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mel ani n concentrati ng hornone receptor-1 ( MCHR1)

ant agoni st s, pharmaceuti cal conpositions containing

MCHR1 ant agoni sts and net hods of treating di abetes,
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I Nt QkeMUHR I @8ddohiSis] N wei ght | oss and decreased

feeding in diet-induced obese mice. [0003] The

expression of both the MCH peptide and receptor are
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and biogenic am ne receptors. [0005]In accordance with
the present invention, there-ils provided a series of
novel high affinity selective MCHRL antagoni sts for

whi ch binding affinity is not dependent upon inclusion
of a basic am ne functionality that is comon to nost
of the disclosed MCHR antagoni sts. As a conseguence,

t he absence of the basic center 15greatly reduces the
probability of off-target interactions such as binding
to other blogenlc an1ne receptors as mell as bi ndi ng
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ot her "heteroaryl"; R2 is -E-G(J)," with mbeing an
integer fromlto 3; Eis O, S or a bond,
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suQ§F&{%§ gd 5with 1, 2 or 3 of amno, halo, C _6
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or "al kyl" 0?8 of ubstléuents for the J
gro?}anhﬁm%aﬁ ticgliy Ca?pt |ﬂ?eée HMeviq¥l ncl ude but are
not limted to | owner aIkyI, | ower r&l koxy, OH, CF3, or

CF30, or other substituents as qut for "al kyl" and

"heteroaryl". [0009]In a fupth¢ ‘ Spect of the
i nvention, there is prowrlid aphaknaceuti ca
composi tion which contaln a'*her gutlcally ef fective

anount of the conpound of N theglnventlon Formul a |
as defined above, in a3300|at|op with a
pharmaceutical |y 15acceptable carrier or diluent.

2§ 00dkgrdihere is al so provided a nmethod for the
treatnegzgff di abet es, obesity and other rel ated
condi ti vl gﬁ;@{%ﬂ iR I
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ef fective amount of the conmpound of Forrmula | of the
i nvention as 20defi ned above. [0011] The invention al so
sets forth one or nore nethod2 for making the conpound
of Formula I of the invention. In one enbodi nent,
there is provided a process for the preparation of the
compound of Formula | of the invention, wherein the
conpound a 25a is reacted with the al kali netal
salt of Z-Y—XlH (b) (X1 =0 or S), preferably z-
(CH2).-X1H (n 0, 1, 2 or 3). WO
2009/009501PCT/U82008/069361 [0012]In another
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10[ 0014] The present application provides conpounds,

i ncluding all stereoisoners, solvates, prodrugs and
wpbaenesseut i cal |y acceptable fornms thereof accRCTUSIHO$/@69361

Formula |I. Additionally, the present application

provi des pharmaceuti cal conpositions containing at

| east one conpound according to Fornmula | of the

i nventiq@ i@y ong_aidr@ptional Iy at |east one additiona

t herapeutic agent. Finally, the 15 present application

provi des net hods for 5reat|ng a patient suffering from

an MCHR1 nod% a eg dliease or~8i sorder such as, for

exanpl e, obe5|fy, di abetes depreSS|on or anxiety by
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st r ai ghtothehdhairegidhed chain hydr ocar bons contai ni ng 1

to 8 carlpqp% Ga(m)d Jviﬁ?mtt%[ﬂg%n u{:}laé‘ey From. 1 t@|3k "al kyl

chain", "al kyl ene’ al’kyl ene chai n” as may be
enployedEHé}él@YéKmﬁe or as part of another 25group
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ar ypipdraphy]l, Qi)tly][l@l]yl&yﬂ)S@Wd \@gh sklbﬁymntsais kstrop for “heterocyclo”;

cycl oal kyl. | kenyl, cycl oal kyl al kyl ,

cycl oal @l%‘l"%ﬂl@ hydr oxy, hydroxyal kyl . acyl

al kanoyIR’ m&&tﬂqa,rqybl,oalhﬂt @r@:ﬁkg&dyowogenmkmjgeﬁ eS{ials ki1, CN,
ﬂﬂryég ter¢€; aryl al koxycar bonyl, heteroaryl al kyl

et koxy, aryl oxyal kyl , aryloxyaryl,

al kyl amad@ whadelarrayill Rt dithe taltcy tEREHRORYLRITE BOto 7hhérhisbred ring

cyano,. thiol, haloalkyl, trihaloal kyl and/or

al Whlelh}Séatu?eéﬂdewat}l@ﬁﬂde%rspaata#@ Pw%at%mdd%%yeadu@?@ E

t erBierGaGh Qalikiyk 0, OF 0,1l RWaN aoMS | bl g is @ébs{fﬁiéd%th one or

enpl oyed herein alone or as part of another grou

i ncivigdd sO<atlur growrs, wherpiaet leagt bye Lin O3 apdoritpnally other
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optlonaII¥ be a Spiro subg uted cycl oal kyl 3

i ncl udi ythbapreyiss Bl RYare bi'cpA RbaPH§IC g -G and R are not
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carbons formng the rings, preferably 3 to 10 carbons,

f orivinpichydtegeriandg and whi ch may be fused to 1 or 2

cy el apr Syt AR AIREHRE Blordl O D St

cycl oheptyl, cyclooctyl, cyclodecyl and cyclododecyl
cyclohexenyl, CO L 20as well as such groups including
2 free bonds and thus are linking groups, any of which
groups nmay be optionally substiituted with 1 to 4
substituents such as hal ogen, al kyl, al koxy, hydroxy,
aryl, aryloxy, arylal kyl, cycloal kyl, al kyl am do,

al kanoyl am no, oxo, acyl, arylcarbonylam no, nitro,
cyano, thiol and/or al kylthio and/or any of the
substituents set for "al kyl". 25[0017]Un|ess ot herw se
i ndicated, the term "cycl oal koxy" or "I ower
cycloalkoxy as enployed hereln alone or as part of

I
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[0021] The term "netal ion" refers to alkali netal ions

such as sodium potassiumor |ithiumand al kaline
we@2009/095et al i ons such as nmagnesi um and cal ci uUPGT/ES2008/069361

wel |l as zinc and al um num [0022] Unl ess ot herw se

indicated, the term"aryl" or "Aryl" as may be

enpl oyed 15herein al one or as part of another group

refers t1ﬁb1£ﬂ?ﬁ%’éé¥e%] ﬂh@re@ﬁﬁro@fu%é/ﬁlEier 6100 th&re @l ARSI

cont ai ni n 10 carbons in the'ring portion (such

as %ﬁ@%yﬁn%ﬁWhﬁﬁﬁmthyl i ncl udi ng 1- napht hyl and

2-naphthyl) and may optionally include one to three

additional rings fused to a carbocyclic ring or a

het [@ﬂ@ﬂjycl AE}’ oﬁthgfo¢®9inlg Zalsloiatiqslmaymjtbd:rdaluhyjbﬁtituted or substituted

, dlkoxy, Ct. 3_th1.0al,ky1 N1 3 tlrrﬂubfoalﬁoxy,, trﬁhﬂrcﬁlﬁfﬂ@ﬂ)|cyl:10alBﬂdcy&B)alkoxy,

mell as su rou s.includin ree and th

ar 0 rﬂt@t?mawé st BB Rl B S bERenRe sy S ariat for
t hr augh “aMabhsb] & ‘gg&bon atons with 1, 2 or 3 groups
25sel ected from hydrogen, hal o, hal oal kyl, al kyl,

hal 889%y | | E;sﬂnmlﬁ)@)pf sqbg’qltggttsk@;(&he JErQeny the form of a ¢yclic amine
16 T 1hbMes @%&%I hmfted tfollmrgﬂg?f W alk@J;)ijH’lOF% or CF30, or other
cycl oal kyl -al kyl, cycloheteroa

cy clubltdvaatsaa sityubfok yalkylZ ﬁwﬂWWMEﬁedoaryl aryl al kyl ,

ary , yI I , X

ar y[:O@??lj bOﬁ]{?I I%@{e? gt?éﬁt of %{%L\Ze%ﬁg%glgg%ﬁ lr(qQ/ &éﬁ% lBgrﬂ}éceutlcal
ar ydoﬁﬂpiomnomwyich ud>rfta1myd t,herapcyinaﬂlky, efﬂeeti\ermnml cff ItHe)dompound of

het roar al ken het.er par yl het er oar

h et e 5y }ogi}érnnﬁ?a?s ’necﬁzﬁ}o\(/% ’m W%\(‘I’I%loyltvmhoal pharmaceutically
15l kaeképrdo®s capiarlot fil@nt. het eroaryl thio, arylt h| oal kyl ,

aIkonM{ylthlo al kyl car bonyl | car bony

al KWPEH notlrpBale proatrcg?fiam%éé?lﬁgmatmem of diabetes, obesity and

5al (lﬁﬁ’éif)fg%@QMktlongmvﬂlQﬁl%rtMEhRIQh K WaG TP RAY £&Yhuman, dog or
aryl carbonyl oxy, al kyl carbonyl am no,

ar ytadan b@ﬁdthmfn\@hlclamyméeﬂ the yigrs of adrylmsstﬂrmg tythe Ripmal a
ar I

s T G
2Q00@$@@hﬂm@@ ot herwi se indicated, the term

ary, hereln 10 al one or,.as part
o BbTner Ty BT RLpSF w Gt 08! Sisporg MeBiBL e BhsPEHET | ¢
r I n@m@aumﬂmehud e56fthe 1nf21entﬁ)no fin ﬁnei veibedimeat, Q’Igﬁe 1f§ pfbhlddadi a
nitro Qr s ur [in e fusead to.
an RP f%%pg%mn Oﬁht‘ BRI Olgfror ﬁleégg%ww%aherem
|nqmyg@n@ﬁ@§hble N- oxides as described in Katritzky,
AR et al., eds., Conprehensive Heferocyclic
Chem stry: The Structure, Reactions, ,Synthesis and
Uses of Heterocyclic Conpougds 5P ganon Press, New
York, NY, publ. (1984);.and @ ky, AR et al | ,
eds., Conprehensive Fbtequgiﬂl Chati stry 11: A
Review of the Literature 1995R® El sevi er Sci ence,
Inc., Tarrytown, NY, pubI.Q%%ZQG); and references
23 herein as mell as such groups including 2 free bonds

3n]91s J[rergll'lt%fl1 tﬁ the arH(allnIlgetg gllflgt? YFXTI& &)3 &%S T Bet i goaer' Rl’y

'y "be It one
or mnﬁﬁ)ﬁﬁsmBSLHIMemDs such as the substituents
i ncl uded above for "al kyl" and/or "aryl". Exanpl es of
het eroaryl groups include the followng: p N=NN-N
N/ N\=/ \=/ N N II' N 25 NN\ \NNNN 47, \ N'
/S/0/0/ , and N, and the |ike.- [ 0024] Unl ess ot herw se
i ndicated, the term"lower al koxy", "al koxy",

"aryl oxy" 5or "aral koxy" as may be enployed herein

al one or as part of another group includes any of the
above al kyl, aral kyl or aryl groups linked to an
oxygen atom



[ 0025] Unl ess ot herw se indicated, the term"| ower
al kyl thio", alkylthio", "arylthio" or "aral kylthio" as
woreapoloedsenpl oyed herein al one or as part of anPCTE82008/069361
group includes any of the above al kyl, aral kyl or aryl
groups linked to a sulfur atom 10 [0026] The term
ponhanaIkyI as may be used herein refers to an

[igniz] g rﬁ%otﬁ@r &L@Jourﬁ%qt SRVE VML hdrB &l ﬁx'&'ﬁéedfar&&!egs for the
preferably from2 to 5, halo substituents, such

as IFersration of the spapeisdpf Eomwclrpfalse iTrRERR where e compound ¢
CF3CF2CH2. [0027] The tern1 "pol yhal ggal kyl oxy" as nay be
used herein refers to an "al koxy" / por "al kyl oxy"
group as defined above whi ydes from2 to 9,
preferably from2 15to0 ® ISt |
or C, preferably F, such 20,
CF3CF2C}QO [ 0028] Unl esg” % rwi sefindicated, the term
"al kenyl " as used herein al one QOr as part of anot her
group refers to stralght or br&nched chain radicals of
2 tiQ redbicg anith s, X' P (B, prairhily 2-(001, 1. 'elah bans, 2 &rvd, aimar e
efe agb to 8 carbons in the normal chain, 20

ey RrTEnse ot & etiyeiisi a8 Bonds in the nor mal
c haﬂ0013] sucth@stedéhiiientidn RIIAFBEEWHo:th3e, BYWRIMY other important ends,
2-butenyl, 4-pentenyl, 3-pentenyl, Z- hexenyl ,
3- hesx@pafier dciifsdt enyl . 3- heptenyl, 4-heptenyl,
3-octenyl, 3-nonenyl, 4-decenyl, 3-undeceny|,
4-dodeceny|, 4,8,12-tetradecatrieny|, and the |ike.
Optional ly, SHTARBRRESCRIBUIONEF BEEINVENEIMNd Wit h
(glng[é)ﬁ{@ teI ptrgﬁ%gt 7 phcgﬁ?%gr%&d%ﬂc?o?ngomsng ;1%1%;131# fg, aﬁ' stercoisomers,
[ ndsmtee,dgrodrh@ dné @mnmtdunyanyzlacce@abms‘e@hshbafreofmcca)lrdmgtoor

as part_ aof oth roup r rs.to straight or

alg% ’&% @HWO’P%@& %‘SPEES%‘F al%ﬁ%“oé‘d’r%%ﬁl%a amagquliealr ap) y
2 t @mbsifiaisROnGindpcht (G OnPE@ARuAPAorifglo BoMANPDHthd N
the normal chain, which include one triple bond in the

nor FBgntien allople arglu)@ﬁo%ly at b@s& BWdltlogalﬁlgﬁr%}ﬂlc aggnt. Finally, the

§°ut M@ééhv ap ?n&%ﬁ m&ides ﬁ’aeﬂas&tfxméaunga Bﬁ?é}{{‘s\ﬁk‘fem%ﬁ) REX YRKAGHR-
hept yny eptynyl, 4- heptynyl, 3-octyn

3 nbmyﬁhqlated disepe griljsor@r awdi@mfnlyﬂxamnled@t@elt}y dga etgsnderréseion or
ik

sub gt SRR feioh Bt LoBif UM AR T B compund sccording
substriotrdat sf ke swtomeds ddmedbbope. 5[ 0030] The term
"cycl oal kenyl " as enpl oyed herein al one or as part of
another group refers to partially unsaturated cyclic

2dhydr ocar bons cont ai ni ng 3pEPINIZIONSbONS, preferably 5

to 10 carbons and 1 or 2 doubl e bonds. ary
cyclO8tlkenyhlegroghepeise Hdicagd thkrp blafvémlkyl 2 may be employed

CY ChLRE RLBOV as p&Y 6F SREXERYLp 1n€M@és%ﬁp§t1%l’gﬁt and branched chain
cycl ooctenyl, cycl ohexadri enyl, | ohept adi en

?(J)t Porepibyns @atadlll@g/bwo?&[a@ﬁwan@ph@@ aglkyé “alk” “alkyl chain”,
LOSUBSALUL LD 008 R RSANERLS 5 SHED 8, ROH S

25b|gymjmdm%yWbmaﬁaghphdymdwhﬁhﬁmnhawom@bmmcagmpmgﬂt@ﬁo
anOt ons %I;ecﬁ%'l lléj?%]l) :1]6i atrb%Sn%tn%r%tﬂo% %rhtdig X(%o !3 & Bonsganhe )

such fooct a
[4. &a&] hjch ycothohathel, plofyl4is6rbpy yakyd, d&ﬁl@ﬂl esc(bd@d;@lent&]), hexyl,
2.2.2] hicyclooct an and. so rth..1 032] The t
D) Bl E BTG 280 harel b o D G
of another group includes two or nore cycloal kyl ring
systens, as defined herein, werein at |east one
carbon atomis a part of at |east two separately
identifiable ring systens. The pol ycycl oal kyl group
may contain bridging between two carbon atons, for
exanple, bicyclo[1.1.0]butyl, bicyclo[3.2. 1]octyl,
bi cycl o[ 5. 2. 0] nonyl, tricycl[2.2.1.0.sup.1 20 ]heptyl,
nor bonyl and pinanyl. The polycycl oal kyl group may
contaln one or nore fused r|ng systens for exanpl e,




(chromanyl ), or(chronmenyl) preferred. , with phenyl ene
and pyridinyl being [0038] The Fornula I conpound of

w0 b@ojospsent i on may have the structure | A, orPCT/US2004/®9361
- G [0039]In the conmpound of Formula | of the
invention, it is desired that CI . is phenylene or
pyridinyl; 5Xis 0 or S; and/or Y is a bond or an

al kwd@a@ &)H@dy[‘ 1R vatioustbrMch&l alta&%me@m&‘easf &nd B BRERW 6l as

IS a heferoaryl such as pyridinyl .
berﬁz@n pioaponeudipg @ fige bewals prd fhugzrg hnlangigr@npsmﬁnqlx gkydene”, as

S, @Qgés%ﬁfhs%ﬂﬁ?ps O_{l&dé%l}_\%{%s?ﬁ%stﬂﬁen@sl slﬁ¥1+ é‘s)/l‘féloo?drlé¥+ leF Br, Cl

and/ or wer al k ower a
or @H3r Chorkyprkbey, abilyardbty, anytlAo) OREIar}é a@lalﬁylahlklalkyloxy,

SCI naagkenx 42k ¥1|’1)g/ cpicl%alkg@:doa d}élocr mﬁSBSIaﬁ(ygﬁ&oa kylo

be ltﬁlkce@ ltﬂgce;tyh]lkyl iy 1, fatkanoyé, }ﬁterdam?hemasd:nﬁbgd chldST@teroalkyl
art

which i s sa rated,

unsay thn"toé"é{'i 4R E‘B&YC‘F %‘1& eﬁoﬁryéaIWéfc Feé ﬁ‘:kx% pryfpxydiyl,
0, @yloRyaryl, mylamuo &u@ﬂsylaMbonylearB@Maﬁmﬁ& Bsitd, by thiol,
wth one or two of - -C}iJ) T, groups, wherein at

Iea@%m@m%t9h$Q@k$WWﬂ$Ha&§*h@nalIy ot her 20substituents

1?S [%616] out Uf119§s otl?elr\bﬁéé 1ndlc @l Mhe ter® r‘cyci%%&?f”%"f‘r%lw;er cy%}d)ﬁﬁkyl” as
as al kyl and/or OH. [0040] The above groups may

subsey bagrerdoyed hetedi 9&@1@@@1 ahearedfpnoth@@AipErAwdsh e@uretfed phe
var f

2y SR8 P e TR o EP UL By o
py rdotri'taltrylhg 183 mgs\f@yzﬁe@f QRS0 PGTIUSRORS! P& Sﬁolstituted

ot et b IR PR o n R o A Rt Chlhingfe o
10r fﬁtal o ﬁﬂo@kaﬁﬂdﬁé’\foﬁﬁlﬁg:ll‘tﬁ,r}nﬁ@ Iﬂ&f&ﬁtﬁ]ly 3G g;car&ﬁl)s AbkGiXY the ring

SucC as al Oa SucC as e

pol %)ﬁé(Yhé‘%_B %@féﬁo 8r %:?@Glay i¢ §ingss gercrfed f31 LYk Whch gnelude

or @c%b@&ﬁ@c‘l&u@% “cgcl 8cnd)l, kc)(rblfoﬂéxgil %ﬁ&&le@@/l @’y‘@&ct@'&yolodecyl

esters such as - , Or ary sSucC eny ,

and cyclododecyl, cyclohexenyl,

&g oo

20 as well as such groups including 2 free bonds and thus are linking groups, any of
which groups may be optionally substituted with 1 to 4 substituents such as halogen,
alkyl, alkoxy, hydroxy, aryl, aryloxy, arylalkyl, cycloalkyl, alkylamido,
alkanoylamino, oxo, acyl, arylcarbonylamino, nitro, cyano, thiol and/or alkylthio
and/or any of the substituents set for “alkyl”.

25 [0017] Unless otherwise indicated, the term “cycloalkoxy” or “lower

cycloalkoxy” as employed herein alone or as part of another group, represents a 4-, 5-
(o)

or 6-membered saturated ring containing an oxygen in the ring and includes Q ,

Q , and O , as well as such groups including 2 free bonds and thus are

-6-



CH3, NN CH 10 g) h) i) j) 9 k) (2) monocyclic
heteroaryl such as a)pyridinyl, 15b)pyrazinyl, or

W@ pyoiasidi nyl , each of a), b) or c) being optPCHEE1098/069361
substituted with al kyl such as nethyl, polyhal oal kyl
such as trifluoronethyl, hal ogen such as O or F, or
al koxy such as CH30; 20(3)benzot hi azole optionally

S ubgfidiid r&q)svunhhvhh@ll rﬁdy%éco&st@ﬁufsu@mt@%mvo&% Bf@@y of the
CH30 benzoxazol e oaﬁql onal 'y substituted with

suctbsEuats as g oupispgychrediakol e, (6) thiazol e opti onal I y

S Ub[?biél eﬁz%ﬁﬁ] %geynéclyélﬂ ‘;@céro%? Ydire e%g%l%ggg{é?é%/o&afch or
subsyelphterdalkylt inCR3map be el hﬁnmnda:pwlsevmﬁ amunsubantedror

59’ 0y %}l]lbstltlé e(g]&qg? g t)g Iaie Eée( | t?e?eregl Cﬁslgncolg ISC rmrr%tsy%e %ch gn:ay ggﬁaturated
an déramsalurhtsd, p(ré&ralﬂy saturated or bﬁ)lallﬁﬁsﬁdﬁiﬁ&:ﬂ,ﬁan\djvﬂﬁﬂl Rbsts of

? g(rj%r wg?f}e‘tﬁj P]Pﬁ/tlo qrr]ilﬁtel\log%o?rss)se Iegﬂ }rgrg% t%ggn atl a(r:lho? gulfur
(15) and KHSRIikhk nBtdgeh &% sERHRroatoms(iBdy opRORY b%'éﬁﬂlz@& and the

S02C2H5, or
nitrogen heteroatom may optionally be quaternized, and including any bicyclic group

10 in which the heterocyclic ring is fused to a benzene ring. The heterocyclic ring may
be attached at any heteroatom or carbon atom which results in the creation of a stable
structure. Examples of such heterocyclic groups include, but is not limited to,
piperidinyl, piperazinyl, oxopiperazinyl, oxopiperidinyl, oxopyrrolidinyl,
oxoazepinyl, azepinyl, pyrrolyl, pyrrolidinyl, furanyl, thienyl, pyrazolyl,

15  pyrazolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isooxazolyl, isoxazolidinyl,
morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl, thiadiazolyl, tetrahydropyranyl,
thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, oxadiazolyl,

5 O Cr O ot O

B

O\\ //O

s S o) o)
N
(> ()_ A A - (>
20 N , , , , and other heterocycles

described in Katritzky, A.R. et al., eds., Comprehensive Heterocyclic Chemistry: The
Structure, Reactions, Synthesis and Uses of Heterocyclic Compounds, Pergamon
Press, New York, NY, publ. (1984); and Katritzky, A.R. ¢t al., eds., Comprehensive
Heterocyclic Chemistry II: A Review of the Literature 1982-1995, Elsevier Science,

25  Inc., Tarrytown, NY, publ. (1996); and references therein, as well as such groups
including 2 free bonds and thus are linking groups, as well as such groups optionally
substituted with 1 to 3 of F, Br, Cl or I or CF3, alkyl, alkoxy, aryl, aryloxy, aryl(aryl)
or diaryl, arylalkyl, arylalkyloxy, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,

-7-



( 0)- ONH2) (7) prodrug esters such as glycine ,
phosphate Ho /OH 10PO4 (-0-P=0 and the correspondi ng

WON2009/a0950t her eof ), and valine O NH2 ( Il O \/ BCT/US2008/069361
and/or mis 1 or 2; and/or Gis CH2, (CH2)2, (CH2)3,
-CH2-CHCH3 CH3 I\ / CH3 , -CH2-C , .risl1, | 15

- cH2- OH cH200H3 , cycl oal kyl such as, cycl oal koxy such
as dyelo 1n<gH%-éRk&1 AkyloR hfdré¥, GYEbAaIKY beyd UiingR0H2

sS ,ﬁFa%y(%A fets) Slgan}a?}%n%%ro}w’gi s)%%;wéﬁg?’or nt

R3 loterparylahgteyearylouys ieyelghagmeakylrayhesipayk ywryladkexpicaigonyl,

o Bl G Ry T e R R gt o

an ddlmnommmdarmarbamylmnmpﬁﬁrm mgdnoythtod lhelvalkply gthalrlky b and/or
rﬂg - or 6-nmenbered unsaturated or aromatic ring

contal ni ng one or two N atons, which ring is

optjoory! | yTigH3rne H4Bkahowdl b)ssﬂna)t b @dd drtih atoyd boagypaktloy hnother

such as -' exa 50r where R2 and R3

caﬁrﬁ@@&fﬁ@ﬁﬁiwgﬁ%ﬁc Odléf #HeP-to forma 6-menbered

sat jgozj|ed, TSR tHalleBkP @rhfET 4si rdyl B6 udErBIREr ik BlofElor as part of
O-containing ring, which ring is cH3 cH3 / optionally

sub¥RICUEeE WarhiOIpIrBsPARE. Tligene, aad iodioe, vork chigripgjor

l(ﬁucﬁhogﬁeg;@ ARE . for exanple R8 is H hal o such
CI, or al kyl such as nethyl; and/or RO is H.

[ OOWQH] n alfatemhémetaripddiefems o abhli ekl vospebatiscdfum, potassium
For(qlﬂtl%urh a% alkg%eiegﬁl?ﬁlktiapi%hs gl(,lch as magnesium and calcium, as well as
zinc and aluminum.
[0022] Unless otherwise indicated, the term “aryl” or “Aryl” as may be employed
15  herein alone or as part of another group refers to monocyclic and bicyclic aromatic
groups containing 6 to 10 carbons in the ring portion (such as phenyl or naphthyl
including l-naphthyl and 2-naphthyl) and may optionally include one to three
additional rings fused to a carbocyclic ring or a heterocyclic ring (such as aryl,

cycloalkyl, heteroaryl or cycloheteroalkyl rings), for example
O
SNGZ
X N A
> %— O O A I
20 NS , NS , _\ , (o) 4 , - , S b
0 0 N N N
= ~d X X X
I ) I < <I}
N N oA N
~ /
I OG- GG G
, and O

and as well as such groups including 2 free bonds and thus are linking groups, and
may be optionally substituted through available carbon atoms with 1, 2, or 3 groups
25  selected from hydrogen, halo, haloalkyl, alkyl, haloalkyl, alkoxy, haloalkoxy, alkenyl,
trifluoromethyl, trifluoromethoxy, alkynyl, cycloalkyl-alkyl, cycloheteroalkyl,
cycloheteroalkylalkyl, aryl, heteroaryl, arylalkyl, aryloxy, aryloxyalkyl, arylalkoxy,

-Q-



15 = 0 and O is phenylene or pyridinyl. In another
enbodinent, X = S and 0 is phenylene. [0043]In a
W0 eoovkessoenbodi ment in Fornula | of the inventPORUS2008/669361
a bond. Also in a further enbodinent, Y is nethyl ene,
ethyl ene or propylene. In addition, the alkyl chain or
al kyl noiety in Y may be attached to the
or tnpo;@@ﬁbéﬂyp rdr)@cfar%n?p a&g%ﬁﬁ ahBo@rtinG MBI oy 1R, @ﬁyysulﬁnyl
In this enbodi ent bicyciic noiety i's preferably
1 drplezm Peteroprylyhdaieyd armﬂéwyzhptsr%wé*wgﬁlroarylv@teroaryloxy,
S SA0RSHRARRE Ik R4 hT Tkyl
enid et e AR R e oaton,
py r alkbxryyﬂy thipyerllaszlcvamlgdnyl bviczrhwnﬂazlbylylhmo@ebmm hry@zmhqdarbonyl,
enzo b n and |d|nyl
Jg‘j"ﬁcar &P r%l%ﬂeocgr[’ ik hérébb%aﬁnéh ARSI ks and Ro

takaﬂl@rltamlgmt}zheﬁncf Gmylmﬂ)05y14m1,n05&ryl@1lﬂﬁﬁylrmmblﬁﬁﬁjdalkyl(}| iC
am ne,

ref er that this conpponent. be sel ect
f roawlﬁwéonalﬁ %Sﬁg'l%ffpwgna?ca%f@ﬂ BRYLY PR GPT oA 1 §
pi peiydti Rybdut heemphol i nyl, and pi perazi nyl . [0046] Al so
preferred is the enbodi nent wherein R3 is
al k8R! EsYelessarthepwise indicatedthg tery “leserogigl” éﬁﬁ‘éﬂPWﬂ herein
l(ymeaﬁ@derbr %%drﬁofgnot@é Al MersAb 2 G0l n@ln%é{tjed arg}ﬁ%pc AR ®hich
O prefera I's nmethoxy or neth 47] 1 n one
errbmdudm rt 2 &ort%twmvemﬁ pugh as Rirogmy omels eli Sellcftne §udly rgyrgs may
t he f
i ha &ﬂl?eldgo ﬂ?i §$Jl%‘? hetero&r)ggﬁﬂegir%?/ciﬁ ar?(l 1§8u9 ;E%iglglgll\?
met dxadey as daschitied in KasiedkecA Kdetfal. oe'dst, h?emgre@emz»edﬁﬁar&tyblng

VWD 2009/ 009501 PCT/ US2008/ 06936 004
ewb%ewm 9”2% (Lo ?ffO”%%g”fflfS’% Ggﬂdﬁé% ﬁ%feem%g% Efmwds

1phepergenm; Prék] New SRE, Nm;ipm (caau)bad aatritanallRy ot dkeds.,

togmhertoforma.& or menber ed unsat ur at ed or

ar ofRtA’e %ﬂflﬁ@Héférrﬂ%ﬁhﬁ.q’fémaﬂ% o Reyis I/ B¢ §iteratuip i & - 1993,

ri NEisdvier @RTch@N B!, Yaﬁﬁgwﬁ HBY /puB L PRIk ; Wb BR M B therein as well as

hydroxyal kyl such as’ - Oﬁ) for exanple R3 is

met ek groups ingludipg 2 fiap aorm andsthyeqre Hnliag giovpn. tAveher oup

. [

pr 0 r %gdaggnbgg fiehfglﬁg h&hlgrlg?}agétt er ﬁ siﬂr)élrnglgdd @%Qfeeqlrr?l Th

2(For swb$tiudnfs stORB thexubstitEenG- ihglddaohaepbveHpo-aliyligandfor oy €.

pr e Xear;n)?) els%f eteroar())/{\!(l;r%lllps 1ncludEQhe fo{lowfngandc}| R3 is




o] .1t ..., ,NH2 01 WO

2009/ 009501PCT/ US2008/ 069361 [0051] Al so desired are
w@ovpowsds of Formula | wherein C is phenyl eneCT/B32008069361

Z-Y-X- wherein 5Xis S, Yis an alkyl chain of 1 to 3

carbons or a bond, Z is heteroaryl or phenyl, each of

which Z is optionally substituted wth CF3, CF30, or

hal N V\/ner |nN10E| O CH3 CH3 \/ c,
m@??;u @ @:ﬁ aNyl cycl oal kyl
suc CF ¥is iI.s H, al koxy
such as CH30, or al kyI such as CH3 15R8 and RO are

|nde\)en ently H or w—and R2 R3 camb&
optr toget to foA/m\ o> 6-enber ed
e'd or/ omat | J)ng CoMbodl niy or two N

atorrB V\,hlchrlngls optionally cH3 'CH3 / substit ut ed
%{dlrkoxyal kyl such as -'C OH, for exanple
[OO n still more preferred conpounds of Fornul a I

eny S, Y IS bon »

