NON- BASI C MELANI N CONCENTRATI NG HORMONE RECEPTOR- |

ANTAGONI STS AND METHODS FI ELD OF THE | NVENTI ON
wGR@90a95The present invention relates to non- beGT/US2008/069361

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,

obesi ty angdoiepRSRIVHISEIRES ONTUOYRARFTRGITONMBNE

ant agoni sts. 10BACKGROUND OF THE | NVENTI ON

[ 0002] Sever al RECEETOR-1 gk A0S ES AND MFT RSt i ¢

evi dence support the role of Ml anin Concentrating

Hor nrone Receptor-1 (hereafter "MCHRL") as a nodul at or

of food intake and HHMD/QF@HE INJéENiTaONadm' ni st rati on
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intake and ultipmate obesjty in m.ce ile infusion .

of PSR BRHPFGE S&#fﬁ@twﬁ. biop GBRLY b £l finsaver gmploving

Iht@&@h@ﬁﬂgﬁﬁﬁgkﬁﬁmln wei ght | oss and decreased

feeding in diet-induced obese mce. 100031The

expression of both the MCH peptide and receptor are

dul ated by nut ST E@Nvgﬁﬁﬁd
(Egregulated bothmgﬁhﬁgggthgglc% ese n1ceD§O(ob|ob)
and0p@dt edSexniahbies of m@wmlm gdigondtiorsvidéncelhepryeriies role of
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t hroughout t he literature .are nol ecyl es
con$i*SEINger OBMEg‘nI? b el PTG DR RN B Smal

an @bulONAratIemeabyibts 95RURe AN dwa ub@a%@wagm@ss in rodent weight
functionality are attached." (Kowal ski al .
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envi si on a’ presuned prereqU|S|te el ectrostatic
|ntéwaﬂvﬂdamﬂétmeen a basic anmi ne 5center of the
ant i st and and aci t hg
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epti de ni ith a acid 123 of the
3 e RO e tpion 3 RRII ekl KiscSbeiBag MR I

( 20&5911) dEVRVE lemphaReRd AR @nkifdhalfy Jf icSe MRSIufes BRIl wing
MCH R1 ant agoni st _increases substantially the

p r absagintiphy LE’M“HPW&PW@:‘%I%%“ be MR et litgpure e RaliFdess
and bi ogenic am ne receptors. 100051l n 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 blogcnlc an1ne receptors as mell as bi ndi ng
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15 pentanediyl to formwith the N atomto which they

are attached a 4-, 5- or 6- nenbered cyclic am ne,
waeamboesornzet i di nyl, pyrrolidinyl, piperidinylPCT/US2008/069361

nmor phol i nyl, or piperazinyl, optionally substituted

with substituents as set out for "heterocyclo"; R7 is

| oner al kyl; R3 is Cl16 al kyl, cycloallcyl
Cl&nﬁgt )@fa B P8 FoldRY HhRA S Rkers & ag']aﬁfl %¥ Méroarﬁl\%roﬁpand a
CFO and wherein R2 and can aken
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and J is H R3 is not %, %g and 129 and R9
pylie

@Wa@ﬁ@w&é%%;ﬁuww ipf bigling daneff-target ion-
(ﬁl kéﬁlannels and bio eﬁlggllnﬂlg'r&g t%l%t ers thereof, Pr odr ugs
t hereof, sol v§tes th ereo? and al | stere0|soners
themﬁﬁﬂ L@@@dﬁ¢n&ewﬁhﬂheH$QMe@@nm@1ZwﬁdB@mW@sdmaywsof
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15 ubgtitlyut@@edrhd BroBz[bﬂltS’ lof bifargdi iR tradilbRNiEh S binking @bther
for "aryl", "heteroary ', or "alkyl". [0008] Exanpl es

of et eeeriBt asvﬁf‘é a3 bijrdiigdo i i“?*il hppneps sHeh a5ftheHERG
cycﬂe&e%t@m e héeQi nme uaﬁc@&pab@n@omtafﬁmmﬁﬂe HQRGC}\@&E)tor is
kyl, | ower al koxy, OH, CF3, 30, or other
s u espéoialle amportaat Yeqe ligand fasppangy MSOC]&Wé withanidptiparof [fatal
Qg%{ a further aspect of the invention, there is
prOV| a pharmaceutical conposition which contains a
2@ her apeutical ly effective anpunt of the conpound of

the invention For ﬁﬁﬁ

association with g&@ﬁﬁhﬁg égﬁﬁtgfﬁh ﬁﬁ@%ptable

carjo0@d] orIinthink u@BdimEQQL e PRsEe m\s:nt&insﬁ)c@ﬁ@unaj efltha Formula I
method for the treatnment of diabetes, obesity and

ot A HhgimeRtice brtF o Rsseftihees IRIOYHR MOHRL i n a

manmal (such as a hunman, dog or ca&t) in need thereof,

whi ch includes the steps of admu{skgering to the

manmal a therapeutically ef®ecy anmount of the
conpound of Formula | oR't J N i_on as 20defi ned
above. [0011] The invention aljso set

forth one or nore
nmet hods for making the co

nd ofXFormula | of the
i nvention. In one enbodi nent, tFere is provided a
process for the preparation of the conpound of Fornula
23 okhdréie i nvention, wherein the conpound a R8 25a
i's react-- Wi th the al kali nmetal salt of Z-Y-XIH (b)

(3;(1 :[ 0012] Rl oiRh R of aft Clon gt i ?S;av‘g%r%oi%%ﬁi,cq{ng ore

t helrigyclis ripg whlcﬂ eohtanspomne $wo hioogdnheony @pare atygomawoh; t he
conmpound of Formula I of the invention, wherein the
conpound ¢ Rs R3 R3 is reacted wth Z-Y-XIH (h),
preferably Z-(CH2).-X1H (n =-@,- 1, 2 or 3), and
preferably in the presence of an activating agent. In
anot her enbodi nent of the invention, there is provided
a conpound sel ected fromthe group consisting of the
follow ng structures or pharmaceutically acceptable
salts thereof: a o, d



H a oHd Hda oHdada o, da o™ a o,

Cl H, and [0013] The present invention is
wa@lzoenessol t o t hese, as well as ot her inportantP@ntis2008/069361

herei nafter descri bed. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON [ 0014] The present application provides

conpounds, including all stereoi soners, solvates,

prodr ugs'ang ypRanaRegpt i cal Iy acceptable forms t her eof

according to Formula |I. Additionally, the present

appl i cation prOV|des<pharnacgut|cal conposi tions

cont ai ni ng a&zlﬁggt _aqnhe conp tfld. according to Fornul a

| of the invéntioil alone And optionally at | east one

addi ti onal t Nekapeut b6- @gemkmb&mn@kkyquhEmpﬂEﬂemhnand

appl i cation KOVI es met hods for tr ent
suffering fr }ﬁﬁgﬁpﬁP@@l h@%DHWP g&ﬁ@@Vm“d
such as,p ﬁ&m&amWr@mnﬂ hﬁﬁhhﬁ’dazéizlabﬁiz&&az@l?pB&&Sia@ﬂlyp or
anxi ety gy adm nistration of a therapeutically

ef f ect i VEICHOETTYIa conpound according to Formula | of
the i nventl engas) defi Rl%mg%\ﬁﬁegepﬁgﬁﬂ\ﬂ' t8'|30\'5
[0015]Unless otherw se indicated, the term"Il ower

al kyl " dsis @y, ¢et bonl oyed herein al one or as part of

chai n- o aegr el %ﬁgﬁ%a?%?x%ﬁ@g%b?%ﬁﬁ?gﬁﬁﬁgdoﬂkyh

1&ernmkmmbkyhmykydbﬂkmq;@kk@bdk@@nmyl aIkerne

'l cyl .h
ae part B EhGRRr AgHEH R Ret TR B §§”§9§” lower
br aegk:}h de@ﬂ'bal;diyj'%[fi[ Qa}]‘l-iﬂ{ b@]%)RfQWﬂgaieﬂﬂ Rigs i, € aﬂ?/l or kc)3|/cloalkyl),
car nons el era 0] C ons nor e rerera
to @ EQHB@% wheioip Re” 4 Rrdle eeawnﬂepeg%ﬁeﬂy sl i frRpn H, &3

et héﬂcyl d?rc%lbfilkyl' &Q@‘f aﬁﬂ)ﬁ takBH ¥o\gkbhelt caR Bt YlopareaRP %hbéhedlyl or
entyl, hexyl, 1soh ex&» heptyl, 4, 4-di met hyl penty

ctlgpmtan@lzl tq fqrmmﬁxthey (R {1 Whlﬁbﬁw are gegaipd a 4y ﬁd@c,éyl

CodR Yoy BRSPS S A AR ARl o

bo rldlseraaiudvl,tdpﬂsnaélly@ubsnmkadlmtmlbm@entsma selopt foalieydrenyeto?;

as wel | ug?dg§oups including 1 to 4 substituents

such as or’ exanple F, Br, O or | or CF3,

al kyl , a13k9@y6 allayl ydycloalkyil, foya,lk@nyy]ha(l@ey,l Hydmigerdi-84Cy k alkyl, CN,
@ #@5 é FaryIaIIconxy 5al kenyl, al kynyl,

cyc ? *cycl oal kenyl , cycloalkylalkyl,

cycl oal l@yih ﬁfﬂlk&in@@)ﬁnd Ry datrp@@mkehy@geméml tb@yh 5- @Gythembered ring

al kanoyl, hetcroaryl, heteroaryl oxy, cycl oheteroal ﬁ”

asyVhigh ssaaraad, unsairaindienapriaiy aﬁvrurat%%@r%r19¢la4w|

hetiRrQafivth Al 0, BF 8115 At k¥hs, vATio @8 Ewstituted with one or

al kyl am do, al kanoyl ani no, aryl carbonyl am no, nitro,

cy aie,of £ &I )m grarsalvkerrin at kepsh anobis Ky landipiijopplly other

I S S, OFh pdi et .
2sa F%ﬁnbétlgﬁeg a%g%t%gﬁ%l tépmﬁ V\@Ir glf ‘é‘ﬂﬁr%?q hﬂ y?c%gggl'}%{/ J}@eor OH;

enployed herein al one or dsx)art of another(gro%@

i ncl udesViddheprariee thet whese t 4l 152 nhesdensrigeldG and R” are not

( ot el iiubliitied Tlp U ey BRBASIncCWEhcPis YRR Qm is H, R’

groups containing 1 to rrngs, any one of

opt is optdlydspghs and spi r o substltuted cycloalkyl

i ncl udi ) | o :

tricycl ggl ERR g}é%lﬁ Z}%l% endthl)‘?P{f r?%%it"g% io&?{l%r %Oc\JV eiﬁlkyl’

car bons forn1ng the rings, preferably 3 to 10 carbons,

formng the ring and which may be fused to 1 or 2

aromatic rings as described for aryl, which include

cycl opropyl, cyclobutyl, cycl-gpentyl, cyclohcxyl,

cycl ohcptyl, cyclooctyl, cyclodecyl and cycl ododecyl,

cycl ohexenyl, CO A



20as wel |l as such groups including 2 free bonds and
thus are linking groups, any of which groups nmay be
wo@pioboeahl y substituted with 1 to 4 substitueneGr/Es2008/069361
as hal ogen, al kyl, al koxy, hydroxy, aryl, aryl oxy,
aryl al kyl, cycloal kyl, al kyl am do, al kanoyl am no, oxo,
acyl, aryl carbonylam no, nitro, cyano, thiol and/or
al | Cyl t hhcq’u sRrs tﬁ&léofoﬁroﬁllﬂ@s FERSE LSRN RerS&t arddQil
"al kyl ". 17 Un ess otherw se indicated, the term
cy%W@aMM€®%$m€ "l ower cycl oal koxy" as enployed
herein al one or as part of another group, represents a
4-, 5- A or 6-nenbered saturated ring containing an
oxyl§eev]i n Am}eoﬁthen@)r@nbhgihobiatﬂﬁsndy/eitﬁc;rwé unsubstanidd oasibstituted

[ roup I udi 2 free. bo d.thu
B i Reg wrmade e btce iy LRV BE oAy, Crs
su beﬂkdxtyuclegdhmwl ¢, QﬁlﬂilWDale)xﬁ mifluofonidie, sybisdlictlueRioglkoxy,
aﬁ e‘{s@tﬁ@&%ﬂ gu?crh ag %%{1(8!?8{: ftgl}tce) %vr,s{ ;Ia-]g? &%%T&t?ents as set out for

" het,@/1oeyGbiosryl 0br “afkyel ohet eroal kyl " ring, as may be
used ‘herei n, represents an unsubstituted or

55ul8898]t ut Bermples9f eubatituenss for fherdigarupdn Hsierayelis okiq agine
l(ﬁysﬁl b GfL HIRHm P& t%%&gra k$7fj 1gwer Qﬁl&%; WPF“C%?, r CF3O or other
preferably saturated or rally unsaturate&
whi swhstiteassias tef oof foe sallpdh M@F@ﬂ@ﬂmmﬂth one to four
het to ted fr n1n|t n
an d[%\fl)\% ; elrﬁ tsfﬁrtl?e(f preg[ oef ghe alf’l]V n 81??11 cre ]h g{%r?cgegtg harﬁlaceutwal
0 pt doﬁrpahhyn Wkich mrdamﬂdtlmmpmnﬁ:hsr dﬁﬁettr\@@muﬂeifﬂfe@ah@mnd of

R Gt o el bk BBt e By S Apopicall

14 us&delmbl@cambem@mm ng. The heterocyclic ring may be
attached at any heteroatom or carbon atom whi ch

resi@PtY i nThereis @be gravisted ameghod fenshetregtmepe of diabetes, obesity and

EX a0l 680l ccﬁfdﬁf&nb%%&%}ﬂ% VEHR OH BShahEl HElgh astUuntas, dog or
not limted to, piperidinyl, piperazinyl,

ox opbpe n@r:ziuthﬁﬁof oiieipinpladésghqyiens Oéxclmwte@hg thi thy mammal a
oxo I , el . .
tﬁéﬁ]?éuﬂ%th’yc ny?tRJe %%/ﬁrogr%t%?f El‘{e% %ﬁbo%@?ggﬁﬁﬁ&?ﬂng(ﬁ the invention as
2On1dﬁma1&MVe|n1dazolinyI i m dazol i dinyl, pyridyl,

pyr rim.dinyl, pyridazinyl, oxazolyl,,.

XDl R S et oih OB G ot mking the

mﬁ r@iﬁ@lod { mﬂ:lyd)f Fotrhilaz ofh tW(:j invtitioaz Q} oridi eﬁ)blodlrﬂeﬁﬁ t}ila'reaz proylded a

t hi adi az t et rahydr opyranyl,  thi amor pholin

t hi %Hﬁﬁ%ﬁéﬁierﬁ’{ﬁpa@ﬂ% %@épﬂ@mﬁoﬁ’f‘daﬂ@r%%lla iRyl eétme?t&ﬁlewherem

oxa@i 8&Mpothd adescribed in Katritzky, A R et al.

eds., Conprehensive Heterocyclic Chegnmistry: The

Structure, Reactions, Synthesis ang Lbes of

Het er ocvcl i ¢ Conpounds, RedSs, New York, N,

publ . (1984); and Katrlfzky Al t al., eds.

Conpr ehensi ve Heterocyc v I: A Reviem;of

the Literature 1982-1995, NEl_gevi errSci ence, 25l nc.

Tarrytown, NY, publ. (1996); and references therein,
283s well as such groups including 2 free bonds and thus

are | inkin roups Qptional Iy
PR IE R B oA R I SR T e
al kyiH,).at ]knmyﬂxa[ybnbaryloxy, aryl(aryl) or diary],
aryl al kyl, aryl al kyl oxy, al kenyl, al kynyl, cycl oal kyl,
cycl oal kenyl , cycl oal kyl al kyl , cycl oal kyl al kyl oxy,
hydr oxy, hydroxyal kyl, acyl, al kanoyl, heteroaryl,

het er oaryl oxy, cycl oheteroal kyl-, aryl heteroaryl,

aryl al koxycar bonyl, heteroaryl al kyl, heteroaryl al koxy,
aryl oxyal kyl , aryl oxyaryl, al kylam do, al kanoyl am no,
aryl carbonyl am no, nitro, cyano, thiol, hal oal kyl,
trihaloallcyl, and/or 5al kylthio. [0019] The term

"al l canoyl " as may be used herein alone or as part of
anot her group refers to alkyl linked to a carbonyl
group. [0020] The term "hal ogen” or "hal 0" as may be




Exanpl es of heteroaryl groups include the foll ow ng:
NN M N N=N N,,0 LN (N 1?1=1-\\/ 25 N 1; NN\ NN *
As/0-0/ , and N and the hke. [0024] Unl ess ot herw se
indicated the terni"lomer al koxy", "all coxy",

0 50r raI S enpl o

001275 @Y B Sl R ARG, oy e
prepa?éﬁb‘ﬁeof%é%’dm il dfBdrmiila Péithe fvanBsn, WhdiSH the c@fﬁpound c

oxygen atom  100251Unl ess ot herw se |nd|cated th

term"lower alkylthio", alkyltf®o", "arylthio" or
"aral kyl thi o" as may be enplayedrherei n al one or as
part of another group ijpcl any of the above al kyl,
aral kyl or aryl gr Red Mo A sul fur atom 10
[0026] The term "pol yhal gal | cyW . as nay be used herein
refers to an "al kyl 4~ p as &f i ned above which
includes from2 to 9, preferably from2 to 5, halo
substituents, such as F or &, preferably F, such as

is rea&ggm o ?&Eﬁr@gm%%%% é&%ﬁ’; ﬁﬁe Orbs 2Dy an

preferaﬁlﬁ‘i%ﬂe preseftie of%h"ékﬁh%gf dPeft!P as def i ned above Wh' ch
includes from2 to 9, preferably from2 15to 5, halo

substituents, such as F or O, preferably F, such as
In anofBleB &hBeimERt3ST the in@&&(dﬁzmd%)is idl@&é&ﬂa_irdnqundtsbiected frem the
i ndicated, t terni"alken as used. herein al one o
group ggnsbsgpg ogfhea{h ]ZQ\ﬁlétg sgp%ﬁ:s PEP }éqrglafgltiggl})éamtablle salts thereof
branched chain radicals of 2 to 20 carbons, preferably
2 to 12 carbons, and nore preferably 1 to 8 carbons
t he normal chai n, 20mh| i nclude one to six doubl.#/i\
bonds in theynorm j @
3- but enyl, but

?uch as vinyl ,o02-
, 4 pen enyl, 3-pgnt enyl
C heXery 072- hept enyl ﬁ te
@ ptenyl [Joctenyl 3- nonenﬁ/ 45 decrn
-undecenyl .- dodecenyl, 4, 8CH2- tetradecatrienyl, and
the |ike. Cptionally, said allcenyl group may be
substituted with one or substituents, such as those

substituents disclgse or al kyl. 25[0029 Un
ot her wi seOin red, th@l'term"allcyn " ;‘/

herei 0. a Q part of a -~~-
[::F?faigh rNbrancH% chwiir aIs of
carbonsN\p?eferably 2 to 1B“cafbons and

preferably 2 to 8 carbons in the nornal chain, whi ch
i nclude one triple bond in the nornal chain, such as

7 OH

0/

2-propynyl, 3-butynyl, 2- butynyl, ntynyl ,
3-pentynyl, 2-hexynyl, 3- haxy [ ptymyl
3-heptynyl, 4- Y 3 nonynyl

eptyny
4-decynyl, 3-u @ nyl dodibcynyl Bnd the 1ike.
Optional ly, IkynyINggghp may be substituted with
one or subsfituents such as those substituents
di scl osed for al kyl. 5[0030] The term "cycl oall cenyl"
as enpl oyed herein alone or as part of\another group
refers to partially unsatuygated @ke>§ ocar bons
containing 3 to 12 car ons pr ably 51to 10 carbons
and 1 or 2 do oo~. F #y>giycl oal kenyl groups
i ncl ude cyclo« yl | opentenyl, cycl ohexenyl,
cycl ohept eny”, cIooctenVFBbcyclohexadienyl and
cycloheptadienyl Optionally, said cycloalkenyl group
may be 10substituted with one or substitucnts, such as
t hose substitucnts disclosed for alkyl. 100311The term
"bi cycl oal kyr as enpl oyed herein alone or as part of
anot her group includes saturated bicyclic ring groups
such as, without limtation, [3.3.0]bicyclooctane,
[4.3.0] bi cycl ononane, [4.4.9]bicycl odecane (decalin),
[2.2.2] bicycl ooctane, and so forth. 15100321The term
"pol ycycl oal kyr as enpl oyed herein alone or as part of
anot her group includes two or nore cycloallcyl ring
systens, as defined herein, mherein at Ieast one

R . S Y R o " B Y |




provi ded that the designated atom's normal valency is
not exceeded, and that the substitution results in a
stabl e compound. For instance, when a CH) is
substituted by a keto substituent (=0), ,then 2

hydr ogens on the atom are repl aced. ogébﬁlnatlons of
10substi tuents and/ or vari®@bl g e pernPsi ble only
i f such conbi natd gns_reoesu | A abl e conpounds.

