by tlc and NMR with an
authentic specimen.
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6-chloro-[N-(1-ethyl)propyl]-3-methoxy-5-(2,4-dichlorophenyl)pyrazine-2-amine
[Formula I: Ar=2,4-dichlorophenyl; R,;=OCH,; R,= -NHCH(CH,CH,),; R,=CI]

A. A solution in DMF (2 mL) of 3-bromo-6-chloro-[N-(1-ethyl)propyl]pyrazine-
-2»anﬁne (0.50 g; 1.8 mmol) obtained as a minor product in Example 75B is added into a
solution of sodium methoxide (freshly prepared from 90 mg of sodium metal in
methanol; 3.9 mmol) in DMF (3 mL). The mixture is stirred at room temperature
overnight, then poured into aqueous ammonium chloride solution and extracted twice
with hexane-ethyl ether. Combined extracts are dried (sodium sulfate), filtered,
concentrated in vacuo, and chromatographed on silica gel to give 6-chloro-3-methoxy-[N-

(1-ethyDypropyljpyrazine-2-amine (410 mg). .

B. The above material is brominated according 1o the same procedure used in
Example 79 and further converted to the title compound according to the same Suzuki
coupling procedure used in Example 1C: '"H NMR (CDCl,, 400 MHz) § 0.95 (t, 6H), 1.5 -
1.7 (m, 4H), 2.15 (s, 3H), 3.8 (s, 3H), 3.85 (s, 3H), 3.95 (s, 3H), 4.0 (m, 1H), 4.8 (br 4,
1H), 6.55 (s, 1H), 6.55 (d, 1H), 7.3 (d, 1H).

Example §8
5-(2,4-dichlorophenyl)-[N-(1-ethyDpropyl)-3-methoxy-6-methylpyrazine-2-amine
[Formula I: Ar=2,4-dichlorophenyl; R,=OCH,; R,;= -NHCH(CH,CH.),; R,=CH,]

A, 6-ch]oro—3—methoxy—[N-(l-cthyl)pmpyl]pyrazine—2-énﬁne obtained in Example
87A is converted to 6-methy! derivative according to the same procedure used in
Example 85 and further brominated according to the same procedure used in Example 79.

B. The 5-bromopyrazine obtained as above is converted to the title compound
according to the same procedure used in Example 1C: "H NMR (CDCl,, 400 MHz) § 0.95
(t 6H), 1.5 - 1.7 (m, 4H), 2.15 (s, 3H), 3.9 (s, 3H), 4.05 (m, 1H), 4.8 (br 4, 1H), 7.3 (s,
2H), 7.45 (s, 1H); MS (CI) 356.
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Examples 89-90 may be prepared according to the general procedure described in
Exarple 88.

Example 89
[N-(1-ethyl)propyl]-3-methoxy-5-(2,4-dimethoxyphenyl)-6-methylpyrazine-2-amine
[Formula I: Ar=2,4-dimethoxyphenyl; R,=0CH,; R,= -NHCH(CH,CH,),; R, 5]
"HNMR (CDCl,, 400 MHz): § 0.95 (t, 6H), 1.5 - 1.7 (m, 4H), 2.15 (s, 3H), 3.8 (s, 3H),
3.85 (s, 3H), 3.95 (s, 3H), 4.0 (m, 1H), 4.7 (br d, 1H), 6.5 (s, 1H), 6.55 (4, 1H), 7.2 (d,
TH); MS (CI) 346.

Example 90
[N-(1-ethyD)propyl]-3-methoxy-5-(4-methoxy-2-methylphenyl)-6-methylpyrazine-2-
amine [Formula I: Ar=2-methyl-4-methoxyphenyl; R,=OCH,; R,= -NHCH(CH,CH,),;
R,=CH,]

H NMR (CDCl,, 400 MHz): 8 0.95 (t, 6H), 1.5 - 1.7 (m, 4H), 2.15 (s, 3H), 2.2 (s,
3H), 3.8 (s, 3H), 3.9 (5, 3H), 4.0 (m, 1H), 4.7 (br d, 1H), 6.75 (4, 1H), 6.8 (s, 1H), 7.15 (4,
1H); MS (CT) 330.

Example 91
{4-[6-Ethy)-5-(ethylpropoxy)-3-methoxypyrazin-2-ylj-3-
methoxyphenoxy}trifluoromethane !
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A. To a stirred solution of 2,6-dichloropyrazine (25g, 0.167 mot}) and ethanol
(120 mL) ip a sealed tube is added 4-methoxybenzylamine (68.6g, 0.5 mol}. The mixture
5 isheatedto 115 C for 12 h and cooled. The white solid is removed by filtration and the
filtrate evaporated. The residue is dissolved in ethyl acetate and washed successively
) with 2M sodium hydroxide, water and aqueous sodium chloride. The organics are dried
" {magnesium suifate), filtered, and evaporated to é,ive (6-chloropyrazin-2-yl)[(4-
methoxyphenyl)methyljamine (35.5 g), a white solid.
10 .

B. To a stirred solution of (6-chloropyrazin-2-yl)[(4-
methoxyphenylmethyl)amine (5.0 g, 20.0 mmol) in DMF (30 mL) is added sodium
methoxide (7.50 g, 125.0 mmol). The mixture is heated at reflux for 12 h, cooled and
partitioned between ethyl acetate (100 mL) and water (100 mL). The layers are separated

15  and the organic layer washed with water (3 x 100 mL). The combined extracts are dried
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C. A solution of {{4-methoxyphenyl)methyl}(6-methoxypyrain-2-yljamine (2.45g,
5  10.0 mmol) in chloroform (50 mL}) is cooled to ¢ C and N-bromosuccinimide (1.8g, 10.0
mmol) is added in portions. After the addition, the mixture is further stirred for 1 h
while being allowed to warm to room temperature. The mixture is washed with saturated
agqueous sodium bicarbonate, aqueous sodium chloride, dried (magnesium sulfate),
filtered and evaporated. The residue is purified by flash chromatography, eluting with
10 20% ether in hexanes to give (5-bromo-6-methoxypyrazin-2-yl)[(4-

methoxyphenyl)methyl]amine (1.1 g).

D. To a stirred solution of (5-bromo-6-methoxypyrazin-2-yD)[(4-

methoxyphenylmethyl]amine (0.80 g, 2.50 mmol) and 2-methoxy-4-

15 trifluoromethoxybenzeneboronic acid (1.75 g, 7.5 mmol) in toluene (25 mL) is added
tetrakds(triphenylphosphine)palladivm(0) (100 mg) and potassium carbonate (2.0 M, 2.0
mL). The mixture is heated to 85 C for 8 h, cooled to room temperature, diluted with 2.0
M sodium hydroxide and extracted twice with 1:1 hexane-ethyl ether. The combined
extracts are dried (sodium sulfate), filtered and concentrated. The residue is punified by

20  flash chromatography, eluting with 60% hexanes in ether to give {6-methoxy-5-[2-
methoxy-4-(trifluoromethoxy)phenyllpyrazin-2-yl} [(4-methoxyphenylymethyllamine
(967 mg). -

E. A solution of {6-methoxy-5-[2-methoxy-4-(triflucromethoxy)phenyi]pyrazin-
25  2-yl}[(4-methoxyphenyl)methyllamine (870 mg, 2.0 mmol) in chloroform (10 mL)is
cooled to 0 C and N-bromosuccinimide (356 mg, 2.0 mmol) is added in portions. After
the addition, the mixture is fiwther stirred for 1 h while being allowed to warm to room
temperature. The mixture is washed with saturated aqueous sodium bicarbonate,
aqueous sodium chloride, dried (magnesiuin sulfate), filtered, and evaporated to give {3-

97




4w I ANYC 1> pl YCw-"1U w~LWwW. Wi -0iFrrl1lwYHd'
I.IYNElirCa)I':'O-IOr-1I6IONIE.IOi-lErl,'@lE%,ww

EroMU >p, . Aom-~aromln EaMEw? MAE? Eroro,,| v)

aaev ev N O L Quéoikodob t+1 |: y PCT/US01/05264

* bromo-6-methoxy-5-[2-methoxy-4-(trifluoromethoxy)phenyiJpyrazin-2-yl} [ (4-
methoxyphenyl)methyl]amine (920 mg), a yellow solid.

F. To a stirred solution of {3-bfomo—6—meﬂloxy-S-[Z-methoxy—ll-

5  (trifluoromethoxy)phenyl]pyrazin-2-yi} [(4-methoxyphenyl)methylJamine (514 mg, 1.0
mmol) and ethylboronic acid (219 mg, 3.0 mmol) in toluene (8 mL) is added
tetrakis(triphenylphosphine)palladium(0) (50 mg) and potassium carbonate (2.0 M, 1.0
mL). The mixture is heated to 85 C for 8 h, cooled to room temperature, diluted with 2.0
M sodium hydroxide and extractec_l’ twice with 1:1 hexane- ethyl ether. The combined

10  extracts are dried (sodium sulfate), filtered and concentrated. The residue is purified by
flash chromatography, eluting with 20% ether in hexanes to give {3-ethyl-6-methoxy-5-
[Z-meﬂioxy-il-(triﬂuoromeﬂmxy)phenyl]pyrazin—Z—yl} [(4-methoxyphenyljmethyllamine
{430 mg).

15 G. To {3-ethyl-6-methoxy-5-[2-methoxy-4-(trifluoromethoxy)phenyl]pyrazin-2-
yi}[(4-methoxyphenylymethyl}amine (115 mg, 0.25 mmol) in methanol (3 mL) under a
nitrogen atmosphere is added 1M hydrochloric acid in etber (2 mL) and 10% palladium
on carbon (40 mg). The mixture is then hydrogenated at 1 ATM for 18 b, filtered through
Celite and evaporated to give 3-ethyl-6-methoxy-5-[2-methoxy-4-

20  (trifluvorcmethoxy)phenyllpyrazin-2-ylamine (80 mg).

) H. To a stirred solution of 3-ethyl-6-methoxy-5-]2-methoxy-4-
(trifluoromethoxy)pbenyllpyrazin-2-ylamine (86 mg, 0.25 mmol) in 48% hydrogen
bromide (0.3 mL) at 0 C is added a solution of sodium nitrite (21 mg, 0.3 mmol) in water

25 (1 mL). After 1.5 h copper bromide (43 mg, 0.3 mmol) is added and the mixture heated
to 70 Cfor 1 h. The mixture is cooled to room temperature and extracted with ether. The

extracts are dried (sodium sulfate), filtered and concentrated to give [4-(5-bromo-6-ethyl-
3-methoxypyrazin-2-yl)-3-methoxyphenoxyjtrifiuoromethane (76 mg).
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1. To a stirred solution of 3-pentano} (88 mg, 1 mmol) in THF (1 mL) is added
60% sodium hydride (12 mg, 0.3 mmol) and after 0.5 h [4-(5-bromo-6-ethyl-3-
methoxypyrazin-2-yl}-3-methoxyphenoxyltrifluoromethane (41 mg, 0.1 mmol) is added.
The mixture is heated to 50 C for 12 h, cooled and partitioned between ethyl acetate and
§  water. The organic layer is washed with water, brine, dried (sodium sulfate), filtered and

concentrated. The residue is purified by preparative TLC eluting with 50% ether in
hexanes to give {4-[6-Ethyl-5-(ethylpropoxy)-3-methoxypyrazin-2-yl}-3-
methoxyphenoxy} trifluoromethane, a colorless oil (19 mg). NMR (CDCL3, 400 MHz)
0.98 (t, 6H), 1.22 (t, 3H), 1.78 (m, 4H) 2.80 (q, 2H), 3.80 (s, 3H), 3.88 {5, 3H), 5.05
10  (quintet, 1H), 6.8 (s, 1H), 6.90 (d, 1H), 7.37 (d, 1H); MS 345 (M+1).
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Example 92

Synthesis of [3-ethy}-5-(2-methoxy-4-trifluoromethoxy-phenyl)-6-methylsulfanyl-
pyrazin-2-yl]-(1-ethyl-propyl)-amine.

N.__.SMe
\I MeSNa, DMF \I
5 Me0) OCF OCF,

In a pressure tube equipped with Teflon O-ring were combined [6-chloro-3-ethyl- i

5-(2-methoxy-4-triflucromethoxy-phenyl)-pyrazin-2-ylj-( 1 -ethyl-propyl)-amine (100
mg) obtained in step E of Example §6e, NaSMe (200 mg), THF (5 mL) and DMF (3

10 | mL). The mixture was heated at 80 °C (oil bath temperature) for 72 h. The crude
mixture was diluted with ethyl acetate (40 mL) and water (40 mL), and the organic phase
washed with brine (3 x 100 mL). After drying (MgS04), filtration and elimination of
solvents at reduced pressure, the title compound was isolated as a clear oil by preparative
thin layer chromatography (10% EtOAf: in hexanes). Yield was 50 mg (49%). NMR

15 (CDCl, 400 MHz) H-1; 7.32 (1H, d, J=8.4Hz}, 6.88 (1H, m), 6.78 (s, 1H), 4.18 (1H, d},
4.07 (m, 1H), 3.78 (3H, 5), 2.64 (2H, q), 2,24 (s, 3H), 1.5-1.75 (m, 4H), 1.25 {t, 3H}, 0.96
(t, 6H). MS: 430.2 (M+1, positive mode) and 428.4 (M-1, negative mode).

Example 93
20  2-sec-butylsulifanyl-5-(2,4-dimethoxy-phenyl)-3,6-diethyl-pyrazine

C N
MeO oMo NaM, DMF \NI’\Q\
MeO OMe

NaH (60 mg, 1.5 mmol. 60% in mineral oil) was added to a solution of butane-2-
- 25  thiol (170 pL, 1.5 mmol) in THF (5 mL). After 10 minutes, 2-chloro-5-(2,4-dimethoxy-
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phenyi)-3,6-diethyl-pyrazine (100 mg, 0.33 mmol) obtzined as in Example 45, steps A-C,
in THF (1 mL) was added dropwise, and the mixture heated at 80 °C (oil bath
temperature) for 16 h. After extractive work-up, preparative thin layer chromatography
(hexanes) furnished the title compound as a clear oil (60 mg, 51%). NMR (CDCl,, 400

5 MHz)H-1:7.19 (1H, d, J=8.4Hz), 6.58 (1H, dd, J=2.4, 8.4Hz), 6.60 (s, 1H, J=2.4Hz),
3.99 (sext, 1H, J=6.8Hz), 3.85 (3H, s), 3.75 (3H, 5), 2.81 (2H, q, J=7.4Hz), 2.58 (2H, br
q, J=6.8Hz), 1.6-1.9 (m, 4H), 1.44 (3H, d, }=6.4Hz), 1.28 (1, 3H, J=7.6Hz), 1.15 (3H, 1,
J=7.6Hz), 1.06 (t, 3H, J=7.2Hz). C-13:161.10, 157.86, 153.49, 151.79, 151.67, 144.47,
131.68, 121.18, 104.78, 98,60, 55.44, 55.33, 40.87, 29.65, 27.54, 27.08,20.56, 12.43,
10 12.09,11.51. MS: 414.2 (M+1, positive mode) and 412.2 (M-1, negative mode).

Example 93a
2-Sec-butylsulfanyl-5-(2,4-dickloro-phenyl)-3,6-diethyl-pyrazine.
By a similar procedure, but starting from 2-chloro-3-(2,4-dichloro-phenyl)-3,6-

15  diethyl-pyrazine obtained as in Example 49 steps A-C, was obtained 2-sec-butylsulfanyl-

5-(2,4-dichloro-phenyl)-3,6-diethyl-pyrazine. NMR (CDCl,, 400 MHz) H-1: 7.19 (iH, d,

J=2.0Hz), 7.26 (1H, dd, J=2.0, 8.0Hz), 7.18 (1H, d, J=8.0Hz), 3.92 (1H, sext, J=6.8Hz),

2.72(2H, q, J=7.6Hz), 2.58 (2H, br), 1.6-1.8 (m, 4H), 1.36 (3H, d, J=6.8Hz), 1.20 {t, 3H,

=7.6Hz), 1.12 (3K, t, }=7.6Hz), 0.98 (t, 3H, J=7.6Hz). C-13: 153.93, 152.40, 152.00,

20 143.69, 136.46, 134.73, 134.40, 131.94, 129.48, 127.24, 41.01, 29.56, 27.40, 27.10,

20.45,12.48, 11.86, 11.51. MS: 369.2 (M+1, positive mode).

Example 93b
2~Sec—butylsnlfanyl-3-ethyl~6—methoxy—5—(2—methoxy—4—h‘iﬂuoromethoxy—phenyl)—
25  pyrazine.

By a similar procedure, but starting from 2-bromo-3-ethyl-6-methoxy-5-(2-
methoxy-4-triflucromethoxy-phenyl)-pyrazine obtaiﬁed as in Example 49 steps A-C, was
obtained 2-sec-butylsulfanyl-3 -ethyl-6-methoxy-5-(2-methoxy-4-trifluoromethoxy-
phenyl)-pyrazine. NMR (CDCl,, 400 MHz) H-1: 7.37 (1H, d, J=8.4Hz), 6.91 (1H, m),

30 6.80(1H, s), 3.94 (3H, 5), 3.89 (1H, m), 3.79 (3H, 5), 2.78 (2H, q, J=7.6Hz), 1.7-1.9 (m,
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Ta0 Wvrr a 1-A _79_ PCTIUSO /05264 16 AUG 2004 1 1 6 AUG 2004 WOI § A6 2064
01/ 60806 PCT/ US01/ 05264 Exanple 75 3-bronp-6-chloro-5

(2, 4-di chl or ophgg¥iehsol - (1- et hyl ) propyl j pyrazi ne-2-am ”epc{/ﬁ:si{;d%a l:

Ar=2, 4-di chl orophenyl; Rl Br, Rz= -NHCH(CH2CH3) 2; R3=Cl] A sol ution of
2,6-di chl oropyrazine (2.2g9) and 1-ethylpropylamne (5 nmL) in 5 EtCH (10

M) is heated at 4ip4Q@s (M, 3, IFeEHN-Teabd=12105 1.0RSHL, T=472015 @- 18t 1 8a3) S

concentrated in 0 il ter, d extr jce Wth

exanc. ethyl et hdos ks 80 s Blsupo B il RARET At Bfslesss.
filtered, concentss.al,etl4l,n9.¢nC6IRE, 2@6iC12.30211.54eBi1ANBIR: s58f04 (). M d1 2 vBagh a
short pad of si Iig&hv?renloae The filtrate is concentrated to give 2-

(3-pentyl am no)-@- or oB’yr azine as brownish oil that solidifies on
standing (3.0¢). 10 B. A solution of the above amne (4.09 g; 20.48 mol)
in chloroform (S%amgl)leb‘? cooled to OC and N bronpbsuccinimde (3.65 g;
20.48 mmol ) is added 1n portions. The mxture is stirred at 0OC for 30 mn,
pour ed i nto sat udd3}.ediethyb&-ComethlbiGEinyrazinek-yll34-dunsthogybgpzee di chl or onet hane.
The conbi ned extracts are washed successively with 15 water and brine,

dried (sodiumsulfate), and concent ra‘f‘eﬁ’i n vac he residue is
chromat ogr aphed on silixca gel (6% Et QAc\i n hexane) tq{gi ve the desired 3-
br onopyrazi ne as a m nor ypryduct (0._5_3_q;ﬁ_%_.al ong :

6- chl or o- 5- brono- [ N- (| ; PPy | pyfazi ne- 2- (M 3L g; 779% as the
maj or isoner. 20 C. 5-bronmpy ne obtai ned as above_u goes Suzuki
coupling with 2,4- dichl oroenZen&boronic acid foll owi Bg ThePprocedures in
Exanple 1 C to give

D el S oabanyt ) JEosa F el el Ty P 1 2P A i FHF Siedte oy

pyrazine is krompnat ed. a0al0s By riShid s NnRla2d OoHE 3 a6 $%ar2S .0 mmo1). The
mixture is heated at reflux, under a nitrogen atmosphere for 12 h and cooled. To the
solution is added 1-{5-bromo-3,6-diethylpyrazin-2-y1)-2,4-dimethoxybenzene (664 mg,
2.0 mmol}), obtained as in Example 49 steps A-C, tetralds(triphenylphosphine)
palladium(0) (50 mg)} and sodium hydroxide (3.0 M, 3.0 mL, 3.0 mmol). The mixture is

15  heated at 50 C for 12 h and cooled. 30% Hydrogen peroxide (1 mL) is added, the

solution stirred for 1 h and the reaction mixture extracted with ether. The combined
extracts are dried (sodium sulfate), filtered and concentrated. The residue is purified by

flash chromatography, eluting with 40% ether in hexanes to give 1-[3,6-diethyi-5+(2-

methylbutyDpyrazin-2-y1]-2,4-dimethoxybenzene (353 mg).

20 Example 95
2-{2-methoxy-5-triflurormethoxyphenyl)-3-ethyl-6-methylamino-5-(1-ethylpropoxy)-
pyrazine




25 described in Exanple 75B to give the desired product: 'H NVR (CDC13, 400
MHz) S 0.97 (t, 6H), 1.58 (m2H), 1.70 (m211), 4.00 (m1H), 5.20 (VEHAUGZUM
7.30 (s, 2H), 7.50 (s,1H); M5(Cl) 422. Exanple 76 80 1 6 AUG 2004

01/ 60806 PCT/ USedsi@e6 4 PCT/US01/05

6- chl oro-5- (2, 4-di cbl or ophenyl )-[ N- (1- et hyl ) propyl | - 3-(2- propen 26")pyra2| ne-
2-amne [Formula |: Ar=2,4-dichlorphenyl; R =CH2CH=CH2; Rz - NHCH( CH2CH3) 3;
R =Cl] The bronopyr azi ne obtained in Exanple 7 0'E:'f?nverted to the desired

product by u5| Ng sMlshy] b rog,l C r%%hﬁ I Iavvl ng sarrgM dure as in
Exa ME?] (

nple 1 C "HNWR S5 6H), (m 4H),
3.50 (d, 211), 4.05 (in®y H)TSS I;,H) 211) %ﬁh 111),
7.34 (m 2H), 7.48 (m 1H); MS(Cl) 384. Exanpl B’ 77
6- cbl oro-5- (2, 4-di chl orol{)b enyl ) - 3-et hyl - [N{}1_|-eth | ) propyl ] MeO

pyrazi ne- 2- am ne , 2, 4-di chl or ophe RICH2CH3; R2

- NHCH( CH2CH3) 2; ] 10 el ,- ey apdaB, obt ai psd_ip deranple 75 is
converted to the-degbred prod c acid follow ng the
sanme procedure as in Exanpl Bed” & ' H NVR (CDCl 3MeQ0 S 0.96 (t, 6H),
1.30 (t, 3H), 1.56 (m 211)‘3 170(m 2H), 2.65 (t, 2H) 4.08 (m 1H),

4.35 (d, IH, 7.32 (g, 1H ™ H), 7.48 (d 1H);"NBTCl) 372. 15
Exanpl e 78 OCF, Nao‘{i

5- (2, 4-di cbl or ophenylg;r% et hyIN ~ et hyl ypropyfrtpyr azi r?EE; lami ne ddor mul a
l:  Ar=2,4-dicblorop R, = - NHCH( CH2CH, ) 2; R3=CH2
6-chloro-[N-(1l-etbyl)p pyrazi ne-2-am ne obtained in Ex 5A reacts

wi t h et hyl magnesi um bror‘r}ide as in Exanple 21 to@T_Vfé\G ethyl-[N-(1 20

et hyl ) propyl ] pyr 3888ne- 2 5 B. The ARG p#M N d S NI nated and coupl ed
with 2,4-dichl orobenzeng i oCE, —eJ—L-ewmg t he| sare procedure as
descri bed in Exanples 7 B and respectl vel y y OG5t e
conmpound: 'H NMR (CDC] " 400w 8 0.97 (t, 61), 1 86 , 1.56 25
(m2H), 1.65 (m2H, 2.45 (m2H, 3.72 (m1H, 4.45 (d,1H, 7.25 (d, 1H),
7.30 (dd, 1H), 7.48 (d,1H), 7.74 (s,1H; M5(Cl) 338. Exarrple 79

3-brono-5-(2, 4-di CMGW?@})ELﬁyﬂwxﬁfﬁﬁeﬁyl)nﬁ&h}ﬂnﬁﬂéﬁ $i@74 - 2- ani ne
30 [Formul a |I: %@5%9 Adi chl orophenyl ; R =Br, R2= -NH )2; R =CH2CH3]
81 1 6 AUG 2004 1/ 60806 PCT/ USO1/ 05264 The pr oduct of Exarrpl e 78 is

bronminated a5 in Exanple 75B to give the title conpound: 'H NWVR ( CDC13

400 MHz) 8 0.97 (t,a6 Ao {cinto 2. 45
(m 2H), 4.02 (momA Khoiuion Q) 1@;'%"72@[?%"%%9%{%%’%1 7.46 (d,
1H); Ms (d) 418" @2“11 IBU N9 cpgiedre (DO N IP@RSHSBIIGILEYeqdis G  EEE
rogpom I'l' NNN  added in portions while stirring the reaction mixture. After complete addition, the

* mixture is further stirred for 1 hour while being allowed to warm to room temperature.

10 The mixture is then diluted with dichloromethane, washed with saturated NaHCO,, water,
brine and then dried and filtered. The filtrate is concentrated and purified by
chromatography on silica gel to give (5-bromo-6-chloropyrazin-2-yl)[(4-
methoxyphenyljmethyl]amine.

15 B. In a pressure tube, a mixture of the product from step A (1 equivalent), 2.
methoxy-5-trifluoromethoxyphenylboronic acid (1.6 equivalents) and Pd(PPh,), (0.04
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equivalents) in toluene (4 ml/mmol of product from step A), ethanol (.2 ml/ mmol of
product from step A ) and aqueous K,CO, (2M, 2 ml/ mumol of product from step A) is
heated to 80°C for 16 h. The mixture was diluted with ethyl acetate, and the organic
fraction washed with NaOH (2M, 20 mL/ mmo! of product from step A) and brine {3 x 20
ml/ mmol of product from step A), then dried (MgS0,), filtered and the solvent removed
under reduced pressure. Chromatography of the residue provided (3-(2-methoxy-3-
trifluoromethoxyphenyl)-6-chloropyrazin-2-y1)[(4-methoxyphenyl)methyl]amine.

C. (5-(2-methoxy-5-trifluoromethoxyphenyl})-6-ethylpyrazin-2-y1){(4-
methoxyphenylmethyl]amine can be prepared by the method of Example 1, step A by
substituting (5-(2-methoxy-5-trifluoromethoxypheny!l)-6-chloropyrazin-2-yl)[ (4-
methoxyphenyl)methyllamine for 2-chloro-3,6-dimethylpyrazine.

D. (5-(2-methoxy-5-triflucromethoxyphenyl)-6-ethylpyrazin-2-yl)amine can be
prepared by the hydrogentation method of Example 91, step G by substituting (5-(2-
methoxy-5-trifluoromethoxyphenyl)-6-ethylpyrazin-2-yl)[ (4-
methoxyphenyl)methyljamine for {3-ethy}-6-methoxy-5-[2-methoxy-4-
(trifluoromethoxy)phenyl]pyrazin-2-y1} [(4-methoxyphenyl)methyl]amine.

E. 2-Bromo-5-(2-methoxy-5-trifluoromethoxyphenyl)-6-ethylpyrazine can be
prepared by the halogenation method of Example 91, step H by substituting (5-(2-
methoxy-5-triflioromethoxyphenyl)-6-ethylpyrazin-2-yl)amine for {3-ethyl-6-methoxy- !
5-[2-methoxy-4-(trifluoromethoxy)phenyl]pyrazin-2-yl} amine.

F. 2-(3-Pentoxy)-(5-(2-methoxy-5-trifluoromethoxyphenyl)-6-ethylpyrazine can
be prepared by the method of Example 91, step I by substituting 2-bromo-(5-(2-methoxy-
5-trifluoromethoxyphenyl)-6-ethylpyrazin-2-yI)[(4-methoxyphenyl)methylJamine for [4-

(5-bromo-6-ethyl-3-methoxypyrazin-2-yl)-3-methoxyphenoxy ltrifluoromethane.
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5- (2, 4-di chl orophenyl ) - 6-et hyl -[ N- (1- et hyopropyl j - 3- net h oxypyr azi ne-'és-éqprlﬁ n
e [Formula |I: vwosflgodosdi chl orophenyl; R1L OCH,; RZ - NHCH( ) 2. R

CH2CH3] To a | N solution of sodi um nethoxide in N-nethy pyrrosfdl‘di none is
added 3 5 brono-6-ethyl - 5- gz, 4- Bi chl or ophenyl ) -[ N-(1-et hyl ) propyl ]

pyrazi ne- 2- ani ne obt aPnéd3-Retoy)3-memeri-@-mrtoxyTheifinbmthetioryghsayeat ed t o 70C
for 6 hr before batiy}iraaint Qo6 @ ® ' with water and the
reaction mxture is ext r,f\ct edpl\%\ﬁh g%&)ﬁ%ﬂ dgs‘!"ﬁkﬁg‘%‘é e PR 1bi ned
extracts are was I‘F(‘-;*ESHW{‘% {ragegtoxyhdroremee-(6-$buirtheny Seitifuvtemethofyphengy-6.d,
concentrated in -eitgipyazin@fe(GCHRloRPRhATS- Ryl .10 give the title
conpound: ' H (CDA 3, 10400 VHz) sﬁgbg'%(t, %"?‘g‘?’.q%’mﬁ,sm, 1.56 (m
2H), 1.65 (m 2H), 2.40 (q, 2H), 3.92 (s, 3H), 4.04 (m 1H), 4.82 (d, IH),
7.28 (m 2H), 7.48 (dH Tb&mbn\di(@lz)(3~§§&,xy)aﬁﬁ-gm$_§_(§4hc§@(y25_4- di chl or opheny

- 3-et hyl - 6- et hylﬁﬁ‘%ﬁg”ﬂ?’%ogﬁj«%ﬂi ne-2-amne” 15 [Fornula I:

Ar =2, 4-di chl or ophenyl & R = e Bgecipeiplens) 2: R =CH3] A To a

sol uti onI of 23 ( 3-Firédiboprdidinesptof)dipall ali@gy) (2mbIoS, aﬁ&z,ﬂ@g,a%hg;yéﬁﬁrrgl ) (obtained
I n exanple 75) i ng ki . t erafure i.s. adde , 3-

bi s(di phenyl phosgﬁiaﬁ%n%?%ﬁ@r%i #%wg‘?n%’ﬁlﬁ’gg’ﬁh@ﬁ?y@&@cﬂ’%@cﬂ?ﬁer 10 nin,

met hy| magnesiifm Fldmnelsulsgateiunden nittogsh inplided ireylamit&(1 2 effiiyaldnt) BoHRELy | OW Y
dropwi se at 20 O g8iund RPE-HHoX | I F at _roamte ature for 1 hr.
The resul ting dark sof}ﬁtbim(())_ﬁhg(s]% %ﬂa?%gf iTﬁ IS”%%%%@Q%&]FJ%W‘%N de and
extracted tw ce WPYT ddpteryith ageneps ammgnive chlpritst and ewtectelrwithd : I(Isade-tismgul f at e) ,
filtered, concentthat aue coribehe® MBI OGLARNE, i the desir roduct as
a light brown oil E%B‘%%i 25 B: A sol ution of %"%‘étg’a%%\'%’°8?ﬁmd‘|’aﬁ°d8’%ﬂ‘6@goform(ao
nm.) is cooled to? ﬂdﬂ?m%?gﬁﬁ%"s‘{?étl‘f’%ﬁeh‘i%@m@ 3-(BPagloxy)S-(eroketylamipop(r t | ons.
After the addisti éhmethéwy-Satifidionethotyphenij-Bethylpiidd red for 1 h while being
allowed to warmto roomtenperature. The mxture is then concentrated to a
smal|l volune in vacuo, triturated with hexane, filtered, washed with
hexane, and the fxampple®& is concentrated and chronat ograpbed on silica gel

(8% et hyl Assay for CRF Receptor Binding Activity

As discussed above, the following assay is defined herein as a standard in vitro
20  CRF receptor binding assay. '
The pharmacentical utility of compounds of this invention is indicated by the
) following assay for CRF1 receptor activity. The CRF receptor binding is performed using
a8 modified version of the assay described by Grigoriadis and De Souza (Methods in
Neurosciences, Vol. 5, 1991). IMR-32 kuman neuroblastoma cells, a cell-line that
25  naturally expresses the CRF1 receptor, are grown to confluency in DMEM containing
FBS.
To prepare receptor containing membranes cells are homogenized in wash buffer
(50 mM Tris HCI, 10 mM MgCl,, 2 mM EGTA, pH 7.4) and centrifuged at 48,000 x g
for 10 minutes at 4°C. The pellet is re-suspended in wash buffer and the homogenization
30  and centrifagation steps are performed two additional times.