%o @9@‘“ LR By iiedipl dp e PR Bl it e n ko oy

an dorRBraamJy R3 rﬁaazrbekéﬁlpm@tedi ndréih lajont akspatte@eddies gioap ftudes
d or aromatic ring

d t
c on%ndlomlﬁg'lb%w%a ot %%ﬁgfgupsm%to A AgY§e8 atom.
opt rgm}l | yuﬁllsﬁ% SetdBwise MdRatol Lk e WolvBr ARy Ak o

such as -xc - 0053] Sorre pr ef erred conmpounds of
t he“andthentor ¢ (ﬁahkh]@hl@d@ npgyebefegiploayd hyein alone or as part of another

group includes any of the above alkyl, aralkyl or aryl groups linked to a sulfur atom.
10 [0026] The term “polyhaloalkyl” as may be used herein refers to an “alkyl” group
as defined above which includes from 2 to 9, preferably from 2 to 5, halo substituents,
such as F or Cl, preferably F, such as CF;CH,, CF; or CF;CF,CHo,.
[0027] The term “polyhaloalkyloxy” as may be used herein refers to an “alkoxy”
or “alkyloxy” group as defined above which includes from 2 to 9, preferably from 2
15  to 5, halo substituents, such as F or Cl, preferably F, such as CF;CH,O, CFs0 or
CF;CF,CH»0.
[0028] Unless otherwise indicated, the term “alkenyl” as used herein alone or as
part of another group refers to straight or branched chain radicals of 2 to 20 carbons,
preferably 2 to 12 carbons, and more preferably 1 to 8 carbons in the normal chain,
20 which include one to six double bonds in the normal chain, such as vinyl, 2-propenyl,
3-butenyl, 2-butenyl, 4-pentenyl, 3-pentenyl, 2-hexenyl, 3-hexenyl, 2-heptenyl, 3-
heptenyl, 4-heptenyl, 3-octenyl, 3-nonenyl, 4-decenyl, 3-undecenyl, 4-dodecenyl,
4,8,12-tetradecatrienyl, and the like. Optionally, said alkenyl group may be
substituted with one or substituents, such as those substituents disclosed for alkyl.
25 [0029] Unless otherwise indicated, the term “alkynyl” as used herein alone or as
part of another group refers to straight or branched chain radicals of 2 to 20 carbons,
preferably 2 to 12 carbons and more preferably 2 to 8 carbons in the normal chain,

which include one triple bond in the normal chain, such as 2-propynyl, 3-butynyl, 2-

- 10 -



CFN SIN N/, or IN N/ [0054]Al so

desired are conpounds of Fornmula |I wherein R2 (r) isN

WO 2RY0VBSOZ- Y- X- wherein 10X is S, Y is an al kyPCTH81008/069361
of 1 to 3 carbons such as (CH2)2 or a bond, Z is
heteroaryl such as 2-pyridyl or phenyl, each of which
Zis optionally substituted with CF3, CF30, or halo

2009/%3’19 %?%s? il 2 KR nb%e?’l-ﬁﬁyg@ {igel{t%@gsjhewnyl, 4

/ 06936

V\hel’l‘e@Wﬁyl5E 0pf§nﬁ; 3-gpyayl, duleeynal kyndegynyh|dkdpdesyay lra ihe like.

andOét ﬁl@g}%@;}d ggglkyl' gdu%eg% {ﬂ%{l u@&l (ﬁl’e oﬁgsﬁt%_llltﬁ glﬂc(})l as

sucthoa§ubslti1ueanadis¢1©R81 fardky®R9 ar e mdependently H or

£ g5 LR ERERSUIE 1 ST e

E- Grdup =6 to paﬂrdllﬁanslaﬁlreﬁ‘étﬁcyc]hd: o/drdcarboROMathnidSs 6:12 carbons,

PRE

10

15

20

25

30

erablyq\‘!o 10 carbons and 1 or 2 double bonds. Exemplary cycloalkenyl groups
include cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl,
cyclohexadienyl, and cycloheptadienyl. Optionally, said cycloalkenyl group may be
substituted with one or substituents, such as those substituents disclosed for alkyl.
[0031] The term “bicycloalkyl” as employed herein alone or as part of another
group includes saturated bicyclic ring groups such as, without limitation,
[3.3.0]bicyclooctane, [4.3.0]bicyclononane, [4.4.0]bicyclodecane (decalin),
[2.2.2]bicyclooctane, and so forth.
[0032] The term “polycycloalkyl” as employed herein alone or as part of another
group includes two or more cycloalkyl ring systems, as defined herein, wherein at
least one carbon atom is a part of at least two separately identifiable ring systems. The
polycycloalkyl group may contain bridging between two carbon atoms, for example,
bicyclo[1.1.0]butyl, bicyclo[3.2.1]octyl, bicyclo[5.2.0]nonyl, tricycl[2.2.1.0.sup.1
Jheptyl, norbornyl and pinanyl. The polycycloalkyl group may contain one or more
fused ring systems, for example, decalinyl (radical from decalin) and
perhydroanthracenyl. The polycycloalkyl group may contain a spiro union, in which a
single atom is the only common member of two rings, for example, spiro[3.4]octyl,
spiro[3.3]heptyl and spiro[4.5]decyl.
[0033] The term “acyl” as employed herein by itself or part of another group, as

. o (0
defined herein, refers to an organic radical linked to a carbonyl * € 7 group;
examples of acyl groups include a substituent group attached to a carbonyl, such as
alkanoyl, alkenoyl, aroyl, aralkanoyl, heteroaryl, cycloalkanoyl, cycloheteroalkanoyl
and the like.
[0034] “Optional” or “optionally” means that the subsequently described event or

circumstance may or may not occur, and that the description includes, without

S11 -



WO 2009/ 009501PCT/ US2008/ 069361 [ 0056] The conpounds of

Formula | according to the various enbodi nents herein
waele®enidsed can be prepared as shown in the fol PORWSLY08/069361

non-limting reaction schenes and description thereof,

as well as relevant published literature procedures

that nmay be used by one skilled in the art.

5[ OQRifdion hﬁmencas RELOWIPAIhT F¥Fc@ndaRe B@Juksza%q n{s%@és lmhlch
sequence for the synthesis of conpounds of Fornula

[ 005 8gesH e Borriemple. drsionallyubstitftest alkyl imeansRhatiakyymyy or li:wy not
Z- Y-

e PeuBIREREAGS Bils EAMALD A eldhAlK oFERR o0,

in waﬂlvéﬁmbswmmié&ﬂEthMEmhwmﬁkmbmxﬁmbahmﬂaﬂBsdsmﬂﬂmr

55‘ S pl\rla-léd l? 0p9 na?lo” Cron ouera]qu Sthﬁt nFo er a rleh (Ho en on the

al KAFTgart SPof ¥n% HaS o Pl A% %een

pr edﬂstgu&bd/atmeCaN adic. iy repttdd wirh a eélectionpountisindfcated group,

For nul o.a stirred. dis on .of NaH
so hvied s Sadieppt LG TarP Rl S hekaisres. 510 v s

Ar . subampanes9n Fedbmdom fpb{md? abr inQarke Qﬂ%h%dﬂbzyls substltuted by a
treat ment of conpounds of Formula IV Wwith thion

chllstq %J@StitPPné(TRDL (et hediegenagn thertonoyRmlased Com hnations of
10707 Bl tRudnlsl an@ofvARERITRY Eﬂnﬂgslll:}‘[e avif el &nfinafBYs B&ult in stable
readi ly prepared by one s killed in the arts.

[ 00®9]pAhndsr lﬁath'pm ahgn mareghaneangipogipen ihasiiwnsfrudonpoybds

of I
2. ﬁlﬁﬁﬁﬁ?(?wit 1]93; tﬁgfgllggglﬁgé fr%rﬁéo?ecg)ﬂe n‘éronﬁ)dthg s¥bsEtuents pay be
I\/wmmmmesnmnumdﬁx@ﬁaﬁn%qubmuhh| by stirring these

conmponents in a solvent such as, DM contai ni ng
ben[p036]i azBhke desighatoxy -t T spyy r ol attdehed phosphanithemgroup refers

exaf | uor obor gt PyBOP) as an activating agent,
liﬂw&ﬁaéﬁﬁ%gmﬁ?ﬂ@§P§§“> ne such as Et(iPr)2N. O her

activating agents nmay be utilized by the skilled

artisan. [0060]Cbnpounds of Formula |V can be prepared

by heating conpoundsSPECHICEMBOPIMENDY. 150C in

m crowave in 1.1 mxture of HOAc/ TFA. Conpounds of

For oo 3 V Tlan g}bqplaﬁ}ebb h¢n@tner driamgtetoarp ahivtlss @bnocyclic or

Forngﬁi wWth 25 2 di met hoxyet hyl am ne in a

sol ¥ IC§ﬂ%ﬁdﬁgmﬁpéﬁﬂwh€%npounds of Fornmula VI can be

preparéd by treatment of conpoungs of Formule VIl wth

et hyI xary| chlorinde gf2n a pixtuyre of Et QAC_And.onat er
corgAi nifng as ak bake su%ﬁzizlp cJr bopat e.
Co #s of N ~nher co

avallgple or can be,prepared as described in pSSN

11/ 586, 255. 30 [OO§1]Cbnpounds of Formula | For which

20R1 KmsridinylY- SO Oluizelitdd)502 ¢ girndbeidqasigpar, elduilpjin-2(t ®gheient
of conpounds of Formula | where RL is Z-Y-S with one
or twosegaivuwtents oxkRdant such as

ifi a solvent such as CH2C12.

51 [0062] Alternatively

conpound& f fornmula | ge be prepared as outlined in

Schene 2. by Cu catalyzed arylation of conpounds of

f or migheem@nly heat i néFPRmavh  arwyith plahyldesandpyiididyldesgof

I in a solvent such as di oxane containing a

10&35?%5‘ salt such as cuprous iodide along with
potassiumtribasi c phosphate and a chel ating agent

Sy P e L D506, AL 05 Capeunc

formula I X in TFA. Conpounds of fornmula I X can be
prepared by condensation of compound of Forrmula VIII
wi th conmpounds of Formula Il by stirring these
conponents in a solvent such as DMF 15contai ni ng
benzotriazo-I-yl-oxy-trispyrrolidi nophosphoni um
hexaf | uoroborate (PyBOP) as an activating agent, DMAP
and a hindered am ne such as Et(iPr)2N Conpound of
formula VIl is readily obtained from p-nethoxybenzyl
an1ne ut|I|Z|ng t he chen1stry descrlbed |n Schene 1

o r o

w



WO 2009/ 009501PCT/ US2008/ 069361 [ 0065] Exanpl es of such

prodrug esters include i sopropyl or other alkyl
wWQ@e@ap)9s0f or exanple, HZN O Il and H2NC Cav )PCT/0S2008/@69361

, ORI"ORi (where RL is Hor an alkali nmetal such as

Na), that is H2C 5[ 0066] The term "prodrug ethers"

i ncl ude both phosphate acetals and 0- gl ucosi des.

Represent ati ve exanpl es of such gtrodrug ethers include

OHOOROO 1 11, OHOOH [006 eRconpounds of Formul a

I can al so be present as |ch are further

within the scope of tRl 3 Phar maceutically

acceptable (i.e., non- |O Xic, yS|oIog|caIIy

acceptable) salts are p erred If t he conpounds of

Formula | have, for exanple, gt |east one basic

center, they can formacid addition salts. These are

formed, for exanple, with strong, norganic acids, such

as mneral acids, for exanple s fyrlc aci d,

phosphoric acid (phosphat@ e Ror a hydrohalrc

acid, wth organic cahbo &1 such as

alkanecarboxylic aci ds a& car bon atons, for

15exanpl e acetic acid, h ar eRunsubst it uted or

substituted, for exanple by hal ogen as chl oroacetic

acid, such as saturated or un§hturate@rd|carboxyllc

acids, for exanple oxalic, nalonic, su00|n|c mal ei c,

fumari c, phthalic or te5ep a® d, such as

hydr oxycar boxyl i c aqﬂ ds w pl e ascor bi c,

glycolic, lactic, Nar ar OR* citric acid, such

as am no aci ds, (for emggble aspartic acid, glutamc

acid, glycine, 20valine, |lysine, or arginine), or

benzoic acid, or with organic ®&ul fonic,acids, such as

(C1-c4) alkyl or arylsulfonic acids which are

unsubstituted or substituted, fo? exanpl e by hal ogen,

for exanple nethyl- or p-tol q ol foni c acid.

Correspondi ng aci d addi pi tsfcan al so be forned

having, if desired, R adg Ay i

center. The conpounds b// ormul g5l having at |east one

acid group (for exanple can also formsalts with

bases. Suitable salts with basgs are, [ exanpl e,

metal salts, such as alkali netal or aF allne earth

metal salts, for exanple sodi um gpotassi um or

magnesi um salts, or salts w qynpnia or an organic

am ne, such as 5nprpp%Lﬁ\ mii onmr ghol i ne,

pi peridine, pyrrolid qefosN'di or tri-| ower

al kyl am ne, for exanpNe hyl, tert-butyl, diethyl,
di i sopropyl, triethyl, I butyl or

finethyl-propylanine, or a nong, di or trihydroxy
ower al kyl am ne, for exanple nono, di”’

triethanol am ne. Corresponding ijitegnal salts may

furthermore be formed. &alt i cy"are unsuitable for
phar maceuti cal uses riuUt a e, enpl oyed, for
1l0exanple, for the isd]atfon or/ gr?flcat|on of free
conpounds of Formula N t hei ® ghar maceutical Iy

acceptable salts, are also included. [0068] Preferred
salts of the conpounds of Fornfila I whi€h contain a
basi ¢ group include nonohydrochl ori de,

hydr ogensul f at e, met hanesul f onat e, phosphate, nitrate
or acetate. 15[ 0069]Preferred salts of the conpounds
of Forrmula | which contain an acid group include

sodi um potassi um and magnesium salts and
pharmaceutically acceptabl e organic am nes [0070] Al l
stereoi sonmers of the conpounds of the invention are
contenpl ated, either in adm xture or in pure or
substantially pure form The conpounds of the 20
present application can have asymetric centers at any
of the carbon atons including any one of the R
substltuents Cbnsequently, conpounds of Fornula I ~can



condi tions associated with netabolic disorders (e.g.,

obesity, diabetes, arteriosclerosis, hypertension,
w@0woyeshi c ovary di sease, cardi ovascul ar di seBGHUS2008/069361

osteoarthritis, dermatol ogical disorders, inpaired

gl ucose henostasis, insulin resistance,

hyperchol esterol em a, hypertriglyceridem a,

chol etithiasis, dislipidenmc gonditirns, bulimnma

nervosa and conpul sive epti @ soflders); sleep

di sorders; and psychiR: d e

depr essi on, anxiety, s|hL;ophreﬂbh

5cogni ti on- enhancenent d Parkinson's di sease.

[0072] The conpounds described ijg the present

application could be used to enhance the effects of

cogni ti on-enhanci ng agents, such as

ace hol j nest er ase, i nhi bitor e.g.. tacrjne),
mciing CIBELEIERR AT 6P pl FyPho TP Rygge
ni cot i nigoni sts, glutam c acid receptor (AMPA and
NVDA) noed| atrdesylerevd pyrobeylopi ¢ 10agents (e. g.,

i racet vet i etan). Exanples of suitable
fherapiggkfgg"Féggﬁent of Al zheimer's disease and
cogni ti weisdit®ad detnalitydene ¢B€n bhHl,Qanianats; enl/ov t h t he
conpouan.oﬁ tFe present application include
donepezit® PPaerihe, revastigrai ne, 5HT6, gamma
secr et as®isiaMblckatydkiich ab B¥radiHe of Bdnas@iakdRiaallber s, SK
channel bl ockers, Maxi-K bl ockers, and KCNQs bl ockers.
15[ 00737 HeE<HM3BAts described in the present

1ppl i catd Qi &X4Lgy/he used to enhance the effects of
agents used in'the treatment of Parkinson's Disease.
Exanpl e$0 bfa lagerily! osadkylevsloakahender ki nson' s Di sease
i ncl ude:;:l gvggdo i i qgﬁgi L 0j .
anti gl utjééngt ggg?@%%ﬁ?%%ﬁ?%ﬁlﬁ%?’ ri &’zlg{}g?%e%&gbly OH;
al phnd/io2 adr ener gi ¢ antagoni sts such as i dazoxan,
opi at e gnt.agoni sts, such nal trexone, other dopam ne
20agoni3?§S§F6¥réﬁ%ﬁgrC%W%ﬁéﬁﬁwgl%ﬁg? such as

13 opi ni r ad®and af aprarkhaeaalyed of CHgundbs ophi ¢ factors
such as glial deriwved peurotrophic factar (GDNF). .
PHARVACETIFTCAR EXNRIRIARS & ATorEm Bre %{nem}aered ring
appkhicRisis@ratdAChiiRtdN SiiaRtialll SnSERPREI RRIGHIVBEEUId M
25conpositions conprising, as an active ingredient, a

t heleaseaiemoghielyis &) peitl; Qfg NaptomntWInEh Hie i sepstituggd avihone or
t henerPeungs, GbufOhAMER al lea@bRNBis &1 Ay cﬁ;%f?dﬂ%ﬁﬁel?’n

W th a pharnmaceutical carrier or diluent. Optionally,
2@t onpbstentsel settoat for calledt, “appl prcdcictparyd’anudhes akglbend/or OH.
al one, in conbination with other suitable therapeutic

agents useful in the treatnment of the aforenentioned
di sj@ddgr s Thrcdbudd grgupsamtyi beabliesitutyd «a getidagsd herein.
anti-di abeti c 30agents, appetite suppressants;
chol esterol /|ipid-lowering agents, HDL-raising agents,
COg041]0N ERRPISioN theagBisSroupd 8NthS cHfRANEoftFogRdla I of the
neur odegener ati on, agents used to treat respiratory

2 on@yetighare seigwhbdoWised to treat bowel disorders,
anti-irﬁ«ig at ory agents; anti-anxiety agents;
ant i - depee’s saplichyleddbrpyFiylipgl t ensi ve agents; cardi ac
gl ycosi des; and anti-tunor agents. [0075] Such ot her
t herapedt¥c agent(s) may be adninistered prior to,
si mul taneously with, or follow ng the adm nistration
of the nmel ani n-concentrating 5 hornone receptor (MCHR)
ant agoni sts in accordance wth4the application.
[ 0076] Exanpl es of suitable anti-obesity agents for use
in conbination with the conpounds of the present
application include nelanocortin receptor (MA4R)
agoni sts, cannabi noid receptor nodul ators, growth
hor none secr et agogue receptor (GHSR) antagoni sts,
gal anin receptor nodul ators, orexin antagonists, CCK
agoni sts, 10 GLP-1 agoni sts, and ot her

Y 1 o N1 I o R IFSN 74 o A IS\ 7™




25patients) such as rosiglitazone (SKB), pioglitazone

(Takeda), M tsubishi's MCC-555 (disclosed in U S.
w@2100/009500. 5, 594, 016), G axo-\Wel |l cone' s G- 26PE052008/069361

englitazone (CP-68722, Pfizer) or darglitazone

(CP-86325, Pfizer, isaglitazone (MT/J&J), JTT- 501

(JPNT/ P&UJ), L-895645 (Merck), R-119702 (Sankyo/ W),

NN-2344 (Dr. Bedd%érNN)ch a@f)he\ﬂM' SH4QpiYArBBeBERhith is optionally

preferablg rosi glitazone and plog?ltazone 30[ 0085 The

conpounddbsgfuteditisr esent application nmay al so be

enpl oyed with a ARaly dual -Adop| gt sHch as

MK- 767/ KRP- 297 (N@rck/ %%?dw as desgrﬁbed in Yajinma,

K et al., Am Jl@PhysﬂgﬂmendSH&KhﬁkorM@ﬂhb

5%2?r§922n52;1 égo 221r”ﬁmdSW%2 F%ﬁéagglt:fagl J.

Li pid Res., 43:1885- 1&ﬁ>&h@]26)1®21)s)1¢h mCmBglitazar; or the

compounds describ din at ent. No 414,002.

[ 0082] The conpoun S oﬂ’3W%b FORHEN PTGt i on may be

enpl oyed in conbination 5with anti-hyperlipi dem a CHs_

agents, or agents_used to t t .arterioscl.erosi

exanpl e of an hypBli pid¥nY (‘}ﬁ%{ 8o Wﬁﬁlld’?%’e‘n‘éﬁuch% %,A ’

reduct ase inhibit%r whiligkhionetial&sH.sbut is not limted

to, nmevastatin and rel ated conpounds as disclosed in

1Qy, s, Patent No. 31983,Q40, |ovastatin (nevinolin) and

rel ated conpoundsjas diggl@sed tBJER: oPat ent No.

4,231,938, pravastatin and related conpounds such as

di sclosed in 10U.8. Pardntchnsphany846, 227, sinvastatin

and rel at ed in US. Patent Nos.
4,448, 784 an?3 %89013;}@?0%62 rﬁ}%ﬁ%aéoA reduct ase
i nhi bi tors which way hkgridimpl,oyed herein include, but
nge not limted to)7 quvastgtln di sclosed in U S
atent No. 5,354, 972 WEAVLSfatin disclosed in U, S.
Pat ent Nos. 5, 006@53013ﬂdn&nﬂ77 080, atorvastatin

g' 33'50338 '125%& of abgﬁgr%hmgmwg@tl%\@ftﬁm il Sy Toueh as
(Ni ssan/ Sa_nkYIf%chl @bﬁzﬁﬁ&lf?}tllsﬁ‘ch(ak“ﬁﬁﬂi%dm&ﬁyll Hayas birhla® Ll or F,
di sclosed in U Pat ent

Shi onogi - AstpaﬁE@Wé@dlﬁdgﬂﬁhstatln (V|sastat|n

ZD- 4522)) discl vas &N
qelated statkﬁ cgﬁﬁgﬂﬁﬁgﬁ%ﬁgg %§%§BMM9ﬁ1%ugg%O§%%aﬁb @1
5,753,67@$Mpymm@@[%b@nalogs of nevalonolactone
derivatives ag digglosedebiidhR o RANERD o bl B 040

i ndene 20anal ogs of “fnreva ghol"act ne erlvaP as

di scl osed inCBCT ppinii¢abieon WO 86/ 03488,

6-[2-(subst| ted rroI ra ones a
derivatives tHer e %1§ OHﬁl%ﬁ%é@a“tP%d %’Jp‘é ‘3@5&1%1 ﬁﬁ‘yp and
2%, 647, 55@W1§ga@gec§bsc-45355 (a 3-substituted
pent anedi oi ¢ _aci d derivative) dichloroacetate,
i ni dazol e an&logsi"dt™heval onol act one as discl osed in
PCT appl i cat ®n VQi@RhOrQrdnall substltuted with CFs, or
3- car boxy- 2- h dr oxy- pr opane- 25phosphoni c acid
derivatives ég di waflagebdinylpadrasnch Pat ent  No.
2,596,393, 2,3- disubstituted pyrrole, furan and
t hi ophene derivatives as disclosed in European Patent
3ppl i catY o byod ofkﬂm&@Suchmpmﬂt}yéneamaﬂo'we of propylene; and/or
meval on ae;g g rE)LBSCI sed in U S Patent No.
4, 686, 2 t ARy ArStiag (ﬁalenes such as disclosed in
U.S. Patent No. 4 499, 289, keto anal ogs of nevinolin
(l ovastatin) as disclosed I n-E8ir opean Pat ent
30Application No.0142146 A2, and qui nol i ne and
pyri di ne derivatives disclosed in U S. Patent Nos.
5, 506, 219 and 5, 691, 322. In addition, phosphinic acid
conpounds useful in inhibiting HVM CoA reductase
suitable for use herein are disclosed in GB 2205837.
[ 0083] The squal ene synt hetase inhibitors suitable for
use herein include, but are not I|n1ted to,

s I T N Y T I L Y 1 ~ ~ a2 2 "



[ 0087] The hypoli pi dem ¢ agent may be an upregul at or of
LDL receptor activity such as MD-700 (Taisho
web@pmesseut i cal Co. Ltd) and LY295427 (Eli Li | PgY/USZOR&069361
hypol i pi dem ¢ agent may be a chol esterol absorption

i nhi bitor preferably Schering- 25Pl ough's 5CH48461
(ezetimbe) as well as those disclosed in

At her osgljgrosi s, 115:45-63 (1995) and J. Med. Chem,
41:973 (1998). [0088] The other 1ipid agent or

l'ipid- nndula(lng Hgent may be a chol esteryl transfer

protein inhipjtor gd;ﬁ RS 28, Bfd ez h 414h
as well as tﬁ% |schse§mgﬁ V[?%%38 g§5ﬁF %%%% °
818448 (tBarwattaahﬂdeﬁlegﬂﬁQﬁmyhnmg 30 Pharnmcia's
C- 744 and Sg2795 s well as CETi-1 and JTT- 705.

0089] The hypol i pidem ¢ agent may be an ileal Na+/bile
aci d co-trangport€o0tnhi bitor such as disclosed in

Drugs of the Futu 4: 425-4 999). The ATP
citrate Iyaséflnhﬁépﬁéyf%ﬁ# 8§9§ﬁ6e enpl oyed in the
combi nati on of) thgogﬁ@hagﬁﬁxggﬁﬂam-|nclude for
exanpl e, those disclosed in U S. Patent hb 5,447, 954.
[ 0090] The other lipid agent al so inclfude

phyt oestrogen_co sSC

ound such M@
00/ 30665 i ncﬂ)du %Of‘%‘&e%{?féa@ b(é’é‘ﬁ brotein, 5oyphosphate
protein 5conc tgate or soy flour as well as an

g sof I av / or
equol q)Q?p ytoéﬁzﬂg?ﬁk%%ﬁ&g (ﬁg%ﬁgamﬂh ocd?%?gﬂﬂﬁ
dlsclos in WO,2000/ 015201; a bet a- Iactan1cho|estero
absorptlon i o b|t r such as disclosed in EP 675714;
an HDL NM, such as an LXR agoni st, a PPAR

a- agoni s and/or an > X#Olagonl st; an LDL catabolism
pronoter such as disclosed in EP 1022272; a
sodiun}proton 10exchange i nhi bitor such as discl osed
in DE 1 LDL-receptor inducer or a steroida
gl ycosi de such as Jlsclosed in US Patent No.
5,698,527 and GB 2304106;—&h it - oxi §4ni"such as

bet a- car®@isaT®, (@SSN(CHLG;, aci d, GHst gcophercwst— gr retino
as disclosed in WD 94/15592 as well as Vitamn C and
an anti honocyst ei ne agent suchsis ic acid, a
fMMehﬁramnBG Vitam n B12 Vitam n E;

soni.gzi c 5i WD 5576;, a,chol estero
§bsorgflon |ﬁﬁ#%|t%?gq§ﬁ' “CoA Synt KA5E? %ﬂﬁy%$ﬁ

or | appst erol denet hyl ase inhibitor as discl osed in

WO 9%/ 48701; a PPAR 6 agonist for treating

dyslépisenia or ja sterol regulating ele ;Q%Eding

prot el (SREBPCH%CBGS 6k o3 l?l@,@l%dlk&lhu%szo 74,

for exanple a sphingolipid, such”as ceranide, or

neut r alfk sphi ngonyel enase (N-SMase) or fragnent thereof

Preferr hypol i pi dem ¢ 20agents are pravastatin,

Iov ; S|qﬂas tin, atorvastatin, fluvastatin,

pi t ndCFbs @J as well as niacin

and/or choles agel . fﬁ ﬁe conmpounds of the present

i nventi TRy, | so be enployed in conbination with

anti-hygpftens Ve agents. Exanples of suitable

aﬂt i - hyperig gmk?@ sa@mtcs{3bohydﬂs;e/|aikm Rel's) oY H@CF@%HW dky1 such
e C s, of the present application inclu

2o g r'lmﬁélhﬁfPé“‘E’i aé@l@éfcif,él\é’é%rgwﬁﬁ‘yéﬂ%}ﬁé‘f F HOEEHEH:0-

(L-4Re and/or T-type; e.g., diltiazem verapaml,

ni f edi pi ne, am odi pi ne and nybefradil), diuretics

(e.g., chlorothiazide, hydrochéorothiazide,

fl umet hi azi de, hydrof | unet hi azi de,

bendr of | unet hi azi de, met hyl chl or ot hi azi de,

trichl oronet hi azi de, pol ythiazide, benzthiazide,

ethacrynic acid tricrynafen, chlorthalidone,

furosem de, nusolim ne, 30bunetani de, triantrenene,

am | oride, spironolactone), renin inhibitors, ACE

|nh|b|tors (e g., captoprll zofenoprll fosinopril



conmpounds of the present application include the
phenot hi azi ne (chl orpromazi ne, nesori dazi ne,
W@ bioowidgeri ne, acet ophenazi ne, fluphenazi ne, PCT/US2008/069361

per phenazi ne and 15trifl uoperazi ne), thioxanthine
(chl or prot hi xene, thiothixene), heterocyclic
di benzazepi ne (cl ozapine, ol anzepine and
ari pi pr a2ghgR? cAUpHAREa) ken (o%@tlh@nqg &“drgpi§ sor 6-membered
di phenyl but yl pi peri di ne {pi nozide) and indol one
( noWis#EBled 98 proglatie agcapfaiipg piesy EHo N atongg Bhics ringishaptionally
antlpsychotlc agents w th petgm;al therapeutic value

0 d [ resent
R LRt T
rlsperldone. [ 0098] Conbi ngy,j on of the ewnpounds in the

present application w th\gonventi onal i psychotic
drugs could 8 provide an enhanced tpergpeutic
effe r treat f schiz enrfc di sorders,
as i above icag&s ~As used here,
schlzophrenic disorders i ncl ude paranoid ’

|sorgan|z 3
fesrdual %ﬁrzop ?gn Fa, e(@ﬁmm’ﬁﬁ& ornﬁ%ggng Hmmmed
schmnma&feﬁﬁmﬂaaﬁmqmmdﬁynmdehmaionﬁMadn@on@ewhmbﬂngﬁ
psychotic di sorder and psychotic digorger not
speci fi d Exa s of sui e antlpSychot dr ugs
£ or RSB bR B rlhhx%ye@r}gﬁa%es TETR ark&%lﬁlr A CH, and
appbHcRt b@mpidicl ude the antipsychotics nentioned

above, as well as dopami ne receptor antagonists,

2|pras|done) [6899] The
conmpounds of the present invention can be adni nistered
in oral dosageoporanhe dosaoinfornrfor sald
2 iCa \ dosage

Syrups,
O%osage
1 orns as |nject|ons (e g.OH subcutamdeous, i ntrawenoumd/or
i ntramuscul ar and intraperitoneal injections), drip

i nf usi on%is BXliats udh a@Pphd ClabI DByl kS n{cehy.and/oASal

spray preparatlons transdernal preparations,

oi nt ment’s,s Bt c. ), and suppositories (e.g., rectal and
vagi nal supposrtories) [ 00100] These dosage forns
can be manufactured by the per se known techni

10cl9ddnt | Bracfhrther gmbadimant s ﬁrer?ﬁ@edwqd@éf Orgr%%tb@mheevemlon X
The specuf acturing procedures are as foll 0\/\%

14 0010%khd Td pHeREEAd @ pfidigylaliin SRSREEmbAiHnta =S an
ex0|p|ent (e g | act ose, sucrose, starch, mannitol,
etcﬁ¥nyﬁmd|5|ntegrator (e.g., caIC|unrcarbonate
car 94(31 et fy) fﬁﬁfldr léhl@@(ﬁmgl?tl ift FHﬁIﬂulae]t & tﬁe 1n@en*ﬁbﬁ' dxefs a(b%mg Also

a-starch, gum arabic, 15carboxymethyl cellul ose,
pol ¥ fnlyhepymb(aﬂlmdon‘é is thethiylency pthlpyd @erényleas.eln 9e1ﬂt§1091 the

and | [

%{1 cH%ﬂé ngﬁ 1 nf t§1 gfo%gﬁk %{: R%ﬂ&f% tﬁ@‘&rﬁ}%}n C@BE ofZ to

2(hd d@ﬂeﬂa& atﬂnerchcmome/ do rpoeretnidiroent, glontpoyedin neicand ptdfigably 1-

resuIt conposi tion.i s conpressed. Where necessary,
t he' g%ﬁggeg@g%WgW%gugPIﬁ@“ﬁoated, by the per se known
techni que, for nmasking the taste or for enteric
di ssol ution or sustained rel ease. 20The coati ng
mat eri al that can be used inclimudes, for instance,
et hyl cel | ul ose, hydroxynet hyl cel | ul ose,
pol yoxyet hyl ene gl ycol, cellul ose acetate phthal ate,
hydr oxypr opyl nmet hyl cel | ul ose pht hal ate, and Eudragit
(Rohm & Haas, CGermany, nethacrylic-acrylic copolyner).
[00102] Injections can be manufactured typically by
the follow ng procedure. The 25active conponent or
conponents are dlssolved suspended or enmul sified in

o .




di vi ded doses, for exanple, 2 to 4 tinmes a day.