Furt her, vvhen ne I*)ositi on in a given
structure npy ke subst i th with a substituent
selected froma specified group, the substituents may
be either the sane or different at every position.
100361The desi gnati onor 55- " attach 0 aring or

ot her group refers 15to a.érea apd oRki ng group.
SPECI FI C EMBODI MENTS [8 37] Th roup may be

phenyl ene or er ch s>yfonocyclic or

bi cyclic and udes rlng/)such as R8 N RO

20(pyr|d|nyF)
(qui nolinyl) (benzi m dazol y1) (qui nol i n- 2(1FD one)

ORZR2 R9 R8 123R9 R8 R3 (chronanyl), chronenyl ),
wi t h phenyl ene and pyridinyl b g @rererred.
100381The Fornul a | conp d e inveRH on may have

the structure A ~ 1D, or 51E,
O | F, o 039] In the conpound of
Formula | of |nvent|Bﬂ«) is desired that (r) is
phenyl ene or pyrldlnyl 5Xis 0 or S; and/of Yis a

bond or an allcyl ene chain of 1,2 or 3 atons; and/or Z
is phenyl; or Zis a heteroaryl such a pyridinyl or

benzot hi azol e; and/ or

of‘tpij

N

foaes
o

Ba



R2 is E-GJ; and/or 10Eis O or S; and/or Gis a |ower
al kyl or al kylcycloal kyl; andlor J is H OH S02R7,

| ower al kyl, Iower allcoxy, or CFl, nore preferably
OH andlor R3 is Cl16 al kyl, dx, alkoxy,, H or halo
and/or 15Fts and RO are |ndepen ent o or CF13;
and/or wherein R2 and R3 c@n b en"tod¥t her to form
ab5- to 7-nmenb d h ur at ed,

unsat ur at ed, artiallyl unsaturated and nmay incl ude
an E hetero ] ich i8dQ#~or 0, 1 or 2 N atons,
which ring 1's substituted with one or two &f -041(J)",
groups, wherein at least one J is OH and optionally

ot her 20substituents as set out for "akNkyl", "aryl"

or "heteroaryl", such as apkyl ~ar{ .oHL00401The
above groups may be sukbsti uti ndi cat ed herein.
100411Exanpl e he-vani ous” groupel of the conpounds
of Formula | irxjrjl/\t/ on are set out below ()
is phenylen®@ or~pyridinyl ;2 is WO

2009/ 009501PCT/ US2008/ 069361 (1)aryl, such as phenyl
or naphthyl, each of which is opti on\}z substitut ed

wi th: a)hal ogen such as O, Br such as
CH3, C2H5 or i-C3H7, 5c¢)al oxmas ,

pol yhal oal kyl sQkyhal oal koxy such as
CF30, CH3, N i I kyl am no or di al kyl ami no
such as CHigy ylthio as CH3S, 10h) OH,

i Yesters such as -CO0C113, or aryl such as phenyl,

(2) monocyclic heteroaryl such as a)pyrjdinyl,

15b) pyrazinyl, or c)pyrimdinyl, eagh a), b) ore)
bei ng opti onal |y substituted 8 h as

met hyl, pol yhal gal kyl sgchilas | ugr onet hyl , hal ogen
such as d or pr afkoXy sNch™as TH3O0;

20( 3) benzot hi 2 e optiomal Ly substituted with halo
such as F, €, al koxy such as CH30, (4) benzoxazole
optionally substituted with halo such as d, (5)

benzi m dazole, (6) thiazole optionally bstituted
with aryl such as phenyl, and 2&al k9 as t-C4AH9,
(7) indanyl, (8) qw nol i ny oI |y substituted
with CF3, or ' angtor 30Y is a bond

or al kylene s as net hyl eng, or et hyl ene or
propyl ene agd [ . 07"SO, or SO2; and/or J is
(1) H, (2) -00-NR5aR6 where R5. and R6 together

with the Nto which they are attached m a
pyrrolidinyl ring, 5(3)CH (4) COOH, ( COCal kyl such

as COOCHS, o
o) J@L OH
N



(6) SO2R7 such as S02C21-15, or (7) prodrug esters
such as glycnme ( N 2) phosphate HO /OH PO4 HO P=0 and
the corresponding Na salt thereof), and valine HH2);

and/or mis 1 or 2 and/or -CH2- CH3 CH3 \ Gis
CH2, (CH2)2, (CH2)3, CH3- - CH CH2OCH3
cycl oal kyl such as cy oaI s ch @d -FSuln

0- CH2- CH CF r such as cH2 ry
and ; and/o IS 0 r is H al koxy
such as CH30 droxyaIHk such as I—IOCI—DC;—and, al kyl

such 20 as CH3 or C2H5, halo such as For d, CN, or
hydr oxyal koxy such as HOCH2CH20-; and/ or and 123

can be optionally taken toget her to foiié a
6- menbered unsaturated or @ro P ta| n| ng one
or two N atgns, which g n is onalycH cH, /
substituted ydroxyal kyW stuth ds -COH, for
exanpl e 5or wherg R2 andulyk:an be optionally taken
together to forma 6-nenbered saturated, unsaturated

or partially unsaturated O-containing ring, Wich ring
is cH cH [/ optionally substituted with hydroxyal kyl

[wsa?hﬁg{g&m 11‘?\#?1 ibn (?1?3 t%?s@a X % ﬂér ggﬁ?@h@ends,

herditufler desedibed. RO i s H. 100421I n a further enbodi nent
of the conmpound of Formula I of the invention, X 15 =
0 and O is phenylene or pyridinyl. In another

Furcher orBEAATLRD PESCRIFRDY O TREMNYEATON" | |

[oRANd. TH: pRséM a@ fisktiol ProE IR PIhdS, Yndlﬁdlnghnx{e%aﬁsomers
et hyl ene or prop ene I'n addition, the alk chai n or

salvh%]eb , proilmigy andpharmageiisally tawp@blet fgrmhélereof accordmg to
rt po .. on..of to 20 erate a C|IC e
Fie S AR 6 et tEEr e Ty dey st edRisRl

8b§1ﬁ@ﬁ§’éor@e[1m% a0 latdne ﬁiiboénﬂ Scdob@ny ko FoMQlaI of the
20 9/ 009501PCT/ 82008/ 069361 [0044]In a further

imvdntidn efone and op’sorméllyat least drecaddjitomaltherapeytict dgent. Finally, the

pyri di n yrazjn m dazol yl ,, benzot hi azol yl
R AR AT 108 et A G TG R Padist SR REH g a0 MCHR-

e

ARATHRY DR ok S TR, o R A on o
aﬂmet}eby administiatief ef 4 dbrdpraticdlly effectng doserds akmm‘mluad texbrding
fromthe group consisting of azetidinyl, pyrrolidinyl,
t@’fﬁéﬁlﬂlaﬂﬁgm@ Rpse8 s dgfined#hpvi per azi nyI 100461Al so
preferred is the enbodi nent wherein R3 is Cl1-C6
al koxy. Especially preferred is the enbodi ment
wherein 12? is Cl-C3 al pEBINITIONSC3 al kyl . Even nore

[0015] Unless otherwise indicated, the term “lower alkyl” as may be employed
herein alone or as part of another group includes both straight and branched chain
hydrocarbons containing 1 to 8 carbons, and the terms “alkyl”, “alk”, “alkyl chain”,
“alkylene”, or “alkylene chain” as may be employed herein alone or as part of another
group includes both straight and branched chain hydrocarbons containing 1 to 20
carbons, preferably 1 to 10 carbons, more preferably 1 to 8 carbons, in the normal
chain, such as methyl, ethyl, propyl, isopropyl, butyl, #-butyl, isobutyl, pentyl, hexyl,
isohexyl, heptyl, 4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl, nonyl, decyl,

5c



10preferably, 123 is nmethoxy or nmethyl. [0047]1n one
enbodi nent of the invention, Rt may be selected from

W@ bwogessup consi sting of: 100481lt is al so desPCHDE®08/069361
that in Formula I, R2 is -0-2-hydroxy-propane, R3 is
met hoxy, and Rl is selected fromthe group consisting
of : Cl 100501Al so desired is the prodrug

enblﬁfa%g@ %deés}ﬁ "tI?e' \ﬂﬁgﬁsqfra&ﬁ&%h'afﬂngme%ﬁ!%@bﬁaﬂcﬂhgﬁkéﬂfﬂv@ell as
I, i s E-G hydrox Pro-Diug or nore pref era

OH suph gregps 1n(§]q@1@[2 frgy g@lquq‘@gsjare Hplgng\gyoups, namely 1 ylene”, as

200\%1%%% SEEGILRANRE PRAAG D th%%l]sLél is%ag)e?dr CRME B Br. I

conmpounds O wher el n
Z- YorX-or (herbdyh alixy, sry$, aryfoxys aryiayDloy Idlac}ﬂl aryialhﬁl, drytatkyBxy,
et T R VRS T Sy A T
hal igjdrd?2, hﬁlrox&alﬁyu aoyh atkandyl, Wterdasyl thetcdddByl6433 cycléheteBoalkyl,
| ower.  al k as o Icycl al 1.c as J1P

H ey S G tors R R s e S
al %lomﬁ aalsyl&;hlao alléﬁgylarﬁiﬁo Riy1e4rBoryaRe ReR Efano Hhidl,

can _be optionally taken together to

forhﬁl%l@l t@ramﬂﬁ%w&r@&yuw@at urated or aromatic ring

16CON0@1 6]l NIURBE Aerd4PinblcA@MBe te¥h“GRIGKIKDS ok Slower cycloalkyl” as
optionally cH3 cH3 / substituted wi'th hydroxyal kyl

suchaly cnl@dd hefemralane anpd par] d@8athdrgraipiihdludep pagurated or

pr gﬁ %ﬁarl]%(?mé:a%qpt%&] {}gﬁ f1 E%%%‘uiﬁble ag](({s%)cyéﬁﬁﬂﬁﬁpéﬁrbeoﬂ%roups
containing 1 to 3 rings, any one of which may optionally be a spiro substituted
cycloalkyl, including monocycloalkyl, bicycloalkyl and tricycloalkyl, containing a

15  total of 3 to 20 carbons forming the rings, preferably 3 to 10 carbons, forming the ring

and which may be fused to 1 or 2 aromatic rings as described for aryl, which include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclodecyl
and cyclododecyl, cyclohexenyl,

IR

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-



R3 is CH30 or CH 5R8 and RO are each H, and R2 and R3

can be optionally taken together to forma 5- or
w@200enipsoed unsat urated or aromatic ring cont aPCi/nsR0081669361

or two N atons, which ring is optionally cH3 cH3 /

substituted with hydroxyal kyl such as -\C CH

100531Sone preferred conpounds of the invention

I ncj; s f Al My be opMBally substituted with 1 or two of f th
2009/ %gésf&%ﬁd/ o008 088561 Or T Oy ituted vith T or o of any of the
100@hgtiments @é@loﬂb’@rwaﬂw ounds of Forrrul a |l wherein

R2 A 100 Yoo Ky L
of [?b%%s Tl%t ‘m ‘Vﬂ%?e?c?c %%k@g}?le He‘?ebc%ﬂcc}?f z}ﬁle‘%e?&%lﬂ or

3 carbons suc
het ‘®ydaheydrogkdhriag a@mpy bq: ubptl hcrlelnptwrwénts aankubsfitudioc h

IS t L bsti.t ut
CoonodBiiP08us X GHaRb iRty Dl ulFry ViR mpde Souraced
20%/@M%P@éf&%@@ﬁﬁﬁ&ﬁ%ﬂ\arﬁall%n@ﬁuﬂa&d dnd rhichwdoedigs of
5Eis 0, Gis. r or al ky oal kyl, and J i
caéqn n@}_&nt qt&fmgiﬁtﬁma ms ecft (Qipr@)nltrogen oxygen or gnfur,
IS alakadeiSHe hm@ge&lﬁ%lf@flHétélroa&;ﬁsshn@sop@bhaugrbeIaaidgeas WGH the
as Cl; and 10Rs and RO are independently H or CHI.

[ 0055PgeA heteraatonhppeomiea?!bvers quairmhced Grelydineay ioycliceroup

1d 1) in ¥ tSchIne ﬂé&oéy%h@rlp%ﬁ G Q8 1 5L e rﬁ’i[é Eh&elerbc%/g'b ring may
and is CH3, Hor C METHODS OF PREPA
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

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

B

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-



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 PONUSZY08/069361

non-limting reaction schenes and description thereof,

as well as relevant published literature procedures

that nmay be used by one skilled in the art.

S1 0QRIChRGARYE clcDBLMNAGH! hAKS AnERDSRAYL 264 AGAGH! On

uence fof the synthesi’s of conpounds of "Formnu
%%Mﬁ@@ylﬁﬁy,rcmlﬂhﬂmoqlkylmﬂ giprioatyL, mlqllsoxzcavb@ybr

Z Y- can

pe oRBRR IR Ak S P REA De L SRS 2SRRR, 7T,

i n dkaoywamb, guictrbagylapkRo,witrd) cednkathiol, ietoalkylks slhbakkylc And/or

as I}iag,lt Lor Ki of 10compounds of Fornula I1l. The al kali
sal 1o conpounds of Fornula IIl had been previously

pr ejoared byheael@h ‘fdll&ﬁoylf’ aCAMPELIBES h@bin kheut & pattlof hitotiger
stirred e KH in a solvent such as
THES'OHYE ers; IWLIHIE]( g FIPPé’P’legrB’f‘p N? or Ar. Conpounds

of jeezoyul arid tel‘ﬁﬁ“‘hah)%eli)*&pﬁil@’dashﬂayttfeﬂééd]lﬁ:@ém @one or as part of
conpounds of Fornmula IV with thionyl chloride in a

sol apefier Faehreiss Piglloriay bpavinellugring-gprdigHiae. with gjqsine or
(ﬂ5Q@ﬂF%FB&ﬁéF%ﬁﬁ%@"able or may be readily prepared by
one ski n the arts. [0059] Alternatively, a

genl@pl] syﬁMﬁ@@l§n@ﬂ1@6n@bwndgmmﬁnﬁmtwn$awhaSﬁdnmwmpwﬁuml
121 | or nt aj.l sat i o

o oG adesfink siabins® IR SRRl O ERIR A R o
Illmmynﬂmhmnmng t hese conponents |n a sol vent such as

inin D e 99 o A o 190
ben[FBﬁi i a%&iisgﬁth%‘%‘ﬁ@ frdicats e ¥ RE PR s Ry be employed
1N eXiahdinl 16RO 23 pert SPanbRYBERNp R¥eraid mdiotydit iaﬁlgbiaﬁﬁie tiromatic
DVMAP and a hi ndered am ne such as Et%lPr)N O he
act $OURSICAYRIREENtte LRasLos 1y thering dartig) Stuﬁléa%naewl@a haphthyl
ar t1'n§lﬁ<'ﬂng I- 9%%@8@@%9&’\59]‘%& b tﬁ)nbﬂ{r i?l@lﬂdcb@nemi fRay ed

by heating conpounds of Fornula 0- 150
m caddigud rings fusad to arappssiclie engpr SH@&WCVFW rn&ﬁﬁmhm dylof

58?%40‘3‘“% R T i Ui

t suc EtOAc Compounds of Fornula VI can be
d byo f conp un Fgr a Vil
ethy Iyl ch' % mgﬁzgf it @_
2(cont ng a base ae ssju onat

Cbnpounds of Fornula VI1 are either conmercially

avai | epar S descm n Tm
11/ 55. 3 odh1 nr(f)u ds -of
Rl i s O or ' Y~502 ®an™pe prepaKé tn ,

of conpounds of Fornula | where Rl is Y-S wi th gne

or t qui va dan = /’J__
Nﬁi:;g%fb ﬁz |c—aC|d in a ent §u‘ﬁ as 1 N
Schéhe . 75Y. (V11 /op,, (iBr), N,ani\@pP, °DVE

XL =0o0or S SOC, 2 Z Y-XIH 511 [0062]Alternatively
cowp@umd&ﬂafmtbgnmbsth¢mg2ﬁeepmeban@dwaaeéuhhggeﬁp&and
ng PIP?LPI %tlg%llﬁf gal%sﬁu%ed&ﬁrou% a'g\)éula tlcle gar} o%f eogn(l)sgg%llj O’?S 95 § 3 BIOHDS
2% orgeite@d Yrbml Hydevgsi IhvlenIﬁal(sanm aﬁ@zl cﬂlakoxlamlc alkﬁ»ryi; hilodlkgkyaalkenyl,
10cu rous t. uch S cuprou Wi th
ot BRuTame T P DspaReY S et Pyt Batio
SucdycRactolRY N1, al, hoREJAMI, @I 1e9108Y a18Galkyl, arylalkoxy,
Conpounds of fornula X can be prepared by heating
conmpounds of fornula | X in TEA.- Conpounds of fornula
| X can be prepared by condensation of conmpound of
Formula VIl with conmpounds of Formula Il by stirring
t hese conponents in a solvent such as DMF 15contai ni ng
benzotri azo-1-yl -oxy-trispyrrolidi nophosphoni um
hexaf | uor oborate (PyBOP) as an activating agent, DVAP
and a hindered am ne such as Et(iPr), N Conpound of
formul a VIII |s readlly obtalned fron1p nethoxybenzyl

T o



Ove 0 X'Thrl H HN 100631C her net hods of
preparing the conpounds of Formula | are within the
whsmop®sof the invention as well. PRODRUGS, SARIEIS2008/069361

ESTERS AND STEREO SOVERS 100641The conpounds of the

i nvention also include "prodrugs”. The term 4" prodrug"

as used herein enconpasses both the term "prodrug

eStaﬁKcﬁ(yca’% i Qf%/lcta%oﬂylleryfﬂl&gﬁluzgmﬁla&%o%ylary]-rh@ylih‘?cf Bylsulfinyl,
prodrug es ers as e herein I ncludes esters

anderglazd beteoay lafle, ﬁ@@rqawlarlbmt ﬂlﬁgroelw@etﬂroamdrleeteroaryloxy,

hy yl,
dﬁaﬂai‘o)& nifh, CQ&W%@SQ%%OEQQHM}O%%M&% Ié)htﬁ[oaﬁlyi(

atin
Dh@m@ aryltlab; aﬂgs’l‘aigmnvl enyiﬂarbpnyigalmlanmdwlﬁmyk aglamiba@arbonyl,
t ate tate

i oy Shb o sk B R AR BT RY Eo SRR i o

est z&kﬂcar‘t}iﬂh@&pﬁﬁi e@lcaflbah)ﬂalﬁmb Chrjélsﬁlﬁﬁ)ﬂ aﬁ’}dl@ﬁlﬁﬂ)ﬂalkyl
15na|o §$eﬁ suc t t ar. at the ik

| n EEFHEnXlamnesY ﬁ’é’ Onaél?ﬁl Gr QEYI&H@Q’E ?é‘ryso “‘bsé““ents for
esp al deyowdmekmr red. WO 2009/ 009501PCT/ US2008/ 069361
OOG%E | es of such prodrug esters include 0.9%)
( R 90 lor oessodsreis 91nd5ﬁteétth%ﬁerrhiheéqwargl r SupRY bg wied herein
1% T & ad BNBRGNERN orold r@feg% a 5 0@ hetbliEd QroB%né ﬁn Bith
an al kali netal such as , that 1s Ho2c The
t erlmtluq!ﬁs dd?.Bgprdthetsrasatoms s:ict; denirogdn, ph@@phla@tu&ula&mlmrgs may

o 59905501 SERDA AL By e

c o ncp«ixlm dsdefsérﬂj%d fimiih@itdky caR. etlaboedse Cpmp&émsnfaﬂe&oabdyshc

Phat HRLGT THeT st gt ST p TR diet Spespene Lompounds,

1P hyBdrgdnQaiFeak | Veva ¥ 6 &PNIDhE). ($@841) Sanan(atrpﬂ@f AFH edal bdis
t he _conpounds of Formula | have, for
oneCHERFhenyspgerocydiis ¢ heniiy & dhisiie 0&676 Hf?rawré é?f%Z il

Thesige v §cloRtTRE, Tﬁl?}'?toﬁffwllﬁlbl W90B); 8hd RAGencROhEBMIaS well as

acids, such as mneral acids, for exanple sulfuric

aci sch parpiRgrdieg A Seelbyndh ardihat we Esliag yrowps. &urther,

hydg@ »

g PR ALt IR o AR RO R e R
ﬂlSewaﬂﬂmmwaoét%dhemmsnu%mMoﬁu@ﬂ@bmnsbb§ﬂﬂdUm@dM6myV

subst i t gen. as chl oroacctic
acid?n?ﬂﬂOghmmom?E?ogﬁdmﬂngma 1ura§ed di carboxylic

uch unsa
acid for exanple q;allc mal o su00|n|c mal ei c,

Pp phiATy) i c Yer aIN &CI uch as
hyd ycarngﬁyﬁ im‘ far exam bi c,

glycollc lactic, malic, tartaric or C|tr|c aC|d such
as 0 ac (f exanpﬁe aspaptic acig, glutanlc
aC|d ycufé§2 qIr‘hne fySine, (gF1argﬁhﬁhe), or

ben c swfehic Bells, such as
(C1-4) aIkyI or arylsulfonlc acids which are
unsugstltuteggor suQ§t|tuted for exanple by hal ogen,
for\ xanpl thyIN Of p-toluene- sulfonic acid.

