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WD 2007/ 087204 PCT/ US2007/ 001178 HETEROCYCLES AS
NI COTI NI C ACI D RECEPTOR AGONI STS FOR THE TREATMENT OF
wOYSBZOPRDEM A FlI ELD OF THE | NVENTI ON 5 The prBGENS2007/001178
invention relates to nicotinic acid receptor agoni st
conmpounds useful for treating nmetabolic syndrone,
dysli pi dem a, cardi ovascul ar di seases, disorders of
t he peripheral and central nervous system
hemat ol ogi cal di seases, cancer, inflammtion,
respiratory di seases, gastroenterol ogi cal diseases,
di abetes, and non-al coholic fatty |iver disease;
pharmaceutical conpositions conprising such 10

COTHETEROCRULES 263 NIED TIRIEPLR D S

nicotinic acrad receptor ago

conbi nation w th othk :
of treatnment using the corrpounds and conmpositions to

treat conditions such as netabolic syndrone,

dysl i pi denia, car di ovBKBLD OF $HERSYENTIONT der s of
nervous syste

t h {
. -ﬁ%f ggl caﬂ% la?glglgggrg?atrggﬁe &licotinig pgidhieceptor agonist compounds
useélgirfor treatipg h‘ietdbeﬁ@S?ﬁdroﬂﬁétdﬁﬁfﬁrﬁ{ %h&fﬂ:vé@@i% a @séases

he atlc teatosis and non-a
d({grﬁgfé §f fgl thr@f:nqu@usmyEthQ‘\bfﬂalolbgmw diseases,
caacer] lhﬁ’anh%ﬁnliﬁ@éblﬁsﬂow 8§balEs %t*o%rﬁ l §iag iseases, diabetes,

ysl i 20 However, nicotinic ac
ang Ekggxnhc gqtgéln@rf@@@gsegu phagpatéutidal m:gnami‘ltlons comprising such
comtipdiundea phhf T o

Fﬁ{ naes pm Crg?dlzﬁtgd&zgs rec‘g&ﬁﬁo@ﬁ%ﬁﬁ"& c%uiuﬁ Scid receptor agonist

ldl § 8dn combinatorwithrather l'l'geraptegbobgeglﬁé( Wﬁ%ﬁtlﬂﬁ% of treatment

Shishi ndesirabl e si
us ? het gﬁﬁ%@dé’gﬁ% %h&%@tlé Mato reatean %gp@mas metabolic
Syflﬁr@ﬁ%@@hgﬁeml&p¢mﬂw¢ﬂﬂ(ﬂ‘séa:’%ﬁ dissraerd 8f th peripheral and

cerﬁGéer a Chim Ital 1950
g 0, e.%é igg“%%%‘%@%%?é@??aseﬁnQﬁncer.t'a§larrmasm respiratory
lseases gmstpentgroligicaladiseasey, kessstesl ho In
fattg%’By? geé%% FR 2563223 di scl oses nuc?éeo& galkgsr{gl% g'?°"'a'°°h°"°
er et al., J. Chem Soc., Perkins Trans. |

(1972), vol. 8, pp. 1041-1050 discloses the synthesis

of 8-substituted r|d023leor|md|nes S. Rao,

I ndian J. Chem -@ﬁgﬁﬁﬁ—m E INVEN JQN 30

d| srdicoaaB: adie r@)ﬁfﬁé@ﬁhée@i % § %@ Lm di s
Ho Het er ocycl es, og)ééﬁﬁgif g i érgggelaggg’gshpldemla

v&?%%r 8@'”&1@‘“&'&? ‘E"i‘%%!f&h*mde)ﬂﬁects such as flushing and diarrhea. It
is thEréfdre HdamabRyio grdvids
i n% hyl am nomst%' e'rggﬁ)roé’ed NESURIE A IRASALGS aepnistsrwith
IMproyesheicasy aht{pﬁ&ng mﬁ?bohansynmmﬁé@?mmamemla yet without the
undBSiFAbIe8d i/ ST | substitu
_ " alanine derivati vel's“g éﬁﬁ)wﬁégﬁnéﬁ?ﬁ?'&'{?w?@@ﬁﬁwde such
ImproMggdjicotinic acid fareptasagasist.scl oses the synthesis of

PYMRIRiE, BEZetERHA! tal. {F050) vol. 80, p. 121 and M. Ridi, Gazzetta Chim,
Ital. (1952) vol. 82, p. 23 disclose syntheses of barbituric acid derivatives. FR
2563223 discloses nucleoside analogs. T. Paterson et al., J. Chem. Soc. , Perkins
Trans. 1 (1972), vol. 8, pp- 1041-1050 discloses the synthesis of 8-substituted
pyrido[2,3-d]pyrimidines. S. Rao, Indian J. Chem. (1974), 12(10), pp. 1028-1030
discloses the synthesis of pyrano[2,3-d]pyrimidines. M. Skof, Heterocycles, (1999),
51(5), pp. 1051-1058 discloses one step transformations of.(S)-1-benzoyl-3- -(E)-

dlmethylammomethyhdene] -5-methoxycarbonyl-pyrrolidin-2-one into quinolizinyl- and
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conmpounds of the above references differ fromthose of
the present invention. WO 2004/ 110368 descri bes

w@ eohiosev4 on t herapi es for the treatnment of PCT/US2007/001178
hypertension 5 conprising the conbination of an
anti-obesity agent and an anti-hypertensive agent.
However, WD 2004/110368 fails to describe nicotinic
acid receptor agonists, or conbinations of one or
nore nicotinic acid receptor agonists with a second
therapeutic agent. WO 2005/00§217 descri bes
conbi nation therapies for the treatnent of 10
dyslipidenia conprising the adm nistration of a

R B I I LR

(1 999)d 86(:?)1 bp 225{2351d|80|0893dhé eyafHeyis af Wraﬁ—&or@s However, the
nor e c acid receptor

colffghindB e APoyBlBiShaceh et mdngge ! heresent invention.
WOMﬂim@ deséenb&ssomdiritivH tﬁéﬁabilé%rfép lﬁétr&@fméﬁeof hypertension

treatment of 15 diabetes conprising the admnistrati

cogprising,ihs sRMpHRtion ofpranti-abiesty @genyand amanti-dypertensive agent.
HowWver Wabh 200/ psits a"l'@"tﬁ‘é%rscnw rOGHHi &]agﬁy%({eﬁ'térsaéo%sts or

describe nicotinic acid receF or agoni sts
copbinations efirneer Bise sicotinie ac cttﬁqemt@r agonistsagithacsecond

thégg&l}'%(%ég%@gh a second therapeutic agent. US

descri bes comnbi nation therapies for the
t r e MY Q@es2105000D 8 degcritaas conmlmahcrrgtrtdmpmkrfontr% tréstroént of

ySipidetprRbARHSRG e AlndRSRMT of HRBraARSlen BF nfany-opesity agent

and ani antt-dysllpldibmagentUS-lo@&Qéf ONZIQBGSfOﬂUZSI 7tf8ils to describe nicotinic
or

. ' ni cotini c ac cept or a on| sts,
aciliTREERF Ao S EeRbnaiBRS rtinst Simors dicptinic agidseceptor agonists
with gose cdred marhpamceagmlt t herapeutic agent. US
200 b nbi nat th f
OO D528 s A hERe e 2 vment o
diabdtéséarhpabingithefadinpfstiition 608 cBmbiha8dh BF Sn %‘Htldolﬁ’ésnty agent and
ni cotinic- acid receptor agonist and

an pgggg@la? r%ﬁgg@to rifeweves W&k 00¢4Hd 0378 ailaite dggcr@be nicotinic acid
recé 5t donifts, SScormbilttdAe BFheébe rr%lza dﬁg%{}% g&@jie&‘ebfgp agonists with

ose of the present invention.
a 58%%%‘? thrapgylie @OgBL.der i vat i ves which are agonists of

e 20040122088 550 G, BRI i ppaimont o besiy
corgprsipgdhe admpiristiationnfpponmbindtiarhef an appetitd swmreissant and/or

me%o%@qgfé)éxﬁgﬁcg@wgﬂr%% }%’e ot {/oﬁ%%ﬁolﬁ O\ﬂoa&ver us
20%@1,%29@& fails tpaiem:lnbe(nu):otlnlazmc[)'@d‘;btof\ﬁﬁomlsts or combinations of

bne or more nicotinic acid receptor agonists with a second therapeutic agent. US
2004/0229844 describes combination therapies for treating atherosclerosis comprising
the adminisﬁration of a combination of nicotinic acid or another nicotinic acid receptor
agonist and a DP receptor antagonist. However, the nicotinic acid agonists of US
2004/0229844 are quite different from those of the present invention.

W02005/077950 describes xanthine derivatives which are agonists of the nicotinic
acid receptor HM74A. However, the xanthine derivatives of WO2005/077950 are
quite different from the compounds of the present invention.
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R1 )O (I and pharnmaceutically acceptable salts,

sol vates, esters', and tautoners thereof, 5 wherein
woR00788Ret ected fromthe group consisting of HCRUS2007/001178

hal oal kyl, -al kyl ene-R4, -al kyl ene-R5, -al kyl ene-R6,

al kenyl , al kynyl, and -al kylene-Oalkyl; R2 is

sel ected fromthe group consisting of R7, alkyl,

hal oal kyl , -al kyl ene-R5, R4, R5, R6, R7 and

-al kyl ene-O-R8; 10 R3 is selected fromthe group

consi sting of alkyl, haloal k§l,. -alkylene-R5, R4, R5,

R6, and R7; or . R2 and R3 toget her with the'car bon

atomto which they are both attached forma

cycl oal kyI or het SWNMARY] @F THENMNVENEI@NN said
o Tt e Snadit e RS e tien RipVHeS sondpo st Shéormita (:

groups or 15 V\/nerel n said cycl oal kyrR2ring can forma
spirocyclic conpound githa second )Mcl oal kyl ring or
with a heterocycl oal kylyri er &in Rhe second

cycloal kyl ring or the oLl oal kyl ring is
unsubstituted or indepen entl substituted with one or

nore X5 groups; R4 is unRibsd t ut ed cycl oal kyl or
cycl oal kyl substituted. wit(h one or more X groups;

' Y. t ut d Wi t
an PlgRRACRUHEATIREN S0 SBUAEL B Shit W bl v
wheosinsi sti ng of unsubstituted heteroaryl and heteroaryl

R IEHEbIE it ol iididigt M i hBBataLy Alblpng ', -alkylene-R®,
-alibdeneR%dIknyh alh%)ﬂramr-@lky%‘ﬂaegooélkﬁl,, 25 R8 |s .

el.ec fromthe n n H

R? igge S Eéecp f mthe(qj)ou | sust%_q%leégil' Fék @ﬁlq@m -alkylene -R5, R% RS,

R%MW%RM%@&DM ed fromthe group consisting of H, ,
and R7; WD 2007/087204

3. al kyl 4, R5, ,
R 'ﬁ:tqy‘ﬁﬁﬁeﬁgfowvgﬂwupm@ﬁcﬁtw fealkrh balaalerh aleyignedy’. R, R®, R,
amdR:gd ng of R9, -C(O-alkyl, and - O - R5 each R11
i s ipdependently al kyl or phenyl is -0-
aﬂm(‘?uf@pe*h%’a{éﬁh e P§rqu6$5>éndemh19h é@xeetaeaoh attachrd form a

GErBdlyh 8P§b§érb69c|85 Aby@bﬁg eRhefbikWaid cycioBndh KY hetsrBeycloatkyl ring
is unsubst%ut’ed or mbependently substltuted with one or more X5 groups, or

wherein said cycloalkyl ring can form a spirocyclic compound with a second
cycloalkyl ring or with a heterocycloalkyl ring, wherein the second cycloalkyl ring or
the heterocycloalkyl rmg is unsubstituted or mdependently substituted with one or
“more X5 groups:

R is unsubstituted cycloalkyl! or cycloalkyl substituted with one or more X' groups;

R?® is unsubstituted eryl and aryl eubstituted with one or more X? groups;

R® is selected from the group consustlng of unsubstituted heteroaryl and heteroaryl
substituted with one or more X3 groups; _

R’ is unsubstituted heterocycloalkyl and heterocycloalkyl substituted with one or more
X* groups: '

R® is selected from the group consisting of H, alkyl, R*, R, R®, R7, -C(O)-alkyl,
-C(0)-R° .

each R? is independently selected from the group consisting of H, alkyl, R*, R®, RS,
and R";
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each X2 is independently selected fromthe group
consi sting of hal ogen, alkyl, -0-alkyl, -OCH,
whadoomsiyd , aryl, and al kyne; each X3 is i ndepetdes100y001178
sel ected fromthe group consisting of hal ogen, alkyl,
and N- oxide; 10 each X4 is independently sel ected
formthe group consisting of alkyl, R5 -C(O)-alkyl,
-C(O-R5, -C(O-0alkyl, -alkylene-R5, R4, and
-S(02)-al kyl; and each X5 i s independently selected
fromthe group consisting of galkyl, -aryl, -CN, halo,
hal oal kyl, -0-al kyl, -al kylene-R5, -O Si (R11)3 a
fused aryI ring, C(O al kyl, a fused heteroaryl

;2‘° L sheps K&E}T%%Séé’% C?C_@SQ%(@D&RS( Q%(Pdaélg{:ﬁ\nd _C(O)R

each$ 0123 irfiependedly -k Wydrepreripd, - S(02) - al kyl ene-R 5,

: N 5.0 al kyl,” ~N(R9)--C( O - O R4,
Y'SN%R@)' &@ ) IN(R9) 2 and - N(R9) 2; wherein said fused

eelclé\r)ltf1| lsrnhaépé’rﬁdéﬁly SelepfatPbhi tHeegrotip carsiapegienhhlogen, alkyl,
substituted . one or nore substitutent sel ected

fO-ae at QR Bﬁ@aﬂW'o?"Ykzan%ﬁH‘V@&r d fused heteroaryl

eacf‘n')@g Sqégéé?ghé E}Fggl%k{éd"%ﬂhﬁ{e Stk ééh’és@ﬁ’n%’"ﬁf RaRRRnOkIKky,

I'n anot her enbodi nment e present
+®r-\aﬂmh €DHi bamﬁladteﬁll,taﬁ(hamyaﬁnaceut ical conposition

eacf@g’p Ogg%@ﬂ%@mg&%&&&bW hg%ﬁgd c‘éc?n%gﬁﬁ’é‘f)f Rbic¥en, alkyl, and N-

oklaemaceutl cally acceptable salt, solvate, ester, or

cach Bleab R85 s Rl 0B, SIRUBITHHHig . -cr0aton,

TERRE, (T Dialkyl, saldyleactRY RY amdrS(od-atityl; ancat | ng
ient, such as

each i iRonasrahasnty seiried rrdaf e hlin folf e ERBOR -af, -CN. halo,
Haralder-©-afky, h@nmém@lnér ab-SipRt g g fiaednenyy eing, -C(O)-alkyl, a fused

iR oo doQebgky, GEIBT3E afnegun SO ERIBRL e, R
BEPRESCE@NONY -s'(eg PRE| (R el INSR YL SEOEalkTepe- R,

thod co ri ses erl

N S-Sk SErrECr Ghat R e 2 R b PGz

I
( Mh?felﬁsgfﬂg{luggﬁe%{ ﬁlgér) |é)‘(t') ﬁ%%\%?n%%%%ﬁtu‘i@tﬁ br ifdpetddntly substituted

PCT/ Ustboam®on e sihsituieot ﬁ@lecéﬁ?ﬁaﬁ'émreﬁikyleﬂﬁeR or X?, and said
pres eﬂSSé(ﬁH&f@be@O ' l@gddfr)@clg%st%sﬁtdfga W%ﬂstnﬂt@étmpgone or more

a disease or n a patient, such as netabo
_ syndr&?@mdpsl i pidernia, cardiovascular diseases,

di ﬁﬁ %rtﬁﬁ y&?hrﬂgfﬁ RA rp%s@ﬁ‘l"in%ﬂﬁéﬂlis Bﬁéﬁ%glﬁtﬁaat Pgﬁ’rmaceutical

cdl i seases, cancer,
commmmmmbomprmrxgaaﬁlaecarﬁe-.glaatly effective laogpmil ofditdeastesne compound

of Forgufa i R BRErerEL RN Aeefir RO G stiitet 5l ot putomer
thericof, a7 atWastonefgreninace wicaliyptacoéptble carrier.

In another embodiment, the present invention is directed to a method of
treating a disease or disorder in a patient, such as metabolic syndrome, dyslipidemia,
cardiovascular diseases, disorders of the peripheral and central nervous system,

hematological diseases, cancer, inflammation, respiratory diseases,

" gastroenterological diseases, diabetes, and non-alcoholic fatty liver disease. The

method comprises administering to the patient an effective amount of at least one
compound of Formula (1), or a pharmaceutically acceptable salt, solvate, ester, or
tautomer thereof.
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| east one conpound of Forrmula (1), or a
phar maceutically acceptable salt, solvate, . ester
wo@roovagmoaer thereof, in conbination with at |PEEFUSHNE001178

additional active ingredient selected fromthe group
consi sting of hydroxy-substituted azeti di none
conpounds, 10 substituted R-|actam conpounds, HMG CoA
reduct ase i nhi bitor conpounds, HMG CoA synthetase
i nhi bitors, squal ene synthesis inhibitors, squal ene
epoxi dase inhibitors, .sterob biosynthesis inhibitors,
nicotinic acid derivatives, bile acid sequestrants,
i norgani ¢ chol esterol sequestrants,

In amw%mh@ﬁ ethel présent sAEntibANS direasl fond hb&thﬂﬁ&af treating a
chol est er ester transfer roteln |nh|g|tors

disegpper HiSomlsk i falisnoih 36 Mtebolic SHRAr A vsliPIdRBia.

 cardi i far d:§§£§es I‘Hnéﬁlﬁe?é 6Fmépéﬂgﬁéfal%ﬁbtdént:%¢ indrvous system,

esters of plant stanols, lowdensity Iipoprotein
hemagelegical dingasest eaRCerainflaramiaiont seSpiram disegees.st s,
gast%’éﬁﬁiey?lgg@ql e s%asgé'}!%%s‘é; n% éﬂlﬁzuét%ég{s?sd aer&%érﬁ -Ciic fatty liver
dnseaagl dirensiathod bobiprises, admmlssieungltotthe Playiest ad@ffectnve amount of at -

*teast pARERAbahERREBE IRl o obgb R Bl BB R RH, sonvare.

esterndu taut@mer tiseraof, en eoaﬂmnatias evitai lelabbose adatiotenaictive ingredient

ERCITETI S LT T T —,

subﬁ&@fécﬁii}ﬁactahﬁé@ﬁlp@bnﬂbaﬁlMGr@&@F?é@bct%gerihﬁlb&or ebthpounds, HMG
transporter inhibitors, NE transporter inhibitors,

CoAcpynthatasgophibiters mpsialeng gynihasis infikikars nsqalage ipsigase
inhilit® rs 2{ef9Nb St BLEhAB RIS mléé%lcw d &Gt REO @Il%&éd

MCH2R agoni st's/ ant agoni st s, NPY1 ant agoni st's
sequenrteyyai @psgampmoéaféﬁmtsgqumzmﬁg&w&@ Grhalestgrol O-

.acylﬁghgﬂaqgéer%lbﬂt&gt l:ﬂél’es &?F éé‘te?%%?é%r%?&lH'.ﬁﬁ.B\’térs fish oils

I'vati ves, agoni st's
contawegmeuataa@mm amds rmssalalgaﬁwsspmblé:ﬂ&eﬁe adand staspls and/or fatty

T T "
PPAR i dyjdrosts, PPé;rR)t/engomstBu [377% 3¢ eecermobnt(mimato& R-AR receptor agonlsts,
iporg BB SGtnaRIE TR P e PSR B R0 Shmab tratyceride
transpdnt proteirs inhitdfragbite atii reaBABiptiorhinhibitors, PPEAY 3 agonists,

trigl)if%‘%int o gﬁr%glk)ggrsgég?;% éanﬁ Fggflggge?rlmgltgfs 1iclg\xrd%indsity lipoprotein
receptdr manam, pwale’S a\g@re@mrommmre%m@w@wm&tm@ PPAR &
tivators, acyl-estrogens; cQcor

partiz] 3P aisEs. dife gt e reEeRiod QST T Ansportganhibitors, NE

tran$pditdy lhﬂlb‘itorél@BS%ritQ RistPinverderb¥niaed, q;h EMNBRRIdSHists, H3
i nhi bitors, dicar ox ate transporter _inhibitors,

antagopisig/invera@ S9oRists: Wb‘*@é\tggorpfﬁb%aﬂ%k'@'% Agpaists/aatagonists,

NPY1NAhidigbfists, NP‘W\S' éHté 8hists %P‘?’Qsag(ﬂf%t's Wb@ﬁﬁls‘f@ mGIuR5
agents, anti-dy em c agents, rece

antaganisierieptias, laptbm ﬁs@pt&wén \atpss, l@pitlorderﬂv(@tnug@n@muoud antagométs
orexir +é8érb<i&f A9 gbhRS 'BRIR Qi &HhiBts| TEK- A%P{Eﬁ’?sté BNRE SNTF

synpat hom neti ¢ agoni St's,  dopam ne agofl
derivedivesoONT agonists/madjatess, B E2c egepisis, Moedr agenists, monoamine

" reup@ltéammbl?oqg,c S@rtoﬁcﬁ%lhr}guB%l{g)l“ﬂ|t§'r{6tr§,g@ﬂ'PSﬁ %’gonlsts, phentermine,
topiramate, phytopharm compound 57, ghrelin antibodies, Mc3r agonists, ACC2

inhibitors, B3 agonists, DGAT1 inhibitors, DGAT2 inhibitors, FAS inhibitors, PDE

o inhibito'rs, thyroid hormone B agonists, UCP-1 activators, UCP-2 activators, UCP-3
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| eptons, gal anin receptor antagonists, bonbesin ago
ni sts, neuropeptide-Y antagonists, thyrom netic
wa@o@nosg204dehydr oepi andr ost erone, anal ogs of 10PCT/US2007/001178

dehydr oepi andr ost erone, urocortin binding protein

ant agoni sts, glucagons-1like peptide-1 receptor

agoni sts, human agouti-rel ated proteins (AGRP),

neuronedin U receptor agoni sts, noradrenergic

anorectic agents, appetite suppressants, hornone

sensitive |ipase antagonistsb MSH receptor anal ogs,

a- gl ucosidase inhibitors, apo AL mlano reverse

chol esterol transport inhibitors, fatty acid binding
actipators, anylmﬁitrtaigemm glicocbARRid agodistatnyaganists, 118 HSD-1 inhibitors,

SO BB el TN AP Gl rHISEb e By, dicarborylate

transPEART AThiBIOMY, HlucoyEnpamsisoredr ihABIBFE S YsphaYE fHangPe rter inhibitors,
are useful for treati ng. condi ti ons_such as netabo

antidighgtisrgentysanthinyesrtgnsve %%ﬁraﬁo%%@uﬁlwldam%a@égts be receptor
anté’do?%@e %Eoﬁﬁobﬂﬁeﬁfé's@&%@n/ﬁﬁ&o@%%él %gl?@%r}f?é‘amtslf% r1protein (apo-

_'y hemat ol ogi cal di seases, cancer

B/M &)pnha:nt@r? slirnseal lm@mgmabedopegmalag@hmasmslanocyte-
surfl 88 oS8 Ep it ity AP G hAbhy anvagoriss,
Ieptons,emlaom cedier adtagonister tmi‘nblesmeagmusisn neurdspesmtdeahr

oo e T BSO o e
dehydrmpiandrasterdines crecbrtin bindiagroten eintadaiisi| glu.(da)gons-hke
e B b0 B B oot e hromecin
receﬂjfbﬁdgﬁﬁists toralbeetargoansiect dogentdll sbddtite sgbp?’essants hormone

sol vate, ester

ceutical | table salt,
senbilie GRose atagnHist MR- {SPeplt Rt Uaas, GRldas gagrinhibitors, apo A1

: mllaG@Wr%'v%%é]@h@fes't‘éro'RﬁanéEért(ﬁ@ﬁIBﬁbﬁha'fgﬁﬂ/ acid binding protein inhibitors

)al kyl ene- R4,
(FABf’éslara%f aitw orichisangparterprotsin inkyibiaes (RATP).
(C1- C6) al kenyl, (Cl- Cs6)al kynyl and

(CL-CD)al kyl ene-O. (G1CB) al kyl - VIO 2007/ 087204
PCT/ US2007/ @BETAKLE Eb BESCRIGNION OF THEINVENTION
??@_eé%i?ﬁ?a@kyc}:% ﬁg&% %@h%lcow (ﬂ‘?hgaﬂr§¥l§nt invention are

usefu €I- Btk 9o pditio0s RBIChRS mtzs!ed)lezzswwrbnmndylshplgiwmp

card G AIANReBE L A ALEYr ind R BRI oo o B systom,

henta@glegiuai disadsash eanaet imflarhoration, msmratotyeghsaeeebot h

gast?é%ﬁt‘é?@?g %é%%ﬁ?p%étgmoalt}@%tgpk sis, and non-alcoholic fatty liver

daseé@@ Qe oy charad égrhpoand$ GF & Pydwsrg iovartiomad ary beracnglmstered alone
i S unsu stltgltqed or substltuttggrwlth one or nore

or |rb<';c2m natign w 'P"P(%PE’?F'( @%’twggﬁm d%g,cn ed herein.
( Ch effrscamibodinght, 38 Presantadvahfidn AN@irédted to a compound of

Formula (), or a pharmaceutically acceptable salt, solvate, ester, or tautomer thereof,

as described herein.
In another embodiment of the compounds of Formula (1), or a pharmaceutically
acceptable salt, solvate, ester, or tautomer thereof,
R' is selected from the group consisting of H, R?, (C;-Cg)haloalkyl,
«(C4-Cg)alkylene-R?, -(C;-Cg)alkylene-R®,~(C1-Cg)alkylene-R®, (C1-Ce)alkenyl, (Ci-
Ce)alkynyl, and -(C;-Cg)alkylene-O-(C,-Cg)alkyl;
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10 nore X1 groups; R5 is unsubstituted (C6-Cl4)aryl

and (C6-Cl4)aryl substituted with one or nore X2
wWQ@r@aps7208R6 i s sel ected fromthe group consi stP@myUsf007/001178

unsubstituted (C2-Cl10)heteroaryl and

(C2-C10) heteroaryl substituted with one or nore X3

groups; 15 R7 is unsubstituted

(C2- C10) heterocycl oal kyl and (C2-C10) het er ocycl oal kyl

substituted wth one or nore X4 groups; R8 is

sel ected fromthe group cons73t| ng of H, (Cl-C6)alkyl,

R4, R5, R6, R7, -C(O-(Cl-C.° 6)alkyl, -C(O-R5. each

RO is independent|ly selected fromthe group consisting

R? iSsslettectrprbing sioup s eaa R ng op ey, (C-Celtiloalyl, -(C+-Ce-
)ai%@)neCﬁi R8) RF, kw RBBAd - @1%3ﬁ5kyleP(eJC$-R80-

or- N each X1 is independently sel ected
R® lsgs@apt%’o gnsthangrqsm ernging of -Ce)alkKy(C1- Ca)haloalkyl -(01-06-

)aﬁ?xfe%lﬁﬁ) b keys | RG%{;C (06) hal oal kyl ,  (C8-Cl4)aryl,

’I Kyne; each X2 is i ndependent Iy
aﬂdll%%togﬁtheomthhbeglanbpn abori totwinighdhey are foth attached form a

EE SRy of Gt CfRRh ek lind reRHATLRAEXro)eycloalky!

driiCeiEptesterycypibaiRylathd Isoumsutestigntedpocsutsstitttedgwithi one or more X°
hal ogen, (Cl-C6)al kyl, and N-oxide; each X4 is
9"AURSendent |y sel ected formthe group consisting of

R* id GAsdsstalited (C@no)@?clo@( K9 of (&35-Ch))elkialkyl €LEktITRRed with one or
mC( O;‘ZO(Cl Co6) al ky Cl- Co-) al kyl ene-R5, R4, and

QIPYRS.Co) al kyl ; and WO 2007/ 087204
RS lé:’ Gﬁéw&ﬁ@@&@é&&)a%uw @@Ck%lhﬂ' gﬁﬁgﬁﬁﬁé@ WithS6h& oF abre X2

fromthe group consi'sting of C6) al kyl, a fused
greepgld) aryl ring, -C(O -(Cl-C6)al kyI a fused

R id %‘89]'% ﬂﬁﬁg?{oég‘? i ugl é%ls |r&5§|éphn§h%§fﬁ%(@® gﬁzéﬁltﬂ%)heteroaryl and
(C@(Q));)rrateroawb);ub}tmted ®itb Dnerar more X groups,

|3 §f-ggt%sé&§e@2-hkéb§[%?§?clgafgpg@ k ﬁo)rﬁaterocycloalkyl substituted
wml( %gao@(rm)w groupi;R9) - C(O) - N( R9) 2 and - N(R9) 2;
R i Reebey TErb R eRa TPl (R RGR RO - -cOrCr.
si)mlkylpr@(@)*%t itutent selected from - (Cl-C6)al kyl ene-R7

cacl RS n kRl T 38 o R A e L Gk T, =,
Fg‘?,@msR", I'n one enbodi ment, Rl is alkyl.

R'%is selected from the group consisting of R®, -C(O)-(C1-Cg)alkyl, and -C(0)-R5;

Y is —O- or —-N(R'%)-; :

each X'is independently selected from the group consisting of halogen, (C1-Ce)atkyl,
-O-(C4-Ce)alkyl, -OH, (C4-Cg)haloalkyl, (Ce-Cia)aryl, and (C4-Ce)alkyne;

each X? is independently selected from the group consisting of halogen, (C1-Cs)alkyl,
-0-(C1-Cg)alkyl, -OH, (C4-Cg)haloalkyl, (Ce-C14)aryl, and (C+-Ce)alkyne;

each X3 is independently selected from the group consisting of halogen, (C4-Cg)alkyl,
and N-ox:de

each X*is mdependently selected form the group consisting of (C1-C5)a|kyl RS,
~C(0)~(C4-Ce)alkyl, -C(0)-R?®, -C(0)-0O-(C1-Cs)alkyl, -(C4-Cs-)alkylene-R®, R*, and
-8(0;)-(C4-Ce)alkyl; and
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I n anot her enbodi nent, Rl is -al kyl ene-cycloal kyl. In

anot her enbodi nent, Rl is haloalkyl. In still another
werwodsrent, RL is -al kylene-Oal kyl. 15 I n yRECT/US2007/001178

anot her enbodi ment, R is -(CH2)3CF3. In another

enbodi nent, Rl is n-butyl, n-pentyl, n-hexyl,

i sopentyl, isohexyl or neoheptyl. In a further
enbodi ment, Rl is -(CH2)2-cycl opropyl,

- (CH2) 3-cycl opropyl, - (CH2)4-cycl opropyl,

- (CH2) 2-cycl obutyl, -(CH2)2-&ycl opentyl,

- CH2-cycl ohexyl, - 20 (CH2)2-cycl ohexyl or In another

enbodi mrent, R is -(CH2)3-0-(CH2)2CH3. I n one
eachem)ii’spliln?ﬂ@libtendBaﬂ)(1 B3l Frloen i BrsuREonsisanglor ¢0,K0aeNkyl, a fused

are both attac conbined to forma nonocyclic

(@grélm)arkwnggr&ﬁﬁ) (@5 q?ﬁaﬁswbtqﬁ@rseéirﬁ&bdﬁré’ﬁ?ter@@ryl AB9and
L e )

-Q(0)-REr -Gdpo-REMS(O2R* R@(@rﬁ (QﬁeC@)aNydﬁﬂeﬂ%mﬂ@z) (C1-Ce-
f
)%}ﬂ% Eﬁi 'c Fe;i@ E?%?S‘I o’g{:ll'y ‘Sgr uﬁi. IEiI Er?r_] §?(|3 P aér?g{m@:} »-C(O)-N(R®)
aadbddiRY ﬂt R2, R3 and the carbon atomto which they
are both

he‘f"@ﬁﬁ%}& i t@%gm)% é{@%e ?vf&%srﬂbastl?ute& or mdependently

PCT/ @S&QM@Q WithBon@ or iyt s Esitheint elketiédidim - -CRalkylene-R’
and thgﬂzcarbon atomto which they are bo att ached,

conbidfe 5o ithfused, @vﬁewhﬂer&arﬂm%ﬂé%yrs yrgkbstitited or
anot hehsarhedivilbne B2 m& RPGrddiss.carbon atom to

whi ch they are both attached,” combined to forma
In onecembpdimrab R yis alkylp 3, 4-t et r ahydr onapht hyl ,, 5

bi gy é&héénﬁlé&ﬂé‘nt% ?sORsa'I@Ignéch/EHQlk roup. in a

furt nd thé carbon atomto
\AhllerQﬂleyemedemt R! isdo#ledlkytombi ned to forma

l&?%t#j%'qgtbﬁlr‘émﬂrogjnn?é trﬁpﬁr&t "%} ?o?l%"gpyr anyl-1 ,1

-km ymuamtgeoemmmmant He' iser(ibdy)s@Fs., R2, R3 and t he

CSABeE el AT R b B Sho i Bpeny. sonery o
neohhp4yldl oxa-spiro[ 4. 5] decanyl
g Snab AR bR LI SPCIN ) (G oyciopropy, -
(CHépbydbﬁr&dViec(mi)ﬁ-éyélob@hﬂne(cgﬂgé-ﬂ:ycld’p@iﬁﬂ epptyaetiexyl, —

'E y , R3 and the carbon atomto which
(CH&)?TEWO PEYIYt h attached, combined to form a monocycl i c

mk%up 15 I n anot her enbodinent, Rl is
W$'§77I and the carbon atomto vvh| ch
In another embodiment, R is |(CHz)3-O-(CH2)2CHa. .
In one embodiment, R?, R® and the carbon atom to which they are both
éttached. combined to form a monocyclic cycloalky! group.
_ In another embodiment, R?, R? and the carbon atom to which they are both
attached, combined to form a bicyclic.cycloalkyl group.
In ahqther embodiment, R?, R® and the carbon atom to which they are both
attached, combined to form a monocyclic hetercycloalkyl group. |
In still another embodiment, R? R®and the carbon atom to which they are both

attached comblned to form a bicyclic hetercycloatkyl group.
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they are both attached, conbined to forma bicyclic

cycl oal kyl group. In another enbodinent, Rl is al kyl,
W@ pe788720R3 and the carbon atomto which theyPer/esotniizs

attached, conmbined to forma nonocyclic

het er ocycl oal kyl group. In still another enbodi nent,

Rl is alkyl, and R2, R3 and the carbon atomto 20

whi ch they are both attached, conmbined to forma

bi cyclic heterocycl oal kyl group. In one enbodi nent, Rl

i s haloal kyl, and R2, R3 andhthe carbon atomto which

they are both attached, conbined to forma nonocyclic

cycl oal kyl group. In another enbodinment, Rl is

ha\h%t‘@ﬂothéﬁénﬁ%dlrﬁén@rﬁz tl#‘:eaﬁéﬁlbé’ Ba?dd?f‘éfd?n t(WWfﬁJEh they are both

they are both attached combined to forma bicyclic

attachpel, sambjned te fyym ascyalopgnriyher cmt@wmwp Rl is
ha\'noﬁjné‘tﬁhg ?tﬂ% rﬁgﬁar\g3 8 tﬁ rﬁataf’dﬂwttB wiiBh Qﬁe)é are both
0 ttac

they are |ne orm a nonocy
attaclnetie comtnhedtltaycbrng acdgrahydnosa plhﬂyl,aﬂn@ﬂwéﬁetea!bﬁﬂomaphthyl, .

bicyqfol2ch ARy o IRV IaEOAGHRE Conbi ned 1o forma

bi lpy£ fumé‘reérabeduﬁéﬁ@R@WR:’Qﬁrﬂﬂme tarvoncate b eVt theplare both
is -al kyl.en ¥c|oalk and t he carbon

attachegnfo "E‘%g\%h LR AR eggﬂ@ygdgﬁagﬁ@@yé@ylcmhyg@oﬁyppyranyl or

tetrah{drdtidio wanCdmfdé) b group. In another
g‘%odl mggt i s -al ky ?dﬂeﬁ cycl oal kyl, and R2, R3

and
t He wtbehem%wtvﬁ @ﬂ@;thgrc@rlm ptamtacvigh they are both

cygl | r
st KIS BN N 40 oo s,

4,5 %ﬁﬁ@@@hﬂm benzq[blthinpharnyh b, 8y Bdatrahydroguinatinyt g 1ahdiaza-
t bch they are both attached,
splrolcbﬁ% ned’t 0 ? &%Eﬁm}éﬂg

orma cyclic het erocycl oal kyl  group.
| ingarie emiastiment,dRbisdalikghndrR?,iR® and the carbon atom to which they

are tfth ReEREAT Bl Lo (b eRanotbth R 8UBS s or m
a Ibi mhecerfmidaneoydkbai &iky!, andUR?, R%ammeﬁhdlkﬁ)bnmtdm to which
O
they Gre bt SHibhEd Gatubingi. o B Sbicvie dvclopin Gaatiey
f ﬂgrﬁdr_fi)théﬂéﬁ'wﬁd_lm«any ldtblﬁ MRVIOQIhl@IKURT Rhasd giéél eﬁgbon gtom to which
e mept | is - a ene- O a . an , a
they &is BOHT BBACHE SpRies (o foem & Aesnasvelin Beforgey aomity) aroup.

an’lﬁtiﬂ%ﬁ'\dtﬁef @ﬁmo@iuhbﬁycm B @lky‘i anabk?, Y AhdP the tBrbon atom to
anot her odi me i s -al kyl ene- OalkgkandRZ
§

whiclkthayarg Rat aﬁa@w%m?w%@ R bicyelic hgterocycloalkyl group.

atlhaﬁf&émb@@ﬁmbnﬁdat & RABENG, HHPRY CR? Gnd the carbon atom to which
het er ocycl roup. In still another enbodi nent,

they pre pgth anﬁs;*n%ec@gin@ﬂ to feRm RMoneLysha cyeleaied BHAUP.-15
atlﬁ"8rIo‘Phe‘é\héal"?JfooEm‘ﬁénfi'VF@1 i%oﬁahoéﬂ&ﬁ%ﬁijz R¥Bh8%He (Rrb 8k Btom to

a bicyclic heterocycloal kyl group.
which they are both attached, combined to form a bicyclic cycloalky! group.

In another embodiment, R' is haloalkyl, and R?, R® and the carbon atom to
which they are both attached, combined to form a monocyclic heterocycloalky! group.

In still another embodiment, R' is haloalkyl, and R?, R® and the carbon atom to
which they are both attached, combined to form a bicyclic heterocycloalkyl group.

In one embodiment, R' is —alkylene-cycloalkyl, and R?, R® and the carbon atom
to which they are both attached, combined to form a monocyclic cycloalkyl group.

In another embadiment, R’ is —alkylene-cycloalkyl, and R?, R® and the carbon
atom to which they are both attached, combined to form a bicyclic cycloalkyl group.
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I n anot her enbodi nent of the conmpounds of Formula (1),
or a pharmaceutically acceptable salt, solvate,
w@2i0e08720¢ taut oner thereof, Rl is alkyl and YP@BHUSDO7/001178
I n anot her enbodi nent of the conpounds of Formula (1),
or a pharmaceutically 20 . acceptable salt, solvate,
ester, or tautonmer thereof, Rl is alkyl and Y is
-N(R 0)-. In another enbodi nent of the conpounds of
Formula (1),.or a pharmaceutically acceptable salt,
sol vate, ester, or tautoner fighereof, Rl is
-al kyl ene-R4. I n another enbodi nent of the conpounds
of Forrmula (1), or a pharnaceutically acceptable

Sallﬁ apéﬂlné/raérﬁboﬁﬁﬁéﬁt’ FQVISL% Qﬂ’é‘ﬁé—c?l@l%r 2081, afd R2SR3 and the carbon

ene- R4 and is -0- I n anot her enbodi nen

atomﬂo wmcb shey aribott aﬁeﬁmni €qbinegrtofopnaa mmmyphcahegerocycloalkyl

cceptabl e salt, solvate, ester, or tautoner thereof,
i s al kyl ene- R4 and Yis - . NRO)-. In another
enthodtilimanbtieér ¢mbodimeot, Rlds ealkdenedcycloalkyl cand R?, R? and the

conRRCHRETS ek bl S5 BRI 78 ondSsd e o

gro

hetef8Bgslb AR ghiup. he conpounds of Formula (1), or a

phar maceutl cally agceptable salt ol vat ster
t adh Qﬁﬁre’f‘ﬁ@ﬁ%‘?nt [3;:‘ i s-alkylgRe- Q]é\kpg % % ang. the\,@rbon atom to

whlca‘p ' i Q&Wﬂédﬂ%@%&%é& 30 fdrn |a”m@WéE §IFC cycloalkyl group.

inent of the conp qunds of Fornul a (I

phé\'? gaern embpgimert éﬁ’otlama&@é@n@ O-adfryhaared Rengrandothe carbon
atm{-l"’H'ﬁv\ﬂ'ﬁt‘??1 thd¢ ngé’gotﬂtthé el domhbiedte o@ & Ei clic N&?&Q)kyl group.

n anot I nent t’he conmpoun
or Iraapbmembpdtmeny R'gs a@zﬂeﬁew@a@aﬂtan@a *yBf @nd the carbon

atorﬁ% |cthi|)|%2§¥ h %PS{;@@& cd?r]rbfn% @(’llgor m ()H?c hg}erocycloalkyl

anot he’conp oun
growp.phar naceut i cal I y accept abI e sal t sol vat e, est er,

o SHh ABIEERRLI R, 2L TR 7,  p ne carbon

atornito avijitlathay and bot bitacked,egirabinedstal formsa bmb&c heterocycloalky!
ester, or tautomer thereof, Rl is -al kytene-R6 and Y
grours - 10 N(R10)-. In another enbodi nent of the

conpanbeseradmbatifbiént ¢f the cdmpohds a’asanhh@(lb Yor a pharmaceutically
acceptable salt, solvate, ester, or .t r th

accegtaple galt; solyptey estggy op favtemer therenf . |'%gg<pfb Bgﬁﬁe |5y'“ -
sehgahethdr é&ﬁbbb%éﬁl%mh@%hﬁéuﬁkﬂls of F@Hﬁ)llia (I) ora pharmaceutlcally
hal oal ky| -al kyl ene-R5, R4

- .aCC%FPf‘@PP%Fa'&n‘ERJH?% eptast of F?éJt%EB\%éUﬂE%’foR F%Plhyl amé |\5 s IN(R™)-

a ﬂ’r’i‘%hﬁﬁ?&“éﬂwﬁéblrﬁenta&ﬁﬁﬁtc%%ﬁoéﬁéé of SBFM@F&?(I) %?rta?bharmaceutlcally
or tautoner thereof ‘

acceptable palbpvale: P?t%’epétﬁlé@"Wéh?ﬁﬁ?éyﬁr éﬁu:?'&)dﬁ@?ﬁl ng
Of Iﬁ‘ hgh{?%egh}ﬁ{ém of tAkkdntp&ulit®s offorfiala (i or¥Bharmaceutically

acceptable salt, solvate, ester, or tautomer thereof, R' is -alkylene-R* and Y is —O-.

In another embodiment of the compounds of Formula (1), or a pharmaceutically
acceptable salt, solvate, ester, or tautomer thereof, R is -alkylene-R* and Y is — .
N(R'%)-.