ABBREVI ATI ONS [ 00106] The fol | om ng abbrevi ati ons nay
wheooeiisoyed herein: 15 Ph = phenyl Bn = benzyPCT/UR0087069361

tertiary butyl Me = nethyl Et = ethyl 20 TM5 =

trimethylsilyl TBS = tert-butyldinethylsilyl Et20 =

di ethyl ether EtO0Ac = ethyl acetate MeOH = net hanol 25

Et Ofglo4) €t hRnOhrther RbbllimehS2 R QRBRE Ko ny? na pyridinyl

ace ic,]aci d i-Pr2Net = diisopropyl et ﬁ%ﬁgn}?’neﬁgﬁgm:d -

t r i BrEIvAcamBRzarRenzothiagy e piihhearaxaenixlr preferrdlyNgigry and

= Mﬂ W borohydride n-BuLi = n-butyllithium Pd/C =

pal aéil um on carbon KOH = pot assi um hydroxi de NaCH =

s0di0045] hy dfwstiedheort, jiOH e =mibbdimicotrm ireyadn BX idleR Bakéd @ ther form a

R L S R Ml R

ho ufir 8 thelgraupl doh@dtinglof @zetitlind/l, pyrt@idinyd piperidingll dbiphelinyg, ard

gran(s) .15ng = milligram(s) nmol = noles mol =

m IH%‘?Y%?“@’?

s) nmeq = mlliequivalent RT = room

t enfpe4@t Ur £1sé Pr@drre@lis thabmbslimeri AihdFedd RUis @GC, TlkaH eRpseially
TLC = thin layer chromatography HPLC = hi gh

perireferathis éhda qrehedancahyberain &g islph§s alkyxwer €161 gl yl. Even more
1Per i PfPBRCR [singtiil ot %an@ﬁigf ogr aphy/ mass spectronetry 25
M5 or Massé :

S Spec = ss spectronetry NVR = nucl ear
magifé47lc rlesonambedimpntof thelinvengonp 81 may BX#geLe@$rom the group

30[000(91 M O'E,he foll ow ng exanples are provided to

1
i | [Ustrate vari ous preferred enbodi nents of the

i nvelnti on, and should not Re construed as linmting tge
scoﬁ eof NE VENT
I NFOR SECT] 0108] | fol |l ow npl es,

nomencl &t uré conforns to either>l UPAC or: CAS
gui del i nes; was generated using (or is consistent

wi t h) Alubon modul e 6n 3 NstPi but ed
Wwith aw Ul 6.9(r); Wt ake%; om vendor
lit8rature. brine = Satutated aqueous. soti um chl ori de
DI C = diisopropyl carbodiimde DWW =

N, N-di net hyl f or mamigde 10 HOBT = Elydroxybe iSazol e
L W T
15 ¢l cl o , and )

B B

[0048] It is also desirable that in Formula I, R is -O-2-hydroxy-propane, R® is

methoxy, and R' is selected from the group consisting of:

o) o)
| 1 OI

@\/\ /©/S /©/s:o s
| ~ ©/\/
N S , Cl , Cl , ,

o
I}

e
20 ©/\/ ,and ©l .
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PyBOP =

benzotriazo-I| -yl -oxy-trispyrrolidi nophosphoni um
wheooahbasor oborate TFA = trifluoroacetic acid TREI/ES2008/069361

t et rahydr of uranyl WSC =

1-[ 3- (di met hyl am no) propy1l] - 3- et hyl car bodi i m de

hydr ochl ori de 15 Anal yti cal Chromatography Mt hods

[ 00109] HPLC. col umm: Met hod 1: Phenom Luna ( CDS)

S-5 4.6 nmx 50 mm flow5.0 nL/mn.; detection at

22010841 soineapther embedingyg ofehhiametiondt & desiraple plogf

phosphoris, acid, B = 20 90% net hanol /water + 0.2%

phospho Y hgm 1&cadi ent-linear, 0% B to 100% B over

4 mn and 10 /oBforlmn OH Met hod 2: YMC
Conbi screen S-5y,c4el, ™m x_ 50 flow4.0 nL/mn.;
det ection at o’&\ZO)(m sol/voe‘rm-r = 10% net hanol /water +

0.2% pths,phorl CHICiQH 0B = 909 haetol / wat er + 0. 2%
hosphorg> B |, i t0 % r

52 5 4 m r# gangﬁ gadlo%%ﬁﬁﬂ&%lﬂ takeg' ?o%etherqg %ml\?ﬁj ]Ogg e%lb%}/e%

col wmufdted oy homati€ S mﬁ&mmg ommr twlo B atomsy wBRh ming is optionally
detection at 220 nm fl ovv-4cn1_/cm n; solvent- A = 10%
neth noI/ ﬁ 0. ﬁ% B =/90% net hanol / wat er +

0. wwpyied Vi bedrogialky] eib s o0 04 -T00 B Bver 2 mi

and 100% B for 1 mn. 30 Preparatlve HR-C

Chr omat ogr aphy Met hod 0] Pheno X Luna C18,

flow-20 mn, deteC|on at 220 nm

A ‘ .~- vvater +&6f E? 90%
er + O ar 10%B to
20 mm. 5ne ri nmental Pro&%ddur es
for Preparation of

3- (Aryl th .l%l)netilO?EYaqrmtwragé Rn lszsemfd Gre s @R canpigtinegit
1-Aryl pyra2| ne- 2, 3(1H, 4H) Eil one Part A O- [00111]

Et h c 5.8 ¢, L)s was
addg o a mxtlure of 3 4 thoxyanllli e (4.4 g, 29
10 and 4 g, 140 ' Dl ) e (44 m,) and

wat er (12 rrL) at 0C. After stlrrlng at 0C for 10 m n,

wat er (A8.) was added; whereupon th x¢ ure was
transferfe/d to a ep@,ratory funnel tracted 5 s
PG R R b
fI||1I hroug a o aporat ed o abo

3.9 -

Aftér addi ti on- of 2 d| nmet Hoxyet hyl am® ne (3.8 g,
m., 36 nmmol ), the reaction was stirred at ambi ent

t enper e overni ght.s The resUhant whitg sodid was
filte ; theed V\/ltaneto rd

N1- 4~ F

di mexfioxyet hyl) EN2=( 3, 4-di fret hoxyphenyT ) oxal ani-de as a

|ight purple-grey solid 20 (6.3 g, 71%yield). HPLC
33% 2.47 mn and 63%at 2.79 mn. LC @ § mn (I\/H-l

SCDC13) Bbr g 1t 276
], @ 1 7. 06 J =
Fs%\ Hz, 4, 457(TCFJ

= 5.5 Hz, 1H), 3.90 (s, 3H) 3.88 (s, 3H) 3.52 (t, J

= 5.5 g _AH), 3.42 s, ). &5 Part [0011§]
After tion iquoetic a 12nL

Mok~ e~a~m X f thelaryl oxal aftkge prepar n
Part A (0.50°’g, 1.6 mmdl) in acetic acid (2.0 nm), the
resulting solution was heated to 125C for 20 m n using
a mcrowave. Follow ng 5evaporati on of the sol vent,
the residue was triturated with EtOAc to afford

1- (3, 4- di et hoxyphenyl) pyrazine- 2, 3(1H, 4H) - di one as a
white solid (1.1 g, 92%yvyield). HPLC 1.83 min. LC M5
1.20 mn (Ml = 249). HNWR (CD30D) 7.06 (m 2H), 6.97
(m 1H), 6.56 (d, J = 5.7 Hz, 1H), 6.45 (d, J = 5.7
Hz, 1H), 3.89 (s, 3H), 3.85 (s, 3H). 10 Preparation of
Desired Substituted 3-thio-1-aryl-pyrazin-2(1H)-one
Met hod 1 Part C [00113] Thionyl chloride (0.28 g,

0. 17 m_ 2 4 mol ) vas slovvly added to a stlrred

I | " A o "~ ~T oA




resulting in gas evolution. After stirring at anbient

tenperature for 40 mn, the reaction was diluted wth
WERHRGU®sHR0, extracted with CH2Cl2 (2 x) and drCBUSZHE069361

10 MpSHAto afford 220 ng of crude product after

evaporation of the solvent. The desired was purified

by chromat ography on silica gel (12 g) enpl oying

gradlent elution (0 - 100@6Et Ac/ hexane over 12 mn)

(3 4-m

to e 2 @ de
chl o enzyl thio xypheny&/razr ‘/\
-one 30 ny,, 89 eld). 1 od 2 [,00

solution of the 1l-aryl pyrazine-2, 3(1H, 4H)- d|one
prepared in Part B (67 ng, 0.27 mml),

di i sopr éthyl .=-nv 0o 15qnL, 0. 81 qyol) OPs
(O 23 and di net 1 NOPYTr i ( 3 ng)
) an,ﬂ» stirred at ient te ture for

15 mn. After addition of 2- pyri dyl et hyl "mercapt an (28

ng, 0. 40 20nnn£) the reactien was stirred at anbient ,
t enpera e oF 25to By a ron
of H2Osard extractj.efu th Et 0Ac. [ The EtOAC e ts

were washed with water (2 X), brln dri ed :over MySo4 >
and concentrated to yield 204 ny of crude product.

Chr orrahy on sili ca enpl oyi ng Q8 ar adient el gtion
vvlth h e/ Et ded T ed o@ ct
25y|5’et hyl t hi 0) pyr azi n- 2(1H)<one (17° g, 17%yiel d).

Met hod 2a [00116] The sane procedure was enpl oyed as

that described in Method 2 exce At the reaction
was run fom hr. 3N Aefhod 17] Fol | ow S
prepar g of thg dallam de descrlbed V Yar
ring’T re can Qe § ected y prol ongéd—¢ el

%eat|ng I TFA/ HOACat 78C for id. In'the case of -
3- met hoxy-4- (2- (pyrrolidin-J-yl)ethoxy)aniline which
contained a 5 ba3|g antn the reacti on was brought to
pH 6 to 7§Mtrrsat rated and then evaporated in
vacuo. fﬁh@ resi rbed on sml & gel and
purified A5y fl.a graphy 0715% 2N NH3 in
MeOH 12) fford e desir NWI

pyraziye- 2, 3(1 -,di orre i n, 360 ld. This materia
was subsequently converted to final product follow ng
t he procedure described in Method 2. 10 Method 4

[00 l am de . as descri bed
conbBlleq AbpfriTy B MouaE ARG aRcBrEarepr Bhsgehersin in
t hergmllaheating in TFA/HOAc at 78C for 1 day not only
effected ring closure but also converted the gl coho
noi ety to an acetate. The resulting 1- ryh( NH
u15pyrazuﬁesE{BﬁﬁﬁbﬁﬁﬁmBW@ﬂ@mMﬁ@e&ﬂmMeFt ’%h€ 2
desired 3 thio substltuted 1- aryl pyrazin- 2 one
enpl8y| th%q Folloumng wor kup and purification
as de b N@thod_anthe acetyl ated product was
converted to_t he dgg red gchlo substi t ut ed-
1-ary|pyra2|n- -one (19 ng, 0.041 mmol) bearing a free
hydr oxyIR bymethsgobadt i on in MeOH (1.0 nL) and H20 (0.1
m.) and stirring at anbient tegperature 20 for I h

after addition of potaSS| arbon Th S
reaction was then d|hpte O prror t
ext ract iFons wlaciedGlepc12 92 X) . Aft-r -ryrngamhe :

conmbi ned organic |ayers over MgSO4, concentrati on
afforded the desired final proouct (16 ng, 93%yield).
25Met hod 5 [00119] For weakly nucl eophilic thiols nore
forcing conditions were required effect PyBOP nedi at ed
conversion of the 1l-aryl pyrazine-2,3(1H, 4H) -dione to
a 3- thio substituted- 1-aryl pyrazin-2-ones.
Accordingly, a DMF solution (0.4 nL) containing the
1-aryl pyrazine-2,3(1H, 4H)-dione prepared in Part B
(92 ng, O 30 30 nnDI) PyBCP (O 27 9, 0. 53 nnDI) and

o - T T L S N A~ I s % - N 1




under vacuum ethyl ether (150 ml) and sat. ag. NaHCO3

solution (150 mM) were added. The resulting
w@e@elomisbat e was col l ected by filtration, washRCI/WE1008/069361

H20 (50 M) and ether (50 m) prior to drying under

hi gh vacuumto yield 3-hydroxy-1-(4-

nmet hoxybenzyl ) pyrazi n-2(1H)-one (5.30 g, 21.68 mmol,

86 %yield) as brown solid. 151H NVR (400 MHz,

DMSO-d6) 6 ppm 11.17 (1 H, br. s.), 7.18 (2 H d),

6. 8003 H, A@)) desgred grecomppungs ofjEegmylp Ipghereing, 23 (1 H,

br. s.),@(m (2 H s), 3.24 (1 H s). Part C

1-(4- Met wameEydne; 3- (4- (trifluoronethoxy) phenytthi o)

pyrazin-2(1H) - one ~ [00122] A m xture of

3- hydr oy 824 Xneheisybenzyl ) pyrazi n- 2(1H) -one (2.0 g,

$.61 mol ), RyBQP (7.84 g, 15.07 mmmol) and

N, N- di i sopropyl ethylanine (4.51 nL, 25 8 nmmol) in DV

(40 nL) was dtis an elylahaiRpf | tadkearbgns oor b&rdhour s

wher eupon 4- (.t 1L ] 0) Xy) benzenet hi ol (2.007 g,

10. 33 mmol ) %ﬁéﬁgégég{mgﬁ%hg havi ng 25stirred for 18

addi ti onal heathsf whivk 7 ie aptidnaly swstitdiell wite CFai GO, or halo;

saturatg%.a Na (65 m) and was then extracted

with Et és%%ﬁ'ﬁﬁ‘?mﬁhe Et OAc | ayer was dried over
INa2SO4 and caengentrated. The crude product was

purified by silica gel chronatoghag%% enpl oying a

sol vent gradi ent (hexane to 75 % kyOAc/ hexane) to

elute G is lower alkyl such as _CHZ_C_E or alkylcycloalkyl such as

1- (4- met hoxybenzyl)-3-(4-(trifluoromethoxy)phenylthio)

pyrazin gk%hhé ne (2.76 g, 6.42 nmol, 74.6 %yield)

as white sofi@d. 1H NWVR (400 MHz, chloroformd) 6 ppm

7.58 (2 H d/\J=8,#8 Hz), 7.21 - 7.35 (4 H m, 7.02

(1 H d, J=4.52 Hz), 6.90 (2 H, d, J=8.78 Hz), 6.85 (1

H d, J=4.27JHOQH: 5.03 (2 H s), 3.81 (3 H s). 5 Part

N R L T

18- ( 4- metRiexy BémzydepSdeatly(H i €Huandmet hoxy) phenyl t hi o)

- pyrazip-2 -qne (.2.76.q9, 6.7 1) in TEA (25 )
wed oot i1 e B bpdRiaialy Fon fpbBedi ok 4 Lot EMiRgd L
r evgahtadtedvatron@tideiSiM onesifh N e, or e Nra@nd, ivithwag isldptionally
stirred for 7 days. After repgpvgl, of the TFA under
vacuum the crude product was\purified by silica ge
chr OREtEE: AEh)YERpREYT Hgh 88 sorSeRY -JPHPBRAE (hexane to
100 % EtOAc to elute
3-(4-(trifluoromethoxy)p Ithio)py\a%Ln-Z(lkb-one
(1.60 g, 5.27 waol, 78 %yield) as offiwhite solid. 1H
NVR y chl oz@ ) 6 p°|-|, d, J=9.03
Hz) , P H, d, 8/7Hz), 7.4 (1 H, d, J=4.02
Hz)S" 7071 H o): pdyt ind -
1- (4-(2- Hydr oxy- 2- net hyl propoxy) - 3- net hyl pheny1l) - 3- (4-
2Qtrifl uoromet hoxy) phenytt hi o) pyrazi n- 2(1H) - one
[00 A i x
s, Pt s B R e Sy - 2( 1 - one
(100 20 .0.347 mol ),
1- (4- br ono- Z-0¥eEAICphenoxy) - 2- net hyl propan- 2-ol (90
ng, 0.34¢;mgml), N1, N2-di met hyl et hane- 1, 2-di am ne (92
, 1.041 mmol ), copper(l) iodide (19.82 ny, 0.104
mol ) andiskdeado @2t)ng, 1.041 mmol) in di oxane (1.0
m.) was stirred at 115C in a seal ed tube for 2 hours.
After renoval of the precipitate by filtration, the
filtrate was concentrated. Thelerude product was
purified by silica gel 25 chromatography enploying a
sol vent gradient (hexane to 100 % Et OAc) to elute 1-
(4- (2- hydroxy- 2- net hyl propoxy) - 3- net hyl pheny1l) - 3- (4-
(trifluoronethoxy)phenylthio)-pyrazin-2(1H)-one (18.65
ng, 0.040 mmol, 11.52 %yield) as off-white solid. 1H
NVR (500 MHz, nethanol -d3) 6 ppm7.62 - 7.68 (2 H
m, 7.37 (2 H d, J=7.97 Hz), 7.21 - 7.28 (3 H m,

-— oA~ -— o~ PN

OH
r




the m xture was diluted with a solution of saturated

NaHCO3 (55 m) and was then extracted with Et 0Ac (60
wort009/004se1 Et OAc | ayer was dried over Na2SO4 anpCT/US2008/069361

concentrated. The crude product was purified by silica

gel chromat ography enpl oyi ng a sol vent gradi ent

(hexane to 100 % Et OAc) to el ute 3 (4-

Schl orophenet hoxy) pyrazif-2(1H) - eAT7 1 08
mol , 47.9 | el d)‘ﬁﬁ- whi 1 oI i d. (400
VHz, chl rS n%g%5m7 %Zs 1 2 II-:I N7 19 -

7.25 (248 YT s. (1H d, —427Hz)3689(1l=-| d,
J=4.52 Hz), 4.54 (2.H, t, J=7.53 Hz), 3.14 (2 H, t,

J=78Q_f&). 10 Part*C.

3-(|4- dnl or oph?@gxy)-l-m-(z- hydr oxy- 2-

nmet pr opoxy) phenyl ) pyrazi n-2( 1H) - one [00127] A

m xture of 3-(4-chl orophenet hoxygbgyr azi n-2(1H)-one (25

ng, 0.100 mmol), K3PO4 (63.5 ny, 299 mol ), copper
(1) iodide (18.99 , 0. T00¢hot QH

15(4- br - met hyl prop lZ-oI and
N, N - di ﬁ‘gEHGFet hyl en®di%ni ne (07632 nl, 0.299 nmol) in

di oxane (;1.0 nlL) was stirred at 110C for 60 mn. After

r enoval %FS@HEOB‘P@%? pitate by filtration, the filtrate
yas congenhj /R &d cackh®: saude product was purlfl ed by
silica g'le chromat ogr. ‘aphy enpl oyi ng a sol vent gradi ent
(CH2C12 R'end B” sansorionaHe @key tagether tafeym a 5- or 6-membered

3-( r 4-

50 zlﬁlﬁ%tp %ldg)?glg)gl%}%jﬁﬁ% %1(1?/% &algel er\g %ﬁﬁ(oms whtcg} :[mg és orPglonally
0.073 mmol, 73.1 %yi eI d) a$ ?(vlﬁ e solid. 1H NMR (500
VHzsubsthitod Mtbhydrd;)yaﬁcypspmh s 32-G-20H,, foh)exampl23 - 7.29 (4
H m, 7.02 (2 H d), 6.84 (2 H s), 4eb1 (2 H t,

J729Hz)383(2Hs 13(2H J715Hz)
1.36 (6 H,_ s) OHH-NI\/RDa a (CDC13) J—84
Hz, : Hz 2H) = 2.4
Hz, 5(d 98/(d J = 4.6
Hz, , 94(d’ = ] = 8.5
IHz, 1H), 6.88 (dd, J:22and85Hz 1H), 4.28 (s,
2H) 3,91 (s. 3H. 3 87 (s 7.44-7 (m, 12H),
7 0@0?2{]’ J ogneBprgPepﬁd cozlp])oun(@ @ gle(lavengom1naluge fhs follppyng:
5.09 (s, 2H), 4.27 (s, 2H). 727(m 6.93 (m
3H), 3.92 (s, 3H), 3.89 (s, 3H) (Eﬁ J=7.3 He,
2H),298(tJ=73Hz ?’ , 6.92 (m
4H), 3.91 (s, 83% 2 (dd, J = 2.2 and
7.5 Hz, 2H) 3 02 N> and 5 Hz, 2H) (H+1N)
SINDL ,-, O, rr'ﬁr rr 71- 071 0 71- 0O, rr
HPLC (M n) I\/letho i 404 @ 4 -, 0 4 »cc Met hod

-22



Thi ol Conponent = 05 ="35T, 51 Aniline/Bromde
Conponent ,\ 00 9001, ,\ 00 ,\ OO0 Structure C 0
W@2@9009501, Sy.L) NO N,...- PCT/US2008/069361

3- (4-chl orobenzyl t hi 0) - 1- (3, 4-

di met hoxyphenyl ) pyrazi n-2(1H)-one 01 0 4111 140 S | SO
Nl )1 1-(4-(benzyl oxy)phenyl)- 3-

(4- chl orobenzyl t hi 0) pyr azi n- 2(1FD one 0 (3 Sylt,N C

3- (4-chl orophenet hyl t hi o) - 1;
(3, 4-di net hoxyphenyl)pyra2| ne 0% N
1- (3, 4-di net hoxyph

ZZ| 2( one

(phenethylthlo)pyr

X
CrT

o\/kOH
5 @NS@/@(

[0054] Also desired are compounds of Formula I wherein

R2
S \

R! is Z-Y-X- wherein
10 Xis S,

o

Y is an alkyl chain of 1 to 3 carbons such as (CH3); or a bond,

Z is heteroaryl such as 2-pyridyl or phenyl,

cach of which Z is optionally substituted with CF;, CF30, or halo such
as F,

15 so that R! can be selected from:

-03 -



6 WZ ,-, cAm71- WD 2009/ 009501PCT/ US2008/ 069361

H NVR Data (CDC13) CD30D) 8.35 (dd, J = 1.0 and 4.5
WOH2009069501 7. 65 (m 1H), 7.27 (d, J = 7.8 Hz, I1M)T/US2088069361

(d, J = 4.3 Hz, 1H), 7.16 (m 1H),7.11 (d, J = 4.3 Hz,

1H), 6.93 (d, J = 2.3 Hz, 1H), 6.92 (d, J = 8.5 Hz,
1H), 6.82 (dd, J = 2.3 and 8.5 Hz, 1H), 3.74 (s, 3H),
3.69 (s, 3H), 3.33 (t, J = 7. 1tz~2H, 3.06 (t, J =
7.1 Mz, 2H) s 8.45 s ¢ (d, J = 3.8 ,
8. 36 (. =30W7.d,3=4.
7.19 44, J = 4ch P 1H), 6.941(d, J = 24%Z, 1H),
6.93 (d, J = 8.5 Hz, 1H), 6.83 (dd, J £ 2.4 and 8.5’
Hz, 1H),.3.94 (s, 3K, 3.7& (s, 34, 8.39 (t,_J 7.2
Hz,@f\(ls (t, 7.7 Hz, 2 52 (d, 8.5
Hz, c 742 &do 8.5 Hz, c2H™7. 13 o 4.5
Hz, 1H), 6.97 (d, J = 4.5 HZ, 1IH), 6.95 (m 1H), 6.82
(m 2H),.3.93 (s, 3H), 3.89 (s, 3H). 7.67 (dd, J = 1.7
and”7.] . 1H), 7.57 (dd, J = 1.3 and 8.0 Hz, 1H),
7. Md, J = 1.7 and 7.6 Hz, 1H), 7.35 Hz (dd, J =
1.3 and 7.5 Fz, 1H), 7.12 (d, J = 4.4 Hz, 1H), 7.00
(d, J =ReisBLIwihgeing 98 (d, J = 4.4 Hz, 1H), 6.95
{m 2H), 3.93i(s, 3H), 3.91(s, 3H. (H1N) SINDL Cr)
cr) G-- G-- inG--¢r) G-- CG-- in GCG-- cr) HPLC
(M n) Met hodGlis &awer @kgi or allyylogcloglkyloghder ; in cr;
;12,¢' ;0! ’J'isloﬁr) CS CA Method CA CA CA CA

OH

|
—O0—CH,—CH
o X
for example, R is = OH or

R’ is alkoxy such as CH30, alkyl such as CH3, or halo such as Cl; and
10 R® and R’ are independently H or CH3.

2

[0055] In still more desired compounds of Formula I,

2
<4
®iS\N ;

Xis S;
15 Y is abond or (CHy)y;

.Cr
Zis or XX :
E-G-J is /O\XOH ;and

R* is CH3, H or CL.

20 METHODS OF PREPARATION
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Thi ol Conponent | to) I _ 1 co 05 . Aniline/Bromde
Conponent /\ 00 /\ 00 /\ 00 /\ 00 4. Structure o O
W®2009809501L- ( 3, 4- di net hoxyphenyl ) - 3- PCT/US2008/069361

(2-(pyridin-2-yl)ethylthio)pyrazin-2(11-0-one 0 S

1- (3, 4-di net hoxyphenyl) - 3- ( 2-

(pyrazi n-2-yhet hyl t hi o) pyrazi n-2(1H)-one 0 0 40 Sy.LN

G Rodde}- chhr Qripemids bhF@hiudeT according to the various embodiments herein
(3, 4-di met hoxyphenyl ) pyrazin-2(1H)-one 0 CI S 110

3-( deseried pgw%m%aquli ag phopun in the following non-limiting reaction schemes

(3, ﬁlﬂ%ie&%bﬁﬁf(%%gﬁ X4 Q/QV&SQélie%n?fJMEe%m?erWlé procedures that may

10

15

20

25

30

be used by one skilled in the art.

[0057] Scheme 1 below portrays a generalized reaction sequence for the synthesis
of compounds of Formula I.

[0058] Compounds of Formula I, for which R" is Z-Y-O or Z-Y-S and R? does
not contain a tertiary alcohol, can be prepared by condensation of compounds of
Formula IT in a solvent such as THF with alkali metal salts such as Na" or K" of
compounds of Formula III. The alkali salts of compounds of Formula III had been
previously prepared by addition of compounds of Formula III to a stirred dispersion
of NaH or KH in a solvent such as THF under an inert atmosphere of N, or Ar.
Compounds of Formula II can be prepared by treatment of compounds of Formula IV
with thionyl chloride in a solvent such as DMF. Compounds of Formula III are
commercially available or may be readily prepared by one skilled in the arts.

[0059] Alternatively, a general synthesis of compounds of Formula I, for which
R'is Z-Y-0, Z-Y-S or Z-Y-NR*H, entails condensation of compounds of Formula IV
with compounds of Formula IIT by stirring these components in a solvent such as
DMF containing benzotriazo-1-yl-oxy-trispyrrolidinophosphonium hexafluoroborate
(PyBOP) as an activating agent, DMAP and a hindered amine such as Et(iPr),N.
Other activating agents may be utilized by the skilled artisan.

[0060] Compounds of Formula IV can be prepared by heating compounds of
Formula V to 120-150°C in microwave in a 1:1.1 mixture of HOAc/TFA.
Compounds of Formula V can be prepared by stirring compounds of Formula VI with
2,2-dimethoxyethylamine in a solvent such as EtOAc. Compounds of Formula VI
can be prepared by treatment of compounds of Formula VII with ethyl oxalyl chloride
in a mixture of EtOAC and water containing a weak base such as potassium
carbonate. Compounds of Formula VII are either commercially available or can be
prepared as described in USSN 11/586,255.

[0061] Compounds of Formula I for which R'is Z-Y-SO or Z-Y-SO; can be

prepared by treatment of compounds of Formula I where R' is Z-Y-S with one or two

_25-



co WD 2009/ 009501PCT/ US2008/ 069361 H NMVR Data ( CDCL3)
7.51 (d, J = 8.2 Hz, 2H), 7.32 (d, J= 8.2 Hz, 2H),

wQ@ 203091 J = 4.5 Hz, 1H), 6.99 (m 1H), 6.96 FdI/UI2068/069361
4.5 Hz, 1H), 6.91 (m 2H), 3.92 (s, 3H), 3.90 (s, 3H),
2.96 (sept, J = 7.7 Hz, 1H), 1.28 (d, J = 7.7 Hz, 6H).
7.61 (d, J = 8.5 Hz, 2H), 7.29 (d, J = 8.5 Hz, 2H),
7. 1§1u(v@lentl of arffodddi su cﬂ"g m- cﬁl&gbeﬁ%nzolc arcuf"mAa slﬁlﬁfent]shah as
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[0062] Alternatively compounds of formula I can be prepared as outlined in
Scheme 2. by Cu catalyzed arylation of compounds of formula X by heating X with
aryl halides or iodides of formula XI in a solvent such as dioxane containing a

10 cuprous salt such as cuprous iodide along with potassium tribasic phosphate and a
chelating agent such as N-methyl, N’-methyl ethylene diamine. Compounds of
formula X can be prepared by heating compounds of formula IX in TFA. Compounds
of formula IX can be prepared by condensation of compound of Formula VIII with
compounds of Formula IIT by stirring these components in a solvent such as DMF

15  containing benzotriazo-1-yl-oxy-trispyrrolidinophosphonium hexafluoroborate
(PyBOP) as an activating agent, DMAP and a hindered amine such as Et(iPr),N.
Compound of formula VIII is readily obtained from p-methoxybenzyl amine utilizing
the chemistry described in Scheme 1. Aryl halides of formula XI are readily prepared
by one skilled in the arts by alkylation of the corresponding commercially available

20 halogenated phenol.
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[0063] Other methods of preparing the compounds of Formula I are within the

5 scope of the invention as well.

PRODRUGS, SALTS, ESTERS AND STEREOISOMERS
[0064] The compounds of the invention also include “prodrugs”. The term
“prodrug” as used herein encompasses both the term “prodrug esters” and the term
10 “prodrug ethers”. The term “prodrug esters” as employed herein includes esters and
carbonates formed by reacting one or more hydroxyls of compounds of Formula I
with either alkyl, alkoxy, or aryl substituted acylating agents or phosphorylating agent
employing procedures known to those skilled in the art to generate acetates, pivalates,
methylcarbonates, benzoates, amino acid esters, phosphates, half acid esters such as
15  malonates, succinates or glutarates, and the like. In certain embodiments, amino acid

esters may be especially preferred.
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[0067] The compounds of Formula I can also be present as salts, which are
further within the scope of this invention. Pharmaceutically acceptable (i.e., non-

10  toxic, physiologically acceptable) salts are preferred. If the compounds of Formula I
have, for example, at least one basic center, they can form acid addition salts. These
are formed, for example, with strong inorganic acids, such as mineral acids, for
example sulfuric acid, phosphoric acid (phosphate ester) or a hydrohalic acid, with
organic carboxylic acids, such as alkanecarboxylic acids of 1 to 4 carbon atoms, for

15  example acetic acid, which are unsubstituted or substituted, for example, by halogen
as chloroacetic acid, such as saturated or unsaturated dicarboxylic acids, for example
oxalic, malonic, succinic, maleic, fumaric, phthalic or terephthalic acid, such as
hydroxycarboxylic acids, for example ascorbic, glycolic, lactic, malic, tartaric or
citric acid, such as amino acids, (for example aspartic acid, glutamic acid, glycine,

20  wvaline, lysine, or arginine), or benzoic acid, or with organic sulfonic acids, such as
(C1-Cy) alkyl or arylsulfonic acids which are unsubstituted or substituted, for example
by halogen, for example methyl- or p-toluene- sulfonic acid. Corresponding acid

addition salts can also be formed having, if desired, an additionally present basic

-08 -



71- cA,-1 Mthod 71- 71- ;-? u, -, ci, -,

Thi ol Conponent i co '3 6 . co6 | coo5. co6
w0000 Br om de Conmponent 0 HO- = o / oo 0 1,POI/NB2008/069361

HO>O0 NH HOrO Structure OH ci syct o

center. The compounds of Formula I having at least one acid group (for example
COOH) can also form salts with bases. Suitable salts with bases are, for example,
metal salts, such as alkali metal or alkaline earth metal salts, for example sodium,
potassium or magnesium salts, or salts with ammonia or an organic amine, such as

5 morpholine, thiomorpholine, piperidine, pyrrolidine, a mono, di or tri-lower
alkylamine, for example ethyl, terz-butyl, diethyl, diisopropyl, triethyl, tributyl or
dimethyl-propylamine, or a mono, di or trihydroxy lower alkylamine, for example
mono, di or triethanolamine. Corresponding internal salts may furthermore be formed.
Salts which are unsuitable for pharmaceutical uses but which can be employed, for

10  example, for the isolation or purification of free compounds of Formula I or their
pharmaceutically acceptable salts, are also included.

[0068] Preferred salts of the compounds of Formula I which contain a basic group
include monohydrochloride, hydrogensulfate, methanesulfonate, phosphate, nitrate or
acetate.