Cor Ne8pondi §gvaci.dYaddition salts can al so be forned
having, if desired, an addltlonally pr esent baS|c
centgg. Jhe COquBndS 0 mul a_| h@VIng ast one

aci fi f exynpl al#5 W th
2§oas Qﬁté in’g sem for T)e

metal salts, such as alkall metal or alkaline earth
nmet al salts, for exanple sodi um potassium or
magnesium salts, or salts with amonia or an organic
am ne, such as 5norpholine, t-Wi-onorpholine,

pi peridine, pyrrolidine, a nono, di or tri-Ilower



al kyl am ne, for exanple ethyl, /ere-butyl, diethyl,
di i sopropyl, tricthyl, tributyl or

walzovendpbt pr opyl am ne, or a nono, di or trihydP@KYS2008/069361
| ower al kyl am ne, for exanple nono, di or
tri et hanol am ne. Corresponding internal salts may
furthernnre be fornmed. Salts which are unsuitable for

: t cal .uses but_.which c be_enpl oyed, for
10e u foﬁﬁ tr’ggg o:[ ﬁﬂr i?‘] cation of free
conpsyn o@ of Ka ) ei #aceutical ly
acceptabl e salts, are also included. 100681Preferred
sal tg_of _the conpounds yof, Formulka | mhlchmﬁﬁntaln a
bagr royp incl yde nopohydroc %dee
hyi;Z;E;:ultat ¢~ et ha | fongkey p p%ﬁ , hitrate
or acetate. 15100691Preferred salts o the conpounds

of F% nqla I which contain an acid group include
the like
rum- potassi um and magnesi um salts and

shapppgest el foge BB TR OB BrERGan Fitar g

Tondreafalkakeths n&ﬁytﬂé%hlpldye(ﬁﬁlem:m taldn€oOds piaf op ifothe® Eroup includes
substantially pure form The conpounds of the 20
pr vt thgﬁbwecaé}fyl Gl AT mb%roawwtﬁae OYUP AR at  any
of [obss)CarbRRsRfIRMFis Hl@lcb!t‘é&l Nk @Y “lg%r eﬁlﬁyh‘hﬁb@ 'Bkylthlo”
substltuents Cbnsequent y, compounds of” Formula | can
exi ‘stylihi” on satelkpiee’| & ngy bgicaptorpdberein plong o avagof apther
n1x r
R b i BB Sy BR300 E8fhr tom
1(‘5t al0026lg nHicgeinaflyhvlbelkyldiaaste bewsrd hereingefers to an “alkyl” group

enant| r ucts .ar re t.h n b .
Cenmrh TR b SRR ke R REE R PV o subsivens,
c hrmﬁmﬁgbﬁnhplefemblﬂ aa¢h BeH;CHY, TS af CFxasCian. UTILITY

100711 The conpound he Q[esent ap licatign can
2an0B 1 or B @&fmogﬁw Ioreras by R0 T %Srtotaﬁealioxy

t r egt-aRPlox Pf group/Aldefhdd BHvCORMER fnkRAS A2 0 ips@EHIfY $rom 2
i ncluding, but not limted to netabolic and eatin

19i stoddlsesubstitity. sueh as 5 Clivorferably SowicheedF wHR. Cto or
et @peirl ey @ sorders (e.g., obesity, diabetes,
arteriosclerosis, hypert ensi on, pol ycystic ovary
di Si682¥, Clnldisoitmssine aicaied dbsterm talkanghiras sddthiesin alone or as
.der tocflagcghé%g{oug 1SR (éoe Eti?'a&%hl‘% éc%gd gla'ﬂl %&&1@ §P t%tja al%’ons,
in inresi ero
hy gﬁeﬁefabgzl yode |cdenmsaancbhm‘e @tdférhhlﬁ?o it®$ cadb@ds lippihd @oingal chain,

condj.tion bul i m and co sive eatin

20 Sehie Pefite giiagiadar HERE TR s BEy g fonas v 2-propeny
di spbﬁem,,z SR, ApcdRpYIES BLéhyl, 2mhek&dyy, 3 lfe&&iyl opkvpeAyIa3-
subst ance abuse, 5cognjtion-enhancenent an

Parkpisayind Qela?ryéés@tenpbémmé Hedsrspoly ﬁd’éld%i?égﬁélr‘i Bedeeenyl,
t hey pi ea@RlicaRRhy CallRNIGO WpdoREly %%%1&%&;3&%9% she
effects of cognition-enhancing agents
acetupitiwed wite Qv@rag@tlmhﬁsmu@lm%h@é sgbstltweafé Idlsﬁlé§ed for alkyl.
SHsdni C “
2R UBER R g BRI Th el oy o B el afonc o
NI\/DX&)t aﬁanimhatgm refardo stodght opbraneh@rhg}ant Bdl@ds of 2 to 20 carbons,
irac raceta of sui l e :
P hoPEE B 7 B 2 bR Aok BB 2 Par L kB R chain
c ogwhith ineludd slwtdplk$>oﬁ©rn thiSieorindl dheifbiuoRbd Dpropityin, Aheynyl, 2-
conmpounds of the present application include
donepezil, tacrinc, revastigraine, 5HI6, gamm
secretase inhibitors, beta setpetase inhibitors, SK
channel bl ockers, Maxi-K blockers, and KCNQs bl ockers.
15100731The conpounds described in the present
application could be used to enhance the effects of
agents used in the treatnent of Parkinson's Disease.
Exanpl es of agents used to treat Parkinson's D sease
i nclude: | evadopa with or wi thout a COMI inhibitor,
antlglutanaterglc drugs (anantadlnc rlluzolc)

' ~ N I oy - . o o



conmpounds of the present application include: insulin
secretagogues or insulin 30 sensitizers, which may

wo pwboesobi guani dcs, sul fonyl urcas, gl ucosi daBET/US2008/069361
i nhibitors, aldose reductase inhibitors, PPAR Yy
agoni sts such as thiazolidi nedi ones, PPAR a agonists
(such as fibric acid derivatives), PPAR 6 antagonists

t n A n €x n 1 n -
rRGA SR glﬁ’%l BPatty ﬂggﬂb : ?%g?eﬁé@ yl z’Ln&’)tyH@Dglh epty yl, 4

|nh|b|tors e 3 I nhi bitors
i ncltemfmmlg3@atmgll p@nymyl Sdeaayl, ?nhlild@mrwt ¢-dodedynl ang the like.
I [ e
A R A L R R A SR
andhaye ng)smoJag@rdisbliokadfplepk)ilde 1 (GLP 1) GLP 1 agoni st
r

| at
§g| u@@id(;r ti eﬁerglhf) 3518%1?%1{% asfepwg%ygcg er%1P §1 one 3t as part of another
1, Gerpliosfeiato pa@iaily hsbiutaddscyclyd Meladchasceontaiiifg 3 ©r1S carbons,

and/ o PTP- 1B i nhi bi.tor (protein tyros

pho¥ B‘Irﬁﬁg e'0 18 CrRARsAnE &0y 2 (dP@ge/%‘}“ﬁﬁeﬁ’éﬁi’i‘tHIW S¥rdqaligenyl groups
ag elﬂéluél@dycfé)ﬁut@ﬁbfl Qylop@dniy @Ik MR B @oRGRAY1, cyclooctenyl,
preferabl’y a biguani de such as netfornin or phenfornin

or @alohexafisayledd cyglplapiadienyly Grsiopadlyntaid ayglqetkenygeup may be
10 NeuBRidd RRE bhCorRGBtuchS, s%cllf’és%@s‘é'sﬁ‘&mdeﬂt? JROTRAYB iy 1.
of the present application wll be enployed in a
wei [@031]r at Tle ten HiguglnikplE apiemblioped ivecin alnggeorfas pant abamgther
gbg%%ugémglgde%ggnl;%_ﬁi%écyglﬁ fi f& %{B@%lﬁc}%{sg\mﬂ%%? Fﬁnt?‘uo%l 1to
pr eB Srdbicycldvetaac, 4B f()qmgstcloumexae Jadlo tﬁeycgjdyctme (ddcalinal so

kno i bencl am d glimepiridc (disclosed in
éﬂgﬁg€8ﬁ?mﬁﬁnef%ﬁs%§%h785) glipizide, gliclazide or

1% h | @oze10pP aUlled@r,m YHoheyclkapnasdmhfl@y heeBasor@lor & ;& of another
anti hypergl ycem c agents which act on the
ATFgralgpleﬁa%@sttWe RERAEICYepalkHding SYhese py dfﬂnwl hgiein, wherein at
9l yiRME bitecatdd alnd ﬁ'a%‘afd of t}%dagtwrars@ga%a? %enmmlmst@ﬁs The
adm nistered in the sane or in separate oral osage
f omﬁéycyqihelkﬁwupaw cenfamdtrtdgma@etmeemﬁgp @rbop appansgfor example,

Vi L AR S S S

2(U. SheRglt merboripl.and pﬁla@ylzrﬁﬁe)polymlcdikm;oub elaactmltmnsme peigore

ne.or [ a ate .
G e S R A M SRy A L
enppedlyydebanthraceyii '[ﬂtatpblyﬁydlttballlbfl groE?E’ABy yor&gﬁt Aispito Glied) idhich a
a thlezolldlnedlone or al antl-dlabetlﬁ1 ent or %ge
i nsUSNAeBASIE LYK CSMPRA MR WA TP (T cRP iR SPIFgLy Aty
eff &b 31 hdYLPEN ptij@LB) such as r05|gI|tazone

b ﬂ e!i‘llltazsgﬁg (Takgda) M tsubi shi's MCC- 555
25( dl 9 f;piﬁ se enteqn ‘peg’” apgmpplayed, Mrelgb)smlf@lga)rt of another group, as
d axo- VEIIconc s GL-262570, englitazone (CP Q8722

L3 O R DA o | Sdgmer

( I\/E&Xaklj)],es B 4y B3 0ps (IBduleysobsritlent dibhPBtdhedDr a carbonyl, such as

Red or YM 440 chi era
s PR Ay L b PP B EFRRG Y lisisioadienoy
of dodehquilesent application nay al so be enployed with a
PPARa/y dual agoni st such as MK-767/ KRP- 297

30( I\/le[t‘)lﬂ(‘}i Kyo rQRionals o optpnay, de'ﬂlS%t fhggubsgquegtly dgscribeggyent or

J. BERYSLOccERLQE Hah @bt ocdMat A thatgl%e@@@iogﬁﬂlldé@%ﬁaﬂt

AZ- 242 (tesaglltazar Astra- Zeneca; as described in
Ljung, B. et al., J. Lipid Res., 43:1855-1863(2002));
nmur agl i tazar; or "the conpound$1described in US.

Pat ent No. 6, 414,002. [0082] The compounds of the
present invention nmay be enpl oyed in conbination 5with
anti-hyperlipidem a agents, or agents used to treat
arteriosclerosis. An exanple of an hypolipi dem c agent
woul d be an HMG CoA reductase inhibitor which
includes, but is not limted to, nmevastatin and

rel at ed conpounds as dlsclosed |n U S Patent No.

PN NSNS A AN o . o T |



20as disclosed in U S. Patent No. 3,674,836, probucol
and gernfibrozil being preferred, bile acid

wGeemaeetssant s such as chol estyram nc, col esti ppdT/E828908/069361
DEAE- Sephadex ( SECHOLEX, POLI CEXI DE) and chol est agel
(Sankyol Geltex), as well as I|ipostabil
(Rhone- Poul enc), Eisai E-5050 (an N-substituted
et hanelian] 1H§a1ﬁl@sr WAL i@ dvent FRALothdtarcb¥eufAQAY instances in which
tetrahydro I pstatin (THL
i stif geragpaRg GyABBISHRtpna @ub&ﬁ@t%dsaﬂeyl negRgb#ajkyl may or may not
am
( az%f’sgﬁsg @%ﬁ»&{/ t‘g%)é% \ég‘ﬁ%ﬁ‘ %Hﬁ-uéﬁé&/ 3‘%@ %effﬁltfoﬂ %F?fbgtét’gr%% k.
58-[08%] Arf@ubﬁame@m&ﬂd blerGh \QHeTh@S@ramdr @hphzaan@ﬁﬁether

§( gl ngcib PE?W@;?%%]??{ fnﬁle%t;\s %t %W{ﬁ %ontnolrg hydrogen on the
p- adm{gﬁﬁ@d zhtGMl(CCN add. )?hs r@ﬂ:‘d@bd with a selection from the indicated group,

e
30p§ﬁb§’c{tﬂioﬁ|rbs¥11tﬁin"ﬁestta{b1/é c%ﬂma{ﬂﬂdi G alck delendCH, IO NBRESted by a
such as di scl osed U. Patent No. 4,027,009, and

ot Hesto JuhEiireng éerJ)rﬁhélh% h&@@m@ pn fhg ket #1g redpspd- Sompymations of
@OOS%BQ%%%B%{ Us2884Q %%%ﬁé‘sﬁﬁ@ &ﬁ?iﬂéﬁ&l Qlfdlations result in stable

hypol 1 pr dcm ¢ agent may be an i nhi bitor (which
al senipagndanturthat, Weowoteghaising pagtionvintaygjves yheters may be
di s f 5
( Avsgléaﬁlﬁ d yvﬁh ﬁ%bgﬁ%glﬁ seelt‘t—:gg F §h lﬂ.ﬁﬁecﬁ%é&?ou% ﬁlg %191%9 ‘gubnts may be
Cl-ciDddthe sanef dr ddffarane at eWeltyhn@smmeventl on and regr eSSI on
of aortic fatty streak area.. n,hansters”,
At higoddcl eTlte&ieSlgﬁe(tJSh anﬂdhqr I%’ Cl .aytachk@W( a1_1)1ng76f -oB&er group refers

1998) cl | "The pharmacol ogi cal profile of
ﬂé— f’f@?gn Céﬂ’é’i?@lg SKERT i nhibitor with potent
hypol i pi dem c activity nmedi ated by sel ective
suppression of the hepatic secretion of
ApoB100- cont ai ni ng | PPEGHICHMB Ol@leaNB@asc Dr ug
Rev., 16(1): 10 (1998); Smith, C. etal., "RP 73163:
a b[ioom] ai |B}tk| 8_al deylhsiahyf %dpﬂenﬁé@@ﬁ%kﬂefﬂa@ﬁ%leﬁ i@érlocyclic or
gg Si gor % ? Chem 10Lett. 6( 1):47-50
gclic ?é?dalﬂ udesggs Such ag| * Chapter 6: "ACAT
I nhi birfors: Physi oI ogi ¢ Mechani sgs for Hypol R’pl dem c
and |-y9zt her gscl ﬁrotr‘lzc Acti VI ies in er \neRt al
Ani s,InJ_a t| atjor nd hysCRC
Pr ek /Nnc % M ? S.,
pp. 1 3 198 (1995) SI | skow c et aI ACAT
i nhi bitt ors: pot ent anti - at heroscl eroti c agent s"
20Cumipixtthyl) Chem (quidd{i 6/)) 204- 2RwidiGEdPP4),; (qt&«to@m@(ﬂ@tomal
"I nhibitors of acyl - CoA: ‘chol esterol 0- acyl transf er ase
( ACAT)asohypdchol e eprR’c agents. 6. The first
vvat? ol ub|l e AC‘AE—}nh biflor with |ipid-regulating
actl e bi t or k> CoA: chol est er ol
acyltrar\@f@rasc (ACAT) ro k¢ Devel opnent of a series of
substituted N-phenyl-N -[(1-phenylcycl opentyl)-
nmet hth]qma@ﬁs wi, bh efrheemewd hy peitthpiceglcer aldeniidinyl being
act Y tg Chentracts: Org. Chem, 208(6):359-362
% %r TS-962 (Tai sho Pharmaceutical Co. Ltd), as
vveII as F-1394, CS-505, F- 12511, HL- 004, K-10085 and
Yl C 434, 100871The i dem ¢ agent y be an
upr@%q] at o hegorppe | F%‘B%%’Pg f @eewm% L piSer
(Tai sho Pharmaceuti cal . Ltd) and LY295427 (Eli
Lilly). The hypoli pi dem c agem:-may be a chol esterol
absorption inhibitor preferably Schering- 25Pl ough's
SCH48461 (ezetim bc) as well as those disclosed in
At heroscl erosi s, 115:45-63 (1995) andf Med. Chem,
41:973 (1998). 100881The other I|ipid agent or
i pi d- modul ati ng agent may be a chol est eryI transfer
protein inhibitor (CETP) such as Pfizer's CP-529, 414
as vveII ~as those d| sclosed in V\D’0038722 and |n EP
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i ncl ude nel atoni n anal ogs, nelatonin receptor
antagoni sts, M 1 B agoni sts, GABA receptor
worpmabessor s; NVDA recept or nodul ators, hi st am PEF/BSI0pB)69361
receptor nodul ators, dopam ne agoni sts and orexin
receptor nodul ators. [0093] MCHRI antagoni sts may
reduce or aneliorate substance abuse or 15addictive
di sorders. Therefore, conbinatiort of cannabi noid
receptor nodulators with agent‘/U§ed to treat
addi ctive disorders may r@dud@ fjhe dose requirenent or
i nprove the efficacy B N §\ gi ctive disorder
t herapeutics. Exanples of aggent R9used to treat
substance abuse or addi BtFe di sorders arc: selective
scrotoni n reupt ake inhibitorsm(SSRl),Ogethadone,
bupr enor phi ne, nicotine and bupropi on.” 20[ 0094] MCHR
antagoni sts may reduce anxiety ogs depression;
therefore, the conpounds described,in this application
may be used in conbi nati om %ﬁfﬁz ﬁti-anxiety agents or
ant i depressants. Exanpl egll of Q\ﬂ?able anti-anxiety
agents for use in conbifatifon W\th the conpounds of
t he present applicationNigel ude ®Benzodi azepi nes (e.g.,
di azepam | orazepam oxazepam al prazol am
chl or di azepoxi de, cl onazepam '"B25chl or.@zepat c,
hal azepam and prazcpam, 5HT I A recept or agoni sts

(e.g., buspironc, flesigoxarxgdhirdne and
I psapirone), and corticptr o@@ easing factor (CRF)
ant agoni st s. 100951EX ES 6 | Tebl e cl asses of

anti - depressants for §?¢in contrenation with the
conmpounds of the present application include

nor epi nephri ne reuptake 30inhigitors (tertiary and
secondary amne tricyclics), selective serotonin

reupt ake i nhibitors (SSRIs) (fluﬁxetine, f I uvoxam nc,
par oxetine and sertralinc), mpnoanioc oxi dase

i nhibitors (MAO's) (isogar o@@ phenel zi ne,

tranyl cyproni ne, selRégitype rexergd bl e inhibitors of
nonoam nc oxi dasc (Rl (rmocl ggem de), scrotonin and
nor epi nephri ne reupt ak nhi bitors (SNRIS)
(venl af axi ne), corticotropin rgleasing %pctor (CRF)
receptor antagoni sts, al pha-adrenoreceptor

antagoni sts, and atypical antidepggessants (bupropion,

l'ithium nefazodone, trazodone gpd vil oxazine).

5[ 0096] The conbi nati on §f ,gsonal anti psychotic

drug with a MCHRL aﬁﬁﬁgﬁﬂm' ot’d al so enhance

synptom reduction in éhgﬁ}reatnent of psychosis or
mani a. Further, such nmbi nati on coul d enabl e rapid

fynpton1reduction, reduci ng thg need for chronic
reatnent with antipsychotic agents. Suth a

conbi nati on could al so reduce tQp e&Jective

anti psychotic dose requore resulting in reduced
10probability of dewel gpin or dysfiinction

typi cal of chronic ant]j psychoti gr%atnent.

[ 0097] Exanpl es of sui Nab¥e antiRpsychotic agents for
use in conbination with the conpounds of the present

appl i cation include the phenotfiazi ne ¢&hl or promazi ne,
nmesori dazi ne, thioridazinc, acetophenazine,

fl uphenazi ne, perphenazi ne and 15tri fl uoperazi ne),

t hi oxant hi ne (chl or prot hi xene, thi othi xene),

het erocycl i c di benzazepi ne (cl ozapi nc, ol anzepi ne and

ari pi prazol c), butyrophenone-(hal operidol),

di phenyl but yl pi peri di ne (pi nozi de) and indol one
(rmol i ndol one) cl asses of antipsychotic agents. O her

anti psychotic agents with potential therapeutic val ue
in conmbination with the conpounds in the present

appl i cation include | oxapine, 20sul piride and

ri speridone. [0098] Conbi nati on of the conpounds in the
present application wth conventional antipsychotic
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sugar, etc.) and other additives. If desired, a

sol ubilizer (e.g., sodiumsalicylatc, sodium acetate,
we@rmopg9sen st abilizer (e.g., human serum al bum PQT/US2008/069361

soot hi ng agent (e.g., benzal konium chl ori de, procaine

hydrochl ori de, etc.) and other additives can al so be

added. 51001031 A dosage form for external application

can be manufactured by processing the active conponent
or conponents into a soljd, -splid or liquid
conposi tion. To manuR e asgol -t gonposi tion, for

I nstance, the active c gggnent Q¥ geonponents, either
as they are or in adm xtdre with an excipient (e.qg.,

| actose, mannitol, starch, mcrgcrystalline cellul ose,
sucrose, etc.), a thickener (e.g., natural 210guns,

cel lul ose derivatives, acrylic polyners, etc. etc.,

),

are ce into rs.. The.liquid conppsitipn can
AT pppey R et A TR A g
the i nj qg)'ons nmenti oned above. The sem -solid
conposi t\-enisiphemylaicer piplidingdr ovi ded i n a hydrous or
§ily geB(& q]-gngnrointnent form These conpositions
may optional'y’contain a pH control agent (e.g.,

car boni ¢v Baibdnd phasyiitiddni chac bfl], 2air Bratensamiddyr
15hydro§?loaic‘acid, sodi um hydroxi de, etc.), and a
preser vt FOBYEOY. | p- hydroxybenzoic acid esters,

chl or obi @A GkteroaBi Zih KO Byritiihyg bl Bniz6t8iaz@¢;Gnd/or aMDNG

ot her additives. 1001041 Suppositories can be

manuf actfuriel G 3pd/etessi ng t he active conponent or
1(FONpoNert § g fHP a0l | y or aqueous conposition,

whet her solid, sem-solid or |iquid. 20The ol eagi nous
base t hdt isedewdallysehlineiclodksl; arder | nst ance, hi gher

fatty agi. ceki : . .
(01 nam . NERRl) SO oy Faly o RARARE R mdk bERRAIF o
[e.qpd/orM griols (Dinamt-Nobel), etc.], vegetable oils
e.g., sa i l.,~soybean, oi cot.ton-seed oil

étcg), §$6§8E %bﬂﬁ%éﬁ; 5%3%f%£%8€@d%ﬁcludes, f or

13 nst anc &k’ apoRY ek ydepsideglyyte of SHpra@yt ene gl ycol , etc.
The hydraophilj¢c base includes, for 25instance, npatur.al
guns, celCbE eyt conbe ke togthay o é&wéerosz-ma cred ring
acr yhitle is RO MR Snsat@iated, B AP uARAEAadanieayd8 a@inaf

t he pharnmaceutical conposition of the present '
i nvistreaseM.3uHeEY s B 0B gras griY gemp.yviae dieh pabgtigifed pyvith one or
" ef QRS-0 HEuSORAGER of REQBRENIRH: [iRfopliBifily other
respective acttve conponents and can be elecyed

2(apprubpiticatsels yetaocor Hlknd”. t‘aryt her ‘theteiopivdhtychtanalkyl and/or OH.
reci pient's age and body wei ght, current clinica
status, adm nistration tinme, dosage form nethod of
adniood(gt r aTheabpvagrdus amyi beatbsatutaifas tikikcagedthckedn.
conmponents, anong other factors. For exanple, the
dosage of the conpound of Fornmula |I of the invention
f orjoa4iumerxaagids bof 8RR aRcusSRIUPS bedle E8FbuhfiofFHotmit Abf the
oral dose range of 0.01 to 30 ng/ kg body wei ght

2% prigydtighprg sef. g5b9V10 ng/ kg body Swei ght, nore
prefera 0.05 to 5 ng/ kg body weight) or the
cl i ni cal\paiepiicayahe cgsadihange of 0.005 to 10 ny/ kg
body meg?ht (preferably 0.01 to 10 ng/ kg body wei ght,
more preéfrably 0.01 to 1 ng/ kg body weight) or Ito
1000 ngy/day. The other active conponent or conponents
having different nodes of action for use in
conbi nation can al so be used-i#-dose ranges sel ected
by referring to the respective reconmended 10clinica
dose ranges. Administration is generally carried out
in a single dose/day or in divided doses, for exanple,
2 to 4 tinmes a day. ABBREVI ATI ONS 1001061 The
foll ow ng abbrevi ati ons may be enpl oyed herein: 15 Ph
= phenyl Bn = benzyl t-Bu = tertiary butyl Me = nethyl
Et = ethyl 20TMS = trinmethy Is i |yl TBS =
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15ng = milligrams) mol = noles mml = mllinole(s)

meg = mllieguivalent RT = roomtenperature 20sat or
W@ ai09dossosat ur at ed ag. = aqueous TLC = thin | aBeEr/US2008/069361

chromat ogr aphy H PLC = hi gh performance |iquid

chromat ogr aphy LC/ M5 = hi gh performance |iquid

chr omat ogr aphy/ mass spectronetry 25 M5 or Mass Spec =

mass spect roBt r Y, WVR i aﬁ‘gﬁé Bdr o téa@h 5%@&’9@%@‘[1@@1&

= nel ting point EXAMPLES 3010010 e fol | ow ng

exanpl esubstigntgskwitl:ded to illustrate various preferred

enbodi nent s of thg |n\41%ﬁgbrpgmh§gg %P&“ﬂf‘d not be

construed as limting t scope t er eo

GENERAL EXPERI MENDAL [aNSORNMATRS ON:, SEGTPONCED01081 | n

he fol |l om ng exanpl es S onen cI %fHu e conforns to

ei ther | UPAC or S gU| o?é‘?’is% H > gener at ed usi ng

(or is consistentdw t rp)olﬂlhlea]kwltsOHOﬁOSmpdul e 5(version

2.1) distributed with Utra 0; or are

taken from vendor®) i té’%&?‘ﬁlroéﬁo’ﬁ’rﬁ“ﬁléas-g@g)& ur at ed

aqueous sodiumchloride DIC = dii sopr opyl car bodi i rﬁH@LeN
DMF = N,N -dimegthylfom a -
Hydr oxybenzot ri azfé| )e/ Fayg@nhgy amino orljg?kylammo such as CH{ ,

benzotri azo-1-yl - gxy- taqkygﬁws[lgﬁ dsdipngphosphoni um
hexaf | uoroborate TFA = trifluoroacetic acid TH F =