In ahother embodiment of the compounds of Formula (), or a pharmaceutically
acceptable- salt, solvate, ester, or tautomer thereof, R is -alkylene -R5.

in another embodiment of the compounds of Formula (I) ora pharmaceutlcally' B

acceptable salt, solvate, ester, or tautomer thereof, R' is -alkylene-R® and Y is —O-.
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I n anot her enbodi nent of the conmpounds of Formula (1),

or a pharmaceutically 20 acceptable salt, solvate,
w@sa0e08720¢ t aut oner thereof, Rl is alkyl; R2 apdi/B20atT/@01178

each 4 independently selected fromthe group

consi sting of al kyl, haloal kyl, -alkylene-R5, R  R5,

R6, and R7; and Y is -N(R10)-. In another enbodi nent

of the conpounds of Fornmula (1), or a pharnaceutically

acceptable salt, solvate, ester, or tautoner thereof,

Rl is hal oal kyl; and R2 andiR3 are 25 each

i ndependently selected fromthe group consisting of

al kyl, hal oal kyl, -al kylene-R5, R4, R5, R6, and R7_ An

gnlgﬂgﬁmgg%%%ﬁﬁen?fof Hhe c6 pIFRRIMRIESOfF ormeula| ) of b)phaomaceutically -

acceptable salt, splvate

lepp.Rogind Y is -
accePtablauizmyeoivater ester, drautorher tharrpl. R r5 -aliylepeR &n

gac i ndependently sel ected fromthe group consisting

N(R'0)-- al kyl, hal oal kyl, -al kylene-R5, R4, 30 R5, 'R6, and ,
R7ir, 8R6th%rismbddimdrit cine kempaamistidhieatmaia (her a pharmaceutically
conpounds of Fornmula (1), .or a.,.phar eyt Q6

accegdablet sajt, sodvate, e§*§r«/%ﬁ@,ut%@ﬁé.“?e%f’ﬁ?§u or?e?@'ﬁ%ﬁebrf], cal
Rl L atir@htastdn 8z oaisowaddiofEoa00iz (0B BeGMpharmaceutically -
nct) BROBisA e ag e o

1178 12 independently _sehected fr g . AV
' accaptable saihsiclvatagesierapkiautomer Hae f, 'S 5183‘%%%8%5,5%"'3 O-.

Rﬁ% aﬁﬁg’h eqwﬂ?ﬁinggﬁt GNAe bdnspold¥ 8] Formblaagiptdrer pharmaceutically
e 0

e conmpounds of Formula,(1), Qr a .g o
accoftabasalt} salvatiey esterceptauipmes dneredio 13‘%@?“‘@@{‘8?3 gpd Yis
t@utonmer thereof, Rl is -alkylene-R4; and R2 and R3 5
N(Rape each independently selected fromthe grous) ticall ‘
cong iawotigr ehbatityént dfatheatdmpounds R Fepauts(l).rer a Ré?fmacf“ ically
R6, and R7. |n another ' RO4Nd R’ are -
acorelaR 82 SONEIS. ASMaPR AL Tal Pyeor o a FoP SRR
eacﬁ%ﬁé?@ndéﬁt selebled fotrother grolerapfsistivig pealkyl, haloalkyl,

ylene; R4, R2 and,R3 are each independently
-a|k¥|§f@cﬁgoR?-r%5m3 hé"ar up consisting of alkyl,

haljpaldother dfbodirkshesetHdbcompouRls drForanda R, Oka @harmaceutically

is -0- 1n another enbodi ment of,the 2 3
accEptahle saft §9lvate,des&raﬂfré%lé‘&m%fathﬁ;?%ﬁg@%;@g?é“‘?'(sya'11 R and R™are
eacﬁgbégbgﬂggﬁf&le‘éfed RERPIRY gidigy edbsisiitig bs alkyl, haloalkyl,

and are . each independently
-all@tﬂrm:-t?éde.r%‘?ner%@f@r'agé%?{#s‘??‘ng of al kyl,

P ﬁll( %i%%%heaghﬁﬁ&@{;‘n%ﬂﬁbfiﬁ\e BémpBaindBtiof Futehd®E (1)aoda Yhasmaceutically

\ n anot her enbodi nent of the conpaunds, 9f
acceptabibaalt, pply@te,aeqjgamfﬂ@gm@@he)yeogéelﬁtajlsﬂg&s QI"?’, R? are ea;:h )
indSaeyaL t%@a ddratisiig oAl haloalkyl, -alkylene-R°, R,
|ndgggqé$§%§%§§{e§n§5ﬁgﬁ§n RS are ea%:h I ndependent |y
RS, 2 enidR”farmhivtine-N{RIp. consi sting of al kyl, ‘ .
hal Pnagkgtlh’er e?n%&&ﬂn%rﬁ?b%ne Bamddeindof B&¥ndla (1), or a pharmaceutically
. . 3
acceptable salt, solvate, ester, or tautomer thereof, R' is haloalkyl; and R? and R’ are
each independehtly selected from the group consisting of alkyl, haloalkyl,
-alkylene-R%, R*,R%, R®, and R’. |
. _In another. embodiment of the compounds of Formula (1), or a pharmaceutically
e . ) . : 3
acceptable salt, solvate, ester, or tautomer thereof, R' is haloalkyl; R? and R® are each
| 5 4
independently selected from the group consisting of alkyl, haloalkyl, -alkylene-R>, R",
R% R® and R, and Yis -O-. |
In another embodiment of the compounds of Formula (1), or a pharmaceutically

' . . P2 3
. acceptable salt, solvate, ester, or tautomer thereof, R' is haloalkyl; R® and R are egch
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I n anot her enbodi nent of the conmpounds of Formula (1),
or a pharmaceutically 20 acceptable salt, solvate,
w@2i0e08720¢ taut oner thereof, Rl is -al kyl ene- RRCT/BR20amah1178

R3 are each independently selected fromthe group

consi sting of alkyl, haloal kyl, -alkylene-R5, R4, R5,

R6, and R7; and Y is -0-. In another enbodi nent of the

conmpounds of Fornula (1), or a pharmaceutically

acceptable salt, solvate, ester, or tautoner thereof,

Rl is -alkylene-R5;, R2 and R3 are 25 each

i ndependently selected fromthe group consisting of

al kyl, hal oal kyl, -al kyl ene-R5, R4, R5, R6, and RT;

5 4

mdeﬁé‘r‘?dgnfn%sel@?:@__cmronr {He gwo'@ér}ﬁp R lr)rg’él‘g tl‘?‘l;aé+$lﬁyl alkylene-R°, R?,
RS, Rf’ctaﬂntﬁﬁlmdsa’lls NiBI‘Oate ester, or tautoner thereof

Rl IS

e B SR y 28 e n iR P BRI g agiharmaceutically

accefpltéﬂ)ﬂb sdalsepldty)| estan) orﬂbb&drﬁéEtHﬁeoRﬂ’ |85a|l@6en@m BAd R? and R®
I n anot her egﬁodl ment ?r t he conpounds, of Far

are qRCIINGRREAFEBLY SelRatsd Teace die EPUP gavﬁlst'§e|<{§§ﬂ*éy'ahaloa'kvl

_a|kyfér§@_R5 R* RAURDEHY RMereof, Rl is -alkylene-R6; R2 and
WO 2007/°087204 PCT/ US2007/ 001178 13 each

i nlaeméememb@@nmm the §ﬁmnwr\gxs@fﬂ=wmwaél)| @§ agrharmaceutically
acce%lté(dﬂlle szﬂalsgﬂ)a | ester achk%lu eFtherEsr, ls?r'ﬂéj RYR? and R? are

'n"anot od| ment "o t he onpounds
eachoinidependeatly sgleated froph dhergoeup coasisting af adpt abalealkyl,

2t R R R R 8P R B el | naopendent |y

S ellneam@!tief eatbddimegt ofi phe cosipstundg affFainkylh, (1), or a pharmaceutically

acoepfpiBtl. spiyReesiBh laulineriesror S sABHER: R and R are

eachmﬂepleadéﬂ:hiy serecﬂeth@hmgmumbbususﬂﬁg epaiili ehélabtk,yl.

-alkyi@L %se e‘tig gét mvh'é Egﬁb‘grr atorr: foa{/vll’(]?/lch ?Egy

ar Mtheaemw&e‘rwbwae e AipoRnkgl of Fdtehuldhie); er @ dr&brmaceut:cany

said cycloal kyl ring is unsubstituted ,or substituted 4 3
acce@,tqtp\leoc,eét éP'Vﬁgﬁ’vee%r g?"o‘aHEPmPht%ﬁ%‘t’ﬁﬁ igrgliienra opnd R” and R
are ddih megEeHaeﬁﬂ%e@aé@ frdnt tle gRIUFCHASIRG O lioR] hatoalky,

acceg{t5 , ate, esteér, or tautoner thereof
-alkyfeng- aRk»y'R Rezaede together with the carbon atom

L MGt V\EeF BRYbG iSO bR tl’i’é E?ﬁ{b%‘émfd%rdf‘ Fﬁbrﬁﬁﬂb‘lﬁl BY% phdarmaceutlcally

ring erein sard cycloa ring 1s unsubst 3
acceotatslamm salvate.estear, mfetautornelr @exeog&upsallwienem sR? and R® are

each’lzrﬁd%menbf?gwQE@ﬁefﬁmﬁﬂgﬁgt L@% F%Rﬁsgrg@?gﬂgﬁ ﬁgloﬂkyl
-alkybmiarReR’ 431,43°, and Ra,uamrlst—le eof Rl is alkyl; R2

= LB o ME cHAPRERGEIA A I gt Aipgrpaceutcany
accepyathle alaity bolvatr.g éster) mmbetament thdareof ﬁ]bst—aﬂqyleme -A°t R% and R® are
each m%epengD nt?y le%E ed'fdm ﬁ1e group consustmg of alkyl, haloalkyl,
-alkylene-R®, R%, R®, R?, and R”; and Y is -N(R")-.

In another embodiment of the compounds of Formula (1), or a pharmaceutically
acceptable salt, solvate, ester, or tautomer thereof, R! is -alkylene-R% and R? and R®
are each independently selected from the group consieting of alkyl, haloalkyl,
-alkylene-R%, R*, R% RS, and R’.

In another embodiment of the compounds of Formula (1), or a pharmaceutically
acceptable salt, solvate, ester, or tautomer thereof, R’ is -alkylene-R®% R? and R® are
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20 -N(R10)-. In another enbodi nent of the conpounds of
Formula (1), or a pharmaceutically acceptable salt,
waeiwaseo4 ester, or tautoner thereof, Rl is al Rgl/pSaNT001178
R2 and R3 together wth the carbon atomto which they
are both attached form a heterocycl oal kyl ring,
wherein said heterocycloal kyl ring is unsubstituted or
substituted with one or nore X4 25 groups. |n another
enbodi nent of the conpounds of Fornula (1), or a
pharmaceutically acceptabjg salt, solvate, ‘ester, or
tautonmer thereof, Rl is alkyl; R2 and R3 together with
the carbon atomto whi ch they are both attached forma

each .HBEE&H&&H @El@@te& h@ gﬁcﬁjgﬂcoﬁgg bk angendisakiy !

I'S unsubstit trtuted With one or nore
-alkylexe- @SD%SR Q) aamile a!ryi Y0s 4Qr. anot her enbodi nent of

R S5 Y Sl PEIRRH: bty macoutcay

accep&'bld/a%aﬁtl IS;D}VatéQe@ted d?&aﬁmgﬂéhkgrermft RO - QD@VdrﬁBRﬁﬂR and R® are
Us2007/ 001178 .14 the carbon atomt
each indegpgp ﬁnﬁytssé'eéadff FiE AERUR GRIRIPYAD R PY@' ﬁga'oa'%'
_a|ky]éHQ:fARél R* R&I [ P ROCH(d YakkM(RINNG i s unsubst i tut ed

or substituted with one ‘or nore X4 S:OUS and Y

-In@nather embpdinant ofthnicagwousdsiaf Qrmwadnderafpharmaceutlca"v
accepgéakfltglga@t Ghivate! estePH HBRHE! BRIFEF, R'Qs%ﬁl@ﬁ&lﬁ@ﬁ? and R? together

sol vat e, ester,. or tautoner ther eof
with theoppItiag) atorrReMiis they are ppthartagiad-frorpa cycloalkyl ring, wherein

ot R R g RESHERRapLR ORY X
dom@hengn@ﬁodlm@t of (2 ChimpoulHBCHiZRMMB)ula (1), or a pharmaceutically

accep&%%%%%ﬁﬁebﬁeg?%&%@?o%%l@é&%lznyl an@_lzﬁ’z%n%g‘ together with -

the capb@mdtomttbl whichrthky g hiotly bitaaheld lfdnnmmtydloalkydmﬁ@, wﬂérem said

cvc'oaf&%f'rﬂﬂga"’smsdbf?”%te o B PR o R PR MGy ps: ana Y is -

O-. solvate, ester, or tautoner thereof, R is -CH2CHS,

B BTSSR o B L maceutcay
acceptéwléwtd%ewaye S@éteﬁtcﬁctaﬁfm.t fherasn W |§Q§l|$y|SR|‘2 RGAOR® together with

the car@ag(@mtpgwhn_c@ﬁ?m@oth @ﬁg@j]g_%grm a/%ycg%@lg%wmg wherein said

cycloa‘?lk)ﬂW@is@ﬁsuﬂ%t%ﬂ%r‘%bstlfméﬁWEH Bik.ortiBRY X! groups; and Y is
| ophenyl, pyridyl, .and thiazolyl; and RS is phenyl,

'N(R“Iénd Y is -0-. In another enbodinent of the conpounds
gfg é;r%tﬁ‘élr %n%admfgnt ?f Hk@aaﬁ@%%u%fl %rnﬁ%?&, 8p laepharmaceutlcally

t, solvate, ester, or tautoner

acceptableGalt, solyateestep@rdautorper M@@@b%@l{gand R2 and R® together
with th&@%@%’(o%& Whidh thdy 2fd B a A QPIRRY b hdt@r)eidatky! ring,

whereln sald heterocycloalkyl ring is unsubstituted or substituted with one or more x4
groups. _
In another embodiment of the compounds of Formula (1), or a pharmaceutically
acceptable salt, solvate, ester, or tautomer thereof, R' is alkyl; R? and R® together with
the carbon atom to which they are both attached form a heterocycloalkyl ring, wherein
said heterocycloalkyl ring is unsubstituted or substituted with one or more X* groups
and Y is —O-. .

In.anothe.r erﬁbodiment of the compounds of Fo'rmula (1), or a pharmaceutically -
acceptable salt, solvate, ester, or tautomer thereof, R' is alkyl; R? and R® together with
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each i ndependently selected fromthe group consisting
of -CH3, -CH2CH3, -CH2CH2CH3, - CH2CH2CH2CHS3,
WO @H2@$12hB) 3, - CH2CH2CF3, - CH2CH2- R5, cycl opr opyi/psS2007/001178
pi perazinyl, piperidinyl, norpholinyl, phenyl,
t hi ophenyl, pyridyl, and thiazolyl; and R5 is phenyl;
and Y is -N(RLO)-. 25 In another enbodi nent of the
conmpounds of Fornula (1), or a pharmaceutically
acceptabl e salt, solvate, ester, or tautomer thereof,
RL is -CH2CH3, CH2CHZCH2CH3 - CH2CH2CH2CH2CH3,  or
-CH2CH2CH(CH3) 2; R2 and R3 together with the carbon
atom to which they are both attached forma
the caybooatagi toowhivkt teyare bodh leytacheddfprraed beterdcydloaliyl fing, wherein
. 2007/ 087204, -PCT/ US2007/ 001178 . 1 Si.O NH / NH
said JOIEORClalin dinoge BoBarkOTd of Hesliey AitBuprg or oo aroups:
and YssuNQRE)%)t-itut ed or substituted wth one or nore X4
grou I n anot her enbodi nent of the conpounds of
o'ﬂ-&‘%thﬂ)em%‘?d'ﬁl%ﬁ&f R EQMRAMNdR offeemepuiadile 0§ a pharmaceutically.

acce‘b@étyléts%lt %%i\ﬁerte Qéte?aéF@Uﬁ{énF%Féﬁ{Be,@EBf iﬂiﬂdﬁlz 8@%1? I-ECHZCHZCHs
‘CHZQZ*&idz@B'z%etfﬁb'echzﬂH(Chb)z; or b@erQ"(bz@Hi-cyolbmeylhﬁfl and R3 are
cactfBcPhleflly SERAeU Hoh e HdaRbs isfiha 7 s SHeHs

-CHzQ)'l:ﬁJH{H -ﬁHl&@HzCHQNHa -QrS{CHHacBRYCHTR—, CWdeHi<R|5 cyclopropyl,
plpe t?irp%g%i%)&nal]r@%hoﬁn&g erné/ll&in'ﬁogoﬁ'be[ml tpe)g{ lyand thigzolyl; and R®

is phbnyhnot her enbodi ment of the conpounds of Formula (1),

o BT RER A Fr SR OB e 1. 875 Snamaceuticany

accep&&@%@%te edtEP, Gi2ehtdch2OHreof, R’GHZ@H%@%Q@)-ECHZCHZCH;;
&ecarbon atom to which ey 3
-CH; 5{3%30 z?«g}z ¥ QA d2Ch2CH,- cyclopropyl R and R® are
eachhﬂﬂéb@ﬁdéhﬂ?b&bécté@h@ﬁi e GFRUP EHRsisHhG 6P -CPNSIGHLEM,, ,
-CHz%HzC(?'h, -CHchchcha -CHzC(CH3)3, -CHzCHgCF3 -CH2CH2-R cyclopropyl
piperazinyl, piperidinyl, morpholiny!, phenyl, thiophenyl, pyridyl, and thiazolyl; and R®
is phenyil; ahd Y is —O-.
In another embodiment of the compounds of Formula (1), or a pharmaceutically

~acceptable salt, solvate, ester, or tautomer thereof, R'is -CH,CH3, -CH2CH,CH,CHj3,

-QH2CH2CH2CH2CH3, -CHzCHzCH(CH3)2, or -CHgCHgCHg-cyclopropyl; R2 and R3 are
each independently selected from the group consisting of -CH3, -CH,CHs,

-CH2CH;CHa, -CH2CH2CH2CHj, -CHC(CHg)z, -CH2CHLCF3, -CH,CHa-R®, cyclopropyl,

piperazinyl, pip'eridinyl, morpholinyl, phenyl, thiophenyl, pyridyl, and thiazolyl; and R®
is phenyl; and Y is -N(R'0)-.

In another embodiment of the compounds of Formula (1), or a pharmaceutically
acceptable salt, solvate, ester, or tautomer thereof, R' is -CH,CHs, -CH,CH>CH,CH3,
-CH,CH>CH,CH,CHj, or -CH,CH,CH(CHa),; R? and R® together with the carbon atom
to which théy are both attached form a cycloalkyl or heterocycloalkyl group selected .
from: . .

i



O 10 NH/--NH 20 \ ,\ YO and; each of said
cycl oal kyl or heterocycloal kyl rings is unsubstituted
wo@roogkRod tuted w th one or nore X4 groups; apdI/¥S1i087/001178
-N(R1o) In another enbodi nent of the conpounds of
Formula (1), or a pharmaceutically acceptable salt,
sol vate, ester, or tautoner thereof, RLis RLis
- CH2CH2CH2CF3, 256 - CH2CH2- R4, - CH2CH2CH2- R4,
-CH2-R5, or -CH2-R WD 2007/087204 PCT/ US2007/001178 -
16 I n anot her enbodi nent of 1he conpounds of Fornul a
(I'), or a pharmaceutically acceptable salt, solvate,
ester, or tautoner thereof, R is R is -CH2CH2CH2CF3

- CH2CH2- R4, CH2CH2CH2 ; R6° and Y
0-—In

Pg?m{*@ I\%@ ut'i Ioe S@‘:t:‘ /O

soI vate, 'ester’, or tautorrer there , Rl s

CH2CH2CH2C|:3/\s . S\CH2C;h«IECH2 R4 - R5, or

- CH2- R6; an In meznf
t he conpounds of’ S’I\—orrrul a (1), 'or a bﬁar maceut i’ caq ‘
aceaph aifIsaidaycloatkyl OahetereSYCé‘Dalkw rnmmtscxnmubslteﬂmmfor substututed

| w'th%agzér@%qﬂ“-lggge R2CH2CH2 R4, - CH2CH2CH2- R4,

CHZ andR3togethervv|ththe 10 ,
5 calrbanotiterran bodimerit dfithy cangpdioids @‘tl‘r'@ari‘melé (ipbrmaapharmaceutlcally

het er o ro
oI <R b SePHERb I 1o R PR EEHL Rl qracrcr,
-CHQC%@Q@CGZ@%HONI:@WH@M@%@ RA andir? pyetias \k«mh tiRs carbon atom
E t\e&\gcycl F ri n IS unsubst ituted or substituted
to whihihey R zfoamﬁje&c oe'kvhoeh%tqﬁew%%'m @Eip selected
from@f the conpounds of Formula (1), or a pharmaceutically :
acceptabl e salt, solvate, ester, or’ taut orrer t er eof ,

Rl is -CH2CH2CH2CF3 Ci%
10 \:arbbﬁ@t %are ge/aﬁ ach A/Q ’O

cycl oal kyl or heter/é:l Joal kylo 20 gr.oup sel ect ed from
O S~ NH -
/C) e

each of said cycloalkyl or heterocycloalkyl nngs is unsubstituted or substltuted

with one or more X* groups; and Y is —O-.
_In another embodiment of the compounds of Formula (1), or a pharmaceutically -
15 acceptable salt, solvate, ester, or tautomer thereof, R' is -CH,CHa, -CH,CH,CH>CHj,
~CHzCHzCH2CH2CHs, or -CH,CH;CH(CHa)z; R? and R? together with the carbon atom
to which they are both attached form a cycloalkyl or heterocycloa!kyl selected from the
group consisting of:

ﬂpﬁe%%whﬁnp
20 \/Q /O /O /C}H end\/’\\\?

each of said cycloalkyl or heterocycloalkyl rings is unsubstituted or substltuted
wnth one or more X* groups; and Y is - N(R1°)-
In another embodiment of the compounds of Formula (1), or a pharmaceutically
acceptable sait, solvate, ester, or tautomer thereof, R' is R' is ~CH>CH,CH.CF3,
25 -CH;CHp-R", -CH;CHaCH-R?, -CH,-R®, or ~CHa-RE.
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HNANH O~-NH OO ~S ~S ~SaONH /-~NH\ ,\ |\ and\/

; each of said cycloal kyl or heterocycloal kyl rings is
wap®absi4 ut ed or substituted wth one or norECHUS2007/001178

groups; and Y is -0-. 25 In another enbodi ment of the

conmpounds of Fornula (1), or a pharmaceutically

acceptable salt, solvate, ester, or tautoner thereof,

RL is -CH2CH2CH2CF3, -CH2CH2-R4, - CH2CH2CH2- R4,

-CH2-R5, or -CH2-R6; R2 and R3 together with the WO

2007/ 087204 PCT/ US2007/ 001178 17 carbon atom t'o which

they are both attached form a cycl oal kyl or

het erocycl oal kyl group selected from 0 HNA NH\O\ .

H 1B ahbthed arﬁbwment\ofahd\cemp@remcdaf Bbrrsaladl), or a pharmaceutically

cl oaI het er oc cI o r| A puUbSL]
ol S BR a ok R RGPS B,
-CHzOWRRD) -c:Hzmqnmpar‘ m?msrrmt-cqﬂz -Rieas@npriinds. of
For mul a é)har maceuti cal | accept abl e salt
Soqr\,g@cétheése(rglpodlgp Rtafitiecomppinstss of Fermgla (1), orapharmaceutlcally

accepthBler S 1Zhite! esteP Bt &he ﬂﬂQ'eB? RN FBHaER, E@-E'@Fg.

, mdepgndentl sel ec% ed frorbnt e group 10 consisti
-C GPIQ@Q%' @H?G%IZ’C%C&BG )4 &E@(@&%B

q?'?%m:e:? bR RE tpé%%hgf&ﬁmg of lpbﬁﬁulgz('l)mél r'a pharmaceutically

plper|d|nyl nor phol i ny
accepjableysalt, odvathi aatﬂrycbr taluhomaothmeoéri’&om -ﬁlﬂuCldiCHb@Fs,

CH%@&E?{‘a%e sgr 3ol ’vg')' eSt Z—E}g? ?aﬁ? rot %%qeeﬂo"Fr with the

carbBi atem ﬁ-@ﬁﬁmemothfattmmrrﬁ% ciRdoalkyl BB hate&rocycloalkyl
eac e%e endent ly selected fromthe group consisting
€ CHS - CH2CH2CH3, - CH2CH2CH2CHS,

-CH2C(CH3) 3, - EH|2 R5, cycl oﬁr opyl,
by e i, BT o
-0
/@, \/Q , \/CIS\O, \ﬂ’ and\/ﬁmﬂ; and

each of said cycloalkyl or heterocycloalkyl rings is unsubstituted or substituted
with one or more X* groups. .

In another embodiment of the compounds of Formula (I), or a pharmaceutically
acceptable salt, solvate, ester, or tautomer thereof, R'is -CHgCHZCH20F3, ‘
-CH;CHz-R*, -CH2CH,CH,-R*, -CH,-RS, or ~CH,-R®: R? and R® together with the
carbon atom to which they are both attached form a cycloalkyl or heterocycloalkyl
group selected from:

ﬂpnﬁ%%mﬁ®ﬁﬁ,
O L e

each of said cycloalkyl or heterocycloalkyl rings is unsubstituted or substituted
with one or more X* groups; and Y is —O-. | A

In another embodiment of the compounds of Formula (1), or a pharmaceutically
acceptable salt, solvate, ester, or tautomer thereof, R’ is -CH,CH,CHCF3,
-CH2CH,-R?, -CH,CH,CH,-R*, -CH2-R®, or ~CH»-R%; R? and R? together with the
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I n anot her enbodi nent of the conmpounds of Formula (1),

or a pharmaceutically 20 acceptable salt, solvate,
wW@sa0ens7204¢ t aut oner thereof, R is -CH2CH2CH2Or3I/U82007/001178

-CH2CH2- R4; R2 and R3 are each independently sel ected

fromthe group consisting of -CH3, -CH2CH3,

- CH2CH2CH3, - CH2CH2CH2CH3, - CH2C(CH3) 3, - CH2CH2CF3,

- CH2CH2- R5, cycl opropyl, piperazinyl, piperidinyl,

mor phol i nyl, phenyl, thiophenyl, pyridyl, and

t hi azol yl ; and Y is -N(R10)47 25 In yet another

enbodi ment, the present |nvent|on is directed to a

conposition conpri sing conmpound of Formula (1), or a

carb(ﬁ'hg qug%%}ll‘qlgﬁleth %I?g %@E@Eh%gﬁ?@# %hc\./&tlg?lkgg(?rt e?r]tgrc%ycloalkyl

groumddletctedladomher apeut ic agent selected fromthe group
consi sting of hydr OoXYy- subst it ut ed azeti di none o

conpounds | tut ed a npoun ,
regi Q tor ase
 Nors, quai%ne synt IS i b b\/?rfs : éne \

2007/ 0832 ST/ US2Q07/ 001178 18 epoxi dase
F’nh ors,[ syer oI [ osyq%ld@\?"g i nhibitors, nicotinic
ackd “deri YatTvesX bi I @ngc seguestrants, inorganic

agﬁ tr ansé} rc}% el nni k???{g?eérdég% gﬁéﬁlgﬁ |sq§tu[ Fﬁtgft}e? &r SUbStltUted

with cme)pelnmoneﬂﬁl praupss ankd %lis eN(R'®)eont ai ni ng Omega 3

| 34 B ol Lo ABLURLE o ST Ph28)a prarmaceutaty

acceptable saltdsolvate, RRAER, ar &gﬂnrrmrstheRRﬁRRQ 18 g0RLEH CHEIR 5 or

5.0r dul a ept o on
cH R And RO R 3re ShiSeiedeBr ThiRt i framdigroup
consistihg I@ft-Gll-ﬁ, cn”H@c&rgprcalea;Hbgl—McemHglel—tzc&r}w T—CHgCé)CH3)3,
& 5aCli rea sqorption inhibitors
*CHZQBQ 3t S iizlfﬁaa ﬁ’tew RIRPEZIN; BiPESFEY . SHGmgEv!, phenyl
th;opm@ql ggﬁ@yu ahuhhtazbm | ow density |ipoprotein receptor
i nducers or actjivators, platelet 10 aggregation

i Hhapethgiembodiment ¢f the Gampeypds of FPEmRIa (pan3 aharmaceqt!caﬂy

acce;ﬁaam ShR, sdl{/é‘fé 'ésﬂafr oPtARbMErARERIH Raggﬂ’ﬁﬁ%éméﬁg
trans or,‘;er i nhi |tors NE transp orter 1tor
-CHzGHed@orﬁﬁ s@nd ﬁw%fﬁs%a%@ﬁﬁﬁegdegﬁy Selavted frago the ggoumsonSIstmg of
- S ni
CHa,&@ i, tfill CMEEAS, RIPBISICH %gﬁg %‘ﬁ& ?)0 %Hzca

ag onls s/ ant agoni‘st s,

-CHz@HedﬁomwlOproinpmgaﬂnyt @lpwrnyhgrmpimnyhmansl thiophenyl,
ynd)ﬁnéﬁa‘iﬂgﬁbﬁﬁl 45PY Rs.ol eptin 15 agoni sts/ nodul ators,

eri vat Ives, o0pl oi d ant agonl sts, or eXI n
r ln:eppther qnbagwnersttcsf theresnRoamis 0F Fo@ﬁmaauagxrra pharmaceutically

accepg hie s@”s%n%% \é%téiv&stau%\q;@r tﬁ&%@)’ S $/ sntt?lga(gt-!éQEfgCFg or

ngr oni st's, nonoa
-CHzG)Hh-R)"i and Fgamtmhnndepphakﬁtly sbldutéd from BdPghoup consisting of

o BRI -GHIRT e ARCATELE, AMAPBIN oy

-CHg(BIHl_SHRﬁ tycloprdpay, awaahw piE&AIdin A0 mdrphblih@Ar §heB§3AFraophenyl
dJnh it.ors IFAS IN 6S, PDE inhibitors, thyroid
pyridyl, e thiagoly ;ﬁ;i% d8sNBCP-1 activators, ucP-2

ait yepansther @%é’dnﬁféﬂt,%b%r‘éseﬁﬂﬁveﬁﬁbhqg%i‘i}‘%cted to a composition
compﬁsing compound of Formula (1), or a pharmaceutically acceptable salt, solvate,

ester, or tautomer thereof, in combination with at least one additional therapeutic
agent selected from the group consisting of hydroxy-substituted azetidinone
compounds, substituted B-lactam compounds, HMG CoA reductase inhibitor

compounds, HMG CoA synthetase inhibitors, squalene synthesis inhibitors, squalene



10

15

20

25

30

gl ucocorticoi d agoni sts/antagon.ists, 110 HSD- 1
inhibitors, SCD-1 inhibitors, |ipase inhibitors,
w0 adovgsaed d transporter inhibitors, dicarboxyl B€EUS2007/001178
transporter inhibitors, glucose transporter
i nhi bitors, phosphate transporter inhibitors,
anti di abetic agents, anti 25 hypertensive agents,
anti-dyslipidem c agents, DP receptor antagonists,
apol i poprotein-B secretion/mcrosomal triglyceride
transfer protein (apo-B/ MP}8 inhibitors,
synpat hom neti ¢ agoni sts, dopam ne agoni sts,
nel anocyte-stinul ati ng hornone receptor anal ogs,

epoxi@és@“nhﬂltﬁwﬁ e&ierait Bip Sy PR IAhKoAg OtlLstisic dcRPHeRdatives, bile acid
gal anin receptor antagoni sts, bornbesin agoni sts,

sequestradise fRerganic ahelggiarpbsaqueirads HEYIROA-Chalrsterl O-
acyltﬁa@{?f%(a%%ﬂ’ﬂﬂﬁgé%sEﬂbf&ﬁerﬁ@@le‘?%ar%ffer protein gmBlbuors fish oils

roepi andr ost'erone, -~ urocortin bin
contamtngg@mega; 3 fgttycmm)mdtutai wadet saleble ﬁé@taolpd:ant stanols and/or fatty

acs B3PS e BB B0, B ST v oconits PR

rece;ElGT/nh&i’LﬁlQFerOlxmrecb%t@ﬁamlemeﬂlgoprcﬁemrsynthesxsgahm;)rs renin
.appetite_suppressants, hornone,s
angiolRP RTINS\ BYE PSRRIl ORI & anépartuebgqp IGES ile acid

reabsOfptiontiRhbito?® PPARTS isteVeighfoerifeosyrfthesialinhibitors, squalene
transport inhibitors, fatty acid bindi ng protein

eDOﬁIC}ﬁrﬁ%if‘!W@fFF!QBP?enﬁ'ﬁd"P‘aﬁ’ﬁo}e'”dépﬁmqfdﬂ YeRTBAT Fityaders. platelet
aggréggiupt‘\ irHiBitdFA R o & #LAP‘QF\hl%ﬂBFSI‘Q‘PRR"@QbﬁPJHagdH‘EQS niacin or

esent I nvention is directed to a COI’TEOSI tion

nlacnodﬁpepmr@moﬁﬁa' isanseaten ighibitprs.dNEdransporter |nh|b|tors CB;
anta@gﬁlts@?ﬁ%ﬁée rﬁéé?ﬁls"{’;sﬁ Coﬁﬁ'a%té@c&ﬁnstss V@t%ﬂ%ﬁéAﬂwr% agonists,

aut oner I natTon wt
MCHsWR ehtagarasisn MBHR& agehists/atagooiats. H&Pqﬁoarptagonists NPYS

t f | ' :
arta SRR VTP Yo BN ehBIEThE s AASATAE b, emin
agorf ﬁsmnadnlaltmns st denivativebsp npmtdlsﬂMgmn:sﬂsO orewy geceptor

di t
antaG3isty, a0 A, G AL PaS el sONRE SR Arlivafies EnTF
agorf¥étsAmpdalatees BH T Ayoris s Med fgarasts, menloahitie reuptake inhibitors,
n . conbinati.on

corof S ek o TBt GEBE b Tt Uy, srytopharr

comb@M@d‘BVOQhréilrdbﬁ@@é(ﬁést mCar @gaﬁms tAQC mﬁQﬂWrs SB®agonists, DGAT1
npoun nd_of For mu é\g har maceuti cal |
inhibgoELVATZ IBBNIors oF 088 iahibitpes. BB Br A tors hytaif hormone B

agorhi&g! [3)@9-1' ActiRfibiiycprp WbﬂbtéréJ rUt':ﬁS:i QEbN/at@ﬁé dcyl-estrogens,
transfer protein inhibitor.

Q'UC@‘?ﬁféiﬁP'ﬁ’@EOH'ﬁ?%a’iﬁiﬁé@éiﬂtS-l h%hﬁﬁbﬁ -ngttmqr@&G@-ﬂ dnhibitors, lipase
lnhlb‘&%@Q§h§é {?;&Fbcgr‘lé gpbhet ﬂﬁ\ll@ﬁi@oﬁ'ﬁgrﬂgxﬁ%%ﬁsdd&er |Hh|b’i‘tors glucose

mac accepta sal t sol vat e ester,
transmnt&melmbtth@,emosnmt@mamnatteommﬁnmm en&@ab&pmgems anti-

eI oL 81 SBUIIR R apd 18 BESER i IRgbAR S
apolipopeateiti-Bi secretioh/raicoaspoahtrighicefidentsarsfer protein éapo-B/MTP)
inhib?tgggfsl‘z’('gfm')q%ﬂpﬁﬂgf rtf'c:e"lé] i g%gﬁgﬁﬁ%ﬁboﬁ%’s&@m@é&kwe stimulating
hormone receptor analogs, melanin concentrating hormone antagonists, leptons,
galanln receptor antagonists, bombesin agonlsts neuropeptide-Y antagonists,
thyromlmetlc agents, dehydroeplandrosterone analogs of dehydroeplandrosterone
urocortin binding protein antagonists, glucagons-like peptide-1 receptor agonists,
human agouti-related proteins (AGRP), neuromedin U receptor agonists,
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t herapeutic agent, for exanple one of the therapeutic
agents, or classes of therapeutic agents described
wegoeiosr20fhe di seases, disorders, or conditi onBCTAIEON7/001178

may be treated 25 with the conpound or conpositions of

t he present invention include netabolic syndrone,

dysli pi dem a, cardi ovascul ar di seases, disorders of

t he peripheral and central nervous system

hemat ol ogi cal di seases, canﬁgr, i nfl ammati on,

respiratory diseases, gastrodenterol ogical dlseases

di abetes, and non- alcohollc fatty liver disease. R is

sel ected fromthe group consisting of H R4,
noraﬁggr@;g@qanor_egmﬂg@ﬁ\és Fappettg@ sugpkggsgﬁ@s th)rmone sensitive lipase

anta%ﬁn%k'é %SHR%X eﬁltnon +Iogn§ e%séﬁ% 28 o&[ﬁngp %‘{ r&éllgﬁlo reverse -
cholesteral degnsport iokibitoirs, faayyacmﬂ birrding4 rgtedm pmlbnﬂ@sqﬂm and fatty

acid 93}"%’?”%* 5?&\#‘3?”6'{"“\’@%{??& ATk stal Vb 5007 657204

Pam/mmm@mmmduaann Qe |ﬂr€$émtﬂﬂvéﬁmis€§|r@éteﬂhﬁ a%@mposmon

th f | ud f
comiin3eciiehia bBBON ) g phSmdchisedyisacomaa s, sonate
estergdditditomerntABrédiMin EAabMetion ®ith ef HMA Q)o@' g_éh%?ﬁse inhibitor
portion thereof can_include, for exanple

select@p{érng egmq;ggysnstmmcﬁ@mtghn sums{(a@pg)rcmavastatm atorvastatin,
ﬂuvas@ﬂ%cﬂé%%tatln fRSEAR I dRas aeﬁch RER, %ﬂ}f Eﬁﬁa?sta

hal oal kyl , non-1imting exan'p es Sui't
gr Bupet anethed emigrimentHhens: eSGﬂU@EﬂtiO@l—TQ Hireetesd tovéh enmposntlon

compﬁﬁ(ﬁ% c@h%?gdpﬁgp%f‘lfﬁ%r*]u%‘e ] %&ﬁ%;&%ﬁi%g le salt, solvate,

ester, CHETHEOIrEB)gof, INGHAGLIFELICH3Yith siheastdtian Rl i s
Y Bl B YRRl S RSP MNS & compositon

compr@mbﬁmﬁuaof Eornuldi(En oRa diamsacealticpligrecehbibiy kalt, solvate,
ety o R i el g v

inhibitltescr i bed above, in any conbi nati on. is selected
consi st.i al kyI hal oal kyl ,

i Vot aneties SafSigt B Siasient ivgy s> direstea aamposition

compir&u@‘lcoﬁﬁ:ouR@ on*orR?uIa r(gnoF BBHdrAth X ACBNIE 8 cBEptable salt, solvate,
groups include those

R4,
eSte’d%%{?Hkg%l?r ?"8\9“ 'ﬂﬁ&mwat'gnéﬂ"ﬂywm%a@m tabl e al kyl
gll@@ﬂﬂlalnﬁﬂiéﬂ#ﬁnﬁﬁafﬁﬁént ﬁié‘Fl’esé?ﬂWﬁMion s cﬂFéH??!b to a method of

sec- butyl, t-but

treating & g;gﬁ{aﬁ disQesigsear 9q)nd|§p@ ‘withp @rpqrép@gnd af mr@m@ @h,ora
comp%@.ﬂrdri éﬁrhbﬂgungea( éamp%%nﬁfor ﬁéﬂfﬂulﬁ%@ﬁ EB&J WS ot NORE one addition

descri bed above for ) kew se
ther aﬁgp%ﬁﬂwt fﬂbﬂxﬂlmﬁiq Oﬂg Oéiramﬁhergpeuns F:Jo (%0 3 em‘rrabsmﬂgf therapeutic

agen&r% ﬂéﬁdl d bedhqapovs cfogwd(l)tfor}%\\é\ﬁlch may be treated

s -al ylene , non-T1m thng exan
with the Ioplrmm:ri_tbopo@mpomttdmrﬁdheu p’retsedtalrivbnaen athdwhe meetabolic

e nd,.non- | i n

syndrB Bl B REE e il iR Rs e U boiRee B Dol peapBerat and
centr&&emoselsgstemi ﬁemmdldagwcgrOIlSQaséQSméﬁcké"rglrﬂfanﬁlnb}ibn respiratory

d I oaI al k eln . Rg

iseaf s AhcReentoIodpaTiiscasss Iabeidsy Aban eloanolic fally Tver dissase.
sa' ﬁ@bél@cf@d frBEn tH&group consisting of H, R?, haloalkyl, -alkylene-R*,

-alkylene-R®, —alkylene-R®, alkenyl, alkynyl, and -alkylene-O-alkyl. When R is R?,
non-limiting examples of R* groups can include, for example, any of the R* groups
described below. Likewise, when R’ is -alkylene-R*, -alkylene-R®, or —alkylene-R®,
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or R7 groups include those described below. Wwen R3 is
-al kyl ene-R5, non-limting 25 exanpl es of -al kylene-R5
w0 p@78R04 hose descri bed above for RL. R2 and R3I/US2007/001178

together with the carbon atomto which they are both
attached forma cycloal kyl or heterocycl oal kyl ring,
wherein said cycl oal kyl or heterocycloal kyl ring is
unsubstituted or substituted with one or nore X5
groups. Non-limting exanples of these cycloal kyl or
het er ocycl oal kyl groups i nck@de cycl opropyl,
cycl obutyl; 30 cycl opentyl, cycl ohexyl, cycl oheptyl,
cycl ooct yl , cyclonoq¥l pyrrol yl, rmorpholinyl,

non-lirtieig ekamblespofittedRT, A, or tRf padiperthéreafogn, mclude for example,

any qfiﬁp}ﬂ‘y%@ %r@pg\jrpggt?fa esglg%gm(??wefp];%jfﬁw nan-limiting examples of
the "ﬁ@!éd&%?ﬁ&@lﬁ&&of &an Mcluge umlé@@m;nét @ngy cd:paCHéL -CH(CH3)-

or cycl oal k substituted wt ne or._ nore

-CHaAgbte |:mt¢'ﬁ‘ E’x ¢est'sz§l§%b1 eCt‘kz@I"bQ"RgﬁngStFpsWhe” R'is

haloélﬂgll HSﬁ if yg iiﬁag\gﬁllbgﬁaﬁe aﬁ%ﬂ}éﬁhglﬁgmf GrOSAOFHdIAE 9<§'F3 -CH,CF3,

nore X2 groups
-CHzﬁorCFs-ﬂ et tthyreRarqaalggnwf noni-limlling exarhplgscfitable alkenyl

- aroubE el e RO LR AL CRAIECHL: SErhoHRCHRetblg

-CH B =C(Qiry)k, ated WheneRbar glkysyibsbntlimitidgwxamples: afrsuitable alkynyl

aroufRiily SCHRS SR, 8 LEHCHETED Sh L 81, ot when

is -alRyleaziOydikylf theaaldyl ahdiatioyéne pyrtionsitheyeof cay indglade, for example,

any cggstgfzrﬁqlg&loqq'w &g&%&;‘ tr?;b%gf@/%i%%ggqﬁ%qvé Eél))églil?ﬁ%bination.

f IRBEBIbcte@yfro®l Hik, grbe&iﬁis)Isltmgt 6fl RZ, cdlwl, haloalkyl -alkylene-R®, R*,

u?ﬁgxgﬂayﬁgﬂ 6§kz¥h W Eé lgyl%m%dgﬁ ?ﬂm%on -limiting examples of
suntabﬂil RZRE IR2 &]H@V{;idilﬂ%y hclu'd’é‘ tﬂ@é@[d%s%nb@htﬁélé‘@m\b%en R? is alkyl,

enzofurazan I I ndol . azai ndol , benzi m dazol yl
su'tae%%vhgws ingludgdne ' , et d"aEEﬂBM‘ 'R'ﬁP&hd\oWWbyﬁfec butyl, t-butyl, .
i-butfiuh i H)ébupér‘ﬂyle'i%%éhff“&anWheHBﬁ" Q -%nwnérsié/hs non-limiting

azop I Soqui nol’i'nyl”, 'benzoazai ndol

examplgsmta&ulgnepylf{ mélmmps&@qawnb@i aboysg quR?/S Likewise, when R? is

haloémglspﬁb'dfngyﬁ%élﬁ%ﬁﬁlggbg LS%?%?E %Ig‘ahéy gF&%’&ﬁH@’ %hose described
abovexanR'e Wbendr isablkylena- Q—chobodinmyhg@@mesm Itlm@lelkylene

pom@'rl]ﬂ‘?éﬂeg}"i] c]ltpé'é F%é%lﬂ%ﬂepeﬁér@%ﬁgzdlé%lnbg tgﬂ%l 'a'?rt\élertlon -limiting

-exarrlrmels |o<bﬂm &?mqnuoeumqew mqlmiés thqmedgdscnm bslogel ect ed

3{’% t&ﬁﬁgﬁre%%%lg\gﬂé é@g H’nﬁackkggll(gl ﬁfall(oq%l Féﬁky:éﬁe R R%, R5
RS, andrR |Whem3 3 g RIPRESRBforsT tredmi- bnmilrig/bxgn'rpﬂmsof:amtable R?, R5 RS,
or RGBS b OR3RoSE TN RRRNE s LSl it B o tmitng
exanifles BﬁralayleRé-lg? nohsdé tidsedeesdritsrl deses fdrel’.above.