106




84 1 6 AUG 2004 WD 01/60806 PCT/ USQO /05264 acetate in hexane elution) to
give 5-brono-[ N-(1-ethyl)propyl]-6-nethyl pyrazi ne-2- am ne (92% . Cé ﬁ

m xed sol ution of the above bromide (1.2 g; 4.65 mmol) and 5 15 All 2004
tetral ds(triph phi ne) pal | adi um(0) (4 nol % in eth ol

di met hyl et her%‘h &2{) is stirred at room tenperature for ?@911%%%

2, 4-di chl or obenzeneboronic acid (1 39, 7 nnDI) and an aqueous solutlon of

ﬁodl u2|n car t;ggate gl w&nﬂ,&e%ﬂm&b & rocp eﬁtre-aislbeyi?]ed'ﬁ’gmlzlﬂ\eluﬂhgre is
eated to with st r en t odi um
nyar oxi de and e ChIPET A<aeoni Cha e 2t BYFS milstatunes BEAE AR 0

extracts are dri ed4spead Mufﬁb&uésfa&t\&)shed figaintaed Hd.)ghaoaﬁmllto’naéneihon ango0

chr omat ogr aphed an_,sj.l| 1 e EtOA t
5-(2, 4- (fi chl or oph& #ﬁ;’%%@?}-ﬁr Fpn[s a"?ei ‘é‘i‘h’ﬁﬁ)‘s pfog ﬁ%pyram Re2 20 e as a
yellow oil (1.%46 nﬁm&%ﬁ@miﬁmb@mw 100 6l ofihdzhendrade Hrepatatio rﬁaﬂ}gdded

1.54(m2H), 1.67 . ( 7 27(d I H)
7.31(dd,1H), 7.4 ?bdg%mw%%é‘?m%%mﬁ&é%%kwl @nd?nﬁg c a Slve oi |
(1.27g, 3.92 molchndentratibs a0 mMYasd 0 miof testsomprund R 1Ozt at room

N- b omosuccl i I dcf0: ). PSS WP BREALIORS Ak 0 whiE oM. e
mxture is further e ed ror lowed to warmto room

t enperat ure. The flcwecemtsd f‘tﬂﬂ@@%@ﬁ@é’m ‘?ﬂa’t"‘éﬁlﬂ% 108 Betapdats Liqpid| seipdlapen . vacuo,
triturated 20,gM tulieXan %pmiﬂcbﬁ%ﬁgdaﬁﬁ@@mdnwcslhchpxmamumaaiaﬂatéd ltrate

is concentrated and chronat ographed on si Ilca EQSI‘g{%deth acetate in
hexane el ution) tvﬁmﬁwnénﬁf‘alﬁﬁ ing program RS/1 (B ¢ Products Corp.,

(2, 4-dichl orophembbn@gthmﬂlM&mhyfo}meampbn}dﬂybmm&memasm 569,
989 . E: A m xed spolutio

3t om- 5- (2, 4- (PEORIEGIGUR G FOBEH 3 PopRgl 2 598 10 mioromla. Pefeed

et hyl ) propyl ] pyr apinp@mads dForala( 8:04bitrT0,, value8 &f lemsthbn) orgqull to 1.5 micromolar, more
tetrakis(tripheny 0 VAatel

i et byt et e ( Saen SRRt g it I, ARG b SGRRIER |
et hanebor oni ¢ acmbr(nre@g()d comppungs of Eqme‘ehmﬁll% Yabags efflessibeft W@&Wb‘&'ﬂat e

(1.0OM 8.5 ) argy %Q%@f%ﬁﬂsﬂn@o# Bormul§ exhibit ?@,oWaﬁedo‘f 18R ndemdi@C Wi t h
stirring for 12 h, then diluted with 0.1N sodi um hydroxi de 30 and extracted

twice with 1:1 hé&l&ﬁ@m@wﬁﬂshww@mdaﬁbﬁféaﬁw}ﬂa 396 pave P e B um 85 1

6 AUG 2004 WO 01/£090% RGkid St BQARRkesdf lbatbaor eqhilld BS Ritromoncent r at ed, and
chromat ographed on silica (10:1 bexane-EtOAc) to give the title corrpound
as a yellow off (460 ng, 55%: 1H NVR (CDCL3, 400 MHz) 8 0.95 (t, 6H),

%H)28(t7, 2\;”(_?1 ii_i)Szm;xmpﬂ:m?) 1.67(m 2H) 2. 20(s, 3113% ,(ZM?%q 5ZII;I)X, 4|. 13%(321
. ’ , avehdio anpl e a \
5-(2, 4-di chl or opb%%@%%‘g %—or d('):')?)Z/] ?ﬁcoﬂﬂ%ﬁd& 113I ) propyl] pyr azrﬁ ’

a-2-amne [Formula 1“%0@@@%%@%%9'@ d projegs by carrying
NCH(GRCH, ) 2, RourfaiR ik uHIE ARG PI 148 oh MK BT a1 500 urm
et hoxi de gives the titl'e 10 conpound 400M—|z S.Q.95 (t,
6H), 1.10 (t, 2%13%=@mtmispeﬁab1¥fd%dﬁerﬁffaz%ﬂ gf&*)' »36 (m
ﬁig é’ gg E(rjn ilh']y)iro BB;ﬂW&‘lﬁ”S)l&Bdmc@r%ﬁlﬁmD $idh, 7.26 (dd,

) a
5- (2, 4-di chl or op %PGPWT‘ %W%ﬁ?’?ﬁf‘ﬂ%ﬁ?ﬁ%- 2-ani ne
[Formula |: Ar=2, lﬂcﬁh@fﬂyﬁh&ﬁbﬁﬁyﬁbhbaﬁdp@& mp@mds. [SkBHEGHRCHE® R =CH2CH, |

3- Bronp-5-( 2, 4 dl£m| enyangn gﬂm %h‘%i%‘%%tﬁ‘{}?é@%‘%oun %eh% am ne

obt ai ned from Exanpl e I'S convert usi ng
met hyl magnesi 80n Andover, MA; SRI International, Menlo Park, CA; Wizard Laboratories, West
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brom de according to the sane procedure used in Exanple 21:'H NVR (CDC]"
400 20 MHz) S 0.97 (t, 6H), 1.12 (t, 3H), 1.56 (m 2H), 1.65 (m2H) @E‘
(s, 3H, 2.42 (m 2H), 4.04 (m 213), 7.25 (d, 11-), 7.29 (dd, 1H)

(d, I'H); M (Cwo @k Exanpl e 86 3- Brono-5- (2, 4-di chl orommﬁ“
-(1-ethyl)propyl]-6-mnmetboxypyrazine-2-amne 25 [Fornmula I:

Ar=2, 4-di chl orophenyl; R =Br , R2= -NHCH(CH2CH }r; R3=0CH3]

6- Chl or o- 5- (2, 4- @P@M@WOWWI[M‘(I&QW Hyek enp K ykinprjivps Radidldeled am ne

obt ai ned in Exa TS

5-(2, 4-di chl orogﬁgﬁ?}lza)ﬁgG rr%ttC oxy- il\lig‘(’i‘%““’e B ropy{nfpyr%z‘“he 2- ani ne
according to the sane procedure used in Exarrpl e 83, which is further

converted to the tlt|'ﬁ-mgﬂ bt %ﬂ) sed in 30
Exanpl e 79:' H NI\/R 400% 97 ("tagio %"?"‘%Hg ’b‘g"r(“%%’g# b3 (m
21D, 3.89 86 %@Hﬁ@tmwmﬁmmexcmem&hﬁad(m
i}-é) Ej 98| (d861Hﬂumo?oe&?ac(ddﬂhct&r&é&:wulca%yz@ucﬁﬂé&mthlnt% éag Sul’l‘il'l) M5 (C1)
anpl e 86a
5- (2, 4-Di chl or opBE’H?TW“‘[Wa@Sfce‘%VFW?“PbFWIOP‘%aWWIﬂWWmﬁwZ am ne
[Formula 1: Ar zmwrameammwdmg snpoQHHR G o] TO
solution of 3-bro d| chl or N-(1-ethyl)propyl]-6-
met hoxypyr azi ne- éuq;gm %heé ?dé rgﬁb‘l’%‘?’%?’ebﬁs‘i‘q’f"@ia’ﬁ‘ﬁq“@“ -BAgOREN G¥chengept hy| - 2-
pyrrol i di nond.o( 5mwith tritam gmdulmulmgadedumonehha@mdm HordsJor F@HREtRN usinkl¥6dik@S Ul t i ng
m xture 10 was t O Cfor three days. The m xture was then
diluted with wat ggrgtgn%a&%%ér’pg]é ed wth ethyl acetate. The conbi ned extracts
wer e washed thoroughly with water, then brine and dried. After sol vent
renoved, the cr u@ea,ﬂe@g)uri fied by silica gel colum (eluted with 3% Et OAc
in hexane) to give the title conmpound as a light yellowoil (65% vyield).'H
NMVR ( CDC13, 400 M“’Bavﬂ'@?l%nﬂphmm 1 56 (m 21D, 1.68 (m 2H), 3.86 (s,
15 3H), 3.9416s, 3H), Rcdpbf sroraidyra )i Zm%oﬁﬂgwtrala_pdescﬁ &0 (d,

1|[_|)I\I-(Z gfhw) pr S%XIF)’X'B% %%P‘%’é%ﬁ&?%&?g&'wl- srest Projpgols ?d%l : %Q9gg)§°hnor0pheny

Ar =2, 4- di chl oropN@ey&SoB,NM&ﬂd\usEgmﬁﬂaﬁdedRanpoM@Hf&B%nanﬂr aBd as1O a

sol ution of 2- (3 B%“ [ opyrazi ne (3.3g, 16.5mmol) (obtained
in exanple 75) tayln%m nﬁ’r rm?pqdl none (15 nilL) at roomtenperature is

added a sol uti on of SOdI um rret hoxi de in nethanol (5.0M 10m ). The

resul ting solyti eRampiesy heated to 50C for 20 h then evaporated and poured
into water and extract ed tw ce 25 vvlth et hyl acetate/ hexane (1:1). Conbi ned
extracts were dr PR PEHL SR emoungly of the feption concent r at ed, and

eb5 omat ographed to gﬂ'hﬁﬁnd\sh'[(rélferﬁti%ﬂ)ﬂfcﬁ%ﬂﬁvmm&ﬁkﬁbﬂﬁm%w@m £ as a
light yellow solid(989 B: A solution of the_above solid in chl oroform(60

m.) is cooled to g GURED PIEENES, SFSTIREY FHORPTETIForPRyNds 20 noaRss- (They
portions. After téeotagdbitsimgt, or thaRiplidséclatite bﬂoﬁguﬁhh@ﬁmﬁhﬂtag@mAHchoM WO

Cenperatur e “The ergrcs &3 SEfl s i el b SposetnibsEhed with
sat ur at ed NaHCOB hmmgepgemcity.b i ﬂﬂe lkpdandr fagsty, mgéquaﬁmchﬁ‘e&hemdd tifects) @henS
concentrated and.&RkiQEBd 28k E@?Jaggnﬁ éﬁJeh&%t% 6 (di chl or onet hane/ hexane 1:1

elution) to give 3- brorm [N-(1-et prop 5 met hoxypyr azi ne- 2-am ne as
a yellow oil (35/u). hewm(a@yefeaﬁoa Mgfered@mm(ds of th jeyentidn 45 Gerigim 2H) ,
1.66 (m 2H), 3. 8k«@g, s yidaid HreliRe (vivolddhoentlatibnf® of Srefelebly: C . TO

a solution of ab onmo- [ N-(1- h opyI - 6- met hoxypyrazi ne-2- amni ne
(1.279, 4.63%Rno “}S&ﬁ#%é"ﬂ#{? Ilf‘{ Oilla’égeﬂmembly 150 mg/kg ~ administered
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10 bi s(di phenyl phosphi no) pr opane] di chl oroni ckel (11) (125 ng). After 10 min,
et hyl magnesi um bromide (1.OMin THF, 9.7 nL) is added slowly dropw $¢ 8 m%
T. The nmixture is stirred at roomtenperature for 1 hr. The resulting
solution is po 0 aqueous anmoni um chloride and e twice with
et her. Conbi neék{,(?ﬁ' Jr%(g:t s are dried (sodiumsulfate), F’%@éiﬁgﬂ
concentrated, and chronmat ographed (2.5% 15 MOH CH2C 2) to give the desired

product 3- et hyl - [ Mdodel Mr)eﬁ)&wdrluyﬁaom&f}%u Wﬁr@%ﬁ%ﬁo@oﬁ%ﬂéﬁﬁ?ﬁé | ght

yellow oil (55% . D: A Solution of e above oil
chl orof onn(10 nl) (IFsanG'G@P@dbrE}%%WW%P&WME%%SWWM% g added

in portions. Aftelgififerdddaig i & loPprefertblf teliays Wakh dofeslob Sk BrereSdd domBlindsOr

mn while being allowed to warmto room tenperature. The mxture is then
concentrated to dM§Afeast ?aﬂsedlddddmsmtwmlﬂng%w%@dw bqdy weightgghio (504
ethyl acetate &n bexet thakhoid, @Rferdby idt Mi6re Thal 78%nd more preferably not more than

et hyl - 6- net hox N- et razi ne- 2- am ne (85 A m xed
sol ﬁtlon of thg <[516 VBV%F“G%/H‘% ’("%O'lrggwm\%? denipie)- é?i‘éf"rm/?) I“a“"'%e“sp
tetralds(tri phenyhphﬂ&pdhﬂ%ﬁc)@@df&ﬁdt@%@ds @150 prefhly id6 naichist Bee ellageient

di mret hyl ether (3 IS stlrre erature

2, 4-di chl orobenze%‘g%zgolﬂl% (i i (]’Q’gr ) g;ﬁ gﬁt &L rquﬁnlﬁ% ﬁrea?”\g@odl um
carbonate (1. OM preféfblyiopt mere ttaol @804, méammefﬂzaﬂlj'yot ridre than X% oeer ingitchegiat ed t o
75C with stircjng water 30 and extracted tw ce
with 1:1 hexa%g eﬁu&%e&%ﬂﬁhlﬂﬁg& né%ﬁog %@P’sﬂ are dried (sodium88 1 G AUG
2004 WD 01/ 60806 PCT/uS€ nothaaapes sdhaiosey of fuch prefemed, comprvodsaiso prefafablyded

chr omat ogr aphed o Bgﬁ&k@{:, Og:,ng title
conpound as a yel ?%%bgofé%érg&gw%r 9 %NNA%T %ﬁ%%ﬁ&nﬂ% 51 97

(t,611), 127(t, 3Hyive: 1Prd’dew ) doses d?@("rﬂeZ‘FB mc@ﬂmfd by pmpre thyn d60%, Psafvably
4. 00( m 1H), 4. 18nétthylidre taAS15¢h ddd) mord pRefedrabiyliid:, by7m&4(tﬁan]5d% o matzhdd. 89 1
6 AU 2004 0,01/ 0085, ECTILRQ Bo2bd T (MLt NN M o ik, fualh 12

other such sclutions that are contacted and incubated with cells in vitro) equivalent to
two, fold, preferably five-fold, and most preferably ten-fold the minimum in vivo
therapeutic concentration do not cause release of any of such liver enzymes from
hepatocytes in vitro.

20 Becanse side effects are often due to undesirable receptor activation or
antagonism, preferred compounds of the invention exert their receptor-modulatory effects
with high selectivity. This means that they do not bind to certain other receptors (i.e.,
other than CRF receptors) with high affinity, but rather only bind to, activate, or inhibit
the activity of such other receptors with affinity constants of greater than 100 nanomolar,

25  preferably greater than 1 micromolar, more preferably greater than 10 micromolar and
most preferably greater than 100 micromolar. Such receptors preferably are selected
from the group including ion channel receptors, including sodium ion channel receptors, .
neurofransmitter receptors such as alpha- and beta-adrenergic receptors, muscarinic
receptors (particularly m1, m2, and m3 receptors), dopamine receptors, and metabotropic

30 ghitamate receptors; and also include histamine receptors and cytokine receptors, e.g.,
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interleukin receptors, particularly IL-8 receptors. The group of other receptors to which
preferred compounds do not bind with high affinity als<-) includes GABA, receptors,
bioactive peptide receptors (including NPY and VIP receptors), neurokinin receptors,
bradykinin receptors (e.g., BK1 receptors and BK2 receptors), and hormone receptors
(including  thyrotropin releasing hormone receptors and melanocyte-concentrating
hormone Teceptors).

Example 99a

Absence of Sodium Ion Channel Activity

Preferred compounds of the invention do not exhibit activity as Sodium ion
channel] blockers. Sodium channel activity may be measured a standard in vitro sodium
channe] binding assays such as the assay given by Brown et al. (J. Neurosci. (1986) 265:
17995-18004). Preferred compounds of the invention exhibit less than 15 percent
inhibition, and more preferably less than 10 percent inhibition, of sodium channel
specific ligand binding when present at a concentration of 4 uM. The sodium ion channel
specific ligand used may be labeled batrachotoxinin, tetrodotoxin, or saxitoxin. Such
assays, including the assay of Brown referred to above, are performed as a commercial
service by CEREP, INC., Redrhond, WA.

Alternatively, sodivm ion channel activity may be measured in vivo in an assay of
anti-epileptic activity. Anti-epileptic activity of compounds may be measured by the
ability of the compounds to inhibit hind limb extension in the supra maximal electro
shock model. Male Han Wistar rats (150-200mg) are dosed i.p. with a suspension of 1 to
20 mg of test compound in 0.25% methylcelluiose 2 hr. prior to test. A visual
observation is carried out just prior to testing for the presence of ataxia Using auricular
electrodes a current of 200 mA, duration 200 millisec, is applied and the presence or
absence of hind limb extension is noted. Preferred compounds of the invention do not
exhibit significant anﬁ—epilepﬁc activity at the p< 0.1 level of significance or more
preferably at the p< 0.05 level of significance as measured using a standard parametric
assay of statistical significance such as a student’s T test.
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Example 99b

- Optimal in vitro half-life

Compound half-life values (t,, values) may be determined via the following
standard liver microsomal half-life assay. Liver microsomes obtained from pooled liver
5 samples and prepared so that the P-450 enzym;a content is approximately 0.5 nmol/ mg
protein. Reactions are preformed in a Sml well deep-well plate as follows:
Phosphate buffer: 19 mL 0.1 M Nat,PO,, 81 mi 0.1 Na,HPO,, pH 7.4 with H,PO,.
CoFactor Mixture: 16.2 mg NADP, 45.4 mg Glucose-6-phosphate in 4 mL 100 M
MgCl,.  Glucose-6-phosphate  dehydrogenase: 214.3 ul  glucose-6-phosphate
10  dehydrogenase, 1285.7 ul distilled water
Starting Reaction Mixture: 3 ml CoFactor Mixture, 1.2 ml Glucose-6-phosphate

dehydrogenase 6 identical samples wells each containing 25 ul microsomes, 3 ul of test

compound (from a 100 uM stock), and 399 ul 0.1 M phosphate buffer, pH 7.4, are

prepared. A seventh well containing 25 ul microsomes, 399 ul 0.1 M phosphate buffer,

15 pH 7.4, and 5 ul (from a 100 uM stock) of a compound, e.g. DIAZEPAM, CLOZEPINE,

with known metabolic properties is used as a positive control. Reactions are

preincubated at 39 °C for 10 minutes. 71 ul Starml]g Reaction Mixture is added to 5 of the

6 reaction wells and to the positive control well, 71 ul 100 mM MgCl, is added to the

l sixth reaction well, which is used as a negative control. At each time point (0, 1, 3, 5, and

20 10 minutes) 75 ul reaction is pipetted mto a 96-well deep-well plate reaction well

containing 75 ul ice-cold acetonitrile. Samples are vortexed and centrifuged 10 minutes

at 6000 rpm (Sorval T 6000D rotor). Supernatant, 75 ul from each reaction well, is

transferred to a 96-well plate containing 150 ul internal standard per well. The remaining

test compound is quantitated via LCMS and Compound concentration vs time is plotted

25  and commercially available statistical software is used to extrapolate to the t,, value of
the test compound.

Preferred compounds of the invention exhibit in vitro 1, values of greater than 10

minutes and less than 4 hours. Most preferred compounds of the invention exhibit in vitro
o

.2

t,, values of between 30 minutes and 1 hour in human liver microsomes.




7 6 AUG 2004 WD 01/60806 PCT/ USO /05264 Exanpl e 86f

3-Et hyl -5-(2-nmet hoxy-4-triflu oronet boxyphenyo-[ N-(1-ethyl)propyl]-6-

nmet hoxypyrazine-2-amne 5 Scheme V (NO2B T ( NI Pd(u) NNN NB NN'N' 1§ Al 2004
MHO v' ~OCF, UWwWeguasd-CPBI. i N i n M ) ) WOV OOF2 ferdshrdsishy!
propyl)-(3-ethyl pyrazin-2 yl)-amne. In a pressure tube, 2-

chl or o- 3- et hyl - py a2| 99%@4 g, 10 mmol), Pd2(dba), (229 ng, 0.25 mmol) and
P(t-Bu), 10 (100 Y |) were dissolved in toluene (15 nL) and stirred
at room t enper at ulvﬂ)(II()ToxnaQ rri n 1- Et hyl -propylamne (1.75 nL, 15 nmol) and
K&Q-Bu (1IMin THF, 15 ty £ %] wer e added, and the dark sol ution was
stirred at 55C (oil bat e?rpaeﬁ’:%{tcﬁ R3ung may be@sseased by Ressiing dhei effectrif theur e was
all owed to reach mmnwﬁ@nwmmceonhjnmleeklwth et hyl ether (100 ni) and

washed with brgne (3 ﬁdﬂtﬁ? in S4. _the 15 solvents
were renoved under reduced pr’émdure gﬁg'%' 3’!"%1’ é'\‘/’g‘b‘ffﬁq:?ré@n”ﬁsa%md

chr omat ogr aphy (1@@9@hﬁboammictcgn@t0%bithylmeamﬁmﬁb¢dﬁn poadsmmed the
desired product ﬂoik@au shegm% 1H d,
J=8.1Hz), 7.68 (1 3 ‘tt}%ﬁ.ﬂ% E&&Eﬁm ﬁﬁ)}’ﬁf"e‘h )/2*% (2H,

q, J=7.4Hz), 1.4- WEMM@&W%T%Mthmdmm 49&35))41 1 Pbe 1(st':d toGidnitor
J=7.4Hz) . M5 194atMirdductRA®h MDYR cBRde) and 192 (M1, 20 negative node). B.
(5-,Brono- 3- ethéll-pyrazm 2 yI)l (1-ethyl propyl)-anm ne. The product from
step 1 (650 ny® 3.4 nheAryo atees 1 yf of desh somprundorshitisl sfuple inpiiRQedritt) PAGKIARD eat ed

at room91 1 6 Aumea&agcmxe&/ba&&pﬁaﬁsﬁr{,m@o31@@%%@59&%&% %& A
N-brormsuccmlmd(ﬁég After 5 mn the mxture €di 1 ut ed
with chlorof orm (48 “E I%’é’%a?ﬁ“ﬁ““@%‘%ﬁ d mﬁédlovwwmblﬂr néo (3 x
100 nl), dried (MgSBdlar, bi RM0ehiedmola dCiHRE] SAPMEHE dus BRI heaks EedrCced

pressure to prody gﬁﬂm 3 ethyl-p)razin-2-yl)-(1l-ethyl - propyl) am ne
(700 mg, 77%. H E‘? 400 MHz): 7.94 (1H, s), 4.1 (br, 1H), 3.95

(quint, 1H), ¥»60 (ZWUD@umsthZﬂ-@)lqmtyp&mftha(rmste@iﬂc)d:ﬂuea%z(&onceﬂ!f&tion

J=7.4Hz), 0.95 (tofobH 10957 4,;11@1 osi ti.v and 270.3
(M1, negative mode) . G c_e]s, th“'é-ﬁz%% tE%% I\%ﬂﬁ’f"&f ﬁ%nrnglﬁ%? G Wehy! )
pyrazin-2 yl J{I - $3)0 eSi‘mwth@‘W%(W%Qmmmﬁb@{enaam-ﬂlure of

t he product from;szitepm:se(&aﬁ aEEguse&oGdémﬁilné the?standard  ourve. Fglls ga%d %)4 (100

met hoxy-4-triflu &(@urr]etrq%%qb gﬁnl c.acid
ng) in tol uene 3 nt Han 3Te BRged lﬁ‘E)mearﬁEP%wagfmmel(ﬂms RAlhl) was
heated in o I2%atsmnplatar68{h®bﬁm atlF 1T uﬂﬁa:ecaiﬂogénL(DS% B Sse4l COBtS 0 W] Y

acetate, and the and brine
(3 x 50 ). dri egsgmg%f{g et Sat S ot G ot Ao SA0EA alor
reguced pr essur e.of ﬁﬂa%fweéi‘nlmv@graMyerdfwnMEackﬁtoﬁuﬂ fidikR%and@atanes to 4%

ethyl acetate in shRxangsoxddiRY 26 hol He HGstL SR ERJUct a5 an oi |l (850 ny,
During the incubation, Packard ATP Lite-M reagents are allowed to equilibrate to
25  room temperature. Once equilibrated the lyophilized substrate solution in reconstituted in
5.5 mls of substrate buffer solution (from kit). Lyophilized ATP standard solution is
reconstituted in deionized water to give a 10 mM stock. Standard (10 ul), diluted so that
a 10 ul aliquot yields a final concentration of 200 oM, 100 nM, 50 nM, 25 nM, or 12.5
nM is added to each of the five standard curve wells, which do not contain cells.
30 Substrate solution (50 ul) is added to all wells. Wells are covered with Packard
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85%9. H1 NWR (Cl)C"™ 300 MHz): 8.53 (1H, s), 7.91 (1H, d, J=8.8Hz), 6.93
(iH, d, J=8.8 Hz), 6.80 (s, 1H), 4.18 (1H, d, J=8.2Hz), 4.10 (quint? §iAl6 2004
J=5.8Hz), 3.88 (3H, s), .6 (211, q, J=7.4Hz), 1.4-1.6 (m 4H), 1.37 (t,
3H, J=7.4Hz), QuSnssbsbe 6H J=7.4Hz). M5: 20 384.3 (Mrl, pRAsbidsie node) and
382.2 (M1, negative node). D.

[ 3- Et hyl - S- (2- met hoxy-4-t nj | uor onmet hox) - phenyl ) - 4- oxy-pyrazin-2 yl]-

(I-ethyl propyl) -iagEkdetick&rs, agdrplaedate aﬁi«m&t I'cﬁinﬁ&ﬁ( 700 xsib O 2 ridretifé shdfer 0. 97
mmol ) was 25 dissolyved in dlcg‘lolg & gl(ffre d‘h th solid

m chl or oper oxyber%of PRy A P ?45?5"9 i“c éﬁﬁ‘mﬁ’te tt‘b Fhf“é‘ﬁ‘b& gehpates wdi or 3 1
the reaction was sa@plkedte Warkhilapitdl iyt wiapping/pritts i foid il placighmnbe (o0 forlp and

hi th NaOH 2M (25 ni) and Op L) Th [ ut
vas dr ed (VpSOIRRHE ASPRIREE A RE SETEAE 26 B iR Sriduted

pressure. The 5 esiackasl WapCountr Midrepdatd \Sciptiiiar atd \[emidescansk af@nter or Tecan

chr omat ogr aphy, 30 ti nlgswlth 30% et hyl acetate in hexanes), furnishing

t he desired produgf&?@ , 14% . 92 WD 01/60806 PCT/ USOL/ 05264 NWR ( CDCl, ,
400 MHz) H 1: 7.86 (|Hminscency v@@s @tigach eppcedte@ion] e porn@reg Go (he Maluey corgpued?  Hz) |
0,81 (& ALD): Al g 5 Gz b om0kl et sl ol o] gH
(t, 6H J=7. 6Hz) Jugingsgence yaigs §¢ % q.raaormsfﬂlqseld% orrzpﬁcr@!y%fézrslemmz 47,
131. 32, 119. 15 Ideddsd® whiDfh SBrombRfeciBintriioR 6t eltest Sinpband i8 Ssc@SWhTa 8.