15 [0069] Preferred salts of the compounds of Formula I which contain an acid
group include sodium, potassium and magnesium salts and pharmaceutically
acceptable organic amines.

[0070] All stereoisomers of the compounds of the invention are contemplated,
either in admixture or in pure or substantially pure form. The compounds of the

20  present application can have asymmetric centers at any of the carbon atoms including
any one of the R substituents. Consequently, compounds of Formula I can exist in
enantiomeric or diastereomeric forms or in mixtures thereof. The processes for
preparation can utilize racemates, enantiomers or diastereomers as starting materials.
When diastercomeric or enantiomeric products are prepared, they can be separated by

25  conventional methods for example, chromatographic or fractional crystallization.

UTILITY
[0071] The compounds of the present application can be administered to
mammals, preferably humans, for the treatment of a variety of conditions and
30  disorders, including, but not limited to metabolic and eating disorders as well as
conditions associated with metabolic disorders (e.g., obesity, diabetes,

arteriosclerosis, hypertension, polycystic ovary disease, cardiovascular disease,
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COMT inhibitor, antiglutamatergic drugs (amantadine, riluzole), alpha-2 adrenergic

antagonists such as idazoxan, opiate antagonists, such as naltrexone, other dopamine
20  agonists or transporter modulators, such as ropinirole, or pramipexole or neurotrophic

factors such as glial derived neurotrophic factor (GDNF).

PHARMACEUTICAL COMBINATIONS
[0074] The present application includes within its scope pharmaceutical
25  compositions comprising, as an active ingredient, a therapeutically effective amount
of at least one of the compounds of Formula I, alone or in combination with a
pharmaceutical carrier or diluent. Optionally, compounds of the present application
can be used alone, in combination with other suitable therapeutic agents useful in the
treatment of the aforementioned disorders including: anti-obesity agents; anti-diabetic
30  agents, appetite suppressants; cholesterol/lipid-lowering agents, HDL-raising agents,
cognition enhancing agents, agents used to treat neurodegeneration, agents used to

treat respiratory conditions, agents used to treat bowel disorders, anti-inflammatory
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agents; anti-anxiety agents; anti-depressants; anti-hypertensive agents; cardiac
glycosides; and anti-tumor agents.

[0075] Such other therapeutic agent(s) may be administered prior to,
simultaneously with, or following the administration of the melanin-concentrating
hormone receptor (MCHR) antagonists in accordance with the application.

[0076] Examples of suitable anti-obesity agents for use in combination with the
compounds of the present application include melanocortin receptor (MC4R)
agonists, cannabinoid receptor modulators, growth hormone secretagogue receptor
(GHSR) antagonists, galanin receptor modulators, orexin antagonists, CCK agonists,
GLP-1 agonists, and other Pre-proglucagon-derived peptides; NPY 1 or NPY5
antagonist, NPY2 and NPY4 modulators, corticotropin releasing factor agonists,
histamine receptor-3 (H3) modulators, aP2 inhibitors, PPAR gamma modulators,
PPAR delta modulators, acetyl-CoA carboxylase (ACC) inhibitors, 11-B-HSD-1
inhibitors, adinopectin receptor modulators; beta 3 adrenergic agonists, such as
AJ9677 (Takeda/Dainippon), L750355 (Merck), or CP331648 (Pfizer) or other
known beta 3 agonists as disclosed in U.S. Patent Nos. 5,541,204, 5,770,615,
5,491,134, 5,776,983 and 5,488,064, a thyroid receptor beta modulator, such as a
thyroid receptor ligand as disclosed in WO 97/21993 (U. Cal SF), WO 99/00353
(KaroBio) and WO 00/039077 (KaroBio), a lipase inhibitor, such as orlistat or ATL-
962 (Alizyme), serotonin receptor agonists, (e.g., BVT-933 (Biovitrum)), monoamine
reuptake inhibitors or releasing agents, such as fenfluramine, dexfenfluramine,
fluvoxamine, fluoxetine, paroxetine, sertraline, chlorphentermine, cloforex,
clortermine, picilorex, sibutramine, dexamphetamine, phentermine,
phenylpropanolamine or mazindol, anorectic agents such as topiramate (Johnson &
Johnson), CNTF (ciliary neurotrophic factor) /Axokine® (Regeneron), BDNF (brain-
derived neurotrophic factor), leptin and leptin receptor modulators, or cannabinoid-1
receptor antagonists, such as SR-141716 (Sanofi) or SLV-319 (Solvay).

[0077] Examples of suitable anti-diabetic agents for use in combination with the
compounds of the present application include: insulin secretagogues or insulin
sensitizers, which may include biguanides, sulfonyl ureas, glucosidase inhibitors,
aldose reductase inhibitors, PPAR v agonists such as thiazolidinediones, PPAR a

agonists (such as fibric acid derivatives), PPAR & antagonists or agonists, PPAR a/y
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application will be employed in a weight ratio to biguanide within the range from
about 0.001:1 to about 10:1, preferably from about 0.01:1 to about 5:1.
[0079] The antidiabetic agent may also preferably be a sulfonyl urea such as
glyburide (also known as glibenclamide), glimepiride (disclosed in U.S. Patent No.
15 4,379,785), glipizide, gliclazide or chlorpropamide, other known sulfonylureas or
other antihyperglycemic agents which act on the ATP-dependent channel of the beta-
cells, with glyburide and glipizide being preferred, which may be administered in the
same or in separate oral dosage forms. The oral antidiabetic agent may also be a
glucosidase inhibitor such as acarbose (disclosed in U.S. Patent No. 4,904,769) or
20 miglitol (disclosed in U.S. Patent No. 4,639,436), which may be administered in the
same or in a separate oral dosage forms.
[0080] The compounds of the present application may be employed in
combination with a PPAR vy agonist such as a thiazolidinedione oral anti-diabetic
agent or other insulin sensitizers (which has an insulin sensitivity effect in NIDDM
25  patients) such as rosiglitazone (SKB), pioglitazone (Takeda), Mitsubishi’s MCC-555
(disclosed in U.S. Patent No. 5,594,016), Glaxo-Wellcome’s GL-262570, englitazone
(CP-68722, Pfizer) or darglitazone (CP-86325, Pfizer, isaglitazone (MIT/J&J), JTT-
501 (JPNT/P&U), L-895645 (Merck), R-119702 (Sankyo/WL), NN-2344 (Dr.
Reddy/NN), or YM-440 (Yamanouchi), preferably rosiglitazone and pioglitazone.
30 [0081] The compounds of the present application may also be employed with a
PPARa/y dual agonist such as MK-767/KRP-297 (Merck/Kyorin; as described in

Yajima, K. et al., Am. J. Physiol. Endocrinol. Metab., 284:E966-E971 (2003)), AZ-
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Patent No. 3,983,140, lovastatin (mevinolin) and related compounds as disclosed in
U.S. Patent No. 4,231,938, pravastatin and related compounds such as disclosed in
U.S. Patent No. 4,346,227, simvastatin and related compounds as disclosed in U.S.
Patent Nos. 4,448,784 and 4,450,171. Other HMG CoA reductase inhibitors which
may be employed herein include, but are not limited to, fluvastatin, disclosed in U.S.
Patent No. 5,354,772, cerivastatin disclosed in U.S. Patent Nos. 5,006,530 and
5,177,080, atorvastatin disclosed in U.S. Patent Nos. 4,681,893, 5,273,995, 5,385,929
and 5,686,104, pitavastatin (Nissan/Sankyo’s nisvastatin (NK-104) or itavastatin),
disclosed in U.S. Patent No. 5,011,930, Shionogi-Astra/Zeneca rosuvastatin
(visastatin (ZD-4522)) disclosed in U.S. Patent No. 5,260,440, and related statin
compounds disclosed in U.S. Patent No. 5,753,675, pyrazole analogs of
mevalonolactone derivatives as disclosed in U.S. Patent No. 4,613,610, indene
analogs of mevalonolactone derivatives as disclosed in PCT application WO
86/03488, 6-[2-(substituted-pyrrol-1-yl)-alkyl)pyran-2-ones and derivatives thereof as
disclosed in U.S. Patent No. 4,647,576, Searle’s SC-45355 (a 3-substituted
pentanedioic acid derivative) dichloroacetate, imidazole analogs of mevalonolactone
as disclosed in PCT application WO 86/07054, 3-carboxy-2-hydroxy-propane-
phosphonic acid derivatives as disclosed in French Patent No. 2,596,393, 2,3-
disubstituted pyrrole, furan and thiophene derivatives as disclosed in European Patent
Application No. 0221025, naphthyl analogs of mevalonolactone as disclosed in U.S.
Patent No. 4,686,237, octahydronaphthalenes such as disclosed in U.S. Patent No.
4,499,289, keto analogs of mevinolin (lovastatin) as disclosed in European Patent
Application No.0142146 A2, and quinoline and pyridine derivatives disclosed in U.S.
Patent Nos. 5,506,219 and 5,691,322, In addition, phosphinic acid compounds useful
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1H [00§5] 79 Ofer I%)f)%hpléenzl@ a&él‘ts Sflble fr 2k l{eﬁain ﬁi@ude, but are not
limited to, fibric acid derivatives, such as fenofibrate, gemfibrozil, clofibrate,
bezafibrate, ciprofibrate, clinofibrate and the like, probucol, and related compounds

20  as disclosed in U.S. Patent No. 3,674,836, probucol and gemfibrozil being preferred,
bile acid sequestrants such as cholestyramine, colestipol and DEAE-Sephadex
(SECHOLEX, POLICEXIDE) and cholestagel (Sankyo/Geltex), as well as lipostabil
(Rhone-Poulenc), Eisai E-5050 (an N-substituted ethanolamine derivative), imanixil
(HOE-402), tetrahydrolipstatin (THL), istigmastanylphosphorylcholine (SPC,

25  Roche), aminocyclodextrin (Tanabe Seiyoku), Ajinomoto AJ-814 (azulene
derivative), melinamide (Sumitomo), Sandoz 58-035, American Cyanamid CL-
277,082 and CL-283,546 (disubstituted urea derivatives), nicotinic acid (niacin),
acipimox, acifran, neomycin, p-aminosalicylic acid, aspirin, poly(diallylmethylamine)
derivatives such as disclosed in U.S. Patent No. 4,759,923, quaternary amine

30  poly(diallyldimethylammonium chloride) and ionenes such as disclosed in U.S.

Patent No. 4,027,009, and other known serum cholesterol lowering agents.
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[0086] The other hypolipidemic agent may be an ACAT inhibitor (which also has
anti-atherosclerosis activity) such as disclosed in, Drugs of the Future, 24:9-15
(1999), (Avasimibe); Nicolosi et al., “The ACAT inhibitor, CI-1011 is effective in the
prevention and regression of aortic fatty streak area in hamsters”, Atherosclerosis
(Shannon, Irel.), 137(1):77-85 (1998); Ghiselli, G., “The pharmacological profile of
FCE 27677: a novel ACAT inhibitor with potent hypolipidemic activity mediated by
selective suppression of the hepatic secretion of ApoB100-containing lipoprotein”,
Cardiovasc. Drug Rev., 16(1):16-30 (1998); Smith, C. et al., “RP 73163: a
bioavailable alkylsulfinyl-diphenylimidazole ACAT inhibitor”, Bioorg. Med. Chem.
Lett., 6(1):47-50 (1996); Krause, B.R. et al., Chapter 6: “ACAT Inhibitors:
Physiologic Mechanisms for Hypolipidemic and Anti-Atherosclerotic Activities in
Experimental Animals”, Inflammation: Mediators and Pathways, CRC Press, Inc.,
publ., Ruffolo, Jr., R.R. et al., eds., pp. 173-198 (1995); Sliskovic et al., “ACAT
inhibitors: potential anti-atherosclerotic agents”, Curr. Med. Chem., 1(3):204-225
(1994); Stout et al., “Inhibitors of acyl-CoA:cholesterol O-acyl transferase (ACAT) as
hypocholesterolemic agents. 6. The first water-soluble ACAT inhibitor with lipid-
regulating activity. Inhibitors of acyl-CoA:cholesterol acyltransferase (ACAT). 7.
Development of a series of substituted N-phenyl-N’-[(1-phenylcyclopentyl)-
methyl]ureas with enhanced hypocholesterolemic activity”, Chemtracts: Org. Chem.,
8(6):359-362 (1995), or TS-962 (Taisho Pharmaceutical Co. Ltd), as well as F-1394,
CS-505, F-12511, HL-004, K-10085 and YIC-C8-434.

[0087] The hypolipidemic agent may be an upregulator of LDL receptor activity
such as MD-700 (Taisho Pharmaceutical Co. Ltd) and LY295427 (Eli Lilly). The
hypolipidemic agent may be a cholesterol absorption inhibitor preferably Schering-
Plough’s SCH48461 (ezetimibe) as well as those disclosed in Atherosclerosis,
115:45-63 (1995) and J. Med. Chem., 41:973 (1998).

[0088] The other lipid agent or lipid-modulating agent may be a cholesteryl
transfer protein inhibitor (CETP) such as Pfizer’s CP-529,414 as well as those
disclosed in WO/0038722 and in EP 818448 (Bayer) and EP 992496, and
Pharmacia’s SC-744 and SC-795, as well as CETi-1 and JTT-705.

[0089] The hypolipidemic agent may be an ileal Na /bile acid co-transporter
inhibitor such as disclosed in Drugs of the Future, 24:425-430 (1999). The ATP
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20  agents are pravastatin, lovastatin, simvastatin, atorvastatin, fluvastatin, pitavastatin
and rosuvastatin, as well as niacin and/or cholestagel.
[0091] The compounds of the present invention may also be employed in
combination with anti-hypertensive agents. Examples of suitable anti-hypertensive
agents for use in combination with the compounds of the present application include
25  beta adrenergic blockers, calcium channel blockers (L-type and/or T-type; e.g.,
diltiazem, verapamil, nifedipine, amlodipine and mybefradil), diuretics (e.g.,
chlorothiazide, hydrochlorothiazide, flumethiazide, hydroflumethiazide,
bendroflumethiazide, methylchlorothiazide, trichloromethiazide, polythiazide,
benzthiazide, ethacrynic acid tricrynafen, chlorthalidone, furosemide, musolimine,
30  bumetanide, triamtrenene, amiloride, spironolactone), renin inhibitors, ACE inhibitors
(e.g., captopril, zofenopril, fosinopril, enalapril, ceranopril, cilazopril, delapril,

pentopril, quinapril, ramipril, lisinopril), AT-1 receptor antagonists (e.g., losartan,
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irbesartan, valsartan), ET receptor antagonists (e.g., sitaxsentan, atrsentan and
compounds disclosed in U.S. Patent Nos. 5,612,359 and 6,043,265), Dual ET/AIl
antagonist (e.g., compounds disclosed in WO 00/01389), neutral endopeptidase
(NEP) inhibitors, vasopepsidase inhibitors (dual NEP-ACE inhibitors) (e.g.,
omapatrilat and gemopatrilat), and nitrates.

[0092] MCHRI1 antagonists could also be useful in treating other diseases
associated with obesity, including sleep disorders. Therefore, the compounds
described in the present application could be used in combination with therapeutics
for treating sleep disorders. Examples of suitable therapies for treatment of sleeping
disorders for use in combination with the compounds of the present application
include melatonin analogs, melatonin receptor antagonists, ML 1 B agonists, GABA
receptor modulators; NMDA receptor modulators, histamine-3 (H3) receptor
modulators, dopamine agonists and orexin receptor modulators.

[0093] MCHRI1 antagonists may reduce or ameliorate substance abuse or
addictive disorders. Therefore, combination of cannabinoid receptor modulators with
agents used to treat addictive disorders may reduce the dose requirement or improve
the efficacy of current addictive disorder therapeutics. Examples of agents used to
treat substance abuse or addictive disorders are: selective serotonin reuptake
inhibitors (SSRI), methadone, buprenorphine, nicotine and bupropion.

[0094] MCHRI1 antagonists may reduce anxiety or depression; therefore, the
compounds described in this application may be used in combination with anti-
anxiety agents or antidepressants. Examples of suitable anti-anxiety agents for use in
combination with the compounds of the present application include benzodiazepines
(e.g., diazepam, lorazepam, oxazepam, alprazolam, chlordiazepoxide, clonazepam,
chlorazepate, halazepam and prazepam), SHT1A receptor agonists (e.g., buspirone,
flesinoxan, gepirone and ipsapirone), and corticotropin releasing factor (CRF)
antagonists.

[0095] Examples of suitable classes of anti-depressants for use in combination
with the compounds of the present application include norepinephrine reuptake
inhibitors (tertiary and secondary amine tricyclics), selective serotonin reuptake
inhibitors (SSRIs) (fluoxetine, fluvoxamine, paroxetine and sertraline), monoamine

oxidase inhibitors (MAOIs) (isocarboxazid, phenelzine, tranylcypromine, selegiline),
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Pi@zl e&&é'l I d rclao%lwntlolga} I_Pl‘upsyc(:flo‘uc drug with a MCHR1
antagonlst could also enhance symptom reduction in the treatment of psychosis or
mania. Further, such a combination could enable rapid symptom reduction, reducing
the need for chronic treatment with antipsychotic agents. Such a combination could
also reduce the effective antipsychotic dose requirement, resulting in reduced
probability of developing the motor dysfunction typical of chronic antipsychotic
treatment.

[0097] Examples of suitable antipsychotic agents for use in combination with the
compounds of the present application include the phenothiazine (chlorpromazine,
mesoridazine, thioridazine, acetophenazine, fluphenazine, perphenazine and
trifluoperazine), thioxanthine (chlorprothixene, thiothixene), heterocyclic
dibenzazepine (clozapine, olanzepine and aripiprazole), butyrophenone (haloperidol),
diphenylbutylpiperidine (pimozide) and indolone (molindolone) classes of
antipsychotic agents. Other antipsychotic agents with potential therapeutic value in
combination with the compounds in the present application include loxapine,
sulpiride and risperidone.

[0098] Combination of the compounds in the present application with
conventional antipsychotic drugs could also provide an enhanced therapeutic effect
for the treatment of schizophrenic disorders, as described above for manic disorders.
As used here, schizophrenic disorders include paranoid, disorganized, catatonic,
undifferentiated and residual schizophrenia, schizophreniform disorder,
schizoaffective disorder, delusional disorder, brief psychotic disorder and psychotic
disorder not specified. Examples of suitable antipsychotic drugs for combination with
the compounds in the present application include the antipsychotics mentioned above,
as well as dopamine receptor antagonists, muscarinic receptor agonists, SHT2A
receptor antagonists and SHT2A/dopamine receptor antagonists or partial agonists

(e.g., olanzepine, aripiprazole, risperidone, ziprasidone).
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lubricant (e.g., talc, magnesium stearate, polyethylene glycol 6000, etc.), for instance,
are added to the active component or components and the resulting composition is
compressed. Where necessary, the compressed product is coated, by the per se
known technique, for masking the taste or for enteric dissolution or sustained release.

20  The coating material that can be used includes, for instance, ethylcellulose,
hydroxymethylcellulose, polyoxyethylene glycol, cellulose acetate phthalate,
hydroxypropylmethylcellulose phthalate, and Eudragit (Rohm & Haas, Germany,
methacrylic-acrylic copolymer).
[00102] Injections can be manufactured typically by the following procedure. The

25  active component or components are dissolved, suspended or emulsified in an
aqueous vehicle (e.g., distilled water, physiological saline, Ringer’s solution, etc.) or
an oily vehicle (e.g., vegetable oil such as olive oil, sesame oil, cottonseed oil, corn
oil, etc. or propylene glycol) together with a dispersant, e.g., Tween 80 (Atlas
Powder, U.S.A.), HCO 60 (Nikko Chemicals), polyethylene glycol,

30  carboxymethylcellulose, sodium alginate, etc.), a preservative (e.g., methyl p-
hydroxybenzoate, propyl p-hydroxybenzoate, benzyl alcohol, chlorobutanol, phenol,

etc.), an isotonizing agent (e.g., sodium chloride, glycerol, sorbitol, glucose, inverted
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sugar, etc.) and other additives. If desired, a solubilizer (e.g., sodium salicylate,
sodium acetate, etc.), a stabilizer (e.g., human serum albumin), a soothing agent (e.g.,
benzalkonium chloride, procaine hydrochloride, etc.) and other additives can also be
added.

[00103] A dosage form for external application can be manufactured by processing
the active component or components into a solid, semi-solid or liquid composition.
To manufacture a solid composition, for instance, the active component or
components, either as they are or in admixture with an excipient (e.g., lactose,
mannitol, starch, microcrystalline cellulose, sucrose, etc.), a thickener (e.g., natural
gums, cellulose derivatives, acrylic polymers, etc.), etc., are processed into powders.
The liquid composition can be manufactured in substantially the same manner as the
injections mentioned above. The semi-solid composition is preferably provided in a
hydrous or oily gel form or an ointment form. These compositions may optionally
contain a pH control agent (e.g., carbonic acid, phosphoric acid, citric acid,
hydrochloric acid, sodium hydroxide, etc.), and a preservative (e.g., p-
hydroxybenzoic acid esters, chlorobutanol, benzalkonium chloride, etc.), among other
additives.

[00104] Suppositories can be manufactured by processing the active component or
components into an oily or aqueous composition, whether solid, semi-solid or liquid.
The oleaginous base that can be used includes, for instance, higher fatty acid
glycerides [e.g., cacao butter, Witepsols (Dinamit-Nobel), etc.], medium-chain fatty
acids [e.g., Migriols (Dinamit-Nobel), etc.], vegetable oils (e.g., sesame oil, soybean
oil, cotton-seed oil, etc.), etc. The water-soluble base includes, for instance,
polyethylene glycols propylene glycol, etc. The hydrophilic base includes, for
instance, natural gums, cellulose derivatives, vinyl polymers, and acrylic polymers,

etc.

DOSAGES
[00105] The dosage of the pharmaceutical composition of the present invention
may be appropriately determined with reference to the dosages recommended for the
respective active components and can be selected appropriately according to the

recipient, the recipient’s age and body weight, current clinical status, administration
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Ij- Elmlngre g?%_graélga)?ﬂ 3% g@ﬁ{‘rgtb%g}j W}]:iggt) é'r i@%pl):tln@/dfyga K% i)tglgr:]active
= TgompoBent @H)o.mpznéiﬁs l{adlng\&ﬂerént 4110%1'3@. ofbklion £6r €% if Ebmblnafion
24HZ 1H), 6.98 (d, J = 8.5 1H), 6.97 (d, J =

4. 4cap|2'1 SO Ppwsed@n Q@e{%es sglected by rgﬁangtosth@ﬁespefpﬂe regomgyended
ld S, clr?ﬁ'&‘d do%e &ﬁgéss ’Ad%i‘ﬁlstraﬁoﬁﬁs éeﬁeral@}warmgd ﬁ@m(éjslrjg] d'ozsg/ggy orin

andd181dﬂld @%es iqq)exarrrplmteétlrrmwdws Hz 1H) 7.00 (d, J
= 2.4 Hz, 1H), 6.98 (d, J = 8.5 Hz, 1H), 6.96 (d, J =
4.5 Hz, 1H), 6.90 (dd, J = 2.4 and 8.5 Hz, 1H), 3.88
(s, 3H), 3.87 (s, 2H), ABEREEIATIEONS 1.38 (s, 6H).
4 S0pbn i el poerGhaiohs RpbS empptec it ™ 37

12. 3piHzphchk), 6.97 (d, J = 8.6 Hz, 1H), 6.93 (d, J

4.5 Hz 6.90 (dd, J = 2.3 d 86 H, 1 3.
(SBn 'benH? (dd, an 19,

oo Il 1l

7

-Bu = tertiary butyl
Me = methyl
Et = ethyl

20  TMS = trimethylsilyl
TBS = tert-butyldimethylsilyl
Et,0 = diethyl ether
EtOAc = ethyl acetate
MeOH = methanol

25  EtOH = ethanol
i-PrOH = isopropanol
HOACc or AcOH = acetic acid
i-Pr,NEt = diisopropylethylamine
Et;N = triethylamine

30 DMAP = 4-dimethylaminopyridine
NaBH,4 = sodium borohydride
n-BuLi = n-butyllithium
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3H), 3.86 (s, 2H), 2.39 (s, 3H), 2.37 (s, 3H) 1.36

(s, 6H. 7.46 (d, J =8.0 Hz, 2H), 7.27 (d, J = 8.0
wWoH2009069501 7. 15 (d, J = 4.4 Hz, 1H), 7.01 (d, JPEGI/BSB08/069361

Hz, 1H), 6.97 (d, J = 8.5 Hz, 1H), 696(d J =4.4

Hz, 1H), 6.92 (dd, J = 2.3 and 8.5 Hz, 1H), 3.91 (s,

3H), 3.85 (s, 2H), 2.40 (s, 3H), 1.35 (s, 6H). (H+1IN)

cA
CcA
An|

10

15

20

25

30

SI N faﬁadldmoﬁéarbc?ﬁl HPLC (MM Method 1 cc cr; cc

4 cc cr , 00 O Method ct cA c¢ct cA ct
K@Hrmtapmu@lhymnent coo 11 411 CO41

ILIM'I? §5§mnq§,dlggmgonent NH O NHO1- 11(1 O NH
LljéH = lithium hydroxide

K,COs = potassium carbonate

NaHCOj3 = sodium bicarbonate

Ar = argon

N, = nitrogen

min = minute(s)

h or hr = hour(s)

L = liter

mL = milliliter

uL = microliter

g = gram(s)

mg = milligram(s)

mol = moles

mmol = millimole(s)

meq = milliequivalent

RT =room temperature

sat or sat’d = saturated

aq. = aqueous

TLC = thin layer chromatography

HPLC = high performance liquid chromatography
LC/MS = high performance liquid chromatography/mass spectrometry
MS or Mass Spec = mass spectrometry

NMR = nuclear magnetic resonance

mp = melting point

EXAMPLES
[00107] The following examples are provided to illustrate various preferred
embodiments of the invention, and should not be construed as limiting the scope

thereof.
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01- 11(1 O Structure CF3 0 1 (4 (2 hydroxy 2
nmet hyl propoxy) 3 met hoxyphenyl) 3 (2

W@ eoopobesor omet hyl ) phenyl t hi o) pyr azi n- 2( 1H) - oneP@nus1008/069361
03- uFwWAd( pt uegbr xot peut - p
-014,1101d1A1110m 3- A. 01PA11- 3) - 14- 1- (0! M Asol O AMest -
3-nmoitp-p)- 1S 140 0 N, 6,...... JK- OH
3-(2,4-di met hyl phenylthio) 1 (4 (2 hydroxy 2

Vet ﬁ%p&i& FRP RO INEORBUHBIERERTIONS (1
2008 BRSO TARSPILs 855 adaen e e b bt iy e o

(d, CAS muielhekiayas 2k eratdd dsdng((dy is domsisdenbwitlr), thd Aiitondm®Gnodule

{ S’ (V\glrsii)nig lg d%ibuéﬁbb\ﬁith%hg%#%ﬁ thrazﬁgor% tal%ql_gg))f’rongff%léor
(dditeshn 2. 3 and 8.5 Hz, 1), 3.89 (s, 3H), 3.85 (s,
5H), 1.35 (s, 6H). 7.45 (d, J = 8.3 Hz, 2H), 7.25 (d,
J briez sgurataiyquecns sqdipy chigride 3, 9 e, 1H), 6.97 (d, J

_2 = 8.2 Hz, 1H), 6.92 (d, J

D%&k%“iljl’wp%kg?g‘?d’g‘geJ = 2.2 and 8.2 Hz, 1H), 3.86

(s DBH)= NN-@ine(hy]fotidmid@. 66 (g, J =5.5 Hz, 2H), 1.31
s, L 1.22 (1 5.5 Hz, 3H). 7.27 (m 5H), 7.20
lé(mHéE\%r,‘%Y‘é%’%Fﬁméﬁf‘“ 6.85 (dd, J = 2.2, 8.0 Hz, 1H),
3. IRORB = bédzotridzB4-y(-sxy-BisPyrradidBibpl{@phodidm hSaflGorfletdate J

= zTPo and 8.0 bz, 1), 2.74 (dd, J = 5.0 and 8,0 He,
A ~anflyaroacgligacidy '35 (3 =93 Hz, 3H). 7.30 (m

1H)TH17 2&ra(1?ﬂroﬂ1l’5)nl7 11 (m 1|‘|) 7 05 (m 1H) 6 97

BWSE)d:dI 3J(dnnghﬁa1§};|)@)p80p31 F&ethﬁp@rbodzmg@e }()tdrochlor.ldcg 3
1§—|Z 2H), 2.35 (s, 3H), 1.35 (s, 6H 7.26 (d, J = 4.4
1H), 7.19 (d, J =7.2 Hz, 1H), 7.10 (m 3H), 6.95

(mAmtlcaﬁcamm@tdgrmhstl\@tlzodand 8.2 Hz, 1H), 3.83 (s,

[gofoc?gg lﬁ?LC?B'Lu .22 (dd, J = 5.7 and 8.5 Hz, 2H),
and85Hz 2H), 2.34 (s, 3H, 1.29
( S 6H) .Méthied N) PEMuna (OD—SD S55; 4.6 mh x PloGh;(fMwa).0 mL/min.;
Met gle?e%ti%n ét_250 (n:fn solxlfent A= 18% metl’lanlol/water + 6 9% p%ssphorlc acid, B =
20 90% methanol/water + 0.2% phosphoric acid; gradient-linear, 0% B to 100% B over
4 min and 100% B for 1 min.
Method 2: YMC Combiscreen S-5, 4.6 mm x 50 mm; flow-4.0 mL/min.;
detection at 220 nm; solvent- A = 10% methanol/water + 0.2% phosphoric acid, B =
90% methanol/water + 0.2% phosphoric acid; gradient-linear, 0% B to 100% B over
25 4 min and 100% B for 1 min.
LC MS: column-Phen-Luna (S5 ODS column) 4.6 mm x 30 mm; detection at
220 nm; flow-4 mL/min; solvent- A = 10% methanol/water + 0.1% TFA, B = 90%
methanol/water + 0.1% TFA; linear gradient, 0% B to 100% B over 2 min and 100%
B for 1 min.
30
Preparative HPLC Chromatography Method
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"I" CS CS COCO Method ct CA ct CA ct CA ct CA ct

CA Thiol Conponent i tOO /ol col ci) I col co
W00 Br om de Conmponent NH O NH 1410 0 INH/UED08/@9361

NH HO>: I. 0 NHHOr0O Structure 0 0 0,--1<-0,, O rqi

j 0-- 1 (4 (2 hydroxy 2 nethyl propoxy) 3

nmet hoxyphenyl ) 3 (4

met ﬂoor hepyehbRbRk @xlﬁ@@w—sg(jﬂ I(QﬂﬁmoﬂMz 20 In1{/thir€ detection at
3-(4-ethyl phenylthio) 1 (4 (2 hydrox

ot TP sy A 5 | el Ey 1Dy ABA P ZO0% mybigubveter +
1100.% TFH}IggldQthrg:ar, 10% B to 90% B over 20 min.

5 General Experimental Procedures for Preparation of

3-(Arylthio)-1-(aryl)pyrazin-2(1 H)-one

Preparation of 1-Aryl pyrazine-2,3(1H,4H)-dione
Part A

o_

o
H,N o~ c;:[:N”J::::I:o’/
H
[00111] Ethyl oxalyl chloride (7.8 g, 6.8 mL, 57 mmol) was added to a mixture of

3,4-dimethoxyaniline (4.4 g, 29 mmol) and K,COs (14 g, 140 mmol) in EtOAc (44
mL) and water (12 mL) at 0°C. After stirring at 0°C for 10 min, water (18 mL) was

10

added; whereupon the mixture was transferred to a separatory funnel and extracted
15  with EtOAc (2 x 40 mL). The combined EtOAc were filtered through Na,SO, and
evaporated to about 30 mL. After addition of 2,2-dimethoxyethylamine (3.8 g, 3.9
mL, 36 mmol), the reaction was stirred at ambient temperature overnight. The
resultant white solid was filtered and then washed with hexane to afford N1-(2,2-
dimethoxyethyl)-N2-(3,4-dimethoxyphenyl)oxalamide as a light purple-grey solid
20 (6.3 g, 71% yield). HPLC 33% 2.47 min and 63% at 2.79 min. LC MS 1.37 min
(M+1 =281 and 335). H-NMR (CDCl3) 9.15 (broad s, 1H), 7.76 (broad s, 1H), 7.41
(d,J=2.4 Hz, 1H), 7.06 (dd, J =2.4, 8.7 Hz, 1H), 6.85 (d, ] =8.7 Hz, 1H), 445 (t,J
=5.5 Hz, 1H), 3.90 (s, 3H), 3.88 (s, 3H), 3.52 (t, J = 5.5 Hz, 2H), 3.42 (s, 6 H).