1¢ et r ahydr of ur anyl bwsc QH,
1-[3- (di et hyl am jo) preRyklci3sebBdcgar fodi i m de
hydrochl ori de 15 ﬂnal yetl cal CCallwsr orratcggr aphy Met hods
1001091H PLC: colm: arylsuch aywhérotl 1: Phenom Luna

(ODS) S5, 4 X. 50 f ) nmLim n.; detection

at 220 nm sgﬁv?r%?no,&y@%%gﬁg}fwﬁ oalS/vvater Y 0.2%

phosphoric acid, B = 2Qriey, et hanol /water + 0.2%

1§Jhosphor| c acid; gradient-linear, 0% B to 100% B over

4 min and 100% B for PYRAHY: O Met hod 2: YMC

Conbi screen S-5, &.6 rﬁymmcﬁﬁ)ylmﬂ flow4.0 Ll mn.

det ection at 220 n sol v = 10% net hanol/vvater +
. 2% phosphoﬁaw@ oha) §) o) bel@@%t%ﬁlivawtﬁwa@ with alkyl spgh as

phosphorl C aiets 1, %B?Hél%fcyﬂshdh%ﬁmﬂ&/@t&tﬁﬂ 1R RicRYEL] or F,

254 min and 100%

col umm- Phen- RudkoxyssctapS 6 unm) 4.6 nm x 30 nm

etection at ;220 7
drjlret hanol / wat 35 %ﬁ%%}l 1.?"2_62\5 61%1&1&1@}1@%9%@ %ﬁlgﬁ a\%/gﬁéc-rﬁ 3%9 el
0. 1% TFAjkoky m@aras @Ha@; ent 0% B to 100% B over 2 nmin
and 100% B f Pre
o omat onr aptd) vetndetde A RE BN EET S peln s O
55, 21 x 100(51m lﬁdn@iMd’aQol&j/m n, detection at 220 urn;

sol vent - 0% ano / wat er 0..1% TFA, = 90%
ot hanol / wat &9+ G0 TRAnAD SUMUHES Pithand S opksyh and
290% B 0wyl aghm ne,mGener aI Experi nental Procedures
for Preparation of

3- (Aryl t hi 0) (- (alJ@apdr azi n- 2(111) - one Preparation of
1- Aryl pyrazigqe

1001111Et hyl @xaﬁqﬂ&lnﬁﬁﬁg %%tlgﬁé&‘”ﬁl G %7 mol)
was added to(A mlmldﬁ‘lell@flylsami i met hoxyani line (4.4 g,
29 mol ) and K2CO3 (14 g, 140 mmol) in EtOAc (44 nl)
and water (12 nL) at OC. After stirring at 0C for 10
30m n, wat¥ers a(bd8d midlkylas saddsdnetiwieie sarpdiylenber proptlerreeand/or
was tra ed.to S ratory funnel and extracted
15 vvithr}éisg‘rAb ?9 33}3 arﬁ%? The conbi ned Et0Ac were
filtered through Na2504 and evaporated to about 30
nil- After addition of 2,2-dimethoxyethylamne (3.8 g,
3.9 nmL, 36 mol ), the reaction was stirred at anbi ent
tenpei ature overnight. The resultant white solid was
filtered and then washed with hexane to afford

NL- (2, 2-

di met hoxyet hyl ) - N2- ( 3, 4- di met hoxyphenyf | oxal am de as a
light purple-grey solid 20 (6.3 g, 71%yield). HPLC
33% 2.47 mn and 63%at 2.79 mn. LC M5 1.37 mn (Ml

NS A I Yo Y 1 RIR B 7 I~ 7A 7\ ~ A r— /1. s — —



25 Part B O- 1001121 After addition of

trifluoroacetic acid (0.12 ni, 1.7 mmol) to a m xture
wo@boovhesar yl oxal am de prepared in Part A (0. 58CHUSDIH069361

mmol ) in acetic acid (1.0 nmL), the resulting solution

was heated to 125C for 20 mn using a m crowave.

Fol | owi ng 5evaporation of the solvent, the residue was

trituratjgd with EtOAc to afford 1-(3, 4-

di met hoxyphen | ) pyrazi ne-2, 3(1H, 4H)-di one as a white

solid (1.1 g( 929%lyield). HPLC 1.83 min. LC M5 1.20

mn (Ml = 249). HANVRs sd 6 : (.
T B 56 (d ) =& T VERR ek ey Byl Pich
1H), 3. 8ey(ass at@b)ed fBnBSPYrelidBi) 1indl0 Prepar ati on of

sired Subsk t“tSPI 3-thio-1-aryl-pyrazin-2(1 H)-one

thod 1 Par 1001131 Thionyl chloride (0.28 g,
0.17 nm, 24 mjol)CMS{ sl oWy added to a stirred
solution of the 1- razi 3(1H 4H) - di one
prepared in Pdrt %8 % Eﬁ%“"h? in Et0Ac (0.88
m.) and DMF (4. 445033)7 S@Jhgé@@zcﬁ{st@{ stirring at 55 to
60C for 2 h, the reaction was transfefred to a
scparatory funnel, diluted with Et OAiZO nd 2N KHCO3
and extracted with EtOAc (2 x). The Nizr/gani c
layers were WAshedORiUe R ONSYADEEEIYERE Wat er; whar-eRfssphate
t he conbi ned fﬁéus | ayers were extracted with

H2C12. I / i.c.J 8 [ r.ior

P@ II— 6&5 %%Qg%esg?%g%gsNX\@altqh&%}? aH(?galf?le

to dryi ng K er

3-chloror 1-( t hoxyphenyl ) pyrazi n- 2( 1H) - one
(0.34 g, %gl;eld.HPLCZS:%rrin LC M5 1.00 min
(M1 = nHlhe chl or opyrazi none 25was used in
t he subs quent st &ps #f/Phout further purification.
Part D [00114] 4-Chl orobenzyl nercaptan (71 nyg,
0.059 niL, 045 nmol) was added to a stirred THE (1.0
m.) sus [ odi um hydri de (60% oil dispersion,
18 nmg, 815?%?03 Q‘f & that had been previously washed
wi th hexane 3x. The reactT@h s stirF&d 8t anbi ent
t enpei at@seH,0(CHE, mm)unti | icH; beeasm—&-sol i d nmass;
wher eupon, the chl oropyrazi none prepared in Part C
(100 ng, 0.38 mml) in THF (5 h) ‘was added resulting
in gas ewolution. After stirrin anbi ent

%mm?ﬁ?% o B D010 2 X kO Bl b er

to afford 220 ng of crude product after

eva ra ron of the solvent. The desired was ified
by ct ography on silica gel (12 g) enpl o%
gr adi el H{QHQ-HC(I@CFg 1&&%@)@1‘6@1@%@1{1@ oven; 12°mm) to
elute the desired 3-(4-
chloro n—zyl t hi 0) - 1- (3, 4-di net hoxyphenyl ) pyrazin-2(1 H
)-one (280 ny, 89%wi eI d). 15Method 2 1001151A
soI f the;f\ - pyrazi ne- 2, 3(1H, 4H) - di one

' 0. 27 rmol)
d| | sopropyl e]t“f]1 am ne (mgq/g m., 0 81 nmol), pyBOP
(0.23 g, and di et hyl am nopyri di ne (13 np)
in DVF (A Qﬁlﬁ rWas stirred at anbient temperature for

15 m n. RAfig H;almlsmm @;02hyai6:dyeikly Bdubly hs B CEISPILA 1Ky Such

40 20 t he reaction stirred t anbi ent
T enaﬁé%%t% F@%?logu@ % ¥ CorCR. &rmﬂwmy BAFN & HAGTERH20-
of fMRQrand extraction with Et OAc. The EtOAc extracts
were washed with water (2 x), brine, dried over MpSO4
and concentrated to yield 204169 of crude product.
Chr omat ogr aphy on silica enploying a gradient elution
wi th hexane/ BOAc afforded the desired product
1- (3, 4-di net hoxyphenyl) - 3-(2-(pyrazin-2- 25yl )ethylt
hi o) pyrazin -2 (1 H)-one (17 ng, 17%yield). Method
2a 100116] The sanme procedure was enpl oyed as that
described in Method 2 except that the reaction was run
for 18 hr 30 I\/bt hod 3 1001171Fo| | ow ng preparatl on.

o " o o ~



30mmol ), PyBOP (0.27 g, 0.53 nmol) and

di i sopropyl ethylamne (0.16 nL, 0.9 mvl) was stirred
wo 200980930bef ore additi on of a DMF sol uti on pr eper/Es2008/069361

stirring 5- methoxybenzo[d]thiazole-2-thiol (296 ng,

1.502 mol ) with NaH (60.1 ng, 1.502 nmmol, rinsed wth

hexane 2x) in DMF (0.2 nL) at anbient tenperature for

10 min. RARLLER® 8l UefopfiShadl taﬁk@f@to%&helttsw&r@st W 6-nhbered

days, the reaction mxture was diluted with Et0OAc and

waslhvé@ru@@ql@é AIOMALIE g omERIRE @ife O(rzwcx)\l agep, hich eing iy aptionally

to drying over MySO4. Afterceégpgratlon of the

sol ) atjded, t 230 g of

5cr ghﬁTéﬁgﬁﬁ%héggkgy%F@%§to reﬁ%vgbﬁﬁgm Ssi dua

solids followed by evaporgfjon of the ¢altrate

af forded 0.10 g crude prbéﬁgt. Fi nal i fication

required f{,| asixOhromat ogr aphy on 12 g iIPca gel using
gr adi et Non (O 0Q% Et OAC ol  owed by
pr epa ¢ HPLC ( YMC_S85., D aé 20 nLimn, 30
to 100968 in A over 10 mn, ol vent A = 10% MeCORE20

0. 1% TFA, . Sol ve 90%. 10 20 1% T
Sriord st B PLE bR oE S PNE R § e PRy mbmbdea
Met aaaht&d, unsaturat&@@faﬁiallﬁnmﬁjrm@&bntﬁ’fnﬁ@&ﬁllg[ eBich ffig is
Preparat|on of 144-(2-Hydroxy- 2-
met hyl pr.opo 3- net hyl phenyl) - 3- 4 trlflu ronethox
phe‘?WyIP{%l““yc%)l %15% with %ﬁ%ﬂﬂ%&}@h ( % alisyl yuctpas ¥ ana
N1-O@, Rr Blafpihoxyet hyl ) - N2- ( 4- net hoxybenzyl ) oxal am de
201001201 To a m xture of (4-nmethoxyphenyl)nethanam ne

(9.90 g, 722 1) i (40 nt h) oW y added
et hyl bl org- 2- oxd e (10. 84 Dl ). After
stir t he reacti 1 Sol ution of
2, -oxyethanan1ne (9.10 g,, ) oand

N, N-di i sopropyl ethylamne (37 8 nL, 217 mmol) in Et0Ac
(40.0 L) mas afdded. The reaftogron was heated at refl ux
for 18xho@ er eypdn, “25alt er cool i pg_to RT

1adri ed oven Na2SO4, and comeent r at eghd The crude orodunﬂkn
was purified by silica gel chromatography enpl oying a
sol vent Ririad] i suchH2CiR €10 okl Madhk nfstigChAd/ot 0 el ut e
N1- (2, 2-di.net hoxyet hyl ) - N2- (4-
wethoxyﬁ%ﬁ%?i)oxalan1de (7.50 g, 25.3 mmol, 35.1 %
yleld) as white solid. 1H NVR (400 MHz, chloroforn}d)
m9.07 (1 H s), 7.69 (1L H t, J=5.65 Hz), 7.59 (1
[5042j =8. I'p81 fpﬁl}er e@qu;(ngnt}q the cogrpgnr;zlgpf ﬁgl)mul quhe( imvgytion, X
t, J=5.4 ), 3.79(2 H, s), 3.53 (2 H, t), 3.44 (6
15) ,=9.248 i phdnyldicr Byridigyl, Ilandthet Bmbbdiidnt, X OGlahd
solution of NI -(2,2-dinethoxyet hyl
- NBepvieiet hoxybenzyl )oxal ami de (7.5 g, 25.3 mol)
and 06]733 ( ZIn?éAIQrtﬁgr emﬁleﬁlemlF%m{w\ﬂh AGE I(IJ‘&QOW 1s‘%%nd Also
stirr at 10135Cin a seal tube for 1.5 hours. After
c oohiarfgrtltep eRfodamenty ¥ provethylefe, ethelencodrardpytese.ulndgdition, the
vac . -
o AT b Dy bP Bk oAl P8 ane o pHOIORSr 2 o
2(pr eganﬂiate&ttﬁcy%h&momtyl do thidentty dfridnt, tiat biogye]ic wakied pwiférkbly 1-

H20. (50, m). and, et her. (50 ) prior to drying under

i GRGRL T Ao B b s ooy 1. C4-

met hoxybenzyl ) pyrazi n-2(1H) -one (5.30 g, 21.68 mmmol,
86 %yield) as brown solid. 151H NVR (400 MHz,

DMSO-d6) 6 ppm 11.17 (1 H, bri17s.), 7.18(2 H d), 6.81
(2 H d), 6.46 (1 H d, 1=5.77 Hz), 6.23 (1 H, br.

s.), 4.74(2 H, s), 3.24(1 H, s). Part C

1- (4- Met hoxybenzyl)-3-(4-(trifluoromethoxy) phenyl thi o)
pyrazin-2(110- 1001221 A m xture of

3- hydr oxy- 1- (4- met hoxybenzyppyrazi n-2(1H)-one (2.0 g,
8.61 nmmmol ), PyBOP (7.84 g, 15.07 mmol) and

N N—dllsopropylethylan1ne (4 51 m., 25. 8 nunol) in DMF

o o, . N



mol ), N1, N2-di net hyl et hane- 1, 2-di ami ne (92 ng, 1.041
mmol ), copper(l) iodide (19.82 ng, 0.104 mvol) and

wat®@¥8®401 221 ny, 1.041 mmol) in dioxane (1.0 pdl/USTE8/069361

stirred at 115C in a sealed tube for 2 hours. After
renoval of the precipitate by filtration, the filtrate
was concentrated. The crude product was purified by

si | jog44)9€! 1n23GHEQ TRHOGMRRNY i QRRLAY KOS feB@! MBRhyl, pyridinyl
grallzli er_%t Sqt;exane to 100% Et 0Ac) to el upt%el%?’- A1, pyridinyl,
( 4-1y2aziydirogsarmplapayhhdngethigelyl) aml hepzdxgiqht epvpfeyably-phgnyl and
(t ?%l HQ[ orret hoxy) phenyl t hi o) - pyrazi n-2(1 H)-one

(18. lg ﬁg 0.040 mmol, 11.52%vyield) as off-white

sol [0045] 1H MNRenh0€ itz emivedimamolhedS) REappk tzkefi 2ogettitr £8m a

2 H, w 1.37 (2 d,. J=7.97 . Hz 21 -7.28 (3 H
T, L TPy e e Prst i ik ompuny e’ ea
3. 8f¢2 tHd, gr&yp, corsidihg (OBaAdtidiayl, pykrrodid(nG1, PipefdinylMabipadling1, and
5Cener al. peri mental Procedures for Preparation of
3- (APEHSTophenet hoxy) - 1-
(4'[b&d}ydr&PéMp?eféH%EiWﬂh@éﬁ@&ﬂﬂérﬁ%@ﬂéiﬁﬂ@%ﬁ a7l akbHDEPAGally
OH C 1001251 To a mixture qf 2-(4-chlor ophenﬁ;get hanol

( 1. 1zafgrred is thegwnbegisnent WherqipR " wels: -Gordleky Pr 614 8bsul- Jivien more
[ j yl.Si j in THF (6.92 nlL, 6.92 mol).

lﬁff‘gtﬁfefsat%l'%?i iﬁgﬁ%%dxk$mﬁlg§gr nitrogen for 18 hours, the

real§04n vasndiinbedidemiof hieansotion, Romapbe sdctadditcadthe group

I\Ial—lccq@1 té1650f_n1) and extracted with Et0OAc 720 nl). The

et hyOIn 15&Cet at e | ayer was dried over NaOSO4 and

concentrated. The crude prqduct was purified siliga

o CIgraphy oying g-Sepvert® gradi

(hexa @o 39 % e1n acet at e) el ute

2-(4-chlor ophenect| hoxy) - 3- met hoxypyr azi ne (CEL. 25 g, 4.72

mol, 68.3 %yield) as clear oil. 1H NVR (500 MHz,

CDC13 o7 . 7.64 (1 H 7559 A SH, ,
7. 262 @%(20 Wz H,WS (1mH,
d, 901=8.52 Hz), 4.49 - 4.63(2 H n), &02(3 H, s),

3.12(2 H, t, J=7.29 Hz). Part B.
3-(4-Chlor %Ehenet hqxy) pyrazin-2(1 F)-one

m xt ur e ]t hi azol e rol (1.264

mml% 4- 2 oropbeﬂet, ) - 3- net hoxXypyr azi ne
151.60 g, 3. 78 mmwl )*and NQFI C01 (1.®87 4, 18.89 .-mmol)
in DMA (10 nth) was stirred at 135C for 6 hours. After
cool0D4f t olt RBlsotdesirabiexthatieFovamiladi Ruts e@-2nhstdnoxa-sapaut,iRonis
of sa urat e on extracted

iNa 5 d th
AR OF R B kB Rt Bt B T e oy er

wi tH°

Na2SO4 and concentrated. The crude product was ¢
puri f i@y si S chponatog y enpgl Oy ng~a
sol vert__gr adi hexane 100 % Et 0Ac) el ut e

3-(ﬁ'— 5chl or eph&het hoxy) pyrazi n- 2(1 H)9'one (477 ny,-
1.808 mmol, 47.9%vyield) as off- white solid. 1H NWMR
(400 Mz, chloroformd) 6 ppm7.27 - 7.31(2 Hom,
7.19.7.25 (2 H, $.95 ( 50 J=4.27 s 6.89
(1 MA 52 ﬁ;&. 54(2/@/, J:7.@§)k,@3. 14(2
H UNJ>77268 Hx)” art @ , ,

3- (4- Cnl or ophenet hoxy) - 144- ( 2- hydr oxy- 2-

met hyl pr opoxxy) phenyl ) pyrazi n-2(11-1) - one 10 01 271A

m Xt e Qf %:(4-chl or t hoxy) pyrazi n-2(1H)-one (25
ngy, 100 mol ), K3P 3.5 ng, 0.299 mmol ), copper
20 1)~Ngdi de (18,8 ey, ©7100 nmol ), 1-

15(4- br onophenoxy) - 2- et hyl pr opan-2-ol and

N, N - di net hyl et hyl enedi anmi ne-(®-032 nL, 0 299 mMmwol ) in
dioxanc (1.0 nL) was stirred at 110C for 60 mm After
renoval of the precipitate by filtration, the filtrate
was concentrated. The crude product was purified by
silica gel chromatography enploying a solvent gradi ent
(CH2C12 to 10% MeOH CH2Cl12) to elute

3- (4-chl or ophenet hoxy) - 1- (4- ( 2- hydr oxy-

202- met hyl propoxy) phenyl ) pyrazi n- 2( 1H) - one (31.82 nuy,

"~ N~ -, o NN



rn 71- in tr, 91- rri c_--- 'I- dl ,Cecr) HPLC (MM
Method 1 C rD 971 rel ri "Zr --1rD4 ein cp, GO
wo ghodeedsod -, - - -, Thiol Conponent ,\ ,\ | BCT/US2008/069361

Ani | i ne/ Brom de Conmponent 00 00 ii. 00 . Structure

[0049] In another embodiment of the invention, it is desirable that

@ is phenylene;
OH
H3;C CH;
o<
o X - CHz)W
R’is © CH; "OH o : or

2

5 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 optionally
CH; CHs
. . \
substituted with hydroxyalkyl such as —C—0H | for example

OH

OH
foonl s
Z , JJE:EN/> and F ; and

2

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

F
S _Au~S s ARAS
I

-19-



Cl 0 ykO ES\ SI So..., NN 3-(4-chlorobenzylthi o0)-1
-(3,4- d inethoxyphenyQpyrazin-2(1 H-one Clo 40 s 11

W@ 200b00d50) 1- (4- (benzyl oxy) phenyl) - 3- (4-chl oredETZ00%/669361

i a)pyrazin-2(1)-]hone sy?t, 1101 N C 3-(4-chloro
phenet hyl thio)-1- (3, 4-d

nmet hoxyphenyl ) pyrazi n-2(1H)-one 0 is O

1-(3, 4- dinethoxyphenyl) 3-

(ph-'- » hlo S1M CA epn9ls s
200 951PCT/ 1 08/ 0693 NM R Da CDC1
8. 35 (dd, 1.0 ang Hz, 1H) 7765 (I'd ,

727(d J = 7.8 He, 7.23 (d, J = 4.3 He,
7.16 (in, 1H), 711(d J= 4.3 Hz, 1H)@ 6. 93 (d,

H) SlH) 2 .{d, 0] . ), b .82 (de. J
(@ﬁ/s ﬁ{i’m (?@?\{69 3
3&ct 2H), 3.06 7.1 2H) .