10.04, 8.86. F-19 NWVR -58.04 (5s) (lIVB 400. 3 (M1, = positive npde) and
398.3 (M1, neg atlplgl@mﬁlﬁbcé))men@on of the test compound is used preferred test compounds exhibit

[ 6- Chl or 0- 3- et hyl lndinésdend® VAR JO %-dr RiofeltF iHe ¥Rhdafs) Yhiephitfedablp WO 8Zdrlinode ofl J- (J-
ethyl pnpy9-a ni tgs TQ N-oxide fromstep 4 (40 ng, 0.1 muol) was

di ssol ved in ORPCL ‘t"l 5 nL) and heated at 80C for 16 h. After cooling
down to roomtenperature, the reaction mxture was diluted wth ethyl
ether (100 nL) and washed with NaCH (2M 50 ni) and brine (3 x 50 ni),
dried (MgS™), filtered, and the solvent evaporated under reduced pressure
to afford the desired chloropyrazine (40 ng, 96% . NVR (CDCI" 400 MHz)
H1. 732 (111, d, J=8.4Hz), 6.89 (1H, d, J=7.2 Hz), 6.80 (s, 1H), 4.26
(114, d, 15 J=8.4Hz), 4.07 (quint, 1H, J=5.6Hz), 3.82 (3H, s), 2.64 (214,
g, J=7.6Hz), 1.5-1.75 (m 411), 1.29 (t, 3H, J=7.6Hz), 0.96 (t, 6H,
J=7.2Hz). C-13:158.20, 150.91, 150. 14, 143.80, 140:95, 134.30, 131.94,

126. 07, 112.44, 104.58, 55.78, 53.01, 26.81, 25.75, 10.80, 10.02. F-19
NVR -58.03 (s). (Ms: 418.2 (M1, positive node) and 416.2 (M1, negative
node). 20 F. [ 3-Ethyl-6-nethoxy-5-(2-nmethoxy-4-tnfl uoronethoxy phenyl)
pyrazin-2- ylf-(1-ethyl propyl)-amne. In apressure tube, the \
chl oropyrazine fromstep 5 (30 ng) was dissolved in DM (2 nL) and treated '
wi t h sodi um et hoxi de (100 ng) at 80C for 120 h. The reaction m xture was
diluted with ethyl ether (50 nL) and washed with brine. 25 The resi due was
purified by preparative thin |ayer chromatography (15% ethyl acetate in
hexanes to produce

[ 3- et hyl - 6- net boxy- 5- (2- net hoxy-4-trifl uoromet hoxy-phenyl) -
‘pyrazin-2-yl]-(1-ethyl-propyl)-amne (10 mg, 33%, identical by tic and NWR
with an authentic specinen. 30 16 AUG 2004 i 93 1 6 AUG 7004 WO 01/ 60806
PCT/ US01/ 05264 Exanpl e 87 6-chloro-[N-(I-ethyl)propyl]-3-nmethoxy-5.

2, 4-di chl oropbenyl ) pyrazine-2-amn e [Fornula |: Ar-2,4-dichlorophenyl;

R =0OCH, ; R2= - NHCH(CH2CH3) 2; R3=Cl] A. A solution in DV (2 nlL) of

3- brono- 6-chl oro-[ N-(1-ethyl)propyl ] pyrazine- 5 2-amne (0.50 g; 1.8 mmol)
obtained as a m nor product in Exanple 75B is added into a
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sol ution of sodi um netboxide (freshly prepared from90 ng of sodi um netal
in nmethanol; 3.9 mol) in DMF (3 nL). The mxture is stirred at room
tenperature overnight, then poured into agqueous anmmoni um chl ori de sdl @#18U® 004
and extracted t'Wpessoey t h hexane-et hyl ether. Conbi ned exdmaehoSsar € dried
(sodiumsulfate), filtered, 10 concentrated in vacuo, and chromatographed
on silica gel to give 6-chloro-3-nethoxy-[ N

(I-ethyl)propyl]pyrazi ne-2-amne (410 ng). . B. The above nmaterial is

brom nat ed accor dExaghples 10da®ssane procedure used in Exanple 79 and further
converted to the t|t| ound accordln to the same Suzuki 15 coupling
procedure used in Exaﬁ‘B?‘E‘gp P@%Pﬂ'mmdwémeht@m&dbeqfoﬁll), 1.5 -
1.7 (m 4H), 2. 1&0@99m8d-£}ww13m&x(nﬁﬂes3:93)msl§n§§1'ﬁ@3LE%)’ 3.95 (s, 311), 4.0
(m 113), 4.8 (br d, 1H), 6.55 (a, 111), 6.55 (d, 111), 7.3 (d, 111).
Exanpl e 88 20

5-(2, 4-di chl or opbenyl } [ N- (1- et hyl ) propyl ) - 3- net hoxy- 6- net hyl pyrazi ne-2-am n
e [Formula I: Ar-2,4-dichlorophenyl; R -0OCH,; R2= - NHCH( CH2CH3) 2; R3 CH3]
A. 6-chl oro-3-nmet hoxy-[ N-(1-et hyl) propyl ] pyrazi ne-2-am ne obtained in
Exanple 87A is converted to 6-nethyl derivative according to the sane
procedure used in Exanple 85 and further brom nated according to the sane
procedure used in Exanple 79. 25 B. The 5-bronopyrazi ne obtained as above
is converted to the title conpound according to the same procedure used in
Exanple 1C. "H NWR (CDCI " 400 MHz) S 0.95 (t, 611),1.5 - 1.7 (m 4H), 2.15
(s, 3H, 3.9 (a, 311), 4.05 (m 111), 4.8 (br d, 1H, 7.3 (a, 2H), 7.45
(a, 1H; M5 (d) 356. 94 1 6 Al16 2004 WD 01/60806 PCT/USO /05264 Exanpl es
89-90 may be prepared according to the general procedure described in
Exanpl e 88. 5 Exanple 89

[ N-(1-ethyl)propyl }-3-nmetboxy-5-(2, 4-di net hoxypheny6- net hyl pyrazin
e-2-amne [Formula I: Ar=2,4-di net hoxyphenyl; R =0CH3; R2= - NHCH( CH2CH3) 2;
R3 CH3] "H NWR (CDC]" 400 MHz): 8 0.95 (t, 6H), 1.5 - 1.7 (m 4H), 2.15 (s,
3H), 3.8 (s, 3H, 3.85 (s, 3H, 3.95 (s, 3H), 4.0 (m 1H), 4.7 (br d, 1H)
6.5 (s, 1H), 6.55 (d, 1H), 7.2 (d, 10 1H; M5 (C) 346. 15 Exanple 90

[ N[ 1- et hyl ) propyl } - 3- met hoxy- 5- (4- et boxy- 2- net hyl phenyl ) - 6- net hyl pyr azi ne-
2- amine [Formula I: Ax=2-nethyl -4-met hoxyphenyl; R 0CH3; Rz

- NHCH( CH2CH3) 2; R3=CH3} 'H NMR (CDCI 3, 400 MHz): S 0.95 (t, 6H), 1.5 - 1.7
(m 4H), 2.15 (s, 3H), 2.2 (s 3H), 3.8 (s, 3H, 3.9 (s, 3H, 4.0 (m 1H),

4.7 (br d, 1H), 6.75 (d, 1H), 6.8 (s, 1H), 7.15 (d, 1H; M5 (C) 330. 20

Exanple 91 {4-[6-Ethyl-5-(ethyl propoxy) - 3- net hoxypyr azi n- 2-yl } - 3-

neyhoxyphenoxy}trltluoronethane 95 1 6 AUG 2004 WD 01/60806 PCT/ USQ /05264
PVMBNH C PMBNH , N Ove PMBNH Ove PMBNH2 NaOve "NJ NBS ' N Br

PI\/BNHVf 1VOve PMBNH, , N Ove Pd




HBr
01 O

0.167 nol) and et hanol

NaNG2 CubBr

MeCO'

-OCF3 Pd/ C, H2 NBS

(120 nL) in a sea

The m xture 5 is

H2 OCF3 MeO

ed tube is added

"OCF3 OCF3 NaO-C Y
"OCF3 OCF3 A To a stirred solution of 2,6-dichloropyrazine (25g,

16 AUG 2004
115 C for

4- nethoxybenzyhag% ok 68.69, 0.5 nol). gﬂ%
12 h and cool e he white solid is renmoved by f||trat|on an
evaporated. The residue is dissolved in ethyl acetate and mashed
successively with 2M sodi um hydroxide, water and aqueous sodi um chl oride.
The organics are dried (magnesiumsulfate), filtered, and evaporated to

filtrate

gi ve (6-chlor _aZLﬂ;2_¥H¥&&4- netboxvohenvl)netthLanlne (35.5 09), a
white solid. pEEB—Toa—stH EBREol ution (4-

met hoxypheny! ) meq H§* ] &ki ne (5.0 & 20.0 mof 1 D— %g ?Nﬂk added sodi um
net hoxi de (7.550 ¢, .0 rawpl ). The nixturlé m“%ed? Srrl% far 12 h,
cool ed and partifti @pech belt Wee{) et hyl acetfate (100 nlL) and water (100 nL).
The | ayers arfe s¢para 15%and the organijc | ayer washed with watér (3 X
100 nmL). The |co )in @ are dried 96 1 6 AUG 7004 WO 01/ 60806

PCT/ US01/ 05260 ( fatg), filterled, and evaporated to give
[(4-nethoxypheny|)nethyl](6— et hoxypyraijn-2-yl)am ne (4.65 g), & yellow
solid. C. A doloufi 6-cthyl-N-(1-ethylpropyl)-3-methoxy-5-[2-

[ (4- met hoxypHenyl) hyIL£6 nethoxypyraln-ﬁayk#gmmmﬁmﬁﬂﬁﬁﬁgﬂbm5m¢@ 0 mmol)
in chloroform (50 IS lcogled to O C andsmbpebr omosuccini mide (1.8g, 10.0
mmol) is addgqd in po Ti fter the addiftion, the mxture is fufther
stirred for If h alhmedtO\mrmtoroomtemmrMUre The

m xture i s wdshed mﬁth S ed aqueous {sodi um bi car bonat e, aqug¢ous

sodi um chl orijde, jdried (magngsfum sulfate), filtered and evaporafed. The
residue i s pyr=fHe b‘ flash chr-eratography ﬂ'“f-nﬂ wi-th10_20% et her in
hexanes to glvfé)2 : - neth xypyra2|n-2g¥ﬁpg emmmmmfnmu-
nethoxyphenyl)ne1 n .1 g). D. To dr Gtron o

(5- br ono- 6- ngt hoxypw n ymg (4- met ho phenyl)nethyl]anlne (0180 g,
2.50 mol ) and 2 neth x |f|uonnetroxybenzeneboronlc acid [1.75 g,
7.5 mmol) inftolu |s added

tetralds(trlrhen/lphosphl |p@g|nn(0) 100 ng) and potassi um chrbonat e
(2.0 M 2.0 |nl)| The mixture s heated td 85 C for 8 h, cooled tp room
tenperature, [dP ucad e th 2.0 M sodi um hytetokdi-dethyiprehyR xtoetaas-2H-t M ce with
1: 1 hexane- etihyl r. Thg combined ext nefry-24itoymitony)boylibwmrsul f at e) ,
filtered andfcongenjraged. eresi due is|PUFFfied by 20 flash

chr omat ogr aplly, el ut g 0% hexanes ifn ether to give {6-nethny-5-[2-
met hoxy-4-(tdqifl por henyl | pyrazi n- 2-yl)

[ (4- met hoxypheny]) hyl ] e 967 ny). |E. A solution of

{ 6- met hoxy- 54[ 2- pret hoxy- 4- Ut 1"¢T uor onet ho y)phenyl]pyra2|n- 25

2-yl }[ (4- met hamyphenylahmet Nyl Jam ne (370 4¢ﬁh¢hﬂgmﬂmbdhﬁﬂmﬁhm gfiorm (10
m.) is cooledq to[Q C N—bronnsuccininlh&mﬁsﬁﬁﬂggmmgwgugmqhm, added in
portions. Affer




the addition, the mxture is further stirred for 1 h while being allowed to
warmto room tenperature. The m xture i s washed with saturated agueous
sodi um bi carbonate, aqueous sodiumchloride, dried (magnesi um sul f afié)AUs 2004
filtered, and Wpapemssted to give {3 i 97 1 6 AUG 2004 WOR1kAREO
PCT/ USO / 05264
bronn-6-nethoxy-5-[2-nethox -4- (trifluoromethoxy)phenyl]pyrazin-2- yI} [ (4-
met hoxyphenyl | a#t|h ] 920 ng), a yelTlawy )3
sol ution of {B-brlo nethoxy 5-[ 2- met hox eém544ummnmmanmmqu yrazin
(trifluoronet1oxy)p enyl]p azin-2-yl} [(42ﬁmhhoxyphenyl)nethy ] ani ne (514
ng, 1.0 nmol) and % acid (219 hg, 3.0 nml) in toluend (8 nL)
is added tetyakijs(tri y hosphlne)palladiun(O) (50 nmg) and potfassi um
carbonate (2.p M /*leture i$ heated to 85 C for 8 N, cooled
to roon1tenperatL . 2.0 M spdi um hydr oxi de and extrfact ed
twice with 1: (g&r'xanc ethy! nfhnr_ The_co Inpd 10 extracts are dried

[ e

(sodi um sul f a i 'tered and concentrateg S(ledylangeony) §-[pmetiobiled by
flash chromatjgr4phy, .elfthting.with 20% et hErm o RESCRARYEYS Brepe o

{3-et hyl - 6- meg hoxy- - met hoxy-4- (trifl upromet hoxy) phenyl ] pyrazijn-2-yl}
[(4-nethoxyphEnyI) ine (430 ng). 45 G To

{3-et hyl «6- mef hoxy-5+ [ ey - 4- (trifluoronet hoxy)phenyl ] pyrazin-2- yl)
[ (4- met hoxyphienyl|) net fam ne (115 ng, 0.25 nnnol) in nmethanol (3 nl)
under a nitrlogen atnosSphere is added | M hydrochloric acid in ethgr (2 niL)

and 10% pal | adi‘esmm on egakon (40 ng). The Fﬁﬁmﬁﬁﬁﬁgﬁggﬂggagmgﬁqgeﬂated at 1
ATM for 18 h,| filitere Cel i t e andeWapAraieSipirandlihSe

3- et hyl - 6- nethoxy- 5- Y- 20
(trifluoronetjhoxy) In-2-ylamng (80 ng). H To a stirred
sol ution of 3 ethyl- [ 2- met hox - 4-
(trlfluoronethoxy)phen 2-ylamng (86 ng, 0.25 mml) in #8%

hydrogen bragm d¢ (0.3 nL) at 0 &,is added a solution of sodiumnf{trite (21

mg, 0.3 mmol )i ] g, 0.3
nmmol ) is adddd am m xture heated to g%ggﬂi%g%ﬂ:ﬂﬂ*&gmgmﬁéﬁ%u'e i's
cooled to rodmt ¢ aturqmand extracted \ et er.mTH?y SV PEEES ar e
dried (sodium sulfat ﬁm@d and concentrated to give

[4-(5-bronD-6-ethyI
3- nmet hoxypyr gzi n{2 henoxy] tni fl uoronmethane (76 ng).! 98 1 6
AUG 2004 WO C1/6)80 PCT/ 0 4 1. To|a stirred solution of 3fpentano
(88 ng, 1 mmgl)_in THE (1 nl) ’s 5dded 60% sodi um hydride (12 ngj 0.3
nn?I) and af t|ef® .5 [ 4- (5- br on- 6- et hy|[5-Ba-dimethonyphenyl)-N-(1-cthylpropyl)
met hoxypyr azi|n- 21 yiy- 3- hoxyphenoxy] t ri f3&fmtorpriraineatidal ny, 0./L nmmol) is
added. The rixtJrettg hegted to 50 C for%lZ h, cooled and partitj oned
I [

bet ween et hyl| acet at d 15 mater. The organic layer is washed wifth water,
brine, dried](sodi e), filtered apd concentrated. The regsidue is
purified by preparat ﬁgutlng with $50% ether in hexanes tq give
{4-[6-Ethyl-53-(e hylpropoxy) met hoxypyr fizi h-2-yl ] - 3- :

net hoxyphenoXyiid T'igh T GQr OfeT hane, —a COrOT T S5 aifida et
MHz) 0.98 (t, 61) t, 311), 1.78 ( Fonydidh-emy A te
311), 3.88 (4, 3[L1) .09%* 10 (quintet, 1kkine6.8 (s, 1H), d,

7.37 (d, 111)|; Ms 34% . 99 WD 01/ 608p6 PCT/USOL/ 05264 16 AUG 2004

ri(vlirli1DN N gﬁ [‘D _
O/ml

3, 400
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W o o 5-(5-chloro-4-meilWy-2-methylpheny))-3,6-
kH o, diethyl-N-(1-ethylpropyDpyrezin-2-amine
N
o
E C|
~CH,

112

2

¥

* %

3-(4-chloro-2-methylphenyl)-6-ethyl-N-(1-
emylpmpr-S-mcthoxypm-Z-unine

13

J¢

4

N
|
N
HC .0

5-[2-chloro-4-(triflucromethyl)phenyl]-3,6-
diethyl-N-(1 -ethylpropyl)pyrazin-2-amine

114

Cor

o

5-(5-bromo-2,4-dimethoxyphenyl}-3-ethyl-IN-
{1-cthylpropyl)-6-methoxypyrazin-2-amine

115

L

¥

5-(2,4-dichloro-6-methylphenyl)-3,6-diethyl-
N-(1-ethylpropyl)pyrazin-2-amine

116

3,6-dicthyl-N-(1-cthyIpropyl} 5-(2,3,4-
trimethoxyphenyl}pyrazin-2-amine
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AUG 7004 WD 01/60806 PCT/USQ /05264 Exanple 92 Synthesis of

[ 3- et hyl

-5-(2-nmet hoxy-4-trifluoronet hoxy-phenyl)-6-net hyl snl fanyl -
pyrazi n- 2-yl ] - (Wootips06 pr opyl ) - am ne.

equi pped with Teflon O ring were conbi ned [ 6-chl oro-3-et hyl -

5- (2- net boxy-{ 4t
e (100 nmp)

step E of Exanple
e m xture was heat ed

OnMet RoXy- phenyT ) - Py ﬁzchl&aztmoh

HN NL 16MT7 u zrn -100 16
16 AUG 2004
5 MeSNa, DVF OCF, | rcausmies&ur e tube
ﬁﬂh pyl)-am n
e L B S )
aiine80 C (ol | bath t enpefat ure)

for 72 h. The crd jxture was diluted With ethyl acetate (40 m|) and
wat er (40 nmL), apd organi ¢ phase washed with brine (3 x 100 gi). After
drying (MgSO4), filigdation and elimnation of solvents at reduced
pressure, the tiflelconpound was isolated|as a clear oil by prepatative
thin layer clronhtography (10%FtQAc in_bexanes). Yield was 50 ng{(49% .
NVR 15 (cDc] | Hop H1: 7.32 (1H d, JE8{(dfuprymet@xybBmetibiphagll36h. 78 (s,
1H), 4.18 (1H -d), m 1H), 3.78 (3+¥*=ﬂa&mz¢ﬁz°1{vmmq§mze 28 (s, 3H),
1.5-1.75 (m |4H)| g 3H), 0.96 (t, |6H). Ms: 430.2 (M+l, pokitive
mode) “and 4234 (M 1 degative mde) Exanfpl e 93 20

2-sec-butyl sal f anyl i et hoxy- phenyl) -3, 6-di et hyl - pyrazi nef S H NaH,
DME NaB (60 , 1. : .u gtn mneral ¢il) was added to a solution of
but ane-2- 25}t hi pl (1705*.pL 1.5 mml) in THE (5 nL). After 10 rri nutes,
2-chl oro-5-( ,115- I MOXy 10T 1 6~ AUG 100, WO hGH88E ?’lﬁﬂ 5264
phenyl) - 3, 6- le eth yrazi ne (100 ng, O. &ﬁazm;i%ﬁé{f& ammﬂmé Farrpl e 45,
steps A-C, 1in TIHEo(l m_ was added dropwise, and the mxture hea ed at 80
C (oil bath

2-[2,4-bis(trifluoromethyl)phenyl]-3,6-diethyl
5-(1-ethylpropoxy)pyrazine

5-(2,4-difluorophenyl)-3,6-diethyl-N-(1-
ethylpropyl)pyrazin-2-amine

naphthyl)pyrazin-2-amine

3,6-diethyl-N-(1 cthytpropyl}-5-(1-

-118~



tenperature) for 16 h. After extractive work-up, preparative thin Iayer
chromat ography (hexanes) furnished the title conpound as a cl ear oi

ng, 51 %. NWVR (CDCI" 400 5 MHz) H1: 7.19 (1H d, J=8.4Hz), 6.58 (1ﬂ-|5&ﬂ£2[lﬂ4
J=2.4, 8.4Hz), Qobfsbes. 1H J=2.4Hz), 3.99 (sext, 1H, J Héﬁm%1t3 85 (311
s), 3.75 (3H s) 2.81 (2H, g, J=7.4Hz), 2.58 (2H, br

(in, 4H), 1.44 (313, d, J=6.4Hz), 1. 28 (t, 311 J=7. GFE) 1.19 (3H t,
J=7.6Hz), 1.0fsEt—3H 3= -~ . 1.79,

151. 67, 144.4f, |131. 8m5121 18 104. 78 9g; . B7, 29.65,
27.54, 27.08,]|20.|598,} 12. 43, 10 12.09, 11.51 ve node)
and 412.2 (M|, negat vgknnde) Exanpl e 93

2- Sec- butyl su| fanyl -p-12, 4-di chl or o- pbenyl |} 3, 6-di et hyl - pyrazine. By a
simlar procefure, starting from 2-chljoro-5-(2, 4-di chl or o- phepyl) -3, 6-
15 di et hyl - pyr azilne ained as in Exanpl el 49 steps A-C, was obtaj ned
2-sec-butyl sul fanyl - 5- (2, 4-di chl oro-phenyll ) - 3, 6-di et hyl - pyraznme. | NVR
(CDC13, 400 MH2p o7, 19 (1H, d,  J- 2. OHEpthyl-B-(Lefhylprbidl)-3 @ethoxyds-4Z. 0, 8. OHz) ,
7.18 (1H, d,'J:B,QE%gi 3.92 (111, seat, J=6¢Bhiz)(rifomedyfied/Ipyraefp-2=7. 6Hz) ,
2.58 (2H, br)} 1.i6-%. 8x( 4H), 1.36 (3H gnme)=6. 8Hz), 1.20 (t, 3H
J=7.6Hz), 1.1R (3H, t} §=7.6Hz), 0.98 (t, [311, J=7.6Hz).

C- 13: 153. 93, 1p2. 40, . 0 143.69, 136./46, 134.73, 134.40, 131 94,
129.48, 127.24, 41. 064, .40, 27.1Q, 20.45, 12.48, 11.86,} 11.51.

M5: 369.2 (M, positi e nnde? Exanple 93b

2- Sec-batyl su myhd—ethyt=6-rethoxy—5—(2-et fooremptbioxy- pbeny
25 pyrazine. Eyaa si_mJl'ar _procedure, but sﬁgﬁﬁﬁmﬁmr’ iﬁiﬁfﬁ?}n

2- br onmo- 3- et hyl - 6 (2- methoxy-4-itrif uorone hoxy- phenylj - pyr azi ne
obtained as in Ex steps A-C, was |obtai ned

2-sec-butyl su] fan - met hoxy- 5- ( 4- net hoxy-4-trifl uoronethoxy-
phenyl ) - pyrazf ne.{ NMR 00 MHz) H1:| 7.37 (1H, d, J=8.4Hz),} 6.91 (IH,
m, 30 6.80 (ILH, |s), 3.94 (3HL,5s), 3.89 (311, nm), 3.79 (311, s), [2.78 (2H,
g, J=7.6Hz), L Zd1.9 (m 102 1°'6 AUG 2004 WD 01/ 60806 PCT/ USQ / 05264 4H),
1.46 (3H, d, P8, .27 (t, 3H, J=7. 2Hizlchloqo-pipiflponmpethyllpheydi 2,60 H7) . C- 13:
158. 43, 155. 85, 149. 90, 146.33, 148V -ctvimoryiipyeangpmgs [124. 81,
112. 66, 104.8b, - 53.57,41.47, 29.61, 26.83, 20.61,12.30, 11.54. F-19
NVR: -58.04 (B). 2 (Mrl, positive node). 5 Exanple 94

1-[ 3, 6-di et hy| - 5- yl bntyl) pyrazi n-2-y11l-2, 4-di metb oxybenzgne To a
sol ution of 2 nethy -butene (210 ng, 3.0 nmmol) in THE is added [a 10
solution of 9t BBN (92 borabicyclo[3.3.1 Jngnane) in THE (0.5 M 6.0 nL, 3.0
mrol ). The nfxdre, ig,heated at reflux, Unfdenoss-fifidegtiymeanspijere for 12
h and cool ed.| To tEe,jsqution is added |diethyl-N-(1-ethylpropyDpyrazin-2-amine

1- (5- br ono- 3, p- dijet Ryl pyr &Zi n- 2-yl ) - 2, 4- ditnet hoxybenzene (664 ny,| 2.0
rmol ), obtained as "MhBxprpl e 49 steps A-C, tetral ds(triphenyl phdsphine)

pal | adi um{ O) (50 |nD), 0d un1hydrOX|de (3.0 M 3.0mM, 3.0 nunjol). The
m xture is 15 heat eq 2 h and|cool ed. 30% Hydrogen pgroxide (1
m.) is added,| the } red for 1]h and the reactlon m xtjur e
extracted w tEther cmconbrnmed—extrat f Csodiwmstl fat e)
filtered and concentr%teqa The residue is Eﬁﬁﬁﬁfﬁ yift osﬁﬁggﬁ“

chromat ography, elutirg W.th 40% et her i njhexanes to gi've

1-[ 3, 6-diethy -S-Qs h$#l but yl ) pyrazi n-2-yl ] -2, 4di met hoxybenzee (393
ng). 20 Exanp]e 95 ,

2- (2-met boxy-p-tnl fl met boxypheny3- et hyl - 6- met hyl am no- 5- ( 1- etlhyl pr opoxy
)- pyrazine }{ 103 I
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McNH2 / NO (6- Chl or opyr azi n- 2-yl ) [ (4- met hoxyphenyl ) met hyl Janine i d %A@bam%d

by Step A of

NBS)

while stirring the reaction m xture.

is further sti
tenperature. 1
W th saturated
filtrate is co
gi ve (5-brono-
In a pressure
met hoxy-5-trif
Pd(PPh,)4 (0.0

is cooled to OC and N bronosuccinimde (1.05 eq)

After

NaNO2 CuEr NBS B OCF3

Exanple 91. 5 A A solution of 6-(CM
| or opyr azi n- 2- ywdogossget hoxyphenyl ) net hyl Jam ne in

NaQ

chl org mLmol
IS ég& I'n portions
conplete addition, the mxture

equi val ents) i
mol of produ
fromstep A) |
acetate, and t
product froms
then dried (M
pressure. Chro
trifluoronetho
C. (5-(2-nmetho
met hoxyphenyl )
A by substitu
(5-(2-met hoxy-
met hoxyphenyl)
(5-(2-met hoxy-

15 prepared byl

substituting (
met hoxy-5-trif
met hoxyphenyl )
(trifluoroneth
E. 2-Brono-5-(
prepared by th

(5-(2- nethoxy}

{SjethyI-G-net
amne. 25 F.