25 Part B
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1 (4 (2 hydroxy 2 nethyl propoxy) 3 nethoxyphenyl) 3 (1
phenyl propan-2-yl thi o) pyrazin-2(1H -one )(OH NJ,i1J1 1
W@ 200020959dr oxy 2 met hyl propoxy) 3 met hoxyphenyP§T/BS1088/069361
met hyl phenet hyl t hi o) pyrazin-2(11-1)-one 0 OH S)LN 0 1

(4 (2 hydroxy 2 nethyl propoxy) 3 nethoxyphenyl) 3 (2
nmet hyl phenet hyl t hi o) pyrazi n-2(1H)-one WZ 71- 71- 71-
71- co 71- WD @009/ 009501PCT/ US2008/ 069361 H NVR Dat a
(CDC13) 7.52 ( 2H), 7.39 (m 3H), 7.05 (d, J = 4.4

Hz, 1H), 6.92((do—J = 2.4 Hz, 1H), 6.90 d,/@gﬁ.ﬂ
Hz, 1H), 6.8N{dnJ & 4.4 Hz, 1H). 6.4§i/ﬁ\dd 2.4
and 8.4 HzﬁH) 80 (s, 3H), 3.79 (s,m\zj), 28 (s,

6H) 7. 4% oL Hz, 2H), 7.30 (hA4H), 6.96 (m
688(dd"'J:24and85Hz, 1H), 4.33 (s, 2H),

[ZlOgﬁ:{?s%%er aﬁd o, géth'f_]'%gpo?ﬁg&c ac‘éd 2(Iat|)1 7 mm?%g %krmxture of

1 H) the drylidxalathidedprepadeddin Hart ALM)50 g7 1 B@m{mﬂ) inhceticdacdl (HDH,mL), the
1 ::P) r’es@firg'g?sofu%\’an ngS: he%?écll Agli%ﬁ%g)orézq%&l%i&g a n%icrgsfgieg F@@ﬁying
3. %aééﬁatlcgl"@ff[hegsoﬁf@ntg ﬁle re@l‘cule wa? tr@t?rat@&i qnlth\EtGAél-to‘lafﬂ)Pd(jl (3,2

J =dimethoxpherypyyagine mpH tyHB@quj{Es a white sgl}_%(la]ngj 9?%5/1?1@)
1H) 1

e st s i) S Oy )t
1H) §.9B6(m30 H)dd36 @, ==3.73Hzand), 8.4 (= 3.HHz, B1B7.39 &, 3BMHP,85 (s,
3.8 (s 2H), 2.72 (broad s, 1H), 1.36 (s, 6H). 7.59

(d, = 1.7 Hz, 1FD 7.48 (m 1H), 7.41 (m 2H), 7.14
1d, J = 4.5 FE 7.00 (m 3H), 6.90 (dd, J = 2.4
and 8.5 Hz

Cbroad Pretaggt nlofi%fstrgé Sipgpiipg SR Biaviy” ?dz%hovfn

,-=-, 71- .C) 71- COInrncncn 71- In rn

Method 1
Part C

o o o /@io\
O%N/Q:o/ ° %N o”
s HN \/ N \/
[00113] Thionyl chloride (0.28 g, 0.17 mL, 2.4 mmol) was slowly added to a
stirred solution of the 1-aryl pyrazine-2,3(1H,4H)-dione prepared in Part B (0.54 g,
2.2 mmol) in EtOAc (0.88 mL) and DMF (0.44 mL) at 45°C. After stirring at 55 to
60°C for 2 h, the reaction was transferred to a separatory funnel, diluted with EtOAc
20  and 2N KHCOs and extracted with EtOAc (2 x). The combined organic layers were
washed with 2N KHCOj; and water; whereupon, the combined aqueous layers were
extracted with CH,Cl,. All of the organic layers were combined prior to drying over
MgSO, to afford 3-chloro-1-(3,4-dimethoxyphenyl)pyrazin-2(1H)-one (0.34 g, 59%
yield). HPLC 2.33 min. LC MS 1.00 min (M+1 =267/269). The chloropyrazinone

25  was used in the subsequent steps without further purification.
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cncn 'lI- HPLC (Mn) Method 1 cn. cn N cn. 71- cn.
Met hod ct ct ct ct ct Thiol Conponent = co b | co b |
W@ 2009/0095¢05 i Aniline/Brom de Conponent NH BCOUBM08/069361
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25

30

0 NH 1410 0 \ c\ 00 0 z 2

PartD
1O RSSO

Cl
N\/ N\/

[00114] 4-Chlorobenzylmercaptan (71 mg, 0.059 mL, 0.45 mmol) was added to a
stirred THF (1.0 mL) suspension of sodium hydride (60% oil dispersion, 18 mg, 0.45

mmol), that had been previously washed with hexane 3x. The reaction was stirred at
ambient temperature for 20 min until it became a solid mass; whereupon, the
chloropyrazinone prepared in Part C (100 mg, 0.38 mmol) in THF (5 mL) was added
resulting in gas evolution. After stirring at ambient temperature for 40 min, the
reaction was diluted with CH,Cl,/H,0, extracted with CH,Cl; (2 x) and dried over
MgSO, to afford 220 mg of crude product after evaporation of the solvent. The
desired was purified by chromatography on silica gel (12 g) employing gradient
clution (0 - 100% EtOAc/hexane over 12 min) to elute the desired 3-(4-
chlorobenzylthio)-1-(3,4-dimethoxyphenyl)pyrazin-2(1H)-one (130 mg, 89% yield).

Method 2
[00115] A solution of the 1-aryl pyrazine-2,3(1H,4H)-dione prepared in Part B (67
mg, 0.27 mmol), diisopropylethyl amine (0.15 mL, 0.81 mmol), pyBOP (0.23 g, 0.46
mmol), and dimethylaminopyridine (13 mg) in DMF (1.2 mL) was stirred at ambient
temperature for 15 min. After addition of 2-pyridylethyl mercaptan (28 mg, 0.40
mmol), the reaction was stirred at ambient temperature for 2.5 h prior to quenching
by addition of H,O and extraction with EtOAc. The EtOAc extracts were washed
with water (2 x), brine, dried over MgSO4 and concentrated to yield 204 mg of crude
product. Chromatography on silica employing a gradient elution with hexane/EtOAc
afforded the desired product 1-(3,4-dimethoxyphenyl)-3-(2-(pyrazin-2-
yl)ethylthio)pyrazin-2(1H)-one (17 mg, 17% yield).

Method 2a

[00116] The same procedure was employed as that described in Method 2 except

that the reaction was run for 18 hr.
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NH 4111 O Structure 0 6 '.---kOH S O YLN.) 4111127..
07--- 1 (4 (2
Whae009302- met hyl pr opoxy) - 3- net hoxyphenyl ) - 3- PCT/US2008/069361

(phenyl t hi o) pyrazin-2(1H)-one 4111 So OH | N
3-(benzylthio) 1 (4 (2 hydroxy-2-nmnethyl propoxy) - 3-
nmet hoxyphenyl ) pyrazi n- 2( 1H) - one
auo- (1. 4()z-uReJAd(om A- z- ugpmdpAL! | auo. l onm) 9) c
nAuet(dAxot llau c¢ (Axodoxli ALl lau z Axo.IpAt( z)(

([OQUﬂ:]; Fqllomng]\mepgratlgq)of)the ogprade gpdescribed in Part A, ring

h
pé C%[I%Q ?&%&d@@%lo%&@ﬁ%ag%g@%ﬁﬁ E%%{%Q%cn 'cét 7(§ C for 1d.

1'prSpox

f [ | ]Iﬁ thd cas©bf B)hneﬁxo@%qm(p)yrﬂplhmnyb/l)d‘th@i)y)ahﬂ(né whZhreyp dta iy a
%1 a%]rlg)al r{eo %)é%)ctéorg\iasl l{ﬁlglt%\P 'ﬁ/@\%y’fwu satur tegq\laﬁ883 andzthen

288@%9&%5@ Mﬁ&ﬁﬁﬁ@&&é 936 AbdorilYBn Bﬁbﬁge(l m&bﬁeif b§ Zash
g ﬁhpétnatgglﬁphy%S fo3l 5(’/52Nj\]‘H_4, 1EMQI:ECH1(;(_”) t0 effgg tl(eodesg]ed 1-aryl

2 %)J'gz;meli'@('l H61F§§11((n@ in 9)60/‘ yéel(f" "ﬂ'ﬂ;s mgteﬁal was %séﬁent converted

(s tos”m)ﬂ prgdt%fO(lQWlngH)e prgcevlure(dbﬁmmﬂ 19 MGIIH)M 1.36 (s
(fH. 7.67 (t, J =7.7 H, 1H), 7.38 (d, J = 4.4 Hz,

, 7.25 (d, J = 4.4 Hz, 1H), 716(m2|—|) 7.10 (d,
J =2.4 H, 1H), 7.08 (d, Methgd@ Hz, 6.95 (dd, J

d
@6](]{%51 &the./)xila c{_e|)a§ Qﬁscnged]} P?]% dfn%1neg i%pﬁlary;?_')secondary
2. Sadcdhdl, pﬁﬁ'@n,ged-th&‘ina(l ﬁeatﬁ!,ﬂ)n THA/MO Atht 78 C=foB 1 QayHaat orileffected
7.13 (d, J = 4.8 , 7.00 (d, J = 2.3 Hz, )
6. gt'yng(qyosuyp but glsq;cqqzerteli e alg)hghm(n@ty tg ap-agptage. |_Ehe rqs:\._atmg l-aryl
1@ g@rﬁijrfeQ §(8H 4¥{) %1&%0%21@ cénv'éﬁczd thidle F?)e@ue?d@ Ansh suﬂstm'J_t')gd 9

1 %y@grameﬂ)one empmn(gd\dethochl gF@lopmg \&Qﬂ)ﬁup zrldwrlt’l@htlou as=

2. 5deEErlbe§% MeT;\ %g %Q%pe&jateﬁgé@é?ga%%er&f# h%(HE:)sifeEl 3-thio

2|—|) sub§it@8d- adylpytazn-2-0b¢ (18.18e, 41 hirhql) &aﬁﬁg { Bpe liind)QXyl by

?r; %gsgfu‘tior% @ Me&H%?O gni’) agﬂrzo % IE)) c{ stlrrlng at amb?en{ temperature

20  for 1h after addition of potassium carbonate (30 mg). The reaction was then diluted

w

with CH,Cl»/H,O prior to extraction with CH,Cl, (2 x). After drying the combined
organic layers over MgSQO,, concentration afforded the desired final product (16 mg,

93% vield).

25 Method §
[00119] For weakly nucleophilic thiols more forcing conditions were required
cffect PyBOP mediated conversion of the 1-aryl pyrazine-2,3(1H,4H)-dione to a 3-
thio substituted-1-arylpyrazin-2-ones. Accordingly, a DMF solution (0.4 mL)
containing the 1-aryl pyrazine-2,3(1H,4H)-dione prepared in Part B (92 mg, 0.30

30  mmol), PyBOP (0.27 g, 0.53 mmol) and diisopropylethylamine (0.16 mL, 0.9 mmol)
was stirred for 3 h before addition of a DMF solution prepared by stirring 5-
methoxybenzo[d]thiazole-2-thiol (296 mg, 1.502 mmol) with NaH (60.1 mg, 1.502
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rn

71- 71- 71- DC d- HPLC (MM Method 1 DC rn 71- cA
rn DCrn DC Method ct cA ct cA ct cAle-)

wabkiooloSenponent 0 U O z- 0 o Aniline/Broni de BONp520081069361

0
0- -

10

15

20

25

NHHOr::: 0O NH O NH O NH 1410 O Structure sy
OH ,j,i4 3-(4-chlorophenylthio) 1 (4 (2 hydroxy 2
mmol, rinsed with hexane 2x) in DMF (0.2 mL) at ambient temperature for 10 min.
After stirring at ambient temperature for 7 days, the reaction mixture was diluted with
EtOAc and washed sequentially with water (2 x) and brine prior to drying over
MgSO.. After evaporation of the solvent, CH»Cl, (10 mL) was added to the 0.30 g of
crude product. Filtration to remove any residual solids followed by evaporation of
the filtrate afforded 0.10 g crude product. Final purification required flash
chromatography on 12 g silica gel using gradient elution (0 to 100% EtOAc/CH2Cl, )
followed by preparatory HPLC (YMC S5 ODS 20x100 mm, 20 mL/min, 30 to 100%
B in A over 10 min, .Solvent A = 10% MeOH/H,0 - 0.1% TFA, Solvent B = 90%
MeOH/H,O - 0.1% TFA) to afford pure desired product ( 6.3 mg, 4% yield).

Method 6
General Experimental Procedures for Preparation of 1-(4-(2-Hydroxy-2-
methylpropoxy)-3-methylphenyl)-3-(4-(trifluoromethoxy)phenylthio)pyrazin-
2(1H)-one

o oMo
» S

Part A. N1-(2,2-Dimethoxyethyl)-N2-(4-methoxybenzyl)oxalamide

NH,

o o
/@/\NHz o \ Ji THF/EtOAc, DIEA NJHrN\)\o/
—_—
o
\0 Cl)j\n/ o 0 reflux - /©/\H o
3 o

[
[00120] To a mixture of (4-methoxyphenyl)methanamine (9.90 g, 72.2 mmol) in
THF (40 mL) was slowly added ethyl 2-chloro-2-oxoacetate (10.84 g, 79 mmol).
After stirring the reaction at RT for 15 min, a solution of 2,2-dimethoxyethanamine
(9.10 g, 87 mmol) and N,N-diisopropylethylamine (37.8 mL, 217 mmol) in EtOAc
(40.0 mL) was added. The reaction was heated at reflux for 18 hours; whereupon,
after cooling to RT, saturated NaHCOs (50 ml) was added and the mixture extracted
with EtOAc (50 ml). The EtOAc layer was dried over Na,SO,4 and concentrated. The
crude product was purified by silica gel chromatography employing a solvent gradient

(CHxCl, to 5 % MeOH/ CH,Cl) to elute N1-(2,2-dimethoxyethyl)-N2-(4-
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met hyl pr opoxy) - 3- met hoxyphenyl ) pyrazi n-2(1H)-one OO0
11 HI1 O 1 (4 (2 hydroxy 2 nethyl propoxy) 3

woreionossphenyl ) 3 (2 (6 PCT/US2008/069361
met hyl pyri di n2-ypet hyl t hi o) pyrazi n2(11-0-one OCH o
sY(7

3-(4- (di net hyl am no) phenyl t hi 0) - 1- (4- ( 2- hydr oxy- 2- net h

I y4
KI g&gﬁg&&nzgr)OMQagmggﬂmﬁcg 352r ‘%éytlﬁ(;il)ﬂ% ?Ngagg)s(c%d 31H

thM&/@ﬂ@W{z) CIQOI(OB)rm d) o ppm 9.07 (1 H, s), 7.69 (1 H, t, J=5.65 Hz), 7.59 (1
mg@,"&%%%ﬁ& 15‘75“(1""1110& 28 ¥é PI%M@W 82 R=2Aoltd); 958 B W,

200953)@%,0)],9@1/(@82@08&@69]3,61], 5. NVR-)DABA (€ BDGL3) 7. 93
éd J=823H, 1H), 7.87 (d, J = 8.1 Hz, 1H), 7.43
J:82Hz 1H), 7.35 (m 3H), 7.07 (d, J = 2.3

» 3 Qcﬂroﬁsill (d-metl&)x§bhﬁzyl)llﬂ)azm&(ﬂ3) fid, J = 2.3
Hz, . \(s 3H), 3.76 (s 2H), 1.24 (s,
2.

= OHZ 1H).| 38 (dd, J = 0 and®8.6 Hz,
1H), 7.3 4/%2 ~1H) HOAC/T58 ,cd,“‘Z'\HLAk
1w,g%@A— 5 Hz, 1H). 6.91 (d. _4\@\
1H), 6985™(dd =25and86HZ 1H), 3.
1. 3[@0%31] GKI)solu‘uc?n c?f:N i @ 2- eilrrmth%x%th)%)'&Q (1 nfé‘éloﬁgoen%rl)bxﬁarzlde
= 476 &125. 311}19101) 9;nddlZF @ 349 md., 404 nppol) mH)cO}@(lgSQ nflg, wag stirred at

6 y
108 13'§'Zc 1%3_%6aﬁgbe9%H§ ‘§ hgt}rg 1Af1er cog'ﬁgg Qo?gaéﬁ r§1%0\(2a€§f thei vgiles
( s urﬁlbi) vacuuny,.e4@1 ¢ttet, (10 ml)@nd_sanad TSaHCGIZsohﬁid)l (150. 113 wedt,
— zadéec}_t’ﬁzef%urqn.g p&‘)%lp(lta{e Wfs co]éec?d % 'fl%t_fl »%asé# \?161&1?[5(3 (]59 ml)
2. dandreheB(SH iz ,pridHb,drdng an(eﬁhlgﬁ lvﬁc,uuﬁ td §1e(d53, h}2j|rl)xy (R4
(s, mett%xybgnzy%pyrazm 2(1H% -one (5 30 g,%’l 69 mmol, Sg % yleld) as Zrown solid.
15 1H NMR (400 MHz, DMSO-ds) 6 ppm 11.17 (1 H, br. s.), 7.18 (2 H, d), 6.81 (2 H,

d), 6.46 (1 H, d, J=5.77 Hz), 6.23 (1 H, br. s.), 4.74 (2 H, 5), 3.24 (1 H, s).

Part C. 1-(4-Methoxybenzyl)-3-(4-(trifluoromethoxy)phenylthio)pyrazin-2(1H)-

one

0 0
HO N F SH PyBOP, DIEA F D/ s N/\©\
20 le)\; no/ E>|\o/©/ ;>|\o qu)\; o~

[00122] A mixture of 3-hydroxy-1-(4-methoxybenzyl)pyrazin-2(1H)-one (2.0 g,
8.61 mmol), PyBOP (7.84 g, 15.07 mmol) and N,N-diisopropylethylamine (4.51 mL,
25.8 mmol) in DMF (40 mL) was stirred at RT under N, for 3 hours whereupon 4-
(trifluoromethoxy)benzenethiol (2.007 g, 10.33 mmol) was added. After having

25  stirred for 18 additional hours, the reaction was diluted with saturated aq. NaHCOs
(65 ml) and was then extracted with EtOAc (60 ml). The EtOAc layer was dried over
Na,SO,4 and concentrated. The crude product was purified by silica gel
chromatography employing a solvent gradient (hexane to 75 % EtOAc/hexane) to
elute 1-(4-methoxybenzyl)-3-(4-(trifluoromethoxy)phenylthio)pyrazin-2(1H)-one
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(2.76 g, 6.42 mmol, 74.6 % yield) as white solid. 1H NMR (400 MHz, chloroform-d)
dppm 7.58 (2 H, d, /=8.78 Hz), 7.21 - 7.35 (4 H, m), 7.02 (1 H, d, /=4.52 Hz), 6.90
(2 H, d, /=8.78 Hz), 6.85 (1 H, d, /=4.27 Hz), 5.03 (2 H, s), 3.81 (3 H, s).

Part D. 3-(4-(Trifluoromethoxy)phenylthio)pyrazin-2(1H)-one

0 o
s s

cF /©/ | N/\©\ TFA, reflux cF /©/ 7 ONH

F>Lb N o F>Lb N

[00123] A solution of 1-(4-methoxybenzyl)-3-(4-(trifluoromethoxy)phenylthio)-
pyrazin-2(1H)-one (2.76 g, 6.76 mmol) in TFA (25 mL) was stirred at reflux for 2
days. Since LC-MS analysis revealed that 28 % SM remained, the reaction was
stirred for 7 days. After removal of the TFA under vacuum, the crude product was
purified by silica gel chromatography employing a solvent gradient (hexane to 100 %
EtOAc to elute 3-(4-(trifluoromethoxy)phenylthio)pyrazin-2(1H)-one (1.60 g, 5.27
mmol, 78 % yield) as off-white solid. 1H NMR (400 MHz, chloroform-d) & ppm 7.61
(2H, d,J=9.03 Hz), 7.29 (2 H, d, J=7.78 Hz), 7.24 (1 H, d, ]=4.02 Hz), 7.07 (1 H, d).

Part E. 1-(4-(2-Hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(4-
(trifluoromethoxy)phenylthio)pyrazin-2(1H)-one

o,
o] (o] OH
S 0\>< Cul, K;POy, dioxane S.
/@/ N /@( OH . - /@/ N
F3C. N\) F3C N\)
3o F Br \N/\/N\ 3y =
H

[00124] A mixture of 3-(4-(trifluoromethoxy)phenylthio)pyrazin-2(1H)-one (100

mg, 0.347 mmol), 1-(4-bromo-2-methylphenoxy)-2-methylpropan-2-ol (90 mg, 0.347
mmol), N1,N2-dimethylethane-1,2-diamine (92 mg, 1.041 mmol), copper(l) iodide
(19.82 mg, 0.104 mmol) and K3PO4 (221 mg, 1.041 mmol) in dioxane (1.0 mL) was
stirred at 115°C in a sealed tube for 2 hours. After removal of the precipitate by
filtration, the filtrate was concentrated. The crude product was purified by silica gel
chromatography employing a solvent gradient (hexane to 100 % EtOAc) to elute 1-
(4-(2-hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(4-
(trifluoromethoxy)phenylthio)-pyrazin-2(1H)-one (18.65 mg, 0.040 mmol, 11.52 %
yield) as off-white solid. 1H NMR (500 MHz, methanol-d;) & ppm 7.62 - 7.68 (2 H,
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diTs 1_5 3-(benzo[d]thiazol 2 ylthio) 1 (4 (2 hydroxy
2 net hyl propoxy) - 3- net hoxyphenyl ) pyrazi n-2(1H) - one
W@20090095@ 3- ( 6- chl or obenzo[ cl ] thiazol 2 ylthi obCTUS200§/B9361

hydr oxy 2

met hyl pr opoxy) - 3- met hoxyphenyhpyr azi n-2(1H)-one Cl 41

0 NJ 3-(5-chl orobenzo[d] oxazol 2 ylthio) 1 (4 (2

hydﬁlpﬁm%zH d J= 797Hz 721 728 3H m), 7.16 (1 H, d, J= 440H6) 7.02 (1

met hyl p g n % yrazi n- 2('1H) - one IS

OHHHid 8 %Béﬂﬁ%{ﬂdq); 19,230 (6H.8) 1 (4 (2

hydr oxy 2

nethylpropoxy)-S-nethoxyphenyI)pyrazin-2(1kb-one 6 09
0,-1 WO 2009/ 009501 Pa¢higbZ008/ 069361  ( CDC13)

57 Zé [Sed"hl gxperlﬂnezftal__&'rocfagjfesgo 4]% %ar’atl‘é?_&f 1? (74 Sﬁot%p]h}_el?}éthoxy) 1-

4.4 Hz, 1HH4- (ZZhﬁH}oﬁ)in-meihﬂpéhp&q@pﬁler&l)i‘yﬂ'dim-ﬂ(ﬂl)-oﬁe 85
(d, J = 9.4 Hz, 1H), 3.82 (s, 3H), 3.78 (s, 2H), 2.65
(g, 3 =7.5He, 2H), 1.32 (s, 6H), 5 (X J =17.5

Hz. 3H). 7.64 (d, J = 8.5 Hz, S2H)[| 7762 (d.°% = 8.5

Hz, 2H), 7.15 (m Oﬁdk,] = 1H), 6.93
(d,J:4.4m,W(q}J—9zm 1H), 3.77

(s, 2H), 2.63 (g, 7.5 H2,~2H), 1.30 (s, 6H), 1.17
(t, 3 = 7.5 Hz, 3H 7.43 (d, J = 8.8 Hz, 2H), 7.31

(d. J =8.8 Hz, 2H), 7.24 (d, J = 2.4 Hz, 1H), 7.22

(d, PartA. 2-@-Fdorophgnetifoxy®3mekthexypyvhziheHz, 1H), 7.00
(d,J=44Hz 1H)\694(dd J =24, 8.5 H, 1H, -,
3.86 H)Q/Jg74 J =7.5Hz, 2H), 1.41 6H),

1. 26 ) . 7.&@vgsnHESH), 6. NGNS
&4 H , 676(du\)—85|—|z M), 3. 70 2H), N
03,.2°1(m2H),290(m2H) 2.59' (q, J = 74 FH, 2H),

1. 280125, B mu{tuﬂ:zf 244- cﬂlompﬂeml)bﬂh@nolg(—]p%g 236 (mmolﬁh{)T,HF

lejl- \fv"as( r(rih%dl f(_%g[ so\jhum @%1m<5?1)951 )amﬁgﬁj T?‘g‘ég&g f"i 6 ?2 mng)l)2
Hz , Aftdd)stirrhg@OR T sinde3 Wtrogdn 25 1§ Mpurd e re@:ti9d waslihddd) with a
.58, s SR Sl B O B 30 g
13 N fobrabllayePwhddried over Na,SO4 and concentrated. The crude product was
purified by silica gel chromatography employing a solvent gradient (hexane to 30 %
ethyl acetate) to elute 2-(4-chlorophenethoxy)-3-methoxypyrazine (1.25 g, 4.72
mmol, 68.3 % yield) as clear oil. 1H NMR (500 MHz, CDCIlz) & ppm 7.61 - 7.64 (1
H, m), 7.59 - 7.61 (1 H, m), 7.26 - 7.30 (2 H, m), 7.20 - 7.24 (2 H, m), 7.15 (1 H, d,
20 J=8.52Hz),4.49-4.63 (2H, m),4.02 (3H,s),3.12(2 H, t, /<7.29 Hz).

Part B. 3-(4-Chlorophenethoxy)pyrazin-2(1H)-one
e
)

@:N\ o /©/\/o\ﬁN NaHCO,, DMA, 135°C N /©/\/O\H£N
) NS g NS
s cl & cl &

[00126] A mixture of benzo[d]thiazole-2-thiol (1.264 g, 7.56 mmol), 2-(4-
25  chlorophenethoxy)-3-methoxypyrazine (1.00 g, 3.78 mmol) and NaHCOs (1.587 g,
18.89 mmol) in DMA (10 mL) was stirred at 135°C for 6 hours. After cooling to RT,
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the mixture was diluted with a solution of saturated NaHCOs (55 ml) and was then
extracted with EtOAc (60 ml). The EtOAc layer was dried over Na,SO,4 and
concentrated. The crude product was purified by silica gel chromatography
employing a solvent gradient (hexane to 100 % EtOAc) to elute 3-(4-

5 chlorophenethoxy)pyrazin-2(1H)-one (477 mg, 1.808 mmol, 47.9 % yield) as oft-
white solid. 1TH NMR (400 MHz, chloroform-d) & ppm 7.27 - 7.31 (2 H, m), 7.19 -
7.25 (2 H, m), 6.95 (1 H, d, J=4.27 Hz), 6.89 (1 H, d, J=4.52 Hz), 4.54 (2 H, t, ]=7.53
Hz), 3.14 (2 H, t, ]=7.40 Hz).

10 Part C. 3-(4-Chlorophenethoxy)-1-(4-(2-hydroxy-2-
methylpropoxy)phenyl)pyrazin-2(1H)-one
(o]

Y

[00127] A mixture of 3-(4-chlorophenethoxy)pyrazin-2(1H)-one (25 mg, 0.100
mmol), K3POy4 (63.5 mg, 0.299 mmol), copper (1) iodide (18.99 mg, 0.100 mmol), 1-

15  (4-bromophenoxy)-2-methylpropan-2-ol and N,N’-dimethylethylenediamine (0.032
mL, 0.299 mmol) in dioxane (1.0 mL) was stirred at 110 °C for 60 min. After
removal of the precipitate by filtration, the filtrate was concentrated. The crude
product was purified by silica gel chromatography employing a solvent gradient
(CH,Cl, to 10 % MeOH/ CH,Cl,) to elute 3-(4-chlorophenethoxy)-1-(4-(2-hydroxy-

20  2-methylpropoxy)phenyl)pyrazin-2(1H)-one (31.82 mg, 0.073 mmol, 73.1 % yield) as
white solid. 1TH NMR (500 MHz, chloroform-d) & ppm 7.32 (2 H, d), 7.23 - 7.29 (4
H, m), 7.02 (2 H, d), 6.84 (2 H, s),4.51 (2 H, t,/~7.29 Hz), 3.83 (2 H, ), 3.13 (2 H, t,
J=7.15 Hz), 1.36 (6 H, s).
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1 (6 (2 hydroxy 2 nethyl propoxy)pyridin 3 yl) 3

-(4-(trifluoronethoxy)phenylthio)pyrazin-2(1H)-one 0
W@®2009/009501 " . Y. 42,..y OH Syt,NI ..... , NI ., . PCHU}2008/069361

(6 (2 hydroxy-2-nethyl propoxy) pyri di n-3-y1)

- 3- (phenet hyl t hi o) pyrazin-2(1H)-one F O

0, ........ ,... LITOHSAI / 1101
3- (@ofisworm&%g%a% Iptfé)@hﬁh oﬂ-seﬂe@teﬁ%edmerr%ﬂd #rtfBL Wohols to
Ipropoxy)py din- 3- pyrazin-2(1H)-one ............ F

imp1gye SyInpility qpd rqxposureN}Standard corgimons employed to generate amino

3-
ol rI R O B g e s
Ex@npEH 981 0reparithdn/of Mhe. glycine, ester ¢F the tertiary alcohols is exemplified

y épa%%ﬁ BRG] B Phtsrihd 4y PR e G ot

0 ,204. N WD 2009/ 009501PCT/ US2008/ 069361 HNI\/R Dat a

(CDC13) 1H NWR (400 WHz, nethanol-d3) 6 ppm 8.40 -

8.54 (1 H n), 822 (1 H d J=2.20 Hz), 7.72 - 7.86

(2H m, 7.35 - 7. 44 (2mmpLE719a,3 - 7.32 (2 H rr)

6.98 (1 H d, J=9, @ 8 (2 H_ s), 3.47 (2 H, _t,

J=7. 3614 Metipxyeh @20X|Gr3- -(tlaﬂworseleﬂrz'})Phq!lyyé}w@wwmsl)@H)-

pm 8.11 (1 H, 47

1P y)g gnl)xg) éll éle'(t_%)l]ﬁozal?g jﬁ: 3 alﬂldngglazc)etllfez

Hz), 7.71 (4 H s 95 (1
H d, J=4.40 Hz), 4.30 (2 H, s), 1.3 s)  ppm
8.10 (1 H, d, J=2.47 Hz), 7.88+1 N, Hz)
7.61 (2 H d, J=8. 80 Hz), 7.3 H~ d,%3=7.97 Hz),
7.16 (1 H d, 5 N &t d, J=4.40 Hz),
4.30 (2 H, s)F 6 S ppm 8.09 (1 H, d,
J=2.42 Hz), 7. H d,>F=2.64 Hz), 7.21 - 7.3

v . 7 (6
H m, 6.91 (f B, d J=4.39 Hz), 4.29 (2 H s), 3.28 -
3.43 (2 H m, 2.94 - 3.00 (2 H ), 1.37 (6 H s)

ppm 8.08 (1 H, d, J=2.42 Hz), 7.86 (1 H, d, J=2.42
l('|Z)Par¥A1q -(2- Metzﬁg }_ﬁ@ (ﬂoxmam gtrﬁﬁlorgﬂetﬂﬁg‘l&nﬂthﬂ?{)y%ﬁanQ(ZH)-

m, yl)ph@rony}Zmethylpyep‘pn@gylﬂz(fert-hu@xy((asb(mylzgl)lno)acetate

] J@[% LHTOK

Sjl)LN o~ °

F>‘/©/ N \)

15 FF
[00129] To a stirred suspension of the alcohol prepared in Example 36 (3.0 g, 6.4
mmol), 4-pyrrolidinopyridine (0.95 g, 6.4 mmol) and BOC-glycine (3.4 g, 19 mmol)
in CH,Cl, (60 mL) at 42 °C was added N,N’ -diisopropylcarbodiimide 3.0 mL, 19
mmol) over 3.5 h. After stirring at reflux for 2.5 h, HPLC analysis showed 25%

20 alcohol still remained. More BOC-glycine (3.4 g, 19 mmol) was added followed by
additional N,N’-diisopropylcarbodiimide (3.0 mL, 19 mmol) which was slowly added
over 3.5 h; whereupon, HPLC analysis showed < 5% alcohol remained. The reaction
was allowed to cool to RT prior to addition of hydrazine monohydrate (18 mL, 370

mmol). After stirring for 5 minutes, the reaction mixture was cooled to 0 °C and
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filtered. The filtrates were sequentially washed with cold 14/ HCI (3x20 mL) and cold
2% NaHCOs (3x20 mL) prior to drying over MgSO, and concentrating under vacuum
to afford 5.6 g of crude product. Chromatography (silica gel 230-400 mesh, gradient
clution: 0 to 60% EtOAc/hexane over 47 min) of the residue afforded the desired
ester (3.9 g, 88% yield). HPLC 4.42 min. LC MS (M+1 = 624), H-NMR (CDCls)
7.72 (m, 4H), 7.12 (d, J =4.4 Hz, 1H), 7.02 (d, ] =4.4 Hz, 1H), 7.00 (d, J = 8.3 Hz,
1H), 6.99 (d, ] =2.5 Hz, 1H), 6.90 (dd, ] =2.5 and 8.3 Hz, 1H), 4.21 (s, 2H), 3.87 (s,
3H), 3.78 (m, 2H), 1.61 (s, 6H), 1.45 (s, 9H).