.45 (s, 1H),’ 44(dJ 3.0 Hz, 1H), 833(d J =
Hz,H)722( J =4.5 Hz, 1H), 7.12 (d, J =

1
.94(d: T4 Hry AN 683 (a3
6.83 (dehJ = 2.4 and 85 Hz, 1HN 3! 74
. t =
8

o0 0"
¢ N N
2]

(A)I—\I—‘HI—‘/UT"\’\’\AOO:P_OOOOOOII LII—\
w
Q. 00

III I

[0050] Also desired is the prodrug embodiment, hereinafter described, wherein in

Formula I,

| _ o . M
10 R” is E-G-hydroxyl-"""¢ or more preferably < O)J\/ 2,

R’ is methoxy; and

s s s
Ly FaCs /©/ \/O/
R’ is selected from o , ,and

-20-



c--- tfl en HPLC (M n) Method 1 O mni -t Mc--- cc M
OtnmO .0 00. mml---- mO mCA Method d d

wahiogkosSenponent x tor z_r 0 0 3 . tuouodut oRCT/US2008/069361
aPtmat Wuttlav /\ 00 /\ 00 a /\ 00

[0051] Also desired are compounds of Formula I wherein

@ is phenylene;

R' is Z-Y-X- wherein
5 Xis S,
Y is an alkyl chain of 1 to 3 carbons or a bond,
Z is heteroaryl or phenyl,
cach of which Z is optionally substituted with CF3, CF;0, or halo;
R? is -E-G-J wherein

10 Eis O,
CH; CH;
\
G is lower alkyl such as E_CHZ_C_g or alkylcycloalkyl such as
T
Q—CH,—CH
,and
Jis OH;
R’ is H, alkoxy such as CH30, or alkyl such as CHj;
15 R® and R’ are independently H or CHj; and

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 optionally
CH; CHs
. . \
substituted with hydroxyalkyl such as —C—0H , for example

OH OH
foonl QS
Ny N N.__O
F , J"@N/> and J"@j .

[0052] In still more preferred compounds of Formula I,

@ is phenylene;

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

20

201 -



a /\ 00 a Structure SNI NI ISN
1- (3, 4- chnmet hoxyphenyl) - 3-
w@ 200008950di n- 2-yl ) et hyl t hi 0) pyrazi n- 2( 11M one PCT/US2008/069361
al0- ( HOZ- uvaVvi d( OM A1419( | A- Z- Wai Ad)
- 6- E- OAueycl Axoyiewp-VE)4 NI 00 ao SYOL N NJ C
3-(4-chl orophenyl t hi o) - 1-

(34- di met hoxyphenyl ) pyragi n-2(11-Q-one 0" 0O k o
3 (2-chl or ny|t# @ﬂ J/:\(%/
(3, 4-di ph YT azi n- one N t---
00 WO 979095 Pdluszoogf%’agsal %/?éR Data °
(CDC13) 7.51 (d, J = 8.2 Hz, 2H), 7. 32 (d, J= 8.2 Hz,
2H) N (d, 5 Hz, 1H), 6.99 (m 1H), 6.96 (d,
4. 1@91 (m 2H), 3.92 (s, 3H), 3.90 (s,
3H)\ 96 08EPt > = 7.7 He, 1H) 1.28 (d, J = 7.
6H). 7.61 (d, J = 8.5 Hz, 2H), 7.29 (d, J = 8.5
2H), 7.13 (d, J = 4.4 Hz, 1H), 7°"b0(d J =4.4 He,
1H), 6.96 (in, 6. 92 AT CEH)CH 3. 93 (s, 3H), 3.90
(s, 3H 7,36 )a&& 7.28 (m RH), 6.96 (m 3H),
6.87 (MESH)S 4. 72 (¥ %BH) . 4.28(s, 2H), 3.87 (s,
3H). 9.45 (broad H, 7.39 (n, 1H), 7.28 (n, 5H),
6. 98 (mészz%Ols@H(m oH), 4.73 (s, 2H), 3.85 (s,
BH ., 3. J iR’ a]reEac%I@a'ﬁ'a 2H), 3.01 (t, J = 8.2 Hz,
2H) 7.30 (m 6H) d, J =7.5H, 1H), 7.01 (d, J
= 1.6 HR aa¢R, e t@@p{l@na Iy takegtogethpr, to fomm a6- 8m6(n@tmnben:d—
1.
(m
2

6u gﬂ?razeg%é ?%Fa&é_%ngélo_}\?a% ééone 1 Awo g g%n g t§v’hlc§ El)n% .1s 40p|_1|§r’1ally

H, 1.97 (in, 2H), 1.86 (mc“gyﬁis ( H+1N)
substituted with hydroxyalkyl such as —C—O0H | for example

OH OH
foond IO
N N N__O
F , J"@N/> and J"@j .

[0053] Some preferred compounds of the invention include the following:

_02 -



SIN-071 cooocoind 971- Inrn 971- rri rn 71- co

-4 71- ct ct 971- HPLC (M n) Method 1 m7l: 91: ti-
woRowM0%se1 O . o O-, O n--- 0 ct 11i co n-- C ME/HSH08/069361

rel - ,--, -,01) tnu - Hra" t-i t...,0 ZES8't

Thi ol

[0054] Also desired are compounds of Formula I wherein

2
r
®iS\N ;

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



Conmponent = o a "\ HSO,0" , \ = = co 8 tuouodutoit)

tiPtmatil/outtlILIV 00 00 a NH".".0 O Structure O
waz0090ex91 ) - 3- hio)-pyrazin-2(1H) -one 0 0 so ,PGCKUB200$/069361

0.., NF3C,O O N...... "

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

nmet hoxyphenyl t hi 0) - pyrazin-2(1H)-one 0 ci SY 1.1 N

methyl 2 (4 (3 (4 chl orophen L&) 25 oxopyrazi n-

(2H) -y )< 2- get hoxyphepexy)acs e OHY s
2-( t hoxy- 4- (2 - 3- (pheng&Ayl t hi 0) py n-
(2/ | ) phenoxyyacetic acid 1p1 0 is crgm 8y,

1- ( 3- met hoxy- 4- (2- oxo- 2- (pyrrol i di n- 1- ypet hoxY) -

phenyl ) -3- phene{ﬁfif?Laprrazin-%fl &l )-one :: S
, CF30 , CF3 , CF30

F

, or

R? is -E-G-J wherein
5 Eis O,
G is lower alkyl or alkylcycloalkyl, and
Jis OH,
OH
—O—CHZ—(liH
for example, R is = o\><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.

[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-Jis ~ O\><OH ; and

2

R* is CH3, H or CL.

20 METHODS OF PREPARATION

-4 -



0. rt, -, -- G1--49en-i W

2009/ 009501PCT/ 1JS2008/ 069361 H-NM R Data (CDC13) 7. 36
W@ 2009869501 7. 26 (m 3H), 6.97 (iii, 3H), 6.87 (PCT/LEYP8/069361

4.28 (s, 211), 4.15 (t, J = 4.2 Hz, 211), 3.98 (t, J =

4.2 Hz, 2H), 3.85 (s, 311). 7.00 (dd, J = 2.4 and

8.6 Hz, 111), 4.09 (t, J 4.7 Hz, 211), 3.92 (s, 3H),

3. 9[@0&(;] %Th‘e %m%o%s O?Fﬁrmuﬁa I?a%cc(rﬁlﬁ;Ig tthhe‘VQmQS @Iﬁgoc@mgl(ts herein
J :degc'_rbg)emgan @-ﬂ)repaped@g sl(qjvn ig the fgll@mpg norQH}ntmg rq_agthrt}schgnes

g nazdfégcilpﬁlc?nltherﬁ(gf ?sgwéli ﬁrel@@lbpt% gl%d(lggatu% p60 n‘g‘ %t'ﬂgt may
Hz , beluspq b}80®7Sk'(llsd i3k art.3. 84 (dd, J = 1.2 and 9.5 Hz,
S%H) [?0%]] §c2\ﬁbne qge]@xy p(}_o?;}‘kayé %eneéaqlg@] r(eac % geqll:llcze%e?o_path%synthesis
8. 40ﬂd31;npdlihll} of Borddlam 1H), 4 03 ( dd1 E]) ; 3. O and 9.6

1H) [005?] 32 @?mgoundssof?opﬁula élﬁ?r wlgclbgﬁ(stz Y4 ar ZSY4S p.&d R does
(leﬂoﬁ)c@ntﬁﬁ a Q&ﬁaﬁ?glc%ol je"% be Bre Cﬁlﬁe({ By cohdens@ti&h dﬁé@m@]@ds of

Ci -Forpyla Ibn|a solventzpch_psﬁl}@ vith ﬁlyalp\,@pquﬁltgsucb 25 No_ ord ' f )

10 compounds of Formula ITI. 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

15  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

20  (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

25  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.

30  [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-
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equivalents of an oxidant such as m-chloroperbenzoic acid in a solvent such as

CH,Cl,.

Scheme 1

Jou e gg P L wwe

MeO

Vil

R? R® R RB

R2 R?
o Q/ Z-Y-XH () o 4
(o] ~ ) R!
TFA ﬁ)J\N ; PyBop, Et(iPr),N, DMAP, DMF \HJ\N
HOAc HN_ R x'=0ors N \) R?

[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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o9 o
i 0
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5  [0066] The term “prodrug ethers” include both phosphate acetals and O-

glucosides. Representative examples of such prodrug ethers include

OH g
i S8
ol
Il_O HO OH
/P\
(o) (o] OH

B

[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
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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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osteoarthritis, dermatological disorders, impaired glucose hemostasis, insulin
resistance, hypercholesterolemia, hypertriglyceridemia, choletithiasis, dislipidemic
conditions, bulimia nervosa and compulsive eating disorders); sleep disorders; and
psychiatric disorders, such as depression, anxiety, schizophrenia, substance abuse,
cognition-enhancement and Parkinson’s disease.

[0072] The compounds described in the present application could be used to
enhance the effects of cognition-enhancing agents, such as acetylcholinesterase
inhibitors (e.g., tacrine), muscarinic receptor-1 agonists (e.g., milameline), nicotinic
agonists, glutamic acid receptor (AMPA and NMDA) modulators, and nootropic
agents (e.g., piracetam, levetiracetam). Examples of suitable therapies for treatment of
Alzheimer’s disease and cognitive disorders for use in combination with the
compounds of the present application include donepezil, tacrine, revastigraine, SHT6,
gamma secretase inhibitors, beta secretase inhibitors, SK channel blockers, Maxi-K
blockers, and KCNQs blockers.

[0073] The compounds described in the present application could be used to
enhance the effects of agents used in the treatment of Parkinson’s Disease. Examples
of agents used to treat Parkinson’s Disease include: levadopa with or without a
COMT inhibitor, antiglutamatergic drugs (amantadine, riluzole), alpha-2 adrenergic
antagonists such as idazoxan, opiate antagonists, such as naltrexone, other dopamine
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
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
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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simultaneously with, or following the administration of the melanin-concentrating
5 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,

10 GLP-1 agonists, and other Pre-proglucagon-derived peptides; NPY1 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

15  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-

20 962 (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 &

25  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

30  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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[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., A4m. J. Physiol. Endocrinol. Metab., 284:E966-E971 (2003)), AZ-
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of an hypolipidemic agent would be an HMG CoA reductase inhibitor which
includes, but is not limited to, mevastatin and related compounds as disclosed in U.S.
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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r - 198v129141099(1976); pbsphinylphosphonates reported by McClard, R.W. et al., J.
Am. Chem. Soc., 109:5544 (1987) and cyclopropanes reported by Capson, T.L.,

15  Ph.D., dissertation, June, 1987, Dept. Med. Chem., U. of Utah, Abstract, Table of
Contents, pp. 16, 17, 40-43, 48-51, Summary.

[0085] Other hypolipidemic agents suitable for use herein include, 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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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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for treating dyslipidemia; or a sterol regulating element binding protein-I (SREBP-1)

as disclosed in WO 2000/050574, for example, a sphingolipid, such as ceramide, or
neutral sphingomyelenase (N-SMase) or fragment thereof. Preferred hypolipidemic
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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20  sulpiride and risperidone.

LSl LIHCD

[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,

25  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

30 receptor antagonists and SHT2A/dopamine receptor antagonists or partial agonists

(e.g., olanzepine, aripiprazole, risperidone, ziprasidone).
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DOSAGE FORMS
[0099] The compounds of the present invention can be administered in oral
dosage form The dosage form for said pharmaceutical composition includes such oral
dosage forms as granules, powders, tablets, capsules, syrups, emulsions, suspensions,
etc. and such non-oral dosage forms as injections (e.g., subcutaneous, intravenous,
intramuscular and intraperitoneal injections), drip infusions, external application
forms (e.g., nasal spray preparations, transdermal preparations, ointments, etc.), and
suppositories (e.g., rectal and vaginal suppositories).
[00100] These dosage forms can be manufactured by the per se known technique
conventionally used in pharmaceutical procedures. The specific manufacturing
procedures are as follows.
[00101] To manufacture an oral dosage form, an excipient (e.g., lactose, sucrose,
starch, mannitol, etc.), a disintegrator (e.g., calcium carbonate,
carboxymethylcellulose calcium, etc.), a binder (e.g., a-starch, gum arabic,
carboxymethylcellulose, polyvinylpyrrolidone, hydroxypropylcellulose, etc.), and a
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.
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
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,
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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10?’ déun(s cell%i&e de?’rvg:t@veg dal‘.ciryh\él f Hf/gleg @}99 e% Oatré}:groce%gé)i’mtg pgxf}ders

arig 1}e]zud c@nﬁ)osmdh ®@ b(: manllfagtured 112&1b€tmt1a]_l]+|)he sgmg nna(lmem as the
1 H)
(o, isjotR gforphbory Hhodfflcordgh iy rifed ns
2H) hyd2&8 8r ¢ity, gel formr 3n bintm@Hjorm2 T8&e (cemp&ifjons inaPSpti@ally

6 7.26 (d, J =44 H, 1H), .7.19 (d,. J.= 7.2 Hr,
Ty confreplg e et e sefgrhohge o efiers 5
15andhyBrothidzic a&h‘bsodﬁm&@d(oilde%ﬂ)) aﬁd d Qreée?fvatl%‘%g 3-22 (dd

J—h%7and85HZ ,296\_&) = 5,5 and 8.
2H) by angbfengglc agfi')asteri oh r?tgltang enzelﬂgp_tpN}l cpiorige, etc@ qmong "other
97 Ladditives/ 1"

[00104] Suppositories can be manufactured by processing the active component or
components into an oily or aqueous composition, whether solid, semi-solid or liquid.

20 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

25  instance, natural gums, cellulose derivatives, vinyl polymers, and acrylic polymers,

etc.

DOSAGES
[00105] The dosage of the pharmaceutical composition of the present invention
30  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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time, dosage form, method of administration, and combination of the active
components, among other factors. For example, the dosage of the compound of
Formula I of the invention for a human adult can be selected from the clinical oral
dose range of 0.01 to 30 mg/kg body weight (preferably 0.05 to 10 mg/kg body
5 weight, more preferably 0.05 to 5 mg/kg body weight) or the clinical parenteral dose

range of 0.005 to 10 mg/kg body weight (preferably 0.01 to 10 mg/kg body weight,
more preferably 0.01 to 1 mg/kg body weight) or 1 to 1000 mg/day. The other active
component or components having different modes of action for use in combination
can also be used in dose ranges selected by referring to the respective recommended

10 clinical dose ranges. Administration is generally carried out in a single dose/day or in

divided doses, for example, 2 to 4 times a day.

ABBREVIATIONS
[00106] The following abbreviations may be employed herein:
15  Ph=phenyl
Bn = benzyl
-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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1- (4. (2-hydrnxy. 2. nel hyl propcxy). 1. net hoxyphenyl ). 3. (4
- mai oxyphenyl t hwThyrazi n-2(1H)-car, ." B?rzll-

3-(4-et hyl phenylthio-1-(4 (2 hvdroxy

2- med O RNARES ¥ cabod™et hoxyphenyl ) pyrazi n-2(1H) - one 0
-14442- hydr oxy- 2-r net hyl propoxy) -3-ireiti oxyphenyl)- 34

- 1-KgHenpatgspioparyd@xidet hi o) pyr azi n- 2(1H)-one s 40 HO) n.
11 - 111(0411t HI t dHL.
Ly R AT i ut 22 0. 00

pew 000odwdr amal ut Z- 0, 00C4- 21-41-1 01
0 SLibfo- lithium hydros@de it 7r r- 71- Ck 71- WO
2009/ Q09501PCT/ 1192008/ 069361 H-NM R Data (CDC13) 7.52
(m 3PSO 7005 (d, J = 4.4 Hz, 1H), 6.92
(d, NdHEO 2= dodinizm bitkdbonabe 90 (d, J = 8.4 Hz, 1H), 6.89
(d, J = 4.4 Hz, 1H), 6.83 (dd, J = 2.4 and 8.4 Hz,
1IH)AT 33880 (s, 3H), 3.79 (s, 2H), 1.29 (s, 6H). 7.43

(d,NJ=fitrdedn Hz, 2H), 7.30 (iii, 4H), 6.96 (m 3H),
6.88 (dd, J = 2.4 and 8.5 Hz, 1H), 4.33 (s, 2H), 3.87
(s, mBmingteg) (s, 2H), 1.35 (s, 6H). 8.89 (s, 1H),

18- W o1 = hl)ur'_(s)7' 2 Hz,
L = liter
mL = milliliter
uL = microliter
g = gram(s)
15  mg=milligram(s)
mol = moles
mmol = millimole(s)
meq = milliequivalent
RT =room temperature
20  sat or sat’d = saturated
aq. = aqueous
TLC = thin layer chromatography
HPLC = high performance liquid chromatography
LC/MS = high performance liquid chromatography/mass spectrometry
25  MS or Mass Spec = mass spectrometry
NMR = nuclear magnetic resonance

mp = melting point

EXAMPLES
30  [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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1H),
wd kogoPdsae (d, J
8.6 Hz, 1H), 3.91

8.10 (d, J = 7.2 Hz, 1H), 7.45 (d, J = 4.4 Hz,
7.30 (d, J = 4.4 Hz, 1H), 7.15 (d, J = 2.4 Hz,
= 8.6 Hz, 1H), 7.01 (dd. J = PCHUS208/069361
(

s, 3H), 3.87 (s, 2H), 1.35 (s, 6H).

7.67 (dd, J = 1.4 and 7.5 Hz, 1H), 7.56 (dd, J = 1.2

7.36 (dt, J = 1.2 and 7.5 Hz, 1H), 7.11 (d,

Hz,
Hz,

1H)

and 8.0 Hz, 1H), 7.42 (dt, J = 1.4 and 7.5 Hz, 1H
4
8

1H), 7.01 (d, J = 2.3 Hz, 1H), 6.96 (d, .
1H), 6GENERAL BXEERINEMT AL BjFORMyOTIQNSEGTION, 3

an d[gﬁld‘fk; HZIT }_5[-4‘90%0 Iélg %xérﬁpéﬁﬁgme%l%?g@e( éﬁ‘lij‘%'S_l)LO 6@1 @PAC or

(broa
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litbldure. (HHFIN) SEN 1Y1 O O enen - "Zr x ,c "Zr tin
:1- cnnr tinre) 7r cn 71- HPLC (M n) Method 1 Ci
brgnerrpaturatesd uerus sodyrachlede . 0 0). - V) 2C 0 tr)

bic = diisopropylcarbodiimide

DMF = N,N-dimethylformamide

HOBT = Hydroxybenzotriazole

PyBOP = benzotriazo-1-yl-oxy-trispyrrolidinophosphonium hexafluoroborate
TFA = trifluoroacetic acid

THF = tetrahydrofuranyl

WSC = 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride

Analytical Chromatography Methods
[00109] HPLC: column:

Method 1: Phenom-Luna (ODS) S-5, 4.6 mm x 50 mm; flow-5.0 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
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
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.

Preparative HPLC Chromatography Method
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Xperimen ocedurés%zr_ Preparation of

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

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

o_

/©i0\ o ﬁ Y o
HN o~ OIN/©: 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
added; whereupon the mixture was transferred to a separatory funnel and extracted
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
(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).