2- ( 3- Pent oxy) -
be prepared by
2- brono- (5-( 2-
5-trifluoronet
e for [4-

(5-brono- 6- et hy

105

—for—i—hour—whitebeing—at; 2h
Tde m xt is then dil uted| WinhdxshGil. shed
NaHCO' er, brine and thep dried and filtered. The
certr at afid purified by chromatography on silicalgel to
- chI'8ropgr azi n- 2- yl ) [ (4- methoxyphenyl)methyl] amnpe. 15 B.
ubg, a ure of the producg fromstep A (1 equivalent), 2-
uorjonet oxyphenyl boronic acid (1.6 equival ents) and
OCF3 1 1 6 AUG 1004 WD 01y 60806 PCT/ USOI / 05264
13pgl uent m | mrol of pr odu@{24kichinmrbinglp3, Piscthyet-hampl (.2 n/
t flrom ) and aqueous K2@ehyir@typ@adnt /| nmol of |product
- heat gd\}e,80C for 16 h. The mi xture was diluted wjth ethyl
e ar fractlon washed mkth NaCH (2M 20 m J nn?l of
ep|A) apd b&rine (3 x 20 5 m{ mml of product fromgtep A,
A)|, fi red and the sol vent renoved under reduced
tagrap of the residue proVided (3- (2 nethoxy 5-
henyl)y=t6=chtoropyrazi-n=—2=yh LA TRthoxyphem T .c*_1yl]am' n.
K%yE-t%£§$uoronethoxyphenyl) %fhkﬁyﬁﬁgﬁgg ﬁlaﬁ i 10
netryPT e can be prepared jpy the netho of Exanpla 1, step
[ 1 Ng ue™NF
b-trfi fluo dhoxyphenyl ) - 6- clhl or opyr azi n-2-yl ) [ (4-
et hydy a ugﬁr 2-chl or o- 3, 6-di net hyl pyrazi ne. D
b-tr @ et hoxyphenyl ) - 6- gt hyl pyrazi n-2-yl )am ne ¢an be
t he hydrogentation nethod of| Exanple 91, step G by
E _136 2-(2 4-dichlorophenyl)-3,6-diethyl-5-(1-
uoronetggiprenyl) 6- et hyl py[PSPRESVBTRLS 4-
et hyl ] afn he for {3-ethyl -6-net hoxy-5-[ 2- met hoxy- 4-
DXY) razi n-2-yl) [ (4-lmet hoxyphenyl ) nethyl]anf ne. 20
P - I8 -trifluoronet hoxyphenyl)-6-ethyl pyrazi ne gan be
e hal og tion method of Exanple 91, step H by subst|tuting
5-t|ri f| wor omet hoxyphenyl ) - 6-jet hyl pyrazi n-2-yl )am nej f or
oRy- 5-[ 2-eet hoxy- 4- (tri Tl ude-gpreihawynpiesydipynaz n- 2- yl }
Jj?i/a ethylpentyloxy]pyrazine
i xyphenyl ) - 6- et hyl pyrazi he can
ep | by substituting
yl)[ (4- met hoxyphenyl ) nmef byl ] am n
R R TR oret hane.
" 3,6-diethyl-N-(1-ethylpropyl)pyrazin-2-smine
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2- (3- Pent oxy) - 3- brono- ( 5- ( 2- net hoxy-5-tri fl uor onet hoxyphenyl) - 6-
et hyl pyrazi ne can be prepared by the nethod of step A of the presehtf AUG 2004
Exanpl e by substituting

2- ( 3- Pent oxy) - 3MKWABY( 5- (2- met hoxy- 5-tri f | uor omet hoxyphdifyfeiges

et hyl pyrazi ne for (6 chloropyra2|n 2 I)[(4 nethoxyphenyl)nethyl]anlne 5
H To a mixturges ' S S A phiemayl) 6oty LN-(1
trifluoromethoxyph umyﬁ&@miﬁmmnnwﬁmnzmmm
tris(di benzylijdend nol 99 ,

1, 1' - bi napht hy|l - 2, ( BI NAP) (6 nol % in
et hyl enegl ycol] di 1 (2.4 10 M Jmpl substrate) under nitfogen is
added net hyl anj ne |(19Z @ ents) followed by sodiumtent-butoxijde (1.5
equi val ents). [The |m x&ur gt ceied at 70-BOC for about 2.5 hours,
diluted with uequs annnnlun1chlor|de a extracted with 1:1

hexane- di et hyl | 3t }f(jfj*ﬂ'he conbi ned ext r act §-Cegblerodmicbemhedit} tidiviylift at e) |

y
0

filtered, concentra hen purified b *@WFHW@WB@? B on silica gel
to afford 2-(3FPentoxy) - \E et hyl ani no) - (B- 15

(2- met hoxy-5-tri f fuor offetyyroxyphenyl ) - 6- et hy] pyrazi n Exanpl e 96 Assay for
CRP Receptor Hi ndilng W EAS dlscussed bove, the followi ng asgay is
defined herein as|a g andarﬂij F receptor binding assay. The
phar maceuti cal| utiflit i vﬁ of thls invention is indicated|by the

fol |l owi ng assayysf CREd, TECEpTOr activity. 3¢&awpmm*m§5§ﬂggq¢ﬂbﬁgllg i's

performed usin a ”QQ(LH?d versi on of the &ﬂ&&%mﬂ@ﬁﬁﬁﬂ Byarméae | gPri adi s
|d§§k|n Neur osci ences, Vol. 5, 1991). 1MR-32 hunin
S

ajcgll-line that 25 nat urally expresses the CRF1

neur obl ast ona

T N,

receptor, are grown tp c¢enfluency in DVEM containing FBS. To prepare
receptor contaj nir i i (50 MV
Tris HC, 10 M D X g
for 10 mnutesjat4C - The pellet IS re-suspe nfl t he
honogeni zat i on hﬁﬂa6ﬁﬂﬁﬂ i onal

V)

o
times. 106 1 6] AUG 01/ 60806 PCT/ USAI/ rane peIIet
cont ai ni ng CRH rede s are re-suspended ijn 50 MM Tris buffer pH 7.7

contai ning 10 N fd 2 nM EDTA and centrifuged for 10 minutep at

48000g. Menbr ar shed again and brought to a final concentrption of

1500 nmg/mM in ndi buffer (Tris buffer [above with 0.1 % BSA, 1p mV
bacitracin and| 0. Q1 /m aprotinin.). For the binding assay, 100 nml of

t he menbrane p éﬁﬁ i prs are added to 96 2l6-didilor-bhetiverpiphdBgdicdont ai ni ng |
100 M of'='1- (8A2280 Ci/nmmol, final [Féhtelmerirgn-eice100 pM and 50

m of test conpound*
hours. Plates are

i nding is carried out| at room tenperature fpr 2

#r vested on a Brandel 96 well cell harvestpr and
filters are count ed “gamma em ssions on [a Wl lac 1205 Betaplate|liquid
scintillation,} 10 er. Non specific binding is defined by 1 mV cold
CRF. I C, valuep arle calkculated wth the ngn-linear curve fitting program
RS/ 1 (BBN Soft g wohl il REmE et finity
for the conpoupds {of Fg a l expressed as 1-ehYigbiB-6-ndSRRLazl- Y| r anges
from about 0. 5| narjonol &r .t 0o about 10 m cronuakmr . Preferred conpouhds of

Formula | exhipit |l al'ues of |ess than jor equal to 1.5 mcronojar, nore
15 preferred conpcunds Formula | -exhibit| ICS, values of |ess thpn 500
nanonol ar, sti nmor referred conpounds [of Fornmula | exhibit IG5, val ues

of less than 130 nano ar, and nost preferred conpound of Formul p |
exhibit | CSO vhaluds of’ less than 10 nanaonliar




The conpounds shown in Exanples 1-95 and Exanpl es 100-396 have been tested

in this
1.5 mcronol ar.

assay and found to exhibit
20 Exanpl e 97 Preparation of

ICS, v

al ues of

| ess than or eq
radi ol abel ed probe co

of the inventiogglgssgompounds of the invention are prepared as

radi ol abel ed probes by carrying
| east one atomt hat

conprising at

is a radi

i oi sot ope

1ol

out their synthesis usiffgU#&Lr sors
25 The radrorsotope

is preferably

Skt €Cl ed

romor at [east on

g 1 H!!%ﬂ
chhh&ylgf 6-&1&@

hydrogen (Preflerably '&), sul fur (preferabl gﬁgﬁfpr rany
“1). Such radi ol abel robes are conveni éntly synthesized by a
radi oi sot ope gupplier ializing in cusgyomsynthesis of radiol abel ed
probe conpounds. B ppliers include Amersham Corporation, Arllington
Hei ghts, IL; (anbridg ot ope Laboratories, Inc. 30 Andover, MA; |SR

| nternational,|] Mehlo Bark, CA;, Wzard Laboratories, Wst 107 1 6 AUG 2004
WO 01/ 60806 P(“TI HINa /nv25/1 Sacrahent 0, (‘A (‘hpnﬂvn | aboratories L exena,
KS; Anerican Radt pl§tb d Chenicals, I|nc. >i&flocrdgfeomgompmibt avek

Bi ocheni cal s Ilinc. Trrtrunrlabelfﬁy"{bﬁQEQ@Wﬁﬁﬁ BRPYEFRZ Al so
conveniently Hrepare cata ytically via SBmFatrnunrcatalyzed exchange in
tritiated acetjic hcid aq d-catal yzed exchange in tritiated trifl poroacetic
aci d, or heterlogepeo ety edFexchange Wth tritiumgas. Such
preparations are pl sey conveni e pﬂg carried;out as a custom radiol pbeling by
any of the supplfers li§ied in°th& preced|ng paragraph using the|conpound
of the inventijos® ps s#bstrate. I n additi ofisdeeNaypbSrsESRnP- 1Ry be
subjected to tirit|emhatogen exchange 10 wpirkni-¢-ilipiruhizgams triti um gas
reducti on of ynsajuraged bonds, or reductipn using sodium borotr|tide, as
appropriate. HExanpl e[98 Recept or aut or adi ography 15 Receptor

aut or adi ogr aphy (fe€eptor mapping) is carrjed out in vitro as deskribed by
Kuhar in sectijons|8 1.1 to 8.1.9 of Current Protocols in Pharmaco] ogy
(1998) John \Vley : 'ons New Yor k, using radrolabeled conpounds of the

i nvention pregase aescrl bed—Tmmthe pr le 99
Addi ti onal Aspectb lQ%J ref erred Conpounds Eﬁ hgféﬂﬁﬁgfﬁg ” ﬁﬂtﬁ; t
preferred congountls bf the&™ nvention are s |table for armaceutical use
in treating hyman W<S. Accordingly, sjuch preferred conpounds| are
non-toxi c. Thay do N |thrngIe or jmultiple dose acute or [long-term
toxicity, mnutdgen|ci 25 deternined in a bacterial reverse

mut ati on assayy sugh as s° t), tergtogenicity, tunorogenifcity, or
the |ike, and rgrety—trtgger—adverse n**“h+§ fclﬂﬁzg$iecLsﬁ_mhen_

adi ni st er ed gt theraeytical Iy effective ﬂ%ﬁ%ﬁ%ﬁo- h “z;f4
adnrnlstratloﬂ of preferred conpounds| of ?? 1on rtain
doses (e.g., dosep édi ng therapeuticallly effective |n Vi vo
concentrationg or{prejerably 30 doses of {10, 50, 100, 150, or 2d0 ngy/ kg -
preferably 15Q ng/koy* administered 108 1 6 AUG 2004 WO 01/60806

PCT/ USO / 05264 paren ally or prefrerably orally) does not resuljt in
prolongation ¢f _heart’ QT intervals (j.e., .| as determ ned by

el ect rocar di ogridbhy, ¢*g., in guinea pigs, @ﬁthP l}a@gh?r$wﬁen
admi ni stered dail 7% pr % or preferably teHmﬁ%?%“mgﬂﬁﬁhﬂﬁ@éﬁhEPﬂﬁich
preferred congoungs Iﬁo do not cause |liVer enlargenent resultirjg in an

i ncrease of lijver|to]lbqdy weight ratio 5 qf nore than 100% prefgrably not
nore than 75%]|and preferably not norq than




50% over matched controls in |aboratory rodents (e.g., mce or rats). In
anot her aspect such doses of such preferred conpounds al so prefera&é E?
not cause liver enlargenent resulting in an increase of liver to é“ 004
wei ght ratio of nore than 50% preferably preferably not nore than 25%
and nore prefer¥Moopsnast nore than 10% over matched 10 umrcrwstiestsacontrol s
in dogs or other non-rodent aninals. In yet another as pect such doses of
such preferred edipounds~al 30 preferably dos5- zudisinuaMEe)mhhg)-salyeRge of
liver enzynes [(e.g. o ol DH, or AST) fr onf(leépertryd-Jtmedoxypgrazind-angne

Preferably such dgs not el evate such enzynes by nore than 100%
preferably ngt by nor han 75% and nore preferably not by nore than 50%
over matched 15 unptt ed controls in |laboratory rodents. Simlarly,

concentrations (imp cu re media or other |such solutions that are
contacted and |i ncybatied with cells in vitro) equivalent to two, f¢ld,
pr ef er abl y fl \’né()l d’ ah ot nroforahl v tiln M- nLmim i | VO

D

\ 3 Mmoot pr A\ | CI AT _y C
t her apeuti c conhentﬁat n do-not cause . reIeamegfx*mm“%?ﬂg%%ﬁwVP§gl enzynes
from hepatocytes]i trocm20 Because si d¢ ?s are often-due {o

undesi rabl e rgcepforn vation or antagonism preferred conpound$ of the
i nvention exerjt their yedeptor-nodul atory e€ffects wth high seleclivity.
This means thgt they 6‘ fhnd to certain other receptors (i.e.,| other
than CRF recegdtors) wth i %Lk?%ty, butf rather only bind to, attivate,
or inhibit the ag¢tivity of suc recgptors with affinity congtants of

greater than 1089 na ar, 25 preferably dJr-@atdsehixpraylissdianbi0! af, nore
preferably grdaten* 10 micronol ar and |issey-preidproatdlyyrgineat er [t han 100
m cronol ar. Such rnec preferably are gelected fromthe group

i ncl udi ng ion [chan Aceptors, including|{sodiumion channel receptors,
neurotransmttjer rfece such as al pha- gnd beta-adrenergic receptors,

muscari ni c recepﬂors articularly m, n2,/ and nB receptors), dopam ne
receptors, and netabot fepic 30 glutamate rgceptors; and also i ncl ufle

hi stam ne recqpfspTs g@ld Cyt Ol UNe T eCEPTOT S 1 B Fhoxy 52 4-ditHotoph? AIG26D4 WO

01/ 60806 PCT/ USO 405264 interl eukin receptQiigmyppakt 1 cularl'y 10L-8 receptors.
The group of qthej Fﬁc:otors to which preflerred conmpounds do not pind with
high affinity |al s, iﬂﬁdé§ GABAA receptorg, bioactive peptide regeptors
(i ncluding NPY and P receptors), neurokinin receptors, bradykin]n
receptors (e.d., BKl gﬁeptors and BK2 recgptors), and hornone recgptors 5
(i ncludi ng thyrotopin]rel easi ng hornone receptors and
mel anocyt e-co hgi—n rati Ag herpne—r nhn_nf or sence-pf Sodi um
| on Channel Adtiviit 10 Preferred corrpound~ ’f“f]ﬁ ?Wé‘ﬁﬁ‘% Sd5 not exhi bit
activity as Sqdiumi channel bl ockers. $0 un1 annel activity y be
nmeasured a st gnda i o sodi um’ channgl bindi ng assays such as the
assay given by Bro Q Neurosci. (1986) 265: 17995-18004)}|
Preferred congounds of i nvention exhibilt | ess than 15 percent
inhibition, and npre ferably |l ess than 10 percent inhibition, of sodium
channel 15 spqcific |idand bi nding when present at a concentrationf of 4 uM
The sodi um i orf ¥hanrmel-specific |igand usegtadivhdrehehyiisel,z2d
bat r achot oxi nifn, {etgodotoxin, or saxitoxi ndmedyerppoxyxdséighyloypane| udi ng t he
assay of Browij referr Q. above, are perfgorned as a commercial sgervice by
CEREP, | NC., Rednpnr Al ternatively, sodiumion channel activifty nay be
measured in vilvo |n anJassay of 20 anti-epileptic activity. Anti-fepileptic
activity of cgnpounds gy be neasured by the ability of the conpounds to
inhibit hind lli tbjextemssion in the supra ixi mal el ectro shock noldel. Male

Han W star rats (I50-200nmg) are dosed 1. p. wthasuspenstomof—tto 20 ny
of test conpound in 0.25% nethyl cellulose 2 hr. prior to test. A visual

~123-




observation is carried out just prior to testing for the presence of

at axi a. Using auricular
is applied and the presence or
not ed. Preferreqm%%ggounds of the invention do not

mllisec,

25 el ectrodes a current of 200 nmA, duratio

absence of hind linb ext
exhibit signif

ohE AR 2

i cant

anti-epileptic activity at the p< 0.1 level of significaREEU¥IRYr e

preferably at the p< 0.05 |evel

of

significance as neasured using a

standard para tEHe a5Say—ed=—st-athsti-cal—signi fi.can h,as.g.student's
T test. 30 110|178 2004 WD 01/ 60806 PCT%@%? E&arin-£(99b] Opt i nal
invitro half-|ifg und hal f-1ife val uef P™PFar48s) may be deterni ned
via the foll ow ng liver mcrosoma] half-life assay. Livef

m crosones obt ki ngqd npool ed liver 5 sanples and prepared so that the
P- 450 enzyne cpntgnt i proximately 0.5 nnol/ ng protein. React|ons are
preformed in al 5m| wel Ixdeep-well plate as follows: Phosphate buffer: 19 niL
0.1 M NaH2POX4,| 81 |nL 0. % Na2HPO' pH 7.4 with H3PO4. CoFactor M xture: 16.2
ng NADP, 45.4 nif4¢dH ucose~6- phosphate in 4 nh&&uﬂmﬂ“ﬁmﬁ@ﬂ@éwﬁmmmmq}

d ucose- 6- phosphatie delyydegenase: 214. 3 ul |s-glueedse- 6- phosphate 10

dehydr ogenase,| 1285. 7 ol ~di sti || ed wat er St|&mfupromgpthRenGhipmzibd xt Uref 3 ni
CoFactor M xtufre, | A ucose- 6- phosphate dehydrogenase 6 identica
sampl es wel | s leach conéaiegitng 25 ul nmicrosdmes, 5 ul of test conpound
(froma 100 uM st gck) ,.yand 399 ul 0.1 M phgsphate buffer, pH 7.4, Jare
prepared. A seventh Pl containing 25 ul nicrosonmes, 399 ul 0.1 M
phosphat e buf flers 154 —antd—5— (frc.}f.109 wM-stack) of a conpound,
e.g. D AZEPAM| CLQZEPI NE, w Wi th known met atg]f8VGE%rpéehdmpedd as a
positive control. |Reacli are preincubat@élwg&,le KRz Monutles. 71 u
Starting React|i on|MxJlufe® s added to 5 of |the 6 reaction wells gnd to the
positive contrfol el Wl 100 mM Mgd , ijs added to the sixth rleaction
well, which is] used a egative control. {At each tine point (O, {1, 3, 5,
and 20 10 minytes) 75 &l reaction is pipetted into a 96-well deep-well

pl ate reacti on-well H’mnfaining 75 ul ice-cgold acetonitrile. Sanplles are
vortexed and dehtrifud® 0 minutes at 60Q0*rmr{{SGronekthylpteQ38 rfot or) .
Supernatant, 715 ul fro h reaction wel | j[@-5-G-tamet2rred to a 96-wel |

pl at e cont ai nijng 150 ernal standard pREFYREICPP™HE remaining| test
conpound i s qyant i t* via LCM5 and Conpound concentration vs tine is
plotted 25 and coimrer avail abl e statijstical software is usedq to
extrapolate tq the t, val ue of the test|conpound. Preferred cofpounds of
the invention |exhtbit ©n vitro 1,, values o¢f greater than 10 m ngtes and

| ess than 4 hquss| M referred COﬁpOUnd&jﬁhﬁﬁﬁﬁﬁggﬁgﬁggﬁp?gagﬁ£it in
vitfro tut valljues|of en 30 m nutes ang-Embiwgde i n human [iver

m crosones. rN 30|11 UG 1004 WD 01/ 6(istroRdbhiibobrite64 Exafpl e 99c
MDCK Toxicity |Tox| & of a test conpound fay be assessed by neasiring the
effect of the} coppo On ATP production by MDCK cells. 5 MDCK céglls,
product no. CCL-3#, arfe purchased from ATCC, Manassas, VA and nalntained
in sterile condit}o by the nethods descr{bed in the supplier's production
i nformati on shggdT The PACKARDBHSSEHENEE 2g5§ﬂh§%eﬂ Tpﬁnhbtherlands) ATP-
hLIFEZLLunlnescent ATP Hegection kit, prodfgel gnﬂggiﬁgggﬁiﬁgzmﬁg used to




ATP production in MDCK cells. 10 Prior to assay 1 ul of test conpound or
control sanple is pipetted i nto PACKARD (Meriden, CT) clear bottoqnﬁ%vaﬁb4
pl ates. Test compounds and control sanples are diluted in DVSO to di ve6
final concentration in the assay of 10 m cronolar, 100 mcronolar, or 200
m cronol ar. ConMPA8M®8Mnpl es are drug conpounds havi ng knREAPSOHOEE ci ty
properties. i5 Confluent MDCK cells are trypsinized, harvested, and dil uted
to a concentr atia of 0.1 X 10' cells/ mmth,mﬁ%@gg%Mniwm
Essential Medi|df [ctafog # 30-2003). WarpriEsiyieerd- wist4rotonel | s
(100ul) is pipetted five gells a 96- vel ("pFET Y PdkmdfEPIengl ¢ used to
det erm ne t helstahdam < Cel | s in Eagfe™s MEM (100ul or 10, P00 cells)

are pipetted ilnto} the i i an wel l's of the 96-well plates. Al 20 sanples
are incubated{at B7 € u arbogen (95%0Z, 5% CO, ) for 2 hours|with
const ant shakiing. | After i gion 50 ul mral ian cell lysis solption is
added to well | off{the 96-well P ates, wellis are covered w th Packprd
topseal stick¢ns, | a ates are  SNhaken aN(BapLR 2ymy HoRTEL ON a

m croliter shaker fgng m nutes. During 't i b TP Lite-M
reagents are allomwedyt oyequf ki brate to 25amwom tenperature. Once

zefl'substrate soljution in reconstituted |n 5.5
ms of substrate p ion (fromkitf). Lyophilized ATP stanfdard
solution is feconstituted eionized water to give a 10 mM st ock. !
Standard (10 lul) diluted so that a 10 ul| ali quot y| eI ds a final
concentration 200-~M—106—nM—50-+rM—25_ 1A
of the five stglr?dar e vel|'s, which do:'%chimcf%%mﬁ E% '”%ﬁ]'.
solution (50 ¢l) |s 41 wells. VLGS are. co Wt kard 112
1 6 AUG 2004 WO O/ 608Q6nPCHH, UROL/ 05264 t gpseal stickers, and plates are
shaken at appioxi | 70 rpmfon a nmicrdtiter shaker for 2 mnutes. A

~ white Packard|stifgkeroi t ed to the Hottom of each plates an sanpl es
are dark adapted py w apping ates in foill and placing in the dark for 10
m nutes. Lum mescence is then quantitated{at 22 C using a |um nescence
counter, e.g. |5%Pac TopCount M cr opl at/B{sgprenDf-aethaytmtr-1-lni nescense
Counter or Tec¢an | Spgctrafluor plus. Lumi n?ﬁl@%‘é‘ﬂ%‘é‘g”)ﬂ’fﬂ@a’ﬁﬁ"
concentrationjarel co o the val ues corrput ed fromthe standard curve
for that concéntrptfem erred test cornpounds exhibit |um nesicence
val ues 80 % on nore of th andard, or prieferably 90 % or nore gf the 10
st andard, vvhe#n 10} m cr ool ar ncentration of the test conpound ifs used.
When a 100 mjcropol ar conceritraion of the test conpound is used,| preferred

equilibrated the éophgl
Yo

test conpounds &xhi P | um nescence val ueu-(léﬁnyl%mmmﬂﬁni%y-slt andar d, :
or nore preferablly % or nore of the st/éifdeemitioxpgienyl]-6ethbi@=26H4 WO )
01/ 60806 PCT/ @Ys01f 05 | es 100- 396 A¥¥cti onal conpounds of |t he

i nvention preparegdhudy t hods describgd for conpounds shown lin
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EX#STRUCTUREI lj1 $ C Narne 10QC(H a (7ta5-(2,[4-di met hoxypbenyl)-6etHyl-N-(1- [

et hyl propyl ) - 3- met hoxypyr azi m- 2- azni ne J _

164 3,6-diethyl-N-(1-ethylpropyl)-5-[4-methyl-2-
(triflooromethyliphenyllyyrazin-2-arnine

-125~




Y N1(]i, p\ 101p~ g~ 6ethyl-N (1-ethyl propyl)-3-ncthoxy-5-[2- | -

Ynet hoxy-4-(trifluoronethyl) pbenyl)pyrazin-2 amne 4 N G6F F F %0@%5 2004
p.i, 3-brono-5-(2, 4-di xaet hoxyphearyl } N-(1- ~

) et hyl propyl ) - 6-net hoxypyrazin-2-amne lda Njj | O? Q3 Br "NI \ [CH3
103c cs, 6-et hyPo¥ %%t hyl propyl ) - 3- net hoxy- 5-[4- ~~  PCT/US01/05264

met boxy-2-(trifl uoromnet boxy) pbenyl) pyrazin CF~ F 2-amne NFF O\ \ d%

104(OL' 5- [ 4- brimwwot 2{tTT @aronet DOXY) PDENYT Tty - ety MBIy 13- 3-nctbosy- 5 [
J~~adi et byl - N{ (I - et byl yl) pyrazi n- 2- am fgmhe-o pHenylphraain-3- [6 AUG
2004 WD 01/6¢806| PeTAUSO / 05264 105C~- 1, Gjeetabyl - - -wiry]
yl }3-met hoxy-3%-[2r ~ y-4-(trifluoronethoxy)Phenyi] pyrazin 'g2-am ne
N-NIa-1~ h /]\K
166 N i, _ 5-(4-tert-buty!-2,6-dimethylphenyl)-3,6-
q/rr\i‘ . e diethy]-N-(1-ethylpropyl)pyrezin-2-amine
oty | -
Hy o,
| .
weT o
167 o, 5-[4-chloro-2-(trifluoromethyDphenyl)-6-
o o, cﬂl?/l—N-(l-ethy]pmpy])-B-mcthoxy'pyraz:in-Z-
& \L}\N amime
X 3,
5 :g
]
168 H,C CH, 2,5-diethyl-3-(1-isopropyl-2-methylpropoxy)-
6-(2-methoxy-4,6-dimethylphenyl)pyrazine
169 CH, 2-[2,A-bis(triflucromethyl)phenyl]-3,6-diethy}
) " o, o 53-(1-isopropyl-2-methylpropoxy)pyrazine
170 M . 2,5-diethyl-3-(1-isopropyl-2-methylpropoxy)-
6-[4-methyl-2-
HC 1 EH; {trifluoromethyl)phenyl]pyrazine
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Ip/ CFlI O K 106l 2,5-diethyl-3-(1-ethyl propoxy)-6-[4-methxy J
b~-2-(trifluoi omet hoxy) pheny]) pyrayine | ~ F
107N, 5- (2, 4- di et hoxyphenyl )-3, 6-diethyl-N-(I- Y cN,
ei hyl propyl )-N-propYl py: azin-2-amine cN, Ha N n O

1083- et hyl -

/ F O'F 109~
3. G di net hoxypy
ethyl-N-(1-eth
01/ 60806 PCT/ U
ydi et hyl - N- ((1- ¢

pt

bOL1/

hy

N- (1-%2 Hp8pyl } 6- met hoxy- 5- [ 2-
nmet hoxy- 4- (trlfluom"rethmy)phenyl) Ffra2|n 2- am ne lit"

PCT/US01/05264
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razj Sane NXN 1105- (5chl q,gggy_rx_qg,{
yl Opylﬁ‘ 3- it hoxypyr azi n- 2-

| oro-0-neth -2
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| pr
ey

&zi n-2-sm ne

F
FJ(F

s PNy RALAE

Afiin1€
nmet hyl phenyl ) - 3, 6-
Ni

172

H, CH

CH,
pe e
cH, ' o,

" |5-(2.4-dimoethylpheny1)-3,6-diethyl-N-(1-

cthylpropylpyrazin-2-amine

173

HCo

5-(2-chloro-4-fluorophenyl}-6-ethyl-N-(1-
ethylpropyl)-3-methoxypyrazin-2-amine

174 CH, 5-[4-chloro-2-(trifluoromethyl)phenyl}-3-
ethyl-N-(1-ethylpropyl)-6-methoxypyrazin-2-
s
H,C\I )
F
F Q
F
175 cH, 5+(2,4-dimethylpheny!)-6-ethyl-N-(1-
H/TK ethylpropyl)-3-methoxypyrazin-2-amine
N N
X
Ml o N
o,

176

5-(2-chloro-4-fluorophenyl)-3,6-diethyl-N-(1-
ethylpropyDpyrazin-2-amine

NO-~Cria F CFI, |

2ayl ) - 6-
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NI I\ GC K FIsC.0- 1125-(4-chloro-2-nethyl phenyl)-6-ethyl-N{1-
et hyl propyn- 3- net hoxypyrati a-2-am ne 0l, CH 16 AUG 2004
113P45-[ 2-chl oro-4-(trifl uoronethyl)phenyl]- 3, 6-

di et hyl - N- (1- et hyl propyl )py -2-amine F 114pt,

cX, 5- ( 5- br onp- 2WRH§BEL hoxyphenyl ) - 3-et hyl -N PCT/US01/05264
y(1l-ethyl propyl)-6-nmet hoxypyrazin-2-amne | er y C%

115Boa5- ( 2, 4- di ahl omq Ge,met hyl phenyyT) - 3, 6- BiEIHRAGL-ctho®henyl) 6-ethyl-N-(1-
N- (1- et hyl pnpyl) pylr -2-anmine 1163, 6- di efelnytbroph)-{-hetichyrhaiptaRyt ) - 3- (2, 3, 4
trimet hoxyphenyl) pyr zi 0-2-Riine e Y yr 046|-117 1 6 AUs 2004 WO 01/ 60806

PCT/ USQ / 05264 1175- [ 6ro-4-(tri onetby|)pb nnyll-6-
et hyl - N- (1- et byl prlopyl.)}s3 oxypyt =-2- amine HWfit

118at S-[ 4- (di f | uor|omet hd y) tboxyphenyl -3,6 ~TJ N
di et hyl - N(I-ct pyl gr op¥1 ) p 2<Amine F O | 119Gt

pt, 2. [ 2-chl or 0_%78\1- r—fyeremet hyl ) nhan\/l 1 3 6-. Y]

di et hyl -5-(1-ef hylfp xy) pyrazine O N N cPN-<tfimepyl)-3-methoxy.5-2-methory4}

1201 - [ 2, 4-bi (1 rfi fiTor orret hy| ) pbeny! ] - 3, 67 SFRYRpheryl-6 methylpyrazin:2-

A

179 5-(2-chloro-4-ethoxyphenyl)-N-(1-
ethylpropyl)-3-methoxy-6-methylpyrazin-2-

amine

180 5-(2,4-dimethylphenyl)-3-cthyl-N-{ 1

cthylpropyl)-6-mmethoxypyrazin-2-amine

181

? amine

%,
0,

Q
&
/

5 I@
CH, 3-ethyl-N-(1-ethylpropyl)-6-methoxy-5-{4-
k]) methyl-2-(triftuoromethyl)phenyljpyrazin-2-

o]

? F

CH,

c:|-|l

182 3-chloro-4-{5-[(1-ethylpropylamino]-6-

methoxy-3-methylpyrazin-2-y1}phenol

-128-



S- (1- et hyl propoxy) pyrazine O N ONE F /
5-(2, 4-di fl uor ophenyl) - 3, 6-di et hyl -

- 122a, 3, 6-di et hyl -

F

N- (1- et hyl propyl )-5-(1-

F F 121ex,

N-(1- ~nyet hyl propyl ) pyr azi n- 2- am
napht hyl ) pyrazi n-2-am ne N N~

WD 01/ 60806 PCT/ USOl / 05264 1233, 6-di ethy - N-(1- et hWopyl ) - -

cH, napht hyl ) pyr &% ns®eam ne
ON, 6- et hyl- N- (1- et byl propyl ) - 3- net hoxy-5-[ 4-