Wier 2 p A abile coon LI L0 XA 22 O ot G sohod form

cyclodfi&s or h@@b:ﬁ@% cidaIh BAg RAvhiesein ) THBloangt ok i lh@téﬂd&gcloalkyl ring is
exanpl es of R5 include those 5

unsubstltuted or substituted with one or more X° groups. Non-limiting examples of

these cycloalkyl or heterocycloalkyl groups include cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, pyrrolyl, morpholinyl,

piperidinyl, piperazinyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydrothiofuranyl,

tetrahydrothiopyranyl, etc.
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25 descri bed above. . Each R9 is independently
sel ected fromthe group..consisting of H alkyl, R4,
WR2007/08%804 and R7. Non-limting exanpl es of suiPebhU82007/001178
al kyl groups include those described above-for R2.
Non-limting exanples of R4, R5, R6, or R7 include any
of the groups described above for R4, R5, R6, and RY.
30 R10 is selected fromthe group consisting of R9,
-C(O-alkyl, and -C(O-R5. Wen R10 is R9,
non-limting exanples of sulflable RO groups include
t hose described above. Wien R10 is -C(O -al kyl,
non-limting exanples of the al kyl portion t her eof WO

2OR’YAﬁﬁﬁgﬁéstﬂ%dﬁi&ean@ma&ﬁsloamyl substitetacheithldng or more X!
groups descri bed far

arougn Nen IilRo cx2mAlpeS o spilelsS GierenlByiarbobs dRurip sagse described
abo@Pove. Y is -0- or-N(R10)-. Wen Y is -N(RLO)-

non-limting exanpl es of the R 0 portion t her eof

| nBP islensHbsiutes ary ew avbsebstutet withongar Jwre? groups. Non-

ilmltfﬁlgl ogenﬂ%%t+ Féb?%'éﬁﬂ@ii&ﬂé g?uﬁ% %@%ngprﬂt%i )Pgbf&fnenyl etc.

RY e seldfoted ﬁbnmthe@rw;ecwas;leg@@ of snasvabﬂlteltecéiaétﬁjpégﬂ and

hetegQ@ryFsuﬁ%ﬂu cﬁyv"tF\ fe 88"}?6 @r?)%gu' th\ﬁg ] rﬁffﬁl}@le a o:ﬁé?of suitable

heterwdyugmdﬁwmlwt&acfor beamlpta/q:yfrmiyl Fm/raW‘nqh fotanm, tNRanyl pyrimidinyl,

| k | J f
oo dhs P USRSk BB, vt
thlaia?yl W%&bl ﬂ.frai'xgnzl Fyh@Mam}fMlZOIynQﬂatd)lm Ui, pgl-ghiadipkelyt, pyrazinyl,
sui tabl e hal oa

pyrcizsnn. hOCe i alagP VRSt Jaasbrr 8. Ry il imidazof2. -
b]th%’é@fﬁ"tf‘e%i?ffun%ﬂaﬁ*?t":ﬁdé‘l&Wazﬂirﬁi&ﬂ b@ﬁkmaafzbmmenzothnenw

descri bed abov When X1 or are al ky

quinalinyl) imridazely|cthignpRgid. ainazdiny! athﬁn%yrnnwemyaepvrm'opvndv'
lmudgEg%{(rW& ! %OQDE'QWP*& bé’nzoBEQPb@'c‘)Yl 1%@1#]52“'%&4 benzothiazolyl, etc.

et c. X3 i's i ndependent |y '
seﬂéas e@subsmmma h@tef@sy@l@ﬁgwbenﬁ@eﬁerwwi saibg{jtuted with one

or nﬁﬂg | %c[ No NE&! ﬁn’ﬁ%@ %égﬂhﬁs& Bf fﬁﬁ%@%&e@%ﬁﬁy{l(ﬁmups include
pipenidyt, Inymothdrryl,emaamaeylofnosghowletmmmpmluwﬂxsthﬂamhauyl 1.4- .
dloxggyﬁi?té%ﬁf&row%ﬁlgp%ﬁaﬂ%roﬁ%ogﬁ@ﬁgl X4 is i ndependent l'y

roup” consi of al kyl,

CRY)is selgdted fEMth&grouCcAnsisting lofIH, a:l&ylkt]‘i eﬁ’é Ré R?, -C(O)-alkyl,.
4
'C((ﬁﬁ Uggeaﬁzgla{%ygogl\‘%rﬁ agnsphg%c santQ?Lé :J:lllkw (_t;rjorﬂ:%s can include
(]

thos@@@édrh%ﬂi aboweforfR?. WRikn RX4R|55R?§40|0R7 Rﬁon limiting examples of
con B 8 SRR L RELE B0 TR0 8 R
-C(OYhaRH, Tﬁirkwhltlngcté@mﬁlés/d)f th@mlkﬂ(@ﬁ@a&h&!}éqf imcinde the alkyl groups
deslgrilpr%cilf ngggx e%gg.%e&P(S} %Xogﬁ:%'@{i ne%tgrr]r(\eélggfof mcﬁl.lde those
describdy bBBGe RS, non-liniting exanples of the al kylene
portion_ thereof 4 o5

. Each R® is independently selected from the group.consisting of H, alkyl, R, R®,
R®, and R’. Non-limiting examples of suitable alkyl groups include those described
above-for R2. Non-limiting examples of R*, R, R®, or R include any of the groups
described above for R*, R®, R%, and R’.

R' is selected from the group consisting of R®, -C(O)-alkyl, and -C(O)-R°.
When RaO is R%, non-limiting examples of suitable R® groups include those described ..
above. When R is -C(O)-alkyl, non-limiting examples of the alkyl portion thereof
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i ncl udes those descri bed above for Rl, and the R5
portion thereof includes R5 groups described above.
wE2ae/0%®304 s | ndependent|y selected fromthe grecpUS2007/001178
consi sting of alkyl, a fused aryl ring, -C(O) -al kyl,
a fused heteroaryl ring, -C(O-0Oalkyl, -C(O-R5,
-S(02)-alkyl, 30 -C(O-NR9)2, R5, R6, -C(O) -R4,
-C(O-0R4, -S(02)-R4, -S(02)-al kyl ene- R4,
-S(02) -al kyl ene-R5, -N(R9)-C(O -0O al kyl,
-N(RO)-C(O-OR4, -N(R9O)-C(Q.-N(R9)2 and - N(R9)2;
wherein said fused aryl ring<of X5 is unsubstituted or
i ndependent|y substituted WO 2007/ 087204
PCT/ US2007/ 001178 23 with gne or mope substitutent
inclusiel the: allyk growps alasgribad-fer R5r WhendR( is aCHO)-RSepon-limiting
r y tuted or substltut ed
exarfBle R Indod o Sed e BBl L% R ol
noN-isi—+@+ omgNER Dl Wéhelrf Yssl |—Ni(5!“é) - ahdaylingting pxammd:sudéthe R'.
V\hen X5 is -C(O -al kyl,
p°”'°8(q%?"%9ef§ Wseqh%?%j’eﬁé”ge‘é Veal kyl, 5 -C(O)-N(R9) 2,
- CEQ-hBY, an€(®is @ld:é‘bencﬁ(r@l )se%ctedi’ff&ﬂ)th@df&ihﬁ%@n%tmg of halogen,

alkyl_ %F@}yal 5 Iene RI)EyIN_@Qg)a@ggq o4 %‘hK m(qqg)t@logen suitable

exarﬂBfé‘§ d)mélb?Gn%UHést af srhendh. kWheﬁWﬁreX?eare%kleﬁon -limiting
i ons thereof include those describ

exaraatﬂﬁeof Witablglkyk OppyRR gy thaser Jesaribegabeve t@é&z When X' or X?
are -%53éllk)7|' ﬁ‘(gm Ith?ﬁ’n diaRfids b fi’gel QFK?FEoRfon ﬂw%ré&ﬁPEHﬁ%Qhose described

roaryl ring or fused ar ng are part o
abouymrda? kWhes X gréq?carymai«aalkyl non-kgiting exaropleshefisuitable haloalkyl

groulpgsiﬁgtudcl ug@é%%sﬁfwbéﬁ %ro\Cl f?)”-‘g f\)\*ﬁ’agﬂ %Pg X?‘)éﬁt]-: %ﬂlkm)n -limiting

used to a ‘cycl open
exa rhpl&s cpf $uritidngy la)ryl gmupa mcémb@ thosntesctieed abpuel rﬁdnsRBf When X' or X?

are ﬁgy ?é llb‘l{} V%x&%l%ﬁé%yﬁa% :%Igy%?Riwc’Pua% 'é'thyn’yl,lg-propynyl, 1-

propyalk yi-bognel J-baiykyl, 3-balyesgl, lett. or - al kyl ene- O al ky[ ;
bon atomto which

R2 _an . t.oget he ith the car

R EREh R inindSa ety s ReGe RO RO e e G b of Rdiogen, akyt,
and piekieR!. Wmnm(%isqwagéucémﬁiwIex@rnmasmwéhdg:en include F, Cl, Br, and

het erpcycl oal k erein a nDnoc I|c cl oal ky

1. Wihea, X rsca'&y'e |near'mtmsre>1ﬁ5wa'@§a i erwwpw@ those

desdblAbbve frFRbsSti tuted or optionally and i ndependent |y
supstituted with one or nore X5 groups and wherein a

roRaehCl | is iRgenendantly splseis ergronp ansistingpialig. R°.
-C(d)éélg}/log@%(?ém d&))hgffakglcyélkﬂe%% -R® NRA-FHPIB{D F-alkyl. When X* is
alkyl, non-llmltlng examples of suitable alkyl groups include those described above for
R?, When X*is R* or R%, non-limiting examples of suitable R* or R® groups include
those described above. When X* is -S(O2)-alkyl, -C(O)-alkyl, or -C(0)-O-alkyl, non-
limiting examples of the alkyl portion thereof include those described above for R2.
When X* is -alkylene-R®, non-limiting examples of the alkylene portion thereof
includes those described above for R, and the R® portion thereof includes R® groups
described above.

Each X® is independently selected from the group consisting of alkyl, a fused .

. aryl ring, -C(O)-alkyl, a fused heteroaryl ring, -C(0O)-O-alkyl, -C(0)-R?, -S(0O,)-alkyl,

-C(0)-N(R%),, R®, R?, -C(0)-R*, -C(0)-O-R?, -S(0,)-R?, -S(05)-alkylene-R?,
-S(02)-alkylene-R?, -N(R®)-C(O)-O-alkyl, -N(R%)-C(0)-0-R?, -N(R%)-C(0)-N(R®), and —
N(R®),; wherein said fused aryl ring of X® is unsubstituted or independently substituted
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t he nmonocyclic cycloal kyl ring can forma spirocyclic
conpound with a second cycloalkyl ring or with a
whedoengycl oal kyl ring, wherein the second cycPOEUKR2007/001178
ring or 25 the heterocycloal kyl ring is unsubstituted
or independently substituted with one or nore X5
groups; each occurrence of X5 is independently alkyl,
-0-al kyl, -al kylene-aryl, halo, -OSi (R11) 3,
hal oal kyl, -CN, -C(O-R4, -C(O-O R4, -NHC(O -0 R4,
-S(02)-R4, or phenyl; WO 20@3 087204 PCT/ US2007/001178
24 R4 is al kyl or cycloal kyl, wherein the cycl oal kyl
group can be optionally and independently substituted

with ‘Mntehuoroﬁ\%rgrsd%ﬁ@té%t SK18LRY frémlanfifsfe- Rt drexaldnd said fused

can optionally substituted with a cycl oal kyl
hetegwamyp nngazﬂxsas urwbﬁatw@d derpubptitites Wit ope aﬁynereaﬁd gepups. When

x5 |se%ﬁ<§| %ﬁ%uﬂrﬂgﬁ% %{ar%gﬁss?l’ M%ﬁ‘?@ A gmté}f’i e flded described
aboxf@fdm%/ nyVieen Xdiisre@(Q)- a&dyér—Q(@){Gh@Ikvle-(%g@bplaun@e(chﬂ'alkyl

CGRHIHOE. SRR i O s SO e By, 7

-S(cazwugsﬂénérm%dNoR?otC(@;Loalml omRRyC(d)maﬁ N la?\)eC(‘@)-N(Rg)z and —

N(Re)nb@gpm%mg m(alp'io é? l@%@ %ﬁgpainglﬁgﬂea yetn(a 'I]-'ébt Sttions thereof

inclﬁ@%é@?@scﬁed Sbawdutyl , n- pent yl, n- hexyl
I sopentyl_ 1sohexyl or neohept In a furth
rrN@heméhtlS gduspd hqt@}%rgt@%pg,éf gyl ring, two adjacent ring atoms of

the ﬁ{s%@%e?&éﬂymﬁg |fusedg_§l@n@ &rléCﬂJQtFPrdP@Hé cycloalky! or heterocycloalkyl

cycl obu cl openty
rmg-té:hmqlclydhehex?fused (@@m@s},@ @n@xylmrgg fused to acyelealkyl ring

'nC'lZ(ﬁg%g#%ﬁk nn%u%%&'té%ﬁcﬁe&%rgﬁmgg«%m to r\%bech t hey

ar én loiehembabtanértd the cotripeeundswoffformula tbhavg dhe éormula (1):
cycl oal kyl group. In another enbodi t, R2, R3 and

the carbon atomito which {)heyN areobo 25 attached,
conbined to forma bi

0dINGY " Rgroup. I n
anot her enbodi ment, R2, |3 nme carbon atomto
whi ch they are both attaghe conbined to forma
monocycl i c hetercycl oal kyR!' gr@dup. In still another
enbodi ment, R2, R3 and the (#rbon atomto which they
are both attached conmbined to forma bicyclic

whesgirer cycl oal kyl group.

R' is alkyl, -alkylene-cycloalkyl, haloalkyl or -alkylene-O-alkyl;

R? and R® togethér with the carbon atom to which they are both attached, combine to
form a monocyclic cycloalkyl, bicyclic cycloalkyl or monocyclic heterocycloalkyl,
wherein a mdnocyclic cycloalkyl, bicyclic cycloalkyl or monocyclic heterodycloalkyl
group is unsubstituted or optionally and independently substituted with one or
more Xs'group's and wherein a monocyclic cycloalkyl group may be fused to a
benzene ring, an aromatic heterocycle or a non- -aromatic heterocycle and wherein
the monocyclic cycloalkyl ring can form a spirocyclic compound with a second
cycloalkyl ring or with a heterocycloalkyl ring, wherein the second cycloalkyl ring or
thé heterd‘cycloalkyl ring is unsubstituted or independently substituted with one or
more X° groups; '

each océurrence of X° is independently alkyl, -O-alkyl, -alkylene-aryl, halo, -O-Si(R™)s,
haloalkyl, -CN, -C(0)-R?, -C(0)-0-R*, -NHC(0)-O-R*, -8(02)-R", or pheny};
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30 In yet another enbodinent, R2, R3 and the carbon
atomto which they are both attached, conbined to
WO eoomosr2ed/ct opent yl or cycl ohexyl group. WO 20B71/082080801178

PCT/ US2007/ 001178 25 In anot her enbodi nent, R2, R3
and the carbon atomto which they are both attached,
conbi ned to form a decahydronaphtyl,
1,2, 3,4-tetrahydronapht hyl, bicyclo[2.2.2]octyl or
spiro[2.5]octyl group. In a further enbodinent, R2, R3
and the carbon atomto whicl@4 hey are both 5
attached, conbined to forma piperidinyl,
tetrahydropyranyl t et rahydr ot hi opyranyl or

R ig alkybby dycibblkyhywhendin the cycioalkiytigramoan be @mﬁi:ha&lly and

TR UTed BRaReE F167F of (8PS, 2nd Wherd the alkyl group

c%n&i@obh@hﬁll@ﬁsabgtltméﬁwh a cycloalkyl group:
di oxa- spiro ] decanyl ,

eacmRsI s, imdﬁeﬁnaﬁyhy alipi gy 8hepvhessheny ! |
eac#oém]re%c’eeédif ﬁhmpﬂgHgﬂ%hW Imafbrlgga'sp %Ilﬂ)rl]a@ a@l -O aloalkyl, aryl or

spi ro[ 4. 5] decany di ohe ¢ one

atlynys aIkyI and R2, R3 and the carbon atomto mhlch
they are bot h attached, conbined to forma nonocyclic
cycl oal kyl -group. In another enbodinent, Rl is alkyl,
and R2, R3 and the carbon; atomto which they are

h f I | oal kyl
D01 e oG AR o AL L SbA g S B
Rslmmetdmm@uhmrt m‘mu«ylv\hl ch they are both

ache co |r1e forma nono
he ?r&‘&%r HB ”@ﬁ'?}u 3 r?’gl"FI‘P %IIVY&EEHEY' embodi ment ,
le @n@IHeylema@@trrF@at R3|§1ﬁglda|ﬂ%/lcaf bon atomto which
Féare bot h attached, onbined to forma . bicyclic

tikgeetharigmbedimait. R ipralkdapedPralky R is
hairpyétl%othen@n%d.ﬁér@rﬁ' fshecoay) I&?atomto whi ch 20

they are both attached, conbi ned orm a nonocyclic
cyk 2n0ther egkrgimant. Bhis ﬂéIUt)é'nﬁdéﬁmiﬁhtn -henylj isopentyl, isohexyl or
neoﬂéﬁi tpal kyl, and R2, R3 and the carbon atomto which
ey are bot h attached,, conmbined to forma bicyclic
cyiel @ flnklyer gmboegiment, &hoséEHaxbodtlaprany! R—:I;(CBISI:z)a-cycIopropyl

(Pt R TR o EALBR AR L oy, -

(CHd):echobyxyb@ﬂ kyl group. 25 In still another
is hal oal kyl, and R2, R3 and the carbon
at to whi they are both attached, conbined to form
a bicyclic terocycl oal kyl group: In one' enbodi nent ,

R inlanothkhansuifigr 08! I Lcand.oReHRR.cng the car bon
atom to which they, ar tacheé conbined to -

f drRnge pEtkedieent RjdR oamt)ﬂr-e gatan alamdaovhieh they are both
aﬂacﬁ@ﬁogbﬁﬁﬁﬁed ngér?n a%gﬁéﬁlﬁnc%k%’lk% eé nd R2, R3 and

t he car bon bo h attached,
cdnianadbier @ﬂTbﬂchmfﬁl Bk and yhoe oarbqn atprodp which they are both

attac%QQ%Q%%Q d ?&I’%r”?%qggycqg]cjg/z:?oalkyl group.

In another embodiment, R?, R® and the carbon atom to which they are both
attached, combined to form a monocyclic hetercycloalky! group.

In still another embodiment, R%, R* and the carbon atom to which they are both
attached, combined to form a bicyclic hetercycloalkyl group.

In yet another embodiment, R?, R® and the carbon atom to which they are both

attached, combinéd to form a cyclopenty! or cyclohexyl group.
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26 I n anot her enbodi nent, Rl is -al kyl ene-cycl oal kyl,

and R2, R3 and the carbon atomto which they are both
w@raoaosmeo4s conbi ned to forma nonocyclic PCT/US2007/001178

het er ocycl oal kyl group. In still another enbodi nent,

Rl is -al kyl ene-cycloal kyl, and R2., R3 and.the 5

carbon atomto which they are both attached, conbi ned

to forma bicyclic heterocycloal kyl group. in one

enbodi nent, Rl is -al kylene-Oal kyl, and R2, R3 and

the carbon atomto which tB8y are both attached,

combi ned to forma nonocyclic cycloal kyl group. In

anot her enbodi nent, Rl is -al kyl ene-O al kyl, and R2,

Ralnaambthke ecabdxtiment 0RAtRraho thloahbcbrIn ayorarte vasith they are both

attacg\et 3%Qechlﬂe ﬁ%'{%g‘?d ate <@8{ %ﬁ? b‘lj'gg/': etrghygronaphthyl
bucyd@ﬂ%xlz@cnﬂyﬁbna&,;mw[z ﬂadtyf@l’o'ﬁﬁ and the carbon atomto

are both attache conbined to form a

h
: rm'ﬁ‘o% : e%f EPerbagRl. &4l Ky1andythsugarbon aiom fo whitiey are both
attac?t@@o%ﬁﬁﬂﬁed E{) fc')ﬁn i b%ﬁ?@h %ﬁbh%r’o ot;ﬁztet&eﬂ@hlopymnyl or

t he carbon atomt ey ar atta
tetrabmﬂth@@w@yﬂdr.hrdlomdg/gmup het er ocycl oal kyl  group.

PR andthbf QehtdditiRhg A2, & SXATRE £30Rin bl BTRILA Wehre botn

fornu I ncl ude cdonpounds
attachiesy nan”ehlmé@m fyrmuad@pradlieydald 2,1 ]catyl dt ¢slioxestpirs[4. S]decanyl,

0.5 oV BTEL A g 167 SV RIS -t

spuro&llﬁ]dmia!tyd)-lzzted;uooé grbapcorrpounds of formula (1). Such

taboll fo Viiros o ternatively, .

e O PRk 5 AR AR R Tt ShBRR. B kg which they
are b(ol'ith aﬂmchlgét eomﬂnr_téddm ﬂﬁtﬂ Qmﬁond'&ﬁh@w’mrbﬁl?ﬁ grbupor rrul a

can, be purifie ree sujt e for use as

b gt PR B R e Rl REEE. Flagnd 416 eRbon atom to which
they @e@b@wdﬁaeﬁe&%dmbmddhb fofm &g chc c?rélo@:myl GYo@s. 95

wt % or nore (excluding, adj uvants suc

pH&r%‘é‘éE £ Old)mﬁﬁb t gAYl aﬂfjl%r-ﬁ %’M Ve £arbasy atom to which
they \M’é bhtﬁé&aéﬁ&? ddmbRiddoabiit H&%ﬁ@ lﬁ%@er‘at:yg@%mﬂ/'l group.

a conventi onal form such 3 p
Cdpsngllémqtlgeggqrqugnengﬁ is alyl apddRT. &t and the carbon atom to

whlcﬁ@l’i@zi‘bfé batH Sflached %d’i‘nBlﬂ%HS(BtfznrmTJ‘Blo?/EP été} %%Saﬁkgl group.

wt %or nore, or, 99' Wt % or nore
of INmEAte@mbodiment &R Lisdwaloalkyh ging deﬂ%and ahé cgrizon atom to which

they Ql'%/bbih aftSciied, Cébgéﬁﬁ*ne 0(0489%% n'ano%ch\é 0%&58@!)@0&7

or e, nmore I'scusse
Allp @ﬂ@é’neﬂ/QMDOdtrhenb R} Ifsl haloalbnb emdcR3fRFandtha cathon atom to

wnicf Wi L U8, BBl 0TERR o BRSEIEVHEI Gy e
- ﬂn\mozwwm&mnneﬁcﬁ‘usmamm and R R? and the carbon atom to
which they are both attached, combined to form a monocyclic heterocycloalkyt group. .
In still another embodiment, R is haloalkyl, and R?, R® and the carbon atom to
which they are both attached, combined to form a bicyclic heterocycloalkyl group.
In one embodiment, R' is —alkylene-cycloalkyl, and R? R® and the carbon atom
to which they are both attached, combined to form a monocyclic cycloalkyl group.
In another embodiment, R' is —alkylene-cycloalkyl, and R?, R® and the carbon
atom to which they are both attached, combined to form a bicyclic cycloalkyl group.
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impurity (i.e., conpounds or other contam nants,

excl usive of adjuvants as discussed above) is 5 wt%
wW@roo7e8R04 3 W% or less, or 1 wt% or |ess. FOrPERESPLE(O01178

the purified conmpound of Fornmula (1) can be an

i someric mxture of conpounds of Structure (1), where

the ratio of the amounts of the two isoners is

approximately 1:1, and the 5 conbi ned anmount of the

two isoners is 95 wt% or nore, 97 wt% or nore, or 99

w % or nore. Conpounds of R&rnula (l), and salts,

sol vates, esters and prodrugs thereof, may exist in

their tautoneric form (for exanple, as an an de or

i MmanetheeembdimertcR ig aétk@l@{é eytiObIE!, AR R?, R3 and the carbon

| ated herein as part of the preseéent i nventi o
atO"Sg?r:] Tg‘ ?"ﬁe}t e ?%ﬁ“‘rﬂ%daﬂ@"é@%fid@rf@ﬂn aquionacyelic hé@rocycloalkyl

groupsed above, and throughout this disclosure, the
ol lowi ng terms, unless ot herw se indicated, shall be

untestit aaqtheo embediments B Il@wﬂﬂﬂglmqydgatkyl' Arid REaRS and the

carb?ﬁ%&%ﬁn @?%ﬁ@ﬁf?&&%a&;ﬁ%ﬁg% rE}Ined toyfqem gipclic

hetemmlmlbyﬂmmape (CH2C1 2). " DWVF" maans

d| | ndgzop%dmﬁe%?nga%Léwn%%gsgoélkﬁ @2‘% %QIP@ #Rdthe carbon atom to

whichethey adé dtotly bttathed, cormbiftto fRANS e yd ke8! ﬁ)all&llgroup.
ans et hanol ans acetic acl "L

) Eltg%_g?tggo e m o@r éﬁ)ﬁ?i Qp@lgyl( @@@Jﬁy R3 and the carbon
atoni'm\mﬁwmmma mtﬁmtsydh@ar @Wﬂﬁﬁé@k& fé¥rh Q- bicPBic ERISKy! group.

sp'é‘c"%/’?%t?@{i Eg‘%_rd"ﬂéﬁt ’ﬁfeéﬁwsa'mmeo@o%'btb aﬁﬂrﬁ(%g?s agd the carbon

atom' {SEMhicer thelila?d bdiR aittdchkat BYhdméf o forsd qgon@@%h% heterocycloalkyl

saturated. ""TFA" neans trifluoroacetic aci
grouppp7/ 087204 PCT/ US2007/ 001178 28 "THF' means

t ahrilysHdthef 8mbodiment, R’ is —alkylene-O-alkyl, and R2, R® and the carbon
atom to which they are both attached, combined to form a bicyclic heterocycloalkyl
group. .

Non-limiting lllustrative examples of the compounds of formuia (1), include
compounds 1-285, and pharmaceutically acceptable salts, solvates, esters, and
tautomers thereof, as depicted in the Examples section below.

The present invention encompasses all metabolites of the compounds of
formula (1). Such metabolites may be formed in vitro or alternatively, may be formed
in vivo when a compound of formula (1) is administered to a patiént.

The compounds of Formula (1) can be purified to a degree suitable for use as a
pharmaceutically active substance. That is, the compounds of Formula (1) can have a
purity of 95 wt% or more (excluding adjuvants such as pharmaceutically acceptable
carriers, solvents, etc., which are used in formulating the compound of Formula (1) into

a conventional form, such as a pill, capsule, IV solution, etc. suitable for administration

into a patient). The purity can be 97 wt% or more, or, 99 wt% or more. A purified
compound of Formula (1) includes a single isomer having a purity, as discussed
above, of 95 wt% or more, 97 wt% or more, or 99 wt% or more, as discussed above.
Alternatively, the purified compound of Formula (1) can include a mixture of
isomers, each having a structure according to Farmula (1), where the amount of



10

15

20

25

30

A "patient" is a human or non-human mammal. I n one
enbodi nent, a patient is a human. |In another
weedoasTrent, a patient is a non-human manmal , PCT/US2007/001178
including, but not |limted to, a nonkey, dog; baboon,
rhesus, nouse, rat, horse, cat or rabbit. In 5 another
enbodi nent, a patient is a conpanion animal, including
but not limted to a dog, cat, rabbit, horse or
ferret. In one enbodinent, a patient is a dog_ In
anot her enbodinent, a patigp is a cat. "A kyl" neans
an aliphatic hydrocarbon group which may be straight
or branched and conprising about 1 to about 20 carbon

|mptﬂ’it9'(’ﬁe' "tdnli';?o@rliti’é Br ot Rrfdinakls gé%m&vé‘iﬂ aQﬁ’un&a"HtQ as discussed

about t o about 12 carbon atorrsln he chai n, In
aboygids rﬁewt%%l@ﬁﬁeawvt% Relegskpr 1g~t%py less Egmeaamm@omhle purified

coméehﬂd%?ﬁm%lg? DRk 5‘15 9 sb&e?{&imrﬁ@% Of ¢ é@ﬁhgg of Structure (1),

SHtgEnre vver a
whereethe/ taticeohihe amoungts Ob’gﬁe tveo soarhdzraab eaqu'oxnmétiaiyean and the

comB aF BT e! PLSh Bhtl FEOH R S Pan % 378, or o0 e

or mefeai ght or branched. The term 15 "substituted al kyl"
means t hat th al k ou be substituted b
or CRBROURGSef F i’fkg rihsaltsy sobvatrg. esties gpd prodrugs thereof,
maydé)i“étthlﬁblr tﬁ@ﬁﬂnéh@&fﬁﬂ HeRkxBRIgM, ad Bﬂ%?ﬁfdﬁze@rt |h¥no ether). All such

sel ected fromthe group consisting of halo, alkyl,
tauteneric feges aeiepnterpplated heroigraspartafta presemtinvanidon. Such

tautc?rﬂbﬂe forr%@gﬁél&él{x)s dergllﬁiwé?é}lﬂ‘yl ), -N(al kyl)2,

car boxy an Non-|imting exanpl es of

sufsaisiad abeye, apadtipsugheviitis discloaureetheyfollowing terms, unless
othe%%%ynlhdldaq Q8" Sl bé"&&d&rﬁﬂééflto h%&%bqgﬁ?w@ﬁ%a%%s

ct ona grou talne renoval
at e’ mleansmewlkyl group that i s defined above

Nongl i 1 | I e met hyl ene
(i ot reds EEEIREaRa M LCRRAEIGHEE, . Ch oy )
prBy| meangibwyl. . - CH2CH2CH2-, - CH2CH( CH3) -,
8@%)5%%3@&&' CHE %%C%iqggtyl ene (i.e., 25
-CPmFll (%&&Bimeﬁ#{f@hﬁﬁgﬂ&m betC ? " Lgvver 3
al | nmeans,a grou av aout to about
E}%[bﬁ MeaRs I d 'Fﬂ&"i’ﬁgp may be straight or
br'zmchwbns é{HypnyI nmeans a hydrocar bon group
: Eitﬁ)znl ng | east one car bon-carbon doubl e bond and

e§t meapstdisthvhetiffhed and conpri si ng about
2 @m%eaage}é |q8éta@d atons in the chain. A kenyl

groups can have about 2 to about 12 carbon atons in
t h&teL| meagsethanahot her enbodi ment, about 2 to about

6 eaurr RAkans ﬁdétlcteﬂ:?d chain. Branched neans that one
a

or nore | ower roups such as nethyl, ethyl WO

20M0ﬁmar:§1trqugtobmmetpmaphmmaﬁs wemmscoawe
e RBAL fndane REEHISR SR EAR G acict D" e chai n
whiNdé®” meanisemetindi ght or branched. The term

“MeQH" means methanol.

“MS” means mass spectroscopy.

“NCS"” means N-chlorosuccimimide.

“NEt;" or “EtzN” mean triethylamine.

“satd.” means saturated.

“TFA” means trifluoroacetic acid.
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"substituted al kenyl" means that the al kenyl group nmay

be substituted by one or nore substituents which may
wheoorhgr2eane or different, each substituent bePeyUS2007/001178

i ndependently selected fromthe group consisting of

hal o, al kyl, aryl, cycloal kyl, cyano, al koxy, and

-S(ai kyl). Non-limting exanples of suitable al kenyl

groups include ethenyl, propenyl (i.e., allyl),
n- but enyl, 3-nethyl but-2-enyl, n-pentenyl, octenyl and
decenyl . "Al kynyl" neans a dgdrocarbon group

containing at |east one carbon-carbon triple bond and
V\/ni ch may be straight or branched and conpri sing about

b atons in the chain. A kynyl
iﬁﬁ? 'ﬁgénﬁgﬁa}é&ﬁ El?r%l?'fo about 12 carbon atons in
t W";ﬁétmﬁt" |saammummmnohbanhwn‘aod"nammm dinmre 2nttmdiibent, a patient is
carbon atons in Branched ,neans t hat

& hugganndh SNaUET SaHRAMERE dRBaLREHS A MRBan Biimay including, but

not lnﬁfut‘é@l)’tb adhBnRbY 3868 haBoch, |rh8§§§ r@ablﬁ)éeyatcﬁéis'é cal—@l"’%bblt In
means about 2 to a bout 6 carbon atons in

anOt@fﬁm%ﬂﬁlfﬁﬁnh@p@f@'ﬁt'ﬁ & @mnpaf“qsr anierldinclushog ibwt ﬂph @mlted toa

bl
o, B o P B g Tt 2y fou- iy amother

" embadimentsalgstientisea cat. kynyl nmeans that the al kynyl

o IR R 2R ENahate bty 808 Pbud Mo AR bo KRl or

brandie2d gndrabepprisiagtdbout dl tecalsoutf 20 vatbon gtommlrctmsctmnnghe alkyl

grougy sanEeR AR to S¥OHET: FRipar SRl tyLRaAn. 3R in another
embdsdifigritsihegalkgbgraiups ctagw a;bmgﬁrtu aboot bomb@tmmict?rbbnialoms in the
abou O a ar oon

ot her enbodi nent , tong.
chairk reRE)paaneaRs Lt U GprAAPY T Sl STRuRRELGh e TR, ethyl or

propw af®hRachéd o asuféafiralwwam Uedtver aﬁgylf:huémé Pgrédlehaving about
ane or. dlfferent are as defin her ei

1to EN&Q\UtIq 2l %a@i‘&%ﬁ] the ghainwhigh reay g stiaighher pranchgs- The term
"subSteRY alﬂ?ﬂ rA8ahé mét th%%lk%r@hﬁ%éi# beR ARt ABIHWPHRE loF more

rmnocycmorrrutlcc:lcrl‘r%% em conprising
substituents which grnube the spmpe af difiereah¢ach sustitugnt being

mde;?émﬂtf{leéglec P%&?}rgﬁphcbroﬁp%sqsqlr{ SOhAbOTfkyl, taﬁgl""@?ﬁlgalkyl cyano,

ne or nore o nelemsnt o
hydr@ar ledrox Vi, @ikythignsraing, t-Ntr@elkyl)oﬂygléwmalgmlDfM(alkyé)hofn@rboxy and

OO ARSI BB Ao IAGITHI R TR, o

propﬁOnmmpyltancbdbbgylone or nore "ring system

SRR SEN ol SR MRS o 05, S89E08h oy IS ilra Afogen atom

are fi ned herei Xa ofr
from iaeifaikﬁl grbephBEErsormMed aboVe nidon-limeiting exdaatplas df alisiere include

ety Bzt AT DRSO S0 ERC TS ety el £ PPHgNe (1.

-CHZ@I}-QKDHZA nCHz@QJﬁEIﬂ)Qm@ﬂ(@-!WEIM-QOF )LCH(&IH;;bZtHa) -), butylene (i.e.,

' ‘CHZ%iqwﬁ'%ﬁxn%égggﬁ%%@gewg Jsui C"gib(lg'é'?‘ﬁ 'E%r %g’@%@pb’aQHS)‘ etc.).

“LowBY b| Wne"MEeaAs BYdroupUhandd abollit qruslabdmra & Wofyatoms in the chain
one (i ncluding substituted
which may be stranght or branched ‘
"Alkenyl" means a hydrocarbon group containing at least ane carbon-carbon
double bond and which may be straight or branched and comprising about 2 to about
15 carbon atoms in the chain. Alkenyl groups can have about 2 to about 12 carbon

atoms in the chain; and in another embodiment, about 2 to about 6 carbon atoms in

. the chain. Branched means that one or more lower alkyl groups such as methyl, ethyl
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pyridones), isoxazolyl, isothiazolyl, oxazolyl,
t hi azol yl, pyrazolyl, furazanyl, pyrrolyl, 5
w@geoamgi2gd , triazolyl, 1,2,4-thiadiazolyl, pyreei/ngiop7/001178

pyri dazi nyl, ' qui noxal i nyl, phthal azinyl, oxindolyl,
I m dazo[ 1, 2-aJpyridinyl, imdazo[2, 1-b]thiazolyl,
benzof urazanyl, indolyl, azaindolyl, benzim dazolyl,

benzot hi enyl, quinolinyl, imdazolyl, thienopyridyl,
qui nazol i nyl, thienopyrimdinyl, pyrrolopyridyl,
i mi dazopyridyl, isoquinolin$®, benzoazaindolyl,
1,2,4-triazinyl, benzothiazolyl and the |ike. The term
"heteroaryl™ 10 also refers to partially saturated

or prbpyk roaeitached ¢o iadinearaikasy! dhain.etamysreglkenyl” means about 2 to

abou AR B A chain WPARIEY B8 it or BB G torm

"substitaged aikekyl"aneans yhdt theralkenyl-gtbliplraagbe sERNBUted by one or more

. h th | d | .
subsf ATl N T e SErHE O EF Pt (RS RHRSUSRA 199 s
mdeb@r‘id’é’r@tﬂ' dd18cidkrdbfNte é@up%rﬁli‘{}ﬂgeﬁﬁh%' alky1, G, I@:?cloalkyl cyano,

bonded 't o one or nore ar noi eti es | ene- ary S

alkom@ndcﬁgﬂqueN@rrmmgaek@m@f&s of @u;abl anyrigreurs include ethenyl,
oropBERIPRS 90, RUAAR)F St a2y, S5 RURSISLNS an deceny,

napHkyral'emglamsten hiydrocarkgh argup cmamslr@natdbkyﬂ one ylarbon-ca rbon
tripl S aha gym%% qn%%%eaét}'(% éﬂ?@ldg%rr%he%raen mgn%éﬁwﬁogéoé{t 2 to about 15

eSCT | I'se a l
carbgn atgms o the chain mgk)’dﬁ)/l graaps eandiavvuabalt 2tabbglat 2lcarbon atoms

in thsRaRy and o Rt SmedipERt Bau e BPour § parkieEaloin i the

chair| Bssincheti eneany thatgsrasipr hmmhbwbrtahejl arduyds 86ch as methyl, ethyl or

propyl p5F AGFEPeA S PONaRs b ke | BHEr HEYl” meApaAboNt 2 to about

6 carb@ir atbFis mrtﬁeex@mkm@rﬁ rﬁags BilsRlighPdiaRehet ORoyHimiting
group i ncl udes yridi ne. The bond to the

nmet h
exan&{@@mf SHB?%W'F%"Y'W@HQE |@q€|gdﬁ@tl@y@dr mopynyl 2- butynyl and

3-metkybLBMYKkYthe fé?ﬁﬂ@s@srﬂi%leérél )HCrﬂEHHé th@ak tﬁalbmyﬁypbﬁo%p may be
ring. 'systemconprisin bout carb

SUbSHMﬁ% byjaneaemeig @d&hﬁ!&enta Muy@'n @aankpe tha§amebﬁrr alffﬁ;ent each
subsg%ééwgl wfndégehbggtl F&Eeatfﬂﬂﬁ thd r@u@%gﬁ%lstmg of alkiyl aryl and

a cycloa ky as froma out

. cycloaltyh carbon atoms. The cycl oal kyl can be opti onal I y- :

:;ﬁt%':n% 3h dlofiific onég}@@m‘g"e lﬂwc'lc ring system comprising

stituents
aboud 6ftbeatentt 14ecrrbaneatams, cef lnrm'abthabembodument Jabgutrito about 10

cars X RS =16 <N P SARBS R SNELERERUM Bl SEmpre -ono
systdrh esngt;tgg;w/Mnthm magdecthengdhms m‘fdnﬁé}e’mpamﬂ)&?é% defined herem
CT.

suitable nulticyclic cycloal kyls
Non-finliR R BlEsa?T S tabie Ui ayps TR ARG S Py
I I"H%teromylwﬂiéar%aﬁ drbnﬁtic)mﬁagw(ﬂto&ﬁr PRRRyehc &hghsy%&am
\ rahydr onapht
comprdiag SPRObH Lo abun S SlorBpepaa kBRoer STIBNERIL bout 5 to
abou€ Y10/ 4tims, lif waiiek lvie SRR B8 e ring@atehiddislad eletnént other than
bi cyclic cycloalkyl. In another
carbon, for example nitrogen, oxygen or sulfur, alone or in combination. Heteroaryls
can contain about 5 to about 6 ring atoms. The "heteroaryl” can be optionally
substituted by one or more "ring system substituents” which may be the same or
different, and are as defined herein. The prefix aza, oxa or thia before the heteroaryl

root name means that at least a nitrogen, oxygen or sulfur atom respectively, is
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-pyridepes) @%&ﬂfsﬁlv& (5o

5 enbodi nent, a cycloal kyl is a nonocyclic cycl oal kyl
fused to a benzene ring. In still another enbodi nent,
w@2eyosned kyl is a nonocyclic cycl oal kyl fusedP€DUS2007/001178

aromatic heterocycle, including, but not limted to
pyridine. In a further enbodi nent, a nonocyclic
cycl oal kyl group can forma spirocycle wwth a second
cycloal kyl group or wth a heterocycloal kyl group.
Illustrative exanples of such spirocycles include, but
10 are not limted to: O HBA NH and o "Cycl oal kenyl "
means -an unsat urat ed, non-aromati c nobno- or
multicyclic ring systemhaving at |east 1

pres@ntrdnsoa r(rag atom dautitreg e atoml of Dheterobodicarrie optidmally oxidized to

the clgsBoniinNstRae: BRBJATRBRexaraP o suitebls Reisiahnipinciude
pyridgR @aBnyD fakel, thiehyh q;)ﬁ'ﬁlﬁxhgi(}/l %%nemﬁcmmgoﬂtmﬁuted

can beotlonall sUbst’i t ut one or nore "ring
%I@ZOWWZ@M %@aquwepyéamhdr furazanyl pyrrolyl,

f
yraéBl{/lng‘ié(;iSHI%lf élsr‘%ltﬁhaof?ézcﬂg 'gg}?% ﬁ)?oégnfi%%ﬁ% rﬁ{)}id){éﬁlgly! phthalazinyl,
oxmdglzll. Up\d@{;@ﬁyQ-a]oyuﬂlolybnltrwgdq[2clyb]tbiaemhﬁhytbenaﬁurazanyl indolyl,

L AR el ORI BB,

quinamlmn@httbleﬁopandmdimgl |pykealop yid/ oahn&at@mndyf,e:&b&umolmyl

sen LU 048 LSS R Bl B LA Retcroary

also Ndard tmpartmy@aamlt@@ hetersaryl rﬁcyr@ltxealslmhw fbf exam@ee

7204 P Uus2007/ 0
tetraRoisRingIV. SRR IIRGHIIN SIAA0,. < ¢ HES. oreiehdnere is at

leasthne Qldjrﬁgtlc Rrngferred are fluorine, chI orine-and
ne. "Ring system substituent" neans a substituent

att Kieqer3rvhr{ogaavalkyepe-iprang cogmurin whighstihetand and alkylene -

are a%r@bno UsBf dE8SGBBE THEBOAS €S 1R paYérhd ABley thEHrBQSH tRE alkylene.
ing 5 system R ng system substituents may

r
The Q'hxé'egsrmoaty &enike bﬁﬂde 4 RNBQHors a8 sheietiesy Alkylene-aryls can

comp‘-iféeeﬂ&gerf é&%éd@% oar f‘ﬁﬁtﬁ'[?y?ﬂaﬁ’nfpk?é {W Sui % %‘%ﬂ{}{lene aryl

al kynyl, ar ene-ary
groups ingludrbrezwy Ba@mnethﬂt ér%dlmermlﬂbmkﬂn@r@ﬁd naphthalenylmethyl

h 4 I r
h?g?{ﬂ% kr;/]l%hx%o@g?r rly? %’}(SVEQE%I?@EXbO XJy‘IYﬂ ag?(?yy?lzyl are as
prevtgu@yldesh:@bed mlkylajyla:mopnmtsleoaquaﬂ &yl grorumo Non-limiting
exgnﬁﬁé@ 8¥¥ﬁﬁ’£l§lg@ﬂ<ylaﬁ}l )élréups include tolyl and xylyl. The bond to the parent
moiety is through the aryl.