Part B
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1#01 HO no AnN 140 10 HOro .0 0. "It O fl n CV kr, en
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W@ gDge@poi7. 52 (dd, J = 1.9 and 6.7 Hz, 2H), 7.BEGI/{s08/d69361
= 1.9 and 6.7 Hz, 2H), 7.13 (d, J = 4.4 Hz, 1H), 6.99

(d, J = 2.3 Hz, 1H), 6.98 (d, J = 4.4 Hz, 1H), 6.96
(d. J =8.4 H, 1H), 6.90 (dd. J = 2.3 and 8.4 Hz,
1H), 3.87 (s, 3. 3.86 (s, 2H), 2.70 (broad s, 1H)
1.36 (s 67 (t, J = 7.7 Hz, 1H), 7.38 (d,J =
4.4 W, 1H), 5—(d J =44 e 10, 7916 \2H)
7.10 (d olH), 7.08 (d, Jos 6 HL,
6.95 (dd j;s d86—H)’ 3.9 °386
(s, 2H), 3 7.1 H, 2H), 3.8 ,J=

Hz, 2H), 253"'(8 3H), 1.34 (s, 6H). 7.40 (d, J 8.9
$ , [0§tg2:] gAées;r a%%i:tio%] of; tri@p%o%%fic %Ea ,(O. ]ZZ Igg, lg.gfnrﬁ]j)l)zto %:ngxture of
Hz , thd ] 06190 dd teparel iw P2t 2 @150 ¢81.6 niidgl) ihHEetictcidG 1. 0dnL ) the
:H)8 fes?uit?r%o@oﬁ Bv%' }?ezte%lsfé/ l;%%%’for?iérgig(ugi’ngé Il_‘-'zié_rﬂ?vé\g)e% @ﬁ’ovialg

5:| —evgpéatﬁ%’ OED ﬁ@solv@nt?’t?le G&lldué was fhtﬁat'e’ﬁ w1ti¥ 'EQOAZ toleﬂ“foﬁfjl 23351—

2 H) dlmethg}svp@@rwl)pﬂraancz 5(1%415) dqzne aEH)Whl'@ sglzd (lsl g @@% yleld)

> Bl 55 2 (ol (00 O b i,

' m .97 (m, QH)r656' @, 1065.7 Hz, 1H), 6,451, 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
Method 1
Part C
Yoo Yoo
Cl Ve
O%N o/ %N (o)
HN N F
15 \/

[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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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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= 2.0 Hz, 1H), 7.38 (dd, J = 2.0 and 8.6 Hz, 1H), 7.30
(d, J= 4.4 1H), 7.08 (d, J = 4.4 Hz, 1H), 6.92 (d,
wQ@20098060Hz, 1H), 6.91 (d, J = 8.6 Hz, 1H), 6.B8I/sHP8/FI361

= 2.5 and 8.6 Hz, 1H), 3.80 (s, 5H), 1.30 (s, 6H).
7.71 (d, 1 =2.0, 1H), 7.45 (d, 1 = 8.7 Hz, 1H), 7.32
(dd. 1 = 2.0 and 8.7 Hz, 1H), 7.11 (d, J = 4.4 Hz,
1H), 7.04 (d, J= 4.4 Hz, 1H}emBa3l (d, 1 = 8.6 Hz,
1H), 6.90 (d, 1=24Hz 1H), 6.84 (dd, J = 2.4 and

6[09'&17] 1|-IjollogllrgjprQ@ratlgp-|))f thg omgar(nge a crlbgpd oPrEA, 1@1,g)
sﬁ_‘? Ca]}%% ﬁff%c ds:ld bilrbgolgng%d t rm%l::kgeatm? 116&F!\g—[0%0 at 7% 'éfor 1d.
HZ Inl]lr@ qase? 0f03-n{ethoxy2-(8- ﬁ}/rfﬁldlnl]—-&l,)etﬁox?;lan(ldld which=oRtaihed a

52 dbamc: @ﬁ]irﬁ) the };&ga]ctu@ wascbgoug?tlto p'HéE'm 75\11(th SW@ ](J%]iﬁé Snd then

Met Kapordted Filvacke. "THeResiduc &As @8 ofded on silc® and purificlyBy agh
I chtronmatggrrllphlye(g to ITSQ/L 2OI|\I NCP:IOSE MeOH/CH?Clz) to afford the desired 1-aryl
pyrazine-2,3(1H,4H)-dione in 36% yield. This material was subsequently converted
to final product following the procedure described in Method 2.
10
Method 4
[00118] Ifthe oxalamide as described in Part A contained a primary or secondary
alcohol, prolonged thermal heating in TFA/HOAc at 78°C for 1 day not only effected
ring closure but also converted the alcohol moiety to an acetate. The resulting 1-aryl
15  pyrazine-2,3(1H,4H)-dione was converted to the desired 3-thio substituted-1-
arylpyrazin-2-one employing Method 1. Following workup and purification as
described in Method 1, the acetylated product was converted to the desired 3-thio
substituted-1-arylpyrazin-2-one (19 mg, 0.041 mmol) bearing a free hydroxyl by
dissolution in MeOH (1.0 mL) and H,O (0.1 mL) and stirring at ambient temperature
20  for 1h after addition of potassium carbonate (30 mg). The reaction was then diluted
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 5
[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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263(q,J—75HZ,2H) 130(8 6H) 117(tJ’=
7.5 kz, 3H) Method 6
General Experimental Procedures for Preparation of 1-(4-(2-Hydroxy-2-
methylpropoxy)-3-methylphenyl)-3-(4-(trifluoromethoxy)phenylthio)pyrazin-
15 2(1H)-one

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

[

20 [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,

25  after cooling to RT, saturated NaHCOs3 (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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[00121] A solution of N1-(2,2-dimethoxyethyl)-N2-(4-methoxybenzyl)oxalamide
(7.5 g, 25.3 mmol) and TFA (2.340 mL, 30.4 mmol) in AcOH (160 mL) was stirred at
135°C in a seal tube for 1.5 hours. After cooling to RT and removal of the volatiles
under vacuum, ethyl ether (150 ml) and sat. aq. NaHCOj solution (150 ml) were
added. The resulting precipitate was collected by filtration, washed with H,O (50 ml)
and ether (50 ml) prior to drying under high vacuum to yield 3-hydroxy-1-(4-
methoxybenzyl)pyrazin-2(1H)-one (5.30 g, 21.68 mmol, 86 % yield) as brown solid.
1H NMR (400 MHz, DMSO-d¢) 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

o o
OO, SO e G OO,
[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
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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[00123] A solution of 1—(4—meth0xybenzyl)—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
10 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).
15
Part E. 1-(4-(2-Hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(4-
(trifluoromethoxy)phenylthio)pyrazin-2(1H)-one

o X,

(o] OH

0\>< Cul, K;POy, dioxane S.

/@/ NH /@( OH . - /@/ N

FiCy, Br \N/\/N\ cm\o N\/
H

[00124] A mixture of 3-(4-(trifluoromethoxy)phenylthio)pyrazin-2(1H)-one (100
20  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
25  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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Part A, 2-(4-Chlorophenethoxy)-3-methoxypyrazine

o o

OH cl o
/@/\/ %N NaHMDS, THF /@/\/ \(gN
N o N
10 c Z cl 7

[00125] To a mixture of 2-(4-chlorophenyl)ethanol (1.246 g, 7.96 mmol) in THF
was added 1.0 M sodium bis(trimethylsilyl)amide in THF (6.92 mL, 6.92 mmol).

After stirring at RT under nitrogen for 18 hours, the reaction was diluted with a

solution of saturated NaHCOs (65 ml) and extracted with EtOAc 720 ml). The ethyl
15  acetate layer was dried 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 (3 H,s),3.12(2 H, t, J=7.29 Hz).

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

(o}
@:N\ o /©/\/o\ﬁN NaHCO,, DMA, 135°C N /©/\/O\H£N
; NS - NS
s cl Z cl Z

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

o y o Ooﬂm
o o o
[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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u.u_ a Structure NON, SA40H 0 F>FL "TA N,<-7 F 0 1 (6
(2 hydroxy 2 nethyl propoxy) -5-net hyl pyrei n-3-y1l
WO 20040950t i f | uor omret hoxy) phenyl t hi ¢c) pyr azi n- 2(A¢H/Us2068/069361
O LI- OH SYLN, 1 (6 (2 hydroxy 2
met hyl propoxy) - 5- met hyl pyrem 3 yl) 3
(phenet hyl t hi 0) pyrozi n-2(160-one NOH
0 L[@Oﬁ@é Wﬂ’roZruglsr werk %refp!aulé@ Bp@ﬁ&ﬁ@%gﬁéh@lﬂy and tertiary alcohols to

lo)-1 oxy-2-nmeth
pr olmmw)% hﬂétwld FYPAsHic3 Sgﬂéé@rﬁ g91ditiops, Emphtyad tgenerate amino

2. (514l oo but ol Bl ey edbrigryiateghols areexemplificd in
pr olfm@xqp)e- B3 n%temriltp)yquf thiergByoptt)epter @&thmteﬁ(aMIchnnb 1Boaemlplbﬁed
-1 N Ci ?-- Créﬁit-" 'étht"_ - - VO fied E 1
%008/ 588R'S £PeFrPYLIgH 87 B St RiGR RS ls(e(‘fﬁ@%?e t(3’1 Fopie
d, 241.92 Hz), 7.28(1 H, d, 1=4.67 Hz), 7.21 - 7.25 (2
H nm), 7.00(2 H t, J=8.66 Hz), 6.91 (1 H, d, J=4.40
Hz), 4.27 (2 H, s), 3.22 - 3.38(2 H, n), 2.92 - 3.07

(2'H 2.28(3 H s), 1.35(@xAbps)E193(1 H d, J=2.20
Hz), 7.62 (1 H 1d, .T=7.63, 1.79 Hz), 7.57(1 H, d,

1=1. 9214¥ ethpngl(—@ gy0- 3d(41(t-r4ﬂw0§qg§hyl)phgwet!y yrgzin-1(2H)-
10t=7- 97 H2)» 7 -yhBndnbxf-2-AikehylRp8a-yt2 SmihBaketall 90( 1

) o I _w,
| x@ﬁﬁ

F

Part A, 1-(2-Methoxy-4-(2-0x0-3-(4-(trifluoromethyl)phenylthio)pyrazin-1(2H)-
yDphenoxy)-2-methylpropan-2-yl 2-(tert-butoxycarbonylamino)acetate

S%N/©:O/ \([)]/ \K

15 F
[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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H d, .J=4.67 Hz), 4.27(2 H, s), 3.51 (2 H, 1,1=7.42

Hz), 3.22 (2 H t, 1=7.42 Hz), 2.27 (3 H s), 1.35 (6
waoRoospo9soppm 25. 1.1 ( 1 ti, ..1=,L .4 | 1-1Z)PCUSB0g/d69361

H d, J=8.80 Hz), 7.65 - 7.74 (3 H in), 7.43(1 H,

d, 1=4. 67 Hz), 7.38(2 H, d, J=7.97 Hz), 7.22 (1 H, d,

T

4.40 Hz), 6.98(1 H, d, J=1.10 Hz), 4.31 (2 H, s),

2. Gﬁ(éethhéiﬁltrlte; weld skg\)entla]f}a/%sﬁ& d«'hh &))ld 1&*}&&1"‘@2@%@9 and cold

VMHz, net hanol -di)

(1
(3

CC

£

10

15

20

25

P NgHCO= 03329 nﬂz))pnoqto@mymgovpg N(g§q41 and mncenyraglgg und‘¢r nguum

'affbﬁl) 8% Efz(]Hru(ﬁe#%rg!iufg gEgOéﬁta't_?%Q gfg)(sihcg §?g2ﬁ)1406 me%%: gradlent

etlu‘qon @ 40% BIQAdhexane over 4Mnal) df thy/spidue afforded:tENﬂ)tsNed
s Y b 88% vielaf) TANOL 4P ONERESs OvF1 —ena P EONRR &)
7.72 (m, 4H), 7.12 (d, J = 4.4 Hz, 1H), 7.02 (d, J = 4.4 Hz, 1H), 7.00 (d, J = 8.3 Hz,
1H), 6.99 (d, J = 2.5 Hz, 1H), 6.90 (dd, J = 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

o X I
SHe

[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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Ani | i ne/ Brom de Conponent \ o\ .
HO Structure F SYLN 3-(4-fl uorophenethylth
wWOHR()09/009561 (2 hydr oxy 2 net hyl PCT/US2008/069361
pr opoxy) - 5- net hyl pyri chn-3-yl ) pyrazi n-2(11-1)-one uN
(6 (2 hydroxy 2 nethyl propoxy)-5-net hyl pyridin
-311)-3-(2-(pyren-2-ypet hyl t hi o) pyrazi n-2(1H) - one
(al - O AL Exdmddii R (DA AU RXQA! sl hdd ko Exan )le }\|93
9

ui purbl41. 110W P-1rsCdonl1441- 0WL 4. 0J1DAL
10015}rxg]§ht>mproprlate alcohol and BOC glycine 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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1. (2. hydrum . 2. rrieLhQonpyl)-1.rriedl.19.(2.0xi].3.(4.

w@ 2oobobazer onct hoxyl plicnilthiol p; PCT/US2008/069361
Tazin-1(2,5-illquinolin-2(1,45-onc Ex. No. in N--1
C t-- -- t--t-- --1 xt---- WO

2009/ 009501PCT/ 1JS2008/ 069361 HNVR Data (CDC13) 1H NWR

( SPB o, = ) TRLOPMGME T (T H O, 9eGue0 Fz),
7.0 -17. 98 (Ea N . zMezs (1 H, |dd, J=8.80(CRLA7 Hz),
7.67 OO H, [0), 7335 -] 7. 42 (348, [nNaiR Gt et finordy 5 pom
J24. 40 Hz),| 7.11 (1 H d, JE9. 07 |Hzp (1 M 34D Hh), 789731 (41,
1.35 (6 H, |s). 1H NMR (500 Mz, n@thlén@pi@ls)ﬂm)wqapmﬂd
8./08 (1 H, |d,1=9.35 Hz), 7.97 (1 [H38H=8286Hp .74 ¢ Hgn, 3.24
(1 H d, J=2.47 Hz), [7.63 -| 7.73 (Fﬁ )%W)Z%l f4(2H7m21%28(3
(3"H—1) 7-20(1 Hd—1=4. 40 Hr),

1129 35 Hz). 4.50 (2 H by $.). 1.20 (6 1-1. s). 1H

R0 M LU erm A L0 B0
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6.92(1 H d, J=0.8 , 4. 2 H. .64 (3 H
BB oSt T S detion
$B. QﬁLf élnd"c'oolﬂlg td Z°Q! 911‘3"@01 117 etﬁé} (Q 3 nﬂ» 19, eq?_'wgs Qihe(!l"&l)th stirring.
7.85(1 H, d, 1=2.42 Hz n, 18(1
H, Evapgraorgiy VR, aftprdpq G}@ qeplreé salg igf 7gg) ﬂz(s MSW@gde(nilc to the
d fi'ee?oagetl ﬂ"%ﬁwR 6016%)[6)27 id(giﬁz E4|11 }&gillg "7'20%9;1 4}(1)9 9)13 '@E‘ 4H),
zo 6.93 @: [=38. 5@@55{) SE0 G 2BHL3. waﬂ B, 3 23161d8£i'7 4 mylz 2H),
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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

SV
oS

[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

15

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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4111 ? HO

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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Structure OH .,"" FF SO rld 14242-11y droxy- 2-net hyl
propoxyl qui nolin-6,1) - 3-

w@ Ze0poerspuor onmet hoxy) phenyl t hi 0) pyrazi n- 2( 1?4) POTES10b8/069361
0 1-(2-hydroxy-2-nchil propyl)-6-(2, xo-3-14-
(tal | uor onet hexyj phenglirmowrazin-1 (2.)-gl Li
nolin-2(1.)-one Ns so F 1101

1- (@o(ﬁ hyde @x/at4= rﬁsnﬂlhlpmppwsbcs ApREbRVAS R 1ignr @qab)mm
| uor onet gg&hen yrazin-20 H -one

0 Mplmmriwate&M(eQH PEA 3Yd0:Bxtyo 20 fJH gyadinnd pox ¥ e nhme/mm

ﬁﬁ/g Ol}%?tc}lrlr%?l}? qftheh%ad“?nt hi o) pyrazi n-2(1H)-one N
0 QGIOB?ILI NNW(SOQMTWCWa—)Bpmt hg? (ddrwéﬂﬁ)@i?& Ho|6 H), 1.97

n-= @1@% 1%@( %4?&{;3%3/% fiho r% sB7 24 16% 908 R 1 N, §42 (.

2008/1009504P¢ /1119520985 @6&3611H)-INW (Batag 6603 7, 1 HHNWY -
chlorof ormd |n)

geaoqw%awm Ll B Bt 3 @076677%77@64
7.07(1 H, d,1=4.27 Hz), 6.90 (1 H, s), 4.40 (2 H, s)
3.30 - 3.39 (2 H in), 2.98 - 3.12 (2 H, in), 2.63 (3
H s) 1.35 (6 H s) (sE?iAMPSL)EZJE'l Int 11 80.1. -

-© 76, 6Haplm 5% aiflibrbB( Mol Fpably ribproptipla-
| zH 17Ephénylthi®pBakin-FPH)-§)pHeno9iethy)icydlotityl phosphate
"11 1) BW tAH LO.6=/'"1-1 Z61. (H 08.8=/5) H [, [70-8

Lucid p (p-nuototoup “zH Al 000111\ N HT };J:berVR (500
VHz, chI oroformd) 6 ppm 7. 88 - 7 97 (20F| oNa) 7.62

(1 H dd. .1=8.80, 2.47 Hz),_ 4.40 Hz),
7.23 - 7.29 (2 H, j)k

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

OH N
JRCIPUN U o i i SJN@EZY‘%F
1S, re 00 o e T

[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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7.07 (1 H d, J=4.40 Hz), 7.01 (2 H, t,./=8.66 Hz),

6.90(1 H s), 4.40 (2 H, s), 3.27 - 3.38 (2 H m,
WQ@2®9/009581 08(2 H, in), 2.63 (3 H, s), 1.35 (6 PCT/B$2008069361

NVR (500 MHz, chloroformd) 6 ppm8.04 (1 H, d, J=8.80

Hz), 7.92 (1 H, d, J=9.07 Hz), 7.83 (1 H d, 1=2.47

Hz), 7.65 (1 H. dd, 1=8.80, 2.47 Hz), 7.34 (1 H d,

‘] oauc as puriin S111 (0] n 7 uc
S "‘Tl{éeQélgA%)pfé db t&% o ?fé’&lbﬁlscki il cré)fel@ 198n 140 g\g:!agd{l@‘p%d t

2 whs ofgted \21tlg@xanqgtodgo (’Qeth.yl apeﬁgte 1rg_103m(116 Y}Lpld dibezyl 33r C
o Mt i CopeRoEha s Rmss b ARt e Yor.
Conyliphemtxy )ngtiydty dhabulid pliesphatt (79 rdg, 01100 101 HOP6 y2ddD as DFf-
51 40\%hiteNsolS1ﬁ.r HQN'I{/EI? (AHO 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 (2H,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

0
! OBzl b,ONa
0" “OBzl 0" “ONa

ARy e, Y

FsC\O/©/ N Z FsC\O/©/ N Z
[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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nmet hyl propox33- 4- et hyl qui nohn

W0 200900958t ( phenet hyl t hi 0) pyrazi n-2(114) - one OPQI/US2008/069361
"YOH F S 011 '11)Lji 3-(4-fluorophenethylthio) 1 (2 (2
hydr oxy 2
nmet hyl prepoxy) qui nol i n- 6-y3pyrazin-2(1133-ane o s F 3
(4 fluorophenethylth o) IgXXMPLEWMAr oxy 2 mnet hyl
prepaxy 4 methylqu inoli n ylpyrazn 2(1133 one N O OH
F Syt ¥dium 132{mgethpxyot- bbhm%(‘hgtriﬂh@fome(tlmxymhhyﬂﬂtj&)yywzin-
nmet hyl pr opoxy
91- 00 00 '.0 §@%‘65‘ﬁ1”‘&88”\y%9*{%"3pm W pRAFndE:
2009/ 009501PCT/ 1JS2008/ 069361 HNVR Dat a ( 3) 1H NMR
(500 MHz, chloroformd) 6 ppm7.95 (1 Hqg B? .20

Hz), 7.91 (1 H d, J=8.80 Hz), 7625 18.94,
2.34 Hz), 7.34(1 H d, J=4.@7 1 H dd,

J=7.97, 1.92 Hz), 7. -szfib m., 6.89 - 6.97 (2
H nm, 4.40 (2 H, ﬁza- 4T (°H, m), 2.97 -
3.10 (2 H M), 2.6 H %)~ 1.35(6 H s) 1H NMR

(500 MHz, net hanol - d 6 ppm8.28(1 H, s), 7.70 - 7.80

5( 2 [H0142|]1) Inansgalogoug ias(li@n [2) thiitnyescri'be@'@ ExampRZZO(lAthH,ph@hate
1

it pdybon s et kfitea ok by Bprepydfi g Tl sl 1

7. 8151\/1(122(43{) 1(\/1:1?2, MZOBH 8-p§m77157((2 HHd, raR, 567H2347 28 (2. Hl;Zl (3.H Hz),

s % B, 338 40 B R0 B Thasd 22 B oo

J= 8(28@5}"%)7-8(?}19% (18t‘$Hds)/ =8.80 Hz), 7.80 (1 H d,
1 H, J=8.94, 2.34 Hz), 7.23 -
10730 4H in), 704(1H d, J=8.80 Hz), 6.95 (1 H,

d, [?Uf"43‘i5 'H?E%foll&mgg )E rlﬁ{:entg c}es%@?_ig\?séexﬁ?@)l{it:y%l}]@%?%éat@)o’f

1 &pec(lﬁc H;mpp)mds@s Get-out @E-xam@es 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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G--- ,cr ,cr M H Yield (% .1) '.1) VO
| -- Al cohol Conponent r co Aniline/Bromde

w@eoopoossat  -19 O Nis e N )1Th HON is < 411 oPCT/US2008/069361
Structure NF 3 0 OH-TAIS, N
3-(3-fluorophenethylthio)-1 (2 (2 hydroxy 2 nethyl
propoxy) - 4- met hyl qui nol i n- 6- Apyrazin-2(1)-n-one ?.[

I'S unﬁep reJNJCEcll-?lreEdure &u&l@hlﬁ% addition of aq. NaHCO3 and extracted with
hydr any- 2- ne benzo[ d] i m dazal 4

(FriDdor dhe BT h S o2 gV e andy
N:o‘ﬁ@éntrated. Chromatography on silica employing a gradient elution with 2.5-10%
methanol/methylene chloride, followed by chromatography on silica eluting with

5 EtOAc, and trituration with EtOAc/Hexanes afforded the desired product 1-(4-(2-
hydroxy-2-methylpropoxy)-3-methoxyphenyl)-3-(2-(pyridin-2-yl)ethylthio)pyrazin-
2(1H)-one (2.15g, 68% yield).

EXAMPLE 95

L

N

o7
CF, =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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c7C 1 (3 (2 hydroxy 2
nmet hyl propy1l) - 2, 3-di hydre-11- 1- benzo[d] i m

WO 2009/00958t (4- (trifl uoronet hoxy) phenyl t hi 0) pyr ae¢TIUR(088A4)69361
-on NO,..... 0.Y. O NN" J ..., G
3- (4-chl or ophenet hoxy) - 1- (2 (2 hydroxy 2- et hyl
propoxy) qui nol m 6-yl ) pyrazi n-2(114)-one Ex. No. CC CC

-1 CN-1CCO .-4 ,-4 .-4 HNVR Data (CDC13) 1H
(500 MHz, ch| ooQf otm d) 6p M), &P - 7. 95 ,Ow
(1 H, dd, B.80, Ma7 sz%?—»? 30 g,%n),
6. 96( 1 obh —4 67 Hz) 690(2H d, ':Hzﬂ4 ),

4 54
1(74615 W)lxwrg oéé(%eﬂwl Isp; mefhbéfﬁcletrppheg‘)xy)@@nd? #7308,
Y' e§2d4 fatfbo1) and 10 % AL/€ ‘%@945 %@%%ﬁm in MEbH i Y &P\msde

Conponent = o * Structure
so Igdrogepated at 1 atm of Hy for 18 hours. After removal of the Pd/C by ﬁltratlon the

( ( Y ]
e e ST
CN ol@N10 g, 29.7 mmol, 92 % yleld) as clear gum which was carried forward without
further purification.