124qi

PCT/US01/05264

) met boxy-2-(trifluoronethyl)phenyl)p)tazin-2 amne NN F Gl, F
125CN, 5- ( 2, 4- nmtagxy,@henyﬂ_ 36~ AT 6T hyT - Weliorns T o amn 2
~TJet hyl propy| ) - N qet byl pyrazm 2- am ne Nan|m@thdsAFmetyipyrazin-2-yl} phenyl) S-
1265-[ 4-chl orp-2-|(trfi f1 uoronet hyl ) phe' ryl | p@pybithiocarbonate)
diethyl-N-(1-pthylp azin-2-amne [127p{,
p~5-[2-chl oro} 4- (|t ri f lyotlonet ho) y) phenyl ] -B, 6- N
Ndi et hyl - N- (I} et Qyl ¥ opV1) -2-am NF Ok F
128x, 2- (2, 4- dj cbl|or dfheny -5-(1- a,
i sopropyl - 2- mpt-byilprepoxy)-pyrei-ne—ae—1 65[%' wi;i r’;_g%'ﬂ 1 ~e%'10}pg.—% NA(II
-chlo ucromethoxy)pheny
W01/ 60806 PQT/TSCHk 08364 | cpropy) ety ctmpacin.
’ amine
N N CH
OIN I F
] F
Kk
185 2,5-diethy)-3-(1-isopropyl-2-methylpropoxy)-
CH’ 6-{2-methoxy-4-

(triflucromethoxy)phenyl]pyrazine

186 CH, CH, 2,5-diethyl-3-(4-fluoro-2-methoxyphemnyl)-6-
)\(L (1-isopropy}-2-methylpropoxy)pyrazine
HC CH,
o] N
I
H NZ
"y F
187 2,5-diethy)-3-(1-ethylpropoxy)-6-{2-methoxy-
f j 4,6-bis(triflucromethrylphenyljpyrazine
N F
| T [
& N
HC.,
0
¢ F
188 | cH, oH, 5-(2,6-dichlorophenyl)-3,6-dicthyl-N={1-
cthylpropyl)pyrazin-2-amine
CH,
N N_\
l o
N
CH: Cl

~129-




1292- (2, 4di c onphea , diethyl- -(1- O-CN, et hyl but oxy)pyrazine \ ay N, c

13021 heay diethyl-5-(1-ethyl- w-propox 2Lnet nethylropozy~yrazinc zﬂrﬁ &6 2804
131yc\ 3, 6-di et hyl - N- (1- et hyl propyl ) - 5-[ 2- met hoxy-6 ~c

(trifluorometbox henyl ) pyrazi n- 2- am ne N FO Y~ kT

1322- (2, 4di chl o?%ﬁ(é‘}‘igfl )-3, 6di et hyl -5-(1- phenyl pr opoxy)RsFramioses

1332- (2, 4di ehl or ophenyl ) - 3, 6-di et hyI 5-] ( 1- ~I \i\ P ethyl pentyl)oxy] pyraznme
1345- [ 2, 6di chljoms PRI T Tor omet hyt ) pienyt

3, 6-di et hyl - N—l(_l- a?@?&ﬁ’r opyl ) pyr azi n- 2- ami E;éi;;“p’;lm,-} Eﬁ%@ e 2004 vo
01/ 60806 PCT/ L 0576 54l , CFk5-(2-cblforo-4-nme henyl)-6-ethyl|-N-(1: |

et hyl propyl ) - 3 , Z-amne ~ Y CI—|3 N NOLry I cH cl |C-a3

136pH, CH55- (2 it ho yphenyl ) -3, 6-{di et hyl -
J( I -ethyl propy I nt ne NN X N|CH'CH
137cN, 3, 6-di et # opyl ) - 5-[ 4- fil uor o- 2-

190 | cH, cH, ] 5+2,6-dimethylpheny?)-3,6-diethyl -N-(1-
. ethylprnpyl)pyrazm-2-amm=

191 3,6-diethyl-N-(1-ethylpropyl)-5-(4-fluoro-2-

methoxyphenyl)pyrazin-2-amine

192 | cn, CH, 6-ethyl-N-(1-ethylpropyl)-5-{4-fluoro-2-
o, methoxypheny!)-3-methoxypymazin-2-armine
NIN_\ o s
I =
o]
> :
193 ¢ cy, ‘ 3-ethyl-N-(1-ethylpropyl)-5-(4-finoro-2-
) o methoxyphenyl)-6-methoxypyrazin-2-amine
I

H,
4| o _ |3-ethyl-N-(1-cthylpropyl)-6-methoxy-5-[4-
H):K (triffucromethyl)phenylpyrazin-2-amine




Nc"' (trifluoronedryl)phenyl]pyrazin-2-amne N\ I CN, F
1385-[2,4-bis(trifluoronethyl)pbeoyl]-3, 6-diethyl 16 AUG 2004
N- (1-ct byl propyl ) pyrazi n-2-anore H, F

1395- (2, 6-di chl or o- 4- met hoxyphenyl ) - 3, 6- di et hyl

N- (1- et hyl propykv)opy/m@i n- 2- am ne PCT/US01/05264
1405-[ 2- chl or o- (t ri fI uor omet hyl ) phenyl ] - 3- et byI N- ( 1 et hyI propyl

- 6- met boxypyr azj:n ||c F"—“TZT“T'G"#UG" A H3PL/ 05264
1412-[ cycl opr ¢pYI hoxy) 5-(2,4- dich cgmgmw&e&ma di et hyI dyrati ne
c. N, cp, 142F 5t | or o§Hd-t nf | uororn:thpxy)phenylj-6- I
ethyl-l\l—(l-ettylprop oxypyrazm 21 H3 amne N N~ C¥%a a OF
\' NI " F F 143 d)et -N-(1- et hyl propyl) 5{3-nethyl -1, 1’

bi phenyl - 4-y1 pyrr -a ri ctt, 144[

2-[2-chloro-4{(tr fI uororret henyl ] , 6- J

Ydi et hyl - 5- (1{et hyl prooaX\L) Dvra2| ae
: 196

2,5-diethyl-3-(1-ethylbutoxy)-6-[2-methoxy-4;
(trifluoromethoxy)phenyl)pyrazine

197 2,5~-diethyl-3-(1-ethylpropoxy)-6-[2-methoxy-

4-{trifluoromethyl)phenyl}pyrazine

5-(2-chloro-4-methytphenyl)-6-ethyl-N-(1-
ethylpropyl)-3-methoxypyrazin-2-amine

198

199 | cH, cH, 5-{2-chloro-4-methylphenyl}-N-(1-
ethylpropyl)-3-methoxy-6-methylpyrazin-2-
amine

o

by "

200 t'):«. 5-(4-chloro-2-methoxyphenyt)-3,6-diethyl-N-
-
oy

(1-ethylpropyDpyrazin-2-imine

-131-




"F X d O \F 145rr093, 6-di et hyl - N- (1- et byl pmpyl ) - 5-[ 2- net hyl - 4.

r~t (I rifluoronethoxy)phenyllpyrazin-2-anvne as 1.6 ANG 2004
1466- et hyl - N- (1- et byl propyl ) - 3- net boxy- 5-[ 2-

metltyl-4-(trif]uaronet hoxy)pbenyl]pyne6l-2 anmine at -122 1 6 AUG 2004 WO
01/ 60806 PCT/ US PB§%4 147((u+, 5-[2, 4bi s(tri fluor yl) pHEMSOs8L et hyl - N-
fy HINi (1 -ethyl pnpyl) - 3- net hoxypytazin-2-amne cl~ NF F F

1485- ( 2- chl or g-At e¢thogyphenyl ) - 3, 6- di et hyl {Na¢rloretbyMypeRY6ERYRALI 2 anor e
N \ | \ 1494, ~ab , 4digiret hoxyphenyl ) - 3 [Bwidiorerd Bryokthdsypfrizin-2-amine
X, i sopropyl - 2-{net hyl far gRoty) pyrazne H, o \ |[/\ ayoy |

150M2- sec- but gxy- 5- (2 di cbl orophenyl ) -3, 6- M di et hyl pyrazinc \ joy
151Kc~2- (2, 4-di ch} or§ 3, 6-diethyl-51(1- c methyl but oxy) pyr4zine lItc

152a, 2- (2, 4di ghl of optienyd ~l,2- c
: CH, )
202 _ 7 _[3-{4-chloro-2-methoxyphenyl)-N-(1-
o E j - ethylpropyl)-3-methoxy-6-methylpyrazin-2-
o, . amine :
<
i \N I

CH,
203 3~(2-chloro-4-isopropoxyphenyl)-3,6-diethyl-
N-(1-ethylpropyl)pyrazin-2-amine

24 | cH, CH, ) O-{3-chloro-4-{3,6-diethyl-5-](1-
H) ethylpropyDamino]pyrazin-2-y1}pheny!) S-
' . T propyl (dithiocarbonate)
N
J /
&
o Ao
_ 205 CH, 5-(2,6-dimethylpbenyl)-N-(1-ethylpropyl)-3-
. ) methoxy-6-methylpyrazin-2-amine

35-(2,6-dimethoxyphenyl)-N-(1-ethylpropyl)-3
methoxy-6-methylpyrazin-2-amine




di met hyl propoxy) - 3, 6di et hyl pyrazine \ 1 a -123 1 6 AUG 2004 WO 01/ 60806

PCT/ USQO / 05264 153p~.t ox}p y)pr propyl butobu propyrazi ne 16 AUG 2004
154" %2, 5- di et hyl - 3- (1-i sopropyl - 2- net hyl propoxy) - C6-[ 4- net hoxy- 2-
(trifluomet hoxy)ph enYl] PYycaane | F \

1552, 5- di et hyl - 90C¥%%opr opyl - 2- met byl propoxy) - 6- - || uBETHEIA6
)pheny] ] pyrazi ne (t rifluoromet byl

156N, c2-[ 4-chl vy ?- f"' - .

10ydi et hyl - 5- ( | -2- Ol~met hyl pr opoxsy CO"NC|~ i F F
157K YS2, 5- di Wef hy soprrpyl 2- ntt hyl %%g‘%‘é RSB B Ry ] - 4
(trfluonmret hox

1582, 5-di et hy] {1 3- (j1-i | - 2 met hyl pr opoky)

6{ 4nmet hoxy- 2- net hyll p@g ine -124 1 6| AUG 2004 WO 01/ 60806
PCT/ USO / 05264 a

208 5-{4-chloro-2,6-dimethoxyphenyl)-3,6-diethyl

N-{1-ethylpropyljpyrazin-2-amine

209 5-(3,5-dichlorothien-2-y1)-3,6-diethyl-N-(1-

ethylpropyl)pyrazin-2-amine

| 7a
e a
210 5-(3,5-dichlorothien-2-y1)-6-ethy]-N-(1-
i ] ethylpropyl)-3-methoxypyrazin-2-amine
N. N.
) g
A U
o]
21 CH, : - 2-(2,4-dimethoxyphenyl)-3,6-diethyl-5-(1-
tl/r ethylbutoxy)pyrazine '
AH,
E ’

212 l 2-{cyclopentyloxy)-5-(2,4-dimethoxyphenyl)-
? 3,6-diethylpyrazine




159N- (1 - thyl Propyl)- ethoxy-5[4-nethoxy-2 F
(trifluoronethoxy)phenyl]-6-nethyl pyrazin-2 xFamne NNF x N, C-o 16 AUG 2004
160N- ( 1- et hyl propyl ) - 3 rret hoxy- 5-[ 4- met hoxy- 2

(irifluororrelh‘béﬁ)ﬁ -6-nmeQryl pyrazzn,-2- CH NN F amnec Ci '

.0 \ 161qt CFi ‘{ hI oro-2-(trifluoromethyl)phenyl]- |\T-C(’TS°”“‘2“

~~et hyl propyl )-3-net hoxy- G-pet hyl pyrazin-2- F Fam p E._Cl 162py
p~, N-(1-et yl[pbyle), - 3¥het hoxy- 6- net hyl - 5- [Z-diedyt33-< )6-[Z-in
net hyl - 4- (trifflu xy) phcnyl ] pyr azi n{&terryehenylipyngne o
_N-(1-:thyl priopy etlhoxy- 5- [ 2- met hoxy{4
(trifluoronetihox - 6- et hyl pyra4n-2 amne FIF
1643, 6-di et hyfl - N{ pl) 5-[4-methyl-2- (trill
nmmet hyl ) phenyl ] X F i -125 1 6 AUG 2004 WO 01/ 60806
PCT/ USQl / 05244 16 tthyl - -(1-ethy ylI}3-metboxy-5-[4- tIH
I NJ\/t | 5net hylz—ud t T EH,Luor Onmet nyl ) POENYT | ISl E18Pethylbutoxy)-6-[4-methoxy-2
_ -H(trifluoromethyl)phenyllpyrezine
215 H, CH ™ . 5-(4-tert-butyl-2 6-dimethylphenyl)-N-(1-
ethylpropyl)-3-methoxy-6-methylpyrazin-2-
amine
. I
216 5-{2,6-dichloro-4-methoxyphenyl)-N-(1-
ethylpropyl)-3-methoxy-6-methylpyrazin-2-
amine
h I%
217 | ¢cH, cH, 5-[2-chloro-4-(diflucromethoxy)phenyl}-3,6-
) 4\H dicthyl-N-(1-ethylpropylypyrazin-2-amine
N
; F
LT .
218 H 5-(2,6-dimethoxy-4-methylphemyl)}- N-(1-
v ethylpropyl)-3-methoxy-6-methylpyrazin-2-
amine
N
eres
LN -

=134-




O N 7N , amine FF F 166015-(4-tert-butyl -2, 6-di nmethyl phenyl) -
di et hyl - N- (1- et hyl propyl ) pyrazin-2-aniine IN O4 at N6 cc
16755-[4-chl oro-2-(tnfluoromtthyl)phenyl)-6-

cKet hyl - N- (I - et hyl propyl ) - 3- met hoxypyrszi n-2- uamne tl 168HaC
CHr 2, 5-di et hyl - 3‘y°(°1’6‘13§‘ opr opy! - 2- met hyl pr opoxy) - PCT/US01/05264
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amine
o~
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gF 30115 (2-chloro-4-{[(2)-1-tluoro-2-

Yi odoet heayl ] oxy} phenyl } N- (1 et hyl pnpyl ) - 3 net hoxy- 6- net hyl pyn i n- 2- anhi §4Up2004
N ~/ Ncl NI\ IFJ ~\'" [ O v

3025-[ 2r. Mor 0- 4- ( 2- met hoxyet hory) Pheyl ] -1

et hydr apyl } 3- newbhoxapsoé- net hyl pyrazin-2- amne ,c_o0 -14&C16soms®@42004 WO

01/ 60806 PCT/ USA /05264 303pi, cN,sil - - metbo )

mei hoxyphe~ryl }N- (1-ethyl propyl)-3-neth 6-nethyl pyrazin-2-anne  a,

3044-{5-[ (1- ¢t3By %;Pm am) - 6- met hoxy - 32-Z-chloro - {di T MMmethoxy)pheny1]-3,6- |
= y } -
t ho

~Y~met hyl pyr gzi nf 3- net hoxyphrol ; xxdictyl-j-(lcyTbutoxy)pyrazine
305c¢5- 14- (di fil uor o ) - 2- met hoxyphenyl | - N-

(1- et hyl propyl) -B- -6-net hyl pyrazin-2 N~H CH,anine O F
306¢ci -t 32-(2{chlpro: ophenyl ) -3, 6-di ethyl -5-(1- yethyl pr oﬁo) y) pyraznme
ojYY--1 L] HC ?ﬂlL 2-{5-[ (|1- et hyl propy! ) ani no) - 6-fret hoxy- 3-

o s} F

N-(1-ethylpropyl)- 6-methoxy-5-[2-methoxy-4;
. |Grifluoromethoxy)phenyllpyrazin-2-amineg | -~

377 3-bromo-N-(1-ethylpropyl)-6-methoxy-5-[2-
methoxy-4-(trifluoromethoxy)phenyl]pyrazin,

2-amine

378 3-ethyl-6-methoxy-5-[2-methoxy-4-

(trifluoromethoxy)phenyllpyrazin-2-amine

379 o, 2-cthyl-3-(1-ethylpropoxy)-5-methoxy-6-[2-
‘ methoxy-4- )
{trifluoromethoxy)phenyllpyrazine

380 | o 5 {[tert butyl(Gimetay DeiiyToxy} 2-
ethoxyphenyl)-3,6-diethyl-5-(1-
ethylpropoxy)pyrazine




) 1met hyl pyrazm 2-yl } - 5- mrehoxybcnznl debyde CH o~ 308pt,

py5-{2- ((di mat hyl ammo) et hyl | - 4- " Ynet boxypbenyl }- N- (I - et hyl propyl ) 113 A¥G 2004
nmet hoxy- 6- met hyl pyrazin-2-amne a. N Hfi a+, -149 1 6 AUG 2004 WO

01/ 60806 PCT/USQ /05264 p5 gy 309 N- (I -ethylpropYl)- thoxY-S-[

-mel hoxy-2 J T(NOPEHEYm 0- yI net hy]) phenYl ] - 6- ' met hyl py rPEZUpupsesni ne "'y r+
I 0 310p+, gN(I-ethVYlptopY])- 3-nethoxy-5-[4nmet hoxy-2
(piperidm 1-y[ e JRhenyl [ -o- T ety Py gzl 2sam prory
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p. ymet | wxyphenyl ) et ffandne

382 2-(2 #-dicthoxyphenyl)-3,6-diethyl-5(1-

ethylpropoxy)pyrazine

383 2-(2-ethoxy-4-isopropoxyphenyl)-3,6-diethyl-

5-(1-cthylpropoxy)pyrazine

384 6-methoxy-5-[2-methoxy-4-
{triflegromethoxy)phenyllpyrazin-2-
ylformamide

ass 3-ethy)-N-(1-ethylpropyl)-5-[2-methoxy-4-

) : (trifluoromethoxy)phenyl]pyrazin-2-amine 4-
I
I
I
D

386 : H-chlore-3-ethyl-N-(1-ethylpropyl}-5-[2-
methoxy-4-(trifluoromethoxy)pheny Tjpyrazin-

N o _GH, . 2-amine
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Yet hyl pr opoxy) pyr poxy) pyrazi n-2-yl]phenol ON CI OH 316CH,

pi 2- (2- chl or o- 4wetoewsiiphenyl ) - 3, 6- di et hyl -5- ( et hyl pr opGetuphsagd € ~ ~
~~,NNNdir C N 0%l O~
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3, 64iethyl -5-(1-¢€ -151 1 6 AUG 2004 WO 01/ 60806
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388 2-{2-chloro-4-(trifluoromethyljphenyl]-3,6-

|diethyl-5-(2-ethylbutyl)pyrazine

389 2-(2-cthoxy-4-propoxyphenyl)-3,6-diethyl-5-

(1-ethylpropoxy)pyrazine

3% | cn, 2,5-diettry)-3-(1-¢thylpropoxy)-6-(2-
k]/r" isopropoxy-4-propoxyphenyljpyrazine .

0 N-[6~chloro-5-(4-chloro-2,6-

dimethoxyphenyl)pyrazin-2-yllacetamide

2 2-{sec-butylthio)-3-cthyl-6-methoxy-5-[2-
methoxy-4- :

(triflecromethoxy)phenyilpyrazine
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394

2-(sec-butylthio)-5-(2,4-dimethoxyphenyl)-
3,6-diethylpyrazine ’

395

3-ethyl-N-(1-ethylpropyl)-5-[2-methoxy-4-
(trifluoromethoxy)phenyl]-6-
(methylthio)pyrazin-2-amine

3%

5-(4-chloro-2,6-dimethoxypheny])-6-
methoxypyrazin-2-amine

I et hy] propoxy) pyrazi ne CH,
oi , (3-chforo-4-[3, 6-diethyl -5 (1- Jc hyl pnpxy) pymem 2- 1 6 AUG 2004
/ O-N 323Cf1

25cH,

payl } N{ 1-
AU6 2004

328p%




CH, 329eH, p~2-(4-{[tert-butyl (dimethyl)silyl]oxy)-2-

i sopropoxypbenyl ) -3, 6-di et hyl -5-(1- o~el byl pnpoxy) pyrazi ne 3300N, %@@ 04
2-chl oro4- (di fl uor onmet hoxy) pbenyl ]-3,6- Y diethyl-5-(1-ethyl propoxy) lergs
FCH3 adj~F 331_2-[4-(difluoronethosy)-2-nethoxyphenyl]-3, L

aYJdi et hy4- 5- (| WewOKeB4sr opnr y) pyrazne F 332pt, PCT/US01/05264

py4-[ 3, 6-di et hyl -5-(1-et byl prapoxy) pyra i n-2- bYJyl)-3-net hoxyphenol N O
OH -153 7 6 AUG 2004 ma%&mmmus&&&%éﬂm&&@a&mﬁm(aﬁw&hoxy 2m

henyl )3, 6-diet hy bﬁ;,{,l cﬁ%‘ﬁ(&%% C]E%%}Q%‘?&?‘%éﬂgseas to enﬁ:ﬁ)yany person skilled in the

, 2, 5-di et hyl -
| sopr opoxy- 2- rret h@xtppﬂhsh;tlpyrpyns,atzmmaﬂm@eth@a:ne It is 83 Ghd¥atood that the

ut oxy) - 6- (4-f 1l uor nge ~yrazine C F
336qc ICSZdetﬁ”% - (4- oro h‘ (ﬁ %&%ﬁdﬂﬁ -~ d %
i sopropyl - 2- ne®r y@ﬁ%ﬁ&&ﬁmﬂama@etbmww: vlziep@ns the spirit or scope of the

3372- (2, 6- di met hoxxeRGRNAton 3s Lr forkth MY baiRs. (Tol particularly point out and distinetly claim

the subject matter regarded as invention, the following claims conclude this specification.




dYJ et hyl propoxy) pyreznme ol -cl 3380s, _

2- (2, 6-di met hoxypbecyl ) -3, 6-di ethyl -5{i - S p ethyl butoxy)pynzino V( {; ~CR%
-154 16 AUG 2004 WD 01/ 60806 PCT/USO /05264 339cN, T~I 2(2, 6- di met hoxly®Ub 2004
)-3,6-diethyl-5-(1- He o cM n% CF% i sopropyl - 2- net hyl propoxy) pyrazme f \ 0
' cat, 340crt,4-[3,6-diethyl-5-(I-ethyl propoxy)pyrazm 2-

y1l] - 3. i sopnmpoxyphenol CF CH NL~GM

3414- (3-ethyl -5-[(1-ethyl propyt)amol - 6- _

[ YImet hoxy pWRAT AS ZDLAIMED I8t hoxyphenol o ON CF6 342tit,

CH, 5-[ 4- (di fl uor onet hoxy) - 2- net hoxyphenyl )-6- ~YJ ¢c~%

ethyl -N-(1-thyl propyl)-3-net hoxypynein-2- Namne F O-~-F 343Sat,

pt, 5- (4- et hoxy- 2- met hoxyphenyl ) b-et hyl - N-(1- ~YJ oX~

et hYlPropyI - 3- net hoxypyraan-2-anore CH ' O
. A compound of the formula:

L

H4

or a pharmaceutically acceptable salt thereof, wherein:

R; is selected from H, Ci4 alkyl, C,4 alkenyl, Cy4 alkynyl, halogen, C,, haloalkyl,
trifluoromethyl, trifluoromethoxy, -NH(Ci4 alkyl), -N(C; alkyl}(C,.4 alkyl), -O(C;.4
alkyl), and S(0).(C;.4 alkyl);

R; is selected from the group consisting of —XR, and Y, wherein —X, R4, and Y are defined
below and with the proviso that R; is not -NH>; and

R; is selected from the group consisting of hydrogen, halogen, C;_4 alkyl, -O(C, 4 alkyl), -NH(C,.
4 alkyl), -N(Cy.4 alky})(Cy.4 alkyl), and -5(0),(C; 4 alkyl), haloalkyl, trifluoromethyl,
trifluoromethoxy, and Y;

R4 is absent or an oxygen atom;

Ar is phenyl, mono-, di-, or tri-substituted with R, or

Ar is selected from the group consisting of:
naphthyl, pyridyl, pyridonyl, pyrimidinyl, and thiophenyl, each of which is unsubstituted
or mono-, di-, or tri-substituted with R¢;

with the proviso that if Ar is phenyl substituted with halogen, napthyl, or naphthy} substituted
with halogen, then the compounds where R is hydrogen are excluded;

Ra and Rp, which may be the same or different, are independently selected at each occurrence
from the group consisting of: hydrogen and straight, branched, or cyclic alkyl groups
consisting of 1 to 8 carbon atoms, which may contain one or more double or triple bonds,
each of which may be further substituted with one or more substituent(s) selected from
0x0, hydroxy, halogen, -O(C.4 alkyl), -NH(C_4 alkyl), -N(C\.s alkyl)(C, 4 alkyl), -
NHC(O)XC14 alkyl), -N(Cy.4 alkyl)C(=0)(C;4 alkyl), -NHS(0),(C;.¢ alkyl), -S(0)n(C1.4
alkyl), -§(0),NH(Cy.4 alkyl}, -S(0),N(C; .4 alkylXC;_ alky)), and Z;
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CF6 344Q, y6-cUyl-N(1-ethyl propy5-(4-isopropoxy- 2-

ncdmivheny] } 3- nmet hoxypyrezin-2-amne a% X o nb6 -155 1 6 AUG 2004 WO

01/ 60806 PCT/ USOl / 05264 pi, py 2-(2,4diisOpropo yl}3, -diethyl-5{1- %846 2004
et hyl propoxy)pyr=ne TJ b N Jil GHQ" OO % J4

3464N- eycl opent yl - 5{ 2, 4-di chl onphcnyl )-3,6- diethylp nzin-2-amne Ni NO
347~b7J 2,5 diethyl-3-(2-ethyl-4-nmethoxyphenyl)-6{1 N

cN, et hyl propoxy) pyrazine N O 349cri, cN, 4[3, 6-diethyl-5-(1-isopropyl -

met hyl Rcapiddypepyemntyisaledied bi eadh etduytk pdeeruon thilg€ougi consiQingf aldgéh, cParo,

haloalkyl, trifluoromethyl, trifluoromethoxy, hydroxy, amino, and C;.¢ alky! optionally
substituted with 0-2 Rp, C,.4 alkenyl substituted with 0-2 Rp, Ci4 alkynyl substituted
with 0-2 Rp, Cs.7 cycloalky! substituted with 0-2 Rp, (Cs.7 cycloalkyl)C;-4 alkyl
substituted with 0-2 Rp, -O(C, 4 alkyl) substituted with 0-2 Rp, -NH(C,_4 alkyl)
substituted with 0-2 Rp, -N(C.4 alkyl)(C;.4 alkyl) each independently substituted with O-
2 Rp, -XRa, and Y,

Rp is independently selected at each occurrence the group consisting of halogen, hydroxy, cyano,
Ciaalkyl, -O(C; 4alkyl), -NH(C:.salkyl), -N(C,4alkyl)C;.salkyl), morpholino,
pyrrolidino, piperidino, thiomorpholino, piperazino, 4-hydroxypiperidino, -S(0)a(Cs.
salkyl), trifluoromethyl, trifluoromethoxy, CO(C;4alkyl), CONH(C;.4alkyl), CON(C,.
4alkyl)}(Cy4alkyl), -XR,, and Y;

X is independently selected at each occurrence from the group consisting of -CH,-, -CHRg-, -O-,
-C(=0)-, -C(=0)0-, -S(0)y-, -NH-, -NRp-, -C(=0)NH-, -C(=O)NRg-, -S(O),NH-, -
S(0)NRg-, -OC(=S)S-, -NHC(=0)-, -NRgC(=0}-, -NHS(0),-, -OSiH4(C;.4alkyl )}z o-, and
—NRpS(O),-; and

Y and Z are independently selected at each occurrence from the group consisting of: 3- to 7-
membered carbocyclic and heterocyclic groups, which are saturated, unsaturated, or
aromatic, which may be substituted with one or more substituents selected from halogen,
haloalkyl, ox0, hydroxy, amino, C;_4 alkyl, -O(Ci alkyl), -NH(C,.4 alkyl), -N(C;4
alkyl)(C,4 alkyl), and -S(O)n(C;1.4 alkyl), and
said 3- to 7-membered heterocyclic groups contain one or more heteroatom(s) selected
from N, O, and S, with the point of attachment being either carbon or nitrogen; and

n is independently selected at each occurrence from 0, 1, and 2.
2. A compound of according to Claim 1 wherein Ar is substituted phenyl.

3. A compound according to Claim 1, Ry is absent and Ar is phenyl, mono-, di-, or

tri-substituted with Re.
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349Q+, 2- (4- et hoxy-2-ct hyl phenyl) -3, 6-di et hyl - 5- (1 -
| sopropyl - 2- net hyl propoxy) pyrazine ¢ 350ciia

CHS2, 5- di et hyl - 3- (2- et hyl - 4-i sopr opoxyphnyl 16 AUG 2004
(1-isopropyl-2-methydropoxy)pyrazine Nc CN,. ON I NO~N | N O-156 16
AUG 2004 WD 01/ 60806 PCT/ USOL/ 05264 35l1openpl ox -cthyl phenY])3.6- dicth

di et hyl -5-(1-i sopropyl -2- ~'"tsC nethyl propoxy) pyrazine Nc. all 352p~

4H, 2- (4- ehoxy- 2-i sopropoxyphenyl ) - 3, 6-di et hyl - 5-(1-ethyl propoxy) pyrazi ne 0
N O\ CH 358N, C &{c@mgewdidretdraingph Syt )1-v3hebeifliRe iswbkseafid Ar &Mhenyl, mono-,

| . | = 354N,
gg r gp {é‘b’g‘?t{ﬁ%%é%r i ‘ﬁnﬁl)(y*ﬁg@ﬁ%l)@é%ﬂﬁi‘%q%mesﬂy seleciaddipym Bistgssap Pyr azi ne

| PPl ~~cohsitinoPiydrdzed 1Ridpsh - Methir &hPYLRS d?n.’]é & fluoro-2-. LJ %
1] o6 L4 et

(trifluoronetbyl’) phenyl ] -6-net hoxypyf azi mne ~j" r \\N

5. A compound according to Claim 1 wherein Ry is absent and Ar is phenyl, mono-,
di-, or tri-substituted with Rc; and R4 and Rg, which may be the same or different, are
independently straight, branched, or cyclic alkyl groups having from 1 to 8 carbon atoms, which

may contain one or more double or triple bonds.