Part B. 1-(2-Methoxy-4-(2-0x0-3-(4-(trifluoromethyl)phenylthio)pyrazin-1(2H)-
yD)phenoxy)-2-methylpropan-2-yl 2-aminoacetate

0
o /@i o
N ~

YQ pea

F N\/

Fr

[00130] The BOC’d glycinate ester described in Part A (3.9 g, 6.2 mmol) was
treated with 1:2 TFA/ CH,Cl, (145 mL) at RT for 25 min. After removal of the
volatiles under vacuum, the residual TFA was removed by co-evaporation with
CH,Cl, (3x8 mL) and drying under vacuum for 20 min. Following dissolution in
CH,Cl, (70 mL), the solution was washed with cold 5% NaHCOs (3x30 mL) dried
over MgSO, and concentrated to yield 3.3 g of crude product. Purification by flash
chromatography (120 g silica gel, 0 to 5% MeOH/CH,Cl, over 24 min) afforded the
desired free amine (2.5 g, 77% yield). ). HPLC 3.72 min. LC MS 2.18 min (M+1 =
524), H-NMR (CDCls) 7.75 (d, J = 8.7 Hz, 2H), 7.72 (d, ] = 8.7 Hz, 2H), 7.14 (d, ] =
4.4 Hz, 1H), 7.02 (d, ] =4.4 Hz, 1H), 7.00 (d, J = 8.5 Hz, 1H), 6.99 (d, ] =2.4 Hz,
1H), 6.92 (dd, ] =2.4 and 8.5 Hz, 1H), 4.24 (s, 2H), 3.89 (s, 3H), 3.36 (m, 2H), 1.63
(s, 6H), 1.54 (broad s, 2H).

EXAMPLES 194 TO 201
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0...,,,,V. .Liy OHI N/ N.......... ) 1 (6 (2

hydr oxy- 2- nethylpropoxy)pyrldln 3-y1l) 3 (2

(pyridin-2-yl)ethylthio)pyrazin-2(1H-one s, 110 C 1

(5@ biﬁpo Bl AN 9l @B(Qm%vé?@% fz!dréHi%&%ﬂﬂd@Yﬁahﬂér@o Bxathple B3

(4 (trifluoroneth IL hen yrazin-2(1H)-one s
using the appropriate alcohol and BOC glycme followed by TFA removal of the BOC
group.
5 TABLE 4
Glycine Prodrug Esters
Example No. | Glycine ester of | HPLC | LCMS 'H-NMR
Example No. (Metl) (CDCly)
194 38 3.86 540 7.55(d,J=9.3 Hz, 2H), 7.27 (d, J = 9.3 Hz,

2H),7.18 (d, T = 4.4 Hz, 1H), 7.06 (d, ] =
4.4 Hz, 1H),7.01 (d, J = 2.2 Hz, 1H), 6.99
(d,7=8.2Hz, 1H), 6.86 (dd, T = 2.2 and 8.2
Hz, 1H), 4.15 (s, 2H), 3.76 (s, 3H), 3.17 (s,
2H), 1.50 (s, 6H).

195 32 3.59 470 | 7.47(d,T=8.7Hz, 2H),7.27(d, T = 8.7 Hz,
2H),7.11 (d, T = 4.4 Hz, 1H), 6.98 (d, J =
2.3 Hz, 1H), 6.97 (d, J = 8.5 Hz, 1H), 6.95
(d,7=4.4Hz, 1), 6.88 (dd, J=2.3 and
8.5 Hz, 1H), 4.20 (s, 2H), 3.86 (s, 3H), 3.33
(s, 2H), 2.40 (s, 3H), 1.50 (s, 61).

196 50 3.78 484 | 7.34(d,J=83Hz 2H),7.22(d,J = 83 Hz,
2H), 7.05 (d, T = 4.4 Hz, 1H), 6.92 (d, ] =
2.2 He, 1H), 6.90 (d, J = 8.2 Hz, 1H), 6.87
(d,7=4.4Hz, 1), 6.83 (dd,J=2.2 and
8.2 Hz, 1H), 4.14 (s, 2H), 3.79 (s, 3H), 3.27
(s, 2H), 2.63 (q, H = 7.7 Hz, 2H), 1.54 (s,
61D, 1.19 (t,J = 7.7 Hz, 3H).

197 65 482 | 7.25-7.09 (m, 8H), 6.87 (d, J = 4.4 Hz, 1),
6.80 (d,J = 9.4 Hz, 1H), 4.09 (s, 2H), 3.30
(2, 2H),3.23 (dd, T = 7.2, 9.8 Hz, 2H), 2.94
(dd, J=7.2 and 8.2 Hz, 2H), 2.58 (q, = 7.6
Hz, 2H), 1.55 (s, 6H), 1.13 (1, ] = 7.6 Hz,
3.

198 87 524 IHNMR (400 MHz, chloroform-d) 6 ppm
840(2H,br.s.),7.59 (2 H,d, /=878 Hz),
728 (2H,d,/~8.03 Hz),7.09 - 7.23 (3H,

m), 6.97 (2 H, d, /=427 Hz),4.22 (2 H, br.
s$.),3.79(2H,br.s.),227 (3 H,s), 1.62 (6

H, s)

199 88 544 1H NMR (500 MHz, methanol-d;) & ppm
7.65(2H,d,J=9.07Hz),7.61 (1H,d,
J=2.47Hz),7.34-743 (3H,m), 7.23 -7.29
(2H, m),7.16 (1 H,d, /=4.40 Hz), 438 (2
H,s),3.75(2H,s), 1.68 (6 H, s)

200 123 486 IH NMR (500 MHz, methanol-d;) & ppm
738 (1 H,d, /=4.40 Hz), 7.29 (2 H, dd,
J=8.52,5.50 Hz), 7.19 - 7.25 (3 H, m), 6.98
-7.05(3H,m),4.29 (2H,5s),3.74 2 H, s),
331-3352H,m),2.98(2H,t,J=7.56
Hz),2.28 (3 H,s), 1.67 (6 H, 5)
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hydr oxy- 2- net hyl propoxy) pyridin-3-yl 3 (4
W@ eoopobasor omet hoxy) phenyl t hi o) pyrazi n- 2( 1H) - oneCT/B5200€069361
1 (5 chloro 6 (2 hydroxy-2-nethyl propoxy) pyridin 3
yl') 3 (phenethylthio)pyrazin-2(1H-one 0 ---- -OH 1
(5 chloro 6 (2 hydroxy-2-nethyl propoxy)pyridin- 3 yl)

Zratab IO, opt)@@@&kﬂ&bﬁ LoV BZhR-12( TF) - 0Ne HAWE X
2009/ 00950kR&T/NIS2D 084069361 HNVR Dat a ((@DCL3) 1H

(200 MHz, chizor of pr m d)| 6448pn 181108 Gdo Nriz, Bethadtds) 8Fbm

, 7.86 (|1 H d, J=R.47 Hz), 7. 28941 H 4344 40Hz}7.2997,31 (4H,

.06 (1 H |d, J=7.70 Hz), 6|98 - |[MOBL7(12HHnyp),7.6.(BG d-

07 (2 H M, 4.29 (R H s, 3.2773>3462(Q H): 3%&8)’324

) S
( 33 m), 2.28 (3
04 - 3.10 (2 H m,[1.37(6 H smi%ﬁ?f%é, Mz,

T2R°

UIUIUIIH-U) 6 ppm 8081 H 7060 (I

d, J=2.47 Hz), 730(1H d J44OHz) 721-
d,

Bg{;all-lz) If E%snfé ﬂ‘kefn}_}lo acjd prgdrﬂg esteré n@gs)o% qu_lelgf?%to tlf 91

3c0@15s;(02d1hg HI@ salt’l 2074 e)(aﬁlpﬂ'd: t}&)HCl spip of Bxaﬁﬁ)le( 07Hyas @repared by

' L-\IIO N O~
0

3"1 €L) a]ﬂﬂ‘l::ogﬂngggﬂé )310"'@_' ZIQ(PﬂCl H}letﬁer (3 3?}317@ THg) wai acﬂz,léd w?th %@mng
g 4]%\’fapI0T1)gﬁggm(vgcq(q aft}qyded 31162@51(621 sp.]t (Z) 71 \g);ﬁ@f&szzas 1dq_1tlga;l to the

( 6 frbe BRde. Hm ?cﬁ(b[ﬁ)b K1 (de 44%{ §H2'|Z7)2() (th; @11)17 13’(1%64H)
T A6 SI\TIR_J €I8I_5 H?SﬂN) B119 ® ZH& ?064 . 2H1) 823 (ddGA—ﬂri’r 15. 4 HZ 2H)
2.90 (dd, J = 8.0 and 15.4 Hz, 2H), 2.62 (q, J = 7.5 Hz, 2H), 1.59 (s, 6H), 1.14 (t, ] =
10 7.5 Hz, 3H).

EXAMPLE 202
1-(2-Methoxy-4-(2-0x0-3-(4-(trifluoromethyl)phenylthio)pyrazin-1(2H)-
yDphenoxy)propan-2-yl 2-amino-3-methylbutanoate

o o\/ko i NH,
o

[00133] To a stirred mixture of the alcohol described in Example 71 (0.882 g,
1.949 mmol), 4- dimethylaminopyridine (0.714 g, 5.85 mmol) and N-(¢-
butoxycarbonyl)-L-valine (1.271 g, 5.85 mmol) in 18 mL of CH,Cl, at rt was added
WSC (1.121 g, 5.85 mmol). After stirring at ambient temperature for 30 min, the

20  reaction mixture was transferred to a separatory funnel, washed with cold 5% H,SO4
(3x), 5% Na,COs3 (2x), and water and dried over MgSQ,. Evaporation of the solvent
afforded 1.03 g of crude product as the BOC amine. The crude product was dissolved
in a 1:2 mixture of TFA/CH,Cl, (18 mL). After stirring for 15 min the solvent was

evaporated in vacuo. The residue was transferred to a separatory funnel with CH,Cl,,
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washed with cold 5% Na,COs (2x), and dried over MgSO, to afford crude 790 mg of
product after evaporation of the solvent. The product was purified by flash
chromatography (80 g silica gel, gradient elution: 1 to 8 % MeOH/CH,Cl, over 24
min) to afforded the desired valine ester as a free base (0.69 g, 64% yield).

S [00134] HPLC (Method 1) 3.84 min. LC MS 2.26 min (M+1 = 552), H-NMR
(CDClz) 7.74 (d, J =8.7 Hz, 2H), 7.72 (d, ] = 8.7 Hz, 2H), 7.13 (d, ] = 4.4 Hz, 1H),
7.02 (d, ] =4.4 Hz, 1H), 7.00 (d, J = 8.5 Hz, 1H), 6.99 (d, ] = 2.4 Hz, 1H), 6.91 (dd, J
=2.4 and 8.5 Hz, 1H), 5.34 (m, 1H), 4.12 (m, 2H), 3.86 (d, 3H), 3.30 (t, ] = 5.2 Hz,
1H), 2.05 (m, 1H), 1.40 (d, ] = 6.4 Hz), 0.98 (m, 3H), 0.92 (m, 3H).

10 [00135] The HCl salt of Example 176 was prepared by dissolving the compound in
CH,Cl, (9 mL). After cooling the solution to -30°C, IN HCl in ether (2.85 mL, 1.7
eq) was added with stirring. The yellow precipitate was collected and dried to afford
the HCl salt (0.74 g).

[00136] LC MS was identical to the free base. H-NMR (CDCl3) 7.74 (d, J = 8.7

15  Hz 2H), 7.79 (m, 4H), 7.33 (d,J = 4.4 Hz, 1H), 7.18 (d, ] =8.5 Hz, 1H), 7.15 (d, ] =
2.4 Hz, 1H), 7.02 (dd, J = 2.4 and 8.5 Hz, 1H), 5.51 (m, 1H), 4.24 (m, 2H), 3.86 (d,
3H), 3.33 (s, 1H), 2.30 (m, 1H), 1.41 (d, J = 6.4 Hz), 1.12 (m, 6H).

EXAMPLE 203

20 (25)-1,1,1-Trifluoro-3-(2-methoxy-4-(2-0x0-3-(4-
(trifluoromethyl)phenylthio)pyrazin-1(2H)-yl)phenoxy)propan-2-yl 2-amino-3-

.,
i
S©Q0/ Pl

methylbutanoate

NH,

F>‘/©/
F
F

[00137] In an analogous fashion to that described in Example 202, the valine ester
25  of the alcohol described in Example 74 was prepared.
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chloro 6 (2 hydroxy-2-nethyl propoxy)pyridin-3-yl 3 (4

fl uor ophenet hyl t hi o) pyrazi n-2(1H)-one oNs, Jul) - OCH

C 1-(5-chloro 6 (2 hydroxy-2-nethyl propoxy)pyridin 3

yl uoaﬂsﬁ (Y MSiR=2- 34 hiat k1 hicd PYR&GIBIcK(SEH) rRA¥X30 mm

-OHdill ONF "ON'XI co DCCS 0 WO , ,

2009 wyonetePHEOHSPIOD 80:06:9362 1 RV 1 maadent orc2 3yin 345 miyRnin

(5 8. 00 (1 H d, J=2.75
%@'@ﬁ&it}g{t@é %gdﬁlqgerﬁ%ﬁgng (2 B, d. J=7.97 Hz),

7. 1[4»0(3:9]H 'FINMR=408 01HHz - D) 84ph10.67 (dd, /<B5434Q9HHY.,, 6 H), 1.97

5?5(2)32 %Hléﬁ)r %‘?‘%F%?%Z% Héa ;%1‘,13-%_63% %ﬁ )}::?6 333é E%'\f% 4.4 (dd,

l;iz)zj1 17 0583 531Htj,1 1, 5351585 (hiz) H), 6.9 7dd, /78.36, A5 Hk, 1), 6.97 -

%1 H nlt 6.91 (1 H d, J=4,40 Hz), 4.27
(2 7rp6(§l) 2%) 13 (d. 97483 iz D 58 (9198, 7.66 11.7( g4 Hhy |
2.28 (3 H s), 1.35 (6 H s) 1H NMR (500 MHz,
chloroformd) 6 ppm 7.98 (1 H, d, J=2.75 Hz), 7.58 (1
H d, J=1.92 Hz), 7.27 - EXAMPLUE24 ), 7.18 - 7.24 (1

7 2
1d£;| 2? ] 257(151‘919113 3 (l,lhggl(() 1- ?2 ﬂ?ﬂefg&_f&z réx]o . @n?éorf_&‘m‘kﬁlmi
J=7.70 Iﬂh)mylﬂmﬁﬁyl(a@lnl-i(ZH)-yl)ﬂhe&E)q()ﬁlet-ltyl)sycloblllfyll‘ﬂﬂlﬁlsl(lﬁﬁo
MHz, chloroformd) 6 ppm7.98 (1 H, d, J=g.47 FE),
7.58 (1 H, d, J=1.92 Hz), 7.27 - 7.32 (1 Biomy, 7.26
(1 H d, J=7.70 Hz), 7.06 (1 H d J7mHzN)a 698-

7.04 (1 H m, 689 - 6.95(2H 4. H,
3.25 ( 3. 38m(2 H ), 2.94 (° Oﬁ/j@,((%z 288)(3 H
s), 1.35 (6 H, s) S \ﬁékN o~ F

e L 1

Part A, Dibenzyl 3,3-difluoro-1-((2-methoxy-4-(2-0x0-3-(4-
15  (trifluoromethoxy)phenylthio)pyrazin-1(2H)-yl)phenoxy)methyl)cyclobutyl
phosphate

o LN o oA

)\ S:BZI /@/S\h{j/@oﬁF D—i» o /@/S%N’@oﬂ
& e - °

[00140] To a mixture of dibenzyl diisopropylphosphoramidite (135 mg, 0.390
mmol), 1-(4-((3,3-difluoro-1-hydroxycyclobutyl)methoxy)-3-methoxyphenyl)-3-(4-

20 (trifluoromethoxy)phenylthio)pyrazin-2(1H)-one (Example 75) (69 mg, 0.130 mmol)
and 1H-1,2,4-triazole (27.0 mg, 0.390 mmol) in DCE (20 mL) was stirred at reflux
for 6 hours. The mixture was cooled to RT. 30 % hydrogen peroxide in water (10
ml) was slowly added and the mixture was stirred at RT for 30 min. The mixture was
diluted with a solution of aqueous 10 % sodium thiosulfate ( 40 ml) and was extracted

25  with DCM (50 ml). The DCM layer was dried over sodium sulfate and concentrated.
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F13rlgcﬂﬁtfé%:l%ﬂ&%&%kﬁﬂ(ﬁ%&-'\54thihﬁaﬁfoﬁl%ﬂhHgﬁﬁﬂe@m%)i}?ﬁzihl1(2H)-
yl)phenoxy)methyl)cyclobutyl phosphate (79 mg, 0.100 mmol, 77 % yield) as oft-
5 white solid. 1H NMR (400 MHz, chloroform-d) & ppm 7.57 - 7.66 (2 H, m), 7.27 -
7.39 (12 H, m), 7.13 (1 H, d, J=4.53 Hz), 6.81 - 7.00 (4 H, m), 4.97 - 5.14 (4 H, m),
429 (2 H,s),3.75(3 H,s),2.93-3.20 (4 H, m).

Part B. Sodium 3,3-difluoro-1-((2-methoxy-4-(2-0x0-3-(4-
10 (trifluoromethoxy)phenylthio)pyrazin-1(2H)-yl)phenoxy)methyl)cyclobutyl
phosphate

(@]
OBzl B-ONa
o~ IB ~OBzI O "ONa

ARy e, Y

FSC‘O/©/ NI = FSC\O/©/ NI =
[00141] To a solution of dibenzyl 3,3-difluoro-1-((2-methoxy-4-(2-0x0-3-(4-
(trifluoromethoxy)phenylthio)pyrazin-1(2H)-yl)phenoxy)methyl)cyclobutyl

15  phosphate (79 mg, 0.100 mmol) in TFA (2 mL) was stirred at RT for 3.5 hours. The
mixture was concentrated. The crude product was purified by prep-HPLC
(Phenomenex, Luna 5 micron 25 x 250 mm, flow rate = 30 ml/min., gradient = 20%
A to 100%B in 10 min., A =90%H20/10% MeOH/0.1% TFA, B = 10%H20/90%
MeOH/0.1% TFA). Yield 46 mg, 0.075 mmol. as yellow gum. The yellow gum in

20  ACN (2 ml) was added 0.5 N aqueous sodium bicarbonate (302 ul, 0.151 mmol.), the
mixture was diluted with water (5 ml). The solution was then lyopholized. Yield
sodium 3,3-difluoro-1-((2-methoxy-4-(2-0x0-3-(4-
(trifluoromethoxy)phenylthio)pyrazin-1(2H)-yl)phenoxy)methyl)cyclobutyl
phosphate (51.08 mg, 0.078 mmol, 78 % yield) as off-white powder. MS

25  (M+H=611). 1H NMR (400 MHz, MeOD) & ppm 7.54 - 7.63 (2 H, m), 7.19 - 7.33 (3
H,m), 7.02-7.17 (3 H, m), 6.91 (1 H, dd, J=8.44, 2.39 Hz), 4.28 (2 H, ), 3.80 (3 H,
s),3.13-3.32(2H, m), 2.75-2.90 (2 H, m).
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[00143] The following experimental descriptions exemplify the preparation of
specific compounds as set out in Examples 27, 95, 110, 113, and 124.

EXAMPLE 27
o\)(
| X S%N OMe
N =

15 N
1-(4-(2-Hydroxy-2-methylpropoxy)-3-methoxyphenyl)-3-(2-(pyridin-2-yl)-
ethylthio)pyrazin-2(1H)-one

[00144] Following the procedures described in parts A-D of example 134, 2-
methoxy-4-nitrophenol was converted to 1-(4-(2-hydroxy-2-methylpropoxy)-3-

20  methoxyphenyl)pyrazine-2,3(1H,4H)-dione. A solution of 1-(4-(2-hydroxy-2-
methylpropoxy)-3-methoxyphenyl)pyrazine-2,3(1H,4H)-dione prepared in Part ?
(2.28 g, 7.44 mmol), EtN(iPr), (3.9 mL, 22.3 mmol), PyBOP (6.78 g, 13.0 mmol) in
DMF (35 mL) was stirred at ambient temperature for 1.5 h. After addition of 2-
pyridylethyl mercaptan (1.24 g, 8.93 mmol), the reaction was stirred at ambient

25  temperature. After stirring overnight the reaction mixture was partially concentrated
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hydroxy-2-methylpropoxy)-3-methoxyphenyl)-3-(2-(pyridin-2-yl)ethylthio)pyrazin-
2(1H)-one (2.15g, 68% yield).

EXAMPLE 95

L

I

o0
cry >N

10
1-(4-(2-Hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(5-
(trifluoromethyl)pyridin-2-ylthio)pyrazin-2(1 H)-one
Part A. 2-Methyl-1-(2-methyl-4-nitrophenoxy)propan-2-ol
o
OH o J@( \><0H
/©/\ / 3< K2CO3, ACN/H,0, 150°C - ON
15 OaN

[00145] A mixture of 2-methyl-4-nitrophenol (5.50 g, 35.9 mmol), 2,2-
dimethyloxirane (7.77 g, 108 mmol), K,CO3 (4.96 g, 35.9 mmol) and NaH,PO, (4.31
g, 35.9 mmol) in MeCN (50 mL) and H,O (8.82 mL) was stirred at 140°C in a steel
bomb for 6 hours. After cooling to RT, the reaction was diluted with aq. saturated
20  NaHCOs; (80 ml) prior to extraction with EtOAc (100 ml). The EtOAc layer was
dried over Na,SO, and concentrated. The crude product was purified by silica gel
chromatography employing a solvent gradient (hexane to 60 % ethyl acetate) to elute
2-methyl-1-(2-methyl-4-nitrophenoxy)propan-2-ol (7.3 g, 32.4 mmol, 90 % yield) as
yellow oil. MS (M+1 =226). 1H NMR (500 MHz, chloroform-d)  ppm 8.00 - 8.15
25 (2H,m), 6.86 (1 H, d, /=8.80 Hz), 3.90 (2 H, 5), 2.33 (3 H, s), 1.40 (6 H, s).

Part B. 1-(4-Amino-2-methylphenoxy)-2-methylpropan-2-ol
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7. 78 (6.50 B, 297 ;nm3l, 98 Pdyibld) @b, clheguib Whidh)was Fartigd folwitd vdthout
=4, 3 Hzﬁ?iﬁc%-ogﬁ (1 H d, J=9.01 Hz), 4.43 (2 H, s),
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8.04 (1 H d, J=8.78 Hz), 792(1H d J=9.04 Hz),
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HoN cl I (l) (l) reflux H I O

[00147] Slow addition of a solution of ethyl 2-chloro-2-oxoacetate (4.69 g, 34.4
mmol) in THF (30 ml) to a solution of 1-(4-amino-2-methylphenoxy)-2-
methylpropan-2-ol (6.10 g, 31.2 mmol) in THF (100 mL) resulted in formation of a

15  precipitate as the reaction stirred at RT for 30 min. At which time a solution of Et;N
(13.06 mL, 94 mmol) and 2,2-dimethoxyethanamine (3.94 g, 37.5 mmol) in EtOAc
(100 mL) was added prior to heating the mixture at reflux for 25 hours. After
cooling and concentration under vacuum, the residue, following dilution with CH,Cl,,
was extracted with aqueous 0.5 N HCI (2 x 150 ml). The CH,Cl, layer was dried

20 over sodium sulfate and concentrated to yield N1-(2,2-dimethoxyethyl)-N2-(4-(2-
hydroxy-2-methylpropoxy)-3-methylphenyl)-oxalamide (11.40 g, 30.6 mmol, 98 %

yield) as white solid which was carried forward without further purification.

Part D. 3-Hydroxy-1-(4-(2-hydroxy-2-methylpropoxy)-3-methylphenyl)pyrazin-
25  2(1H)-one

></O ~ O\X
HO ;@\ o o EAMOA o) /@ OH
C
H I
o

NS
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df | uor onmet hoxy) yrazim g hqui nol i n- 2(

2.2 mmol) and TFA (2.97 mL,
38.6 mmol) in AcOH (120 mL) was stirred at 135°C in a seal tube for 60 min. After
cooling and concentration under vacuum, addition of CH,Cl, (300 ml) produced a
precipitate which was collected by filtration and was washed with CH,Cl, (150 ml) to
yield 3-hydroxy-1-(4-(2-hydroxy-2-methylpropoxy)-3-methylphenyl)pyrazin-2(1H)-
one (7.19 g, 23.53 mmol, 73.1 % yield) as brown solid. MS (M+1 =226). 1H NMR
(500 MHz, methanol-ds) & ppm 7.13 - 7.26 (2 H, m), 6.98 (1 H, d, J=8.52 Hz), 6.50 (1

H, d, J=5.77 Hz), 6.41 (1 H, d, J=6.05 Hz), 3.82 (2 H, 5), 2.29 (3 H, 5), 1.35 (6 H, s).

Part E. 1-(4-(2-Hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(5-
(trifluoromethyl)-pyridin-2-ylthie)pyrazin-2(1H)-one

o o Hon
oH
HOW)J\ /@ >((J/ rimorDEA }/E‘jsw)\j/@
F
¢

[00149] A mixture of 3-hydroxy-1-(4-(2-hydroxy-2-methylpropoxy)-3-
methylphenyl)pyrazin-2(1H)-one (100 mg, 0.344 mmol), PyBOP (314 mg, 0.603
mmol) and EtN(iPr); (0.180 mL, 1.033 mmol) in DMF (6 mL) was stirred at RT for 3
hours prior to addition of 5-(trifluoromethyl)pyridine-2-thiol (74.1 mg, 0.413 mmol).
After stirring for 3 days, The reaction was diluted with aq. saturated NaHCO; (15 ml)
prior to extraction with EtOAc (20 ml). The EtOAc layer was dried over Na,;SO4 and
concentrated. The crude product was purified by prep-HPLC (Phenomenex, Luna 5
micron 30 x 250 mm, flow rate = 30 ml/min., gradient = 20% A to 100%B in 30 min.,
A =90%H,0/10% MeOH/0.1% TFA, B = 10%H,0/90% MeOH/0.1% TFA). After
concentration, the residue in EtOAc (30 ml) was converted to the free base by
washing with aq. saturated NaHCOs (30 ml). The EtOAc layer was dried over
Na,S0O,4 and concentrated. To yield 1-(4-(2-hydroxy-2-methylpropoxy)-3-
methylphenyl)-3-(5-(trifluoromethyl)pyridin-2-ylthio)pyrazin-2(1H)-one (22.76 mg,
14%) as off-white solid. MS (M+1 =452). 1H NMR (500 MHz, chloroform-d) &
ppm 8.88 (1 H, s), 7.89 - 7.99 (2 H, m), 7.16 - 7.24 (3 H, m), 7.07 (1 H, d, /=4.40
Hz), 6.90 (1 H, d, /=8.52 Hz), 3.84 (2 H, s), 2.30 (3 H, s), 1.39 (6 H, ).
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The reaction mixture, after cooling to RT, was filtered and the filtrate was
concentrated. The crude product was purified by silica gel chromatography
15  employing a solvent gradient (hexane to 100 % ethyl acetate) to yield 1-(4-(2-
hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(2-(pyridin-2-yl)ethylthio)pyrazin-
2(1H)-one (140 mg, 0.340 mmol, 79 % yield) as white solid. MS (M+H 412). 1H
NMR (400 MHz, MeOD) & ppm 8.67 (1 H, d), 8.48 (1 H, td, /=7.91, 1.51 Hz), 8.02
(1 H,d, /=828 Hz), 7.81-7.95 (1 H, m), 7.07 - 7.29 (4 H, m), 6.93 (1 H, d, J=8.78
20 Hz),3.76(2H,s),3.35-3.57(4H, m),2.22 (3 H, s), 1.27 (6 H, s).

EXAMPLE 113

O/ysw)i,«@/\

1-(4-(2-Hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(phenethylthio)pyrazin-
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[00151] A mixture of 3-(phenethylthio)pyrazin-2(1H)-one (25 mg, 0.108 mmol),
which was prepared by the procedure described in Method 7 except for substitution
of 2-phenethylthiol for 2-(4-chlorophenethanol), 1-(4-bromo-2-methylphenoxy)-2-
methylpropan-2-ol (33.5 mg, 0.129 mmol), copper iodide (20.50 mg, 0.108 mmol),
K3POy4 (70 mg, 0.323 mmol) and N,N'-dimethylethylenediamine (28.5 mg, 0.323
mmol) in dioxane (1.0 ml) was stirred at 115°C for 2 hours. The reaction mixture,
after cooling to RT, was filtered and the filtrate was concentrated. The crude product
was purified by silica gel chromatography employing a solvent gradient (hexane to
100 % ethyl acetate) to elute to yield 1-(4-(2-hydroxy-2-methylpropoxy)-3-
methylphenyl)-3-(phenethylthio)-pyrazin-2(1H)-one (26.74 mg, 0.062 mmol, 57.5 %
yield) as off-white solid. MS (M+1 =411). 1H NMR (500 MHz, methanol-ds) &
ppm 7.38 (1 H, d, /~4.40 Hz), 7.25-7.32 (4 H, m), 7.16 - 7.24 (4 H, m), 7.00 (1 H, d,
J=8.25Hz),3.83 (1 H, s),3.24-3.39 (2 H, m), 2.90 - 3.05 (2 H, m), 2.29 (3 H, s),
1.35 (6 H, s).

RADIOLIGAND BINDING ASSAY FOR ASSESSMENT OF MCHR1
ACTIVITY
Assay and Biological Evaluation
[00152] Compounds of Formula I were initially characterized in an in vitro binding
assay to determine their Ki or ability to antagonize binding of a peptide agonist to the

human melanin concentrating hormone receptor (MCHR1).

Radioligand Binding Assay for Assessment of MCHRI1 Activity

[00153] Membranes from stably transfected HEK-293 cells expressing a mutated
(E4Q, AS5T) hMCHRI1 receptor were prepared by dounce homogenization and
differential centrifugation. Binding experiments were carried out with 0.5 -1.0 ug of
membrane protein incubated in a total of 0.2 ml in 25 mM HEPES (pH 7.4) with 10
mM MgCl,, 2 mM EGTA, and 0.1% BSA (Binding Buffer) for 90 min. For
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7r BiologicalPatg1H Yield (9 Met hod Al cohol

Con[%@{g%lﬁ]t 'ﬁ;re’ foﬁowing representative in vitro biological data was measured in a

binding assay for the compounds from the Examples herein above:

Example | Ki (nM)
113 8
124 9
65 10
110 17
125 17
131 18
38 20
181 21
67 28
36 33
95 41
155 45
69 49
71 62
27 63
151 64
141 78
172 85
59 125
170 132
10 141
46 232
178 290
3 576
169 1294
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cn O LLLL = cn u_ 7( LLLL cT, Aniline/Brom de

Conponent .pa ...," OPHOCONI Olai Z'Nzoy 0 8 0
wQ@2@poesbure N O " YOH FS SL 3- (3-f 1 uor ophenet hReT/kiB29)8/469361

(2 (2 hydroxy- 2-net hyl

pr opoxy) - 4- net hyl qui nol i n-6-yl ) pyrazi n-2(1H) - one

rikKHS ()1 0O NNF O F>Flc. 1,)1 1 (1 (2

hydr oxy- 2- met hyl pr opyl NZQ: dazol 5 yl) 3 (4
(trifluoromethoxy) phenyﬁ%ihblu) K Min‘_(lH)-one H ON I\
F SyLiwN ¢) 0,J... 15‘7 1(1, OLhydroxyZ

nmet hyl propyl) - 2, 3- di hyedre—IH-b n..?f’d] im 5 yl) 3 (4
(trifluoromethoxy) phenylt .4i90) p,/réngn- 2(1H)-on N C el
oLl NN,,,,,,), ..-t-—39a-chPbtlophenet hoxy) 1 (2
(2 hydroxy- 2- et hyl 28 3153

propoxy) qui nol i n-6-yl ) pyr &@%i n-2( 33 ome CIN *Xj CO cc
0, cc CD, -1 50 4664

EVALUATION OF PRODRUGS
[00155] The relative ability of the prodrug to enhance exposure (bioavailability)
was assessed in an eight hour PK study using cannulated Sprague Dawley (CD,

5  Charles River Breeding Laboratory) rats. The compounds (parent and prodrug esters)
were administered p.o. at 2.0 ml/kg as a suspension in 0.5% methyl cellulose, 0.1%
Tween 80 in water at 10 mg/kg p.o. Blood samples were taken at 1, 2, 4 and 8 hr.
After determination of parent concentration, an AUC was calculated for the eight
hour study.