"Alkylheteroary!l" means an alkyl-heteroaryl- group in which the alkyl and

- heteroaryl are as previously described. Alkylheteroaiyls can comprise a lower alkyl

group. A non-limiting example of a suitable alkylheteroary! group includes 2-

- methylpyridine. The bond to the parent moiety is through the heteroaryl.

. "Cycloalkyl" means a non-aromatic mono- or multicyclic ring - system comprising
about 3 to about 10 carbon atoms. In one embodiment, a cycloalkyl has from about 5
to about 1d ring carbon atoms. In another embodiment, a cycloalkyl has from about 3
to about 7 ring carbon atoms. The cycloalkyl can be optionally substituted with one or
more "ring system substituents” which may be the same or different, and are as-
defined above. Non-limiting examples of suitable monocyclic cycloalkyls include
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-limiting examples of
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10 al koxycar bonyl, al kyl sul fonyl, aryl sul fonyl,
het eroaryl sul fonyl, alkylthio, arylthio,

whedogngaoy| t hi o, aryl -al kyl thio, heteroaryl - al kRgT/Uk1007/001178
cycl oal kyl, heterocyclyl, -C(=N-CN)- NH2, -C(=NH)-NH2,
-C(=NH) - NH(al kyl'), Y1Y2N-, Y1Y2N-al kyl -, Y1Y2NC(O) -
Y1Y2NSO2- and - SO2NY1Y2, wherein Y1 and Y2 can be the
same or different and are independently selected from
the group consisting of hydrogen, alkyl, aryl,
cycloal kyl, 15 and aryl -al kghene-. "R ng system
substituent” may also nean a single noiety which
si mul t aneously repl aces two avail abl e hydrogens on two

swta%ﬁje%ﬁﬁﬂﬁé &%fa}gbﬁkggﬁn&pas 1- E'eegl@? Ror%%rrnﬁngdgpna%tyl and tr;e like,
as wafﬂtdsyfbammadysmWratechbgtteBeﬂlodm@s foﬁeﬁhﬁmﬂe laddnylhe

etrahifor G RTINS | 6 oRd oot £ Tiafi 19 Chonocycic

cycldmmacym laﬁoﬂferfmhbd)@“méntcafdy&waﬂu)ﬂt@@ bl@?ﬂw ¢yidiGdikyl. In another
bout 3 to about 10 ring atons, preferab about 5 to )

emb%mﬁntlé PHRplkYdRe monRoyRicRveRalkyl ffgiog bengene ring. In stif

anotAéPBRBdYiMRet, M4 Bgcléﬁﬁ(tyﬂé‘ ) %ﬁb@)}c‘ﬁﬁ%ﬁkldﬁlm &5@&) Fn.aromatic'

carbon, for ‘exanple nitrogen, or sul
hetegcycle. doafyH: ibo noméfréﬁe@lctpdwxncynehm@ fa:rthemmhocament a

t |
o FSS IR Qe R £ St £ RH aroup o
with aifidtarocyclnalkyragresnt lilustratver éxampies efisudtespirocyatey Irsclude, but

are '{mxmgfed:&ppl etely saturated, partially unsat ur at. ed, or
Aromati c heterocycl yls are terned

“heteroaryl", as defined above. Preferred
het erocycly 6 ring atM

£40)v
The pre , hetero
roo : pans th ogen, oxyg‘i"\(
sul ‘ sredent asl a N2 omO
Any *NH in a het rocyclyl ridg may exi st ect ed:

such as, for exanple, as an -N(Boc), -N( CBn) -N( Tos)
group and the like; WD 2007/.087204 PCT/ US2007/ 001178
33 (bﬁmmpemlémemaawsatwatemnmrdarcadapamomj- drhinsitticyclic ring

systarf U Py 1Pk 1R BRR SR En e Bl in Hif eibegient. o

cyclosttkenrtyl gmﬁ feemtdtutsatveaboutdi 6 fFiegetdrboandomse imanother embodiment,
ed her

2 oy lSolPaULRTS ol abaEt 310 PG 7ing Farttin ks nahe Scloatkenyt can
be opt%ﬁaimbhtMeN-wm dae d‘}rﬂ&réi Brn@gf; systend sdbstitudats” which may be

the SHETE PEAYIEIPIt ATHERrS f faacd SRRyea AR WPl RYaTgles of suitable
moné@cln@@@lﬁaﬂk@hﬂ@mdﬂwe c?b!lbb%bé%ﬂ)’bycl@b@ﬁfe@@ Wclohexenyl,

th| ormr bhol i n I.azol i1.d

CYC'Oi‘eEt%md%ﬁyﬁhe fng ammp'%pf ﬁﬁ%n'@trﬂw@ﬁn@lmpycloalkyls

nnclubé‘ﬁo@ﬂ@rné té?ﬁ?ﬁan ?I 58 thé liRe Non-1imi ting exanpl es
arti al I unsaturafed nonocyclic heterocyclyl rings

| n y&!ﬂ?ea'ksrleﬁe eREaRSe dtfnngtmahgrpupamiamd by femovyal of a hydrogen
atom fi&6hed 8§ ee'ﬁsh&?l § pcﬁ%%sdéﬂf{@&%‘b%' R tiflg &¥sihbfes of

sat ur at

_SJ o
K 5 L\E
cycloalkylene include tr , and
. L,L- o
é\h _
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defi ned above. In one enbodi ment, a heterocycl oal kyl

is a nonocyclic heterocycloal kyl. I n another
wepdomsTrent, a heterocycl oal kyl is a bicyclic PCT/US2007/001178
het erocycl oal kyl . I n anot her enbodi nent, a

het er ocycl oal kyl is a nonocyclic heterocycl oal kyl
fused to a benzene. In one enbodi nent, a nonocyclic 15
het er ocycl oal kyl has 5 or 6 ring atons. It should be
noted that in hetero-atom containing ring systens of
this invention, there are B2 hydroxyl groups on
~carbon atons adjacent to a N, 0 or S, as well as
there are no N or-S groups on carbon adjacent to
anpidiegeed erraalboMealzuluoriy, chégrai|tRoniife [ deiodint Preferred are
20 Ha there is ngp -OH attached directly to carbons
fluoring; gBlprinesad Bromgynyl.al kyl " means an al kynyl - al kyl -
9r'qyRg iy stdh Qudstitueitk WivdnPadupblitlen®a®acRed to an aromatic or non-
previ ously described. Al kynylal kyls can contain a

aromaligeninGBkstey Wrieh .dor ewempie kigiplagasoap avahebdlsdnirogen on the ring
systqIRR TP SELYn Bal T BR 10T sy or ity RebhBing

indepengentyserected from' et groagr gdradisting ofretkyk adkeny!, alkynyl, aryl,

“heteltEgh Sfvead et AR Abatit et Sl il ambykinyiene-

hetersznylalkyayleower alrylkgte gaopphydvaxy, hididxivakye xAkpkEargloxy, aryl-

o 10 S B ooies PG TR 8 oo

alkoxytaebidy | BRy@qunyl,\éﬂ/I%Q%fﬁ K&%oBE}FéMﬁ%Q@?é;%&H&B&arylthio,
dr ox ' ns a al kyl - group in ich

" [ kyl " :
hetergapykips S5 S dNioas i el At AN SR Ky EreGFIYL, ~C(=N-CN)-

NHz.Q@(SENFD-NPI\QEfC@Wj-NI—NQWI)i, Wi, b, g ﬁmmobw@fra?wb?@)@ Y1Y2NSO;
and ggqaroxyal ky'l groups i ncl'ude hydroxymet hyl an

Y 0%y &Y IEAEIN YaGnd Yasandedinersarper difigrept aodayre
; > - : a
i RSBl e BRI R SAISEBRHEIBN . cvcoaton,
and ped-gHtylens-ef Ringssysieaughbstitnent anay mlgo maeyl & sirgle moiety which

simugtgﬁ{agw'g%]Eer%‘ﬁ%"s t@Joké(\Lallalﬂ?Qngg@g}éﬁég?ﬁﬁgggto@?cégﬁ farbon atoms (one

acy groups 1 nc or ny
H onpragiacarpion) 0 aying systers. Exammplés 6f Such gnaiefy are wiktbylenedioxy,
I [ Levi L .
ethy BRI F I IRE S Forr BRElip et 28, 8 bxampe:
Non-limting 10 e | es sui t abl e_groups include .
- benzoyl and 1- nap yl. ( xy" mea n al kyl -O
group in which the yl g i sans p lously
desen] it na. . o
ar SRR HARid R RERNES RlogBtkbROLF rlRNe ng system
compriging-aboubByto atieut bidnking atornk eprede sty abbat § tosabout 10 ring atoms,

in wr{ia’i 8ngbrtrn8re of the atoms in the ring system is an element other than carbon,

for example nitrogen, oxygén or sulfur, alone or in combination. Heterocyclyls-have at
least 2 ring carbon atoms, and preferably up to about 10 ring carbon atoms. -There
are no adjacent oxygen and/or sulfur atoms present in the ring system. Heterocyclyls
may be completely saturated, partiaily unsaturated, or aromatic. Aromatic
heterocyclyls are termed “heteroary!l”, as defined above. Preferred heterocyclyls
contain about 5 to about 6 ring atoms. The prefix aza, oxa or thia before the
heterocyclyl root name means that at least a nitrogen, oxygen or sulfur atom
respectively is present as a ring atom. Any -NH in a heterocyclyl ring may exist
protected: such as, for example, as'an -N(Boc), -N(CBn), -N(Tos) group and the like;



10

15

20

25

et her oxygen. 15 "Aryl oxy" neans an aryl-O group in
which the aryl group is as previously described.
wOew70871204 | ng exanpl es of suitable aryl oxy groRQBUS2007/001178

i ncl ude phenoxy and naphthoxy. The bond to the parent
noi ety is through the ether oxygen. "Aryl -al kyl oxy"
(or aryl al koxy) neans an aryl-alkyl-O group in which
the aryl-.. alkyl group is as previously described.
Non-limting exanples of suitable aryl-al kyloxy 20
groups include benzyl oxy ang31- or
2- napht hal enenet hoxy. The bond to the parent noi ety
is through the ether oxygen. "Al kylthio" means an

such air&tdctiBnsgire wis o nonbidehed benacbﬂQMls @K/éhﬁom STﬁé heterocyclyl can be

optioafy 58PStied B G aps 1nG SUBleTREUHGTLIRS Qwbich may be the

' samecdbnyiffdrint, aﬁh%t’@oétddéﬁné@%ePéhe‘Tfhermtrsgén lov stJ‘FhP‘a\&nn of the

the sul fur. 25 " [ thi o" neans an ar group in
heterggyely! ¢ar b&rqm'og\aémm@zad tcprtta@ pccrglspondmwr@ede S-oxide or S,S-
dloxH@rNohmntuhﬂg ﬁﬁﬂgég%f %thﬁﬂ B}‘Igﬁ?{)l}g Er.%fe(?%g)ﬁcgyl %qsnlgclude

I ncl ude phe and

saturg@cbhetamq;mlyls; fortexaopfe mpendyll pumrolidiAyl Ipipddagirnyhi morpholinyl,

' thnonﬁ?{)hﬁﬁﬂ*a{h@ﬁfh@ rﬁ?l tg%?)é%Bylagé(tg%h)é}éb.fraUgﬂ;etrghycﬂothlophenyl

lactanhes adctheels, a‘MtHe llkd | Ngnelkﬁnhbeaxa‘mﬁlestbﬂpah‘hélly unsaturated

o PP 1053 o SR iy S
200éLdr8¢2606aRGI/ (6309 & HdhbEPclic3br nﬂlt’@@i@aémaﬂed hetferocyclyl as

| |
aenngE 3BT 18100 b phihe e R e URY T b
heteraopblehlkquﬁﬁélﬁtﬁtﬁ)éi' eﬁw&jnn@fﬁda h@tér’aey@!%ﬁm idRIREYECIiES

o he carbonyl. " onycarbony " nmeans an
heterﬁ?m ° k@iﬁ a'@ﬁ“&&be"}@ﬁﬁ'mqw»tﬁ* RgterearpiPalivbis 8 monocyclic
heters&ydiahlk |ﬁfs}éhqasyé>8éh9éw
eer é;&clanox 2ar bonyl and na %t ﬁ(‘)gbg? gﬁ{’/h%'llhg mEon 8}“%"8
hetergﬂéclg ¥h'i‘a$r§|%'tf§/”ﬂ§ attﬁf"‘é?ugh t he carbonyl .
r \Y: 3 b
o S BRAACH St in FERR. st oafind G sTstdrns of tis invention.
there ﬂ@lﬂ@owrtramcgfyxupgrmpawt@rb@wm ad},m‘:anbtm;al N (Dhmr Sb,oa\si well as

ner i FOARS BB o SIS Al b, T, o

examglﬁ;u'pih%irlegt hose in which the alkyl group is |ower
*al kyl . The bond to the parent noiety is through the
sul fonyl. "Aryl sul fonyl™ an aryl-S(02)- group.
The bond to the parent nBjety, t hrough t he
sul fonyl. 15 The term "subSW tut &d" neans that one or
nore hydrogens on the designated atomis replaced -
wihare ds se|-btH atached dineedy it dackorsingrbeg 2 and\d. ded

te %kyﬁﬁﬁlkyi means an alkynyl-alkyl- group in which the alkynyl and alky! are

as previously described. Alkynylalkyls can contain a lower alkynyl and a lower alkyl
group. The bond to the parent moiety is through the alkyi. Non-limiting examples of
suitable alkynylalkyl groups include propargylmethyl.

."Hetéroarylalkyl" means a heteroaryl-alkyl- group in which the heteroaryl and
alkyl are as pfeviously described. Heteroaralkyls can contain a lower alkyl group. Non-
limiting examples of suitable aralkyl groups include pyridylmethy!, and quinolin-3-
yimethyl. The bond to the parent moiety is through the alkyl.
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designated atom s normal val ency under the existing
ci rcunstances i s not exceeded, and that the

wGeam3ns2M i on results in a stable conmpound. PCT/US2007/001178
Conbi nations of substituents and/or variables are
perm ssible only if such conbinations result in stable
conpounds. 20 By "stable conpound' or "stable
structure"” is neant a conpound that is sufficiently
robust to survive isolation to a useful degree of
purity froma reaction nmixtd%e, and formulation into
an efficacious therapeutic agent. The term"optionally
substituted" means optional substitution with the
sprdgdiaxyalkyyr means a amw;& @rrogjmiinawhreg alkyi ispisi preald usly defined.

nsybstituted or

HyariRRT (PBAteR BB SoNBRSIRUD S1ERPaIes Alautgblf hydroxyalkyl

groupsﬂhb!lfdeeldydroxymd@lhl}"llafricﬁg ﬁﬁfr éhyl.in isolated and
pyurifijed fornt' for a- dyreyerstothe physi cal

"é‘t:)@" greans a”M@ncﬁ'w&@@béﬂr@’q%kﬂt@@h graup in which the
vano@ﬁhﬂ?ﬁé §ré3§§€>?§\ﬁ08§lgrl?é§brri%| edS Q"I‘l%ct?oﬁ)q{ t&mg)?gl%tdt?ﬂolety is through

hereof. Thus, the term™"purifie I'n pu

the Ca'rbpmvl dicyls gansentaind lavemalkyl New-Foiting éxamales of suitable acyl

Hp%,?l cal state of said
group%g%%gf ztﬁ/ a%‘t?t“ﬂng obegJ I'ned froma purification

plAwd’'smeansmEoeed<HO )d gsoup beuieh deraos gvmh:b ikaswneviousty

j [ ,in.suf ficient. puri.t oM, ..
descrlsfct ¥hestiohd Bic bopal mhki LELER R R i imiting
examplessofasudtatile gnaliys inchlidé dehnogiuasd desaphtiegl.her ei n or

we kno to th Il ed artisa It should als

neeaip piftartsyan A O- aréliaitn Waehave AU Givip f,82 previousty
descrmmawaf-llﬁﬁtlng/ekanmﬂ)és bﬂsnk@olé@ikoxwghﬁrwlncmeﬂsoxy, ethoxy,

and Tabl es herei ass d to have the sufficient
N-Profei SO R PRI BISL B GRY <) BOSHP <R PEHRVAEOGRIL S through the
ether Ykggen. functional group in a conpound is termed

"p lg{ieci;ed this means that the group is in nodified

d‘g Y ;5?%%?%88 Wbéslgfr%pé"d‘é"'?*é ?Mg‘atlpt'%és previously

descrﬂb’e@i R imiiEexifpled BEsGEARE Widioxy gﬁHQF@ gﬁéﬁgdé Phnoxy and

action. Suitable protecting groups
naphtheébg'ﬁhQ@@”Hyﬁotthéé@fﬁm maietyiis dpgpugh the ether psyaer. as

W‘3d\llyl afkyRyxy® ?6?5%{}&&0&9) fHeHdad ¢l arﬂ%lfﬁﬁot egﬂ%ﬂ% ﬁlu\‘l?lhlch the aryl- -

f or "exa ene et at ’
alkyl grﬁueﬂgm Qrevsswwmégsgan@gwn lipyiting exRewles of suunble aryl alkyloxy

groupér?b‘cl\{laé'tﬁskﬂz‘?kﬁ& &hd 1aBY|2un§&'itﬁ5f5Wé?h§th TﬁECbc)nd to the parent

ccurs more than one time in any constl bent
mO'etHﬁFhIPHQh the edhercpxygan.on on each occurrence |s

| ndrpEdige ey

occurr encg‘r{eéﬁs %%ﬁ(ﬂg t‘%-bhk)qn %gﬁ¥§%é"8}ég?6%§ 73 ﬁqrewously
described; N@h@@dl@emplﬁmﬁsmtqmawthm grrp:pasnnnngdwmethylthlo and

e unts, as

ethyiti8EThEitthd RIFECRERNR mAlehS BRAFL bi-aH0 0" o

i deMrﬂept' Inyearﬁs amarphBi gabwmm whnd;rhth&sw gfowgglis as previously
describdd’ R%ngl?r%ﬁlr{gneiahn%plesp c?fC it a%qe aanno groups include phenyithio and
naphthylthio. The bond to the parent moiety is through the sulfur. '

"Aryl-alkylthio" (or arylalkyithio) means an aryl-alkyl-S- group in which the aryl-

alkyl group is as previously described. Non-limiting example of a suitable aryl-alkylthio

group is benzylthio. The bond to the péréht 'moie.ty is through the sulfur.
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Prodrugs and sol vates of the conpounds of the
invention. are also 20 contenplated herein. A
waele@cseion of prodrugs is provided in T. H guedi/uszed7/001178
V. Stella, Pro-drugs as Novel Delivery Systens (1987)
14 of the A.C.S. Synposium Series, and in
Bi oreversible Carriers in Drug Design, (1987) Edward
B. Roche, ed., American Pharnmaceutical Association
and Perganon Press. The term "prodrug” neans a
conpound (e.g, a drug precurdor) that is transforned
in vivo to yield a conpound of 25 Fornmula (lI) or a
pharmaceutically acceptable salt, hydrate or solvate

Of AlR@x?@ﬁﬂwﬁW me"a'he arf élkgf @LGRD%—Q?TOEE@V W’C%ltb\\g examples‘ of

|ous rrechanl sSns met a ic or chen ca

su'tth% SRroaIgray Sf"@ﬁ'“@ﬁaﬂ%‘lh@XY?Wrb@u”ghaﬂS?@%@waébO”Y' The
bond ¥o MéJearerﬁ rﬂbféi'_#%"étrﬁﬁugﬁ éaa%a lt%?r%rIOf prodrugs is -

provid by T uchi "Pro-drugs as
l\lov‘éwlwqarbepyl" sy%ar@rﬁn arylgD-C(Q)-sfroupeNandiraiting examples of

. suut%f%?@g%% dn?géca.:\r/gs |%@%ﬁ%ﬁ&ﬂ@éﬁorg@rgr{oeﬁgpfwﬁ\oigcarbonyl. The

bon@tmthﬂapemmtaabletxy;mmraUQbrthandrb@wlganDn Press, 1987.

ormIISSBY R BpA ABRS G ARV HRE B G Non-himithg exampte

of a aoﬁablbadarlaékoﬁ@bt‘bod‘mcgrabp i®beA)vaYyCadbni/h aHobpad tel the parent

cont ar boxylic.acid functional group, a
mo'eﬂyéﬁlﬁﬂ g‘nt% F’%Q@ an ester formed by the

r eMl&?l&Wﬁhypfmébﬁs Mlﬁﬂe@(@})og‘r&fp (Fiﬂéﬁecrgd dren s E&c—:z those in
group

whick) tbfzf)'gv'k%rﬁblﬂ 'aiwéf ﬁihv' T_Lhe( apﬂﬁﬁgym%i@ﬁmwp'qﬁw %gough the
sulfddym 4 to 9 carbon atons, 1- nethyl -

- (al kano‘yolé‘;)yxy) et hyl haV| n& fromb5 to 10 carbon atons,

al 1A hymeRPFERMSTYHR Kzhgpreteml Bethersl galhsoparent monety is
thm@ﬁpfﬁe Sgﬁ&;ﬂllkoxycar bonyl oxy)ethyl having-from4 to 7

carbon atons, 1-nethyl-1-(al koxycarbonyl oxy)ethyl

haWhﬁgefmoﬁugstltu@ecg mgapsihalt @me or more hydrogens on the designated

storl haRs B FORTH L OO0 SO By gt e

desigaatedgatonysmnproal mlmmyamdexttbﬁggxiﬂir@mrmlmdwnces is not exceeded,

and g{aqt'{ﬁ%@(.@%t( @Eg(yr" b am n%(%%[)%a‘? rf'\gy Pﬁflyégﬁqblgguons of substituents

and/0Bvdriaklesydrenperoassiplg pnlydf bacho gbmbiatiésitdeyllt, inNtablai compounds

oy AR P B 2 ko oD sttty

robuSt td samniivg lsoﬂatmmmmmmwlmfej@é I’cliﬂ|pﬂ|rl()} ﬁroﬁoatreaﬁﬁommnxture, and

; oha fungecfjgona g ﬁ rp a. 15 prodrug can be forned

ormj Pﬁ'e'nF% NEHRRHeUBANeIRReHIE AG58Y at om of the al cohol

© Qrong tettht’ bpﬁo@iﬁlw@uﬁsuﬂbte’ﬂs médtis 6i$ﬁd5f@élesubstltutlon with the specified

grou gﬁaqﬂ%qag%%nrg%]@g%ég Qbhgwl&(wﬁtﬁygdk%gggtb%za %tethsubstltuted or

subs@ﬁ)tabmny@aémb%wsmmbms

) al koxycar bonyl am nonet hyl, succi noyl

i"a‘F rt%wa yPuriedii"iioperifiecsiosmi aryin iselated @nd saWc(uF ed form” for a
comé‘o@r‘i@l ROREY ko Y pﬁy@t@ap & bf Qau%??cﬁﬂ’gaﬁg@fg%égtg ?f'&ﬁfﬁ sﬂbfl‘étléd from a

-am noacyl group”is in ependen
synthetlc process or natural source or combmatlon thereof. Thus, the term "purified”,

"in purified form" or “in isolated and purified form” for a compound refers to the
physical state of said compound after being obtained from a purification process or

processes described herein or well known to the skilled artisan, in sufficient purity to
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natural ly occurring L-am no acids, P(O (OH) 2,
-P(O (Q(C1-C6)al kyl )2 or glycosyl (the radical

wo ewalogizng from the renoval of a hydroxyl groupCDiiS100001178
hem acetal formof a carbohydrate), and the like. If
a conmpound of Forrmula (I) incorporates an am ne
functional group, a prodrug 25 can be forned by the
repl acenent of a hydrogen atomin the am ne group with
a group such as, for exanple, R-carbonyl,
RO carbonyl, NRR -carbonyl 8Bere R and R are each
i ndependently (C,-Clo)al kyl, (C3-C7) cycloalkyl,
benzyl, or R-carbonyl is a natural a-am noacyl or

be clﬁéﬁd@téﬂlzaﬂﬂ@lﬁ aAdhrd aRhIRESN LN iguaed&ddtbEl hér
Co) al kylymgr benzyl, gﬂ%:(OYZ) Y%] wher ei nI Y2 i Seu’l"or well known

to th?éﬂ'@@)a%’ﬁﬁyl and Y3 is (Cl-06)al kyl, 30 carboxy

( Cﬂs%hﬁi gbéb %@r{k% m n%%%?ﬁbn%&@?%gwﬁt@: atom with unsatisfied

valemq:e;a— mm[ehtyzpd achewiesd, exarnpleblarat Tables herein is assumed to have the

surfidenfhOiret o VAR TR < B BBl B ilsBE%% o504 7
PCWHét&Z@WrA(ﬂBth@roG@ irDaecaenpomfid |33wmmm%ot§ctédlﬂ'e this means that
i nvention sol vat

[ n u | vat.ed
the griyiis {19 g HRCESY SR Sie Bradions ARk protected site

whemmd\@bﬁfpowbhérmlbgecﬂéd totheddtibh. Satdbid pio‘ieéﬁﬂgeaﬁiﬁfbs will be
the i nvention enbrace both sol vated and

r eCO%W%GF\P&’t Bgsenyitprdingpy il dn the aRsaswelyas bureference to standard
textb@%ﬁ@@u@h'a@ fOF eRamPMROLINA. @rebhé%t'dﬁvﬁgtée{\/é"’érau?s MW®rganic

re solvent mol ecul’es. This physi c associ at
Svnthﬁ%l§|(08§1i;éw?ngange% of ionic and coval ent

bapgiehtany P&lisENg. @ygFﬂgﬁgtek?S&gﬂé‘gW I&cc)ec;cfdg{ra{nore than one time

i nstances the sol vat bl'e” of
in anygonsfituptenin &eronda br 'tme&nlggh\mmam becutresce és imdependent of

its dér[}f;ﬁgdfpgi %I,?,\dy g,tp,epggcgmé%gl lattice of the crystalline

enconpasses both sol ution-phase and
i b usa@ll*@rsloﬂ m tm Noomposikionhp ietemgEc ehcempbablaeproduct

compgr%ﬁg? ltl)(%gé k" galngreecﬁé&%\)ﬁttﬁt 5 gh[?%ﬁb%&%f&{;@ﬂ@ﬁ atshaeny product
whichnoé sudts, direstiH20 itlieecttly, fimne commnamis obthé Bpeting@nhg@dients in the

H@fl tionally be converted to a solvate. Preparation
SPeCy S%FQQPQSS is generally known. Thus, for exanple, M-

CéProdrags ahd solvatBh f tiee eoinaindscof. thega(/&)morﬁaﬂe Eilsb
ration of the solvates

20 [ h
contd e PBRGL R BT b 4B LB i e v. St

Pro-drugsasatievel @emérgrs;m@mr(abevpuéﬁf gﬁgwé@; %f.sgm osmm Series, and

in Bl%eye(%gt{){\é%ﬂra@rz SS % 2 BSfp&drean. B. Bogie, ed Amencan

Phar@idcettieallRsdoton arBPdrg ahorBPP&baﬁf‘!fé terFH pr@Bﬁjﬁ means a
Commun., 603-604 (2001 A typical, non-I

Comﬂw)'@e@s 9. ;i deyg pEecyrpeEdhat lﬁr@mféormednmvw tsbws Liaccampound of

Form@%(w Sﬂa%ﬂﬁiﬂ{a%e(?fncﬁh‘? a@??bl‘f??)%a%ﬁ @Hraﬁ% 68 §8|v%t§8{ e compound.

wat er or m xtures thereo an-anb
The trangfemaation maynacewddy Mgriove m@zhautlssroa (atg.aby anetabolic or chemical

procé%%g %dg:ﬂtaé Qo 8kInpid ShRdSoH'RLG oIS ird BRIL. SR! ALEL YR of the

use of prodrugs is provided by T. Higuchi and W. Stella, “Pro-drugs as Novel Delivery
Systems,” Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in
Drug Design, ed. Edward B. Roche, American Pharmaceutical Association and
Pergamon Press, 1987.
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nmet hods. Anal ytical techniques such as, for exanple I.
R spectroscopy, show the presence of the solvent (or
wowrien3720yn the crystals as a solvate (or hydr ap@)/US2007/001178
"Ef fective amount” or "therapeutically effective
amount” is neant to describe an 25 anount of conpound
or a conposition of the present invention effective in
inhibiting the diseases or conditions noted bel ow,
and thus producing the desired therapeutic,
anmeliorative, inhibitory orapreventative effect. The
conpounds of Fornmula (1) can formsalts which are al so
within the scope of this invention. Reference to a

fﬁﬁ%ﬁﬁn@&e,ﬂ s ‘évﬁxéjr%doggg irguftﬁe};gg? rpﬂa‘?r?)%cﬁgtlcally acceptable
salt, bytieateigedlvate ofttee .cofeoured mohitahs es:)arbomdnosamﬁdyadtlonal group, a
orod 5L EAR g5 35140 xRl bl Iadtlof BREE R\ en atomof

the adid roungthna grauslsach asg ol exdragies (ClCadikyt,i(@3; when
7204 PCT/ US2007/.001178 39 of !

Cr) NS Pe Sl ipﬁe%emva.etmghewnslfary 4t 25800 gtpms. 1-

metHyRH (iansmﬁcﬁﬂbm éthgb’lﬁé ?Qr 5tom@|@é%cﬂa aﬁﬂﬂsan acirdi c

noi ety, such limted toacarboxkllc aci d,
alkoxycazwrwlervraﬁg\xl hamm from B40)6 aaRPoReatpatsrad(alkerxysasbonyloxy)ethyl

havu‘xpcﬂﬁ'bl’lrg@qow E:é‘r'b@)nté‘t%n'@r{rm'estﬁklt—(iiikoﬁca%ﬁ‘}ldﬁ&‘h?l having from 5

armaceutically accepta
to 8 earponcatemss A gkasyemrbabybaminemiethy! vaying rboy Bdd 9 carbon atoms,

f

1-(N géf#%ggggr tr&ﬁ%ﬁgm)*_eg ﬁa\ﬁ‘]z (Prorl':ﬁa? t%eﬂ% g?]#é%\ 8{05{1!3]93 phthahdyl, 4-
crotoewdama pbayl, uymmgg:gutygalactgonﬂbqurdi—MN-ﬂﬁf-@a)aikxga?i?b(t(m-Ca)alky! (such

; . i , u g .
o BRSO S Bycarbamont -
C2)ajkyéangi gipeddinor, pyrratdlaqueoumrpbdllmntﬁzcﬂ:i)au@d and the like. '.

nghﬂaléblz I ggmgygg @E%%lgﬁgg) cdodrlftafn%naﬁc’ glco%oll Ptfrlmcl{%%al'group, a
prodRgnzam b&%fm&dtmsthebtéwéée&héﬁt obmlrefahﬁﬁtogbbltatbﬁi €8Bthe alcohol group
sul f pnat es

citrates, hor at es a
with §P R SUSh AEe A Bls. 4 deaalaayEraaby. HREras b
Ce)aﬂ@hé?fo@@)etﬁ?l hafra@aw:fﬁa@e@s)an@mm aespll(qnat es,

rat es oxal at es hOS pr Opl onat es,
Cs)a%wwpanwxym&tbvh&f é@n- Qﬁ'lkawsarb?ayl@mlap@r@thw succinoyl, (C1-

Cs)akahefwﬁné‘ﬁﬁ%(c -(E‘ﬁbw Lngddu 9} 8Ad RhAANSKAY0AS- arwnoacyl—a—

tosyl at es e |l ke tional 'y, aci'ds whic
amingagyl whess @am §raEHineRe¥r FeUBs ingerendantiselecieskiromnthe

natu&ﬂgr EeL ﬁﬁft?f ﬁ“ld é‘an%ef?k’d) (E1S- C%(;C?)gg(@?%ﬁalkgl%f)r glycosyl (the

nmpounds a e di's
radlcsyrefsulmgafrprretheatemov;almfla bydroxykdeup ehiingtoemiagetal form of a

e lts. Properties, Selection and Use.
Carbcs%g?é:}ZHBHQﬁé "6\? -VCH, S. Berge et at, Journal of
PHba mserepo indibf Bornaulaé@) (l’m?ﬁ()ratéﬁem)armwfegfunlétlo@augmup a prodrug
n r ( 6. 1-217
can b PR YIRS reiplomttF BRrbBEn Rt 1 i g wina
grou 88h)as, farelemplePRsarbdigly RQ-&arbanyl,iNRRToeriaraigehere R and R’
Bok Food, & tratiqn i ngton, D. 0 .
are cagdpogapanen (Cbial Chl e SRt feBRyophRsadtbonyi is a
naturlaeheamumédye&ehanﬁal &henwioacyl, -C(OH)C(0)OY' wherein Y' is'H, (Cs-
Ce)alky! or benzyl, -C(OY?)Y3 wherein Y? is (C1-C,) alkyl and Y3 is (C4-Cs)alkyl,
carboxy (C4-Cg)alkyl, amino(C4-Cas)alkyl or mono-N- or di-N,N-(C4-Cg)alkylaminoalkyl,
-C(Y*)Y® wherein Y*is H or methyl and Y® is mono-N- or di-N,N- (C1-Ce)alkylam|no
morpholino, piperidin-1-yl or pyrrolidin-1-yl, and the like. :
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Exenpl ary basic salts include ammoni um salts, alkal

nmetal salts such as sodium lithium and potassium
waalores72ed kal i ne earth netal salts such as cal BA/DSENT001178

25 magnesium salts, salts with organic bases (for

exanpl e, organic am nes) such as d icycl oh-exyla

m nes, t-butyl amnes, and salts with am no acids such

as arginine, |lysine and the like. Basic

ni trogen-cont ai ni ng groups nmay be quarternized with

agents such as |ower al kyl 3galides (e.g. nethyl,

ethyl, and butyl chlorides, brom des and i odides),

di al kyl sulfates (e.g. dinethyl, dlethyl, and di butyl

08557 SRR K o oot o

solvatedl ifdess with phabeazgltically gdvepdaibel sddvmhsmp,aamater, ethanol, and

the I&%P%Bé é y? ég\ %P@g%@i? {P@T ﬁg%007éﬁagc]elg$ %éévﬂeld and Unsolvéted

formph@8ateaitrheahs v pi&lyﬁsieﬂtaaisbelaft@lnt@f avcbhipo unldeofsthixpimvehtion with

~one éhﬁérg\éﬁag\%érg G-ﬁugefﬁ ﬁﬁl 2 gggp ggg%ql o%fn\toﬁxées varying degrees of

ionicGHd esPaBet Bgnemga%mdémbq%ydwgeamdn@ Ihh®rtain instances the
i nvention. Phar maceuti cal’ly acceptable esters of

t he
solvaje yill he e%mta@rﬁgsplﬁmd@rﬁ@mmsww R§eqrdupEe s@yyznt molecules
are lﬁéér%%é{iédcnnatﬁb%r%tta@ ia?tlé@bﬁtﬂl{ﬁérﬁklﬁﬁé Qblidl | S, Q" %fncompasses

hydroxy groups, In which non- carbonyl noiety
both @plqtm phABeAyd |§0E?d$'éle|cﬁﬂ4‘ﬁt§ﬁ bhon limiingsgxamples of suitable

solvdg%gw&l?ge'égégbl%‘fégdm r@ﬁo?ét%?! glﬁg 1 ,llt?%?’gﬂlﬁ?,@g?'dqsolvate
whengibtheyEplveat kedgatleyis HAbr exanpl e, met hoxymet hyl ),

3y S A M 3, P Y e o

solvaipt Poswadiiajiosudfsdlvatesds wehbral[yd(nca/xmﬁilhes, foakbrgeple, M. Caira et al,

J. Pl el seiBald afe R0 BscaPhRd pctfaratiop of the solvates

of th¢ laatifaxgatplueonazol insgthgladatatd s wal) adiffonowatéd Similar

oren AR A0St ReFintvols Wirges and ) b s hines ov ..
van Esh@Eset dINAAFD AahS EFEEH. $5@15) @Wclbelzf(lﬂﬂdl@'fand A. L. Bingham et
esterified by, for exa al cohol or

Cheat Gommun.; 693164 (2 r)eéftyp'gr"‘ilkﬂf)'ﬁ imiting, process involves
dlssoawagCihe(lﬁGerQ% 86dpotindGA d¥siredNEmBe ARROONKe Risifed §bIvent (organic

(1) may contain asymmetric or chiral centers, and,
or Wi‘tﬁéPéF‘a'P‘B"%)Eh%Eeqf kA PYaharrihag P bismd drepREtHER mnd peoling the

solutlo?w ahh eaféeglufw%tnt% |for$rt| %h&%l%ciﬁl?'&:h(éreftﬁéﬁﬁs&ﬁté&@y standard
onmpounds_of Fornula (I) "as well as m xtures thereof,

methpﬁ‘él a«@@hgrqa&tﬁ:thuqugﬂsw&ﬁm o emlleu & @ererqgo'ﬁﬁ@@se show the
pres@ﬁcé B?t kbRenf ﬁﬁ’ lnelﬁteeérgs Sofisraogélvgﬁe & Hﬂﬁategf

oun S as we e sal , ates and esters .
t H'éffﬁ@dﬁlﬁjwumm"ﬂmmpeﬂmaib' effiectivenamonntisiroaant i describe an

amo&q:gfifté &R& q‘?r eé@r&éo%ﬁ\éﬁ'gf the q‘?gpéﬁf:ﬁ ﬁ“)n %ﬁ%gﬁ% iir‘? inhibiting

Prona
the di&ﬁaaes(mmmwys ewtat beloan and thus. proeibsmg:mecﬂesured therapeutic,

ame R SVE Gy B b et BliolBHeg, for Te.  atropi somers

The compounds of Formula (1) can form salts which are also within the scope of
this invention. Reference to a compound of_ Formula (I) herein is understood to include
reference to salts thereof, unless otherwise indicated. The term "salt(s)", as employed
herein, denotes acidic salts formed with inorganic and/or organic acids, as well as

basic salts formed with inorganic and/or organic bases. In addition, when a compound
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25 biaryls), and diastereoneric fornms. For exanple, if
a conpound of Fornmula (lI) incorporates a double bond
w@eooa/08128€£d ring, both the cis- and trans-for nBCT/EHS2007/001178

well as mxtures, are enbraced within the scope of

the invention. -1ndividual stereoisonmers of the

conpounds of the invention may, for exanple, be

substantially free of other isomers, or may be

adm xed, for exanple, as racenmates 30 or with al

ot her, or other selected, s@@reoisoners. The chiral

centers of the present . invention can have the S or R

configuration as defined by the | UPAC 1974
of FERA@BTENEH taRizSoothiebusk Abidthesdd 88, b§thdt limited to a pyridine or

"‘sol vate", "ester", “"prodrug" and the WO 2007/ 087204
imidaesieuspd g aodic/moiety, sk asi Bui APklimited te a errbaxylc acid,
zwitt@PBhY (“lﬂnéhgaﬁﬁl) tmay BbMBHfied %5reaﬂ‘élJE{ \{vﬂﬂm fhe term "salt(s)" as

enantioners er eol soners, rotamers
usecpberelmoﬁaarmemCatlyrmmmmS (be., provetaxis pﬁystcheg:cany acceptable)

st AR OPRONS oo BB G S50 o e Bmpounc o

Fornhdia (b)asnay b farhed, f@lhesamﬂle,@ma@ahgth tbeipouedsoftBormula (1) with

. novvnt those skiJled in the art, such
an afiout GF i PASE Dy e aik o SPIRTT SHRAURL. Mt AcPé@REY Such as one in

whicertpétsaii pré%ipuﬁiﬂes BR#Nhh GRIcOUSIRCBRINA Q@Wé@é@@)yhyophlhzatlon
copvertin enantlonerlc m xture I nt

di B¥e 9' agditiqn galky incide pestalps. rﬁ%ﬁ@raeﬁﬁsobena@etes
benAHdseffbh¥texC bidifAfateé9 madnst, (b%tﬁa’te§ Wt{réiegaeérr{drﬂfréi es,

such as a chiral al cohol or Mos acl orid

Cam@bo@é*#faf‘aqunéumﬁéa'@Sagvémlﬁrr®%rkwdé@lhmrdraﬁghy@rogodldes lactates,
maldieE, AhetdiBsuiBRatddindpPsdiends@s I%t%g”ﬁﬁr%tég ém?tes phosphates,

correspondln pure enanti oners. nant | oners can

. propignatespialigylaiesysuscinalesasuifateal tadRiratass thionyaates,

tolué?{e‘%ﬁﬁm\ @@%f&%@h% t%@ra%&§§ an%ioth%mk alﬁld}é Jd?l'paq;yl, §8ids which are

resent "I nve
genaraﬂmconalldereﬂ shtbablerfec theetbrma’tmrmf Mrnhmeuthmllyaxseful salts from

s )RR AL S RE L 31 PG H B oo,
CamﬁlieeGa(erﬂB ¥ Hamsibook ofdsarmatetticat 8altsyPfapstties) nSelectlon and Use.

(20037 s IRNELCES e SRR bR B 2P GpBSFSERces (1977)
66(1hydrgdrrGonkt; hﬁternaitidr‘falgebf Poygreideul 59 $ PH88 B3 201-217 Anderson

ne. and r.in sSuG 13C,_ 14C,
et a'f@‘be H{%“C%? ' @‘%% g&%ﬂ' ?h@;é)sé\eadef'@g é@ﬁ%v@ﬁw York; and in
The 2atge BIok oFs:@Uo&lma.bl Aldinahstraton, oRenitfioA DRO! SMtiReir website).
The genalé g t hose Iabelﬁ%[? with 3H and 1 C) are useful
S isiosHIRRIAShICOrPYAiRg hereindysrefierance therrle: on

asEerpplary basicé 1t Inchfie adthoditeh §§ft§°élk5l4f n(éta?salts such as
14Q). i sot oges are particularly preferred f their

SOding RS MR B8 ROR S TSRl Al gLFarth yetRLpake puch as calcium and
magﬁé@%‘l §éﬂf_?) %%lt@"vhﬂ'r BRAMIEbasBQ (R EkatHSIB, o?%xﬂ@ létn%hbgﬁuch as ’

qs may afford certain'therapeutic
dicy @myﬂarﬁ@eﬁ. &ibubd ajpiegse Anahsadisovith amlamamdsysu@@w gs argmme

lysiné %ﬁBQﬁéeﬁe' Ba%ic/Aildgkh:-ddiGinttg GRUSE AP YBiarternized with agents

- such as lower alkyl halides (e.g. methyl, ethyl, and butyl chlorides, bromides and

iodides), dialkyl sulfates (e.g. dimethyl, diethyl, and dibutyl sulfates), long chain
halides (e.g. decyl, lauryl, and stearyl chlorides, bromides and iodides), aralky! halides
(e.g. benzyl and phenethyl bromides), and others.
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requi renents) and hence may be preferred in sone
circunstances. Isotopically |abeled conpounds of
wo-00ma8a04 1) can generally be prepared by fol | OU/N§007/001178
procedures anal ogous to those disclosed in the
Schenmes and/or in the Exanpl es herei nbel ow, by
substituting an appropriate isotopically | abeled
reagent for a non-isotopically |abeled .30 reagent.
WD 2007/ 087204 PCT/ US2007/ 001178 42 Pol ynor phic forns
of the conmpounds of Fornul a4d 1), and of the salts,
sol vates, esters and prodrugs of the conpounds of
Forrmula (I), are intended to be included in the

prﬁﬂﬁﬁmh hEMesHlistind baSe lseitd) ard hatemaeaubl lﬁev?lbharmaceutxcally
osition" is also intended to enconpass,  both th

accemb selipwdthin Bie apere Rithe my&nt'aasaagbah ﬁFtdsa'é%r?&lsﬁssé"éFs are, .
consnﬂferé@ Eﬁu“éﬁéhtotaec E%rek for H‘(@%f th%@r@s‘p%ﬂdnﬁé'cb)h&ﬁddéefor purposes

gents or exanpl e, a. conmpound of " the present
ofthe mwentloon and an additi onal agent selected fromthe -

R S Bl BERRb By WEREH Gl s me
foNole' hg grolipss: (ao;mds%xwmracao@se@smbtamedu ldylabtem"s:agenwi ithe hydroxy
tain fixe

rouih AR YGHEN g PRRCIPPEX| TS o fee Zglipalie i ogfR St the ester

grou;ﬁﬁgli’@%btdcﬂ)@d fr‘@nﬁf%tr@[grﬂbr graathépshant aket (fbesnaﬁmérmtetyl n-
i ndi vi dual . dosage unl s. An il ust bat ive

propylot-bulh OLfouR). 3 \ilar esiaempiss e Pé!(@etfp\ﬁ [alky! (for
exanfiié, b&szyl), @y!oﬁymklyﬁ{fbb’ exéﬁ@l@%rﬁédwﬂ‘iéthmegrylwmample

of treatlng patl amnlsterln

phenghaptrrally subsatitdedpyih . 6|$Xéfnﬁ'%eha'[§98§e{r§1 i@kl 8R(C1-Ca)alkoxy.
or an‘uﬁo?l(?_z sulté R é‘%e(gstbgku%“&‘?\%§ﬁ< yi-Rg AR gl"%u?forr@ti (fBF eQEmple

re-salrd 15 osition an ndi vi d
methgoeagéonyl); (3) amimo @@ﬁbgamg (for erammleal-(yajy! erL !Soleucyl) (4) -

phosgn?ﬁ%‘: El‘scg#lbgif\r&g'[ynam %rstﬁfé I?é}levﬁtgﬁa TRE phosphate esters .

ers ereo gtot venti on
may peeiurrheoest@lrnﬁad tpf dpreexdmple, |a1(C1p@n¢);aiqd>ml ort ne@ctlve derivative

be nicotinic acid
thereﬁgr?ér%g agor!f Ps 24%%&')83’%%@ of Formula (1) of the
prT&mud)mpnwedmocﬁrFormul@I(lb)rmayceohtaualalsymrﬁétrwomemlmjlaenters and,

therefqrgafekﬁg "?Jlf" gggggg%lrgc%tg h}s?rt n‘g glf r@ sdgfegs{gjelﬂ tharil. all stereoisomeric
formﬁﬁﬁth@t«dﬂpﬁb&ndﬁ@frﬁiﬂﬂhﬂé (B esywadit as&mxﬁhueﬂbmnfndmhadmg racemic

it ok g LR TG e spletEe, Aty fud Brafiyag of the

compBhdlas W@Ilfasf me’&ali% g;olvélé@ aed avteigiof $enrodaigs)form part of the

pres%?ttlgygn {m (géll | ca acc%ﬂrggniecar ; brqéqﬁ]al? ggometrlc and ‘

positRHaP fédirﬁ\éh'st QsSﬂ/éﬂﬂd@lé@'\aﬂhaﬁ@ﬁ:%trmﬁql/vr@éﬁlﬁiay?@xnsirbeen in the .
conmpaunds of Formul a or _pharnmaceutically

absegee Qﬁﬁéwm%tgpt%arboga) \rataégeﬂ%forgﬁ éltgop'%%‘reé%fe Joatyibstituted
biaryl3§, &AddMstéRIoPleRE Pdrs. OFoPaKENHR, 3t horphndloRgormula (1)

I ntravenous, I ntranuscul ar, erperitoneal,
incorparatas &Me bosst ar a figsed apgcgq)th(t@@t@§ apd trans-forms, as well as

mixtures, are embraced within the scope of the invention.