6. A compound according to Claim 1 wherein R, is absent and Ar is phenyl mono-,
di-, or tri-substituted with R¢; R and Rg, which may be the same or different, are independently
selected at each occurrence from the group consisting of: straight, branched, and cyclic alkyl
~ groups having from 1 to 8 carbon atoms, which may contain one or more double or triple bonds;
and
R; and R; are independently selected from the group consisting of hydrogen, halogen, methyl,

ethyl, ethoxy, and methoxy.

7. A compound of the Formula:

Tx
N N R
Hy/ I \\ °
/
Ry N Ar
Formula A

wherein:

R; is selected from H, Ci. alkyl, C,. alkenyl, C,, alkynyl, halogen, C;, haloalkyl,
trifluoromethyl, trifluoromethoxy, -NH(C;.4 alkyl), -N(Ci.4 alkyl)(Cy4 alkyl), -O(C;.4
alkyl), and S(O),(C, 4 alkyl);

R; is selected from the group consisting of hydrogen, halogen, C;_4 alkyl, -O(C.4 alkyl), -NH(C;.
4 alkyl), -N(C;.4 alkyl)(Cy.4 alkyl), and -S(0),(C;.4 alkyl), haloalkyl, triflucromethyl,

trifluoromethoxy, and Y;




If, qF 3561 0-4-{3,6-diet cthy pr ynei - ethylpropyl*nm}pyrazht-2-2

yl} phenol NN C%ci .10H -157 1 6 AUG 2004 WO 01/ 60806 PCT/ US01/ 05264

357Q-~ ~++++2, 5-di et hyl - 3- (1-iso 1-2-methyl propoxy} 6-[2-nethoxy-4,lé
ddbbi s(trifl uoronethy])phenyjjpyraza"e F F F F

AUG 7004

3582, 5-d] eyl - 3{1-i sopropyl - 2- net hyl propoxy) - Maces 6-nesityl pyrazvie 0 Cva
Mc Cva 3591pia 2-(2,4-dinmethyl pbnyl)-3,6-diethy]-5{I- , J HC Y 'pia CH
i sopropyl - 2- et hy] propoxy) pynzine 1O NCFia N~ CFa | / CHa 3601 2.5-diethyl

t hyl pr RRQK(]/ Ry @re the Samedor’ diff@ettand @ﬁéﬁﬁ‘d@gé\ﬂieﬁﬁfrﬁ:]é‘cted@?&n N dfd¥en and straight,

361] 2, 5-di et hyl - 3- (I et hyl propoxy) met hox
branched, or cyclic alkyl groups consxstmg of 1to 8§ carbon atoms, each of which alkyl
groups may contain one or more double or triple bonds, and may be further substituted
with one or more substituent(s) selected from oxo, hydroxy, halogen, -O(C;.4 alkyl), -
NH(C14 alkyl), -N(C1.4 alkyl){C;.4 alkyl), -NHC(O)(C;.4 alkyl), -N(C;.4 alky)C(=0)(C,;.
4 alkyl), -NHS(0)q(C,.4 alkyl), -S(O)(C14 alkyl), -S(O),NH(C, 4 alkyl), -S(0),N(C;4
alkyl(C,4 alkyl), Z, and phenyl, optionally mono-, di- or tri-substituted with substituents
independently chosen from C1-4 alkoxy, C1-4 alkyl, halogen, CFs, OCFs, OCHF,, OH,
and CN, with the proviso that at least one of Rx or Ry is not hydrogen; and

Ar is phenyl, mono-, di-, or tri-substituted with R, or

Ar is selected from the group consisting of:

naphthyl, pyridyl, pyridonyl, pyrimidinyl, and thiophenyl, each of which is unsubstituted or
mono-, di-, or tri-substituted with Re;

with the proviso that if Ar is phenyl, phenyl substituted with halogen, napthyl, or naphthyl
substituted with halogen, then the compounds where Rs is hydrogen are excluded;

Ra and Rg, which may be the same or different, are independently selected at each occurrence
from the group consisting of: hydrogen and straight, branched, or cyclic alkyl groups
consisting of 1 to 8 carbon atoms, which may contain one or more double or triple bonds,
each of which may be further substituted with one or more substituent(s) selected from
0x0, hydroxy, halogen, -O(C,4 alkyl), -NH(C,_4 alkyl), -N{C;.4 alkyl)(C14 alkyl), -
NHC(0)(C14 alkyl), -N(C14 alkyD)C(=0)C; 4 alkyl), -NHS(0)(Cy.4 alkyl), -S(0)s(C, 4
alkyl), -S(O),NH(C,.4 alkyl), -S(0),N(C14 alkyl)(C,.4 alkyl), and Z;

Rc is independently selected at each occurrence from the group consisting of halogen, cyano,

haloalkyl, trifluoromethyl, trifluoromethoxy, hydroxy, amino, and C.4 alkyl optionally

substituted with 0-2 Rp, Cy.6 alkenyl substituted with 0-2 Rp, C;4 alkynyl substituted
with 0-2 Rp, C3.7 cycloalkyl substituted with 0-2 Rp, (Cs.7 cycloalkyl)}Cy-4 alky!
substituted with 0-2 Ry, -O(C;4 alkyl) substituted with 0-2 Rp, -NH(C;.4 alkyl)
substituted with 0-2 Rp, -N(C;.4 alkyl)(C;.4 alkyl) each independently substituted with 0-
2 Rp, -XRa, and Y;

Rp is independently selected at each occurrence the group consisting of halogen, hydroxy, cyano,

C1.4alkyl, -O(Cy.qalkyl), -NH(C,.salkyl), -N(C,.4alky])(C;.salkyl), morpholino,




2-(trifluoronetbyl)phenyl]pyrazine F pla 1l / ~ 7q~ 3622,5-diethyl-3

{I at hyl pr opaat y} 644- net hoxy 2-net hyl phatyl)pyraznme CH -158 16 AUG 2004 WD
01/ 60806 PCT/USQO /05264 363Ct{ Pit 5-[2,4-bi uoro y henY _ e _ _ 16 AUG 2004
y(1-cthyl propyl) - 6- met hoxypyrazin-2-anine FF 1 /| F F F Ccl ~

5- (4-chl or o- 2- net hyl phenyl )-3-ethyl -N-(I- 364Nr O

et Yl propyl ) - 6- net hoxypynzi n-2-amne F6 N cth cl (trifluomobxy)phenyl]-6
365n, cti, 2ifluorom ehthoxy)phenyl]6{ ,~bJrl- propyl butoxy)pyrazine F o

2, 5-di et hyl pyardldindEpiperding maﬁﬁqmbnﬁd bl éﬂéfiﬂiﬂ‘ﬁt M?H’rbﬁﬂﬁ ldindB=$(®)a(C,.

prapyl but oxy) pyrazvre +F N, ¢ 67 h zinc

net hyl phr ny@iky (riflugropredpy, |t5ﬂwsamelhp:asz ROy alkyl); (ﬁbl\ﬂﬁ(cgsalhnlb APRNEYL ) m enyl )
6-(1- 368J(,alkyl)(C;-qalkyl), -XRp and Y;

X is independently selected at each occurrence from the group consisting of -CH,-, -CHRg-, -O-,
-C(=0)-, -C(=0)0-, -§(0),-, -NH-, -NRg-, -C(=0)NH-, -C(=0)NRg-, -S(0),NH-, -
S(0):NRg-, -OC(=8)S-, -NHC(=0)-, -NRgC(=0)-, -NHS(O),-, -08iH,(C; 4alkyl) .-, and
—NRgS(O)-;

Y and Z is independently selected at each occurrence from the group consisting of: 3- to 7-
membered carbocyclic and heterocyclic groups, which are saturated, unsaturated, or
aromatic, which may be substituted with one or more substituents selected from halogen,
haloalkyl, oxo, hydroxy, amino, C;.4 alkyl, -O(C; 4 alkyl), -NH(C, 4 alkyl), -N(C; 4
alkyl)(Cy4 alkyl), and -S(0)n(C).4 alkyl), and
said 3- to 7-membered heterocyclic groups contain one or more heteroatom(s) selected
from N, O, and S, with the point of attachment being either carbon or nitrogen; and

n is independently selected at each occurrence from 0, 1, and 2.

8. A compound according to Claim 7, wherein Ar is phenyl, mono-, di-, or tri-
substituted with R¢; and R; and Rj are independently selected from the group consisting of

hydrogen, halogen, methyl, ethyl, ethoxy and methoxy.

9. A compound according to Claim 7, wherein:

R; and R; are independently chosen from halogen, Cy alkyl, -O(C;.4 alkyl), -NH(C;.4 alkyl), -
N(C,.4 alkyl)(C;.4 alkyl), haloalkyl, trifluoromethyl, and trifluoromethoxy; and

Ar is phenyl, which is mono-, di-, or trisubstituted with one or more substituent(s) independently
selected from:
halogen, cyano, haloalkyl, trifluoromethyl, trifluoromethoxy, hydroxy, amino, and C, ¢
alkyl, C;.salkoxy, C;_4alkoxy(Cy_qalkoxy), mono- or di(C;.4)amino(Cy.qalkoxy), and

mono- ot di(C;4 alkyl)amino.

10. A compound according to Claim 7, wherein:

Ry is hydrogen;
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(t (tnfinaronmethyl)p ltecryl]-6-( Xpropyl butoxy)pyrazne F F -159 1 6 AUG
2004 WO 01/60806 PCT/USO /05264 369FtNN Cl 6-chloro-5-[2-meth , -4- i
N(trifluoronethoxy)pbeayl]py[azin-2-anmine F' F 370ay 16 AUG 2004
2( 2, 4di met hoxyphenyl ) -3, 6-di et hyl -5{2- aynet hyl butyl )pyrazine ryc I / \ 00
371lay2- (2-chl or o- 4- et hokyphenyl ) -3, 6-di et hyl -5-(1 et hyl but oxy) pyrazine o
ay 372cH, 2{2-chl oro-0-i sopropoxyphnyl } 3, 6-di et hyl - 15{1-et hyl but oxy) pyrazne
cry 0JY 373cFy2(4-butoxy-2 chl orophenyl}3,6dietbyl-5{ 1y

et byl bmet, 0 ¥hdxyh &3fiBhOgrodp comsistie oft @
374cry2-(2-chbl oro-4{cycl opentyl oxy) phenyl } 3, 6- . _
di et hy puaghtbrapghod icyslie)abor gxaves having Eom\W 8 LABOBO®NRCThidE@Iay GE MG

one or more double or triple bonds;

R, and R; are independently chosen from halogen, C;.4 alkyl, -O(C;_4 alkyl), -NH(C,_; alkyl), -
N(C1.4 alkyl)(C,.4 alkyl), haloalkyl, trifluoromethyl, and trifluoromethoxy; and

Ar is phenyl, which is mono-, di-, or trisubstituted with substituent(s) independently selected
from:
halogen, cyano, haloalkyl, trifluoromethyl, trifluioromethoxy, hydroxy, amino, and C, ¢
alkyl, C;.salkoxy, Cy_4alkoxy(C;_salkoxy), mono- or di{C;.4)amino(C; salkoxy), and

mono- or di(C;.4 alkyl)amino.

11. A compound according to Claim 7, wherein:

Rx is hydrogen;

Ry is chosen from the group consisting of:

straight, branched, or cyclic alkyl groups having from 1 to 8 carbon atoms, which may contain
one or more double or triple bonds;

R; and Rj are independently chosen from halogen, C,.4 alkyl, -O(C,.4 alkyl), -NH(C;.4 alkyl), -
N(Ci4 alkyl)(C;.4 alkyl), haloalkyl, triftuoromethyl, and trifluoromethoxy; and

Ar is a phenyl group of the formula:

wherein L indicates a bond to the pyrazine ring in Formula A,

and the phenyl group is substituted at one, two or three of positions 2, 4, and 6 with
substituent(s) independently selected from:
halogen, cyano, haloalkyl, trifluoromethyl, trifluoromethoxy, hydroxy, amino, and C,¢
alkyl, C,.salkoxy, C,_salkoxy(C;4alkoxy), mono- or di(C;.s)amino(C;.4alkoxy), and

mono- or di(C,.4 alkyl)amino.

12. A compound according to Claim 7, wherein:

Ry is hydrogen;
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375pl,dithIma oxy _ ,6- diethyl-5-(1-ethyl butoxy)pyrazine O F CH C OF
376~N, c~N-(1-ethyl propyl)-6-net hoxy-5-[2-nmet hoxy y

CAN, " (trifluoronethoxy)pbenyl} pyrazin-2-zarinn N~\N O a F F 0 377G\16 Aug 2004
CN, 3- brono- N- (1- et hyl propyl ) - 6- met boxy-5-12- Y pS

met hoxy-4- (trifluoronet boxy)phenyl nyrazin b2-amne I) 'F F X O\ F

3781 %N i 0. 3-et hyl - bnet boxy-5-[ 2- net hoxy-4- -

(trifluaranet hoxy)phenyl]pyrazm 2-amne ~C NH3C, O F F F 379w,

R T e S L A
straight, branched, or cyclic alkyl groups having from 1 to 8 carbon atoms, which may contain
one or more double or triple bonds; -
R; and R; are independently chosen from halogen, C;4 alkyl, -O(C;_4 alkyl), -NH(C;.4 alkyl), -
N(C14 alky])(C).4 alkyl), haloalkyl, triflucromethyl, and trifluoromethoxy; and

Ar is a phenyl group of the formula:
2

L——< :}4
wherein L indicates a bond to the pyrazine ring in Formula A;

and the phenyl group is substituted at positions 2 and 4 with substituents independently selected
from:
halogen, cyano, haloalkyl, trifluoromethyl, trifluoromethoxy, hydroxy, amino, and C;.
alkyl, C;.salkoxy, C;_4alkoxy(C; salkoxy), mono- or di(C;.4)amino(C;_salkoxy), and

mono- or di(C;.4 alkyl)amino.

13. A compound according to Claim 7 of the formula:

HN N Ra
I =
iz
Ay N Ar
wherein:
R; and Rj are independently chosen at each occurrence from halogen, C;4 alkyl, -O(Cy alkyl), -
NH(C,.4 alkyl), -N(C,_4 alkyl)(C,.4 alkyl), haloalkyl, trifluoromethyl, and

trifluoromethoxy; and

Ar is a phenyl group of the formula:

wherein L indicates a bond to the pyrazine ring in Formula A;
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3802- (4-{[tat-butyl (di methyl)silyl]oxy)-2- etboxypbenyl)-3,6-diethyl-5-(I-
nhyVr oPoxy) Pynzme 16 AUG 2004 1 -161 1 6 AUG 2004 WD 01/ 60806

PCT/ USO /05264 G { qi 381l 4-[3,6-diethyl-5- |- |propoxy)pyrazin-2-6 AUGH4
YYY y]]-3-ethoxyphenol Ox J rr__ d OHp cH 382~

2- (2, 4-di et hoxyphenyl )-3,6-diethyl-5{1- ~ Cf% Y ethyl propoxy)pynthe Oo ¢
CFl ol -~CFt~ 383~It, ctl~2-(2-ethoxy-4-isopropoxyphenyd) 3,6-diethyl- ~YJ
cl %- (1 -ethyl propoxy)pyrzane O cl ~ 6-net hoxy-5-[2-net hoxy-4- (triflu 384N
0, CF~aﬁcf tlﬂe Bhény?&%‘ﬁap %X%%Qitl?tgg at] 00n¥,nt¥vlon0_r %ﬁree of positions 2, 4, and 6 with

substituent(s) independently selected from:
halogen, cyano, haloalkyl, trifluoromethyl, trifluvoromethoxy, hydroxy, amino, and Cy.¢
alkyl, C;.salkoxy, C;.salkoxy(C,4alkoxy), mono- or di(Cy4)amino(C;.salkoxy), and

mono- or di(C;4 alkyl)amino.

14. A compound according to Claim 7 of the formula:

—7
/

wherein

R is independently selected at each occurrence from the group consisting of: hydrogen, halogen,
cyano, haloalky], trifluoromethyl, trifluvoromethoxy, hydroxy, amino, C;.galkyl, C;.
salkoxy, C;_4alkoxy(C; salkoxy), mono- or di(C,.4)amino(C;.salkoxy), and mono- or
di(C; 4 alkyl)amino; and

R; and R; are independently chosen from halogen, C; . alkyl, -O(C;4 alkyl), -NH(C, 4 alkyl), -
N(C;.4 alkyI}Ci.4 alkyl), haloalkyl, trifluoromethyt, and trifluoromethoxy.

15. A compound according to Claim 7 wherein Ar is phenyl, which is mono-, di-, or tri-
substituted with Rc;

Rx and Ry, which may be the same or different, are independently selected at each
occurrence from the group consisting of: straight, branched, and cyclic alkyl groups
having from 1 to 8 carbon atoms, which may contain one or more double or triple bonds;
and

R, and Rjare independently selected from the group consisting of hydrogen, halogen,

methyl, ethyl, ethoxy, and methoxy.

16. A compound according to Claim 1 of the formula:
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Nyl formem de H CO - FF F p~, py 385(

3-ethyl -N-(I-ethyl propyl)-5-[2-nethoxy-0- J 16 AUG 2004
Y( hi fl uoronet ho) y) phenyl ] pyrazi n-2-anore 4- rti cx,oxide a F+F F

3866-chl oro-3-eUryl -N-(I-ethyl propyl)-5-(2-

met hoxy-4-(trifluoromethoxy)pheny 2-amne F + 41 | F -162 1 6 AUG 2004 WO
01/ 60806 PCT/ USO1/ 05264 3872,5-diethyl-3-(2t ut 1)-6-[2-nmethoxy-4

Y(trifluoroncthoxy)phenyl]pyrazine Ct% Na F F ~IIl O O C 388w,
01, 2-[2-cfQl oro-4-(trifluoronmethyl)phenyl]-3,6- '
di et hyl -5} (2-ethyl butyl)pyrazme NI ~~a C | /| FFF

389CH.2;L - et y- 4r,pr opoxypbenyl ) -3, 6-di e"-5- C(1-etbyl propoxy) pynzinc a
N Ay |\

=

Ry N Ar
wherein Ry and R, are independentily hydrogen or C;_g alkyl; or
NRxRy is:

(CHy):
/
—N (CH),

\(CHz)z/

whereinzis 0 or 1.

17. A compound of the Formula:
Rx
IO N R
| =
=
Ry N AT
Formula B
wherein:

Ry is chosen from the group consisting of:

straight, branched, or cyclic alkyl groups, including (cycloalkyl)alkyl groups, having from 1 to 8
carbon atoms, which groups may contain one or more double or triple bonds, each of
which groups may be further substituted with one or more substituent(s) independently
selected from oxo, hydroxy, halogen, -O(C.4 alkyl), -NH(C,.4 alkyl), -N(C.4 alkyl)}(C;.4
alky!), -NHC(OXC;.4 alkyl), -N(Cy.4 alkyl)C(=0)(C;.4 alkyl), -NHS(0)n(C1.4 alkyl), -
S(OW(Ci4 alkyl), -S(O0).NH(C,; .4 alkyl), -S(O)aN(C.4 alkyl)(C;.4 alkyl), Z, and pheny],
optionally mono-, di- or tri-substituted with substituents independently chosen from C1-4

alkoxy, C1-4 alkyl, halogen, CF3, OCF3, OCHF2, OH, and CN; and
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O r "NI1 ~ 3902, 5-di et hyl - 3- (1- et hyl propoxy) - 6- ( 2-
~i sopr apoxy- 4- propoxyphenyl )pyrazne O, I O OFi, | /| OVCfl, 391F1,C /Np
| a O p-y N[6-chloro-5-(4-chloro-2,6- |XlIdinet hoxypbenyl ) pyraz 16 AUG 2004
n-2-yl]lacetamde 6 O C Ha~O 3922-(wc-butylthio)-3-edhybl rnmet hoxy-5-[ 2-
ucmet hoxy4- (trifluonmet hoxy) pberyl]pyreane x,c% i F+F F -163 1 6 AUG
1004 WO 01/ 60806 PCT/ USOL/ 05264 3931 CHs2- (sec-buty - di Moro ny - , -

" CHsdi ethyl pyrazine CF 7, 5\ N~

o3 ct Ry Reeded dicfl I oy 7l (Gl Che it Mebiecieblodyy sty 6.

(et hy| t bi Oy MERARIRL Hitronfettbeh, -NH(Cys alkyl). -N(Cre aliyl)(Cos alkyl). -O(C
396p{ s5- (4chl oro- 2, 6-di netrﬁ)oxeypﬁgnw}(e“a,\}’) ( Ve Cl—é)( 14 alkyl), -O(Cy.4

met boxy pyr adkyl), 206 §(@e(Cha alkyl);

R; is selected from the group consisting of hydrogen, halogen, C,4 alkyl, -O(C, alkyl), -NH(C;.
4 alkyl), -N(C;_4 alkyl)(Ci4 alkyl), and -S(0)n{C; .4 alkyl}, haloalkyl, trifluoromethyl,
trifluoromethoxy, —XR4 and Y;

Ar is phenyl, mono-, di-, or tri-substituted with Rc, or

Ar is selected from the group consisting of:

naphthyl, pynidyl, pyridonyl, pyrimidinyl, and thiophenyl, each of which is unsubstituted or
mono-, di-, or tri-substituted with Rg;

with the proviso that if Ar is phenyl, phenyl substituted with halogen, napthyl, or naphthyl
substituted with halogen, then the compounds where Rj is hydrogen are excluded;

R4 and Ry, which may be the same or different, are independently selected at each occurrence
from ihe group consisting of: hydrogen and straight, branched, or cyclic alkyl groups
consisting of 1 to 8 carbon atoms, which may contain one or more double or triple bonds,
each of which may be further substituted with one or more substituent(s) selected from
0x0, hydroxy, halogen, -O(C,4 alkyl), -NH(C;.4 alkyl), -N(C;4 alkyl}C,4 alkyl), -
NHC(O)(C;4 alkyl), -N(C;.4 alkyl)C(=0)(Cy.4 alkyl), -NHS(0),(C;.4 alkyl), -S(0)u(C;.4
alkyl), -S(O),NH(C4 alkyl}, -S(O),N(C;.4 alkyl}(C;.4 alkyl), and Z;

Rc is independently selected at each occurrence from the group consisting of halogen, cyano,
haloalkyl, triflnoromethyl, trifluoromethoxy, hydroxy, amino, and C; alkyl optionally
substituted with 0-2 Rp, C..¢ alkenyl substituted with 0-2 Rp, C; 4 alkynyl substituted
with 0-2 Rp, Cs.7 cycloalkyl substituted with 0-2 Rp, (Cs.7 cycloalkyl)C-4 alkyl
substituted with 0-2 Ryp, -O(C,_4 alkyl) substituted with 0-2 Rp, -NH(C,; 4 alkyl)
substituted with 0-2 Rp, -N{C,.4 alkyl)}(C,4 alkyl) each independently substituted with 0-
2 Rp, -XRa, and Y;

Rp is independently selected at each occurrence the group consisting of halogen, hydroxy, cyano,
Cialkyl, -O(C,4alkyl), -NH(C,;salkyl), -N(C,_4alkyl)(C;_salkyl), morpholino,
pyrrolidino, piperidino, thiomorpholino, piperazino, 4-hydroxypiperidino, -S(O)(C;.
salkyl), trifluoromethyl, triflucromethoxy, CO(C,-salkyl), CONH(C,4alkyl), CON(C,.
aalkyl)(Cyaalkyl), -XR4 and Y;
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NC -164 1 6 AUG 2004 WD 01/ 60806 PCT/ USO /05264 The invention and the
manner and process of neking and using it, are now described in suchtjgbqﬂm‘
clear, concise and exact ternms as to enabl e any person skilled in the

to which it pertains, to make and use the sane. It is to be understood that
the foregoing describes preferred enbodi nents of the present invention and
that 5 nodifications my be nmade therein without departing fromthe spirit
or scope of the present invention as set forth in the clainms. To

ek SISl Rl B ol Sl iy 19105

2004 VWHAT I&@)AI J‘@Lb? - 0)nA_ _@jm{fqrj RRp-, ES?(O%N}NRS R/ ' i i
\Ar R4 or a pharnaceu |caII acce tabl e salt tFlereo wherein: Rl is
sel ected fr¥ RBGlﬂE(aS]SyI @)-aiNR=G(FO)-CNIBS @)y 108 Ha (K 2k kg, @1

hal oal kyl , —ﬁ]f 54) or onet hyl , tr| fluoronmet hoxy, -NH(CO _4 alkyl), -N(CL. 4

al kyl) (d _4 alk 35 %ﬁ -Q(Cl_ 4 alkyl), and S(O" (Cl4 alkyl); R2 is selected
from tﬁan@Zdyhdmmdd:mlyisIEcted at-eé8foantlente filerhe ighoupXondflingaitB-Yo ar e def i ned
bel ow and with the provr so that R2 s not -NH2; and R3 is selected fromthe
group consiBEMPREELTRIAFNclsFEA hercygirgroups. whigh RS‘Flsat“”@d@P“%“ﬁi“R@ﬁlof -NH(C1_
4 alkyl), -dlilichnilchHa tRlsubhil o oAG i stitiEhrs drpbley bm ORI kY1

trifluoromethyl, trifl doronmethoxy, and Y, I's absent or an oxygen atom
At is phenWalOaH@h@XO yidroxy oaming,i Cisuableyi Qﬂt:edalwlb RANREC:-oalkyIAEN{G 4sel ect ed
fromthe gr i.n a pyridyl, pyridonyl, pyrimdinyl,
and t hi ophe‘rirwﬂ(e Sl@ﬁifangl Sctbpl‘(e ﬁaﬁfﬁﬂ%bg?l tuted or nono-, di-, or

tri-substi tsaided towW-nenfReredietefocy e groepsi contaiohaie or ot hdtaroftbmy) kelealast i t ut ed
wi t h hal og apt h ar ht h stituyted wth hal ggen, then the
conpounds &/F?é’i‘& &3 ‘%&s H‘rtgﬁgﬂma&@“éﬁt\}@?"ﬁ'ﬂéﬂng pfben FAPRROT HIRPEER: 3%y be t he
sane of isGhdeb@ideiy seddcted 08RRVWERRNEY &R 00 /d 2at each occurrence fromthe
group consisting of: hydrogen and straight’, branched, or cyclic alkyl
groups consisting of 1 to 8 car bon atons, which may contain one or nore
doubl e or tyei pl & %f‘ua 2ach. of smbichy, rragélnbe further substituted with one
or nore substituent (s ecté'sd from "6xo, hydroxy, hal ogen, -Q(Cl.4

al kyl )Ryis M}r(c(éllzl'rcah klyzhgln brhﬁdﬁ‘edl AT ajrdycla)l(ycgroﬁpatdﬂgdu)mg of NHCGE Qrbdnldomb,kyl ),
-N(d _ 4a d3b tlgl &01.4 al kyl), -S(O"(CL.4

al kyl ), ayrﬁﬁ %‘eé’r’ﬂ?r%l u 1§(‘t5 "PIRCEI%2 al kyl ) (C1-0 alkyl), and Z; 166
16 AUGd2004 Rc i s independently selected at each occurrence fromthe group
conS|st|n of hal ogen, cyano, = hal oal kyl, trifluorone

trifl o 3@&9“%9%%@%&%&51 haé%anzcﬁml%x kﬁ(CamlrrdhaNWCIsﬂw,i-t ut ed
with O- 2 R"N a y@!tﬁgwyl)shﬁr&ﬂk}lwrﬁﬂmmrﬁahﬁ ﬁ]dR@ﬂu&gﬁeﬁlHﬁ;%h substi tut ed
with 0-2 substituted wth cycloal kyl )G -4

al kyl Arslanbw! u\r"fe@il wrrrorroodtz, gy isubgiitgted it oogloy nmmmbsmtucré@) widependemIyRD,
-NH(d _4 al Sibstituted with 0-2 RD, -N(CL. 4 alkyl)(Cl.4 alkyl) each
i ndependent |y sugstrtut ed with 0- 2 RD, -XRA, and Y,

halogen, cyano, haloalkyl, trifluoromethyl, trifluoromethoxy, hydroxy, amino, and C, alkyl,

Cjaalkoxy, C;4alkoxy(Ci4alkoxy), mono- or di(Cy.4)amino{C,_salkoxy), and mono- or
di(C;4 alkyl)amino.

19. A compound according to Claim 18, wherein:

Ar is a phenyl group of the formula:

wherein L indicates a bond to the pyrazine ring in Formula B;
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RD i s independently sel ected at each occurrence the group consisting of

hal ogen, hydroxy, cyano, Crdalkyl, -Q(d.4alkyl), -NH(Cv4al kyl),

-N(d _4al kyl) (G .al kyl), norpholino, pyrrolidino, piperidino, 16 AUG 2004
t hi onor phol i no, pi perazi no, 4-hydroxypiperidino, -S(O.(d _ 4alkyl),
trifluoronmethyl, trifluoronethoxy, CO(d-0alkyl), CONH(G . alkyl), CON(CL.
4al kyl ) (C1. 4al kyl), -XRA, and Y; X is independently selected at each
occurrence fromthe group consisting of -CH2-, -CHRB-, -0-, -C(=0-

Ng(B- O _QE%P %e@y}gfomg%uamma? M&%&O&I\pﬁrqﬁﬁg%n? n'gl B&“ﬁ%( O Nztlal k? I( )0)2 n-,

and -NRBS(Q))snmem@ylnc‘épaﬁuthyaena:mmﬁl@ﬁendentIy sel ected at each occurrence
fromthe group consisting of: 3- to 7- nenbered carbocyclic_ and

het er ocycl i RelQgeB fyano, \M%loéjrlfyhr‘%ﬂ‘éoé‘?m?%ﬂeﬂ‘ﬂ“@wliﬁx& biroxys ammoe#ghGies, whi ch

may be subs e o) ogen,

na oal Ky ¢ el EROUG SRR T RS Yo SPGB 1y o8 0 °3

al kyl ), -N(lﬁbnb oKl dkyDamiabkyl ), and - S(O) (A-4 alkyl), and said 3- to
7- menber ed heterocyclic groups contain one or nore heteroaton(s) selected
fromN, O, and S, with the point of attachnent being either carbon or
nitrogen; amd n Asompaﬂﬂqadﬂaﬁ,gyc,@ﬁhrgqge@lh@@meach occurrence from0, 1, and
2. 2. A corrpound of according to Claim1l wherein Ar is substituted phenyl.