10
Assessment of In Vivo MCHR1 Activity
[00156] Male Sprague Dawley (CD, Charles River Breeding Laboratory) rats
weighing approximately 240 grams were placed in individual plastic cages with
AlphaDri bedding. The room was maintained at 72 °F and 50% humidity, and a

15 12/12 light dark cycle with lights out at 1600 hours. The rats were conditioned for 5
days prior to the start of the study to having a choice of foods. A normal chow
(Harlan Teklad, 2018) that contains 18% protein, 5% fat and 73% carbohydrate and a
high fat high sugar diet (Research Diets (D2327) that contains 20% protein, 40% fat
and 40% carbohydrate where the carbohydrate is entirely sucrose and the fat is

20  soybean and coconut oil. Studies have revealed that rats exhibit a high preference for
the high fat/high sucrose diet (80% preference). Body weight and consumption of
both kinds of food as well as water intake were measured daily. Water was available
ad lib throughout the study. Food consumption is presented as daily caloric
consumption which is the sum of grams of chow multiplied by the Kcal per gram

25  (3.5) plus grams of high fat high sugar multiplied by Kcal per gram (4.59).
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HNVR Data (CDC13) ppm/.66 - /.93 (2 H nm, /.61 (1

H, dd, J=8.80, 2.47 Hz), 7.27 - 7.30 (4 H m, 6.96 (1
wWoR00d/009561. 67 Hz), 6.90 (2 H, d, J=4.67 Hz), 4rGHUSD0MN69361

t, J=7.15 Hz), 4.40 (2 H s), 3.15 (2 H t, J=7.15

Hz), 2.62(3 H s), 1.35 (6 H s) 0 -1- =06 d-

D1lclH Yield (% Met hod r"- Al cohol Conponent

T, [0B1d¢pi | ]Bﬂs@l’n@r B?)H}/ %1W&%red ﬁn& t0 déig treathfént on day 0 of

Structure | orophenet hoxy) 1 (2
(2 thy @{p@xyB@eln@tfﬁ(gA consumptlon was the average of the 3 days prior to the first

E;(Jotﬂﬁg }Qatﬁllelme b%@ \%’H damlﬂlaer@d MAUW(I; @uzﬁ.ﬂ nﬁ/k% '50 1590 Gflourg:I N
beginning on day 0 and continuing daily through day 4 as a suspension in 0.5%

5 methyl cellulose, 0.1% Tween 80 in water at 3.0, 10 and 30 mg/kg p.o. All data were
evaluated using ANOVA and Fishers PLSD statistics.

Biological Data
Example Dose Weight Reduction
(mg/kg) versus Vehicle
193 3 0.7%
10 2.1%
30 3.4%
194 3 0.9%
10 2.7%
30 7.4%
202 30 2.2%
27 45 4.1%
113 45 4.2%

10 [00158] While the invention has been described according to several embodiments,
various modifications thereto, in addition to those described herein, may become
apparent to those skilled in the art from the foregoing description. Such

modifications are also intended to fall within the scope of the appended claims.
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cs - [00128] Prodrugs were prepared of selected

secondary and tertiary alcohols to inprove solubility
warwIesgsosur e. St andard conditions, enployed tRCT/US2008/069361

generate amno acid esters of all but the glycine

ester of the tertiary alcohols, are exenplified in

Exanpl e 193. Preparation of the glycine ester of the

t erywiK ¥ 1eCeAimED is exenplified 5in Exanpl e 202.

Preparation of a phosphate ester prodrug is

exenplified by Exanple 204.

EXAMPLE ;193

1-(2- Met hoxy

) pytherzdfn- 1( 2H) -

10yl ) phenoxy) - 2- net hyl pr opan- 2- y12s am noacetate 0O

O)NH2 0 O Part A

1- (2- Met hoxy- 4- ( 2- oxo- 3- (4-(gt r ilR%)rret hyl ) phenyl t hi o
- met hyl pr opa T 2N172

coz‘nﬁ)ound of Fozmul?% h&gr?agrerlg%Cﬁll ?CC e[%ti}f tal'ltl o

) pyr azi n- 1(2H)
yl) phenoxy) - t'@ft - but oxycar bonyl a

m no) acet ate [00129] Ta\a)stl rregd suspension of the
al cohol prepared in Exanple 36 (3.0 g, 6.4 mmol),
#-pyrrolidinopyridine (0.95 g, 6.4 nmmol ) and

OC_%%%!CI ne (3 4 g, 19 nmmol) in CH2C12 (60 nL) at 42 C

Bd N, N -diisopropyl carbodiinmde 3.0 mL, 19

nmol ) o 3.5 h. After stirring at reflux for 2.5 h,
HPLC ana s issa sheoyled rafg%r 2 Betatoaghahg shich bormtdinvoneed two
Mor e, BOC- ci ne 19 mmol ) was added fol | owed
by HEREFDREHE O R XJ&F?%‘B‘& opyl carbodiinide (3.0 m., 19
mol ) wRr!chzwax- sitewiy added over 3.5 h; whereupon,
HPLC anal ysis showed < 5% al gohol renai ned. The

reaction was all owed 4 o cool H RT prior to addition
1@f hydrazi neX!rsgp pogydrate (&18| 370 mmol ). After
stirring for m nut es, e reaction mxture was

cooled to 0 T iaadond, al3t e>r6eniemff¢1ed ¢viclaalkat, es alglrabain; and
sequenti al | yzwaswf L th oI d 1M HC1(3x20 nL) and cold
2% NaHCG3 (3 3 rloFyto dryi ng over MJSO4 and
concentrating under vacuumto afford 5.6 g of crude
product . 2Chro silica 30-,400 nesh,

gr adi ent éTlFt m’WaﬂF é*%aﬁt“ﬁ ?ﬁ@‘?&‘iﬁ@ Sover 47 nm) of
13 he resigy®, gf(;rgnbgleﬂ the desi red 5 ester (3 9 g 88%
yi el d). HPLC 4.42 nin.

(CDC13) @IS#ZWf(rﬁikykmilenytaﬂivi C(veiloall}yl—cwlolﬂlm@lkyt Pélwlwcleﬁkyl
(d, 1H), 6.99

¥ cyélozlkéxys ahégrlcyéhb‘glkoxg %yélgalk&}alk?t §n Z 55 fe

]_H) 4, Zach(kis ngi}egend@lt]s"hy(hg)gerghydro;g/l@\l( ﬁpz&H)SR S@B lower

, 9 1 st sap 5a
2 (aﬂl-@}tl\})eltbﬁ]oxaé/l?%& %?3(3;%303 %sz e O CONRRE Y PYASTEHR npd Ri e

20 pyeaalz irﬂeﬂeﬁldeﬂ)ly selected from the group con51st1ng of H, C1 3 alkyl and

deSx@ftlh ble(N atbm E’caﬁvhlcl‘l\tlfeﬁ al® a@ach@d A fdil’fﬁ|a)4 \EaSr ¢-hrabedd wdib
1.2 TFA C{:IZCl% (145 Q% ifor 25 nmin. After

r en'BWAf WBich {13 bg spip ?qbététutﬁ der vacuum the residual
TFA was ehnved; Myl Rcfisumgnati on with CH2Cl2 (3x8 nl)
and drying under vacuum for 20 mm Fol | owi ng
24i ssol ut® anlovgr dykdcmd (70 nL), the sol uti on was washed
with cold 5% NaHCO3 (3x30 ni) dried over My504 and
concentrated to yield 3.3 g of crude product.
Purification by flash chromatography (120 g silica
gel, 0 to 5% MeOH CH2C12 over1124 mn) afforded the 20
desired free amine (2.5 g, 77%yield). ). HPLC 3.72

mn. LC M5 2.18 nin (Ml = 524), H NWR (CDC13) 7.75
(d, J =8.7 Hz, 2H), 7.72 (d, J = 8.7 Hz, 2H), 7.14
(d, J =4.4 H, 1H), 7.02 (d, J = 4.4 Hz, 1H), 7.00
(d, J:85Hz, 1H) 6.99 (d, J = 2.4 Hz, 1H), 6.92
(dd, J = 2.4 and 8.5 Hz, 1H), 4.2 (s, 2 3.89 (s,
3H), 3.36 (m 2H) 1.63 (s 6H), 54(broads 2H) .



(CD C13) 194 38 3.86 540 195 32 3.59 470 196 50 3.78
484 197 65 482 198 87 524 199 88 544 200 123 486

wWQa2®5/00%91J = 9.3 Hz, 2H), 7.27 (d, J = 9.3 HzPCRH§2008/069361
7.18 (d, J = 4.4 Hz, 1H), 7.06 (d, J = 4.4 Hz, 1H),
7.01 (d, J = 2.2 Hz, 1H), 6.99 (d, J = 8.2 Hz, 1H),

6.86 (dd, J = 2.2 and 8.2 Hz, 1H), 4.15 (s, 2H), 3.76

3 R’ a 6 X I -3-Ut6
(Hi 2H) 3s é e(llgyl %H)o uqll ép i %@mquez v o%@n si CZ. %HJI, CN,
HzC113 or@F398(d J:23Hz 1H), 697(d J = 8.5
HZ’ 1 an za an n T m rin
and 8H)5 @w%?r }_énql ‘ﬂ%R ? 4be|_tl§'_%§e l@ethgpt %n(g'? to‘]7 %Igbeged g
2H)whigh 1$Gat(lsttedwpartlaﬂﬁmlsqmrateﬁm)ld migy 8gtiqndlly ﬂlclcudésalBE Hz

52 H)heteéoag%m %vgﬂch 359 O 020%1 ?'}IZIZZ’ N fﬁ;ﬁ %hl@ rlé%fs sglbstltuéedzw{%dne or two

1H) -0-6-(B), g€hps dhareth. o Ickk ,ond Hjs,O16,. a8 3 whibdl, mair opn&naﬂy aod
7S 1 2 l_|) 1

5 ey it Gingi Sttt 13ioh o Pty b pRiphpd®
7.7Hz,3|—|).725709(m,687(dJ 44Hz
1H), 6. 8ath(tbe prdviso thattwhize is e4ph@By1¢ie, grdir) E- CBarﬁi(R3(aZc not

2 itgisryp o By ol o lpen o Rod Fhug i i B v
l(ﬁmlsn&t%}ﬂyaro@an; add= 7.6 Hz, 3H). 1H NWR (400 M—% ;
chl orof orymd) ,6 pp -8.40 , 1.5 2 H d,
J=8.78 r%)ang z% 28 eecrzu ipflepgnde Bt_lﬁefwgoaqa)ha OBCRH YT ?vaer Byl 3
H n) o ( Zﬁrhﬁgdlﬁgzestéars tﬂeredFéroaﬂlnge)oﬂ scazagészt?éi‘eofbind)aﬂ )

br.
NNF@t‘{TS@@HW&thefﬁ%ﬁ hanol d3) 6 ppm 7.65 (2 H d, J=9.07
Hz), 7.61 (1 H, d, J=2.47 Hz), 7.34 - 7.43 (3 H ),
7.23 - 7.29 (2 H m, 7.16 (1 H d, J=4.40 hz), 4.38(2
H s), 3.75 (2 H s), 1.68 (6 H s) 1H NVR A500 MHz,
L3ret hanol d3) TBe HHpRopnGeEs ctefmﬂi mdflalMWh@ele 75 Dihepylene or
H, dd, J2 5.50 Hz), 7.19 -7.25 (3 H, n), 6.98 -
7. 0\5he(r&n s a dhodRy€l dribicslic htefdhrl2ingl, s), 3.31 -
3.35 (2 H, m, 2.98(2 H, t, J=7.56 Hz), 2.28 (3 H, s),
1.67 (6 H s) Exanple No. dycine ester of HPLC LC M5
1H NVR Exanple No. (Met 1) (CD C13) 1H (500 MHz,
met hanol3: d3) Tée pEmpoln@&N defibkd i@, Claimdl Whkerdid ) \—77 i25 -
7.31 (4 H m, 7.17 -7.25 (4 H, n), 7.03 (1 H d,
J=8.25 Hz), 4.2828(2 H s), 3.74 (2 H, s), 3.24 - 3.39

(2 1), g2. 91 A3. R4 (2 R 28(3 H, s), 1.67(6
H, %_): 013%]_If desi Sed/t e gnino acid P Sdr ug

est Yerte as r espony N 1 salt.
For e, tth9HC1 salt of arrpl 7 pr epar ed
by di ssol ving the conpound (0.655 frg, 1.36mmmoles) in

CH2C12 (1Q2 m.) and MeOH (1
4 @@I SO ey
R® R® R® R®

4, The compound as defined in Claim 1 wherein @ is
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5m.) and cooling to -30C. INHCL in ether (2.3 nL, 1.7
eq) was added with stirring. Evaporation in vacuo
wW@eidognebsol t he desired salt. (0.71 g). LC M5 waBCT/US2008/069361
identical to the free base. HHNWVR (CD30D) 7.30 (d, J =
4.4 Hz, 1H), 7.20 (m 4H), 7.13 (m 4H), 6.93 (d, J =
8.5 Hz, 1H), 4.19 (s, 2H), 3.64 (s, Zkb 3.23 (dd, J
7.4, 15.4 Hz, 2H), 2.R80 (dd, JR& 8. O and 15.4 Hz, 2H),

2.62 (q, J = 7.5 Hz, 5259 R114(t J
107.5 Hz, 3H). EXA
1- (2- Met hoxy- 4- ( 2- 0X0-/ R{trlflu ronﬁthyl)phenylthlo

) pyrazin-1(2H) - yl) pRnoxy) ppopan- B2yl .

2- am no- 3- net hyl but anoate 15 F3C NH2 [00133] To a
stirred m xture of the al cohol described in Exanple 71
(0.882 @ 1. 949csnmupd addefidedmidyimanm90yhd dheRrd 0. 714
g, 5.85 mml) and N—(tbutoxycarb&pyl) L-valine (1.271
g, 5.85 muol) in 18 nL of CHZC{% rt was added W5C

(1.121 g, 5.85 mmol). ﬁdt@r i'ng at ambi ent
tenperature for 30 m g /Zf:ﬂeaction m xture was
transferred to a separato eR? washed with cold
5% H2504 (3x), 5% Na2 \géx) arld wat er and dri ed
over Myg504. Evaporation of the solvent afforded 1.03 g
of crude product as the BOC ali ne Theocrude product
was dissolved in a 1:2 mxture of TFA/CH2C12 (18 nlL).
After stirring for 15 min the soR%ent was evapor at ed

i n vacuo. The residue was tra R?ed to a separatory
funnel wth CH2Cl12, 01 - |wadhed with cold 5%
Na2CO3 (2x), and dr|e to afford crude 790
ng of product after evapor |on Rf the solvent. The

product was purified by ash chromat ography (80 g
silica gel, gradient elution:gl to 8 % MeOH CH2C12
over 24 n1n) to afforded the desired ’valine ester as a
free base (0.69 g, 64%yield).,. SN]O0gLl34] HPLC (Met hod

1) 3.84 nin. LC M8 2.26%ni 1 '552), H NVR ( CDCL3)
7.74 (d, J = 8.7 Hz,R?,ékN . , %3—8.7 Hz, 2H),
7.13 (d, J = 4.4 Hz, 1H),)|7.02 gRg = 4.4 H, 1H),
7.00 (d, J =8.5 Hz, T 6.99 (I, J = 2.4 Hz, 1H),
6.91 (dd, J = 2.4 and 8.5 Hz, 1H), 5.340{? 1H), 4.12
(m 2H), 3.86 (d, 3H), 3.30 (t, J = 5.2 1H), 2.05
(m 1H), 1.40 (d, J = 6.4 Hz), Q,98 (m 3H), 0.92 (m

3H). 10[00135] The HCl1 salt of
prepared by dissolving bhe R
After cooling the sghutjlon
(2.85 L, 1.7 eq) was Jpdded t i st®rring. The yel |l ow
preci pitate was col | edt and drf’ed to afford the HCl
salt (0.74 g). [00136] LC Ms was identical to the free
base. H NVR (CDC13) 7.74 (d, Jm- 8.7 15bz, 2H), 7.79
(m 4H), 7.33 (d, J = 4.4 Hz, 7.18 (d J =8.5
Hz, 1H), 7.15 (d, J = 2 4 Hz, 1Hf 7.02 (dd, J = 2.4
and 8.5 Hz, 1H), 5. 51 24 (m 2H), 3.86 (d,
3H), 3.33 (s, 1H), %130 (niﬁi;ijN DR (d, J = 6.4 Hz),
1.12 (m 6H). EXAWMPL
20(29)-1,1, 1-Trif uor(bl-\37t2 met hoxy- 4- ( 2- oxo- 3- ( 4-
(trifluoromethyl)phenylthio)pyrazin-1(2H)-yl)phenoxy)p
ropan-2-yl12-am no- 3- mnet hyl but&noate ,or [00137] In
an anal ogous fashion to that described in Exanple 202,
the valine ester 250f the al cohol described in Exanple
74 was prepared. - 102 - [00138] LC Ms at t = 2.35
mn. (ml = 606 ) Phenonenex-19%-C18 4. 6X30 nm
col um/ wat er - MeOH TFA 90: 10: 0.1 to 10:90: 0.1 gradient
over 2 mnat 5 n/mnwth 1 mn hold at the end of
the gradient. [00139] 1H NMR (500 MHz, CDC13) 6 ppm
0.97 (dd, J=35.13, 6.92 Hz, 6 H, 1.97 5- 2.20 (m 1
FD, 3.42 (d, J=4.78 Hz, 1 H), 3.86 (s, 4 H, 4.26 -
4.36 (m 1 H), 4.44 (dd, J=11.08, 3.53 Hz, 1 H), 5.73
- 5.87 (n] 1 H, 6.91 (dd J 8. 56 2. 27 FE 1 H, 6.97

-— o~ o~ ' -— oA~ A o~ " — -~ Va

angle 176 was
N8 i N C}anz (9 ).




25 wth DCM (50 nl). The DCM | ayer was dried over
sodium sul fate and concentrated. - 103 - The crude
w@e@diessonas purified by | SCO silica gel Col unPCT/482009/069361
and the product was eluted with hexane to 100 % et hyl
acetate in 10 mn. Yield di benzyl 3, 3-
di fl uoro-1-((2-nmethoxy-4-(2-o0xo-3-(4-(trifluoronethoxy
) phenyl t hi 0) pyrazi n-1(2H) - o._ _R?
yl') phenoxy) met hyl') cycl obut osahate (79 ng, 0.100
mol, 77 %yield) af’ g i d.
WMHz, chloroformd) 6 mJr. 2866 (2 H m, 7.27 -
7.39 (12 H m, 7.13 , d, J=4.53 Hz), 6.81 - 7.00
(4H m, 4.97 - 514 (4 H my 4.29 (2, H s), 3.75 (3
H s), 2.93 - 3.20 (4 H ). Part B. Sodium
3, 3-di fluoro-1-((2-nmethoxy-4-(2-@xo-& (4- 10
Y[ azjn- 1(2H) - yl ) phenoxy)

(trifluoromet hoxy) phenyl @hi c@
nmet hyl ) cycl obutyl phe 0 00441] To a solution

of dibenzyl 3,3-difl uodio- $42- met foxy" 4- ( 2- oxo- 3- (4-

(trifl uoromet hoxy) pheny I 0) pyrazin-1(2H) -yl ) phenoxy)
net hyl ) cycl obutyl 15 phosphate %79 ng, 0.100 mml) in
TFA (2 nmL) was stirred at RT for 3.5 hours. The

m xture was concentrated. The crude product was

pur 9t nbarnpggesically. aqpgreabiesialt desiead @s(pmﬂreiﬁ st gyt dieahoss x
250 mm flowrate = 30 mM/mn., gradient = 20%A to
10098 in 10 min., A =90@&QO/1Q@6N®OFVO.1@6TFA, B =
510%20/ $0% VB anpoumdFdefingg in|(daimst wgrein, 075 nmol  as
yel | ow ow gumin 20 ACN (2 m) was added
0.5 aggggﬁ§n§o§$5%1blcarbonate (3021.11, 0.151 mol
), the MYt GreXwas diluted with water (5 mL). The

sol ution_was then hol i zed. .Yi el
3, 3-di flvnhgrem‘{1i%lio_rpéeo?ﬁoxﬁ(ylﬁne(cﬁlaglxogqéo ? &J[oms and/or
(trlfluaﬂmnﬁih@m&bmﬁ&nw@thlo)pyra2|n 1(2H) -yl ) phenoxy)
thyI) cl ob t hos (51.08 ng, 0.078 mmol, 78
dﬁ}fyu el d) g g 9 Wﬁp SH%&& M5 25 (MrHE611). 1H NVR
(400 l\/H&rvhel\&O@lsGEmpmaﬁd/éﬂ 7.63 (2 H m, 7.19 -
7.33 (3 H, 02 - 7.17 (3 H m, 6.91 (1 H, dd,
J=8. 44, Vélesfgnhzs)OOmSmd/@z H s). 3.80 (3 H, s), 3.13 -
2022 (()2 Ivilllr%rm G 1gan7a§ky'161% B8n 62 alk!ylcmoalkyl 194, EXAMPLE
1- ( 2- methoxejn His (R Ok GO3R |, dov(er piki), isoveo alsorio Ry G emdjort hi

) pyr azi ( ¢ ) propan-2-yl
%hosphaggl%é %H%H(% %ﬂggiﬁ%(%ﬁﬁgqﬁF% 142] In an

anal ogoW¥ if Hshhltpl; tiol/érhat descri bed i n Exanpl e 204,

t he pho§g a&a%%rodrug of the al cohol described in

Exanpl e '38° plepared. M5 (M H=561). 1H NMR (400

M—|Z I\/EQ@)an@Rbﬁﬂy Sptohal{bdHakdh, togstr Bbfohld ) 5- 0. ’Qﬁelﬁﬁerhﬂ ring

é ‘FPIC]?T)S satgragegl W{fatpragqﬂid)r pglﬂgll}slglsatzra?;k Mn?ayzzﬁéde(azl CHatom or
2(55) 1 2R a(o%lsl'bvhléﬁ rlnéls%gbsﬁlﬁltéd , with ene t\{l(QQj-é}:}‘QJ )mTéi‘@ups wherein at

fol |l owi ng experinmental descriptions exe
pr elggst and o Oé-Tr aghwhich pay b Pmmhlébssua%ﬂt@té@ wily pthﬁhsubstltuents as
Ex « and 124. EXAMPLE 27
qu%ﬁ mzémg§§?2$%%?%% propoxy) 3- met hoxyphenyl)-3-(2
(pyrldln 2-y1) - ethylthlo)pyra2|n 2(1H) - one [00144]
Fol | ow th rocedu escr P
xarpl e 1o, ECRERRESUIRRE PR L AR B G Blsermgeor
241 (At(iRrdofdr oxy- 2- nethylpropoxy) 3-
20met hoxyphenyl ) pyr azi ne- 2, 3( 1H, 4H) - di one. A sol ution
of 1-(4-(2-hydroxy-2- -117 -
nmet hyl propoxy) - 3- met hoxyphenyl ) pyrazi ne- 2, 3(1H, 4H) -di o
ne prepared in Part ? (2.28 g, 7.44 mol), EtN(iPr)2
(3.9 m, 22.3 nmol ), PyBOP (6.78 g, 13 0 mmol) in DW
(35 nL) was stirred at anbient tenperature for 1.5 h.
After addition of 2- pyridylethyl mercaptan (1.24 g,
8.93 mmol ), the reaction was stirred at anbi ent
25tenperature. ﬁdter stlrrlng over ni ght the reactlon

T 1 A N -



[00145] A mi xture of 2-nethyl-4-nitrophenol (5.50 g,

35 9 mol), 2,2- dinethyloxirane (7.77 g, 108 mmol),
WE209809541 96 g, 35.9 mml) and NaH2PO4 (4. 31 gPCBBSB08/069361
nmmol) in MeCN (50 nL) and H20 (8.82 nlL) was stirred at
140C in a steel bonb for 6 hours. After cooling to RT,
the reaction was diluted with ag. saturated 20 NaHCO3
(80 m) prior to extraction with @ 0Ac (100 ni). The

Et OAc | ayer was dried over Na2 and concentr at ed.

The crude product was purifie silica gel

chr omat ogr aphy enpl oyi R! ggradi ent (hexane to
u R?

60 % ethyl acetate) to elNﬁ
2-met hyl - 1- (2- net hyl - ophenoxy)propan 2-ol (7.3
g, 32 4 mol, 90 %yield) as ygllowoil. M5 (Mrl =
226). 1H NWR (500 MHz, chloroformd) 6 ppm 8.00 - 8.15
25(2 H m, 686(1H d, J=8.80 Hz), 3.90 (2 H, s),
2.33 (3 H, 1.40 H s Par t

1- (4- Am o- 2 fmoaﬁgﬁofi@@ye@nﬁ%%lﬂw PRSHAN- 2-01 - 106
- WO 2Q09¢{ 98AKO1PCT/ US2008/ 069361 [00146] A

m xture of

% met hy X - 20d4@t hy 1- 4- ni t r ophenoxy) propan-2-ol (7. 30
g, 32. 4$n]§gl d, P GngRr345 9, 3.24 mmol ) in
MeOH (150 m%onggs %}Q foggenatne at 1 atmof H2 for 18
hour s. Mlsehenyéwmyalkiyloandt/dre Pd/C by filtration, the
5sol uti ncentrated to yield

1-(4- am%nlg\eggr#@?hyl phenoxy) - 2- net hyl propan-2- ol (6.10
g, 29 7 Grivoh alk§RnSelyiredrd)kydycloblkals aiglion whi ch was

lq(::)ggtrl gd Jf ofwa O(EI an&/hOUt further purification.

N1- (2, 2-ROmEt Hroxyeiliy] or-hbe; 4dt/dr2- hydr oxy- 2- met hyl propo
Xy)-3- 1Q mtr&%egyl)oxal amde (:),)(:)HxNH2

THF/ Et 0AE 18 o ang/oFpNCI ?2C1 ) ref | ux0 [ 00147] Sl ow

addi ti orR9q§Ha solution of ethyl 2-chloro-2-oxoacetate
(4.69 g, 344£mo in THF (30 M) to a solution of

1- (4- amvri@rezn Retdyt prayrhstaken 20getvet o dpn 72nembered, ring

[ d

19 e aled, M o R R B EE pd TR] 0) Bom o

m n1 or& N\nmncshwhuchranglssobsmut@iwm 1 &t Z0-G13)Qfoupk wheetin at

e 156 R THAEIUEERRAR BRobdy R R aharr

m xOHr e at refl ux for 25 hours After cooling and
concentration under vacuum the residue, follow ng
dilution wwth CH2Cl12, was extracted with aqueous 0.5 N

204CL (2 9. 150 THE dompbiafd &4 #Ehed @& WeBeréihi ed 20over
sodi um sul fate andp concentrated to yield

N1- (2, 2 Zgis e Hlblj@)‘ffé@'cﬁyp yVitNQn}( of tl(lezforegoing Z moieties either
?y dﬁr@ff%hgﬁém MSH&%%W 1' § of@tohyrhfﬂa Wolb %R %'lam deﬁkylammo

0 g, Yo yield) as whi t6° so
vvasdlc(én rall@ljmflm \@as @Ilkw;yt, EouﬁlldaUWt (Y:X3 trpfblprdalk@af,lt@ﬂluoromethyl

Par
"‘”(?jl iyc(loéf”ioéy’hor ?tgg(O)a/l y g'r opoxy) 3- net hyl phe
2i1yl ) pyr dZs lmzﬁogz(l,llfyl):iroambcm HG)QR@GS SORY, H@Re alkyl; lod@7alkoxy,

O%éSJ§F§f'rﬁglt% s ﬁ{g S\IRIS\*B (wile(eén %y &P%anrﬁ each independently

nret Ryl BpaXHI gr%uﬁedrﬁmilmg’my Iolgxmylamﬂdot@/cl(oalkymmgwa al?d R
mol ) and TFA (2.97 nmol ) in AcCﬁ%&

wast2&en; tpgeher gan begs @ap?ﬁlﬂ %@edwhw@wed@d ihe %@fog%to
cool ing and concentrati on under vacuum addition of
CH2C12 (300 m) produced a 5 pReci pitate which was
collected by filtration and was washed with CH2C12
(150 M) to yield

3- hydr oxy- 1- (4- ( 2- hydr oxy- 2- met hyl pr opoxy) - 3- et hyl phe
nyl)pyrazin-2(1Hone (7.19 g, 23.53 mmol, 73.1 %
yield) as brown solid. Ms (Mtl = 226). 1H NWR (500
MHz, nethanol-d3) 6 ppm7.13 - 7.26 (2 H m, 6.98 (1
H d, J=8.52 Hz), 6.50 (1 H, d, J=5.77 Hz), 6.41 (1 H

- ~ N 1 SN NN A ~ -



1- (4- (2- Hydr oxy- 2- net hyl propoxy) - 3- net hyl pheny1) - 3- ( 2-
(pyridin-2- yl)ethylthio)pyrazin-2(1H)-one [ 00150]

WO200p %0930 Of PCT/US2008/069361

3-(2-(pyridin-2-yl)ethylthio)pyrazin-2(1H) -one (100
ng, 0.429 mol), which was prepared by the procedure
described in Method 7 except for substitution of
2- (RniPY hef¥le @tk d B i) a 105 & d e mbéiod SRNERSHR %g%n)ally
1-(4-brono-2- 10 nethylphenoxykgf-netq¥lpro an-2-o
( 13®bstjutedywih lowerplkyl, loger alzoxyi edrewpll. &t atidE:9- di ani ne
(113 ng, 1.286 mmol), K3PO4 (0.106 nL, 1.286 mmol) and
copper (1) iodide (82 ng, 0.429 nmml) in dioxane (1.0
m.) was 18ti r Tedcabpotid S Clarm B@herem: The reacti on
$1xtureﬂzpfter cooling to RT, was filtered and the
iltrate was concentrated. The crude product was
purified by silicaygehichhy guiahdrsaphiyutdbeitipl oyi ng a
sol vent gradient (hexane to 100 % ethyl acetate) to
yield 14442- a) alogen,
hydr oxy- 2- met hyl pgopoxyiyi,3- met hyl phenyl) - 3- (2- (pyridin
-2-yl)ethylthio)pyrazin2(1H) -one (140 ng, 0.340 mol,
79 %yield) as whfte Y. M5 (MHH 412). 1H NMVR (400
gz, MeOD) 6 ppm @, 67d;03yh510alg%1,’ 8.48 (1 H, td, J=7.091,
1.51 Hz), 8.02 (1 H d, J=8.28 Hz), 7.81 - 7.95 (1 H
m, 7.07 - 7.29 (9 H, n9jyhalealggxy,1 H, d, J=8.78 20Hz),
3.76 (2 H s), 3.85 - 3.57 - m (3 H s),
1.27 (6 H s). WL@%&%%‘aﬁ(A)"IlaEhno@r dlﬁkﬁﬁnlgt’i
1- (4- ( 2- Hydr oxy- 2gnet mityithmpoxy) - 3- met hyl pheny1) - 3- ( ph
enet hyl t hi 0) pyrazj.n- - %09 - 2(1H)-one [00151] A
m xture of 3-(phe ethf? hi o) pyrazi n-2(1H) -one (25 ny,
19.108 mmol ), whi ch wasnpsepar ed by the procedure
described in Method 7 eﬁcept for substitution 5 of
2- phenet hyl t hi ol ¥or Z2YY'4- chl or ophenet hanol ),
1- (4- br omo- 2¢myet hydibapoxmdn £ net hyl propan-2-ol (33.5
ng, 0.129 mmol), copper iodide (20.50 ng, 0.108 mmol),
K3PO4 (70 nmg, 0.323 miprijinghd
N, N - di et hyl et hy}\enedi. ami 28.5 ng, 0.323 mml) in
di oxane (1.0 m) tgs g??%} gogt 115C for 2 hours. The
20-eaction mi xture,caft enyricobhilng to RT, was filtered
and the filtrate 0 r The. crud oduct
10 was purifF%%‘%?ﬁé?ﬁrgggg%P&%ﬁ%jﬁ%’%6?%%ﬁ§h§%ﬁﬁoying
a sol vent gr adiyksivaliGhellane, drbdald@éh, % et hyl acetate) to
elute to yield 1-(4-(2-hydroxy-2-nethyl pro ) - 3-
et byl pheny 1§33 ( SHEMBRATY PRIB TPt 5tk By b kosy.
(26.74 ng, 0(H62 perRbxazsié oftidhaly Qibchtu@s withhalehi t e
solid. M5 (Mtl = 411). 1H NWR (500 MHz, nethanol -d3) 6
2%pm 7.38 (1 H) d,bepzimidezoley)  7.25 - 7.32 (4 H, m,
7,16 - 7.24 (@ H aiikote Tp@fhalisboishod k381 SPaikla) - 3. 83
(1 H s), 3. - 3.39 (B H m, 2.90 - 3.05 (2 H m,
2.29 (3 H, sy7) 1.®8any6 H, s). RADI OLI GAND BI NDI NG

ASSAY FOR AS SSMEN] VLT S and
Bi ol ogi cal Eval ua f&ﬁl Hgﬁgg%wég%%ghﬁgé%g¢§%g¥nula
were initiall% chandabbdingechdian an in vitro binding
3(ﬁssay to determine their Ki or ability to antagonize
i nding of a peptide agonist to the human nel anin
concent ratsiartgndhor atorienct acléapt or (MCHRL) . 25 Radi ol i gand
Bi ndi ng Ass r sessnment of MCHRL Activity [00153]
anbrané%“ﬁfgh$§tﬁﬁiy??Wﬁﬁsfected HEK- 293 cel | s
expressing a mutated (E4Q AST) hMCHR1 receptor were
prepared by dounce honogeni zatliven and differentia
centrifugation. Binding experinments were carried out
with 0.5 -1.0 ug of nmenbrane protein incubated in a
total of 0.2 M in 25 nmM HEPES (pH 7.4) with 10 30 mM
MyCl2, 2 nmM EGTA, and 0. 1% BSA (Bi nding Buffer) for 90
mn. For - 110 - conpetition binding assays,
reactions were carried out in the presence of with
0.06 - 0.1 nM[Phen, [1251] Tyr19]-MCH and i ncreasing

oy o, N a ~ .