~Indi\}idual stereoisomers of the compounds of the invention may, for example,
be substantiaily free of other isomers, or may be admixed, for example, as racemates
or with all other, or other selected, stereoisémers. The chiral centers of the present
invention can have the S or R configuration as defined by the IUPAC 1974 |
Recommendations. The use of the terms "salt", "solvate”, “ester”, "prodrug” and the
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adm ni stration. 30 Pharnmaceutical conpositions
conprising at |east one conpound of Formula (1), or a
w@baroseeut i cal |y acceptable salt, solvate, esPEr/USmN7/001178

tautonmer thereof can be in a formsuitable for oral

adm nistration, e.g., as tablets, troches, capsules,

| ozenges, WO 2007/087204 PCT/ US2007/001178 43 aqueous

or oily suspensions, dispersible powders or granul es,

ermul sions, syrups, or elixirs. Oral conpositions may

be prepared by any conventi opl pharnmaceuti cal

nmet hod, and nay al so .contai n sweet eni ng agents,

flavoring agents, coloring agents, and preserving
like, qg@r‘itbﬁde@ tEh%L?dWLHHpI Pto Pr%' BaM néblOéteE@s@H and pledrég ¢ enantiomers,

har maceut | |y acceptable salt, solvate, ester, or
Stef@@'@t)mﬁ!ﬁ fotamass, taademers.Roiipna) IsOMErs.dacemieser prodrugs of the
mveﬂ%&r dubys @ physician based on the age, weight,
nd response of the patient, as well as by the
S eﬁhasneyeomerhe'nommhstoambe rse@aeatedﬁoto theanipldéviduwalediastereomers
un ound of, Formul a 1 or.a

on 8 BARle. BLUTORP MY G sraisPLoBisfenoS b pethogs el kgpwn to those
skillédin thee art, kackeis, fd:Oemiﬁpm syasterdmigtoyrepyeand/or fragtional

CWS&%%' A O%ag‘ggh‘egﬁ flcé‘f‘ = ?88%%@%)%?%1 ?r[y%ﬂggptggntiomeric mixture
into A@REteA8 oA rcOfiktud By ¢ABBHARNKEN EgFmﬂraaté Ic)pt.cgny active

pharmaceutically acceptable salts, vat es

CO‘T@@P@F’s(et%ePBHP' awgliary sushyas adihir! aleshy] ar rMOShef s acid chloride),
sep&r%'@’ﬁbrlﬁb' &Est@ré@n@?@%hdtd@f@% t&g ﬂ%“rbf(iyznrlzgﬁrthe individual

exanpl e one or nore conpounds
diasigreemersei tbgl qofrespongieh pH s @naall@@er%oﬁmanégmafs can also be

, tered with one or nore

sep%?{ﬁ;&? i%gn%eé gfg% C\Vgapwgﬁ'g?g]rﬂﬁsel ected fromthe group _

coff$iespriasgnbinventicnxalse ebsriaceas éebtopicatlydabelted compounds of the

pres L W?n \%Hﬁér{eolﬁiggggal tg(}hggé Eﬁ%ﬁ?%ﬁgﬁel % @’L\'\e fact that one

or markiaomesr :sre splaterhby aylnatbm; haviingha latazmg; masquHI reass number

dlffeﬁ‘?rgtxf'{grﬁ;st e hh%%%’%ﬁa?f erS% %nggf/gg ﬁ)ﬁ?oun fnbnét%{'c-:$ Examples of

lsotepmqmwaarbs momrpomed mtohmireptbmn@é of #pipsentiohdnclude isotopes of
Acyl CoA: Chol est er ol acyltransfergse inhibitors

nydiEne AL, PP Y PRIREL PHEBRET e rine 8 chkdrig. such as °H,

3H, B4, d'cemt, dPoi W Gipg# g ot 1o, aeiddfSC n@tspéahveyl@t er

SO| ub ela; I?t))tf%rﬁsl’ﬁaug 1'%?1%13 tc%%(?u and/ g&?f at W%g those labeled with

3H aaﬂoﬁc:;ta&e USRAR |M'o%ﬁﬁ>(§btﬁfcﬁan&k§RSLﬁb%ﬁ©I@é %Slﬁ@ejwtﬁbw@n assays.
I ecept or agonl sts poprotei n synthesis

Tntxgtﬁzﬁl, G0y and ?W%“M'g‘? ot &rsiSRQRaS afa B@rglcularly preferred for their

easérbe beé;svmhohrdrgj AERICtANIy! FFRUL sObSKiRiBn VAR hbb@fe‘i’ isotopes such
| e acid reabsorption inhjbi tors, PPAR 6 agoni st s,
as d?PF%ﬂ%ér edéHynanaliped raraln herapewipadwartagesseprlisg from
gredtShiddtaBs i sﬂa%Wtfigé‘g' li¥cldR@BIRLVA G haftg Qto?rrebf]@éigﬁb%age
or activators aggregation 1 nhibitors

requiyenies) aﬁﬁlftﬁftQﬂ maymeseﬂadtm gong citfcemstanses;i isotepically
Iabeﬁéza{:' gglgrﬁtgéo?rﬁoﬁrﬁﬂgé %@%a nS@lér'éﬁQ RO feiplark 4 BiytbliGivihg procedures
analogous to those disclosed in the Schemes and/or in the Examples hereinbelow, by

substituting an appropriate isotopically labeled reagent for a non-isotopically labeled

reagent.
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30 antagoni sts/inverse agonists, ghrelin antagonists,

H3 ant agoni sts/inverse agonists, MCHL R antagoni sts,
wozesagoni st s/ ant agoni sts, NPYl antagoni st s, PCPYS2007/001178

ant agoni st s, NPY2 agoni sts, NPY4 agonists, nd uR5

ant agoni sts, leptins, leptin WO 2007/ 087204

PCT/ US2007/ 001178 44 agoni sts/ nodul ators, leptin

derivatives, opioid antagonists, orexin receptor

ant agoni sts, BRS3 agoni sts, .CCK- A agoni sts, CNTF, CNTF

derivatives, CNTF agonists/gpdul ators, 5HT2c

agoni sts, M4r agoni sts, nonoani ne reuptake

inhibitors, serotonin reuptake inhibitors, GP-1

B A NS L M ——
estdra land pradsugRef dyo nbsippunBSAT Forimiha i) arsint&dd to be included in

|nh|b|tors FAS i nhibitors, PDE inhibitors, thyroid
the RrGSEMdTYetiAyoni sts, UCP-1 activators, UCP-2

aCfﬂh‘éafé?i‘rﬁ"pﬂm&e@ﬁbél\/@rﬁfxgsggﬁﬁs‘s E%E)QH%Qf%d to encompass both the

| ucocorticoi d agoni sts/ an
bU'ku GHTBPEHPS, a@bmd%wﬂﬁﬁh maatgesumlts» gggmnsedmfunpoe than one (e.g., two)
phaﬁﬁé&é‘uﬁé‘él@ AdtRRS ﬁtgrsdcﬂr}ﬂ“f&oé)i%mg\é:aef 98??%'0%‘1% of the present

transport |nh| tors ['uc ran
aneﬂﬁﬁnkﬂf’thBB aqmmm@gent salespaﬂ from thmn$15tccfrthe addltlonal agents

oesEfid SO A Sy g AR BEATPL A950 . e

con‘@psithmopmdneaph iBdivetuad dosagaiunitosnnedntain Gkyd @inhélnts of the afore-

sand rgt Hlpca%?o% Ehag‘éaﬁ Q@W%ﬁlghn%b%é'gmﬁ Qulk composition is material
that mvalsarmw;ate)ean fiowhnaidi intb m«xm@@mdﬁzﬁmﬁns makiRGsrative dosage unit is

H nin con ent t|n nlsts Ieptons 15
an ofd} de§30¢ ge g angotﬁ?gg Sigdarig he herein-described
metihed 6o nelatmdea ﬁ{aﬁéﬁt&ﬂpﬁdﬁﬁrﬁsterﬁ@yé ?Wa%bbéuﬁ@@lr&oﬁnposmon of the

dro androsterone anal og
presaBhJHASURIRGI R (PaHEd © BPeoaPass B memipisirasian ef the afore-said

bulk&MEesItish BnddhdRAGMIHdshke RfRt i de- 1 recept or
agoni sts, human _agouti-related proteins (AGRP),

neTF‘SrPém‘ROlEW%eéEPHF'Uh?g@h|0§tp§16rmm@pemeagc@ptable salts, solvates,
or eSBRE Bfdrebf EBé‘éFd%gZﬂPf?fé in/BnBYR Wa%%égﬁﬁrﬁ\a&% ogertles in

sensitive || pase ant agon| Sts recept o anal
partigular,thescermpeundaiobiFosmela ) sanibennicativia asid rreeeptor agonusts

Ch?héscto% uﬁﬂéaﬁpeﬁxlgghj & ﬁw%r;?net te;f){ FrX/eﬂ?bﬂr nﬁaFeut!cally

protein i-nhibrtors qc d
acceptablei salisnisobiates, or(astar) theneoi- dlrlermsefnglnetxmmhgadlwfases or

d d
cond g LIRS sl a Er o e OTPRIBE. 20 vt nat i on
Wi Thetdwer_lmwme_, of Eouuld (Heoe gharmaﬁéuﬁg@lty ad:@semgbtdﬁsalts solvates,
~ t . e discl tents
or o b S BoBRIIES e e SSARER hes 5, S B
combina8en@ith aphebthatrtichlSacRaitable é@@iem@kmpi@nt Nesliluent in a

2002/ 690 2002/ 0137689 d P
pharfias s SRS iR, S5geisina K sandasg e naeticpractice. The

compm&wcf Ebﬂﬁuhfﬂ)?ldr pharfrelceuanssy éBcéﬁl@bfe §é‘ltté reivated, or esters
h %Zefer zet i di none conpound i's ezetim be (for
therqgfeGan be acrpinistersthPEllYiar Rargnfasile. ingbiding iptravenous,

mtra%@hlﬁgﬁé%ﬁbﬁ@élp&ﬁédtgﬂéous, rectal, or topical routes of
administration.

Pharmaceutical compositions comprising at least one compound of Formula (1),
or a pharmaceutically acceptable salt, solvate, ester, or tautomer thereof can be in a

form suitable for oral administration, e.g., as tablets, troches, capsules, lozenges,



10

15

20

25

30

Non-limting exanples of HMG CoA reductase inhibitor

conpounds useful in conbination with the nicotinic
w@eood/osreept or agoni sts of the present inventiPCI/HSBOMD1178

2007/ 087204 PCT/ US2007/ 001178 45 lovastatin (for

exanpl e MEVACOR(r) which is available fromMrck &

Co.), sinvastatin- (for exanple ZOCOR(r) which is

avai l able from Merck & Co.), pravastatin (for exanple

PRAVACHOL(r) which is available fromBristel Myers

Squi bb), atorvastatin, fluvalatin, cerivastatin,

Cl-961, rivastatin (sodium

7-(4-fluorophenyl)-2, 6-diisopropyl 5
aqg%% ﬁb?ﬂ%@uﬁpepyp%?; d%ewlpbié%?vogef%ld?‘ ??ﬂ%?f@?g%s syrups, or
el Pt?ar?aP%eut | %@% ?ng 5%@3&%99@ QY @RY £onyentionappharmaceutical

meltmeancbmyoélsdammam s@v@él@nirtqfhé;éﬁ& f%35Rh ag{(]a 1s..qororing agents,

ni het ase i nhi bi tor usef conbi na
anfﬁ%% r(‘,"&q ?ﬁ?ec gci d receptor agonists of the present

i nvﬁhelam ust off &y
(45 B S oy SR 10 Remgestighy goootabe s
solvate; gster, p Homes t e{ﬁﬂﬁe@@@ﬂmataredm@atldht can be determlned by a

h hi S esi s i nhi bit

g ”q;“é?m”?s%”?g’nbﬁﬁ@?%ﬁwew A R SrsSY PHIRE Blient a5 well s by the

sev,eélgéﬁ eRftitien §raﬁtedh§opmselnlel ﬂ?&@ﬁio@fﬂnt%cofrﬁfound of Formula |,
mting exa

) |
© @ﬁﬁgﬁhgceuﬁéﬂﬂlg @e@é | nhl%t §8®au§2q:§}?r,lq{ t@b‘FﬂiPﬁthQfﬁOf

squal ene epox
admjnisiefasktonthenpatiant cari mngeCfecMchﬁﬁQﬁﬂ Srh /ij b weight per day to

bRt E?’e'ﬂé’“ﬂ%“ TBRIPRLLY abhil AR Pelkdliemanin maskqiga,

-bi% pmmuﬁdsydf)ﬁmhfmzﬂ)béﬁéﬁﬁﬁnﬂgéﬁ?&?m élf‘cegta!?le salts, solvates,
or ézi,gqﬁ?}h g g rr|‘mt|ng exanpl e of "a st
eE. Toa1 &7 ﬁFﬁ% tigistefed ip asnbinadiononith 2then thbrapeutlc

I osyn
agents Fnocekanmlpae enkbrirfA6APEGH [
o Q% Lo 1o LT éxan&f B%%ﬁﬂb%f?cﬁk&l??nﬁrep garmaceutlcally
8 ??-E‘? 84 %fsotllYEttSﬁ Af esiers éh%r@pf vegn beadministered with one or more
additiompbaotiite PRFRdieRts Selcdid frb oxy aﬁ@’r&)@ﬁéﬁrﬂﬁ 8f hydroxy-substituted

chructure or a pyrazi ne-2-car
azelqipPUaIcRIRRYNAS, Bubstituted Btlactars toanspouds, NI TH AARHUCtase

mhanﬁ#tcgilﬁ?&)nd”ésq-ﬁMb b%ACgrmhgfts(anolg' %’2%;?59%%53:45'3'?{?%&'% inhibitors,

recept or agoni
squaiene&poxidase inhiifons astessl tinsyrathiepisTANINiBrEEABYinic acid derivatives,

bile Bbfﬂas?édiﬁe ‘?Ig'% q%%’[dcé EF géa%ggqrggﬁgszﬁg@@qs Aq,leoﬁg :Cholesterol O-

les o
acyltfe efR8e hibitark, chelestarglosster craagfe.d ﬂr@?&ﬁﬁtlﬂﬁlbﬁg@'ﬁhsolls

nventlo are chol estyram ne
cor;tgfmr‘i%?éﬁé %g E%w@}ﬁﬁﬁol@@%ﬁ gbﬁﬁq@ ant stanols and/or fatty
aci @gmreroiMantaBtHnolsuﬁhﬁaim@ékht% PR & or @%@dﬁpomsts FXR

receﬁdé&h@?ul%g}rgsﬁghgrrﬁqqg ng@;%H E@Sggsg empsynthesiminhibitors, renin
angi®ensiroinhigitars, Hitrobbmal GYIGSdARot rah@pSAMILITR nnrgbltors bile acid
reabsorption inhibitors, PPAR & agonists, triglyceride synthesis inhibitors, squalene
epoxidqse @nhibitors, low density lipoprotein receptor inducers or activators, platelet
aggregation inhibitors, 5-LO or FLAP inhibitors, PPAR & partial agonists, niacin or
niacin.receptor agonists, SHT transporter inhibitors, NE transporter inhibitors, CB;
antagonists/inverse agonists, ghrelin antagonists, H; antagonists/inverse agonists,
MCH1R antagonists, MCH2R agonists/antagonists, NPY1 antagonists, NPY5
antagonists, NPY2 agonists, NPY4 agonists, mGIuRS5 antagonists, leptins, leptin
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di et hyl enetri am ne and 1-chl oro-2, 3- epoxypropane, such
as COLESTID(r) tablets WD 2007/ 087204
weRaE2007/ 001178 46 which are avail abl e fr oP€T/US2007/001178

Phar maci a), col esevel am hydrochl ori de (such as
Wel Chol (r) Tablets (poly(allylamne hydrochl oride)
cross-linked with epichlorohydrin and alkylated wth
1- bronpodecane and (6-bronohexyl)-trimethyl ammoni um
brom de) which are available from Sankyo), water
sol ubl e derivatives such as44, 3-i oene, N (cycloal kyl)
5 al kyl am nes and poliglusam insol uble quaternized
pol ystyrenes, saponins and m xtures thereof.

agonmmdamltaitm @mmpdi@rwalﬁ/esnop@anh botagurists eretin receptor

antagiilats HHEnD HaoRuh| CCICA ORISR COURE - CAVHnARBagYes, CNTF

agonhﬁtf:m@u@%ﬂscsm’c& HYIHsED MM dddrigist mdHciimingl ilipRARR inhibitors,
hydr oxi de and cal ci um 10 carbonate antaci ds.

serotgam reyRtaka dnlivitam, &LBH mwlmmt@r@@eﬁ,;oplramate phytopharm
com&lﬁgyﬁgr Bﬂ?é!ﬂé’tﬁ?oc&dlwcér abBRisk, tA’C@ inhiitdrs | B3 agomsts DGAT1

tfon wth't ni cotln c aci'd receptor agoni
inhibsers;, RGAHT@siBhibitorsvieABiinhibitoes, RIAEiinhikitors, thyroid hormone

agon s[tg 2U6{5 été%%hrgeut#’ %%tt\)es?&%nﬂcl}ﬁ X{ %ﬁph%,zﬁéﬂryﬁ-ﬁstrogens,

hen
glucdqwmoldsagam&tﬁhk)tagbhrsmmm HSDmbnd&)xt(olm%(Dﬁ) 138hibitack, lipase

inhibfRgs, S0 Ak PR Pars £ e3roRate RSRRSIS T plrs: olucose
transpbltee irfiyibiters\phegphhty &ahsp@tm@r hhmlmwaﬂﬁdﬁawgg@ﬁ@ anti-

hyperBpSiee e ael Sivslip GaaHE Sosmib. A B dsseblar dsgagenists,
apolipppaifte 208 ebirbti®dlnditiosomaliAglysBHEB tisndfBE BFRBINALRIS- BWTP)

reference herein. Non-limting exanples of chol ester

'nh'b%%lisersym%é}%mm&.tlstaa%'%tscéq@ary"rr%ﬁeem%# Jnelanagyis- afmu'atmg
hormioReGeEBpisH Alloys t MeldHin RbReEhFhEnG HofmioReeMtBhonists, leptons,

agoni sts of the present invention are those disclosed
galamﬁ reespios EEkegoRpls, bembasimggowstaonewppeptidesy apiagoists,

thyroh'ﬁﬁwetlcﬁa%é%gOgggy(grggé%éﬁégstegmﬁgdfaﬁéﬁgé o?%l'%?oeplandrosterone

uroc@tindinging, p'@twsarﬁegom@tszwq@n%limoegsée -teregmpigoggonists,

e

noragyepeTgisAorecsagents, appelite seppressants, IBomaesgansitiee lipase

oo, YAt g 551, 3ads SR, s g roverss

cholester®d fradspod, inbibjtd i), faly 388 biBelind pEaRjroirhibilrsIEABIR), and fatty:

366, 6,482,862,
ac"’@ 74 °'3%2‘"°geﬁg‘éhgg‘§’“&'§'ﬁi}é 057, and 6, 897, 317, each
' of thl-lcrhltlmgeexamplqsmfatwk#ohpse bstitoyed ezetidimoeme compounds and-
subst?t%%gﬂr\gaagﬁ%%H&ob@dnéqnlé%afpﬂe eé’ﬁ%{t@g \g&&th@g@(&tinic acid receptor
agonBt@asfrﬁs pF&sarmurﬁvérnmrbaﬁeOﬂh@se du&tl@@éﬁ&ﬁllﬁs&%@ht@ N@é 5,767,115,

5,624,820 5,808,990 BB, AGBHTHZET. e ATOpWeuReient Application
Nos. 2682/ REtbddafd 200221 $i68d and PEE®RIENt Appfication No. WO

2002/066464, each of which is incorporated herein by reference in their entirety. A

. preferred azetidinone compound is ezetimibe (for example, ZETIA® which is available

from Schering-Plough Corporation).
Non-limiting examples of HMG CoA reductase inhibitor compounds useful in

combination with the nicotinic acid receptor agonists of the present invention are
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WD 2007/ 087204 PCT/ US2007/001178 47 and- B,

Chol esteryl Ester Transfer Protein Inhibitors From The
wOoRN70g728poNge Xest osponga W edenmayeri ", Bi oPCT/HS1007/601178

Medi ci nal Chem stry Letter, vol. 5, No. 6, pp.

605- 610, 1995, herein incorporated by reference; the

conpounds described in Barrett et at. J. Am Chem

Soc., 188, 7863-63 (1996), herein incorporated by 5

reference; the conpounds described in Kuo et al. J.

Am Chem Soc., 117, 10629-34s5 (1995), herein

i ncorporated by reference; the conpounds described in

Pi etzonka et at. Bioorg. Med. Chem Lett., 6, 1951-54
lovestaRe for kSaphplel 14303 &£ .

con‘pomlmds des‘?r I,\gggr in f‘gq’éﬁé{%f 5?51%?1‘ tngs/l%rgk &,§0.). simvastatin
(for gganyge(AQFEYR@ehishris availableofrairekiebyk &ecter)eﬂfemasmm (for example

' bed .b h_et at ds, 25, 21
PRAJARHOL S LBk a6t Bﬁetﬁ‘weyeﬁé%mbe) athe/astatin,

e g, OUSS ASSOR ORI oo

5 mf?'g'fc@?yéﬂ%@y'ﬁﬂ@'”'@o% éﬁﬁmgwﬁbbdphamo@w)nwéqwaﬂat&i calcium

(CRESTON® (1Mt azdezs FBMacitnd 2o LhhhiThin oo 06 o

Negmsa Kowseef Uapainkgai er et at. Lipids, 29, 811-8

(1994)..._ r.p ef erence;

30 8 S A o S 5058 o et
combinatiqgrowithettiebyicotifie relCascepher m@@@ﬁt%@%bh?%v‘eﬂnon is, for

exartpie, o0 B (R E B iy PRy me o soon boasmil-.5. TR-

tnmmwg;mnmecwemwaaa) and WD 9914215, each of which
i s herei.n tncor b reference t he conpounds of

EPAarb%rl' Himjling ex gpp e 1a Epeggmﬁmzs gty usafdl in combination
wnth&ﬁ@lﬁﬂot rdeekidfecdpisiag &n@ ' '
ref er en' e; p: obeudggil or dérﬁﬁ@&e@?%gfﬁﬁﬂomﬁ%r example,
squalgptalingb7 and ot her derivatives disclosed in U S
Pat Abh-IMaRingbe Xahp RIS @Eguélelé7 Kida %@ ferl %&%rr%ieff’lnm combination

i ncor por at ed_ by referen
with erﬁmcqt%qeap@ reggp;qrams@ﬁhhasréﬁn%ﬂenwn is, for example, NB-

598 (E)NLAhYINTE o BINLIL ISR YOl Ko |32 i eaid s,

ti'mul ates recepto 1 VI
V')meh Vlb@&eﬂ{ﬂt‘n‘tﬁthanafﬂmhy(ﬂm@bmrw@ctlV|ty of HOE- 402

L)Zé\myﬁﬁﬁﬂ\#éf%rggﬁ ls%ﬂogﬁbo 0SS %h g&iou: in combination

with the Qlwtimmeﬁlpdleaepwrtagmmrcﬁnhe prés@m invention is, for example, DMP-
5 I boxyani no- 2-substituted-1, 2, 3, 4-
tetrahydrqu|noI|nes e.g., torcetrapi b, described in

v\lmomlmﬂmmezﬁxammééldﬂh‘fclﬁﬁuc atiad @&rivAhERQe. QZ‘Dcomﬁ)ounds comprising
c erein

a ny%%g-]é)’-zgz 0@'%37 Sf?r]% 3% %%'2 lg%g%h g%{t{p\/\xgiﬁ{ek%ructure including acid

|ncorpora

forms,csdits) esteist hwiﬂté’ﬁro@sﬂarﬁcﬁcmﬁbﬁrfe?s Qséﬂdﬂirbbéﬁ\‘b% rhw
00/ 213797, Wozgom oD upEombiat Al the nicotinic

toryastatin
acid %ﬁﬂ’)‘%’é@%@@'aé ahipa@sses) tivesten. afvm'szmloembwanose and
acipifiok/ (8S212yIQ aZifie-A8arboxylic acid 4-oxide). -

Non-limiting examples of bile acid sequestrants usefut in combination with the
nicotinic acid receptor agonists of the present invention are cholestyramine (a styrene-
divinylbenzene copolymer containing quaternary ammonium cationic groups capable
of binding bile acids, such as QUESTRAN® or QUESTRAN LIGHT® cholestyramlne
which are available from antol-Myers Squibb), colestlpol (a copolymer of '
diethylenetriamine and 1- chloro-2,3-epoxypropane, such as COLESTID® tablets



10

15

20

25

30

A non-limting exanple of a fish oil containing Orega
3 fatty acids useful in conbination with the
wor@onsniL acid receptor. agoni sts of the preseei/US2007/001178
invention is 3- PUFA. Non-limting exanples of natura
wat er sol uble fibers useful in conbination with 5 the
nicotinic acid receptor agonists of the present
invention are psyllium guar, oat and pectin. A
non-limting exanple of a plant stanol and/or fatty
acid ester of plant stanol s46useful in conbination
wWith the nicotinic acid receptor agonists of the
present invention is the sitostanol ester used in

whncBE‘dE@a(nlabl&rﬁ'ogaPlh@emat&)Ac@leeel/elmrﬂi hlyg restaonde (@uctﬁﬁs WelChol®
in conbination with the nicotin

Tabigfy (e Bn g JoirerBlopHS) RESsy BR WihAIEhiRohydrn and alkylated
with I1nlsﬂdmée¢oérswaﬁal(s brwﬁmﬂém)tﬂr.ﬂgetﬁ?m itth BroAiaé )wglch are

gonl sts useful in conbination with the nicotinic
availeblefioar Sagéps tiater sphblp deskativesouah iasr3.BriokndeN-(cycloalkyl)

alkylgﬁg#@% S, glu?&frﬂbﬁféolﬂﬂt% a‘fé ?egd g R{s?yrféggf 505&Mifis and

rate, rate
mixtikas-theneof. ng exanpl es of i poprot ein synthesis
conbi nat i

oA Bt aR A e BPleskie photatyants tserul in
combinatiodewith e nicatinicacidtrebeptoragbnists .of N8 -presemt ingention are

s BT ARG b SRSt bt S cacium

carbbaskpartacafnni sts of the present i nventl on include 20
a&lox fine, fluoxeti f enfl uram ne, fluvoxam ne

D aBRITRES Al Be s ARHISOARROIRSHTD! Rheeyanp arass (‘ACAT")

inhibBrd D8&RMIM éahﬂinrﬁ@aor{ WRRIRBichtiHie *é'cf@i‘écé;'ﬁ@rf HhohiBts of the present
conbination with the nicotinic acid receptor agonists

inveron AES preSEHbeilHRdB1EN I etadethybahepylacstyISultamic acid, 2,6-
bis(1dﬁ\%‘?h*lggﬁygf1?)heh?| égﬂéframrm%?g/s{hdwn L8116 1 NL--bbd! fécﬂﬂibide (DuP-

ant a%onl st I nverse agoni sts usefu
t

exa
128)@&#@%@3%Wﬁt4¢d h@rwwylh!\h[[ﬁd%? -flimoethvipropyl)phenyljmethyl]-

N- he@ggiq}%).]gﬂé éano %ﬁé‘%&;ﬁé@ﬁ neh 'h% etgédgg;b%pl%%, New and
Futuge $ceatbwntsin U&sllalmma%q Aib&raseléﬁoﬁg’z,Drluss 2000 Jul;60(1); 55-
03 12,820, US 5,292, 736,
93, @8%%@1}%%&&%@%%%%5%%6/ 33159, WD 98/ 33765,
V\lNoS-SMﬂﬁQ@xaV@IQS/oﬂ:&BEstmI 3t dissfe VEra8in3CEMP”) inhibitors

oso 8335 o B A5l B B 0 A G e

are taose BRdGSHN R PEAcRatent Applipatior Na1gViICE00/38TXHs U.S. Patent Nos.
6,140 85P RARE P81 557 317 Rl PRt SR el B0 ot i 294 796,
6,782,5780 6(753,34656723, 752, TR TH3, &7 V0,089t BH99,898, 6,696,472,
6,696,435, 6,683,113, 5,519,001, 5,512,548, 6,410,022, 6,426,365, 6,448,295,
6,387,929, 6,683,099, 6,677,382, 6,677,380, 6,677,379, 6,677,375, 6,677,353,
6,677,341, 6,605,624, 6,586,433, 6,451,830, 6,451,823, 6,462,092, 6,458,849,
6,458,803, 6,455,519, 6,583,183, 6,562,976, 6,555,113, 6,544,974, 6,521,607,
6,489,366, 6,482,862, 6,479,552, 6,476,075, 6,476,057, and 6,897,317, each of which
are incorporated herein by reference; compounds described in Yan Xia et al.,
"Substituted 1,3,5-Triazines As Cholesteral Ester Transfer Protein Inhibitors”,

Bioorganic & Medicinal Chemistry Letters, vol. 6, No. 7, 1996, pp. 919-922, herein

incorporated by reference; natural products described in S. Coval et al., "Wiedendiol-A
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nicotinic acid receptor agonists of the present

i nvention include those described in WO 01/87335 and
wOD00As18L50 (each of the precedi ng referencesP@BUS2007/001178

herein incorporated by reference).. Girelin

ant agoni sts are al so knowmn as GHS (growt h hornone 5

secret agogue receptor) antagoni sts. The pharnaceuti ca

conmbi nati ons and nmethods of the present invention

t herefore conprehend the use GHS antagonists in place

of ghrelin antagonists (inggonbination with the

nicotinic acid receptor agonists of the present

invention). Non-limting exanples of H3

and-—%ﬂkﬁ‘ﬂﬁﬁgébﬁl . gﬁﬁg%%ggﬁl{é%znphﬁ‘%g%r nﬁr&%ﬁ% @%éme Sponge
Xestpspengh Wiedeninmayeri"n Bicstgahit &pdeditintd Chénistry Letter, vol. 5, No. 6,

Pp. %%géﬂaigéﬁhg le)bﬁ Uﬁ%ﬂ%%éé tbr))/erg gﬁrg]z)él,c)gip %&%@ms described in
Barréﬂ' 28 [ Armabeel, SbR0388de868183 0, QQB&V\QeF@/\ Ir&porated by

herein 1 ncorporated by reference
refergnCe; Mg epmeoyNds dassrbed daKienet als JdAmr@hem iSoc., 117, 10629-34

(1Qggé%éW%BW%te&bly‘%f&Enge?ﬁ%&%@rﬁgﬁgné§ d%%%ngéd in Pietzonka et al.

herei n i ncofporate y rence
BIOO i Bi h85 hiSk {19960, IhBr-aireo'mrporated by reference the

comaiaRenbi g ELLESH ity ATEIANSE «Prflofls 0 gy

lﬂCOfp@fr@teeirhxeyeferm dbéeovomoutets deséribesd lawBusehaéteal Lipids, 25, 216-

220, LB Mo R BERIPSI e dlaT 85 onsth Bhafsno i Resrdbesin Morton
and Biyversfret & gyg Reshs35, 836ed7 (i ogbe hﬂré@gh@ﬁi&ﬁéted by reference; the

comissitis 48SeRbr i BrBPlY At ohiliogaedy . 223, 42-47

(1996)] thepexintarpatated By irdRse 8 hel®iing 6u§@§ Séscnﬂed ﬁ'ﬁ Blsgater et al.
m 43;3335-43 (2000)( each of the

Livid, 2081 1§ (1998 cheiedn incorharaled By feATRR: P Bgmpounds described
in EP 8f SﬂBBCﬁéreIWbdrbmétéB%ﬁ%?éﬂé'n%§ fHe M bdBnds described in JP

ni n-concentrating hormone 1 receptor)

1 028&#(53@ BRTe0 dneRi@oRttRdrPY FRfpERNGR: tom compairideydesariimeeinsPCT
appnésﬁ&% o) 9335399917" wa/g@ﬂhaganv\%%eém‘egd gl WO 9914215, each of

. onbi nation with nICOtInIC acCl ceptor agont s
wh'cfzbfs hefgin m@@ﬁfatieﬁm-tef@fenqw thel sortrssmdsesfdr Pagplications EP

706846, &P 889350, 3P 8%%3%%%% e rﬁé?\%/ﬁ N r?@:fe%%%%rporated by

WO’ 02/ 51809, and JP Ge precedrn
referepeeirpriobusol er %@m‘eatwasﬁberemfr auehl alsyAGE186F ramj otraanrdjerlvatlves

dlsclgsgwg%.(ﬁ%%qg}\{os'\%n’fﬂ 8 quﬁp%&? I'gérgyw incorporated by -

ant agoni st s use In CO
TEferm@Q).‘tlbwi-dﬁmﬁlt)dhpcmret&mr(LEga)neGHpﬂooéctrMOm eeehmtas HOE-402, an

i RO ARATE, S5 S0y PaloteSh Mty
descib¢@ T 08 Hm:agesénas "w;rblwé}azlos@d&my(cﬁam@hoz e Mediated by

stimBaBSE L Bk | Bl OREAES s Fathias” At dnasnas Jhrgyb. 1993; 13:1005-12,
hereinghespoested BNELBIHEE? 2ocarbokfafidoe- 285@%@3% 1,2,3.4-

tetrahLy\grggZ%%rihes Ce?g6 7t%>?ge6trapa}g ddgscrizb6ed8m9WO 00/017164, WO 00/017166,
WO 00/140190, WO 00/213797, and WO 2005/033082 (each of which is herein
incorporated by reference). Torcetrapib can be combined with HMG-CoA reductase
inhibitors such as atorvastatin (WO 00/21 3797, WO 2004/056358, WO 2004/056359,

and WO2005/011634).
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Non-limting exanples of NPY5 antagonists useful in

conbination wiwth the nicotinic acid receptor agonists
w@boovkgr2pt esent i nvention include those descriPeduswou®1178

5 6, 140, 354, US 6, 191, 160, US 6, 258, 837, US 6, 313, 298,

US 6, 337, 332, US 6, 329, 395; US 6, 340, 683, US

6, 326, 375, US 6, 335, 345, EP-01010691, EP-01044970, WO

97/ 19682, WD 97/20820, WD 97/20821, WD 97/20822, WO

97/ 20823, WD 98/27063, WD 00/64880, WO 00/68197, WO

00/ 69849, WD 01/ 09120, WD 68/ 85714, WD 01/85730, WO

01/ 07409, WD 01/02379, WD 01/02379, WO 01/23388, WO

01/ 23389, 10 WD 01/44201, WO 01/62737, WD 01/62738, WD

OA/ritfhL BvitingDe enpR56Da WD oiDedBtEHINg \MeRR) Bt agids useful in

como Rk EAOTER 5o S0 e R pfons 5

" pUFApreceding references is herein incorporated by

Eﬁ;gé%@?ﬂ ef%ég&%ur%gégpu%%g%gﬁeml in combmatlon with

the mg@?rgﬂ agofistLEfHhEdhve skt (FentRHre psyllium, guar, oat and
377897 160 70, SR-120562A, SR-1 2081 9A. and

pectin)CF- 1 04. Non limting exanples of NPY2 agonists
u}iq'téﬂ llhﬂlr‘g]%gpéf?@é pf‘a‘#lént $BRoPhAAIdrTakty aRfd gster of plant stanols

receptor pr esent 1 nvention i nclude
usefuPYSerabirsdiotesith thee didotinidacideieseptoraaganists aidhamsesent invention

is thegf}gﬁP el 65?%[&%%0%513 %‘[?gg'%égl)'ﬁ ety irsgz(\afl\%?? e Smi th

aAdwd?ﬁlhﬁﬂing Deofpnepf bAemnti3dxidant 28eRB if t8ADinatidnhGRh\the

mcotu@lg/sqc!ég (gftg?@lgj agﬁﬁ'%{Qgggeaéf% '?‘%?Zﬁﬂ?? '%ﬁﬁl’gxe(s(l'lﬁ)g’?') Pk

afBnBaAltmg SKAMPRS of- FRAR &Ggonistd (rsbAd in (cPASihhtibeaath the
of the preceding references is herein |nco%rat egb@/te

nicotinisfagid feegptongaonists of Hie ereasitdaventiappnslugrobede
benzattiFhtd, dné}oﬁBFﬁlbn@IBhBFbt&” Elbibhste)ifeRbfittiate, dHd Qemﬂbroznl

receptor agonists of present invention include
phieerlinaiting examples quopa@t% SHEYISSI BB TBASed HarRombination

with tr?é 6’8‘%“”'% ﬁag }oetr&ﬁgﬁﬂ%ttfdd@&l of tNB! R seRB; %ﬁgﬁg?&aude niacin or

agoni sts such as 1
nicotitiRegpndi nho et at., Neuroend' ocrinol ogy. 71:2- 7(2000)

) hlgh r§§@#\%ﬁ§|e§{§é)ﬁ’5 ?ég?&gﬁﬁgrf%r%&?éﬁ 'Eéibitors useful in
comb(rmmmmn tipe nigtimicasitoresebtoprgdnisiscafitherpresent invention mclude

paroxgihg fiiting Eh e Elo OO PR, Mekabdl® ML b Ridine.
[ nmlmmeutﬂrgmémble@; c(fpﬂEr(y\beemytephympytradsp@rt(rMIFPEFPq:r%usIefuI in

Combﬁ'lﬂf%&’) wgﬁgh? ﬁg&i‘%‘bﬁﬁgﬁfﬁg’l& pgoéy?,a?'ﬂg%n&ntlngy i g? Hiihvgntion include

GW 320630, dedpirdiing, talwlpﬁamlandhdtmlféﬁsméOOS

473;_%? 35-40; CO dcg & S% 2007/ 087.204 ful
soliipe DXATpies @8@9%61 MRISSRgONiEEuSey! In
combifilidnlA3itie Xhe hicdtinicadidArdepssagbnists ¢f the p}esé’hﬁmﬁanﬁbn include

er. Decenber 20,02:303(3):1044-51, (eac
"mOnﬁpéeéﬁ'ﬁgMWereWbsY%'}?8?( fqanﬁ*éaremé %@3650" edin US

5,532/ 24 £N§8C£H73,587, US 5,013,837, US 5,081,122, US 5,112,820, US
5,202,736, US 5,624,941, US 6,028,084, WO 96/33159, WO 98/33765, WO
98/43636, WO 98/43635, WO 01/09120, WO 98/31227, WO 98/41519, WO 98/37061,
WO 00/10967, WO 00/10968, WO 97/29079, WO 99/02499, WO 01/58869, WO ‘
02/076949, and EP-658546 (each of the preceding references is herein incorporated

by reference).
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Non-limting exanples of.leptins, leptin derivatives,
and | eptin 5 agoni sts/nodul ators useful in conbination
wawdaohogheds ni cotinic acid receptor agoni sts of PETES2007/001178
present invention include reconbinant human |eptin
(PEG 013, Hoffman La Roche) and reconbi nant nethionyl
human | eptin (Angen). Leptin derivatives (e.g.,
truncated forns of leptin) useful in the present
i nvention include those described in US 5,552,524, US
5,552,523, US 5,552,522, US4§, 521, 283, WO 96/ 23513, WO
96/ 23514, 10 WD 96/ 23515, 96/ 23516, WD 96/ 23517, WO
96/ 23518, WD 96/ 23519, and WD 96/23520 (each of the
r e
feﬁéﬁg@@pb éﬁrﬁ&fe‘iso qﬁwrgﬁrﬁ Sh @6@8{)539%&[.?91 Embination with the
nicotirit agihreteptas aguhlstmotméopmtem m\mrttimrt ineluds thoserdascribed in WO

o175 gD R S0 B LR SR PSR e incorporaee

by refétene)eGhasdkh BAtddaists &are 3isdRhbwasa®BHS dgrowth hormone
antagoni sts 15 described_in WO 00/21509 (herein

SecrelAeeRKE RCERtds) AiAIUREe | henpAmadayicg! exaIpnationst and methods
of th? ﬁ)géé@nf RYEREGH tREFSRNESThpreiddind 0sé& @WS‘%tb@Bn?é"té th place of

nicotinic acid receptor agonists of the preSent

" ghrelinpatagenisisndn gaamtematiz gdth-the nigotinig|acid seeenisr agonists of the

n WO 01 /96302, WD 01/68609, WD 02/51232,
presgﬁts%hﬁgg 51838 (each of the preceding references is
hendenﬁlmMQrepemapbs dfy\Hy amt@gendfa;;/in\msmgdﬁimstusegul in combination

with ﬁ%%ap‘@o? |(9£C| é?‘oqea?%;o &s%f thg ﬁf?ﬁsﬂlﬂbéﬂﬁgh ?nclude thioperamide,

usé I'nat cot
3- (1l&0nmidazzﬂe¢3yl)prcam)m M-seotertyh)aaptnmmam, clobenpm]mt todophenproplt

o GG A R A8 5% s vt

lncorWéM Y refeecnce JNORI-{ TH timniga 2t apl)propeindlfdbamates described in

SRS R e e AT N

refer@hcéh@aupéﬂ@:ﬁ@tcdma@mg Astainitd HderedrplorntbGeorRBLH88dribed in
and those described in WD 94/0 WO 98/ 22128, and

Lazewskee Oy i &4 Earmazie gf:OR /132 8@%1)r(h?ﬁ%'6r'ﬂﬁ?ré’l°é@teﬁyby reference),
benio?fh%h%ﬁ@@ernvdW&s'ddB @I%d%ﬂﬁb@ﬁd@ﬁe@bﬂ_géd %%SEJBSA et al., Arch.

useful in conbination wth nicotinic acid
PhanmfWainheiaohi4 #8-%4 (200 )ﬁ?%rgmnmcr)ﬁ%w%ﬁ’yu reégrenee), substituted N-

ha
phe \@%émé?@%%%ﬁéed u?r@zé{&%(éh@is'igﬁ S5 3élda|R AiaAs; 591\%%3'

s those -described in
(ZOOQXh&ea_Iemcqmomvepolmgefem@J)/ ee@moxw gzrlxrams dmnbed in Sasse,

o S84, O 8010080 80O I BGHy lsbcos

herelrdncomme@mae&ereage)\bn limting exanpl es of M4r
aC| gh%ﬁltlH?eéﬂmblgs Pﬂ%gﬂe\?ﬂﬁl ctol?ﬁemr%?hgﬁ'loq‘mone 1 receptor)

receptor a on|s resent I nven
antagunistsjend:NGBBm%enetawmﬂohpeh&atm@MZmomedZ M diiibAs

coor BI85 6Y s45h SR TR E by B rocspor agorists o
the phes&aY ihkénfion trdbdethods dBsdribeteireWO 01/82925, WO 01/87834, WO
02/06245, WO 02/04433, WO 02/51809, and JP 13226269 (each of the preceding
references.is herein incorporated by reference), and T-226296 (Takeda).