3. A cOnfseubardEdrdinke fosmdpai m 1, R4 is absent and Ar is phenyl, nono-,
di-, or tgi-substituted with Rc. 167 1 6 4U6 2004 4. A conmpound accor di ng

to daim ei n R4 is absent and Ar is phenyl, nono-, di-, or
tri-subs }*with Rc, and Rl and R3 are independently selected fromthe
group conskst/l ng of hydrogen, hal ogen met hyI et hyl, ethoxy and net hoxy.

d. ' b d [ h I,
no- SN L 1Bt SRR b Bt il BBl B 00" RB, i ch mmy bo the

sarre oandcthé f)lmnghgrpularseubsundapar]ﬂianbhsa sﬁdzawghsubsbrmtseﬁldepeﬁde@ugzl i c alkyl
groups havin fr o 8 carb contain one or nore
doubl e or t¥ bei5eeg: SACIAISBING CIRTPaRhY. TSROy k@ Ra | 5
absent and a%:nb%&'lﬂ}mc NRIOxy, C;JAtkox allox$ ) Bhbl sH&E, Waldindie;. RA and RB,
whi ch may be the 1sarre or1 di ffyerelnt a}‘regl% nde?ejndently qu ect edlat each
occur rence AKERY) ed HOBAOBATai skyhamB0:  strai ght, branched, and cyclic

al kyl groups having froml to 8 carbon atons, which may contain one or

nore double or triple bonds; and RL and R3 are independently selected from
t he group cnsi s%nmgp@mdhy@ndlgnghahd@mﬂhen’fbtlmylh et hyI et hoxy, and

met hoxy. 7., A conpound of the Fornmula: I X Rv/N Y~YRa R ‘N Ar Formula A
wher ei CZ al kynyl, hal ogen, Cl-4 haloalkyl, Rl is selected fromH, Cl.4
al kyl , A al kenyl, trifluoronethyl, trifluororrethoxy, -NH(C1. 4

al kyl),-N(C14 alkyl)(d _4 alkyl), -Q(CL. 4 alkyl), and S(On(Cl.4 alkyl); R3

is selectped fwomthe group consisting of hydrogen, hal ogen, C-a al kyl,
-Q(CL. 4 al ) oxNH(C1_ 4 alkyl), -N(Cl.4 alkyl)(d 4 alkyl), and
-S(O" (CI 4|l al ky|l ), hal oal kyl, trifluoronmethyl, trifluoronethoxy, and Y;
168 1

X Af

wherein:

R, and R; are independently chosen from halogen, C; .4 alkyl, -O(C,.4 alkyl), -NH(C;_4 alkyl), -
N(Ci alkyl)(C;.4 alkyl), haloalkyl, trifluoromethyl, and trifluoromethoxy; and

Ar is a phenyl group of the formuia:
2

6
wherein L indicates a bond to the pyrazine ring in Formula B;
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Rx and Rv are the sane or different and are independently selected from
hydr ogen and straight, branched, or cyclic al kyl groups consisting

8 carbon atons, each of which al kyl groups may contain one or mor e gotmﬁlz&ﬂ‘r
or triple bonds, and nmay be further substituted wth one or nore
substituent(s) selected from oxo, hydroxy, halogen, -Q(Cl-4 alkyl), -

NH( C14 al kyl), -N(CLl.4 alkyl)(Cl.4 alkyl), -NHC(O (CLl.4 alkyl), -N(CL. 4
alkyl)C(=O (A - 4 alkyl), -NHS(On(Cl.4 al kyI) -S(O)n(Cl 0 al kyl),

-S(O"N kyl| 14 aI nd phenyl,
op§ i Z)na[fql( b ol er'fgl- %‘%%% is SU§5([de g &Blg’ttlwtou ‘%Vl%? ﬂosétbod'g ?ylt‘ L?EH? w’ﬁ] ndgpe n)d/ent |y
chosen frOf’@uﬁéntéerﬂds)iﬂd@pcn(ﬁilﬂﬁsélédmd frorﬂahﬂgg? , cYang, hafdahd, tﬁmﬂﬁgme@y’l and

CN, with the proviso that at |east one of i s not hydrogen; and Ar
i s phenyl, Iﬁ'ﬂﬁeromeﬁroxy hydraxy; anginpcs- stqﬂ%onakkﬁm 1-agfkoxyAE jatkoxx) aramed f r om
the group c , r pyr| m di nyl, and

t hi ophenyl , &Qﬁdccﬁ4jaﬁﬁn V%tc‘f'ua L%ﬂ&(ﬁ%t B‘?%Q:I T ngimyd )

tri-substituted with Rc; W|ththe prowsothat if Ar |s phenyl phenyl

substitute hal oge napt hvl apht ho stityted with hal en,
then the cg%%nounﬁg‘)%‘g‘\ng AEEOTTI08 Fﬂlgpﬂﬁéﬂ“&f"@”b]kb‘ﬂﬁlg‘g& engAdendy selgHe % nay
be t hefromiRe @ouplednsRERNGS hydfcheh MARDPEAARRYIVethA| &R68hndimémskly. Occurrence

fromthe group consisting of. hydrogen and strai ght, branchéd, or cyclic

al kyl groups consisting of 1 to 8 carbon atons, which may contain one or
nmor e doubl rotg : be further substituted with
one or rmrgz?’:ubstll:@] ?Q%Brdl acliﬂjflr%{)i’{rgleclk((};g{(é)mﬁ{hydroxy hal ogen, -Q(Cl.4

al kyl'), -NH(C14 al kyI) - N( CL. 4 aI kyl)(Cl4 al kyl), - NHC(O) (Cl-4 al kyl),
-N(C1-0 al kyI )C(=O (CL.4 alkyl), -NHS(On(Cl4 alkyl), -S(O"(CL alkyl),
-S(O nKH(Ci4 al kyl), -S(O" NCl1.4 alkyl)(Cl.4 alkyl), and Z, Rc is

i ndepepdentll y sgl ecgﬂed at each occurrence fromthe group consisting of

hal ogen; IoaIkyI trifluoronethyl, trifluoronethoxy, hydroxy,
am no, and ﬁ at ky optlonally substltuted with 0-2 RD, C2-6 al kenyl
substi tut eg RD, Cl14 al kynyl substituted wth 0-2 RD, C3.7

cycl oal kyl substltu%qe]ﬁyvméh 0-2 RD, (C3_7 cycloalkyl)G -4 al kyl
subst i t ut edHir¢iA Aok O(C -4 alkyl) substituted with 0-2 RD, -NH(Cl-4
al kyl') substituted with 0-2 RD, -N(Cl-4 alkyl)(CL.4 alkyl) each

i ndependently substituted with 0- 2 RD, -XRA, and Y; RD is independently
sel ect ed at2%ach‘\ swERQuUnd ﬁ@@rrln&tqﬁ@upl SERITS 1N 4 fgangardHa Y BEEGRF FReapiek y
cyano, Cl- 4al kyl),
or pno? PRy tnp pRbha BRI bn 1KV oK o sl LHRCROLEL I o,

pi perazi no, 4-hydroxypiperidino, -S(O"(Cl_ 4alkyl),trifluoronethyl,
trifluoro oxy 4al .kyl Cl. .

4al kyl ) (CL. alky‘rf"c%‘i‘drﬂ}lac‘?ﬁ%' g(m@om gﬁ%éﬁ&ﬁ‘b%ﬁ‘?@i’éﬂ%?é%“%“&%{@ﬁl
occur r finesonkl 88y the cghpiund doesSdos Showdarf statishiBly sigaifi¥ant actiGity at thép =@)05

- ( O)O S(OS, -NH, -NRB-, -C(=0)NH, -C(=ONRB-, -S(O,NH, S(O"
NRB- , W}’s@f sipaificancgy 0) “NRBC(=0) -, -NHS(O).-, -O8iH (Cl.4alkyl)2 ,-,
and -NRBS(O%; Y and Z is i ndependently sel ected at each occurrence from
the group consisting of: 3- to 7- menbered carbocyclic and heterocyclic
groups, whi2éh ar4 pharmaeeutiedl compenian comprisinga pharmenaesuticelly egsepiablaggrrioe
substi e ts sel ected from hal ogen,

hal oal ‘9”@ m‘%g‘:}r &%‘y‘ﬂﬁ%&ﬁ%, ‘ﬂtdﬁﬂ’f QA alkyl), -NH(Cl4 al kyl),
-N(C14 aI kyI)(Cl4 al kyl'), and -S(O) (Cl 4 alkyl), and said 3- to

7-rrenbered et er roups contain one or nore heteroaton(s) selected
fromN, O, pgﬁq‘f’%edt}ﬂ’é Pical,pomposition SOMPTIRE Hg ei t her carbon or

ni trogen; %ﬂﬂ‘nﬁcélﬁlch]f&ﬁﬁﬁﬂd&%ﬂdlalﬁleiﬁﬁTa%dntﬁfneﬁﬁﬁlhnﬁﬁﬁﬂéds%ﬁ@sﬂg’lﬂm 0, 1, and
2. 8. A compound according to Claim?7, wherein Ar is phenyl, nono-, di-, or

tri- sOUBRISHioNdeItratampatent seffringfroshen Fxiedy dispidere p stiefsmielntpd disprder, @83t r om t he
group gﬁﬁg&&hﬁg of hydrogen, hal ogen, nethyl, ethyl, ethoxy and nethoxy.
. A conmpGu

according to daim?7, wherein:




R1 and R3 are independently chosen from hal ogen, Cl.4 alkyl, -Q(Cl.4

alkyl), -NH(C .4 alkyl), - N(Cl.4 alkyl)(C1.4 al kyl), hal oal kyl,
trifluoronmethyl, and trifluoronethoxy; and At is phenyl, which is nAA%AU52W4
di-, or trisubstituted with one or nore substituent(s) independently
selected from hal ogen, cyano, hal oal kyl, trifluoronethyl,

trifluoronethoxy, hydroxy, amno, and Cl-6 alkyl, Cl4al koxy,

Cl- Oal koxy(Cl . 4al koxy), mono- or di(Cl.4)am no(C . 4a|koxy) and nDno- or

di (C14 al kyl) am po. 10. Aco nd. accor di a|m7 rei
hydrogen; 1 ‘% COMmPOURg 35CaR 35 &‘? n“"ﬁ"i‘egr%% @h“e B]Eﬁ‘fgﬁéf‘?‘%ﬂ %f
strai gt]teth)hﬁ@Pﬂ!}gqnetﬁéxﬁyﬁ]dncg -@hls¥! groups having from 1 to 8 carbon atons,
whi ch nay contain one or nore double or triple bonds; Rl and R3 are
[ ndependent |y chosen from hal ogen, Cl-4 alkyl, -O(d_4 alkyl), -NH(Cl.4
alkyl), - 14 QLo Gl b draidld! LM 1o gkt or omet hyl , and

an r s phenyr, :

trifluoronethoxy; or trlsubstltuted
with s@hﬂﬁorhmamm(gphdnnqap(edﬁdmmmy(lsemlh;epxbpﬂ)pyizrzmm ahﬂ:lleogen, cyano,

hal oal kyl, trifluoronethyl, trifluoronethoxy, hydroxy, amno, and Cl -6

al kyl, Cl.4al koxy, Cl-aal koxy(Cl. aal koxy), nono- or

di (C14) am d PORim @ I onmpound
accordi ng Fg(d fran&ﬂﬁ V\hg(r:%?‘ﬁng }m @hlila%egg etﬂyighv%ygﬂlgwr@r? GfII:ﬂgtr]r@?%e group
consi s¥- [%gleﬁlpx}’-ét(tfeflll?mmethﬂxafmeyi] pyrzinyedniipe.al kyl groups having from1 to
8 carbon atons, which may contain one or nore double or triple bonds; Rl
and R3 are i ndependent |y chosen from hal ogen, Cl4 alkyl, -O(Cl.4 al kyI ),

- NH]S ICI 4 aldyl), Aeorh%dﬁhlé\aedokd/lhg Eo@llﬁ:ilﬁllkl)alrﬁed Sllcf(al-dr?wr?-ﬂl—mctlhj’/lbflénygr:@%ylhy| , and
tri nd Ar is a phen group of the fornula: 2 6 erein L
i ndi c;@égj‘z’ﬁ' EB‘P%”Q'%"’{WXEW%? ém?’?;‘ng in Fornula A, and the phenyl group is
substituted at one, two or three of positions 2, 4, and 6 with
substituent(s) independently selected from hal ogen, cyano, hal oal kyl,
trifluorometnyl At:@mmwélamln@sqﬂlawamwdsaﬁ%rqh fo-énd Cl-6 alkyl,

Cl. 4a |:I‘§I.Q(X. "hcl‘t}iolal}']éoxyg-%ﬂ@'l}ﬁ 1= }“{\IP 3-inicth A&/ 10z 1.-4.-a1.119f;(\,C| 4al kOXy) and
mono- Br-d (a2 Y am ho., © (':Jf)n‘poun 2¢¢ording to Caim7, wherein:
Rx is hydrogen 171 1 6 AUG 2004 Ry is chosen fromthe group consisting of:

SO e e o QU R B o

i ndepediek@it3-y1- emgaﬁ)ﬁjpoiy)pmahaé.ogen, Cl4 alkyl, -Q(Cl.4 alkyl), -NH(Cl1. 4
al kyl), - N(Cl.4 alkyl)(CL. 4 al kyl), hanaIkyI, trifluoronethyl, and
trifluoronmethoxy; and Ar is a phenyl group of the fornula: wherein L

i ndi cates agbondy E&nﬁd%%dﬁwo?cﬁi&g“ﬁn ('il!aﬂﬂl'rﬁnﬁ@@rﬂlhl@th@ﬂ Na('iclatﬁ}hﬁmﬁﬁf-ﬂ)(k group is
substituted at positions 2 an wi th substifuents i ndependently sel ect ed
from w#apbbybRYragyIrmingal oal kyl, trifluoronmethyl, trifluoromnethoxy,
hydroxy, am no, and Cl.6 al kyl, Cl4al koxy, CI. 4al koxy(Cl. aal koxy), nono-
or di (G _4)am no(d _4al koxy), and

35. A compound according to Claim 1, named 5-[4-chloro-2-

(trifluvoromethyl)phenyl]-3,6-diethyl-N-(1-ethylpropyl)pyrazin-2-amine.

36. A compound according to Claim 1, named 3,6-diethyl-N-(1-ethylpropyl)-5-{2-

methoxy-6-(trifluoromethoxy)phenyl]pyrazin-2-amine.

37. A compound according to Claim 1, named 5-(2-chloro-4-methoxyphenyl)-6-
ethyl-N-(1-ethylpropyl)-3-methoxypyrazin-2-amine.

38. A compound according to Claim 1, naméd 5-(2,6-dichloro-4-methoxyphenyl)-3,6-




nono- or di (Cl.4 al kyl)am no. 13. A conpound according to Caim?7 of the
formula: HY N R3 1 F1,1 -N Ar wherein: Rl and R3 are independephl%
chosen at each occurrence from hal ogen, Cl-4 alkyl, -Q(Cl.4 al kyl), b 2004
NH(C1.4 al kyl), -N(Cl4 alkyl)(d _4 alkyl), haloalkyl, trifluoronethyl, and
trifluoronmethoxy; and Ar is a phenyl group of the fornmula: 2 6 wherein L
indicates a bond to the pyrazine ring in Formula A, 172 1 6 AUG 2004 and
the phenyl group is substituted at one, two or three of positions 2, 4, and
6 with, ) |nde ndently sel ected from hal ogen, cyano,

hal oal ‘ﬁﬁ’ypﬁt ﬁ?@gérgﬁ)é] FP(“TZI T€uor onet hoxy, hydroxy, am no, and Cl-6

al kyl, Cl.4al koxy, C -4a| koxy(C14aI koxy) nono-

di (CL4) am no(C _4al koxy), and nono- or (CL.4 aI k&néam no. 14. A conpound
accor di ng t¥-C ot fPRPYndageordigg FﬁJ@é*m\lh%dr?’ 6-giethyl-Ned egtloriprenyl)y-(el ect ed

at eache.f p}uirlg f&vlh t,laﬁ consi sting of: hydrogen, hal ogen, cyano,
hal oal k§| y tri f |y rrgmk rltr| ?joromet hoxy, hydroxy, am no, Cl_6al kyl,

a _ 4al koxy, d 4a| koxy(G al koxy), m)no- or di (Cd _4)am no(C . 4al koxy),

and nono- o di 4 al .k m no... an e_i ndependent|y chosen
from hal oge‘{n0 & 'EPWP Xco)ff &&t°4C]§W$ { james I%F[(zgs b‘%‘éﬁ“!&‘i"}"ghyg i’

al kyl') éth¥1-M-(Ble ylp}gpylmaj ﬁﬁ{hl@ygpyr{;zﬁﬂ Dlawghomet hyl, and trifluoronethoxy. 15. A
conmpound according to Claim7 wherein Ar is phenyl whi ch is nono-, di-, or

tri- substituted with Rc; Rx and Ry, which nay be the sane or different,

are i ndepengent | Cg,ﬁé QC(T@‘] CB 4 n stlng
of : straight, br%n ﬁﬁh% 1%?9@351?%%‘}%?& 5 &lﬁ% Eﬁer& Oygf}&]cﬁg car bon
at ons, (Iwhétbyibntayy)ppragiae.n one or nore double or triple bonds, and Rl and R3

are independently selected fromthe group consisting of hydrogen, hal ogen,
met hyl , ethyl, ethoxy, and net hoxy 16. A conmpound accor ding to daim1l of

the formul &42.173 &orﬁpow@ae&&ﬁng& ‘Claink rAfamehQrsealem@( ogﬂezJ ndependent |y
hydr ogen or CI-&@ kyl ; or i's CHZ)z (CH2) 2/ wherein z
is 0 oPethylpropoxy-6-itimethany Bf(‘r’cﬂh'é"’lﬂlﬁﬂfﬂlfb’}{’hem PY®zingt R3 RI N Ar Formul a B

43. A compound according to Claim 1, named 2,5-diethyl-3-(1-isopropyl-2-
methylpropoxy)-6-[2-methyl-4-(trifluoromethoxy)phenyljpyrazine.

44. A compound according to Claim 1, named 5-{4-chloro-2-

(triflucromethyl)phenyl}-N-(1-ethylpropyl)-3-methoxy-6-methylpyrazin-2-amine.

45. A compound according to Claim 1, named N-(1-ethylpropyl)-3-methoxy-5-[2-
methoxy-4-(triflaoromethoxy)phenyl}-6-methylpyrazin-2-amine.

46. A compound according to Claim 1, named 5-[4-chioro-2-

(trifluoromethyl)phenyl]-6-ethyl-N-(1-ethylpropyl)-3-methoxypyrazin-2-amine.

47. A compound according to Claim 1, named 3-ethyl-N-(1-ethylpropyl)-6-methoxy-
5-[2-methyl-4-(trifluoromethoxy)phenyl]pyrazin-2-amine.

48. A compound according to Claim 1, named 5-(2,4-dimethylphenyl)-6-ethyl-N-(1-

ethylpropyl)-3-methoxypyrazin-2-amine.




wherein: Rx is chosen fromthe group consisting of. straight, branched, or
cyclic al kyl groups, including (cycloalkyl)al kyl groups, having from1 to 8
carbon atons, which groups nmay contain one or nore double or tripl el B A0
each of which groups may be further substituted with one or nore
substituent(s) independently selected from oxo, hydroxy, halogen, -O(C .4
al kyl), -NH(Cl.4 alkyl), -N(C-4 alkyl)(C3 4 alkyl), -NHC(O (Cl A al kyl),
-N(Gi 4 alkyl)C(=O0 (A _4 alkyl), -NHS(O" (C1_4 alkyl), - S(O" (C14 al kyl),
-S(O"NH(C14 alkyl), -S(O" NC .4 alkyl)(Cl.4 alkyl), Z, and phenyl,
optionally nmono-, di- or tri-substituted with substituents independently
chosen fromig€l- 4A ddlpouyd acedrdtheab K¥dim 1 X P , and
ON and 174 1.6 A gy o isggegc"tneldﬂ%@%r’er?ﬁ Sy fﬁ’g‘ﬁf’%ﬁﬁ‘h}a@enw,
C24 al RUWipropyhxi-gxsthexy Gnpettvlpyragiatoeming) ., tri fl uor onet hyl ,
trifluoronmethoxy, -NH(G _4 alkyl), -N(Cl.4 alkyl)(C .4 alkyl), -G 4
alkyl), and S(O"(GC 4 alkyl); R3 is selected fromthe group consisting of
hlygr?)?en, hél:).oglea,coﬁij:gumi degdrding @ Claléirlr(aa:, gia&h%d ?:(315&@%,_4_{5_[ :_kyl ), - E(IO 4

al ky 14 a ,-and -S(Q " (G 4 al ky al oal kyl, tritluoronethyl,
triflu ‘SB@W@W?“"]%}l\e‘Bﬁ%&%ﬂnygﬂﬂh%ﬂ%ppe'}mprppm (dithigearbpnatedubst i t ut ed
with Rc, or Ar is selected fromthe group consisting of: naphthyl,

pyridyl, pyridonyl, pyrimdinyl, and thiophenyl, each of which is
unsubstitut®d orA CAABMN ageardingto Claim d ubrmpdd 2,5-eikthyil-BH( 1 Ryl prbpdxydeg2pr ovi so
that i J ituted with hal ogen, napthyl, or naphthyl
substi %]S@Ea)x \?ﬁ?ﬂﬁﬂgfrugéﬁéw#gﬁhﬁﬁgmg@ﬁpounds where R3 is hydrogen are

excl uded; RA and RB, which nmay be the same or different, are independently
sel ected atsafach occurrence  hon, the group y s s Consisting g -of-

hydr ogen antf-st rACJRPOIRI R dige it Clajm i ’ta"éﬂdgﬁ"ﬂle%hfqp@'%hﬁdﬂﬁoﬁﬂ)ﬁ&of 1to 8
car bonfladroiZsmethbit yphe@)py a0t AhMinene or nore double or triple bonds, each
of which may be further substituted with one or nore substituent(s)
selected from oxo, hydroxy, halogen, -Q(Cl4 alkyl), -NH(Cl 4 alkyl), -N(Cl4

al kyl) (C14 & kyl A comnds Eld. abkyl )y, - NGGLA al kyl) & =0 (C14 al kyl ),
-NHS(O) " ( 0?4 a|"|i<c‘|’ )y J\tﬁg%'o o(ad "‘3?{’12;2/1 '5‘[}““@g(é)“ﬁ]%’éi’%‘ﬂﬁéé‘f'ﬁyp'fé( O nN( Cl4
al kyl ) diethul-Mt(kyerhylprapid)p¥raziee2-aminendependent | y sel ected at each occurrence
fromthe group consisting of halogen, cyano, haloal kyl, trifluoronethyl,
trifluoromethoxy, hydroxy, amno, and Cl -6 alkyl optionally substituted
W Lh 032 PO C3 7 cyel onl Kyl Subst I Luted w h O 3 BB ey )G -
Wi t 3 -7.cycloal kyl_supstituted wt - ) -7 cycl oal ky -
al kyl d‘%‘&@éﬁ?i‘%{h@@fﬁﬂ}?yﬁ?émmq Cl4 alkyl) substituted with 0-2 RD,
-NH(Cl 4 al kyl) substituted with 0-2 Rn, -N(Cl4 alkyl)(Cl4 al kyl) each

i ndependent]y substituted with 0- 2 RD, -XRA, and Y; RD is independently
sel ect ed at>deacH ERIBRAUAE Agcerdinglodlaigpl,cemeil &-(Grchlab-4nEd, e dethylSyfdr-oxy,
cyano, ; 4a 2 kyl - N( Cl4al kyl ) (Cl4al kyl ),

nmor phoﬁt?ﬁ%éﬁylpyrlﬁ(gp%gﬁo, IE%{]%J%WE:}ES l?‘ﬂ%héng[#bﬁﬁ%[ ‘no, piperazino,

4- hydr oxypi peridino, -S(OO0(CI. 4dalkyl), trifluoronethyl,

trifluoro hoxy, Cldal kyl. H(C 4al kyl ), CON(Cl. 4al kyl) (Cl4al kyl),
L Ra, and| 90 378 EHPORBER e o BB b ) OB Ecime oty BRI

occur r@reteylfropyl)-B-neetigixg uismemiph SkinWa@ie - CH2-, -CHRB-, -0-, -C(=0)-,

-C(=0 0O, -S(O"-, -NH, -NRB-, -C(=O NH, -C(=ONRB-, -S(O" NH, -
S(O.NRB-, -0OC(=S)S-, -NHC(=0)-, -NRBC(=0O)-, -NHS(O, |,

- GSi HO( G 4al7ky| Weompoudaecord¥ZRSCHRIR 1 (£ 41 fmd dent Ly, sel ected at
each occurrence fronq_t he g%tﬂp ?g%?lslt’P%%lag?:(;’g-ﬁql!gﬂg’%ﬁgnrég{r}"gah@gﬂbocycI iC
and het-€rebyleytpxy)pyrazips, which are saturated, unsaturated, or aromatic,

whi ch nay be substituted with one or nore substituents selected from

hal ogen,

58. A compound according to Claim 1, named 5-[4-(1,3-dioxolan-2-y1)-2,6-
dimethoxyphenyl]-N-(l—ethylpropy1)~3-methoxy—ﬁ-mcthy]pyrazin—Q—amine.




hal oal kyl , oxo, hydroxy, am no, CIA alkyl, -Q(C A alkyl), -NH(CLA al .)A
-N(C, A "alkyl)(ClA alkyl), and -S(O"(C' alkyl), and said 3- to 7-me el 2004
het erocyclic groups contain one or nore heteroaton(s) selected fromN, O,
and S, with the point of attachment being either carbon or nitrogen; and n
|s i ndependently sel ected at each occurrence fromO, 1, and 2. 18. a alLw |

|l ~ U--: . r. conmpound uu to Ca ,g niui . ,,wciw. R is selected
from strai ght, branched, or cyclic al kyI groups cont ai ni ng of 1 to 8 carbon

atons, wh n re.doubl rtr Rr and
R3 are i nd?g{;ndenf ﬁ?ygi%ggg%r%ng[o gﬂ e l’J"e& A ﬁ‘W‘P’pimé?‘&iYPj'eaﬁﬂgn
- NH( ClethygdiNy1-pthylprogyO-6-hetokypyydAnL A aalidey| ), hal oal kyl, trifluoromethyl, and

trifluoronmethoxy; and Ar is phenyl, which is nono-, di-, or trisubstituted
Wi th one or nore substituent(s) independently selected from hal ogen,

cyano, hal kyl f (Y, , ) N and C1
alkyl, a ,@: ko>{!§‘/c‘Srﬁ JJHH%@%@?&]&@ daﬂﬁg%g@_?ﬁ )’T%él f‘@ﬁ%ﬁﬁ?ﬁﬁé@@%ﬁ% koxy),
and nonG-methoxyib{n@1lylphdnyl))waiim@-andife. A conpound according to C ai m 18,
wherein: Ar is a phenyl group of the formula: 2 6 wherein L indicates a
bond to the pyrazine ring in Formula B; 176 1 6 AUG 2004 and the phenyl

group is suisti tait@spahd Qé‘tﬁrdlh ,Cl@in 1, hiaBRd of (2 RERIKS-UGRGhkypllenyBls6 W th
substi tuelr;}te{ h%l ndependent | ected from hal ogen, cyano, haI oal kyl ,

trifl uB§B 1sopropyltd-methy mes&)yyraﬁlylf oxy, amino, and Cl-6 alkyl,

CL4al koxy, Cl.4al koxy(Cl. 4al koxy), nono- or di (Cl4)am no(CLl. 4al koxy), and
nono- or di (Cl-4 al kyl)am no. 20. A conpound according to Caim 18,

wherein: A2 i s Aacquhmmpd agpooding wfClaine] ,foe e 2 (4- {2 [(hethgipropl])amiop:6t es a bond

h b d
bost ¢ BBE R B B PR B BAREIR | sl ected from hal ogen,

cyano, hal oal kyl, t r| fluoronmethyl, trifluoronet hoxy hydroxy amno, Cl-6
al kyl , Cl4al koxy, 4al koxy(Cl oxy nono- 4) am noé Cl
4al koxy), &Ad ndh mR?I‘m@IF‘(C@i “%W@P%]fﬂ“ﬁ@ed 214 CNOEQ)%MHP]K@EB% Ingto
G ai MelpfiprBbyii-BondiRid. a.em¥|n?r,7N 2 Rsifd ~N' Ar wherein: Rl and R3 are
i ndepe entTy chosen from hal ogen, Ci4 al kyl, -O(Cl.4 alkyl), -NH(Cl4
alkyl), - N(CG4 alkyl)(Cl .4 alkyl), haloal kyI trifluoronethyl, and

trifluoromgihoxy c@l%uﬁﬁ adcR B ¥iln 9 E% E"%éﬁ%i}{%h%%ﬁﬁ@éﬁéﬁl 4 and

indicates a bond to ‘the pyrazithe Ting
t he p%@bthgkpmml)r@mthbsﬁpylmﬂmﬁ-aaﬂneone tvvo, or three of positions 2, 4,
and 6 with substituent(s)independently selected from hal ogen, cyano,
hal oal kyl, trifluoronethyl,

65. A compound according to Claim 1, named 5-(4-chloro-2-ethoxyphenyl)-3-ethyl-

N-(1-ethylpropyl)-6-methoxypyrazin-2-amine.,

66. A compound according to Claim 1, named 5-(2-chloro-4-isopropoxyphenyl)-3-
ethyl-N-(1-ethylpropyl)-6-methoxypyrazin-2-amine.

67. A compound according to Claim 1, named 5-[2-chloro-4-(1-
ethylpropoxy)phenyl]-6-ethyl-N-(1-ethylpropyl)-3-methoxypyrazin-2-amine.