38 20 181 21 67 28 36 33 95 41 155 45 69 49 71 62 27
63 151 64 141 78 172 85 59 125 170 132 10 141 46 232

WA ZB9A@B0B 576 169 1294 Exanple Ki (nM 39 1BGOUSBTS/069361
1730 49 3043 19 3127 28 3153 40
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15

20

Jis

(I H

(2)  -CO-NR™R° wherein R*® and R® together with the N to which
they are attached form a pyrrolidinyl ring,

(3) OH,

(4) COOH,

(5) COOalkyl,

(6)  SO.R, or

(7 prodrug esters which are selected from glycine

CH;  CH,
\ /
i oo
—O0—C—CH,NH, ‘ —0—C—CH—NH,
, valine , and phosphate
HO OH
< o \P/_O>
N ; and/or
m is 1 or 2; and/or
G is abond or CH,, (CHz),, (CH»)s, CH;  —CH,—C— |
[Vaval
[Vava
' ' SO
—CH;—CH—CH;0CH; | —CH,—CH—CF;  cycloalkyl which is , or

o,
<7
cycloalkoxy which is "\ :

2

E is O; and/or
wherein R? and R* can be optionally taken together to form a 5- or 6-

membered unsaturated or aromatic ring containing one or two N atoms, which ring is
CH; CHs
. . . Ly \ .
optionally substituted with hydroxyalkyl whichis —C—OH , and is

OH OH

N oH ?L \rfl/o
o o oy
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3218 50 4664 EVALUATI ON OF PRODRUGS [ 00155] The
relative ability of the prodrug to enhance exposure
W@ biodavedl abi lity) was assessed in an ei ght hoRECT/BB2008/069361
study using cannul ated Sprague Dawl ey (CD, 5Charles
Ri ver Breedi ng Laboratory) rats. The conpounds (parent
and prodrug esters) were adm nistered p.o. at 2.0
M /7Kg asin@whHIRErSh@R’ bih rinfAyReMien fbthbl 9%6m Po-Fénbered
Tween 80 in water at 10 ng/ kg p.o. Bl ood sanples were
t ak@fuaed ar pagtially upsgtnrgedp-compingne ringt whigh riag isontigrlly
par . ' calieul ated for the
A R Ao Yae e v
Act i vi t R [i08186ixyMatdeoxSplkpigaleyDeekd, @y hydh;yalioay; aes/or
i ver Brgedj Labar at or. rats wei ghi ng approxi mately
40 gr ar@ l%/iélﬂgalop ré‘lcé'g’ alnﬁ%l} ndi vi dual plastic cages with
Al phaDr iR°heHdi ng. The room was mai ntained at 72 F and
50% hum dity, and a 1512/12 light dark cycle with
lights out at 1600 hours. The rats were conditioned
for 5 days prheEorhduhder Shad ¥, wHerdihe isdeliditd HOmNAY bdGp a
choi ce of foods. A normal chow (Harlan Tekl ad, 2018)
t hatongigineaat ReenyBogphtst.ayAdingbpyramidgwl rynshylapyeiyidszatyd and
1N, Rlagdlyf @t hi gh sugar diet (Research Diets (D2327)
that contains 20% protein, 40% fat and 40%
car bohydrate where the carbohydrate is entirely
sucr ose gnd ' 3 '
St udi es | avetrpgsling{oélgé? ﬁg‘t§1 ﬁ??t‘%@{% é%glﬂbﬁgq?g%?kgoggl br Cralion
preference for the high fat/high sucrose diet (80%

preference). .Body wei ght .and_cgnsumpti o f, both Kkinds
bt °f 00 13wl et FAf B CRR LRARRE redsdiu i ety
13\t @msiwasg ofivai | abl e ad i b throughout the study. Food
consunptiog is presented as daily caloric consunption

which is the sum ofogefins of chow multiplied hy the
Kcal p&rygram 2 5)” pl u§"grans of hi gh
sugar tiplieg Kcal perm (4. % 112 -
[ 00957] "Basel Fhe body wei ght Was heasufed prior to:-
drug treatnent on day 0 of the study. Baseline food

con hopowas t heSgre age of tHesd days pRior to the
firWtreat & Drug was a ni stergd daily p.o.
at 20 nm / kg at¢1500 hours bhegi nnrng on day”0 &and s ,

continuing daily through day 4 as a suspension in 0.5%
5met hyl cel |l ul ose, 0.1% Tween 80 ip water at 3.0, 10

and 39 At k§ p. P 8t a wepeeval ugted Wsi ANOVA
and shers PLSD statistics. MBi glogi cta anmpl e
Dose~éi ght Redusfion (ng/Kg) Versus hicle 1938,

0.7% 10 2.1% 30 3.4% 194 3 0.9% 10 2. 7% 30 7.4%
202 30

s
S s
s
CFav,
F4C
R adscass
20 FAQ\/\/S, O ’ . CHgS ’
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2.2% 27 45 4.1% 113 45 4.2% 10[00158] While the

i nventi on has been described according to several
weniodossent s, various nodifications thereto, iPCT/US2008/069361

addition to those descri bed herein, nay becone

apparent to those skilled in the art fromthe

foregoi ng description. Such nodifications are al so

intepded to falch, Wi thin tigs; scope of the appended

claims. ~113- WHAT IS D IS 1A conpound s
al |y accbl e salt
A g A phenyl efigo or

For@ulRg | or nar maceu
a heteroafﬂ ring whi ch contains one or two nitrogen ’

t hegeof R8 S wherg

atons or_oneg oXygen atom Rl is _Z-Y-Xs, Wherein 0 Ol
ii-s=0 s 05, ~oPl, s & bongNar33- #0
6-n§ cycl oal an al in; @ Z is s
or Tet eroar i 5 -E- b

yl: R2 G(X)," with mbefng an ’

integer from1 to 3; 15E is O, Sgr a_bond; Gis

| ower al kyl phenylalkgl, h4 e ylZ gyc aﬁkylalkyl,
al kyl cyt fky oal k al kyl wal koxy, or
cycl oglkoxiyal k and each J islindependently

I
hydttsgen, hydroXyl ,CICN, .- SORR7, - SR7, ¢H:SOR7, l.oner
al kyl, I ower al koxy, CF3, CF30-, -COOR5, or
- CO- NRoaRGgWherein Rba and R6 are 20each
i ndepe tly selected fromthe group consisting of H,
C _3Nal kKyl, and cycl oal kyl, or R5a and R6
t akeht oget her can be propanedi yl, butanediyl or
{Jent anediyl with the Natomto which they are attached
o forma 4-, 5- or 6-nenbered cyclic anmi ne which nay

be optigpal | ' s ' , G _6 al kyl, or
cycl oal (IZMI X ggéﬁﬁﬁﬁ&@aﬁ%%gd - 114 - R3
is Cl-6 yl, cycloal kyl ,Cl_6 al koxy, hal ogen,

hydr ogeny—- S-aghepylgnckgnd/orcN, CF30, or CF3; and
wherein R2 and R3 can be_takew together to forma 5-
to 7-nmenbered ring whi eho\icazsc'ai urated or partially
unsat urat ed gnd y optional Ia&oi nclude an E 5

het er oatRoris whi iaH Oror O, ral/dd at ons, which ring
is subst'3t.utet Wi th %?y(?_ or two -0-G(J)., groups
wher ei n ‘at”® PEASY GAE'Y i s oH, and which may optionally
1e substR'titdetdtedifitolh tht Beup solaBting ofent s as set out for

"al kyl" or "heteroaryl"; E with the proviso

that where 30 is a phenylen¢ group, E-G and R3 are not
i de al MinsulfstHtuted | alMkoxy ¢royps,~“and when
G imal k dJis 10i s mQt~hydr ogen; and

R8 and R9 are’each indepéendently hydrogen, hal ogen, or
| ower aIN W, including esters_thereof, prodrugs
t her eof ,}| so| vates thereo and al | stereoi soners

t her eop" 1572 9he m--:@ defi nedAnAQ aim wharei
nyI en wherelln 0 is a cycl [ -@
bi cRs€T i T het er par €l ng. ¢8. The €onpound as de&i+rned in,

Caim1l wherein 10 is 4. The conpound as defined in

Caim1l wherein O0is - 115 - S s
| /O/S /©/
) :
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R2 I /R3 R9or 5. The conpound as defined in Caim1l
having the structure R8 NN'\ R3 NRO I A, or |G or a
wpbaemesseut i cal |y acceptable salt thereof or pPOHUSIO669361
any of the above. 56. The conpound as defined in Caim
4 wherein Xis 0 or S; and/or RL is Z-Y-X, wherein Y
is a bond or an al kylene chain of 1 to 3 atons; and/or
wherein Z is phenyl or aryl; 10wherein i Ss
heteroarél; Sand/or wherein R is -E-G nd/ or s
wher eig@/‘s 0 or/or V\h@nsel n al @e
chai n kyl qycl yl; d/ wh J
is H:00H, SOZRZQ,YS over al kF%n\,Olo r al koox\], or CF3; %%,
and/or 15R3 is Cl1 6 alkyl, C1_6 al koxy, H, or halo;

: S Hor.alkyl; apd/os R9 is _X,__and or s
R2 ano may onaIIy aken toer tg@{/@é
5- to ewber. e+ ng FCR1's sabyrated, un ed

or partially unsaturated, and may include an O atom or
201 or 2 N atons, which ring is substituted with one

or twQ -A:Gs(INT~greups wh inats!l east_osme J_is S
H, 0 ich may be option substit vvither
sub uents as set” out for yl " or “hetferoary”. )

7. The conpound as defined in Claim1 or a ’
phar maceutical ly acceptable 25salt thereof ¢ 117 - R8

R2 1 N I A 8. The coppouyd as defined in Caing7
wher ei qu is Z- 5X71s S rYis nd or
al kyjc n&-chai Ng-ARdlor Z is ph or pyrigyl, and/or

Eis 0; and/of Gis an al kylene chain or’

al kél cycloal kyl; and/gr 10J ks Hor OH and/or R3 is o
H S %eRyy abkyl o}r/‘}o;\énd/ R8_i or G
and/or Is H \M&? ¥ R2 and \ma| be takep
5(ogether to forma 5- to 7-menmbered ring 15vwhich is )
saturated, unsaturated or partially unsaturated, and

; S
maylnj@e'anOatomog s s
. ©/\/ @/\/ /@/\/
/ B B B F B
NYS
v Y : "
Nacala - Ao
/ B B CI B B
S

B

B B B
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1 or 2 Natons, which ring is substituted with 1 or 2

-0-G(J)" groups wherein at |least one J is OH, and
wakiosossay be further optionally substituted weTUsioksh69361

and/ or OH. 209. The conpound as defined in Caim1l

wherein Zis aryl or heteroaryl, with any of

the foregoing Z noieties either unsubstituted or

substituted wth 1, r.a3_of am no C1_6 al kyl,
ClL 3 o, di- 3 allkyl am no _3|jal koxy, C1_3
thio 13 tri 1w UJ:;EE;EEHEthyI

cy cycloalkoxy or heteroaryl ;7 aad ,or 25J is

hydr ogen, hydroxyl CN, -SO02R7, -SR7, -SOR7, | ower
al kyl , Iomer thoxY CF3 CF:b , - COOR5, or
R3a R0, v R59 C |adependently

yl, or
pr opanedi butanedlyl @H pentanedi yl with N at om
to - 118 - which they are attached to forma 4-, 5-
or 6-nenbered cyclic amne optionally substituted with
| ower alikyl , Thov&hipoah&exgefinby@r@x 7 whdrgn or CF30.

10. The conpound of daiml wherein: 5Z is (1)aryl,
Xhi ch i SXBptionally substituted with: a) hal ogen, b)

al kyl , Ggm@h%gggpcigg ) pol yhal oal kyl', e) .
polyhaloalkoxy, an1no alkylan1no or dlalkyl nm no,

g) alkylthiag n est ) arykz
(2)heteroar |ch a) pyrlc b) pyra nyI or
20c) pyr |zms , Feach-of a CF{o c) beiafg | onal Iy

substituted MAth aIkyI po yhanaIkyI al koxy, or
hal ogeng, (3)ben thhgzole optionally substituted with
hal ﬁélkongizﬂfbenzoxazole optionally substituted
W t nzi m dazol e (6)

t hi azol e Opflonally substituted with aryl or alkyl,

(7) indanyl, (8) qU|noI|nyI opthenal Iy substituted
with CF3, or nL8) 1 mdazolidinyl;
and/or 30 Y is qsggfd or alkyfigs; and/or Xis S, O,

SO, or $0@;yijgnd? ol 19 J (1) H
(2) -CO NR5aR6 wherein R5a and R6 together with the N

¢ o mhlchgqp@M(ggpcg .tached forma pyrrolidinyl ring,
5(3) OH COOH, (B) COal kyl, (6) SRR2, or (7)
prodrugl%SQET@mmh|ch are sel ect ed from gl yci ne ( HO

16.  The compound as defined in Claim 1 having the following formula:

15
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; and/or mis 1 or 2; and/or Gis a bond or CH2,
(CH2)2, (CH2)3, -CH2-CHCH3 CH3 I\ i CH3 -CH2-C ,,
WO 20098095¢H2- cH cH20cH3 , -cH2-cH cF3 , cycl oal RgT/USH0® 69361
is KN\ 7 cycl oal koxy which is ---/ [/ ; JV SL6, or E
is 0; and/or wherein R2 and R3 can be optionally taken
together to forma 5- or 6- nenbered unsaturated or
aromatic ring containing one or two N atpns, which
ring is cH3 cH3 x / 20 optiopall &_FdWIth
hydr oxyal kyl which is -c - , and
wherein R2 and R3 ¢ § atn @ken together to
forma 6-nmenber es; s;@gte |\g/y partially unsaturated
0-contai ning ring,owhich ring is optionally ,
substituted with hydroxyal kyl, al kyl, and/or OH;
and/ or R3 is H, al koxy, hydro al kyl, al kyl,
hal o, or hydroxyal koxy; andjor Ps_HSdhal o or
al kyl; and/or RO is H. 1. The conpound of
Cla|m7 wherein Z @ xgé om-t he group
consi sting of phenyl ., napht byl , pyridinyl,
pyrimdinyl, pyrd&Zsnyl, benzim dazolyl, and,
10benzoxazol yl . 12. The conpound of Caim 7,
wherein R3 is Cl-C6 al koxy or Cl-6 al kyI
13. The conpound of d ai m 7 qSel ected
fromthe group 15(:onS|st ﬁ\‘v;e S sc:| , d
c 5 14. The c re|n0|sa
phenyl ene; and/ N Ol CHCHR2 isOH or ;
and/or R3 is nethoxy or net yI, 10RI - is selected from
the group consisting of:

17. The compound of claim 1 in a prodrug ester form, wherein R is
OH 0

\)\ o O—P—OH
- o} 2 or F )

- 125 -
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- 122 - 15. The conpound as defined in Claim?7

wherein 5Xis S; Y is a bond or (CH2)2; 10R3 is
W@BO/0MSOCH3; R8 is H, and RO is H 16. The conpOUms2088069361

defined in daim1l hawngthefollovvlngfornula -

124- CFS'o ...... N A\ N/ , or S

....... . AN 17 The conmpound of claiml1l in a

Ku ngd ru ;J 01@8t en Joﬁfpahnmoﬁhﬁla Bg‘ﬁfz aspﬁﬂn&e%aﬁy Q’c‘e%lé SO

200b¢R0IBETRAF/ USRS/ 069361 18. A conpound of For nul a

TB or a pharnmaceuti cal I y accept abgse salt thereof

hayi ng the structure B 519. T/é gpnmpound as defi ned

|nCIa|m18vvhere|nR1|s ereinXisS Yis

an al kyl chain of 1 tOR'igi' Nor a bond, Zis

het eroaryl or phenyl, 10 gﬁ‘ of ich Zis optionally

substituted with CF3, CF88# or haff o;

IB
5 19.  The compound as defined in Claim 18 wherein
R'is Z-Y-X- wherein
Xis S,

Y is an alkyl chain of 1 to 3 carbons or a bond,
Z is heteroaryl or phenyl,
10 cach of which Z is optionally substituted with CF3, CF;0, or halo;
R? is -E-G-J wherein
Eis O,
G is lower alkyl or alkylcycloalkyl, and
Jis OH;
15 R’ is alkoxy, alkyl or halo;
R® is H or alkyl; and
R’ is H.

20. The compound as defined in Claim 18 wherein
20 Xis S;
Y is abond or (CHy)y;

.Cr
S or XX
OH
Y /OJW
R?is E-G-J which is < OH or :

R is H, Cl, CHs, or CH30; and
25 R® and R® are each H.
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R2 is -E-GJ wherein Eis 0, Gis |lower alkyl or

al kyl cycloal kyl, and J is OH 15R3 is al koxy, alkyl or
wh2000/009R81 i s H or alkyl; and RO is H 20.The cRGpUs2008/069361

as defined in Caim118 wherein 20Xis S; Yis a bond

or (CH2)2; NZisor OHR2 is E-GJ which is

R3is H d, CH3, or CH30; and 25R8 and R9 are each H

OHor 0O - 126 - WD 2009/ 009501PCT/ US2008/ 069361

21. The conpound of Claim1l wherein Cl is a heteroaryl

ring; ORIR2 iT§e gompogpfl gf Claing Ryhersinet hoxy, <, H, or

nmet hyl ; d RI- is selected fromthe group consisting

of : 22 hoferMp@r@ceut i cal conposition conprising

a therapeutically effective,amunt of a conpound as

defined in Claim}l, alone of in conbination with at

| east ong addj tixnal t hehapeut agent, in association

wi th a ghay macelt ikl y accept\bl e carrier or diluent.

45 Igig%mhéﬁgg§@p%ggg&?pgﬁdconbination conpri si ng:

at | east one compound according to Caim1l, and at
| east orid imdtticteil Groad tht benppeutsiicg afgent . 2024, The
conmbi nation as defined in Caim23 wherein the
addi ti onal therapeutic agent

ZO s
acetyd - chglisnest er.asg i mbi bi t a nuscaripi s
recr- 1 agoni st ni coti nry” agoni st c
aci tihFecept or | CAVPA”and NVDA) rodul at or, ,r7a~w0ot r opi ¢

agent, an agent for Al zheinmer's disease, an agent for

treatemt o8 Par Ki gbsease,_-ant$- hyper Lipidem a
agnt i -obe agent ; aabet iC ent ,
appetFteg supprassant;” chol est et,0 i pi d-¢rQue g or

agent, HDL-raising agent, - 127 - cogni'ti on enhanci ng
age gent used to treat neurodegeneration, an
agqﬁizﬁigﬁato treat respiratory conditions, an agent
usetht® treat. bowel disorders, an anti- inflammatory
1agent; anti-anxi ety agent; an anti-depressant; an
(énti-hypertensive agent; an anti-sleep disorder agent;
a cardi a0, gl wWssifiReutRbl @hpdftibr ddaPPkind @ ehtrapebicafly Ifi€tive
conbi nation as defined in Caim24 wherein the
ant P0QHEef aspmpg itk 2sidgtingdrig Claip d otlprerPr dpephtiggtion pith Ry least
agOfHeStiditiBnat ﬁﬁ%pdtﬁ%gglt,riﬁ QERLIA o Rt ﬂ{a%aceét_i&ﬂ?‘ﬁéclaptable
hor none secretagogue receptor (GHSR) antagonist, a
gal eiign of didwept or nodul at or, an orexi n antagoni st, a
agoni st, a G.P-1 agonist, a Pre-proglucagon- 10
derived peptides; an NPY1l or NPY5 antagoni st, an NPY2
or NPY4 23pdulAgthermacauteel donmbotariapeammrsingasi ng f act or
agoni st , i stam ne receptor-3.(H3) nopdul ator, an aP2
onrb ¢ gt el B AR I SRR AP hebaR del t
nmodul at o lca@dn@&®litinalGhdagatibopet. ase (ACC) i nhi bitor,
an 11-13-HSD-1 i nhibitor, an adi nopectin receptor
nodul ator; a beta 3 adrenergi c agonist, a thyroid
20 ecept orgbet aheBeiiAiRh as definbd BSEaikbP? INh&bih Ao ad8itional
serotonin receptor agoni st, a nonoam ne reuptake
i nhihgyrPeic agenf 1|2 gedtylrhaliepierasaifhidier: & BYpGRrigigaeacptog 1
CNT, i i : r j o f a E
CoranSla pRUMP SRR R o Xor PR apd N modulator
| ept havtnopic @pind ran peht fatAdrheinper’ salissase nantd ganti fodtraatnesmp vior
ant oo Aty dis%gg, grglghﬁre]}lilpgilel%)aea%gl!e&t a%ga%mobleilty.aageﬁt{] asnlflll—di&etic
secretagogue or’1nsulirn'sensitizer, which’is a
200 gagami ggetita seppirdseany;| chole@erpl/BpidHlarcolp dgsie HDihrdNitgdagent,
an al dose 20 reductase inhibitor, a PPAR Yy agonist, a
PPAR a agoni st, a PPAR 6 antag@gni st or agonist, a PPAR
aly dual agonist, anll-13-HSD-1 inhibitor, a
di peptidyl peptidase IV (DP4) inhibitor, a SGET2
i nhi bitor, a glycogen phosphorylase inhibitor, a
meglitinide, a glucagon-like peptide-1 (GP-1), a
GL.P-1 agonist, and/or a PTP-1B inhibitor (protein
tyrosi ne phosphatase-1B inhibitor), and wherein the
addi ti onal 25therapeutic agent is an

. . 1 o I L oy oy Y T




chol esteryl transfer protein (CETP) inhibitor, an
ileal Na+/bile acid cotransporter 30inhibitor, a

W@ koovoesvr ogen, a beta-1actam chol est erol absoP@I/U82908/069361
i nhi bitor, an HDL upregul ator, a PPAR a-agoni st and/or
an FXR agoni st; an LDL catabolism pronoter such, a
sodi um proton exchange inhibitor, an LDL-receptor
| NAUGRHioR EntAnShEiRhdah agendBd 1o tgéavl@éa%d@ganeﬁﬂon an agent used to
anti-oxi dant, of an anti honocystei ne agent, Isoniazid,
an FHYECaymtay aediines.ian et vend to teat hovelisordsrsopn anti-
de I
e S ey
t heagantt an hylwepelrssrdﬁeaage alcglrdmh glyhosid; ar dnetnd-tumor agent.

drenergi c bl ocker, a cal ci um channel bl ocker (L-type

and/or T-type), 5a diuretic, a renin inhibitor, an ACE
i nhi bit@s, afh&dordbineioept definadinaQieini 34 whaein Ehk andebpligragent

ant a a Dual ant agoni s a heutra
endb St PRESY A AE ot bl s Brodulaor,
| nhgr@WﬂﬂforI{l&iéasbcruﬁgogﬁQEecbﬁibﬂ HSN))ant@gorﬁ’strH ga[a@hﬁecelpﬁﬁ?

sl eep_di sorder agent is a at oni n_anal og
el BOGIPN peeph avtaw%g&ﬁ% £LONAYy WL Bg%’g%rﬁ Ryg-proglucagon-
163AaﬁnQ&Pﬁ£%9& ﬂPﬁPY?BPNPY?QmﬁQ@ﬁ&aﬁ@@ﬁbQﬁbﬁQQHh&ﬁﬁﬁm-@
hi st am ne- 3 H3) receptor nodul ator, a dopam ne
agomirtgtotropin afrlea@mgiﬁtqtprraé@@m listamtha Ireeeptr-3 a3 )agahvtatdrogm aP2
LLefhibR, SRR NGRS RR e OGRS B S PA oF
i s a canhabl noi®d receptor 'no ,
ser @t@xylaser(élﬁ}ﬂ) atimbltonhmtill tBeHSI() SSﬁlhly)l,tornm duladpemin receptor
bupr e ni.cotine or e ant.i- nX|et
e R R b b R A e
12 SinflibAor eg@@tbmn r&@eol &lonisH b nfonCGaihe EApTakpPInhibitel @adefthg
15f act or antag |st or a nor |ne§9r|n

r eutsCRk e ‘?"HFﬁC i¢ pespt B LY I (GHligrvaisarote A HPRE (brain-
tri gYehd fttotroPhi® SRS, la\lﬁmﬁ @ﬁ@kﬁm fécé&&ﬁﬁ&iﬁﬁtdrrﬂ}la%ﬁﬁbmmd-
(SSRI'), a nonoam ne oxi dase i nhi bitor
r evefeseTa@ntagpniyi angdthepmtifiapesis e isow) 1@%@ Sf(cmtmgue ¢ insulin
Ser 5%5?&6? v@ﬁgl 99 rb?gﬂhrﬂ&epla hl% f@rgzp ty oélm% [k or, an aldose
( SNRI a corticotropinrele S|ng act or

2(0r eceghtctase anhitaign RiPPAR eagoaibt h 8P ABroeaponst e ﬁPAR 8 antagonist or

ant agoni s r an 20atypic epr.essa ) )

56, e £ B Rt B 4 B N, 1 TSRS E dpentiay peptidase 1v
ar t @49 HklbAbO & ISGL TRYREKit0R NS IRIdg eSOV ShoSHIAE ngmafoy a

di sease, car di ovascul ar dlsease osteoarthritis,

dereglbinislgi celrcagpisBrespgde-{ fpki 2d WiPut azosish endiet uTRs 1B

' nsllrﬂn'bﬁmr ﬁﬁ)‘téﬁ @’P&ﬁre pilbfs]%ﬁﬁtQQollEﬁﬁhi%ft&J) eaml @v’hereln the additional

25h pertrlg yceridem a, choletithiasis, dyslipidem a,
2%ul tuhmaaeuﬁe ASAOS B 2B ALK bmvplml@nve ageat, ph@edi usod thdrogt sl eep

di sgr 8§c§erosﬁ§" thféﬁlfscih 1%%‘ & &teﬁﬂ&%%r%nbl%? R G ynthetase

anxli ety, reni a, ance

c 0 gmhtbltmna ﬁhﬂnazrwcéalmemm@[ asBamk bt hdoawidsequsaagean AWAT mhibitor,

C PR inRiaRS T DT AR G B o i inBgyior, a

27. chbhetefetrixatbr protéle {CFEY inHibifdr &nﬁ]eaﬁ\laf%ﬂetabﬂabirﬂgporter
obe5|%y or Type |1 di abete

3% 008k 6@5@&@@0@90@?%@%&1 Obsleﬁerﬁ{e%h%@aﬂ@? inhibgg phffDL

TY P§rddulfirabes £R o WBhicinBRFRY FRRIGNT eﬂl' @@Edt%hgrﬁ pfomoter
patient in need of treatnent a cohpound as defined in

C aiuah, 2. soéipg:1weten efchangsantpbitmdind D ldedcemedindyeeiGhra; stardidal
in the manufacture of a nedi canent for the treatnent

of di abetes. 30. Use of28a conmpound as defi ned
in Jdaim1l in the manufacture of a nedi cament for
treatment of diabetes, in which such treatnent

conpri ses a 10conbi nation with another therapeutic
agent, for concurrent or sequential use, in any order.
31. Conbination of a conpound as defined in Caim1l
and anot her therapeutic agent as a nedi canent for the
treatnment of diabetes. 15 - 130 -
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15

20

25

30

glycoside, an anti-oxidant, or an antithomocysteine agent, isoniazid, an HMG-CoA
synthase inhibitor, or a lanosterol demethylase inhibitor, a PPAR & agonist, or a sterol
regulating element binding protein-1 (SREBP-1), and the anti-hypertensive agent,
which is a beta adrenergic blocker, a calcium channel blocker (L-type and/or T-type),
a diuretic, a renin inhibitor, an ACE inhibitor, an AT-1 receptor antagonist, an ET
receptor antagonist, a Dual ET/AII antagonist, a neutral endopeptidase (NEP)
inhibitor, a vasopeptidase inhibitor (dual NEP-ACE inhibitor) or a nitrate; the sleep
disorder agent is a melatonin analog, a melatonin receptor antagonist, an ML 1 B
agonist, a GABA receptor modulator, an NMDA receptor modulator, a histamine-3
(H3) receptor modulator, a dopamine agonist or an orexin receptor modulator; an
agent for treating substance abuse or, addictive disorders which is a cannabinoid
receptor modulator, a selective serotonin reuptake inhibitor (SSRI), methadone,
buprenorphine, nicotine or bupropion; the anti-anxiety agents or antidepressants,
which is a benzodiazepine, a SHT 1A receptor agonist, or a corticotropin releasing
factor (CRF) antagonist; or a norepinephrine reuptake inhibitor (tertiary and
secondary amine tricyclics), a selective serotonin reuptake inhibitor (SSRI), a
monoamine oxidase inhibitor (MAOI), a reversible inhibitor of monoamine oxidase
(RIMA), a serotonin and norepinephrine reuptake inhibitor (SNRI), a corticotropin
releasing factor (CRF) receptor antagonist, an alpha-adrenoreceptor antagonist, or an

atypical antidepressant.

26. A method for treating obesity, diabetes, arteriosclerosis, hypertension,
polycystic ovary disease, cardiovascular disease, osteoarthritis, dermatological
disorders, impaired glucose hemostasis, insulin resistance, hypercholesterolemia,
hypertriglyceridemia, choletithiasis, dyslipidemia, bulimia nervosa and compulsive
cating disorders; sleep disorders; and psychiatric disorders, depression, anxiety,
schizophrenia, substance abuse, cognition-enhancement or Parkinson’s disease, which
comprises administering to a patient in need of treatment, a compound as defined in

Claim 1.

27. The method as defined in Claim 26 for treating obesity or Type 11

diabetes.
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28. A method of treating Type II diabetes, which comprises administering

to a patient in need of treatment a compound as defined in Claim 1.

5 29.  Use of a compound as defined in Claim 1 in the manufacture of a

medicament for the treatment of diabetes.

30.  Use of a compound as defined in Claim 1 in the manufacture of a
medicament for treatment of diabetes, in which such treatment comprises a
10  combination with another therapeutic agent, for concurrent or sequential use, in any

order.

31.  Combination of a compound as defined in Claim 1 and another
therapeutic agent as a medicament for the treatment of diabetes.
15
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