Non-limiting examples of NPY1 antagonists useful in combination with the
nicotinic acid receptor agonists of the present invention include those described in US
6,001,836, WO 86/14307, WO 01/23387, WO 99/51600, WO 01/85690, WO
01/85098, WO 01/85173, and WO 01/89528 (each of the preceding references is



10

15

20

25

30

5 incorporated by reference). Non-limting exanples of

nmonoam ne reuptake inhibitors useful in conbination
wWaRaoose ni cotinic acid receptor agoni sts of P€T1ES2007/001178

present invention include sibutram ne

(Meridi aTM Reductil TM, as well as those described in

WO 01/27068, WO 01/62341, US 4,746,680, US 4,806, 570,

US 5, 436, 272, and US 2002/ 0006964 (each of which is 10

herei n incorporated by referﬁnce). Nod-limting

exanpl es of serotonin reuptg'e i nhibitors useful in

combi nation wth the nicotinic acid receptor agonists

of the present invention include dexfenfluram ne,
herein igsrenqrated A detaiesee) eaer BIRRB226.143145884, BH3O 3804, LY-357897,

cP-67499E06d @PQE‘MQQQU 162341 (each of which is herein

I'ncorporated by reference). 15 Non-limting exanples
ofNGlMtlag masmsleaséﬂ\lﬂ’Ys mntagdnists usefuhirt tombnation with the
ni.cot i rec.egst or n| st

nlcot,ng @ﬁ{cr rence%ﬁ%rl (e elglh egﬁa nélgghamgcgl%%%%ose described in US'

6,140,354, US 6| 19, ¢86/70ISe6, QBB&IBHCU’SS 313288 US6{347,882, US 6,329,395,
a

Us 6 BIR RBA LRG3 EBe nk SSEITIE (STl 135801 2 2981455 wo
97/1 9@@2 Iwobvrm)mrwkﬁg?@foslzla( vIBr /208201 YOUAH20888 WO 98/27063,

I natl on ni cotinic acid receptor

wo Q@%E@ps We QQ@sﬂ%sWﬁ) 004928490/ @ AIIRRE2Q. YY6:01/85714, WO
01/8§¢§@ fv\/@éﬂdeé We Q%%%?rgaw%)‘m /8%&?@%‘%@? cﬂﬁ?é@sé’,“wo 01/23389,

whi ch are herein incorporatéd
WO G420 WA URERET Vb 0 /B2 E38.AMO, nn K990, W 02/22692, WO

024801?5@\/@@%2739%5%\;6%1/%5’% IS 0% ‘ngéslﬁ%ﬁ' 19'3hd Norman

resent 1nvention |nc ude or |sta
et al Mmm4am43t2(m0®)r(eachmfnablpmcedm@ references is herein

ncorBRESL RSl RSB 5 AR SqhpbRS RS38HHman, cw sa7oox,

GW-a4any8XsER2R6BR2B| F&R 240662, LE@BSZEBJWWZEBS% GI 264879A,

corgifhdy s PR Tl SR 20582, Ynideigaand scF-104.
i gomh-limises I‘eﬁéhﬂﬂég GEBIPY2hh¥nats Gseﬁﬂhr@@bhﬂﬁnatlon with the nicotinic
nhi bi tors, f:";mta oni sts, c-jun amno-termn
acid fﬁcﬁ'&’g‘é" a9pnists: o Le present ’rﬁ“’egﬁof‘ AREILAR Wtqqzé's described in
BatteGh3§0 @€ Al PN@WMWBG@SD 684i(Pobay, SNPVB@@ arRf BMeY2 agonists such
asNag nists, gl ucokinase activatof

tyl rﬁ*r%‘i@lsl %ﬂ é\H’%r?é %AWHW%%HH@ aNérE’qt#% Nengopeptides 33:526-
33 (1@9@9}3 hess Py (ﬂubf.%:(bw BRSY. uﬂﬁ‘ér%add? ?@@’@'s@é’éés Pioye) Neycio-(28/32)-

he nicotinic acid rece

Ac-ILyeHBUShEGT 05 SOIPNRY (aﬁa&w@@qaaepneslpk@gena;&m;s_c_ 6:07-122
(200(‘3?7‘(8&&?’1 BF‘tHé"E}é{% am g@ﬁ@é@l @Eherfég'l HOB @(El%%(ﬁj%y reference).

I abi nese, W4
g|N¢m1bwﬁlrmaexgmm¢%9f U@Y‘bﬁgpamif deefugi;rn qqm!wmi;c)n with the nicotinic

acid ey esictioud f FEAEn AUDloh MUGHL Sinch Bl babtadtoe) os
desctibed in Betterham GEi aim d Qliec Epdocringb Mstab. 88: 39&9-3992Q1003) and

otherJ vy %B‘bh%‘?s sﬂgll\ lé% éfé@& (ﬁ' dgsi%plg er}at egNlelunrloendocnnoloqy 71.2-

7(2000) (both references are herein incorporated by reference).

Non-limiting examples of mGIuRS (Metabotropic glutamate subtype 5 receptor)

. antagonists useful in combination with the nicotinic acid receptor agonists of the

present invention include 2-methyl-6-(phenylethynyl)-pyridine (MPEP) and (3-[(2-
methyl-1,3-thiazol-4-yl)ethynyllpyridine) (MTEP) and those compounds described in
Anderson J. et al., J, Eur J Pharmacol. Jul. 18, 2003;473(1):35-40; Cosford N. et al.,
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Non-limting exanples of a-anylase inhibitors useful

in conmbination with the nicotinic acid receptor
w@oonioges of the present invention include tenperis10at/001178

trestatin, and Al-3688. Non-limting exanpl es of

a- gl ucosi de hydrol ase inhibitors useful in conbination

10 with the nicotinic acid receptor agonists of the

present invention include acarbose, adipose,

cam gl i bose, enmiglltate, mglitol, voglibose,

pradi m ci n-Q sal bostatin, - 711, MDL- 25, 637,

MDL- 73, 945, and MOR 14. Non-limting exanples of

. PPAR-y agonists_useful in conmbination with the |
Bioorg Kied GRAmsetl Feb ol AOG A B3 b: Bne Andassan J. ot al, J
etk A bR 80330909 104858 0 3 B preceaing

refergnegrs ist hereireincoppongited @zrcmée,renpegl it az one,

cRERYAAG exaBRI At LSRR gt dRivaites. SR dagtn

agonisYs/i@dil8torR48afu(l ﬁimcbe')bln%gdgd with3the( ﬁ]@b?ﬁﬂckécld rleceptor agonists of
i.mting ex es 0 agoni s ul in
the PREIRAL BV R R B o0 NGBt THINSTE R BEASToS. Hoffman La

- Rochey @nidsitetofbih et m%ﬁﬁ@%rhz%gﬁtlﬁgﬁn éAﬁ{_/g}éiﬁ Qéﬁfm@%ﬁvatwes (e.qg.,

GNcé 536, . GM1 929 7964
truncatechiprmgeidestin usefukis Breoprsent fpyention mph:g!eetmﬁm@cnbed in US

5, sspszbl owsisgesaseigls 550 %@@U@B‘ D34 B85OI 5914 WS 96/23514,

cid rece tOf a onists of the present |nvention

WO 96{3%&@ 21 6relVIQ PRZBS5 T PV BSIA3S8, NV O2%5/23519, and WO
96/2:4\5{/2:(‘{) |ér?gt 6ﬂ9e3ﬁ§gg{%g® kel -Fn Bgthg?é‘*wk}hécgépﬁrg%rd%f t¥erence).

c ian-hianitinghewmplashef apiodd antagqamsts ussfelihaoraioatish with the

icofl 430, B3 o MEULAR BB B0 i K GEREE (v,

3-mettmncynaltiexang, ammndtl)m anid RtreXohahabmelr ss bgidie phtabdnists
{ t
desciiit PR ol 6 L e Foasi el BurrSelest. the

p“mehm't'ﬂwemmfes mwetxdere@ﬂteughm@drmt@wdfml iH®ombination with
the ni F 5 P%Z/ 98, LAF %ﬁ'\ t val
I601pi 9Gd JReeRiREAgRNBES © %Bf%?fl d'ﬂY%“tQﬂ %‘C'%S§D%34867 -A, as

well a37thoséHes6ibdaGiAMB/G046eBOD, WAaAPiI68BBd /O TR/51232, and WO

ti n exanpl es of insulin secreatagogues usef ul
02/5183B (s et e o as qfnsrféerﬁn%% i hEralBiacqrpeERediby reference).
agwh BNt eié?ﬂp@s%ﬁ@NﬂFn(\é%%EifRﬁcmﬁf? r‘r@@ro‘tr‘o‘b@ﬂl HSR) useful in

A-416 Non-lim¢ting exanples o aci d
Comb&atl%t WER the: pigstinig §C'9§@P&Ptqr@mﬁSr@ftth@rprﬁﬁent inwention include

Gl- 18'1W(1t('G1éﬁo-®%i%Klﬁ'?e% B 4D g&':a% ghﬁ‘nxe{?é@é)?%htabmdlde,

i nventi on i ncl ude c onoxl r an

PD17Qe202.i RP1149] 64xEifEREs of A2 antagonists useful in .
CRISH-ARitn exathpRsiAFCRTEdé M dtives and CNTF agonists/modulators

useful in combination with the nicotinic acid receptor agonists of the present invention
include axokine (Regeneron) and those described in WO 94/09134, WO 98/22128,
and WO 99/43813 (each of which is herein incorporated by reference).

‘Non-limiting examples of 5HT2c agonists useful in combination with the
nicotinic acid receptor agonists of the present invention include BVT933, DPCA37215,
WAY 161503, and R-1065, as.well as those described in US 3,914,250, WO 02/36596,
WO 02/48124, WO 02/10169, WO 01/66548, WO 02/44152, WO 02/51844, WO
02/40456, and WO 02/40457 (each of which is herein incorporated by reference).
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acid receptor agonists of the present invention
i ncl ude mdaglizole, isaglidole, deriglidole,

WO dwzosam ear oxan, and fluparoxan. Non-I|im tiPQI/us2007/001178
exanples of insulin mmetics useful in conbination
with the 10 nicotinic acid receptor agonists of the
present invention include biota, LP-1 00, novarapid,
insulin detemr, insulin lispro, insulin glargine,
insulin zinc suspension (lente and ultralente),
Lys-Pro insulin, GP-1 (73- % (insulintropin), and
GP-1 (7-36)- NH2). Non-lim %ng exanpl es of gl ycogen
phosphorylase inhibltors useful in 15 conbination with

M fBH R@%ﬁ%%@ e%:g %O%QSL%S%SIQTEJ%(% fgl f‘ggtwith the nicotinic

| acncﬁ%‘éB%ﬁeragomwoﬂ ﬂh@;srlea@nem@ﬁheﬁ |ﬁ<f;lude CHIR86036(Ch|ron) ME-

hi azol i di nedi one PPAR | i gands usef

101 eanenqzm&owws Melaeure X @si welk agdhase éi@ésﬂeed HyPP[Y991752, WO
01/7Qf844“@/\/@ 9§PI2§1 66‘%‘@9‘@&73 %Zgg.]gﬁ& V%)T 5A%138%each of which is herein

fargl'itazar t| ~hypertensive
mcoag@mtedtbyerfaﬁerameo\,onbu nation with the nicotinic acid

T T I —

' the bicotikir acldaiedestmrragmmte lfithé presert |phenﬂo|birmhk©a§ sibutramine

oGRS, L SE oSSR NGB, o ovczer Us

4, 745316801 eSs4/806, 57@&9&&436}2’3@9@&6&(’3 200700068964 (each of which is
ant.agoni sts,. vasodil at al pha 2a 25 agonists, and

herejp %(@Péﬂ‘?pg?%r%ﬁafﬁ'!&?r "Non-1imting exanpl es of

dl lchﬁ liafiting ekdplds 6f)§bidl@hin%u‘ﬂtéltb IOt re AdehiiGin combination
recept or agoni sts of the. present invention

with tna rue%t"a'ﬁ@&aq ﬁ%ﬁ‘?RﬁBhégOBﬁF%Pf meRiagent invention include
dexfarmh,lrmenme@kae Axdiebid R BlivEH e Ud BERRAEBSONVO 01/27060, and

rochl orot hi azi de bunet ani de, et hacryni c aci

WO 3854 H6acl PEMATBIS BaMaImMARi OGP L RETEncED
spi t .
of N ARG BR ey P B R o iRS ISR b rRTRLR yith the
nicotinic agidgecentar amrwstsexfélpe @resgpiringestion indwedeeseodin-3 and
exeﬁ%}ée tion include acebutolol, atenolol, WO 2007/087204
S2007/ 001178 55 bet axol ol , bevantol ol ,
bi é’opomlluhltmbcqmamme@f arcawlastmgemase»feum mmbmatlon with the

mco‘t"ﬁLd Q{:l? ceB %OQYS(F ofEl?%%:?{aé)‘%nt |H§%ﬁt§ ol ocllludessg o&+ estrone.

t eNat-tiniting exampdesodf 1 bﬂ(ﬂ‘lSDFﬂ)lr‘MIbltd‘dsm§eflﬂll mlomnbmatlon with the

nicoﬁi\fchng%iﬁiegfeﬂﬁkg%o }‘stks3 | g?lléee Irpz% fﬁ\'/%ré]tgq{f g} ucgs,?1 hiq%[‘g described in WO
OB/WMnd W@rﬂ3/00420t ot dJENBiDbsarm herewpirdidrperated by reference).
zosin

n a ra?)n (JﬂmP n$ %%%hpﬂ? rc?tf %@a%%ilg ibl%};xaze?@,\ﬂ f@mbunatlon with the

nicotinic acid receptor agonists of the present invention include orlistat.
Anti-diabetic agents useful in combination with the nicotinic acid receptor
agonists of the present invention include sulfonylureas, meglitinides, a-amylase
inhibitors, a-glucoside hydrolase inhibitors, PPAR-y agonists, PPARa/y agonists,
biguanides, PTP-1B inhibitors, DP-IV inhibitors, insulin secreatagogues, fatty acid
oxidation inhibitors, A2 antagonists, ¢-jun amino-terminal kinase inhibitors, insulin,
insulin mimetics, glycogen phosphorylase inhibitors, VPAC2 receptor agonists,
glucokinase activators, and non-thiazolidinedione PPAR ligands. Non-limiting

examples of sulfonylureas useful in combination with the nicotinic acid receptor
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Non-1limting exanples of calciumchannel bl ockers
useful in conbination with the nicotinic acid

WO e@ep81204 agoni sts of the present invention i neCT/US2007/001178
am odi pi ne, 10 arani di pi ne, azel ni di pi ne, barni di pi ne,

beni di pi ne, bepridil, cinaldipine, clevidipine,
diltiazem efonidipine, felodipine, gallopaml,
i sradi pi ne, |acidipine, |lenmldipine, |ercanidipine,

ni cardi pi ne, nifedipine, nilvadipine, ninodepine,
ni sol di pi ne, nitrendi pi ne, &&ni di pine, pranidipine,
and verapam|. Non-limting exanpl es of angiotensin
converting enzyme inhibitors useful in 15 combination
agoiistdlof tHeeprisent inliehtidi iAcllBEIRbhegmidd, SHbrprdSamide, diabinese,
present invention include alacepril benazepr|I
gllbem@mm,ughp@a@t @lybur'decglpragamqq ghe(azaiﬁ iglipentide, gliquidone,’

' ghscﬁQﬁa‘é rtbia@‘rﬁiﬁb”ﬁﬂ&'tblibutérm&iaapr' I, losinopril,

nmovel topri ui napril, qumaprllat,
r anmrilm;ta@examp[ﬂs of megbhmldeemselful igubmpiniation wuth the nicotinic
S t rand nd zofen
acicERRIA9am TR 1P breat ARUSER ickodR e fBuuaE shanateginide.
i nNdm-hmrttheﬁmblemoﬁ:@Jmnylaée dmhibAOranigéful Fecombination with the
i i.nic acid rece of the

o ks A R SEhS ey PSR et vestatin

andm%@t ril, sanpatril at AVE7688, and ER4030.

Flg imting exanples of angiotensin Il receptor
Goiing examales of agbiaaSeR NYAralps® "’E*HE“W sciétaful ip combination

- with Qﬁé ‘ihlé(ﬁﬁﬁ@taefd gﬂ:@?;‘t&t Sgdtistss¥ tRE§HB8ENt MVBRLILAnclude acarbose,

i ncl ude candesar t.an eprosartan i rbesart t an,
adippggafaniglibass: savelitate, miglita avealiboses pradinnigin-Qzsalbostatin, CDK-

711 VDt 5 37, MBL 73445 FARSRABR RIHE270, losartan

nnnopotaSS|un1 and | osartan
poN@@slimmeamhlasrqftH’iPAEi vi@goNists lusefuliingoexzinplias with the

mco?r&m%@'fg ﬂ)tBr gg %‘PQ 'o? e #?e%felﬁlt njnﬂsz c(%'ﬁolp@flufég %?lgglétr?lzone

ni co Nl c Pecept or agon &t
ciglitagopat darglltazdnﬂj @rthamm mglm&tﬁ’lda‘ﬂpc-ﬁﬁﬁ) Wbgmagone,

sy e B e LIS e Bt

CLXGﬁQZ‘hES-ET@E@ NEW-02em L3111 0064 1deY30054281i1819818, R483 (Roche),

cl onidine (catapres), mnoxidil
and Eﬁgﬂeﬁg and ni cotinyl al cohol (roniacol). WO

ZON?ShQﬁﬁﬁ% QGFMH%%QQWI@QRM\BagEﬁlsNQDSEMWH baﬁwbmatlon with the
s -of ni sts useful in conbina

nico{ B Hcid EoCTR B BFAN G Bf (e BEBETLIMERIDGLEe Chi 0840, GW-1536,

GW{1999¢ BWLIWINIKRP-29C | LUdec 2 exRDMaVIK-O 7 @MELhd SBE2 19094,
nmoxoni di ne, rilnenidine, and uanobenz Non-limtin

exBiRprisaitigg %&ma'&sé?fé?ﬁ@%mﬁﬁ@m@f@ ingemipination with the nicotinic
acid GéB@d)tBatab@:ﬂlé% bPtHd'Brese i ifRAntInCinRd E%W’ir?rraeffonm and

agoni sts of the present invention include nipra
pherfpEmimol ol , and anpsul al ol . DP receptor antagonists

SO RO YRIAAEE O Y2 A6 Bl A0 b 8P S F0Bhatase-1o
inhibitese)russafd! inrcaosbipation ogitotwinichtinis acid receptor agonists of the present
invention mclude A-401,674, KR 61639, OC-060062, OC-83839, OC-297962,
MC52445, and M052453

Non- Ilmltmg examples of DP-1V inhibitors (dipeptidy! peptidase 1Vi inhibitors)
useful in combination with the nicotinic acid receptor agonists of the present invention
include isoleucine thiazolidide, NVP-DPP728, P32/98, LAF 237, TSL 225, valine

pyrrolidide, TMC-2A/2B/2C, CD-26 inhibitors, and SDZ 274-444.
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i ncorporated by reference). 10 In addition, the
nicotinic acid receptor agonists of the present

WO pooegizon can al so.  be used in conbinati on WeTU$2007/001178
or nore therapeutic agents. A non-limting exanple of
two or nore therapeutic agents useful in conbination
wWith the nicotinic acid receptor agonists of the
*present invention is the conbination of a conpound of
the present invention with VWTORIN(r) (a conbi nation
of sinmvastatin and ezetimnmi b&f. 15 EXAMPLES * Gener al
Procedure for Preparation of Piperazine Oxine:
Exanple 1: Step A: 0 NH=OH HCI ~OH NaQAc. MeCH 20 , 1la
A Nohumhlungcd’xaadimlebyﬂénitﬂireqecdeatamme(scaseml M combination with the

nucot?qﬁ%%gpci aeactéel l)agwalsgi pf &@dprﬁsqngl m%lﬁépgﬁﬁ I?nqt}gli?‘xgg and A-4166.

OVﬁbﬁllﬂﬁﬁhmI; 'E@ﬂﬁblbh%fffﬁﬁv blcidexidatibHishivasrs UséRN @flcombination
and the filtrate was concentrated, diluted with

with the picptinigatid degepiernagasysts ¢fithe P59 SRNNG ¥ERI0R fclude clomoxir and
eto icentrated to give crude 25 product la. Step B: NOH
. DMF NOH 1-1,111 -,A Cl. to 1b The crude product '
| Islowslsmangwawemesmfmaota&gomnsm@nﬂrcmmbmn)ahandmth the nicotinic

acid ?@eﬁtgu}aéoﬁ&ﬁ Wﬁxﬁgp@&n‘?%\y d‘ﬂ[bn"‘f'n%ﬁ 3619(?5%%% isaglidote,

s'stirre room
deriglideleiidatoxard earbrandahdi flopamxan.wat er and extract ed

Ao FA L AP RS2 e RETA RS ELRA N o
nicotirtio eeid redepdot aggnises of thdeprazentima@nitioaliholudeebidtdy.LP-100,
noVa?eSPd, %sullin%émeirt', rfr(?éulml\qi_ézp(glo. m\s'\u_lié gl}lérg/irTéijlir% k%m\cI sl,\tljspension
(lente and ultralente), Lys-Pro insulin, GLP-1 (73-7) (insulintropin), and GLP-1 (7-36)-
NH).

Non-limiting examples of glycogen phosphorylase inhibitors useful in
combination with the nicotinic acid receptor agonists of the present invention include
CP-368,296, CP-316,819, and BAYR3401. _

Non-limiting examples of non-thiazolidinedione PPAR ligands useful in
combination with the nicotinic acid receptor agonists of the present invention include
JT-501 and farglitazar (GW-2570/GI-262579).

Anti-hypertensive agents useful in combination with the nicotinic acid receptor
agonists of the present invention include diuretics, B-adrendergic blockers, a-
adrenergic blockers, aldosterone inhibitors, alpha 1 blockers, calcium channel
blockers, angiotensin convérting enzyme inhibitors, neutral endopeptidase inhibitors,
angiotensin Il receptor antagonists, endothelin antagonists, vasodilators, alpha 2a
agonists, and a/p adrenergic blockers.

Non-limiting examples of diuretics useful in combination with the nicotinic acid
receptor agonists of the. present invention include chlorthalidone, chlorthiazide,
dichlorophenamide, hydroflumethiazide, indapamide, hydrochlorothiazide,
bumetanide, ethacrynic acid, furosemide, torsemide, amiloride, triamterene,
spironolactone, and epirenone. .

Non-limiting examples of B-adrendergic blockers useful in combination with the

nicotinic acid receptor agonists of the present invention include acebutolol, atenolol,
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5 The crude oxi mnoyl chloride 1 b was dissolved in
ether (ca. 1 Mconcentration) and N nethyl pi perazine
W@ 2002/081294 was added slowly. The resul ting m xtRCEUSHG7/001178

stirred at roomtenperature overnight and
concentrated. The residue was dissolved in CH2Cl 2 and
washed with water and brine. The organic |ayer was
dri ed over Na2SO4, concentrated and purified by
silica gel chromatography (CH2Cl 2: MeOH 10:1-5:1) to 10
afford pi perazine ani doxi me5%c (geometry unassi gned).
Step DD Nl H O OYNYSOVe NaH O O N*r NN I \ NH THE/ CH
CNNHN~ 1C OO Id Conmpound 1 To a mixture of

betaxalpk bevastalal, (q@f?m)'akédbmmdekxi.r¢a1¢eblbblaavweqllb! ecpliprold!, esmolol,

e e A W

tertamh:o:l tilnsolok st imglot xture was stirred at room
Then .t he reaction m xture

SRS S eEile S Bt ais T alere S Sar araambinggon with the
mcotﬁhﬁ@bﬂ redpter 8yEHistNF IR, pr@@@ﬁ%ﬁzv%ﬁh@ﬂ iRAAdBYEHZR¢h, urapidil,

| | . chromat h
praz S cPunFoRc i aRsa: GGy aIopIa. Tanesrir WHIBAG4, and

- XENGPOUM was eluted wth CH2CL.2: MeOH Et 3N = 20: 2: 1

before the 20 chronmat ographi c separation).
PiNpligitiog esprmies ok pa@u@necpwamnemw@rsusew D @oMbination with

the nlfcRni R SeePDraibrn® anP b S FyBhien jnciyag amiodipine.
aranlmmmq mnlmnhybammpmmyim@lpa}]ee Hetitidd, pinaldiphed clevidipine,

| . N
B LRI B0 3SBAE b AP B oo, e
lercadiohiginendiqaodipéd, |nuted|maégnlluéla»ﬁ®@7hﬁﬂaaéénne nisoldipine, nitrendipine,

USZOO? .001178 ., 58 m.) and then filtered
mamﬁﬁ-{rﬁ)%&{ QidipPinE.PRA VETA %1"" T%e solid residue was

V\Mredmlmg lexaRiphss 6Eaﬁg%@eﬁ%&hd@ﬁgﬁid@énﬂ%@ﬁnﬁ%k‘%seful in
r o-
combiatdrt Wity the ARATYE AR rERior FaPURE phthesprpseppiguention include

alacepri€ bdpiaAdpril, ceronapril, captopril, cilazapril, delapril, enalapril, fosinopril,
imidapril, losinopril, moveltopril, moexipril, quinapril, quinaprilat, ramipril, perindopril,
peridropril, quanipril, spirapril, temocapril, trandolapril, and zofenopril.

Non-limiting examples of neutral endopeptidase inhibitors useful in combination
with the nicotinié acid receptor agonists of the present invention include omapatrilat,
cadoxatril, ecadotril, fosidotril, sampatrilat, AVE7688, and ER4030.

. Non-limiting examples of angiotensin 1l receptor antagonists useful in
combination with the nicotinic acid receptor agonists of the present invention include
candesartan, eprosartan, irbesartan, losartan, pratosartan, tasosartan, telisartan,
valsartan, EXP-3137, FI6828K, RNH6270, losartan monopotassium, and losartan
potassium-hydrochlorothiazide.

Non-limiting examples of endothelin antagonists useful in combination with the
nicotinic acid. receptor agonists of the present invention include tezosentan, A308165,
and YM62899.

Non-limiting examples of vasodilators useful in combination with the nicotinic
acid rec_éptdr agonists of the present invention include hydralazine (apresoline),
clonidine (catapres), minoxidil (loniten), and nicotinyl alcohol (roniacol).
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0-11-10vNI-1's O O N~SMe DVF 1 NH Ml NH J O5 a
Mel (2.23 mL, 35.72 mmol) was added to a suspension of
wG2@vky120£2- t hi oxo- 2, 3- di hydro-1 PCT/US2007/001178

h- pyrano[ 2, 3-d] pyri m di ne-4, 7-dione (4.0 g, 17.86

mol) in DMF (40 nL) at roomtenperature. The

reaction mxture was stirred at room tenperature

overnight. The reaction m xture was then poured into

water (250 nt) and filtered.ihrough a 10 sintered

funnel . The solid residue waS washed with water (2 x

50 m-) and dried under vacuumto give

5- et hy] - 2- rrethylsulfaryl-:%l—l— ranﬁ[z 3- dJ pyri md| ne-4

7- Npeﬂ@m@mgle@mp@é%f Rif@ gAEID IS\ o Fambigagian With the
nicothicRR recdifioit agEhBes of tHdb@seht wi\én'ffbﬁpﬁ@luG% 1bfekidine,

70% 12.6 mol ) "was added to a suspension
ttam@nngmgumgxomdme riimenidine, and guanobenz.

XllﬁH i ”ééla eRYdf SndiRY b B Gisdrf 18 8Hbination with the
(GG WareS I8 e G bigB S dn g

nicotirdopeiditeceptol bgosists efthevware seelinvettibndnciulde nipradilol, arotinolol,

: |Pn after 3 hours and the crude product was
and 3ast

using silica gel flash colum chromatography,
el ppi r@@ebtdﬁént@@bhns't‘@&é@@ﬂ i E¥mblivdtibrrwith thetri@stinic acid receptor

o,give 1d 20 (2.0 949 . .
agori ey t6e ey RKnY RGO Inchas 1h0%ee§m'¢Wm§Sc%9§deaa§844 (herein
mcor‘@?@teaf P eéfeferddd) owi ng the general procedure of

steps A-D, using the appropriate starting

nalneacm'en( @egmcoww@ a&gﬁbr@pﬁntaf agonisie Ry the afayest invention can alsor
be UQ&E i QBMfﬂlﬁé‘tII&W Wlthe(%e&t thor 3735'33@;uc ]a(%thQ N r%‘n-im‘lltlng example

po er
of twp[wgq)re @h@aggu(w: ag@nn ugeful in go:mp)natpmwnth@he n@cqqmng acid

recegtoig@??% ts of: (tﬁél pjre#nt(lg%%rgt 3;) gol% r{}%nfg 85)%8375%'5_‘90“”(’ of th§

presmTthzﬁoﬁMjMYYS'OFBm (a comblnatlon of simvastatin and ezetimibe).

EXAMPLES
General Procedure for Preparation of Piperazine Oxime:
Example 1:
Step A:

o] NH,OH.H NOH
/\) H,0H.HCI /\)
NaQAg, MeOH

a
A solution of aldehyde (1 eq) in MeOH (ca. 1M concentration) was added with
NH2OH+HCI (1.2 eq) and NaOAc (1.2 eq) and stirred at room temperature overnight.
Then the resuiting mixture was filtered, and the filtrate was concentrated, diluted with
CHaCl,, washed with water, dried over Na,SO4 and concentrated to give crude

product 1a.
Step B:
NOH NOH
1 NCS, DMF /A\/mt'
1a 1b

The crude product 1a was dissolved in DMF (ca. 2M concentration) and N.CS ‘
(1.2 eq) was added portion-wise at 0°C. The resulting mixture was stirred at room
temperature overhight and then diluted with water and extracted with ether. The ether
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2 H, 2.97-2.89 (m 2 H), 3.42-3.36 (m 4 H), 5.91 (s,
1 H; Mass for CL8H26N504 (IH) +: 376, Found: 376.
w@eovposmzod 2: OO NYO NN~ , NH ON, |1 O 5 Wi teCpuszer/001178
(25% yi el d); 1HNI\/R(DI\/BO) 6 1.04 (t, 3 H J=17.3
Hz), 1.11 (t, 3 H J = 7.3 Hz), 2.21 (s, 3 H),
2.42-2.34 (m 4 H, 2. 57 2.47 (m 2 H), 2.95-2.85 (m
2 H, 3.41-3.32 (m 4 H, 5.87 (s, 1 H; Mss for
C17H24N504 (WH) +: 362, Found: 362. Conpound 3: 0 0 N-
VONN | NH J7 O10 Wi 5 powder (24%yield); 'H
NVR (DMSO): 6 0.88 (t, 3 H J =6.6 Hz), 1.11 (t, 3
H J=6.7 HZ), 1.46-1.27 (m 4 H, 2.21 (s, 3 H),
laye2wéd-Rasted withdoride, dridtboledNatB0, ahdBoncbifitddd6 ¢ivB crude
30 (m 4 H, 588 (s, 1 H; Mss for
°X'"Ef“é¥1|fé‘%§6’9?? Bt H)+: 390, Found: 390. Compound 4: O O
StepC: ONN N- \ | E 15 NH ON Wi te powder (30%yield);
1H NVR (DVSO): 6 0.91 (d, 6 H, J=59Hz% 1.11 (t,
3 H J=28.4 Hz)/\/fggﬂ L3N(M _ekerH) (s, 3 H),
243233(m4|—|) %532\—43(m 2H),'§2/Q6283(m
H, 3.44-3.33 (m”"4 H), 5.89 (s, 1 H); :NEs5 for

Cl‘ﬁk;@%Nﬁ%él ﬁchﬁ%nger ks #2801 8d iTUTRIH (Q;% M cgncentration)

and N-methylpiperazine (1.2 eq) was added slowly. The resulting mixture was stirred

04
2.

at room temperature overnight and concentrated. The residue was dissolved in
CH,Cl,; and washed with water and brine. The organic layer was dried over Na;SO,,
concentrated and purified by silica gel chromatography (CH,Cl,:MeOH/10:1-5: 1) to
afford piperazine amidoxime 1c (geometry unassigned).

Step D:

N o) o

O” SOMe O O-_N.__O. j\
N/\’ - \ NH THF/CH;CN mrNH NULN

[o] (o]
ie 1d -~ Caompound 1

To a mixture of sulfoxide 1d (prepared as described below) (1 eq) and
piperazine amidoxime 1c¢ (1.5 eq) in THF/CH3CH (1:1, ca. 0.1 M concentration) was
added NaH (2.2 eq) and the resulting mixture was stirred at room temperature
overnight. Then the reaction mixture was quenched with sat. aqueous NH,CI,
extracted with CH2Cl,, dried over Na,SO., concentrated and purified by silica gel
chromatography (CH2Cl2:MeOH = 12:1) to afford product (unassigned geometry).
(The silica gel column was eluted with CH3Cla:MeOH:Et3N = 20:2:1 before the
chromatographic separation).

Preparation of Sulfoxide
Step A:

OMe
HOIN(YS /\g/\g’ 0.0 IN\'I&S
=N —_—— ™ NH
165°C 16)
A mixture of 4,6-dihydroxy-2-mercapto-pyrimidine (20.0 g, 138.7 mmol) and

methyl propionylacetate (21.8 mL, 173.4 mmol) was heated at 165°C until the ester

was completely reacted. The reaction mixture was cooled down and poured into water
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WD 2007/ 087204 PCT/ US2007/ 001178 60 Wiite powder (23%
yield); 1HNWR (DVMSO: 6 0.96 (s, 9 H), 1.11 (t, 3 H,
wQ2607/087284 Hz), 2.23 (s, 3 H), 2.44-2.37 (m 4 P)T/UR08B001178

(s, 2 H, 2.95-2.85 (m 2 H), 3.42-3.33 (m 4 H),
5.89 (s, 1 H); Mass for C20H30N504 (IVH)+: 404, Found:
404. Conmpound 6: 0 i OHONONN I\ I NHI\-N 50
Of-white powder (38%yield); 1H NVR (CDCl 3): 6
0.88-0.81 (m 2 H, 1.01 (t, 3 H J = 6.3 Hz),
1.28-1.21 (m 2 H), 1.55-1.48 (m 2 H), 1.70-1.57 (m
3|—|) 2.42 (s, 3 H), 259252(m 4 H, 3.01 (t, 2

J =8.1Hz), 3.41-3.61 (m 4 , 5.98 (s, 1 H;

(75 n%%ﬁ%n(fj Qﬁe&%ﬁ?@ﬁ%ﬂ NéN:? sintét3é fuﬁﬂépqhﬁgﬁéd %%svi\%l.é? was washed

with w24é6 (2 » 260) mL) BnNVRIgdOMBART v@ctlumHO(yneldf:S -Bthyj-2=thioxp-2,3-dihydro-

th- pﬁra}[ﬁo[é? é]é?yg"‘ggm(em ’72853)?’% g fégsggﬁ(m ' 42 vy 257go(m

Step(®, 1 H); Mass for CL8H23F3N504 (I\/H)+ 430, Found
430. 15Con’pound8 I OO NN N~ \ I[INH ~N~ O

Whi t e powder M\eFd) 11-1 MR (%@)«N\ﬁsw 15 (t,
3H,J=76Hz\ Y o gl 3—H—2. 41 Hm 4 H),
2.88-2.74 (m 4/|J-I)0298290(m 2H) 3040330(m

éﬂ%%ggdnt_ﬁﬁos 72 flsno] wik 4adSa 18" Sisilensiit R 5 Hiny-2thioxo-2,3-
dihydv¥o- th-pyramb[2)3- Glhbyrlmldme 4,7-dione (4.0 g, 17.86 mmol) in DMF (40 mL) at
room temperature. The reaction mixture was stirred at room temperature overnight.
The reaction mixture was then poured .into water (250 mL) and filtered through a
sintered funnel. The solid residue was washed with water (2 x 50 mL) and dried under
vacuum to give 5-ethyl-2-methylsulfanyl-3H-pyrano{2,3-d]pyrimidine-4,7-dione (4.1 g,
96%).
Step C:

S NH + mCP8A S ‘l NH

1a

m-CPBA (3.1 g, 70%, 12.6 mmol) was added to a suspension of 5-ethyl-2- '
rhethylsulfanyl-3h—pyrano[2,3-d]pyrimidine—4,7—dione (2.0 g, 8.4 mmol) in CHClI, (150
mL) at room temperature. The solvent was removed from the suspension after 3 hours
and the crude product was purified using silica gel flash column chromatography,
eluting first WEth hexane/EtOAc (viv = 1/15 then CH>Cl>/MeOH (v/v = 2/1) to give 1d
(2.0 g, 94%). Electrospray MS [M+1] 255.1.

The following compounds were prepared followmg the general procedure of
Example 1, steps A-D, using the appropriate starting materials (e.g., the appropriate
aldehyde and/or heterocycloalkyl reagent):

Compound. 1: '

‘White powder (37% yield); 'H NMR (DMSO): 5 0.95 (t, 3 H, J = 7.3 Hz), 1.14
(t, 3 H, J = 7.6 Hz), 1.54-1.44 (m, 2 H), 2.25 (s, 3 H), 2.45-2.38 (m, 4 H), 2.56-2.50 (m,
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\ I NH O WD 2007/087204 PCT/ US2007/001178 61 Wite
powder (31%yield); 1H NWR (DVMSO: 6 0.95 (t, 3 H J =
wQa2®7.8R04 1. 04 (t, 3 H J =6.9 H), 1.14 (t,PGI/HS2007/601178

7.3 Hz), 1.55-1.43 (m 2 H), 2.58-2.38 (m 8 H),

2.98-2.88 (m 2 H), 3:45-3.36 (m 4 H), 5.92 (s, 1.H);
Mass for C19H28N504 (IVH)4: 390, Found: 390. 5

Conpound 10: 00 NO --j-' NN') LONHNFF Wite
powder (26%yield); "HNW (DVSO: 6 0.98 (t, 3 H J =
7.6 Hz), 1.15 (t, 3 H J =59.3 Hz), 1.58-1.48 (m 2

H, 2.62-2.55 (m 2 H, 2.98-2.90 (m 2 H), 3.07- 2.98
(m 4 H, 3.61-3.51 (m 4 H, 595 (s, 1 H, 7.09-6.97

2 H), (2r9712 AP, (n7. A H)730R2-B186 (mH} H)16.91 R9-17H)MEsSE far €)gH N0,

FON504 (NH) + 474, Found: 474.
(MH)coﬁzguR{“PfF ON-~ YNNJ OCf-white powder (18%
Compoehd)2: ' H NVR (DVBO): 6 0.98 (t, 3 H J = 7.6 Hz),

1.15 (t, 3 H J =7.6 H), 157149(m 2 H),
2.62-2.55 (m 2 H), 2.97-2.91 {ml ... 15
3.23-3.16 (m 4-H), 3. 5§’\3|5ZH(?‘n ;\ﬁ) 5.94 (s, 1 H),
6.83 (t, 1H J =75 H) 0 K96\(mzH)
7.28-7.23 (m 2 H); Mass for C23H2$N504(M—|)+ 438,

Foohnite pragder @5t oyirld);1 2 MR (DMSO)'5 NOM (t, NH, N NH BHz), 1.11

3§ 0 §% A 3“;?'?‘2 (33{%)2%' %-2 %X'(@NE ﬁ)Cng?)zszxﬁﬁl %% 2.95-2.85 (m,

2 H)13@'1-:1325(min4H3 5087 @, 144y; WIaQs H)r,czyl-gZNg@,.(naHjl* JI6Z Found: 362.
c g? .08- 2.98 (m 2 H), 3.57-3.43 (m 4 H),
°m8°‘7‘6 59 (m 4 H), 5.96 (s, | H: Mass for

Cl9H26N505 (MH) +: 404, Found: ztﬂi WO 2007/ 087204

PCT/ US2007/ 001178
Oa O N._ O, =
ﬁ/ \Err\\rlj/H N N/\'

LN

o
White powder (24% yield); 'H NMR (DMSO): 5 0.88 (t, 3 H, J = 6.6 Hz), 1.11
(t, 3H, J =6.7 Hz), 1.46-1.27 (m, 4 H), 2.21 (s, 3 H), 2.42-2.33 (m, 4 H), 2.55-2.46 (m,
2 H), 2.95-2.86 (m, 2 H), 3.40-3.30 (m, 4 H), 5.88 (s, 1 H); Mass for C1gH2sN504
(MH)*: 380, Found: 390.
Compound 4:

.

\O‘N
QN

o
White pqwder (30% vyield); 'H NMR (DMS0O): 56 0.91(d, 6 H, J =59 Hz), 1.11
(t, 3H,J = 8.4 Hz), 1.89-1.73 (m, 1 H), 2.22 (s, 3 H), 2.43-2.33 (m, 4 H), 2.53-2.43 (m,
2 H), 2.96-2.83 (m, 2 H), 3.44-3.33 (m, 4 H), 5.89 (s, 1 H); Mass for CygH2sNsO04
(MH)": 390, Found: 390.
Compound 5:.
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62 Conmpound 13: OOMNM 0. YNN- NH~ N O Brown

powder (19%vyield); 1 (DI\/ISO) 6 0.91 (t, 3 H J =
wQ2@7M7R04 1. 11 (t, 3 J = 6.6 Hz), 1.52-1.3BCT/0$2087/001178

H, 2.42-2.34 (m 4 H), 2.53 2. 45 (m 2 H, 2.97- 5

2.86 (m 2 H, 3.39-3.33 (m 4 H), 3.52-3.47 (s, 2 H),

5.90 (s, 1 H, 7.36-7.20 (m 5 H); Mass for C24H30N504

(MH): 452, Found: 452. Conpound 14: O-O-NvO0. i~ NN

-11, INH ~ N Wite powder (25%vyield); 1H NVR (DVSO :

6 1.89-0.81 (m 19 H), 2.406B.24 10 (m 2 H),

2.69-2.42 (m 4 H, 3.07-2.87 (m 4 H), 3.40-3.23 (m

2 H, 589 (s, 1 H, 9.18 (s, 1 H; Mass for

C2BHIENBOWdeM R 3% y.ém, TFONMIR ( @Msoo;ozsrpcgmds bSH)On @R/Rgt 3H,J=

N\ |tel_Povvde (21%vyie
7.3 WENEF (5 DPasL A2 maT 1R, Bt g 5 HL L B Bo(m.2 ). 3.42-3.33

(m, 4 @75 0 g!z)m H} MQsé fépcé(gmg sz ((Wﬁh@ﬁ%o%@b( %ohb

CO"}H)OUWC*a@s for C18H25N404 (MH) +: 361, Found: 361.
Compound 16: OON 0. NNNO Ly \ Brown oil (19%

yield); 1H NVR (DVBO): os;a,oggg&m 16 H)307298

2.69-2.61 (m 2 20 H), 72 82{(
(m 2 H, 4.10-4.01 (m 2 5. 96 1H).; Mass for
CI9H27NAO4 (MH)': 375, F uné’ 375. WO 2007/ 087204

PCPFiuSRie HVBIEr 88 % Fiel (oo ARG D CLD MOIGB-B-8Y (m, 2 H), 1.01 (t, 3

H, J = 6.3 Hz), 1.28-1.21 (m, 2 H), 1.55-1.43 (m, 2 H), 1.70-1.57 (m, 3 H), 2.42 (s, 3
H), 2.59-2.52 (m, 4 H), 3.01 (t, 2 H, J = 8.1 Hz), 3.41-3.61 (m, 4 H), 5.98 (s, 1 H);
Mass for CzoH27Ns04 (MH): 402, Found: 402. '

Compound 7:
F -F
O O Ny, o,\i/j\N
™ l NH

White powder (24% vyield); 'H NMR (DMSO): 6 1.16 (t, 3 H, J =7.4 Hz), 2.47
(s, 3 H), 2.56-2.38 (m, 6 H), 2.83-2.73 (m, 2 H), 2.96-2.86 (m, 2 H), 3.42-3.32 (m, 4
H), 5.90 (s, 1 H); Mass for C1aH23F3N504 (MH)*: 430, Found: 430.