68. A compound according to Claim 1, named 5-[2-chloro-4-(1-
ethylpropoxy)phenyl]-N-(1-ethylpropyl)-3-methoxy-6-methylpyrazin-2-amine,

69. A compound according to Claim 1, named 5-(2,4-dichlorophenyl)-N-(1-




trifluoromethoxy, hydroxy, amno, Cl.6 al kyl, Cl4al koxy,

C] 4al koxy( Cl1. 4al koxy), nono- or di (G A) am no(d 4al koxy), and nono- of 6 AUG 2004
di (C1-4 al kyl)am no. 22. A conpound according to Claim17 wherein RL and R3
are independently selected fromthe group consisting of hydrogen, hal ogen,
met hyl, ethyl, ethoxy and methoxy. 23. A conpound according to Caiml of
the formula: wherein Ais NRA or 0. 24. A conpound according to claim1,
wherein in a standard in vitro CRF receptor binding assay the conpound

exhi bi 50 | .Ue AC r.equal to 1 mcronolar. 25. A
corrpouglgy%%c%gg@ﬁ]\éa]tog?&%edr’wﬁﬁﬁa%vﬁgpaenﬁﬁc| n a standard in vitro sodi um

channel functional assay the corrpound does not show any statl stl cal |y

significant (gct ic%i t%l at the p. 05 level of significance.
B

phar maceut i & PYdcCRr II‘? 93111‘@ 1aﬂ%%%§ﬂ9{%ﬁ45r®5(§e@@mraﬁhﬂ) carrier
and a @qmem@]-gfyl]alvs(@m}msbﬂ}:&%%ag 3%9@1 1ivih:2-#rhineA PACkaged

phar maceut | cal’ conposition conprising a ceuti ca corrp05| tion of claim
26 in a container and instructions for using the corrp05|t|on to treat a

patient sufferin n L sorder order, or
an eating ’5 i"sor 8&"}@ af&ééﬂégggﬂﬂq meg I@(Sfrﬁ Gopé’ %1 ‘gﬂﬂ Claimli,
nanmed ﬁze(haxyblﬁhymﬁh@e(m@lmbﬂ]y@yﬁi&hyi—aﬁhne

(1- et hyl propyl ) - 3- net hoxypyrazi n-2-am ne. 29. A conpound according to Caim
1, nanmed 5-[4-brono- 2-

(trifluoro hox | E&Bﬁh 2 am ne. 30.
A corrpoundn?ccor%}:ﬁlgﬁ?yd ac%r%ngk&éngﬁelh%&%ﬁd%{yda %}E?‘%l?opy ) - 6- met hoxy-
5- [ 2- nethApsopyD-6methpxrdmethyl pyosay)-Breaemind.] pyrazi n-2-anmine. 31. A conpound
according to Caim1, nanmed 5-(4-chloro-2-nethyl phenyl)-6-ethyl -

N- (1- et hyl propyl) - 3- rret hoxypyr azi n-2-am ne. 32. A conpound accordi ng to
Caiml, naffed 5Af@mpédundracecdding & Claim 1, named.2,3-diethyl-3<(2lethyl-4. n G . 1 ., IT
/1 .. auwvm n,y )rn..nyit-v-eu,yi- -

-a, u~ym‘%‘§9’f¥%5“fax)16&bssomyle¢mhw IRIAPOXY)PFY4ZE: 33 A compound accor d| ng to
Caim1l, named 2-[2,4-bis(trifluoronethyl ) phenyl ] - 3, 6-

di et hyl - 5- (1- et hyl propoxy) pyrazi ne. 34. A conpound according to Claim1,
named 3, 6- di%t h swy%métaﬁ%ﬂr?jfl&Mbﬂusl(@qué%tqﬁmxyﬂrﬁazmnowmw 35. A
conpou &-chloro-2-

(trifl oron@ghgl )@g”r’]‘t'etﬁ@’%@hmh}d’y EF? "1 et hyl propyl ) pyrazi n- 2- am ne. 36.
A conpound according to d ai m 1, narred 3, 6-di et hyl - N-(1-ethyl propyl)-5-[ 2-

met hoxy- 6- (440 fl (0)'¢ azi n- 3 A corrpound

accordi ng ti)sr(} a"#gﬁg n&ﬁlgrre y@}ﬁ’ﬁ% nalf’c t'%o‘:)]("goﬁﬂer{éT)

et hyl - dth{lpropbiy)pieng]y3-9thyd-Nret - Bmybpﬂ)ﬁyﬂzd—ﬂreﬁmﬁypyﬁﬁm 28mirk. corrpound according
to daim1l, naned 5-(2, 6-dichl oro-4-nethoxyphenyl)-3,6 179 1 6 AUG 2004

di et hyl - N- (1- et hyl propyl ) pyrazi n-2-am ne. 39. A conpound according to daim

1, named 3, di %B&&pd\hnﬁ%c&tr&mé EH@;BMM minfed2-[2-chloro-4-
methyl -1, 1' - bi ;lalhen yl - 4- % %ram n-2-am ne. 40. A conpound according to
pget 1¢

a ai m @riflypse sl)wnmuﬁ»ﬁs yk3- ﬁbetbﬁlbvmy)pmwmm ] - 6-

et hyl - N- (1- et hyl propyl ) - 3- met hoxypyr azi n-2-am ne. 41. A conpound accordi ng
to daim1, naned 2-(2,4-dichlorophenyl)-3, 6-diethyl -

(1- met hyl butoxy)fyempiund aceb2dinghtocClajmo lvaned Mo{ldethglptapyDha[4a(ld, named

2, 5-di

met hy| ﬁ‘ﬁ"%ﬂl&%’a)%‘{lﬁ'gﬁlrﬁ%ﬁ%@ﬁ]?(“FPF?‘V'L?O'?‘S‘H%‘PHW%%H@W ] pyr azi ne.

78. A compound according to Claim 1, named 5-[2-chloro-4-(2-
methoxyethoxy)phenyl]-N-(1-ethylpropyl)-3-methoxy-6-methylpyrazin-2-amine.

79. A compound according to Claim 1, named 5-[4-(difluoromethoxy)-2-

methoxyphenyl]-N-(1-ethylpropyl)-3-methoxy-6-methylpyrazin-2-amine.




43. A conpound according to Caim1, naned 2,5-diethyl-3-(1-i sopr opyI

nmet hyl propoxy) - 6-[ 2-nmet hyl - 4- (tri fl uor onet hoxy) phenyl ] pyr azi ne.

conmpound according to Claim1, named 5-[4-chloro-2- (trifl uoronet hyI fﬁk@rﬁﬂﬂm
]-N-(1-ethyl propyl) - 3-net hoxy- 6-nmet hyl pyrazi n-2-am ne. 45. A conpound
according to Caim1l1, nanmed N-(1-ethylpropyl)-3-nmethoxy-5-][2-

nmet hoxy-4-(trifl uoromet hoxy) phenyl ] - 6- net hyl pyrazi n-2-am ne. 46. A conpound
according to Claim1l, nanmed 5-[4-chloro-2-
(trifluoromethyl)phenyl]-6-ethyl-N(1-ethyl propyl)-3-nethoxypyrazin-2-am ne

. 47. A compound according to Caim1, named 3-ethyl-N(1-ethyl

propyl ) - 6- ngn. hox&coﬁp{)tﬂldrmtdwing% Clai llnf1| Hﬂgﬁmt{flﬂﬁﬁﬂ@m&ﬁlnbw&tﬁﬂ-ﬁ 2-am ne.

48. A co d accordi n Claim1, nane

5-(2, 4%%&&5‘7%&%@ 5“’ E%Pbip’ﬁ methoxy -empsyippin-P-arinet hoxypyr azi n- 2- ani ne.
180 1 6 AUG 2004 49. A conpound according to Claim1l, naned

5-(2-chl or o- 4- et hoxyphenyl ) - N- ( 1-

et hyl propyI$L3 s Comopgung-aetrtip oy Chairin 11; Ramsed (36(S-[FlethfpeapyDamind]-accor di ng to
Claim]l

et hyl p'l""gt;gl ,ﬁ‘eﬁ!}i’l?%%?ﬁgké H’{!}i(ym?’wﬂ’&ﬁ'}aﬁolz yl } phenyl) S-propyl
(dithiocar bonat e). 51. A corrpound according to Caim1l, naned

2, 5-di et hyl - 3-(1-ethyl propox L‘ _

met hoxy- 4, 68%i s(’%FW‘P%fiGﬁ@E 98}%) lafy (1] pamedS- He(diff@rontethaxypdund accor di ng

1Eloucc)jr ghgah%tﬁ%gé}qg%gﬁg -g‘ zjlﬁ%ﬁliﬁ%am%? 1%2 ?rnﬁ]g]ﬁnd according to Claim

1, naned 5 (2 chi oro- 4- nethylphenyl) 3, 6-
d| et hyl th npound accor d| ng to Caim
na)r/red 5-a- H%lS‘P %’6@ Ploe frﬁ'nﬁian‘%m%% @ At “propoxyphenyl) 3,6

d| et hyd:atﬂiy(i(l%&ﬂhy]pmp@ﬁ”b)mmam n-2-am ne. 55. A conpound according to Caim
1, named O (3-chloro-4-{3, 6-diethyl-5-](1-

et hyl propyl ) am no] pyr azi n- 2-yl }phenyl ) S-propyl (dithiocarbonate). 56. A
compound aggor di6orh G akrding ARG 9, fahicg " @I, 8: di et hoxypheny! ) - N

(1- et hyl propyl) - 3- net hOXY ?hyl pyrazi n- 2- “amne. 57. A conpound accordi ng
to C acnelepropdmethozy)phenyl]ch, @«éteﬁwﬁﬂu@ﬂwlgromﬁ)mfmmyl -

5- (1- et hyl but oxy) pyrazi ne. 58. A conpound according to Claim1, naned

5-[4- (1, 3-di oxol an-2-yl ) -2, 6-

di met hoxypt&ny| ]A térifouved hydopdingid Glaits Mptaned 2-[@-dikirel(Ryr azi n- 2- am ne. 181 1

O AR RATI BB ol b St "o

et hyl - N- (1- et hyl propyl) - 6- met hoxypyr azi n- 2-ani ne. 60. A conpound accordi ng
to daim1l, narred 6-eth 1- et hyl propyl) - 3- met hoxy-

5- (2- et hox8P: 6- %FW%‘H%H%W ing 0 Ta 1. nemed N-Glrethylpropm Suiddseseroxsizag t o
d ai mﬁhan&@ffﬁ@h i%e%kgréomé\h thasnyRigRY! ) - 3, 6- _

di et hyl i sopropyl met hyl propoxy) pyrazi ne. 62. A conpound accordi ng
to daim1l, named 2-(4-{5- [(1 et hyl propyl ) am no] - 6-

met hoxy- 3- ngt hyl t_ hox 2 A
conmpound accor dl‘n%({n?ﬁ g?gf#%ng l'rcl)gcr%e -Tﬁeégrﬁﬁi‘eé%@%@ ‘Hhﬁbﬂ‘f‘wﬁoﬂ}( | -

et hyl @-sbpypéxypBenyik et/ -Sel yliypprop@@ipyrZigen no 64. A conpound accordi ng
to daim1l, naned 3-ethyl-5-(2-ethyl-4-nethoxyphenyl) -

N- (1- et hyl propyl ) - 6- net hoxypyrazi n-2-am ne. 65. A conmpound according to

Caiml, naged X édngoih@bQurtifg RONRNE Bankd 3-@lethoky-2-methoxyphenyl)-
N-(1-et hxl propyl) -6}er£t hox yp);’;éram n- 2-'am ne. (26 Ayconr]r%o% 3 cncy(]:)o?’rgll ng to

C ai mdethanEldethylprpery)pyraziac.i sopr opoxyphenyl ) - 3-
et hyl - N-(1 et hyl propyl ) - 6- met hoxypyr azi n- 2- am ne.

89. A compound according to Claim 1, named 2-(2,6-dimethoxyphenyl)-3,6-diethyl-

5-(1-ethylbutoxy)pyrazine.




67. A conpound according to Caim1, naned 5-[2-chl oro-4-(1-

et hyl propoxy) phenyl ] - 6- et hyl - N- (1- et hyl propyl ) - 3- met hoxypyr azi n- 2- am ne.

68. A conpound according to Caim1, named 5-[2-chl oro-4-(1- 16 AUG 2004
et hyl propoxy) phenyl ] - N- (1- et hyl propyl ) - 3- net hoxy- 6- met hyl pyr azi n- 2- am ne.
69. A conpound according to Caim1, naned 5-(2, 4-dichl orophenyl)-N(1 182
1 6 AUG 2004 et hyl propyl) - 6-net hoxy- 3- net hyl pyrazi n-2-am ne. 70. A conpound
according to Claim1l1, nanmed 5-[2'-chloro-4"',5-bis(trifluoronethyl)-

1,1 -bi phenﬁé1 Za% 13 N-(l-ethylp ‘%a/l) 6- rrethoxg 3- et hyl pyrazi n- 2- am ne.

71. A conpotnd acEBME ﬂcﬁo@nﬁl aim ], fsged-( f@'ﬁ’hﬂﬁr@ibﬂt’lﬁpﬂ){mn@}uoro 2-
et hoXyRRe Vin yrazi n-2-am ne. 72. A conpound accordi ng
to Caim 15664'%3{7@%151%1}]2234 l:?’tih@{;?ﬁ%}0?;henyI )-N-(1-

et hyl propyl ) - 6- net hoxy 3- et hyl pyrazi n-2-am ne. 73. A compound according to
Caim1l d 2,5-diet

met hoxypheﬂﬁf) &> £97Pe a%?ﬂ&ﬁt?ré%@llpFW?B%ﬁﬂﬁ@’yll’?ﬁpyl)ﬁﬁ brpound
accordisngopﬁxyCi-ﬁiemoiy 29158 -heth memyz-&nin%opropoxyphenyl ) -\

(1- et hyl propyl) - 3- rret oxy- 6- et hyl pyrazi n-2-am ne. 75. A conpound accordi ng
to daim1, nanmed 5-[2-chl oro-4- (1-

et hyl pr opoxyy ph t v, Ryrazin 52-am ne.

76. A conpo??nd a@%%llrlﬁ%ﬁlg a?%dr%%glgorlr?%m arngﬂtai FZGG d%ﬁlgpg)t% %pmpy

(trif | methylpeepoyy pptaeing?-yH3;8hydplembly| - 5- ( 1- et hyl but oxy) pyr azi ne. 77. A
conpound according to Caim1, named N-(1-ethylpropyl)-5-[4-(1-

fl uoroet hyl)-2, 6-di net hoxyphenyl ] - 3- net hoxy- 6- net hyl pyrazi n-2-am ne. 78. A

conpound acgor dlmgorhpmﬁhatmrdmg &amaﬂﬂ fafnedly-QhA N‘éi gt'h%(]p;opg)l/)rSa Afluogo-

met hox pheny N (1-ethyl prop 3- met hoxy-

79. A %ZWE‘B?}%H'CHW@BPWH&(% hox ¥yrazIn- Xﬂm@d 5- [ 4- (di f1 uor omet hoxy) - 2-

met hoxyphenyl ] - N- (1- et hyl propyl ) - 3- net hoxy- 6- met hyl pyr azi n- 2- am ne. 183 16

AUG 2004 80. A conpound according to Claim1l, naned

5-12- [ (di me¥ny| antorapanad lageording to Claim 1, named 2,5-diethyl-3-(1- isopropyl-2-

et hoXy,DReYdrhx N&L"egth,yl,p,r,papyl) 3- et hoxy 6- met hyl pyrazi n-2-am ne. 81. A

conpound ac¢cor GPAFM™L, naned (2-15-[ (I -et hyl propyl ) am nol - 6-

met boxy- 3- et hyl pyra2| n- 2- yI | , 5- met hoxyphenyl ) net hanol 82. A conpound

according t CI%{ (gé} ((ajfluoromstho%

met hoxypheriy | ‘é‘f‘ﬂ@ﬂ“ﬂ a‘fﬁ‘“ 110 Qb memsd gex ¢ie yb%lazﬁhﬁmpgwh@@ 83. A

CONPOUREthaHE Pttty Pphefyl§pyddARel, named 2- (2-chl or o- 4- propoxyphenyl) - 3, 6-

di et hyl -5- (1 - et hyl propoxy) pyrazi ne. 84. A conpound according to Claim 1,

naned. 2-I1[2-cllljoro_A (cyclopropyl nmethoxy)phenyl] -3, 6-diethyl-5-(l

; eE gyLﬁlr gfg%z) ?x«( 8dhffind EordingS QRGNS RAGEE2S 80, L3.H-Helfoky-onamed

f I uor otifesxgmeshesryypliensl]-6-(@ipearyftiu ey jryraiey | propoxy) pyrazine. 86. A conpound

according to Caim1, nanmed N-(I-ethyl propyl)-5-(4-isopropoxy- 2-

et boxypbenyl) - 3- met hoxy 6- met byl pyi razi n-2-am ne. 87. A conpound according

t20 Caiml, 97nan'&°dCCﬁH[(04md[atbc6{dmg3mt5®ll(ulﬁrd1 ﬁin:@a B)caaldw;s][gwéthoxy-4-88 R |
i SOPy. OPOX i e et hyl propoxy) pyr azi né : conpoun

accor d{"ﬁ%‘ %ﬁ@ﬁ%&bﬁhfnyﬁy g"‘(“&“eet hoxy- 2- met hoxyphenyl ) - 3, 6-

di et hyl -5- (1 -et hyl propoxy) pyrazi ne. 89. A conpound according to Caim1,

named 2- (2, 6-di net boxypbenyl(} 3,6-di etbyl- 5-(1-etbyl butoxy)pyrazine. 184 1
6 AUG 2004 98. A compound according to Claim 1, named 2-(4-butoxy-2-chlorophenyl)-3,6-

diethyl-5-(1-ethylbutoxy)pyrazine.

99. A compound according to Claim 1, named 3-bromo-N-(1-ethylpropyl)-6-
methoxy-5-[2-methoxy-4-(trifluoromethoxy)phenyl|pyrazin-2-amine.

100. A compound according to Claim 1, named 2-(4-{[tert-butyl(dimethyl)silylJoxy}-

185



90. A conpound according to Claim1l, naned

4-{3-ethyl -5-[(1-ethyl propyl)am no] -

6- met hoxypyr azi n-2-yl } - 3- met hoxyphenol . 91. A conpound accordi ng to C6ahlib 2004
1, naned 6-ethyl-N-(1-ethyl propyl)-5-(4-

i sopropoxy- 2- met hoxyphenyl ) - 3- met hoxypyr azi n- 2-am ne. 92. A conpound
according to Claiml, naned 4-[3, 6-diethyl-5-(1-isopropyl-2-

nmet hyl propoxy) pyrazi n-2-yl ] -3-et hyl phenol. 93. A conpound according to

Claimlj, hy:L - | propyl)-5-[4-fl uoro-

2-(tri %'Ieﬂlgg.gﬁlng?ﬁ}—?;%‘ﬁ%tﬁQ%‘f}'—hégﬁr%h%hdg’%%?’%‘ﬂ"ﬁ- 2-anine. 94. A conpound
according to Claim1l, naned 2,5-diethyl-3-(1-isopropyl-2- rnethylp
opoxy) - 6-nmesi tyl pyrazine. 95. A caonpound according to Caim1l, naned

2, 5-di et hyl 10d- ( 12 EeTDPYRA3EeREding ¢ Claim depatesdyo-methax i Bmestydy fyr azi ne. 96. A
conpou | h3h-b viRRBsid, ©- di et hyl - 3-[ 4- net hoxy- 2-

(trifl @%ﬁ%@gﬁaﬁ%ﬁ?@(&lﬂpropyf%ht oxy) pyrazi ne. 97. A conpound
according to Caim1l1, named 6-chl oro-5-[2-nmet hoxy- 4-

e S D B HER A B Gty s BB ARG 180 o G aim
di et hyinaﬁm(yu.eﬂmbmem@y}mﬁé@q;@mm.%. A conpound according to Caim1,

naned 3- brono-N-(1-ethyl propyl)-6-
met hoxy- 5-[ 2- met hoxy-4-(trifl uoronet hoxy) phenyl ] pyrazi n-2-am ne. 100. A

conpound acggr di I . -(A4- L[4 e 15yl (A | sidyl]oxy}
1851 6 AUGB004 gﬁﬁ%@%ﬁ%{ﬁ%b— g]ag" éi ‘(ea??qe@%f?‘ﬂ’?‘é?ﬁ%ﬁ?’%ﬁﬁ%%%?}r(%ii ne.
101. Asemopuyrdpapexypiemdpyz@eai m 1, named 6- net hoxy- 5- [ 2- met hoxy- 4-
(trifluoronethoxy)phenyl]pyrazin-2-ylformam de. 102. A conpound accordi ng
to Caim1, named 2, 5-diethyl-3-(2-ethyl butyl)-6-][2-

net hoxy- 4- (1081 f | Alcomporind aecprdihe wyClafly | Arinted 2-$83outtiGeymeyad according to
Claim ], namapg)FZ, g)?l tHyI - 3-(1- et hyl propoxy) - 6- ( 2-

i sopr SHBRPORRAEBH SR rfﬁ"e‘ YIPY13gine i ne. 104. A conpound according to Caim 1,
named 2-(sec-butylthio)-5-(2,4- dinmethoxyphenyl)-3, 6-diethyl pyrazine. 105.
A conpound according to Caim1l, naned 5-(4-chloro-2, 6-di net hoxyphenyl) - 6-
met hoxypyr @#Pn- 2 eampeand agerding wdrpion hanamed Sr@iahtpro-3.6alimiethoxypheayhp6-

3, 6-di - 1-et hyl propyl ) -5-(2- net hyl - 4-chl or ophenyl ) pyrazi n- 2- am ne.
107. Arﬁ%:tg%’lgg%agljna%%:@%ﬁgi ng to Claim1, naned

3, 6-di ethyl -N-(1-ethyl propyl)-5-(2- nethyl-4-fluorophenyl)pyrazi n-2-am ne.
108. A co nd ,according to.Claiml, _name .

3.6 di et ny DR, NA SRR SoreRin & G b VA oG RHG o BREBINS R i ne.
109. Anabyippcticrophag)pyragini2oarihai m 1, nanmed 3, 6-di et hyl - N- propyl - N-

(cycl opropyl nmet hyl ) -5-(2, 4-di chl or ophenyl ) pyrazi n-2-am ne. 110. (Wt hdrawn)
A conpound according to Caim1l, nanmed 3, 6-diethyl-2-(1-

et hyl propoxyy- 5-A dmiptuh@¥dtoftifs & RinhY! | 2N 55 MG 2004
111. A conpound according to C aigngl,y’nlghrrgg%’é_mwh@m% cthyfflogy 543

3, 6- dimethyhyA-figoropheaybpyragivgaayke.5- (2, 4-di chl or ophenyl ) pyrazi ne. 112. A
conmpound according to Caim1l1, nanmed 3, 6-diethyl-2-(1-ethyl propoxy)-5-(2-
hydr oxy- 4, 6-di et hyl phenyl ) pyrazi ne. 113. A conpound according to Claim1,
named 3, 6- di0Bt hyl edinfiobné hduptdindiyim 5-riathed 3, 6ddiethy GNP R thoRydtd)-He.

(2,4-dichlorophenyl)pyrazin-2-amine.

109. A compound according to Claim 1, named 3,6-diethyl-N-propyl-N-
(cyclopropylmethyl)-5-(2,4-dichlorophenyl)pyrazin-2-amine.

110.  (Withdrawn) A compound according to Claim 1, named 3,6-diethyl-2-(1-

ethylpropoxy)-5-(2-methoxy-4,6-dimethylphenyl)pyrazine.




114. A conpound according to Caim1l, naned

3, 6-di net hyl - N- (1- et hoxy-2-butyl)- 5-(2, 4-di met hoxyphenyl)

pyrazi n-2-am ne. 115. A compound according to Claim1, naned 16 AUG 2004
3, 6-di net hyl - N- (1- et hyl propyl ). 542- nethyl - 4-chl or ophenyl ) pyrazi n- 2- am ne.
116. A conpound according to Caim1l, naned

3, 6-di net hyl - N- (1- et hyl propyl ) -5-(2-
trifluoronethyl -4-dinmethyl am nophenyl ) pyrazi n-2-amne. 117. A conpound
according to Caim1l, naned 3, 6-diethyl-N(1-ethyl propyl)-5-(2-
trifluoronethoxy-4-net hoxyphenyl)pyrazi n-2-am ne. 118. A conpound accordi ng
to daiml, 1mRmed é@nfpodh®ideyidi t6b]ﬂhfﬂ/,|nﬁh@@$,'6)diéétﬁ1$l‘-2—£}-ethy] ropoxy)-5-

met hoxy-4-trifl uoronet hyl phenyl’) pyrazi n-2-am ne. 119. cofrpound”‘accor di ng
to O ai®d-dichlpsepbgnyd)pgraginst hyl - N- (1- et hyl propyl ) - 5- ( 2-
trifluoronethyl -4-met hoxyphenyl ) pyrazin-2-am ne. 120. A conpound accordi ng
to Claim1, named 3, 6-diethyl-N(1-ethyl propyl)-5-(2-

met hoxy- 4- nktZiy| phempopnd/ scaaidingle dMaimel, nd@dd 3,6aliAh¥b 2004hyli Brbpory)sogzround
accordhqg to g%ﬁi l@ naged 3ﬂ6-diethyl-N—(l-nethoxy-2-buty|f-S-

(2- chl BYEOR&i ?E@V REOBREAPE) pyr azi n-2- ani ne. 122. A conpound accor di ng
to daim1l, naned 3, 6-diethyl-N(1-nethyl propyl)-5-(2-

chl or o- 4-di met hyl am nophenyl ) pyrazi n-2-am ne. 123. A conpound according to
Claim1, nahEd 3Agomipeundacood(nz-teiaiy I naped 3,63liqtipyl-2-(1-ethylpropoxy)-5-(2,4-
chloro I 1ngphenyl ) pyrazi n-2-am ne. 124. A conpound according to
daim ?éﬁlﬁgﬁwﬁ%ﬁgt hyl - N- ( 2- phenyl et hyl ) - 5- ( 2-

chl or o- 4- di met hyl phenyl ) pyrazi n-2-am ne. 125. A conpound according to O aim
1, naned 3, 6-diethyl-N (1-pr | but vl ).-5-(2: )

Lri T or omet ol <3 SRRt BRI G Byhes s fcmeihriad-0-pehopy-2-buyl)-
r----.5(13%iméhé: @wﬁﬂ@mmﬁmbu)ﬂaﬂnl,nmmd
3,6-die#hyl-N—(feﬁgthoxy-z-butyl)-5-
(2-trifluoromethyl -4-di net hyl am nophenyl) pyrazin-2-amne. 127. A conpound
accordi ng t .50 apPydmoi R ot Z2e E1 4 ELAAXY 2 A-46RL R0 RhERY 581 5.,

et hyl - 5- (1- et hyl ‘3?85‘6@’)“-“??? “!rréltp di%‘;}‘r"éﬁ f‘ﬁé‘?xy“l’ég?"’?&"’dgqrrbbﬁﬁ‘d‘g'ﬁ‘é!’rféf v

2- ( 2- meethyk4-chloraphénwlipyrezmt haxinghenyl ) - 3- et hyl - 6-

met hyl am no- 5- ( 1- et hyl propoxy) - pyrazi ne. 129. A conpound according to C aim
1, wherein in a standard in vitro sodiumchannel functional assay the
conpound doE. NOA cempruaiuccatnigits Clamlll, yase OB bidinanil-Rel edbyiprol)-3-08 p <
0.05 |evel of sigpificance. 130. A pethod wherein the CNS di sease or

di sor diEfuptomethy, Selimity MINPPRERYOPXFAZI SBMHEr . 188 1 6 AUG 2004 131. A
packaged pharmaceutical conposition conprising a pharnaceuti cal
conposition in a container and instructions for using the conposition to
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118. A compound according to Claim 1, named 3,6-diethyl-N-(1-ethylpropyl)-5-(2-

methoxy-4-trifluoromethylphenyl)pyrazin-2-amine.

119. A compound according to Claim 1, named 3,6-diethyl-N-(1-ethylpropyl)-5-(2-

trifluoromethyl-4-methoxyphenyl)pyrazin-2-amine.

120. A compound according to Claim 1, named 3,6-diethyl-N-(1-ethylpropyl)-5-(2-
methoxy-4-methylphenyl)pyrazin-2-amine.
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121. A compound according to Claim 1, named 3,6-diethyl-N-(1-methoxy-2-butyl)-5-

(2-chloro-4-dimethylaminophenyl)pyrazin-2-amine.

122. A compound according to Claim 1, named 3,6-diethyl-N-(1-methylpropyl)-5-(2-

chioro-4-dimethylaminophenyl)pyrazin-2-amine.

123. A compound according to Claim 1, named 3,6-diethyl-N-(2-methylpropyl)-5-(2-

chloro-4-dimethylaminophenyl)pyrazin-2-amine.

124. A compound according to Claim 1, named 3,6-diethyl-N-(2-phenylethyl)-5-(2-
chloro-4-dimethylphenyl)pyrazin-2-amine.

125. A compound according to Claim 1, named 3,6-diethyl-N-(1-propylbutyl)-5-(2-

trifluoromethyl-4-dimethylaminophenyl) pyrazin-2-amine.

126. A compound according to Claim 1, named 3,6-diethyl-N-(1-methoxy-2-butyl)-5-
(2-trifluoromethyl-4-dimethylaminophenyl) pyrazin-2-amine.

127. A compound according to Claim 1, named 2-(2,6-dimethoxy-4-chloro-phenyl)-6-
ethyl-5-(1-ethylpropoxy)-3-methoxypyrazine.

128. A compound named 2-(2-methoxy-5-triflurormethoxyphenyl)-3-ethyl-6-
methylamino-5-(1-ethylpropoxy)-pyrazine.

129. A compound according to Claim 1, wherein in a standard in vitro sodium channel
functional assay the compound does not show any statistically significant activity at the p < 0.05

level of significance.

130. A method wherein the CNS disease or disorder is depression or a bipolar disorder.
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131. A packaged pharmaceutical composition comprising a pharmaceutical
composition in a container and instructions for using the COmposition to treat a patient suffering

from an anxiety disorder, a stress-related disorder, or an eating disorder.
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