Part C. N1-(2,2-Dimethoxyethyl)-N2-(4-(2-hydroxy-2-methylpropoxy)-3-
10  methylphenyl)oxalamide

o X NH, > o ~
/(j/\ OH o \ Ji THF/EtOAc, DIEA HO Jij'\ o H [¢]
—_—
o N
HoN CI)kn/ o o reflux HJj\n/ \)\o/
o}

2 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

- 107 -



--1 [00128] Prodrugs were prepared of selected

secondary and tertiary alcohols to inprove solubility
wapoesysosur e. St andard conditions, enpl oyed tRCT/US2008/069361

generate amno acid esters of all but the glycinc

ester of the tertiary alcohols, are exenplified in

Exanpl e 193. Preparation of the glycine ester of the

Lerfobrisy 2AgofiabioreL @Xﬁﬁ'iBJe{hfokfé%'hy@ R0 KRR o302

Prepara i on of ate ester ro rug 1s
ex eRphylpioperyy- @(t eéylzwlarrgd@e(wm@ 3B3mmol) and TFA (2.97 mL,

T S T

aﬂmhn@wtcamen@atﬁ)nl%adetr vAcuum, addition of CH,Cl, (300 ml) produced a

3 oy el et e RS Rarat b Aoy PR R ERE 13 B o

2t (field B- lbrdto@wo(ar(bmwbamrm@)mlﬁbﬁak@) 3- meﬁl@ﬂ}iﬁﬂ;}l)p'ffhzﬁll 2(1H)-

stirre uspensi on o} in

36 18 (o S BT kT Kol S n Sugr Rl e o 78 D e

6 %smﬁz ale@ha&%)%mm (azé(gH k9 6RBL M, i N-SR2EL2 650(1
at 42 C was added N, AP-di i sop rogal car bodii m’d

OHrﬁLJ 197 Habpy 1 6VEr d.3= QOEHZABt%rQEw)r e His)rlety (1§>H 8).
ld‘ or 2.5 h, H PLC anal ysis showed 25% 20al cohol still
remai ned. More BOC-glycine (3.4 g, 19 mmol) was added

f ol PowEd 1k(#-(2dBidroxyr2ximeNddtiop exgp3apsthelphbgdi-3-8-de (3. 0

m., 19 mmol a over 3.5 h;
vvheﬁtréab?fﬂme;—wy&’yﬂf'é'}'ﬂ??’@mgwﬂégﬁC&igﬁ/% H%ohol renai ned.
The reaction was allowed to cool to RT prlor to o X,
addi tion h%dmam ne ohydrate (18 niL 379%@@/\
Aft*eﬁ)%,t kng for @f&’j{]t es, MIORBEAY paCt | ?B‘ e was
cooledto 0 "C and F¥iltered. The filtg

sequential ly washed with cold | MHC1(3x20 rrL) and cold
2% [ROHO3 {xmmremfﬁ -hydioay- lt(é (%Iﬁlydrngv Svethylly oKy ahd

0 Li or Gr d
15° ONBERIbRL Ilj]gyr&' %%é‘ it 8 344?1119@093&158%19&91 s §.603
g r admentan@EN(iPoR (0 08(1 mL 00830 RAG nrhlemr(é nd)) &vas 4t7rrera11 aaRT for 3
th d ff th d 5 3.
golapRants to iiisReohS A e Diksingd ST k5 i o
( CDERYr sthrrihgd f6B dedk)The feati@or Was dilu’t_cd‘%vlt‘ﬂi aliZsatukdid NaHOB; (15 ml)
d J =4.4 Hz, 1H, 7.00 (d, J =8.3 Hz, 1H), 6.99
( d, Pripr o extigetign w@yﬁgtOAQ; (ybmg)d a" he FtQAolayer avag dgedaoqquast4 and
202— H) oonlé_ei)nzrlte& Sp he%h@de Sl?bdﬁgt vl ’pug’ﬂ-Qd byrdBHPMT (Ztdhomdne8 M una 5
1- (12101\%&3904)(%59413@ ZHQW(@IGS: é(hmy o fgr%fhfr% mefiyA YpHEkKA mF0gnin.,

) PY 8 )
PR A Ber RS 2 IR D SO A . At
gI yohoatreti@s the rresdblsarr Eteed B0 nPawis cAn{eBted tagthe Ge@baserby )

te TE at RT. fo
rewihiig il iRe0: S THeatO AT e Rl ist SV erte
25 gsng@seh aﬁﬂ%n«ém&gtmmgldldbly(wo @d@ppaahetmnpmpdﬂy)w C12
X | unaer vac u n
di s@@%ﬁ JS@Q‘%WH(WDM n?ryétg%wya% %ﬁ v@%ﬂgang
W t frof)ak @ffﬁvﬁlmmﬁws %Ma@ 4115)2) drel REOKH M@zs%oﬁmm d) s

concentrated to |eId of crude product.
Puripin 888 {lon, y/-49 a9 @IH @m‘ra? bor aph3 Idarb 7741 Hi da/=4.40

JodLs M LT NSHES B VAT 20Tl IR 20, )

3min. LC MB 2.18 min (Ml = 524), H NMWR (CDC13) 7.75

(d J =8.7 Hz, 2H), 7.72 (d, J = 8.7 Hz, 2H), 7.14
(d, J = 4.4 Hz, 1H), 7.02(d,- 8= 4.4 Hz, 1H), 7.00(d,
J:85Hz 1H), 6.99(d, J = 2.4 Hz, 1H), 6.92 (dd, J
=24and85Hz, 1H), 4.24 (s, 2H), 3.89 (s, 3H),
3.36 (m 2H), 1.63 (s, 6H), 1.54 (broad s, 2H). 25

EXAMPLES 194 TO 201 1001311 Exanples 194 to 201 were
prepared in a sinmlar manner to Exanple 193 using the
appropriate al cohol and BOC glycine foll owed by TFA
renoval of the B(I: group. 5TABLE 4 C yC| ne Prodr ug

p— . p— o o o p—



211), 7.18 (d, J = 4.4 11z, 111), 7.06 (d, J = 4.4
Hz, 1H), 7.01 (d, J= 2.2 Hz, 1H), 6.99 (d, J =8.2
woH2009009501 6. 86 (dd, J = 2.2 and 8.2 Hz, 1HCT/US2B8/069361

(s, 2H), 3.76 (s, 3H), 3.17 (s, 211), 1.50 (s,
611). 195 32 3.59 470 7.47 (d, J = 8.7 Hz, 2H), 7.27
(d, J = 8.7 Hz, 211), 7.11 (d, J = 4.4 11z, 111),
6.98 (d, .1 = 2.3 Hz,EmPLEj;ﬁ‘(, (d, J= 8.5 Hz,
1H), 6.95 (d,J=44 , 1H), 6.88 (dd, J = 2.3
and 8.5 Hz, 1H), 4.20 (s 2H), 3.08\6/%, 3H), 3.33
(s, 2H), 2.40 (s, 3H), 1. OH

10

15

20

1-(4-(2-Hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(2-(pyridin-2-
yDethylthio)pyrazin-2(1H)-one

[o}

o X
o X ; °
N s OH Cul, K3PQ,, dioxane . N s
B [N w1 B
=~ N\/ Br = N\/

\N/\/N\
H

[00150] A mixture of 3-(2-(pyridin-2-yl)ethylthio)pyrazin-2(1H)-one (100 mg,
0.429 mmol), which was prepared by the procedure described in Method 7 except for
substitution of 2-(2-pyridylethylthiol) for 2-(4-chlorophenethanol), 1-(4-bromo-2-
methylphenoxy)-2-methylpropan-2-ol (133 mg, 0.514 mmol), N1,N2-dimethylethane-
1,2-diamine (113 mg, 1.286 mmol), K3PO4 (0.106 mL, 1.286 mmol) and copper(1)
iodide (82 mg, 0.429 mmol) in dioxane (1.0 mL) was stirred at 115°C for 90 min.

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 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
Hz),3.76 (2 H, s),3.35-3.57 (4 H, m), 2.22 (3 H, s), 1.27 (6 H, 5).

EXAMPLE 113

[::]/\\/STE%:F/[::I;

1-(4-(2-Hydroxy-2-methylpropoxy)-3-methylphenyl)-3-(phenethylthio)pyrazin-
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196 50 3.78 484 7.34 (d, J = 8.3 Hz, 2H), 7.22 (d, J =

8.3 Hz, 211), 7.05 (d, J = 4.4 11z, 111), 6.92 (d,
w@2009/009502. 2 11z, 111), 6.90 (d, J = 8.2 11z, HAWYS2008/069361

6. 87 (d, J = 4.4 Hz, 1H), 6.83 (dd, J = 2.2 and

8.2 Hz, 1H), 4.14 (s, 2H), 3.79 (s, 3H), 3.27 (s,

2|—|),263(q H=7.7 H, 2H), 1.54 (s, 611), 1.19

(t, J =7.7 11z, 311) 1972@—21{ 2 7.25-7.09 (m 8H),

6.87 (d, J—44Hz 6)80(dJ 9.4 11z,

111), 4.09 (s, 211), 3 30 (2, 2H), 3.23 (gd@ﬁ%m

=

10

15

20

25

30

298k|22|—|) 2.9 o
sagsiideendvags

[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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(dd, J = 7.2 and 8.2 Hz, 2H), 2.58 (g, J = 7.6 Hz,

2H), 1.55 (s, 6H), 1.13 (t, J = 7.6 Hz, 3H). 198
W®@70098®4%01LH NVR (400 MHz, chloroformd) 6 ppm PCT/US2008/069361

8.40(2 H, hr. s.), 7.59(2 H, d, J=8.78 Hz), 7.28

(2 11, d, 1=8.03 11z), 7.09 - 7.23 (311, in), 6.97

(2 11, d, 1=4.27 11z), 4.22 (2 11, br. s.), 3.79(2

H

1H

10

crl\l/)'i}&llgeﬁt@n s birdire isgsay’s'l’ re§‘)&10nslw§g eaﬁrlgd outlth th§ )prelkt%%e §§w1t15666 -

3t hanol - p $
1431 gM [-@)ﬂ: E’iynT I-ME¢H gnd 1ncreasmg concentratlons 0 unlabeled test

molecules. Reactions were terminated by rapid vacuum filtration over 96 well-GFC
Unifilter plates pre-coated with 0.075 ml binding buffer containing 1% BSA, and
washed 3 times with 0.4 ml of Phospho-buffered Saline (pH 7.4) containing 0.01%
TX-100. Filters were dried; 0.05 ml microscint 20 was added to each well and
radioactivity was subsequently quantified by scintillation counting on a TopCount™™
microplate scintillation counter (Packard). Inhibitory constants were determined by

nonlinear least squares analysis using a four parameter logistic equation.

Biological Data
[00154] The following 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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J=2.47 Hz), 7.34 - 7.43 (3 H m, 7.23 - 7.29
(211, in), 7.16 (1 11, d, 1=4.40 Hz), 4.38(2 11,

W@ 2009809881 (2 11, s), 1.68 (6 11, s) 200 123 4B86I/LE20h8’9361
(500 MHz, nethanol-d) 6 ppm 7.38 (1 11, d, 1=4.40

11z), 7.29 (2 11, dd, .1=8.52, 5.50 Hz), 7.19 -
7.25 (3 H m, 6.98 - 7.05 (3 H m, 4.29 (2 H,
s), 3.74 (2 H s9), = 13 H m), 2.98(2 H,
i, 1=7.56 ). 2.2 ”EE‘%{;B%? ﬁ%@o’ (6 H s)
Exanpl e No. (ilyeine e“te157cf Ex bhe No. HPLC (Merl)
LC M5 1H NWR (CDCl 3) 20 3043

19 3127

23 3153

40 3218

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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201 113 468 1H NWR (500 MHz, nethanol-c13) 6 ppm

7.39 (1 11, d, 1=4.40 11z), 7.25 -7.31 (411, m,

W@ 209009571 25 (4 11, m), 7.03 (1 11, d, . 1=ACRBSH89/069361
4.28 (2 H, s), 3.74 (2 H s), 3.24 ~3.39 (2 H,
m, 2.91 - 3.04 (2 H m, 2.28(3 H s), 1.67 (6 H,

s) 10013211f desired the am no acid prodrug esters

MBY[0pEs7§ Onﬂﬁéﬁrﬁedoow w'é%ﬁt \%’Sﬁﬁ%ﬂ@@?ﬂl&go &L tR&kdent diQfay 0 of
exanpl e, HCL salt was prepared by

d| SBo bty &%ﬁ@eé@@ﬁm@ﬂwﬂ ion %sthwgveragesvé ifPo} &8y piier to the first
e
st i beginngng oi\lap® red ¢antiniing JalyubroagH Giyded atshwenkesi in&d%

ﬁs_f ll. mt ﬁ h)gloéﬂlz%%?oil%g%'\égn%%l \!vgg_rnaﬁ%&;l aﬂ%')3t() %%)[ae g Rﬁlgbat’a were
7. 1aluaied 4¢ihg ABOSB {udd], Fishers 18.SD sl'tlmstldsH) 4.19 (s, 2H),
3.64 (s, 2H), 3.23 (dd, J =7.4, 15.4 Hz, 2H), 2.90

(dd, J = 8.0 and 15.4 Hz, 2H), 2.62(qg, J = 7.5 Hz,

2H) BiofosRQ H§ta 6H), 1.14(t, J = 107.5 Hz, 3H). EXAMPLE
202 1-(2-Methoxy-4-(2-ox0-3-(4-(trifl uorom et hyl)ph

enyl t hi 0) pyr azi [nExarple F1) Dogel ) phWiaighy R gstuotpan-|2- y1

2- ami no- 3- net hy|l but anoal éng/S2F3C vaiR VehgR133] To a
stirred m xture of143he @l cghol | descri.b®d i n HExanple 71
(0.882 g, 1.949 mmol), @4- d nethyl am pgpyri dijne

(0.714g. 5.85 nmol) and| N {3 but oxycag hgny1)-L-valine
(1.271 g, 5.85 mmo[gy I N[ I83ML pf CHZ§47Z at P|was added
WEC (1.121 g, 5.85 mmol |- er stiTyLag at anbi ent
tenperature for| 30 m n, [t 0 Ed(,lllfhlo/lll xturle was
9]

I
transferred to [a—scparatot et 2‘ “hed—wiHt h col d
5% H2SO4 (3x), 5%%2001 (ii( and Wﬁ"é)r ane-dri ed
over MgSO4. Evaperati-onof thersolverflafforded 1.03 g
of crude producl_aglét_he_Bd:S_am %o pr oduct
was dissolved in a 1:2 mxture of TEAI CH2C12 (18 nl).
After stirring for 15 min the sol vent was evapor at ed

10 n WAKSL. Whic the divguidondies beanalsaaribed regondiedo sevpiat eplpdyments,
fu %?iloué"ﬁlgﬁlﬁ%ﬁ\s]@erefo, hQdidition 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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washed with cold 5% Na2CO3 (2x), and dried over MgSO4
to afford crude 790 ng of product after evaporation of
the solvent. The product was purified by flash

chromat ography (80 g silica gel, gradient elution: Ito
8 % MeOH CH2C12 over 24 mn) to afforded the desired
valine ester as a free base (0.69 g, 64%yield). 5
[00134] HPLC (Method 1) 3.84 min. LC M5 2.26 mn (Ml
= 552), HNMWR (CDC13) 7.74 (@aims = 8-7 Hz, 2H), 7.72
(d, J = 8.7 Hz, 2H) 7.13 (dJ = 4.4 H, 1H), 7.02
(dJ 44Hz 7.00 (d, .J 85Hz 1H), 6.99

= 2. nd 5 ,
'_ﬁcoglp%%l % 0591';1'_% gr igl%(rm(a eélﬁfé]lly?cg%)%?bg? saé%e,:reg{z 30
(t, J= 5.2 Hz, 1H), 2.05 (m 1Hgr? 1.40 (d, J = 6.4
Hz), 0.98 (m 3H), 0.92 (m 3H) }9[00135] The HO salt
of Exanple 176 was prepared Py, di'sSsol ving the corrpound
in CH2C12 (9 nL). Aftgr ol }
IN HCL in ether (2.85 : ) Rhas added with
stirring. The yellow preecipitat eRWwas col |l ected and
dried to afford the HCl salt (0.74 g). [00136] LC M5
vvas identical to the free bask. H NVR (CDC13) 7.74 (d,
S 8.7 15Hz, 2H), 7.79 (m 4H), 7.33 (d, J = 4.4 Hz,
W“E‘H) 7.18 (d, J = 8.5 Hz, 1H), 7.15 (d, J = 2.4 Hz,
1 7.02 (dd, J:2.4 and 8.5 Hz, 1H), 5.51 (m 1H),
(1§apﬁdnby;lerﬁxﬁg (d, 3H),3.33 (s, 1H, 2.30(m 1H),
;Zd ){ 4 Hz), 1.12 (m 6H). EXAMPLE 203
20‘?‘2@ Y- 'T’h‘ﬁef”fluoro 3- (2- met hoxy- 4- ( 2- oxo- 3- (4-
(trifl ux)qsoajet hyl') phenyi t hi o) pyrazi n-1(211) - yf | phenoxy)
propan- 2-y1l 2-am no-3- methyl butanoate 1001371In an

anal ogoViss 4 basidi 3 tod-mpmbergeeyaioabied, aran Blkahphain ofbto 3 carbon

th | | bed Ex |
. S
( m+1 = b&&r_\)l oPhelﬁmamh,ex%eSiig (Z]lﬁayflb@s)é'lBgltgﬂaﬁd Snt{i 1,2 Ocri 3 of halo, Ci6
H T r adi
3@?351“ AN SR ke R oG Blkyl,
cgﬁﬁ@k?l’ﬁr hefefRfaR39] | FI NVR ( 500 I\/Hz CDC13) 6 ppm

O7(dd =35.13,” 6.92 Hz, 6 H), 1.97 5-2.20 (m 1
HR’ i3 -EzG-(Jdm withm beigian integerpeletedfond, 24nd$; 4. 26

15 éEgs?O%p’ng) 4.44 (dd, 1=11.08, 3.53 Hz, 1 H), 5.73
, 6.91 (dd, 1=8.56, 2.27 Hz, 1 H), 6.97
- Gidbwermlkil, phenylalkyB deaﬂyﬂcﬁ?gﬁgyéaﬂ?g%kg@yﬁ&lk)ﬂ 1
odi um
cy"kgql?xﬁ’l ﬂ?‘ﬂd@fﬁ&ﬂﬁ@é ‘?’fé’?’ﬁlB §°’5’>§ﬁ‘2' G- 3-(4-(trifluoroneth

Oxé‘a):hJ is 1ndepcndently hydrogen, OH, CN, -SO.R’, -SR’, -SOR’, lower alkyl, lower

e i 0) pyraz 1( %14 ) - yf1 phenoxy) met hypeyel obut VI
alko’ph@éh@ﬂ@s,o)rpﬂ)%ﬁla Part A. Di benzyl

3, | I oxy 4-(2-oxo-3-(4- 15
20 (tlgflrdb}f oﬂSaﬁ(yﬁ y’fa y’l t hi 0) pyrazi n- 1(211) -yl ) phenoxy
)rrﬂisy@egt(allqhuilyl phosphat e [00140] To a mixture of

RE L afioh oy pBRe: Erogbironbilfec Hytrpgin, of S, ol
) nﬁt M)a@eﬁﬁﬁﬁﬁeﬁ%ﬂ@ﬁ *dr@: geR hz{lé‘gen or lower alkyl;

20(tri fl uoromet hoxy) t hi o) pyrazi n- 2(1H)-one

( Bxihrledradyo thardE- ddl moitl@ﬁatlaai gngubstitued jowerabiegxy groups,
. gunas stirred at
25 andv&lé%l x “o“r: %@%ﬂ@g%&ﬂsﬁﬁé%cool ed to RT. 30 %

hydrogen peroxide in water (10 nl) was slowy added
and the m xture was stirred at RT for 30 m n. The

m xture was diluted with a solution of aqueous 10%
sodiumthiosulfate ( 40 m)jjand was extracted 25 with
DCM (50 m). The DCM I ayer was dried over sodium

sul fate and concentrated. - 103 - The crude product
was purified by 1SCO silica gel Colum (40 g) and the
product was eluted with hexane to 1000/) ethyl acetate
in 10 mm Yield di benzyl 3,3- difluoro-142-m

et hoxy-4-(2-ox 0-3 -(4-(trifluoromnethoxy)ph

S I T |
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EXAMPLE 205 Sodium 1l -(2-met h
oxy-4-(2-0x0-3-(4-(triflu orometh oxy)p henylth

i 0)pyrazin- 1(211)-yfl phenoxy)-2-net hyl propan-2-y1l
phosphate 0 OH K 0 CH F3C0 5[ 00142] In an anal ogous
fashion to that described in Exanple 204, the
phosphate prodrug of the al cohol described in Exanple

38 was prepared. H=561). 1H N 400 Me0D)
o ptes Hisrkd sifeied Roblhddip tenshlingbhickiing, el
methyli¥atbondted Wndated, andind aci8 ebtiérs, posfhhtes, malbdatés3 sidcidles and
6.88(1 H dd, J=8.56, 2.27 Hz), 4.00 (2 H, s), 3.78 (3
glutargies; and alf stepporsgmers thgreofs 9 [ 00143] The fol | owi ng
experinmental descriptions exenplify the preparation of
speci fic conpounds as set out in Exanples 27, 95, 110,

2. i%ﬁﬁcﬁggﬁé%ﬁ%@%ﬁaﬁ&%ﬁ% - 3- met hoxyphenyl) - 3-(2

- ®Kog0;di n-2-y1) - ethylthio)pyrazin-2(111)-one [00144]
Foll ow ng the procedures described in parts A-D of
eXdﬁﬁ}g n‘g%&:ﬂaikylﬁéi“ﬁt?@!%gﬁ?rg?‘bﬁﬂ’é‘ﬁol was converted to
17(i¢ ?ome@e"reai?ln ey Lﬂ&g%@ Qud&lituded with 1, 2 or 3 of halo, C. alkyl,
20met hoxyphenyl ) pyr azi ne- 2, 3( 1H, 4H) - di one. A sol ution
C1.; allpxy, (14 tipalkylgE oxiyiflroroalkoxy, trifluoromethyl, cycloalkyl, cycloalkoxy, or
heterd tl,hyl pr opoxy) - 3- net hoxyphenyl ) pyrazi ne-2, 3(1H, 4H) -di o
ne prepared in Part ? (2.28 g, 7.44 mol ), EtN(iPr),
(B2% #-G-J223 Mol ), PyBOP (6.78 g, 13.0 nmmol) in DWF
(%ts BL% was stirred at ambient tenperature for 1.5 h.
APPRR A eli tion of 2- pyridylethyl nercaptan (1.24 g,

8 I3 160 R lalky] 5Bk I6RISUQDE Was stirred at anbi ent
25t enperature. After stirring overnight the reaction

7 et Hir QHyB@:R] showierlkyl, ioorse eloraoBbFs: 105 - undor

r gduced ur nchj by addition of aq. NaHCO3
a%dﬁgfﬁr%?’zgl'%ﬁf%ggﬁnﬁa@he Et OAc extracts were
WS el onlowrer blikyinand dri ed over MySO4 and concentr at ed.
chﬂ?or@t ography on silica enploying a gradient elution

it /# 2. 5- 10% net hanol / met hyl ene chloride, followed by
chromat ography on silica eluting wth 5Et0Ac, and
trituration with EtOAc/ Hexanes afforded the desired
product 14442-

3. hyae exyrendss Asfinsd oplam -3 whereinghy erepspes isef Eerpplaligr a
ph%%@%kﬂt%lggﬁyﬂl%bpz( 1H) - one (2.15g, 68%yield).
1- (442- Hydr oxy- 2- met hyl pr opoxyR? 3- net hyl phenyl) - 3- (5-
(trifluoromethyl)pyri dicp- 2-/;/;“3@) pyrazi n-2(1H) - one
Part A.