Compound 8:
O, O N O. ;\

SR SN

(o]
White powder (26% vield); 'H NMR (DMSO): & 1.15 (t, 3 H, J = 7.6 Hz), 2.24
(s, 3 H), 2.41-2.35 (m, 4 H), 2.88-2.74 (m, 4 H), 2.98-2.90 (m, 2 H), 3.40-3.30 (m, 4
H). 5.90 (s, 1 H), 7.30-7.10 (m, 5 H); Mass for Ca3H2sNs04 (MH)*: 438, Found: 438.
Compound 9:
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~~NH | Il j O VWiite powder (40%yield); 1H NWR

(DMBO): 6 0.96 (t, 3 H J=7.3 H), 1.14 (t, 3 H J
WGe200788189 , 1.56-1.45 (m 2 H), 2.57-2.50 (m PCFpS$2007/001178

2.98-2.90 (m 2 H), 3.42-3.36 5 (m 4 H, 3.67-3.61

(m 4 H, 594 (s, | H, 12.70-12.39 (br s, 1 H); Mass

for C17H23N4A05 (MH)': 363, Found: 363. Conpound 18: O

O HNYO.NN NH O Wite povvder (29% vyield); 1H NWR

(DMSO): 6 0.96 (t, 3 H J 6.9 Hz), 1.14 (t, 10 3 H,

J =7.2 Hz), 1.57-1.44 (m ﬁ1H) 1.93-1.83 (m 2 H),

2.58-2.33 (m 5 H), 2.80-2.62 (m 4 H), 3.00-2.88 (m

2 H, 3.66-3.42 (m 4H) 5.87 (s, 1 H); Mass for

Clyvhaigpiposvder Bl % yedd), b IR (B90S Ododtnad @t oH, ®=C¥.3 Hz), 1.04

(t. 3% oMz 1 é‘@tﬁ’ 2, ]ﬁ_’l‘l"‘f‘%rH%)e’gﬁO/Srg-) ehg)(%]z“h}\"\f@aﬁ 3g (m, 8 H),

2.98=2B&(nhiz2 H)13545-B 36, (o 1), 19)92 {s,68H); &’lias(yfar431lsl)'lzstO4 (MH)*: 390, .
F24§6 H, 2.70-2.59 (m 6 H), 3.04-2.
ou %57349(m4H) 5.92 (s, 1 H); I\/assfor
n%hlﬁpw04 (MH)' : 404, Found: 404. Conpound 20: O O
NONN-) NH~N-~ O20 V\hlte powder (33%yield);
1H NVR (DMBO): 6 0.91 (t, 3 H\J = 7.3 Hz), 1.07 (t,
3 H J=7.6 H), 1. 42 ,158144(m2

M., 2.26 (s, 3 H), 2%\3 (“m L6k 007/087204
PCT/ US2007/ 001178 64 ? 2. 95 2 85 ]
3.45-3.32 (m 4 H), 5.91 (s, As " or C10H2BN04

( MWhite p@@@err@@%dyeewo melﬁwa@) DO, ], H, J = 7.6 Hz), 1.15
(t, 3H, J =7.3 Hz), 1.58-1.48 (m, 2 H), 2.62-2.55 (m, 2 H), 2.98-2.90 (m, 2 H), 3.07-
2.98 (m, 4 H), 3.61-3.51 (m, 4 H), 5.95 (s, 1 H), 7.09-6.97 (m, 1 H), 7.17-7.08 (m, 1 H),
7.29-7.19 (m, 1 H); Mass for C3H26F2NsO4 (MH)": 474, Found: 474. |
Compound 11:

Off-white powder (18% yield); 'H NMR (DMSO): 5 0.98 (t, 3 H, J = 7.6 Hz),
1.15(t, 3 H, J=7.6 Hz), 1.57-1.49 (m, 2 H), 2.62-2.55 (m, 2 H), 2.97-2.91 (m, 2 H), .
3.23-3.16 (m, 4'H), 3.59-3.52 (m, 4 H), 5.94 (s, 1 H), 6.83 (t, 1 H, J = 7.5 Hz), 7.02-
6.96 (m, 2 H), 7.28-7.23 (m, 2 H); Mass for Ca3H2gNs0,4 (MH)*: 438, Found: 438.
Compound 12:

eon ol

Nap O
| ~ I NH | l\/Njo(
~White powder (33% yield); '"H NMR (CD30OD): 51.04(t, 3H, J=6.9 Hz), 1.22
(t, 3H,J=7.3Hz), 1.67-1.65(m, 2 H), 2.14 (s, 2 H), 2.67(t, 2 H, J = 8.5 Hz), 3.08-
2.98 (m, 2 H), 3.57-3.43 (m, 4 H), 3.70-3.59 (m, 4 H), 5.96 (s, 1 H); Mass for

C19H26N505 (MH)+Z 404, Found: 404.
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N NHN O5 Wite powder (33%vyield); 1H NWR
(CD3OD): 6 1.02-0.96 (m 6 H, 1.68-1.40 (m 8 H),
WQ2003/0§=204 3 H), 2.73-2.58 (m 6 H), 3.06-2.96 ¢ar/u20bi)/001178
3.58-3.48 (m 4 H), 594 (s, 1 H); Mss for
C2, H32N504 (IMH) +: 418, Found: 418. Conmpound 22: O O
NVY CNION NH O 10 White powder (23%yield); 1H NWR
(DVMSO): 6 1.01-0.85 (m 9 H), 1.43-1.30 (m 2 H),
1.56-1.44 (m 2 H, 1.91-1.77 (m 1 H, 2.26 (s, 3 H),
2.59-2.34 (m 6 H), 2.95-2g84 (m 2 H, 3.47-3.37 (m.
4 H, 5.91 (s, 1 H; Mss for C21H32N504 (MH)': 418,
Found: 418. Conpound 23: OON FFFI NNNHON, O
powder (28%yvyield); 1H NI\/R(DI\/SO): 6 0.91 (t,
C°"%°%\NHI'§ 7.3 Hz), 1.43- 1.29 (m 2 H), 1.56-1.43 (m 2

H, 2.27 (s, 3 H, 2.61-2.38 ( 6 2.81 (t, 2 H J
= 8.5 Hz), 2.91 (t, 2,H,J =7 3.49-3.36 (m 4
H, 5.91 (s, 1 H: MsSYoF 7‘93N504(|\/H)+ 458,

20

Found: 458. 20 Conpound 7204
PCT/ US2007/ 001178 65 0 I\F’ 0. Y N NH O Wite
povvder (31 %yield); '"H NVR (DVSO): .99 (t, 3 H J

= @r&wHZpgowderog 9% Xlelé) HH »hkn{)ﬁﬂoﬁnﬁi 5b: s?11(t( B, rﬂé’u .73 Hz), 1.11
(t, 321 A= 66 dte)( m5281+3)8 (m, @31)2 2042-2r34 (zmH}t HB 26@3:2 48 (2 H), 2.97-
2. 86§ |—5 S%dé 803' an|)4 H‘Pé%%?%ﬁ&%%ﬁﬁsﬁb%% V) 7 4% 20 (m, 5 H);
Mass for. C24H30N504 (MH) 452 Found: 452. _
Compound 14:
‘\

oﬁ/ov ka /\N/\

)/\O/NH \/NO |

White powder (25% yield); "H NMR (DMSO): 6 1.89-0.81 (m, 19 H), 2.40-2.24
(m, 2 H), 2.69-2.42 (m, 4 H), 3.07-2.87 (m, 4 H), 3.40-3.23 (m, 2 H), 5.89 (s, 1 H), 9.18
(s, 1 H); Mass for Cz3H34Ns04 (MH)*: 444, Found: 444.

Compound 15:
O. (o} N\ Osi
SEAAS

o
Off-white powder (21% yield); 'H NMR (DMSO): § 0.96 (t, 3 H, J = 7.2 Hz),
1.09 (t, 3 H, J = 7.6 Hz), 1.70-1.50 (m, 8 H), 2.57-2.45 (m, 2 H), 2.87-2.79 (m, 2 H),
3.62-3.48 (m, 4 H), 5.28 (s, 1 H); Mass for C1gHa5N40,4 (MH)": 361, Found: 361.

O. () N\ O\'j\
T \l/NH N NK/D\

O
Brown oil (19% yield); 'H NMR (DMSO): 5 1.80-0.90 (m, 16 H), 2.69-2.61 (m, 2
H), 2.92-2.82 (m, 2 H), 3.07-2.98 (m, 2 H), 4.10-4.01 (m, 2 H), 5.96 (s, 1 H); Mass for
C1gH27N304 (MH)': 375, Found: 375.

e
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NH LO Wiite powder (28%yield); "H NVR (DVMSO: 6
1.03-0.81 (m 6 H), 1.42-1.30 (m 2. H, 1.57-1.43
W@ 074814 2.60-2.42 (m 2 H), 2.97-2.84 (m 2P¢&¥H/1US2007/001178
3.45-3.35 (m 4 10 H, 3.70-3.58 (m 4 H), 5.92 (s, 1
H); Mass for Cl9H27N405 (MH) +: 391, Found: 391.
Conpound 26: OONY O "NN~-NHONOF I / F Wite
powder (26%yield); 1H NWVR (DVBO: S 0.91 (t, 3 H J
H, 6.9 Hz), 1.43-1.29 ( 2

7.3 Hz), 0.98 (t, 3 J =
H, 1.60-1.43 (m 4 H), 2.8 (t, 2 H J = 8.2 Hz),
2.91 15 (t, 2H J =7.9 Hz), 3.06-2.98 (m 4 H),
3.60-3.51 (m 4 H), 5.92 (s, 1 H), 7.30-6.95 (m 3
Comﬁfbun%és for C25H30F2Fs 504 (MH)+ 502, Found: 502.
Compound 27: OO NNi ~/HNom/ i 4d ~Adf J Wite

powder (31 %vyield); 1H NWR (CDE?FD) 50.99 (t, 3 H J
= 7.6 Hz), 1.07 20 (tPy% S PNESETY Hz), 1.54-1. 40
(m 2 H, 1.72-1.54 (m ¥HM™2 175, 3 H, 2.69 (t,
2 H J WD 2007/ 087204 PCF/ US2007/ 001178 66 = 8.2 Hz),

3\/\9‘?%&4 E&’Wéek'é"'d % ¥.§|%2Whgmﬁs@w%§ﬁ;‘5(ﬁgggt ”BFH 595 3 Hz), 1.14 (1,

3 H, J437 3 Etmpd i1 26 (o 3 YRGB N2NONENN2 H), 2v98- 259(Wmt2H) 3.42-3.36

i $ 8055 G500 51) 5 S PR 00099, Vo iy

C17H2iN4G)s,(M21)853@35F0@m 86B), 3.01 (t, 2 H J = 7.9 Hz),

65.3.29 (m 4 H), 5.98 (s, 1 H, 10.01-9.63 (br s, 1
C"mﬂ%‘*"%wi%s £ 5 CosHBENGDA (M) +: 472, Found: 472.
Conpound 29: ’j\
&
J A

White powder (29% yield); 'H NMR (DMSO): 5 0.96 (t, 3 H, J = 6.9 Hz), 1.14 (t,
3H,J=72Hz), 1.57-1.44 (m, 2 H), 1.93-1.83 (m, 2 H), 2.58-2.33 (m, 5 H), 2.80-2.62
(m, 4 H), 3.00-2.88 (m, 2 H), 3.66-3.42 (m, 4 H), 5.87 (s, 1 H); Mass for C1gH2sN504
(MH)*: 390, Found: 390. '

Compound 19:

Oy O N O.‘]\

s NN/\l

~ NH LN
o)

White powder (34% yield); '"H NMR (CD3;O0D): 8 0.99 (t, 3 H, J = 7.3 Hz), 1.05
('t, 3 H,J=72Hz), 1.53-1.41 (m, 2 H), 1.68-1.55 (m, 4 H), 2.43 (s, 3 H), 2.70-2.59 (m,
6 H), 3.04-2.98 (m, 2 H), 3.57-3.49 (m, 4 H), 5.92 (s, 1 H); Mass for CooH30Ns04
(MH)": 404, Found: 404.
Compound 20:

White powder (33% yield); 'H NMR (DMSO): 5 0.91 (t, 3 H, J = 7.3 Hz), 1.07 (t,
3 H, J=7.6 Hz), 1.42-1.31 (m, 2 H), 1.58-1.44 (m, 2 H), 2.26 (s, 3 H), 2.60-2.38 (m, 6
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OON QNN NHMN O10 Wite powder (29%yield); 1
HNVR (DVMSO: b 1.02-0.76 (m 6 H), 1.60-1.20 (m 8
woq708R204 1. 79 (m 2 H), 2.39 (s, 3 H), 2.81-2r&BUS20p7/d01178
H, 2.95-2.85 (m 2 H), 3.66-3.42 (m 4 H, 5.85 (s,
I H); Mass for C2,H32N504 (MH) +: 418, Found: 418.
Conpound 30: O O M NN NHNO OO 15 Wite powder
(42% yield); 1H NWR DI\/B 6 0.91 (t, 3 H J=17.3
H %&)140130(m2|—|),
(m 2 H, 2.97-2.84 (m
3.59-3.48 (m 4 H), 593(s

0.
(
Hz), 0.96 (t, 3 H J
158144(m 4 H, 2
322312(m4
0

58-
C20H3 H)0'65 d: 468.
S oun N
) 2@@5%@2(% AR D0 T 5 (5. ch PolRFSger Costisez0s (MH)':
390, @ourm NgoNH N YO O O ]< V\hlte powder (20%yield); 1H
DVMSO: 6 0.91 (t, 3 H J =7.5Hz), 0.96 (t, 3
Comm;u 217.6 Hz), 1.10 (d, 3 H, J = 6.9 Hz), 1.56-1.32
(m 15 H), 2.67-2.41 (m 2 H, ﬁs 3.21-2.74 (m 5 H),
3.99-3.65 (m 3 H, 4.37-4.21 1 H, 593 (s, 1 H;
Mass for C24H36N506 ( +;

32:. OONY O N--NMNH

N Feund: 490. Conpound
ﬁf‘é .

White powder (33% vield); '"H NMR (CD3;0D): & 1.02-0.96 (m, 6 H), 1.68-1.40
(m, 8 H), 2.43 (s, 3 H), 2.73-2.58 (m, 6 H), 3.06-2.96 (m, 2 H), 3.58-3.48 (m, 4 H), 5.94
(s, 1 H); Mass for Ca1H3:Ns504 (MH)": 4'118, Found: 418.
Compound 22:
l

) o5 ° |NYOT'T’D\N/\I

x NH ‘\/N\ ..

o]

White powder (23% yieid); '"H NMR (DMSO): & 1.01-0.85 (m, 9 H), 1.43-1.30
(m, 2 H), 1.56-1.44 (m, 2 H), 1.91-1.77 (m, 1 H), 2.26 (s, 3 H), 2.59-2.34 (m, 6 H),
2.95-2.84 (m, 2 H), 3.47-3.37 (m, 4 H), 5.91 (s, 1 H); Mass for C21H12Ns04 (MH)": 418,
Found: 418.
Compound 23:

White powder (28% yield); '"H NMR (DMSO0): 3 0.91 (t, 3 H, J = 7.3 Hz), 1.43-
1.29 (m, 2 H), 1.56-1.43 (m, 2 H), 2.27 (s, 3 H), 2.61-2.38 (m,6 H),2.81 {{,2H, J =
8.5 Hz), 291 (t, 2 H, J = 7.6 Hz), 3.49-3.36 (m, 4 H), 5.91 (s, 1 H); Mass for
CaoH27F3Ns04 (MH)': 458, Found: 458.
Compound 24:
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F F Wite powder (44%vyield); 1H NVR (CD3OD): 6 1.05
(t, 3H J=7.5H), 1.70- 10 1.53 (m 2 H),
wa®3087284 (m 2 H), 2.37-2.22 (m 2 H), 2.46 ¥GT/U20bH/001178
2.75-2.57 (m 6 H, 3.12-3.01 (m 2 H), 3.61-3.48 (m
4 H, 5.93 (s, | H); Mss for C20H27F3N504 ( MH) +:
458, Found: 458. Conpound 33: OO0 YO O- NH N 15
Of-white powder (42%yield); 1H NVR (DMBO): 5
0.97-0.90 (m 9 H), 1.43 1.37 (m 2 H), 1.53-1.44 (m
2 H, 1.67-1.57 (m | H), 2.6% (s, 3 H, 2.41 (t, 4 H
J = 51Hz), 2.55-2.51 (m 2 H, 2.93-2.88 (m 2 H),
3.39 (t, 4 H J=48H), 590 (s, | H; WMss for
C21H32N504 (MH) +: 418, Found: 418. WO 2007/ 087204 -
PCT/ US2007/ 001178 68 Corgoynd 34: OO O- NN NH vN
A~ ., O NO Pale yel | ow FowdeY @ield); hH NVR
(DMBO: 6 0.01 (m 2 H), 038 (m M, 0.70 (m |
H, 0.95 (t, J =7.0 Hz, B H, 1.26°(q, J = 7.0 Hz, 2
H, 1.49 (m 2 H, 5 1. (m 2 H, 2.26 (s, 3 H),
;- g‘\?vrﬁt@ pdiwdidr (3% 3idig); 'ﬂi NMR gotgl!so?: a‘%,géb(tgg !-g,tlJ =¥.FHz), 1.05 (t,

Hz,ZHé, 3.40 (m _4 H), .O&lH), 9T (s,
3 H JF 7.2y 1.8t (EBHINSG2 [HRM) 15362 (Mr@uidd: 1-8961.55 (m, 4 H), 2.77-
S N S A R A CRER ekl
C21blz8%Qn{MB)": 1418, 0rgandn418. H), 0.95 (t, J = 7.0 Hz, 3 :
t, J 7.0 Hz, 3 H), 1.26 (q, J = 7.0 Hz, 2
C°’H%?“§‘.’%§§'(m 2 H, 1.62 (Fbm > H),(g.43 (g9, J = 7.5 H,
2 H, 2.48 (m 4 H, 2.92 (t, J =7.5 Hz, 2 H), 3.40
(m 4 H, 590 (1 H), 12093\/(,,5\,/0,13\% Mass for
C23H34N504 (MH)+: 444, Fouid: (444 )
P
White powder (28% yield); 'H NMR (DMSO): § 1.03-0.81 (m, 6 H), 1.42-1.30
(m, 2.H), 1.57-1.43 (m, 4 H), 2.60-2.42 (m, 2 H), 2.97-2.84 (m, 2 H), 3.45-3.35 (m, 4

H), 3.70-3.58 (m, 4 H), 5.92 (s, 1 H); Mass for C1gH27N40s (MH)": 391, Found: 391.

Compound 26:
Oy, O Ny QN‘:L
SORAE
White powder (26% yield); "H NMR (DMSO): 5 0.91 {t, 3 H, J = 7.3 Hz), 0.98 (t,
3 H,J=6.9Hz), 1.43-1.29 (m, 2 H), 1.60-1.43 (m, 4 H), 2.58 (t, 2 H, J = 8.2 Hz), 2.91

(t. 2 H, J =7.9 Hz), 3.06-2.98 (m, 4 H), 3.60-3.51 (m, 4 H), 5.92 (s, 1 H), 7.30-6.95 (m,
3 H); Mass for CasHz0F2N504 (MHY: 502, Found: 502.
o

Compound 27:
Y%”Y“Nim

S NH k/Nm/
o

X
S
White powder (31% yield); 'H NMR (CD;0D): 5 0.99 (t, 3 H, J = 7.6 Hz), 1.07
(t, 3H,J=7.9 Hz), 1.54-1.40 (m, 2 H), 1.72-1.54 (m, 4 H), 2.17 (s, 3H), 269 (t, 2H, J
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15 Exanple 2: General Procedure for Preparation of
Thi ophene Oxi me: Conpounds 36 and 37 Step A:- 0 C3\ +
wWO0-2007/081204 , ec ner, S HCl S 368 To a sol uti onP@f/US2007/001178
t hi ophene (1.1 eq) in ether (ca. 0.5M concentration)
was added 20 n-BuLi/hexane (1 eq) at -78C under N2
and stirred for 30 min. Then nitrile (1 eq) was added
and the resulting mxture was stirred overni ght and
.allowed to warmup to room tenperature. It was then
guenched with 0.5 N HCl, extigacted with Et OAc, dried
over Na2SO4, concentrated and purified by silica gel
chr omat ogr aphy (Et OAc: hexane) to afford product 36a.

- 04/ 2 PCI/ 7 78 (rQ% it ,

KeIBT AP RRMTCE R SR P s 13,885 e, s for
CadflsoNsQa{Mii)E: #32poubla4G2.eq) in CH3CN (ca. 1 M

tion) was added. NH2ZOHHCI (1.2 eq) and

C°ﬁ§r‘?§\‘g"%.§z eq) and the resulting m xture was 5 heated

at reflux overnight. It was thep cooled down to room

t enperature andfllter%d The %\Itrate was

concentrated to give cr e|p?l/o°6u q;aGb as a m xture of

E and Z isomers, which Werg separ y silica gel

chr omat ogr aphy (CH2Cl 2: NsOHf to prov pure E and Z
isoners. Step C. . MOH-OONNaH OO I NYON + s |

Nf ~Vitthite pbivdeERR2% yield); "TH NMR (CDCl3): 5 1.00 (t, 3H,J =7.3 Hz), 1.07 (4,
3 H,J=7.9Hz), 2.06-1.12 (m, 17 H), 2.86-2.57 (m, 6 H), 3.01 (t, 2 H, J = 7.9 Hz),
3.65-3.29 (m, 4 H), 5.98 (s, 1 H), 10.01-9.63 (br s, 1H); Mass for CasH3sNs504 (MH)*:'
472, Found: 472.
Compound 29:

White powder (29% yield); 'H NMR (DMSO): 5 1.02-0.76 (m, 6 H), 1.60-1.20
(m, 8 H), 1.91-1.79 (m, 2 H), 2.39 (s, 3 H), 2.81-2.58 (m, 4 H), 2.95-2.85 (m, 2 H),
3.66-3.42 (m, 4 H), 5.85 (s, 1 H); Mass for C,1H32Ns0,4 (MH)*: 418, Found: 418.
Compound 30:

White powder (42% yield); 'TH NMR (DMSO): 6 0.91 (t, 3 H, J = 7.3 Hz), 0.96 (t,
3 H, J =7.4 Hz), 1.40-1.30 (m, 2 H), 1.58-1.44 (m, 4 H), 2.58-2.50 (m, 2 H), 2.97-2.84
(m, 5 H), 3.22-3.12 (m, 4 H), 3.59-3.48 (m, 4 H), 5.93 (s, 1 H); Mass for CzpH3gN506S
(MH)*: 468, Found: 468.



S 36b td O8 10 To a. mxture of sulfoxide 1 d (1 eq)
and t hi ophene oxine 36b (1.5 eq) in THF CH3CH (11,

W@ 200708720 concentrati on) was added NaH (2.2 epgT/a82907/001178
the resulting mxture was stirred at roomtenperature
overnight. Then it was quenched with sat. aqueous
NHAC ,. extracted with CH2Cl12, dried over Na2SO4,
concentrated and purified 15 by silica gel
chromat ogr aphy (CH2Cl 2: MeOH) to afford Conpound 36.

The foll ow ng conpounds were gyepared using the
general procedure described 'above in Exanple 2,
steps A-C using the appropriate starting nmaterials

Céepgundt3te* appropriate nitrite and/ or
het er ocycl oal kyl reagent): Conpound 36 O NYON S NH
20 0 Wi tepowder (18% yield); 1H_NWR (CDCI 3) 6
1.20-1.13 (m 4 H), 1. 6t .n 30l
2.14-2.03 (m | H), 3153|o§5.(ﬂ1“2)\,w 606(s | H),
7.50-7.46 (m 1 H), 774767(mki fH), 8.29-8.22
(m 1 H) l\/hss for Cl7HL N304S 3*58 Found: .

20077087204 PCT/ USZOO?/ 001178 70

cOmYé!lJﬁe pgwdes (2@°/oyiew) N—!NMR\aﬂ)Mscy)hﬁtwgwqm@H (13475 Hz), 0.96 (t

Fh :
3 B #E0.5 2, Wb (BIPR) o 268 B9 86 £88 ¢ 5 1) 14674886 (m. 2 1),
5 3. 2{132 714 (qu,, 5H)46. 9;9-3435( (m 3 HY) 4.37-3.770 043 )m 31(§_|? H); Mass for

CZ‘E"s%ré (IR %éog%%é'ly‘%sﬁgég:mocﬁzgﬂgs OONONNHS 38

Compaineh32:

White powder (44% yield); '"H NMR (CD30OD): 561.05(t,3H,J=7.5 Hz), 1.70-
10 1.53 (m, 2 H), 1.93-1.81 (m, 2 H), 2.37-2.22 (m, 2 H), 2.46 (s, 3 H), 2.75-2.57 (m, 6 H),

3.12-3.01 (m, 2 H), 3.61-3.48 (m, 4 H), 5.93 (s, 1 H); Mass for CaoH27F3NsO, (MH)™:
458, Found: 458.

Compound 33:

15 Off-white powder (42% yield); "TH NMR (DMSO): 6 0.97-0.90 (m, 9 H), 1.43-

1.37 (m, 2 H), 1.53-1.44 (m, 2 H), 1.67-1.57 (m, 1 H), 2.25(s,3H),241(t,4H,J =

5.1 Hz), 2.565-2.51 (m, 2 H), 2.93-2.88 (m,2H),3.39(t,4H,J= =4.8 Hz), 5.90 (s, 1 H);
Mass for C21H32Ns04 (MH)*: 418, Found: 418.
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ONH OHHO N 1-0 pyridine S 38a Pyridine (0.72 ni,
8.90 mvl ) was added to the suspension of 3-
wae®rpsM ophene (1.05 g, 8.33 mmol ), hydr oxyl Bei/ns2007/001178
hydrochl oride salt (612 ng, 8.81 mmvol) in EtOH (80
m.). The resulting m xture was stirred at room
tenperature 15 overnight. The volatiles were renoved
fromthe reaction m xture and the crude m xture was
purified by colum chromatography (eluted with
Et OAc/ hexanes, 1:10) to g| v%838a (0.85 g, 72% . Step
B OON S O O NYSO Me .. H mCPBA INH O O
Compound l1le ,20 To a suspen3| on of 5-ethyl -2- et hyl
Coripdand sl: 3H— pyrano[ 2, 3-d] pyri m di ne-4, 7-di one (5.0
g, 21.0 mol) in DCM (250 nL), nCPBA (10 19, 77%
45.2 mol ) was added. The resultling m xture was
stirred at room tenperatdrg %ve&nl ght. Me2S (3.5 mi,
48 mol) was added and s |r|rcé}§‘ hf/\omtenperature
for 1.5 h. Solvent was re and taken up with

m xture of Et QAc/ hexanes : . Filtered, and the
soI id was washed WD 2007 087204 PCT/ USZOO?/ 001178 71

t /hea fen e The white solid
e 7&8@1’1 XP‘G’ee;ﬁu(ié/o lash’dodﬁa‘?ﬂlﬂ\é (&wscg, 6:{9$a (nB2eH), 0.39 (m, 2
2] 9% %)

16$ (#é% %’lg 52@?8617(2())%%@ m%ﬁ( H’% @E\%nj'*@(m 2 H),

h m‘f‘h 64 i )2 tmt ¢ asmu €55 s, DRYBOP (1, J = 7.5
£8 3100, e resu

i fr|gsjt3| rred atH; ‘\r;oonb ngg%r for Mﬂ sk)s ?2ﬁé?'§$p4(MH) - 430,
Fougi 430 4306246 ng, 0.91 mwl) in DVF (2 ) was
Compound 35:

Pale yellow powder (27% yield); 'H NMR (DMSO): 5 0.01 (m, 2 H), 0.39 {m, 2
H), 0.70 (m, 1H), 0.95 (t, J = 7.0 Hz, 3H), 1.0(t, J=7.0 Hz, 3 H), 1.26(q,J = 7.0 Hz,
2 H), 1.49 (m, 2 H), 1.62 (m, 2 H), 2.43(q,J =7.5Hz, 2 H), 2.48 (m, 4 H), 2.92 (t, J
=7.5 Hz, 2 H), 3.40 (m, 4 H), 5.90 (1H), 12.91 (s, 1 H); Mass for C23H34Ns04 (MH)*:
444, Found: 444.
Example 2: General Procedure for Preparation of Thiophene Oxime:
Compounds 36 and 37
Step A:

</ \5 . eN BuLl, ether;
s ) HCI (/\J/UV
S

To a solution of thiophene (1.1 €q) in ether (ca. 0.5M concentration) was added
n-BuLi/hexane (1 eq) at -78°C under N2 and stirred for 30 min. Then nitrile (1 eq) was
added and the resulting mixture was stirred overnight and allowed to warm up to room
temperature. It was then quenched with 0. 5 N HCI, extracted with EtOAc, dried over
Na,SO,, concentrated and purified by silica gel chromatography (EtOAc: hexane) to
afford product 36a.
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' Compound 36

added dropwi se. The resulting m xture was sti
roomtenperature for 2 h. Thg reaction mx:u:ree\c/jvazt
wo b@n/ognu ed i nto 10 niL of water, 3.5 nL of 1 PCHTS20aTIOD1178
Et OAc. 10 The solid that precipitated out was
collected and dried to give Conpound 38 (0.31 g
54% . Electrospray M5 [ 1]+ 332. 1 Exanpl e 4: ’
Compound: 39" S ON 0 39 15 Step A° S HO ::: sep
aatlon N\ HON HO, 111 S N 38a 38a 38b 38a.(l..8'g)
was dissolved in EtOH (35 ngy, and 2 N HCl in ether
(20 nm.) was added. The resulting solution was stirred
at room tenperature overnight. Solvent was renoved
the' residue was taken up with DCM and washed with ,

StesBti d. Na20C08 20 (aqueous): The-organic |ayer was
separated, dried (MygHAH), ~hbhigreet and ncent r at ed
tﬂrvactjo. Thﬁ r?3| e S—Wﬁmby/s| | N¢a gel
omat ogr aphy (el&ted wth Et QAc/ he¥
bR Byt eXangs, 1:10), to

9399 an g .13
2007b(ﬁ3§@l@sﬂop@f%m;ggbgm¢¢<@iq¢eg 65;21 Cé-(?CN\fga 1Md:oc5|centratxon)
was %W ABIHE (12 ¥q) BrdaOAY (@WeﬁbﬁnﬂHhe@eéhltuﬁ@bmxture was

heated at reflux overnight. It was then cooled down to room temperature and filtered.
The filtrate was concentrated to give crude product 36b as a mixture of E and Z
isomers, which were separated by silica gel chromatography (CH2Cl:MeOH) to
provide pure E and Z isomers.

Step C: -

SOMe ZC
3
THF/CH, CN El'(

" To a mlxture of sulfoxide 1d (1 eq) and thiophene oxime 36b (1.5 eq) in
THF/CH3CH (1 1, ca. 0.1 M concentration) was added NaH (2.2 eq) and the resulting
mixture was stlrred at room temperature overnight. Then it was quenched with sat.
aqueous NH4CI extracted with CH,Cl,, dried over NapSOa,, concentrated and purified
by sﬂlca gel chromatography (CH,Cl>:MeOH) to afford Compound 36.

o The folIowung compounds were prepared using the general procedure
descrlbed above |n Example 2, steps A-C using the appropriate starting materials

(e.g:; the appropnate n|tr||e and/or heterocycloalky! reagent):

0s O N 0., =
[T NZ@S
. NH ==,

Whlte powder(18% yield); 'H NMR(CDCI;;) 5 1.20-1.13 (m, 4 H), 1.29 (t, 3 H,
J = 76Hz) 214—203(m 1 H), 3.15-3.03 (m, 2 H), 6.06 (s, 1 H), 7.50-7.46 (m, 1 H),

7. 74-7 67 (m, 1. H), 8.20-8.22 (m, 1 H); Mass for Ci7H16N304S (MH)": 358, Found:
$358. 00 e
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38b (0.13 g, 0.93 nmol) was taken up with THF (2 m-)
under nitrogen. NaH (26 ng, 95%oil dispersion, 1.03
worepsees added. The resulting slurry was stiPCEUSEDI/001178
5 roomtenperature for 1 h. A solution of le (126 ng,
0.47 mmol) in DW (1 nL) was added dropw se. The
resulting mxture was stirred at roomtenperature for
2 h. The reaction mxture was then poured into 10 nL
of water, 3.5 nL of 1 N HCl .,;,Hand Et OAc. The organic
| ayer was separated, washed th brine, dried (MgSOH),
filtered and concentrated to give a solid. The solid
was taken up with EtOAc and filtered to give 10
CorpprEBAMI 39 as a white solid (58 ng, 38%

El ectrospray Ms [ M+l] + 332.1 5: Compound 40 O
ON1" O.NN NHS 40, IsomsrsA ndB Step A° N
NH2OH HO, N O - pyridi ne° 40a,

i somer A 15 40b, isomner bh'ne (0 59 m., 7.29
rmol) was added to the su en<$| on of 2- acetyl thi azol e

(301 ﬁe%ﬁ% ?Mr)& elg}h}frﬂ'ﬁ@i Wﬂ%@gﬁ a0 N (ﬂrg SR)!1.20-1.08

(M, 5 k2. ? 40VB1 <, rir Y, 2100+208En(tre 2ok}, 2B.00d s 0¥ ¢)ni7gHa-7.4Ph@m, 1 H),

770085 5k 3 B ERROZ ottt b et e b e G TR @8, Found:

358t OAc i n hexanes), to give 40a, isoner A (0.2 g, 36%
and 4:%2, isomer B (0.21 g, 37%. Step B. OO

_ NaH O Ol NYONJ J HO N+ T5- Y NH DMF-THF

Copbon&.38 . 0 Conpound 40a, |somer A Conpound |a
conpound 41. Isomer A WO 2007/ 087 04 PCT/ USZOO?/ 001178
73 The preparation of 4® d i soner
proceeded as descri bed i nl NHproc ure for prepar| ng
Conpound 38 using 40a isoper oA and 40b i soner B,
respectively. Ms for both: E| ectgr ospray MsS [ MtNa) +:

355. 2
Step A:

o \ NH,OH _
\ — - HO. N
g pyridine 1D
g

38a

Pyridine (0.72 mL, 8.90 mmol) was added to the suspension of 3-

. acetylthiophene (1.05 g, 8.33 mmol), hydroxylamine hydrochloride salt (612 mg, 8.81

mmol) in EtOH (80 mL). The resulting mixture was stirred at room temperature
overnight. The volatiles were removed from the reaction mixture and the crude
mixture was purified by column ch.romatography (eluted with EtOAc’/hexanes, 1:10) to
give 38a (0.85 g, 72%).

Step B:

O._N__SO,Me
SO
mCPBA | NH
o

Compound 1e

To a suspension of 5-ethyl-2-methylsulfanyl-3H-pyrano[2,3-d]pyrimidine-4,7-dione (5.0

g, 21.0 mmol) in DCM (250 mL), mCPBA (10.1 g, 77%, 45.2 mmol) was added. The
. resulting mixture was stirred at room temperature overnight. Me,S (3.5 mL, 48 mmol)

was added and stirred at room temperature for 1.5 h. Solvent was removed, and
'. taken up with mixture of EtOAc/hexanes (1:3). Filtered, and the solid was washed
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Compounds 41-44 were prepared using procedures of
exanple 2, steps A-C, 5 appropriate nitrite starting
woradoensab4 Conpounds 45-55 were prepared usi ngP€TES2007/001178
general procedures of Exanple 5, steps A and B, above,
fromthe appropriate ketone: Conpound 41: ON \ | NH
S OWite powder (21 %; "H NWVR (DMSO): 6 0.91 (t,
H J=6.9 H), 1.16 (t, 3 H 10 J = 7.2 Hz),
47-1.32 (m 2 H, 1.60-1.46 (m 2 H), 3.00-2.85 (m
H, 6.01 (s, 1 H, 7.73-7766 (m | H), 7.82-7.73
m 1 H, 8.37-8.29 (m | H); Mss for CL8H20N3M4S
(MH)..: 374,. Found: 374. Conpound;42: ~s 0 O NYON
witf?ﬁ@%c/h%&hhésp%ﬁrfﬁé%%( Veilgy.: NN‘I} (WIE‘@7 6)?-O|z|;u &9 ddllected to give
, = [ t , ='7. ,
Compgupg 1f('?og 3)9"/2) .60-1.46 (m 2 H), 2.88-2.79
S“;’r@ 2 H, 3 01 2.88 (m 2 H, .6:04 s, ."1, H,;
67-7.62 (m 1 H, 7.76-7.69 (m 1 H), 8.48-8.41 (m

1 H); Mass C18 @Sk M) 45, 374,0 :ogﬂx@
Conpound® NN i 2 f n V\A’]It‘EW’ET(5° el d, Ly

rrixtur'e of d Z isq s) 'HNI\/R(DI\/ISO)
.18-1.13%H), 3.02- zesg(m 2 H, 60558938(m 1H)

EJ}?&J (B398 G VR4 Db ta0 eSO B P Ungor nitrogen. NaH

(465@%@&3@5@;01 320mh|16|) WaB“édde% ﬁi%frf(a?dl’ﬂhé %Iur?/ was stirred at

room tenppgraturg fgg 1h.gA e(qh,ltlg'\ p|§ 1e;§2g§ r(lg, 0.91Hpma)) 5515(\/3: (2 mL) was
add%d"&mp IQg’ (l‘fue r@:slﬁtmg mgx@uré Wes l(_sbmre% ﬂ)roo?h ﬁ%npérd%ur%gfor 2h. The

reagjlqmmg g/&(q\ﬂ:ben pgggd |p@1@ mL of water 3 5 mL of 1 N HCI and EtOAc.
The solid that precipitated out was collected and drled to give Compound 38 (0.31 g,

54%) Electrospray MS [M+1]" 332.1
Example 4:

3
1.
4

~

Comp.ipd‘r'),d;ég‘ .

- ) . ‘. . M s .
- ) : ‘. 0.0 N\\rONN/

Ste:ﬁ) A e

T e 2N HCI i
e _'ﬂO\N% separation J\EB /Ok
P s EtOH
: 38b

.. 38a
38a (1. 8 g) was dissolved in EtOH (35 mL), and 2 N HCl in ether (20 mL) was
added The resultmg solutlon was stirred at room temperature overnight. Solvent was
removed the residue was taken up with DCM and washed with satd. Na;CO3;
(aqueous) The organic layer was separated, dried (MgSO.), filtered and
concentrated Jn vacuo The residue was purified by silica gel chromatography (eluted

' wnth EtOAc/hexanes 1:10), to give 38a (1.68 g, 93%) and 38b (0.13 g, 7%).
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~ Step B:

362. Compound 45: OOl |I ONi\ NH N O Yell ow powder
(13%; 1H NWR (DVMSO): 6 1.14-1.02 (m 6 H), 2.96-2.83
W@ 207487200 H), 5.83 (s, 1 H), 7.50-7.40 (m 1 P)T/US2007/001178
8.27-8.18 (m 1 H), 8.66-8.60 (m 1 H), 9.00-8.96 (m
1 H); Mass for C17H17N404 (I\/H)+ 341, Found: 341.
Conpound 46: O O NYO N~/ \ \ | NH O Wiite powder
(24%yield); 1HNWR (CDCI3): 6 1.04 (t, 3 H J=7.3
Hz), 3.09-2.83 (m 1.5 6 H), 5.50 (s, 1 H, 7.35-7.24
(m | H, 7.50-7.36 (m 2 H727.69 (d, 1 H J = 8.8
Hz); WMass for C18H16N304 (IVH): 338, Found: 338.
Compound 47: \ I NH N Wiite powder (9% yvyield); 1 HNW
Step®@Cl 3): 6 1.75-1.04 (m 15 H), 2.68-2.50 20 (m 4
H, 3.23-2.93 (m 6 H, 4.05 (d, J = 13.2 Hz, 2 H)
5.96 (s, 1 Hy, 7.19-7.10 (m 2 H), 7.66 (d, J =&Y
Hz, 1 H), 10{J¥9-9.72 Ng SoMe H) ; nhass f CZ,SI—B% 06
(M) +: 521, JEountd: 2%?&% 2007084204 (I I,
PCT/ US2007/ 001178 75 np :
l\/ass for Ca1317H16N304 (MH) +: 326, Found: 326.
Mass for C22H18N304

LﬁéP (343 9. %%Sygﬁa wias takeqyep NI THF (2 mﬁ) Under r?;i%r%’gen. NaH

(26 mg, 95% oil dispersion, 1.03 mmol) was added. The resulting slurry was stirred at

33 Conpound’

room temperature for 1 h. A solution of 1e (126 mg, 0.47 mmol) in DMF (1 mL) was
added dropwise. The resulting mixture was stirred at room temperature for 2 h. The
reaction mixture was then poured into 10 mL of water, 3.5 mL of 1 N HCl and EtOAc.
The organic layer was separated, washed with brine, dried (MgS0,), filtered and
concentrated to give a solid. The solid was taken up with EtOAc and filtered to give
Compound 39 as a white solid (58 mg, 38%). Electrospray MS [M+1]* 332.1
Example 5:

Compound 40

e}

40, Isomers Aand B

- Step A:

N NH,OH HO. /J\(N J\(
O)\f ———— "W + AN
/ idine Y N =
SJ pyri SJ 6H $ J

4Qb, isomer B

40a, isomer A

Pyridine (0.59 mL, 7.29 mmol) was added to the suspension of 2-acetylthiazole

(1.05 g, 3.93 mmol), hydroxyiamine hydrochloride salt (301 mg, 4.32 mmol) in THF (2

th). The resulting mixture was stirred at room temperature overnight. The volatile
was removed and the crude miiture was purified by column chro'matography (eluted
with 5% EtOAc in hexanes), to give 40a, isomer A (0.2 g, 36%) and 40b, isomer B
(0.21 g, 37%).

o o l N\\’/SOZMS Nak O o] i N\\]/O\N/J\(/\N/)
I - .
HO\N/J\(/:J) . . NH OMF-THE x, NH S
S 7 ) o

Compound 40a, isomer A Compound 1a ' compound 41, isomer A
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~~1INH/ O Mass.-for C15H14N304S (IVH) +: 332, Found:
332. 10 Conpound 51:. " \ Ol NQON NH O Mass for
wCiBHgEBOAS (IVH) +: 332, Found: 332. Conpoundp&RHS2007/001178
OOMN ONNHN/ O15 Mass' for. C, 16HL5N4A04 ( MH) +:
327, Found: 327. Compound 53:. I ~N O ONYO N .. \ |
NH O Mass'.foi' Cl6HI5NAO4 (WVH)+: 327, Found: 327. -
.- ' \\D 2007/ 087204 PCT/US2007/ 001178 76
Corrpound 54: OON-ON- NHI N O Mass for Cl6HI5N404
(MH) +: 327, Found: 327. ComfSound 55: O NYON-N NH N
5 Mass for Cl5H14N504 (MH) +: 328, Found: 328.
Exanpl e 6: Conpound 56 0 O NYO N
The preparation of 40, isomer A and isomer B proceeded as described in the

procedure for preparing Compound 38 using 40a isomer A and 40b isomer B,
respectively. MS for both: Electrospray MS [M+Na]*: 355.2

Compounds 41-44 were prepared using procedures of example 2, steps A-C,
appropriate nitrile starting material. Compou'nds 45-55 were prepared using the
general procedures of Example 5, steps A and B, above, from the appropriate ketone:
Compound 41:

' White powder (21%); "H NMR (DMSO): 5 0.91 (t, 3 H, J = 6.9 Hz), 1.16 (t, 3 H,
J =7.2 Hz), 1.47-1.32 (m, 2 H), 1.60-1.46 (m, 2 H), 3.00-2.85 (m, 4 H), 6.01 (s, 1 H),
7.73-7.66 (m, 1 H), 7.82-7.73 (m, 1 H), 8.37-8.29 (m, 1 H); Mass for C1gHzoN304S

‘(MH): 374, . Found: 374.