2- Met hyl - 1- (2- net hy!!‘\ﬁ;lH @xy) propan-2-ol OH
K2CO3, ACN H20, 150C 150 1001451 A mi xture of
2- met hy1- 4- ni t r opheno¥~#%. 50 g® 35.9 mmol), 2, 2-
di net hyl oxirane (7.77 g, 108 mmol), K2CO3 (4.96 g,
35.9 mmol) and NaH2PO4 (4.31'g, 35.9 mol) in McCN (50
m.) and H20 (8.82 nlL) was stirred at 140C in a steel
bonb for 6 hours. After cooling to RT, the reaction

4,  Wdhe dompdund ofCldimelgwheseihur at ed 20NaHCGO3 (80 nil) prior
t%.e traction with EtOAc (100 ml). The EtOAc | ayer was
dri'®®d¢>over Na2SO4 and concentrated. The crude product
Wasis R bohd beslichehaiblof ¢ %o 9ehbemaenBL 0gr aphy enpl oying a
sol vent gradi'ent (hexane to 60 % ethyl acetate) to
efuse 2-net hyl - 1- ( 2- net hyl - 4- ni t r ophenoxy) pr opan- 2- ol
(7.3 9, 32.4 mol, 90%vyield) as yellowoil. M5 (Ml =
226). 1H NWR (500 MHz, chlgﬁofom -d) S ppm8.00 - 8.15
25(2 H m, 6.86 (1 H d, J=8.80 Hz), 3.90(2 H, s),
2.33 (3 H s), 1.40(6 H, s). Part B.
1- (4- Am no- 2- et hyl phenoxy) - 2- net hyl propan-2-ol - 106
- Pd/C, H2, MeOH H O2N2N 1001461 A m xture of
2-nmet hyl - 1- (2- net hyl- 4-ni t rophenoxy) propan-2-ol (7.30
g, 32.4 mmol) and 10% Pcl/C (0.345 g, 3.24 mml) in
MeOH (150 nL) was hydrogenated at 1 atmof H2 for 18

AL « o a1 I o, .




ol (6.10 g, 29.7 mvol, 92 %yield) as clear gum which
was carried forward without further purification. Part
C.

N142, 2- Di net hoxyet hy0- N2- ( 4- ( 2- hydr oxy- 2- met hyl pr opoxy
)-3- 10 net hyl phenyfl oxal am de OH OxNH2 THFI Et OAc,

DI EA0O H2NC??reflux O 00 1001471S|l ow addition of a

sol ution of et hyl 2-chl oro-2-oxoacetate (4.69 g, 34.4

rlrm()l4)a %ﬁ%&ﬁ‘fﬂ%h ﬁ%lgdu?%%hﬁ ‘Q{ﬂ;lar opan- 2- ol

(6. 10g. 31 2) rmobhdloj n THE (100 nL) resulted in
formation og)a 1Ep pitate as the reaction stirred
at RT for 3 chtirreasolution of Et3N
(13.06 ni, g4 Mg _) alaogly, 2, 2- di et hoxyet hanam ne (3. 94
g, 37.5 mmol) in EtO0Ac (100 nL) was added prior to
heating thedhi xt flogmetyly yx for 25 hours. After

cool i ng andgconcent fiioRAAIKeR vacuum the residue,
fol |l owi ng d| utlgngvmth was gi{racted wi th aqueous 0.5
N HC1 (2 x §b0 nL); thidedkyCH3C13 | ayer was dri ed 20over

sod|um If te an centratedto yield
NL1- (2 ng g?ﬁ'iﬁ% ‘N2- (4-(2-
hydr oxy- 2 e} hylpy@ﬁqu ) - 3- et hyl phenyl) - oxal am de

(11.40 g, 30.6 mol,, 98 % yield) as white solid which

was carri edb} or wBY@ZiiY Pout furt her purification.

Part D.

3- Hydr oxy- 1- (4 (Eﬁh éhaky 2- met hyl propoxy) - 3- et hyl phe

nyl ) py eachi of-a), 2132( ) bd)n@womb shbgrituied withsals uikybﬁnﬂﬁornlnethyl

nmet hyl prop thyl phenyBoxal am de (11.4 g, 32.2

ol ) jolt %‘3%} h%?ﬁi 38.6 mol) in AcOH (120 ni)

was st i3y ed bedzoﬂﬁ&ad dptidnABaubstitired fvith hald o¥0y.; alok gl

coolin% and_concentratjon under vacyum . addition of

cH2C12 (300 brazpxgzoliritionally sybsiprated mithdelo, whi ch was

col | ecgd by 1Ehhkkﬁﬁb°n and was washed with CH2C12

(150 i) to

3- hydr Xy - 1ﬂﬁﬂaﬂﬁmdeﬂbMWbﬂﬁmﬁdMWbﬂh@p&w%) 3- et hyl phe

nyl)pyra2|n 2(1Hyone (7.19 g, 23.53 mmol, 73.1 %

yi el d) °G4s brown solid. M8 (M1 = 226). 1H NMR (500

MHz, mgnhanqlingBiyl Gptaily sitititutst wih (rfludrontdhylf. 98 (1

H d, J=8.52 Hz), 6.50(1 H, d, J=5.77 Hz), 6.41 (1 H,
Jig=6. 05 Hz), 3.82 (2 H s), 2.29(3 H s), 1.35 (6 H

s) art

1-(4- (5 FVdroxy 2- met hyl propoxy) - 3- net hyl pheny1l) - 3- (5-

(trifl ®dr oméhyl) - pyri di n- 2- 34t hi 0) pyrazi n-2(111) - one

1001491,.A mi e of
3- hydr i@y WP&%Z hydr oxy- 2- met hyl pr opoxy) - 3-

15nethy@phenxkﬂpygag@n;Z(lkb-one (100 ng, 0.344 mol),
Py BOP HEER P. 603 mmol ) and EtN(iPr)2 (0.180 ni,
1.033 DRE (6 nL) was stirred at RT for 3
hour s |or (ﬂnggg
5-(tri Iuorgrret hyl ;%??gﬁﬁlgsele?tﬁflgomg}ycme ng, 0.413
mol ). After stirring for 3 dgys, ofhe\reaction was
diluted with a sat ur ated hb F 5 ) prior to
e tract?on MAth Et 0Ac {20 n1P qme Et OAc | ayer was
|—eubneue1’—chb@|§ and O_Qpncem(mamag. The crude
prioduct was puri f,ivalieby' prep- HPLC ( Phéneaehphosphaina 5
mcron 30 x 250 nm flow rate = 30gradient = 20% A to
10098 in 30 mn., A -90%120/10% MeOH 0. 1% TFA, B =
109420/ 90% MeOF1/ 0. 1% TFA). After concentration, the
residue in EtOAc (30 m) was convened to the free base
by washing with ag. saturafeg Nali C1 (30 nl). The
Et OAc | ayer was dried over 25Na2SO4 and concentrat ed.
To yield 1-(4-(2-hydroxy-2-nethyl propoxy) - 3-
met hyl phenyl) - 3- (5-(trifluoronethyl)pyridin-2-ylthio)p
yrazin-2(1H)-one (22.76 ny, 14% as off-white solid.
M5 (M+l = 452). 1H NWR (500 MHz, chloroformd) 6 ppm
8 88 (1 H, s) 7.89 - 7 99 (2 H m, 7 16 - 7.24 (3 H,

— g oA " - A P Py A ~ r~~N



cycloalidPwhith®.

1- (4- (2- Hydroxy- 2- net hyl propoxy) - 3- net hyl pheny1) - 3- (ph

enet hyl t hi o) pyrazin- - 109 - 2(111)-one [00151] A

m xture of 3-(phenethylthio)pyrazin-2(1H)-one (25 ng,

0.108 mml ), which was prepared by the procedure

described in Method 7 except for substitution 5 of

2- phenet hyl t hi ol for 2-(4-chl orophenethanol),

1; (4- br onp- 2- net hyl phenoxy) - 2- net hyl propan-2-ol (33.5

jgb“ﬁ\r@§ nmol ), copper iodide (20.50 ng, 0.108 nmol),
&4+ R=M/ng, 0.323 mmol) and

N, N - di et hyl et hyl enedi anmine (28.5 ng, 0.323 mmol) in

dindxhee2; (1.0 m) was stirred at 115C for 2 hours. The

reaction m xture, aié,qezL@.polingdi.Q/a.'i;, was filtered

and the filtrate was congentrated/The crude product

1@%%§HE&F$¥hégﬁﬁ%’siIicgﬁbeh c ﬁbn%tography enpl oyi ng

a solvent gragdjent (hexane to 100% ethyl acetate) to

elute to yield 1 -(4-(2-hydroxy-2-nethyl propoxy) - 3-
met hyl phe(phenet hyl t hi o) - pyr a2vf- 2( 1H) - one
0\062 | gPBcioalkbxy whidh i§| s off-white
solid. M5 (M+tl = 411). 1H NM R (500 MHz, nethanol -d3)
g@?(}.38(1 H d,1=4.40 Hz), 7.25 - 7.32 (4 H m,
C16=77.24(4 H m, 7.00(1 H d, 15J=8.25 Hz), 3.83 (1
R isH, (35 akkoxB.GRQ(kyHorhlo; 2. 90 - 3.05 (2 H, ),

29(3.H, s), 1.35 (6.H s). RADI OLI GAND Bl NDI NG ASSAY
é&s&%@e@%ﬁ%ﬁw ACTI VI TY 20Assay and

BrYisepi cal Eval uation [00152] Conpounds of Formul a |
were initially characterized in an in vitro binding
assay to determne their Ki or ability to antagonize

coCeeat SLPRBh 25 MnaRaZ S bakhed RrTh BB otphyoyt

naphthii, petidig ylhp gamidimyl, prsazimd rhentzimidazMebRid Betzowazoly. 1001531

Menbranes from stably transfected HEK-293 cells
expressing a nmutated (E4Q AST) hMCHRL receptor were
PT. uhy oflole 8, wRsrBig R iiz@l-Cpalkatdordl £ £kant i al
centrifugation. Binding experinents were carried out
with 0.5 -1.0 ug of nenbrane protein incubated in a

e gt Pl 9, MBI e\ B il B altptoblo I,

. _dror - Q >Ompetitio LAt g assays,
@%ue\g\c/ti ons @ carried out i e presence of with
0.06 - Ocit” nMT Phel3 [ ;gpkl Tyrt9] _

5

10 5.
6.

15 7.
8.

20

Cl

MCH and i ncreasing concentrations of unl abel ed test

nol ecul es. Reactions were term nated by rapid vacuum
filtration over 96 well-GEC Unifilter plates

pfle wogioend of Claind) 3@vtsreid  bi ndi ng buffer containing 1%
BSA, and 5washed 3 tinmgggwith 0.4 nl of
Phospho- buf f ered &l ,ne,(pH 7.4) containing 0.01%
TX-100. Filtters were dried; 0.05 m microscint 20 was
aﬁdgd/P wel | and/nadipgactivity was subsequently
quantified by scintillation counting on a TopCount| m
nR tis epEtlatxy os oietityl;] | ati on counter (Packard). Inhibitory

t ant det ' b [ I t
R e EPhdn St PoRaRagtEer | ogiati ¢ equat fon. 10

i-0al cRat a_10Q1541 The L?g representative
vitro bi oIaI dat a asured in a binding
say for_ thexgofmpounds_ fr0 he Exanphgs herein

above: Examle Ki (nM 113 8 124 9 65 10 110 17 125 17
131 18 38 20 181 21 67 28 36 33
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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
Exanple Ki (n M 39 1580 157 1730 49 3043 19 3127 28
3153 40 3218 50 4664 EVALUATI ON OF PRODRUGS
1001551The rel ative ability of the prodrug to enhance
exposure (bioavailability) was assessed in an eight
hour PK study using cannul ated Sprague Dawl ey (CD,
Charl @s River Breeding Laboratory) rats. The

npounds (parent and prodrug esters)

9. A compound selected from the group consisting of the following structures or
pharmaceutically acceptable salts thereof:

M
cl ) ONQO/ 0
O KZ Bons

-
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were adm nistered p.o. at 2.0 nkkg as a suspension in
0.5% net hyl cellul ose, 0.1% Tween 80 in water at 10
ng/ kg p.o. Blood sanples were taken at 1, 2, 4 and 8
hr. After determ nation of parent concentration, an A
UC was cal cul ated for the eight hour study. 10
Assessnent of In Vivo MCHRL Activity 1001561 Mal e
Sprague Dawl ey (CD, Charles River Breedjng Laboratory)
rats wei ghi ng appr oxi mat el Mere placed in

i ndi vidual plastic cages th di ng. The
roomwas nai nt 50% hum dity, and a
1512/ 12 i ght cycle| li ghts out at 1600
hours. The rg er e conﬂhf%oned for 5 days prior to
the start of the study to having a choice ‘of foods. A
normal chow (Harl an Tekl ad, 2018) tﬁzénfontalns 18%

protein, 5% fat and 7396carbohyoran apd a high fat
hi gh sugar diet (Research @i et [2327) @that cont ai ns
20% protein, 40%fat_a d\{)&%rate where the
car bohydrat e itirelyl & ose and the fat is
20soybean ang-esgeonut oi N.-8t udi es have reveal ed t hat

rats exhibit a high preference for the high fat/high
sucrose diet (80% preference). Body m5|ght and

consunption of both kinds of food as wat er
i nt ake were neasured dallx) a.@mlable ad lib
t hroughout th t ud ood co tion is presented as

dai ly calorlc SuUNp1 |o ch |s(1he sum of grans of
chom;nult|p||-o t he Kn L/per gram 25(3.5) plus
grans of h| fat hi gh sugar nultiplied by Kcal per
gram (4.59). - 112 - 1001571 Basel i ne body wei ght was
measured prior to drug treatnent on d 0 of the
study. Baseline food consunption was tEe aver age of
the 3 days prior to the f| UQ nt. Drug was
adm ni stered daily p. o at 2 kg at 00 hours
begi nni ng on ai |y through day 4
as a suspensi 596 ggyhyl cellul ose, 0.1% Tween
80 in water Ht 370, 10 and=30 ng/ kg p.o. Al data were
eval uat ed usi ng ANOMA and Fishers PLSD statistics.

Bi ol ogi cal Data Exanpl e Dose (ng/kg) , ght Reduction
versus Vehicle 193 3 0.7% 10 2.1% 30Y3.4% 194 3 0. 9%
10 2.7% 30 7.4% 202 30 2.2% 27 45 4. 1% 113 45 4. 2%

101001581 Wil e the |nvent¢on be deidcri bed
according to sex 0 32 vari ous

nodi fi cations eto, | itron to those descri bed
herei n, may hesgre appar@ to those skilled in the

art fron1the foregoi ng description. Such nodifications
are also intended to fall within the scope of the
appended clainms. - 113 -

O\X
. o N,[::j/ OH
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Clainms 1. A conpound of Fornmula | or a
pharmaceutically acceptable salt thereof R8 R2 R3 5
wherein O is a phenylene ring; R is Z-Y-X-, wherein X
i sO; Y is a bond, a 3- to 6-nenbered
cycl oal kyl, or an alkyl chain of 1 to 3 carbon 10atons
optionally substituted with a |ower al kyl noiety;

Zis aryl or heteroaryl, wherein Z nmay be substituted
with 1, 2 or 3 of halo, Cl.6 alkyl, Cl 3/ al koxy, Cl1_3

t hi oal kyl, C1_3 trlfluoroajgoxy thyI
cycloallcyl cycloalkox -aryl

-EEG(I)m wit pE| Iectedfroml 2
and 3; 15Ei sOor \y)omer aIkyI phenyl al | cyl
cycl oal kyl , @ycloallcylallc I, alkylcycloalkyl

cycl oal koxy, al kyl cycl oal koxy, or cycloalkoxyalkyl,

and each J is independently hydrogen, OH CN,

- S02R7, -S127, -S0117, Iomer al , 0.0 al koxy, CF3,
-0CF3, or -000128; 20R8 is al kyl ,~0or

cycl oal kyl ; R7 oM Oa%Q% is Cl.6 al kyl,

| oner cycl oaI I hal ogen, hydrogen, or
-S-Cl1_6 al kytr” R8 and R9 each i ndependent |y

hydr ogen, hal ogen, or |ower alkyl; with the

proviso that E-G and R3 are not ident' al
unsubstituted | ower al koxy groups, %% amd when Gis
|l ower alkyl and J is H R3 @s ydroge®H and

prodrugs thereofse :ctedyﬁlo roup consisting of
acet ates, pi vaI, net h I‘\;é\‘bonates, benzoat es,
am no acid egte phosph# , mal onat es, succinates

and glutarates; and all stereoisoners thereof. 5 2. The
conmpound as defined in Claiml wherein Xis 0; Yis a
bond or an al kyl chain of 1 to 3 carbo t ons;

Zis aryl or heteroaryl; wherei Bubsti tuted
with 1, 2 or 3 of halo, oC1.6 al Cl3 al koxy, Cl1-3
thioal I cyl, CI. | fUorgal Rbxy;” trifl uoronet hyl,
cycloalkyl 8% koxy, MQfﬂOheteroaryl; R2 is

-E-G J; IS or S; Gis |lower alkyl or 4
alkylcycloalkyl, Jis H OH SO2R2, |ower alkyl, |ower
al koxy, or CF3; 15R3 is Cl.6 al kyl, Cl1)\5/al koxy, 11

or halo; R8 is H or |ower kyI bGy H- 3.
The conpound as deflned |n wherel n the
compound is of P fmaceutically
accept abl e salt reof 1 43 NRO | A 4. The

conpound of @ aith 1 mhereln Xis 0; 25Y is a bond or
al kyl chain of 1 to 3 carbon atons; Zis (1)aryl,

which is optionally substituted Wi t h: halo b) C1,6
al kyl, c) C1,3 al koxY, 5d)trifluoroneth e) C13
(2 h

trifluoroalkoxy, or g)ChB thloal s eteroaryl

which is:
c[/©/\/
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a) pyridinyl, 10b)pyrazinyl, or c)pyrimdinyl, each of
a), b) or c) being optionally substituted with C1,6
al kyl, trifluoronethyl, C13 al koxy, or hal ogen,

(3) benzot hi azol e optionally substituted with halo or
Cl. 3 al I coxY, 15(4)benzoxazol e optionally substituted
with halo, (5) benzim dazole, (6) thiazole
optionally substituted with C16 al kyl,—or (7)

qui nol inyl optionally substituted with
trifluoromethyl; 20J is (1)H (3)OH ( COOH,
(5)COO(Cl1. 6 al kyI) 25(6) S@212 r ) pPHdr ug esters
whi ch are sel ecte %ﬁc cH3 \ / (00 CH HHI
- 0- G CH2NH2) \ - valin® \, and phosphat e
( HO OH ) \ g~~0sP=0 mué‘%r 2; Gis CH2, (CH2)2,
(CH2)3, -CH2-CH-CH3 CH3 \ / CH3 , -CH2-C ’cycl oal kyl
which is .55,6 , or cycl oal koxy whi ch IS 5Ei s0; R3

is H Cl-6 al koxy, Cl allcyl, or BY is H halo
or |ower alkyl; and RO |soH onpound of
Caim3, wgerein Z.i sosel .o om t he group
consisting o ny ; yI pyri di nyl,

pyrim di nyl, azi nyl , N ZI m dazol yl, a

benzoxazol yl . 6 The conpound of Caim 3 i er ein R3is
Cl-C6 al koxy or Cl-6 alkyl. 15 7.The corrpound of daim
3, wherein Rl is selected fromt he consi sting

of : 8. The conpound of Cbal oﬁ-| R2 isCH or
20R3 is netoxy or rretqy electedfromthe

group consi st

10. A pharmaceutical composition comprising a therapeutically effective amount of a
compound as defined in Claim 1, in association with a pharmaceutically acceptable carrier or

diluent.

11. A pharmaceutical composition comprising a therapeutically effective amount of a
compound as defined in Claim 2, in association with a pharmaceutically acceptable carrier or

diluent.

12. A pharmaceutical composition comprising a therapeutically effective amount of a
compound as defined in Claim 3, in association with a pharmaceutically acceptable carrier or

diluent.
13. A pharmaceutical composition comprising a therapeutically effective amount of a

compound as defined in Claim 5, in association with a pharmaceutically acceptable carrier or

diluent.
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0 Clo d 9. A conmpound sel ected fromthe group
consisting of the follow ng structures or
phar maceutically acceptable salts thereof: a ™
a o d o a o d a , and 510. A
phar maceuti cal conposition conprising a
therapeutically effective anmount of a conpound as
defined in Caim1, in association wth a
14. pharphaagatenttal tompueipplceRpdsiag b thegdpettically leffedtive amoudtlof a
A pharmaceut.i cal, conposition cqQnprising a .
comped 25 defined an JaimsGs BE3ssecartionvith 2 phargacryticalipsserpipblgcarrier or
ditudefined in Caim2, in association with a
pharmaceutically acceptable carrier or diluent. 12.
A pharnmaceutical conposition conprising a

t her apeut i cal effective amount, of a.canp d as
15 ol MBS ek s Tioh clGofRRE tostinpfy AR Bhount of
compdimi B defikied Ga Imax GEpbalRnGAl 4 siiarfhcchbiélillywesdptablel@irrier or
. A pharmaceutical conposition conprising a
dilugnger apeutical |y effective amount of a conpound as

defined in Caimb5, in association wwth a

pharmaceutically acceptable carrier or diluent. 20
16. 14 Aphptreacriinaliconepiisitivoepmyrising a tewansniically gifective amount of a

comitaoglﬁﬁ%g ggtitirlﬁa%‘ék Q/afiﬁ%f ) ?qc%ls%i%t%g?vﬁ t%ﬁﬁc%%%%%gp lj'rﬂa%ce%%able carrier or
dilugdhar maceuti cal |y acceptable carrier or diluent. 515. A

phar maceuti cal conposition conprising a

therapeutically effective anount of a conpound as
17. ekl ﬂﬁ%&ndc@utgaﬁfﬁﬂosidoﬁ cBRpAGhE b iRRaptLlidll$ effective amount of a

pharmaceutically ‘acceptable carrier or diluent. 16.
compoypdas deftnedtin €2dim irpassodistion vathhpphasinaggutically acceptable carrier or
dilutgerapeutically effective amount of a 10 conpound as

@efined in Aaim8, in association with a

pharmaceutically acceptable carrier or diluent. 17.

A pharnmaceutical conposition conprising a

therapeutically effective anount of a conpound as

defined in Caim9, in association wth a

pharmaceutically acceptable carrier or 15dil uent.
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