Compound '42:.°

. Whlte powder(23%) TH NMR (DMSO) 5090 (t, 3H,J=73Hz), 1.15(t, 3 H,
J 76Hz) 145-1 30 (m, 2 H), 1.60-1.46 (m, 2 H), 2.88-2.79 (m, 2 H), 3.01-2.88 (m, 2

©H), 604(3 1 H). 767762(m 1 H), 7.76-7.69 (m, 1H) 8.48-8.41 (m, 1 H); Mass for

C13H20N304S (MH) 374, Found: 374.
Compound 43:°

Off—whlte powder (15% vyield, mixture of E and Z isomers); '"H NMR (DMSO): &

' '1 18113(m 3H), 3.02-2.89 (m, 2 H), 6.05-5.89 (m, 1 H), 8.10-7.30 (m, 5 H): Mass

: _forC20H16N304S (MH) 394, Found: 394
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- Compound 47:

"NH O56 10 Step A° NO NH2OH O pyridine HON O 56a
Pyridine (0.75 nL, 9.27 nmmol) was added to a
waeepeseion of tetrahydropyranone (0.50 g, 5.POI/Demb})/001178
and hydroxyl am ne hydrochloride salt (282 ng, 5.49
mol) in EtOH (5 nmL). The resulting m xture was
stirred at room 15, tenperature overnight. The
vol atil es were renoved and the crude m xture was
purified by silica gel colum chromat ography, el uted
first wwth 10% Et OAc/ DCM t hgd 30% Et CAc/ DCM to give
56a (0..45 g, 78% as a white solid. Step B: rr ~OOO
I N~SOZMe NaH O NON HO N ~ NH OV THF ~ NH O O 56a
Corhgod 4@: Conpound 56 was prepared from56a and 1 e
using the procedure for preparipg Conpound 38.
El ectrospray M5 [ M+l] + 306. 2 Co unds 57-60 were
prepared using Id and t p%,cqolg' te oxime starting
material, as described abqQue jvp stepSB. WO 2007/ 087204
PCT/ US2007/ 001178 77 Conpognd 57: 0 0 O NYO.L.N NH O
F E F Wite powder (13% Vi ello\lz' 1H NVR DI\/ISOZ: b
1. d¢ffwhite payder (§3%:yield):? FHNMR(DMSQ): 0 4. B3(to34% | m7.3 Ha),
: . 0
3.052007 4R FH7 5 (§1e [ 4 0530081, RS B, )7 707,68 (m. 2 1. 8.62
8.5%(m1 1Hy), 10a58-18418 (reHII7THENGSss faHy +sH3880s S ¢t 362, Found:

362.

A Compdund 45:

Oy O N0, =
= N ™
N
o]

Yellow powder (13%); '"H NMR (DMSOQ): 5 1.14-1.02 (m, 6 H), 2.96-2.83 (m, 4
H), 5.83 (s, 1 H), 7.50-7.40 (m, 1 H), 8.27-8.18 (m, 1 H), 8.66-8.60 (m, 1 H), 9.00-8.96
(m, 1 H); Mass for C17H17N4O4 (MH)": 341, Found: 341.

Compound 46:
0.0 lNYo\N//E@
xn, NH

o]

* White powder (24% yield); '"H NMR (CDCls): & 1.04 (t, 3 H, J = 7.3 Hz), 3.09-2.83 (m,
- i .1'5. .

6 H), 5.50 (s, 1 H), 7.35-7.24 (m, 1 H), 7.50-7.36 (m, 2 H), 7.69 (d, 1 H, J = 8.8 Hz);
Mass for C1sH1sN3O4 (MH)": 338, Found: 338.

(o] 0. N O. //Q >__,
N
- 0 \gj<

White powder (9% yield); 'H NMR (CDCls): 5 1.75-1.04 (m, 15 H), 2.68-2.50
(m, 4 H), 3.23-2.93 (m, 6 H), 4.05 (d, J = 13.2 Hz, 2 H), 5.96 (s, 1 H), 7.19-7.10 (m, 2
H), 7.66 (d, J=8.9 HZ, 1 H), 10.19-0.72 (br S, 1H); Mass for C28H33N405 (MH)+I 521,

.Found;521.
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388. Compound' 58: 0 OO0 NYONC NH O Wite powder.

(51 %yield); 1HNWR (DMSO: b 0.01 (m 2 H), 0.39 (m
wQ20dy/08724 0. 70 (m 1 H), 1..26 (q, J = 7.0 Hz, PCI/H§2007/001178

1.62 (m 2 H, 2.73 (t, J =5.5 H, 2 H, 2.93 (t,

J=7.5"Hz, 2. H), 3.33(m 2H), 3. 74(t, J=5. 5Hz, 2H), 3. 82(t, J=6

.0Hz,2H),5.98 (1 H), 12.91. (s, '1; H); Mass for

C1$H22N305 (MH): 360, Found: 360. Compound 59:: O OO

NY ONH O 15 Wiite powder (33%yield); 1H NVR (DVSO):

6 0.91 (t, 3 H J=6.4Hz)751.22 (t, 3 H J 6.9 H),

.1.42-1.31 (m 2 H), 1.57-1.45 (m 3 H, 1.73-1.62 (m

1 H, 2.05-1.88 (m 2H); 2.70-2.29 (m 3 H, 2.91 (t,

.07 (m 2H)446431(m 2H), 5.98 (s, 1 H); Mass

for C21H27N406 (MH) +: 431,0 Feund:- . WD 2007/ 087204

PCT/ US2007/ 001178 78 They ambi ng erials for 59

and 60 were prepared using tBe general procedure

des ribed in Exanple 7 (steps_A- Con'pound 60: 0 |

8 qq@mm@%meﬁz@sm@ﬁa - "H NMR (DVBO) :
Con@p&eri-:tém 2H, 0.39 (m 2H, 070 (m 1H, 122
=7.5Hz, 3H, 1,24 (t, J = 7.0 Hz, 2H), 1.62

(m 2 H, 2.52 (t,

J=5.5Hz, 2H) , 2. 73(t, J=6. QHz, 2H), 2.°92(t, J=7. 5Hz, 2H), 3. 56

(t,J=6.0Hz, 2 H), 3.61%C N6, , 2 H, 4.08 (q,

J =7.5 He, 2H),598(1 "2.9s, 1 H); Mass

for C21H27NA06 (MH) +: 431y FBund: 431. 10 Conpounds

61Ma$s for CaaH1gN304 (MH)': 388, Found: 388.

Compound 50:
O, O N\ O., .= s
o]

_Mass.for C1sH1aN304S (MH)": 332, Found: 332.

, Compouhd 51:.°

Mass forC15H14N304S (MH) 332, Found: 332.

Compound 52

. Mass for C16H15N4O4 (MH)": 327, Found: 327.
Compound 53

MaSSfOr C1eH1sN4O4 (MH)": 327, Found: 327. -~ N
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Compounds 61-64 were prepared in one step from

commercial |y available oxines, and conpounds 65-79
waeweng/ognepar ed using a simlar two-step procedeCBHUSI0DM1178

the corresponding ketones, as described in the

preparati on of Conmpound 38. Conpound El ectrospray

Conpound El ectrospray LCMS [M+1l]+ LCMS [M+1l]+ O N

ON. OONYON-1/ F 427.2 O Qeo NH 304.2 o 072

61 0 0 NYOL NH szo 290.1 NN N 383.2 O 73 WO

2007/ 087204 PCT/ US2007/ 00118 79 Conpound

El ectrospray Conpound El ectrospray LCMVS [ Mr1l+ LCMB
[Mt1]- i N, OO ,C 1INH 319.2 0 o I NYON- F 399.2
O~ NH83 O74 Bt ~N~ 0 O NYo-N 1

Compound 54:
0._.0._-N O., 7 e
Seaae
N
o

Mass for C1sH1sN4O4 (MH)™: 327, Found: 327.

Compound 55:
O. & N,
SR
o]

Mass for C1sH1aNsO4 (MH)": 328, Found: 328.
Example 6:
Compound 56

13
O. N/

0. © I Ny
x NH
(e}

56

o pyridine HO‘N/

56a

Pyridine (0.75 mL, 9.27 mmol) was added to a suspension of

Step A:

f tetrahydropyranone (0.50 g, 5.00 mmol) and hydroxylamine hydrochloride salt (282
- - mg, 5. 49 mmol) in EtOH (5 mL). The resulting mixture was stirred at room
15

temperature overnight. The volatiles were removed and the crude mixture was

‘purified by silica gel column chromatography, eluted first with 10% EtOAc/DCM then

20% EtOAC/DCM., to give 56a (0..45 g, 78%) as a white solid.

Step B:
SOzMe " 04 O N\' o\N//OD

/C‘ A
DMF- THF N
e}

Ba 56

Compound 56 was prepared from 56a and 1e using the procedure for

| prepanng Compound '38. Electrospray MS [M+1] 306.2

Compounds 57-60 were prepared using 1d and the appropriate oxime starting

"matenal, as described above in step B.
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O ON-ON5cNH NH 292.1 0 391.2 0 75, Isoner A 64 OO
NO NCN-BOc "'NH O O NO, NH S 358.2 0 391.2 75, I|soner

wW®200008304 O 0 N\ ONN O!~ Y- 1 | NH O O NYO BCRUS2087/a01178
431.2 IINH 88;. O0cl I /~~NHBoc O O .'NCO ~J~ \\_
" OONON Ns " I NHcl 400.2 NH 419.2 87 077 Oo

N. 0O\ 00: N(ON. 405000 N o, 376.2 ,~ I’
NH I NH OO 78 88 WO 2007/087204 PCT/ US2007/ 001178
80 Conpound El ectrospray Conpound El ectrospray LCVB
[ Mt1]+ LCVMS [M+l]+ 0 O 77

Compound 57:

mhn

. F
White powder (13% yield); '"H NMR (DMSO): & 1.86-1.70 (m, 2 H), 2.41-2.21
(m, 2 H), 2.63-2.45 (m, 2 H), 2.79-2.68 (m, 2 H), 3.03-2.90 (m, 2 H), 3.88-3.65 (m, 4
H), 6.03 (s, 1 H), 13.10-12.78 (br s, 1 H); Mass for C4gH17F3N305 (MH)*: 388, Found:
388.
Compound 58:

3
(o] Q. NYO‘N/

l

X NH
o]

" White powder.(51% yield); "H NMR (DMSO): & 0.01 (m, 2 H), 0.39 (m, 2 H),
0.70 (m, 1 H), 1.26 (q, J = 7.0 Hz, 2 H), 1.62 (m, 2 H), 2.73 (¢, J = 5.5 Hz, 2 H), 2.93 (1,
J =7.5Hz, 2 H), 3.33 (m, 2 H), 3.74 (t, J = 5.5 Hz, 2 H), 3.82 (t, J = 6.0 Hz, 2 H), 5.98
(1 H), 12.91 (s, 1:H); Mass for C1gHzsN30s (MH)*: 360, Found: 360.
Compourid 59:. .

o
N’”\o/\
- oy0 'NYO\N/K\(

X NH
o}

> White pg'{vvder (33% yield); '"H NMR (DMSO): 8 0.91 (t, 3 H, J = 6.4 Hz), 1.22 (t,
3H,J Z6.9 Hz), 1.42-1.31 (m, 2 H), 1.57-1.45 (m, 3 H), 1.73-1.62 (m, 1 H), 2.05-1.88
(m, 2'H);, 2.70-2.29 (m, 3 H), 2.91 (t, 2 H, J = 8.2 Hz), 3.08 (d, 1 H, J =13.9 Hz), 4.16-
4.07 (m, 2.H), 4.46-4.31 (m, 2 H), 5.98 (s, 1 H); Mass for Ca1HayN4Og (MH)*; 431,
Foun.d‘:.'43;l;
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79, isomer A 363.0 377.2 N\ OONQW-NO OO
woRWO7A2847.2 \ ! NH O- NH O 363.0 0 79, i sonmepCBUS207/@1178

NI \ OONYONA409.0 \ INH O 71 Exanple 7: Conpound

80 0 OONYON- NxH~ O80 5 Step A N, Boc TFA I N

HT FA O 80a 4-Boc-pi peridone (0.50 g, 2.51 nmol) and

TFA (1.49 nL, 20.08 mmvl) were dissolved in DCM (6

m.). The resulting m xture was stirred at room

temperature for 1 h. The sof8ent was renmpved by

rotary evaporation to give 0.56 g (105% of 10.

Conpound 80a as a colorless oil'. WD 2007/087204

Pc'rn?tygmmmgom@tmialg for 59 and 60 were prepared using the general

procedure described in Example 7 (steps A-C).
Compound 60:

i
ion
oﬁ/o Ny -Os\ 7 N

_xy NH

|
o}

White powder (51% vyield); ‘*H NMR (DMSQO): 6 0.01 (m, 2 H), 0.39 (m, 2 H),
0.70 (rﬁ, 1H),1.22(t, J=7.5Hz, 3 H), 1,24 (t, J = 7.0 Hz, 2 H), 1.62 (m, 2 H), 2.52 (t,
J=565Hz 2H), 273 (t, J=6.0Hz, 2H),2.92(t,J =7.5Hz, 2 H), 3.56 (t, J = 6.0 Hz,
2H),3.61(, J=6.0Hz, 2H),4.08(q,J=7.5Hz, 2 H), 598 (1H), 12.91 (s, 1 H);
Mass for Cy1H27N4Os (MH)": 431, Found: 431.
Compounds 61- 79

Compounds 61-64 were prepared in one step from commercially available
oximes, and compounds 65—-79 were prepared using a similar two-step procedure

from the corresponding ketones, as described in the preparation of Compound 38.

Compound Electrospray Compound Electrospray
LCMS [M+1]" LCMS
[M+1]°

t. . . . N
"o 0 YO | °° *QJ\Q 427.2
(T .

§ 304.2 N O“”
o 72
"1
0.0 INYO\N//Q
W NH N/ '
o] N/k\N
0 290.1 o oo ) 383.2



Step B 0 HE,N EtNCOON 0" v TFA NHEt 80a 80b

Conpound 80a (440 ng, 1.13 mmol), triethylam ne (0.87
workgo788284 rmol ), ethyl isocyanate (0.27 nL, 3PGRURI0TH01178

were mxed in DCM (6 nL). The resulting solution 5 was

stirred at roomtenperature overnight. The vol atiles

were renoved and the residue was purified by silica

gel colum chromat ography (eluted w th 3% NH3- MeCH

(4% in DCM, to give 0.20 g (104% of Conpound 80b.

Step C. 0 0 NANHEt HONH' Et{® ~NANHEt O HORN Bob 80c

10 Pyridine' (0.18 nL, 1.3 mol) was added to the

suspensi on of Conpound 80b (0.20 g, 1:2 mmol). and
Compearody| ami ne hyahﬁlmlsora)de Gatrpodid10 g, 1.3 nmrEik}trospray

EtOH (5 nL)..Th m xture was stirred

room t enper at ur efoww'gb]rg The wvolatiles. é‘aéMS

renoved and the crude m xture was purified by sifM+ci3*

gel col . chromat ography (eluted with 50% Et OAC |n
o nes),_lto give Conpound 80c (o 13 9 @ 9%)) )

sle WO . O O3NAE NNHEt O
SN HORNM~ + | NH DM THF N Q/ le 80 Conrpound
8Q5: (0.13 g, O. 70 nmol ) was takKern up W|th THF (2 )

under nitrogen: 'NaH (21 ng, 95% oiJ, dispersion, 0.84

mmol ) was added. The resulting was stirred at room -
terrperature for I h. A solution of Co Ond 1 e (95

urry 0.35 mmol) i DM NLrl -y was added

,3§/The resul ting mxtu| % Stirred at room

%erature for 221 The react)or m xture was t 9.2
odred into 5 nmL of water,

75, isomer A
64

O._N._O. //CN‘BOG
N
NH

O O Ny O\N.% 3
BJ;(E -\ 382 ° 391.2
35.

75, isomer B

. Yo , E ' y NTO_l\
Sy onLs 2762 VT 43,

B ) o

O_Ng_-O.
400.2 A NH 419.2




.,0:83.rn L of 1: N HCl, and allowed to stand at room

tenperature, until solid started to precipitate
wo@ei07/087ee solid was collected by filtration apdr/ve®hzed1178

with water, EtQAc, 25 'and CH3CN td.give 80 ng (61 %

of Conmpound 80 as a white solid. Electrospray M5 [Mrl

]+ 376:2. WD 2007/ 087204 PCT/ US2007/ 001178 82

Compounds 81- 94 Conpound 81 -94 were prepared in a

four-step procedure fromthe correspondi ng 4-Boc

pi peri done as described abovgnin Exanple 7 for

Conpound 80, using the appropriate isocyanate, acyl

chl oride, chloroformate, and sulfonyl chloride. 5
CospBpagnd El ect r dSleeaps oungmioemtir ospray  LCOWebirdSp

’?E/HH[I\/HHOO K 'H NIL, -1-OOOI\IyO.I\F~OONray

rO N 401.2 ~N 396MB 1D 0 81 88 0 00 O N GGMSO

NYO, NO 373.2 405.2 NH OS89 082 00 1N Nxa--[MQﬁ}l

NYON OO I _NYON 417.2 NH 361.2 NH o83 0]

o T
Os O INYO,N/ 0 On N o //E)
N NH ! SN
™ NH
o o
69 79, isomer A 3630
377.2

\l NH

. . o o]
‘ NJ\ 0.0 NYO\N/J:\,N‘fo
0s_0O NY0~N£> 347.2 E/\[‘(NH A\
(e}

X 363.0
79, isomer B
70

(o}

N
oo mdT O a000
NH

.

|
(o}

7t

| Example 7:

Compound 80

Step A:

H
.Boc -
Q T_——'“FA ﬂ L TRA
o [8)

80a
4-Boc-piperidone (0.50 g, 2.51 mmol) and TFA (1.49 mL, 20.08 mmol) were
'd.issolved in DCM (6 mL). The resulting mixture was stirred at room temperature for 1
* h. The solvent was removed by rotary evaporation to give 0.56 g (105%) of
Compound 80a as a colorless oil.



10

15

20

25

90 0 OL NNO OONON-OONO ~NH~~NH- -- 0
389.2 0 383.2 84 91 WD 2007/ 087204 PCT/ US2007/ 001178
w@0oosqound El ectrospray Conpound El ectr ospr apCT/LENB7/001178
LCVMB [MH1 ]+ [MHl]* o ON v, N~~ \ 1Y, NS-O0 Oo
I N(ON~ 409.2 as 389.2\ NHO 92 ~N& OO0 NyO,N
NI OOl NNH'"'N403.2 NH 465.3 86 O 93 N~ N SO ~
i ovi vyoNJJv387.20o0v N\ N477.3 \ . | H"~
\' I NHO 7 94 Conpounds 95-100 Conpounds 95-100 were
prepared using a four-step @pcedure simlar to that
used to prepare Conpound 80 fromthe appropriate
N- Boc- ket ones and 5 chl or of or mat es.
Step B:

o}

H ELN, EINCO A
o o)

80a 80b
Compound 80a (440 mg, 1.13 mmol), triethylamine (0.87 mL, 6.25 mmol), ethyl
isocyanate (0.27 mL, 3.39 mmol) were mixed in DCM (6 mL). The resulting solution
was stirred at room temperature overnight. The volatiles were removed and the
residue was purified by silica gel column chromatography (eluted with 3% NH3;-MeOH
(4%) in DCM), to give 0.20 g (104%) of Compound 80b.
StepC: . '
)Ol\ HONH,, Et;N Nj)J\NHEt
. ‘ O/J/;;q e HOHN£\)
Pyridihe'(0.18 mL, 1.3 mmol) was added to the suspension of Compound 80b
(0.20 9 1.2 mmol) and hydroxylamine hydrochloride salt (0.10 g, 1.3 mmol) in EtOH

(5 mL) The resultlng mixture was stirred at room temperature overnight. The

volatiles were removed and the crude mixture was purified by silica gel column
chromatography (eluted with 50% EtOAc in hexanes), to give Compound 80c¢ (0.13 g,
59%)

Step D

/,/:; NHEt Oy O N spooMe wan -
HOHN BI( T oMETHE

Compound 80c (0.13 g, 0.70 mmol) was taken up with THF (2 mL) under
nltrogen NaH (21 mg, 95% oil dispersion, 0.84 mmol) was added. The resulting
slurry was stlrred at room temperature for 1 h. A solution of Compound 1e (95 mg,
0.35 mmol) in DMF (1 mL) was added dropwise. The resulting mixture was stirred at
room’ temperature for 2 h. The reaction mixture was then poured into 5 mL of water,

'._O 83 mL of 1 N HCI and allowed to stand at room temperature, until solid started to
- precrpltate out The solid was collected by filtration and washed with water, EtOAc,
' 'and CH30N to gnve 80 mg (61%) of Compound 80 as a white solid. Electrospray MS

- [M+1] 3762



WO 2007/ 087204 PCT/ US2007/001178 84 Conpound
El ectrospray Conpound El ectrospray LCVS [ M+1]+ LCMVS
WO ke1P8720ANHCO, Et H N O O O HO N 391.2 O O | NONCTUEBRA7/M1178
NH O1 0O 9598 HOCEt ONO OONYONVO Oi
No, NA 403.0 0 405.0 0 H96 99 Oo N~O NYO, O NH~J O
ONO /--r- NO417.0 9 \NH 0 443.0 0 100
Exanpl e 8: Conpounds 101-111 Step A- F |1 CDI F OH KO
ANMOO OO0 O 0 OB MG = 5 Conmpound 101a
82

Compounds 81- 94

Compound 81-94 were prepared in a four-step procedure from the
corresponding 4-Boc piperidone as described above in Example 7 for Compound 80,
using the appropriate isocyanate, acyl chloride, chloroformate, and suifony! chloride.

Compound Electrospray Compound Electrospray
LCMS LCMS
(M+1]" [M+1]"

. ' o]
S g
NN N
Oy 0 I%&QN&Q a 0.0 N\\I/D\N//O 401.2

3 390.2

a8

s o§§j\:\r 373.2 X 405.2
x NH 89
L o
82

) . Q/u\/ ' . NJJ\O/O
0O NYO\N/ 04,0 N\\row’/o 417.2
X l NH 361 .2 x I NH
o o
a3
90
0 e
N o
oo T oo ol
| . ..
O.N” 389 .2 Y ) N 383.2



3- Fl uor ophenyl acetic acid (10.2 g, 66.0 mol ) was
di ssolved in THE (200 mM-) and to it CD (12.8 g,
w(@ 2002/081204 ) was added. The resulting sol uti on MBUS2007/001178
stirred at roomtenperature for 1 h. Mpd2 (6.2 g,
65.4 mmol ) and nononet hyl nonopot assi um nal onat e
(15.4 g, 98.3 mmvl ) was added. The resulting m xture
was stirred at room 10 tenperature overni ght. Water
was added and extracted with DCM dried (MgSOH),
filtered and concentrated. ik residue was purified by
silica gel chromatography WO 2007/ 087204
. PCT/ US2007/ 001178 85 (eluted with 5% EtOAc in
Comnpwvands) to qgi veEre‘ta:trpepmy 1@ompodn@ g, 51% as Electrospray
yellow oil. Step H ONSH OONFI1 NH((~J Eh
OO0 HOAC O OMVe €5 und 10la Conpound 101b 5 Cﬁ‘rﬁ;y d
101a (7.0 g, 33 pre{) and thiobarbituric acid (3ImMa19°
22 mml) suspended in HOAc (33 ni), and heat ed in

an oil Mlzoc overni ght. The mixture was cool ed
o 50Ner te erature, and nost of the acetcb%amd was

J rotary evaporation. The r d¥6 was taken
povvlth vvater and Et QAc, and Q- B5C f or 40%2h,
filgered, and thg%gllow sol i Hcol | ected to give
Conpound 101b 10? .0 g, 459, tep C HOONS OO
N~ VSMe NH Mel NH O O DWF F F s2Conpound 101b
Compound | ai ¢ Conpound 101 b (3.0 g, 10 mmol ) was

suspended in DMF (40 nl-) and Mel

| N o] .
D oh,‘," 403.2 T 465.3
86 [o]
93
e Q
o A -8 \Ej
N N
. .."“\Y.‘-’.*};//Q-)K»O 387.2 0,0 INY&N//Q ° 477.3
LNH LT L ~ NH

Compounds 95 100
' Compounds 95-100 were prepared using a four-step procedure similar to that
used to prepare Compound 80 from the appropriate N-Boc-ketones and

chlorpforma_tes.



10:

(1.32 nL, 21: m nol) was added. The resulting m xture
was stirred at room 15 tenperature ovem ght. The
wo odoang7206 sol vent was reduced to ca. 5 nL by POI/ES2007/001178
evaporation. 'Water and Et OAc was added and yel | ow
solid precipitated out. The solid was collected and
washed with Et OAc to give pure Conpound 101 ¢ (3.2 g,
100% .. Step D, ... OOMN SMe 0 O NSO2Me NH nCPBA NH
O F F 20. Compound | aic Conpound |laid To a suspension
of Conpound 101 c (3.2 g, 104mol) in DCM (85 nL),
NCPBA (4.8'9,'77% 21.3,mol) was added. The
resulting mxture was stirred at room WD 2007/ 087204
Cdrhapouin2007/ 001178 EBktrospigper atag@peMaani ght . Me2S (Bedkospray
m., 27 mmol) was a +the mxture was stirre .
roomtenperature fgrém%.[gﬂﬁ]. The vol une of sol vent 3\'@@5 (M+1]
reduced to an extent that solid started to
precipitate out. Filtered, and the solid was washed
with EtOAc/hexanes (1:3), extensively. The white
solid wa or'f€tted to gi ve Conpound 5 3.0 g,
S BKanpl es 101-4d2 were pro r@% a prloged £5
i"ar to that used t6 prepar ound 61, except”'-
haf Conpound 101d was used instkad of Conpound 1 e.
Cotfpound El ectrospray Conpound El gctrospray LCMS
[ Mt11+ LCM5S [MH1 O N ko OO N ONO O N~NON 384.2
370.2 NHO OF 107 ~NiCEt 0 ONYONOO386.2 HOO
N O N NH H ot

N_ o
\\‘/O\N//O, \g‘ T o
N

O O N 0y 0. N _.O. = N,&
X N\H
I . 4050 I
99

a6

0 -O._N_O.
L .. ~
B/\Egb‘“ 0 0 ;N\Yo‘"/k\fN ° 417.0

443.0 S A

- Example 8:

Compounds 161-111

4 Step A:

F. F
. cDt
o} O OMe O OMe

MgCt,
Compound 101a

3-Fluorophenylacetic acid (10.2 g, 66.0 mmol) was dissoh)ed in THF (200 mL)
and to it CDI (12.8 g, 79.2 mmol) was added. The resulting solution was stirred at

room temperature for 1 h. MgCl; (6.2 g, 65.4 mmol) and monomethyl monopotassium
. malonate (15.4 g, 98.3 mmol) was added. The Fesulting mixture was stirred at room

iemperature overnight. Water was added and extracted with DCM, dried (MgSO.),

filtered and concentrated. The residue was purified by silica gel chromatography



10

15

.20

Step D :

0 457.3 108 102 F FONHCOEEt O OMNM O 'a OON

O NHNHNA471.3 0103 427.2 1 0 F F 109 NNONTrO I
w@@708200O N O\ N511.3 H_ -~ NH-"--- --- -PCDUS2007/001178

485.0 F 104 F 1.10 WO 2007/087204 PCT/ US2007/001178

87 Conpound El ectrospray Conpound El ectrospray LCVS

[ Mr11} LCVMB [MH1]+ OM 10 0O ONYO O N OONO NO

o" 483.0 Y " 523.3 F 1051 111 F OO NO,e/- NNONH v

497.3 o F los .

85

(eluted with 5% EtOAc in hexanes) to give Compound 101a (7.0 g, 51%) as a yellow

oil.
Step B:
H
O _N__S H
hd O+ _O__N.__S
F NH F
. NH
o]
—————————— e o
O HOAc
O OMe
F
Compound 101a Compound 101b

Compound 101a (7.0 g, 33 mmol) and thiobarbituric acid (3.2 g, 22 mmol) was
suspended in HOAc (33 mL), and heated in an oil bath at 120°C overnight. The
mixture was cooled to room temperature, and most of the acetic acid was removed by
rotary evaporation. The residue was taken up with water and EtOAc, and heated at
85°C for 0.5 h, ﬁltered, and the yellow solid was collected to give Compound 101b
(3.0 g, 45%).

- Step C: -
. . H

Os 0 N5 OO~ Ny -SMe

™ ! NH Mel Y ! NH
o] [o]
DMF
F

Compound 101b Compound 101¢

Compound 101b (3.0 g, 10 mmol) was suspended in DMF (40 mL) and Mel
(1 32 mL 21 mmol) was added The resulting mixture was stirred at room
temperature ovemrght The volume of solvent was reduced to ca. 5 mL by rotary
evaporatlon Water and EtOAc was added and yellow solid precipitated out. The

“solid was collected and washed with EtOAc to give pure Compound 101¢ (3.2 g,

1000/0)

00 N\\rSO,Me
g NH

Compound 101d

Compound 101c

To a suspensron of Compound 101¢c (3.2 g, 10 mmol) in DCM (85 mL), mCPBA
(4 8 g, 7%, 21 3 mmol) was added. The resulting mixture was stirred at room



O ONSO M NH O Compound 112a Conpound 112a was
prepared using a 4-step nethod simlar to that
waele®coshzed for the preparation of Conpound 10RET/US2007/001178
except that hexanoic acid was used instead of 5
3-fl uorophenyl ac4tic acid. Conpounds 1.1.2-124
Exanplos'. 1,12 -124 were prepared using a procedure
simlar to that described for the preparation of
Exanpl e 61, using Conmpound 112a i nstead of Conpound
le. Conpound' El ectrosprayggonpound El ectrospray LCMS
[ Mt1] + LCVS [Mtl] O NH 348.2 419.0 O 112. WO
2007/ 087204 PCT/ US2007/001178 88 0 N-OCEt O 0 NYO, N~

N .
temwﬁtgelégelrﬁiﬁt.l {\iﬂgoé\lg&(}g[?]\%@ﬂﬁ%g%%é\é 8d8ed anl the mifxtire was

stirred at room temperature for 1.5 h. The volume of solvent was reduced to an extent
that solid started to precipitate out. Filtered, and the solid was washed with
EtOAc/hexanes (1:3), extensively. The white solid was collected to give Compound
101d (1.0 g, 29%).

Examples 101-112 were prepared using a procedure similar to that used to
prepare Compound 61, except that Compound 101d was used instead of Compound

- 1e.

Comr.;ound Electrospray = Compound Electrospray
LCMS [M+1]" LCMS [M+1]"

N 384.2 P 370.2

o]
O’u\o O -0 NYO. N//O
OO _N.__O. =
= N

. T 386.2
457.3 o

QNHCO,Et
Ogy O Ny 0.y 7

8 - 4713

X NI

427.2 o

511.3 . .




OO0 0 NyO, N(N-"--0 118 332.2 o N H 445.2 117 Qo
NHCOREt N O O O N N INNH' 485.0 H 433.2 Op 119 119

WO 200008¢20473.3 O | k NH O N O 447.0 O O NYO, Mvk/USID0D001178
NH Op 120 121 OOOMN ON:NOONH 389.2 0 O
NYO. NN 417.2 NH O 122 123 WD 2007/ 087204
PCT/ US2007/ 001178 89 00 ol NYONO | 431.0 \ NHO

124 0 0 \ySO M NH O ~ | S Compound 125a
87
Compound Electrospray = Compound Electrospray
LCMS [M+1]" LCMS [M+1]"
OEt C
0. _0O._N_ O, = ~)§0 ?
Y *‘ﬁ NS0 ,
x Noy, 0.0 NYQN//Zf\\\?
o 483.0 . N, 523.3
(o]
£ 105

497.3

F 108

o) SO,Me

\‘/

G

Compound 112a

Compound 112a was prepared using a 4-step method similar to that described

-~ for the preparatlon of Compound 101d, except that hexanoic acid was used instead of

3- ﬂuorophenylacetlc acud
Compounds 112-124

Examples 112 -124 were prepared using a procedure similar to that described
for the preparatlon of Example 61, using Compound 112a instead of Compound 1e.

Cb_mpdund - Electrospray . Compound Electrospray
' ' LCMS [M+1]" LCMS [M+1]"

. 348.2 4190




Compound 125a was prepared using 4-step nethod simlar
to that described for the preparation of Conpound
waad/osroarting with 3-thi opheneacetic acid i nBCEES2001/001178
5 3-fluorophenyl acetic acid. Conmpounds. 125-128
Conmpounds 125-128 were prepared using a procedure
simlar to that described for Exanple 61.,"' except
t hat Conmpound 125a was used instead of Conpound le.
Compound El ectrospray Conmpound El ectrospray LCMS LCVS
[ MF11+ [Mr1]+ 0 O O NVO ead® O NYO. NO |1 NH 372.0 NH
374.0 S o0 s 0 125 126 O O NYO N~ 415.0 INH 358.0 '
s o 128 WD 2007/087204 PCT/ US2007/001178 90 Comnpound
El ectrospray Conmpound El ectrospray LCVS L [ MH1] "
[M1 ]+ x0 00 NyON-. | NH Q121 0 QI NH O
Conpound 129a Compound 129a was Pr gpared ing a
4-step procedure simlar to that i bed for
Conpound 101d, except that 1-napthal®neacetic acid was
used instead 5 of 3-fluorophenyfaggtic acid.

(8] N
459:0 ot 346.2

115

332.2 445.2
NHCO,Et
OO Ny o\N//O/
485.0 LT, 433.2
o]
119
' ‘ H
. N _o 473.3
447.0 0. O. N\ D\N//O/ joll \O

389.2  ogo IN\YQNQK’/ 417.2

123



Conpounds 129- 131 Conpounds 129-131 were prepared
using a procedure simlar to that described for the
w@e@pasaod on of Conpound 80 in exanple 7, usinpCT/US2007/001178

Compound 129a instead of Conpound le. 10-- . Conpound
El ectrospray Conmpound El ectrospray LCVS LCMS [ M+l |
[M1 ] OR Oo NO'NW oNJllo 555.0 | ~515.3 00

No. \ I \ NNH 129 O 130 WO 2007/087204

PCT/ US2007/ 001178 91 O O Nd*rOtg NH 402.2 O i
131 0 0 NYS(zMe . ~ | NH O8%onpound 132a Conpound
132a was prepared using a 3-step nethod simlar to
that described for the preparation of Conpound 101d,
starting fromcomercially available nethyl 3- 5
oxohept anoat e i nstead of 3-fluorophenyl acetic acid.
Compounds. 1¥82- 142 Conpounds 132-142 were prepared
ShQo. ocedure ga11pl ar to that described for the
Joreparation of Conmpound 61, using Conpound 132a

ngt ead of Conpound |l e. Conpound El ectrospray

124

Compound 125a

Compound 125a was prepared using 4-step method similar to that described
for the'pi‘ebaragi'on of Compound 101d, starting with 3-thiopheneacetic acid instead of
3-fluorophenylacetic acid.

Compoun‘d‘s~‘125-128

’Cdfﬁbodr_fds 125-128 were prepared using a procedure similar to that described

for‘Ex'a,mp!'e.i' 61‘;"except that Compound 125a was used instead of Compound 1e.

o _x .'C"o.mpound. Electrospray Compound Electrospray
o LCMS . LCMS [M+1]"
M+1]

372.0 S A _NH 374.0

415.0 N 358.0



O ONYON ". , ONON- NHI NH 334.2 332.2 '132 133
OO OR O NYONOR 405.2 OO NVO N 375.2 F* 11 NH I

WO 204087284 135 WO 2007/ 087204 PCT/ US2007/ 001178CT/822007/001178
Compound E(ectrospray Conmpound E(ectrospray LCMS
(Mr1l)" LCMS [M+1l] slzns o o Nz o, N'~O~ NLS OO
NO N NH IINH O 437.2 360.3 137 136 O O NJLO. ~ NIKO 0
O NYON)) 433.2 0 0" NYo.N491.2 1 NHINH OO 138
139 OOONL,ONOOONYONIINH 318.2 0O 419.2 151~

I[INH O 141 140 90
Compound Electrospray Compound Electrospray
LCMS LCMS [M+1]"
[M+1]"

Oy, 0 N\I/SO,Me

% o}

Compound 129a

Compound 129a was prepared using a 4-step procedure similar to that
described for Compound 101d, except that 1-napthaleneacetic acid was used instead
of 3-fluorophenylacetic acid.

Compounds 129-131 )

Compounds 129-131 were prepared using a procedure similar to that described

for the preparation of Compound 80 in example 7, using Compound 129a instead of

Compound 1e.

Compound Electrospray Compound Electrospray

LCMS LCMS

1) M+1)*

555.0
5156.3




OO0 NYO NH 304.2 0 42 0 0 NYSO=Me NH Conpound 143a

Conpound 143a was prepared using a 4-step sequence
w@Ren71081204 0 t hat described for the preparati oPCDUS2007/001178
Conmpound 101d, starting with 3-cycl opropyl propionic 5
acid instead of 3-fluorophenylacetic acid. WO
2007/ 087204 PCT/ US2007/001178 93 Conpounds 143-145
Conmpounds 143- 145 were prepared using a procedure
simlar to that described for the preparation of
Conmpound 80 in Exanple 7, ug®ng Conpound 143a i nstead
of Conpound | e. Conpound El ectrospray Conpound
El ectrospray LCVMS [MH1]+ LCMS [M+l]+ 0 O O N~O. N N
OEt NH 3 2001 NYONONH 0143 417.2 144 O
,8\w/°o:’ ONNH O 445.2 14S OO IN-ON I \ \ NH i
N8 Conpound 1482.2

Ox_O_N._SO,Me
g

X NH
o -

Compound 132a
Compound 132a was prepared using a 3-step method similar to that described
for the pre'p'aration of Compound 101d, starting from commercially available methyl 3-
oxohepténoaté instead of 3-fluorophenylacetic acid.
Compounds 132-142
C.om_pdu"nds 132-142 were prepared using a procedure similar to that described
for the breparati_on of Compound 61, using Compound 132a instead of Compound 1e.

Compéy'nd“ L Electrospray Compound Electrospray LCMS [M+1]"
SR LCMS [M+1]"

T 334.2

a3z 133




5

[o]

Conmpound 146 was prepared using the procedures
described in Exanple 5, except'that

wa2yn0s8h- 4- yl - et hanone oxi me was used i nst eaPlCD1S2007/001178

1-thi azol -2-yi-ethanone oxine. N ONO NOON-NO
O Conpound 147 Conpound t48 WO 2007/ 087204

PCT/ US2007/ 001178 94 Conpounds 147 and 148 were
prepared using the procedures described in Exanple 5,
except that 1 -thiazol-2-yl-propan-1 -one oxine was
used instead of 1- thiazol-29gl-ethanone oxine. F O3
\' 00O, Compound 149 5 Conpound 149 was prepared
usi ng the procedures described in Exanple 7, except

Corhfaiha 4- (4- f | uor o;frébedssw@wet hesigsaintionyl ) - cycl ORRXAGPRAS Lems (M+1]"

oxi me was used @
4- hydr oxyi m no p| per | n]e 1-car boxyl ic acid

et hyI am de @8~ O O N-O N-olo npound 150
Oovvas prepared usk | t, pr acRdur es
dsf?fl in Exanple 7, 10 exge

-cyclohexylﬁBthnesulfo yl -
was used instead of 4-
hydr oxyi m no- pi peri di ne- 1- carbtkyl i c aci d ethyl ani de.
0O® N ONOI H O I~ Conmpound 151 0 Conpound 151
was prepared using the procedures described in Exanple

cycl ohexanone 3@pi3re

o}
X
N™ 0
OOy N\Y%//O 491.2
NH

Q

139

Y
N NH 318.2

141

OO NYSO,MS
x NH

Compound 143a

Compound 143a was prepared using a 4-step sequence similar to that

described for the preparation of Compound 101d, starting with 3-cyclopropylpropionic
acid instead of 3-fluorophenylacetic acid.



exceptthat cycl ohexanone oxi me was used instead of

4- hydr oxyi m no- pi peri di ne-1- 15 carboxylic acid
werdwlsarnde and Conpound 129a was used i nst eadPOf/UB®07/001178

J OONYONNH\N I V' ON O Conpound 152 Conpound

152 was prepared using the procedures described in

Exanpl e 1, except that

cycl opropyl - (4- et hyl - pi perazi n-1-yl) - net hanone oxi ne

was used instead WD 2007/087204 PCT/ US2007/001178 95

of 1-(4-methyl - pi per azi n- 1- yI93 but an- 1- one oxi ne and

5- but yl - 2- net hanesul fi nyl - 3H

rano d rimdine-4,7-dione was used instead of

ctpsigué ﬁﬁ“l\& H O O NYSO=MG NaT 0 0 NYN N~Rx \ N~

DVF-Géinpltind5 R

wher ei np forgefgﬁp‘fi@r ﬁ&%gagbe pr eeaggéeé ingilar to that described
forttﬁ'@ ‘N@Pﬁ ftiamefikoamernd @16" bkasiplé [7, UBIF@f@OﬂIﬁOUWdHM}a instead of
Cd‘rﬁ @gmz,g t hat conpounds of Fornula (1) wherein R2

, s~O's and R3 forma \, \0 , \~ group (wherein the

C°F’1°H‘§‘dshovvn may be 10 Elavtratesay t UtGahmunsubst i t ut ed) CcaRectrospray

be prepared anal ogouskyd m+the procedure used to

prepare, e.g, Conpound 13[2I j;xcept t hat LCMS [M+1]"

t et rahydr o-t hi opyran-4-one oxi ne was used instead of
tetrarg)yd oPpyran-4-one oxi me. The tetrahydro-ghiopyran

SupSYi G ted product _.can then be oxidize

M sul foxi de or StPidne der Pvaly dﬂ@onpounds
532285 were prepared using the v nmet hods set
forth above in the Exanpl es section®and substituting
apfropriate starting materials, #eagents and 417.2
reactants. Mass spectronetry data fier these conpounds
IS present ed bel ow. Conpound El ectrospray

445.2

00 N O, 2
~ N =
S 0
D™ NH . <N

o}
Compound 146

Compound 146 was prepared using the procedures described in Example §,
except that 1- pyndm-4—yl-ethanone oxime was used instead of 1-thiazol-2-yl-ethanone

e

. Compound 147 Compound 143



No. Structure LCMS [Mt1l]+ HNYO- OONO 153
::S1 XHNaO447.2 O OONYON O 154 NH CH
W@ 2eb7887204 WO 2007/ 087204 PCT/ US2007/ 001178 96rPCa0s1007/001178
NyO0. 155 1 ttNH 360.2 O O N NH 156 360.2 O OO
NYO No NH 157 0 344.2 O 0 NYO NQ 158 NH 358.2 O
NAO O O N~O N~ 159 NH 433.2 0 O Ny 160 NH 330.2 O
o OONO O( O0O"™ N" 161 NH 449.2 0

94

Compounds 147 and 148 were prepared using the procedures described in
Example §, except that 1-thiazol-2-yl-propan-1-one oxime was used instead of 1-

thiazol-2-yl-ethanone oxime.

Compound 149
5 Compound 149 was prepared using the procedures described in Example 7,
except that 4-(4-fluoro-phenylmethanesulfonyl)-cyclohexanone oxime was used

instead of 4-hydroxyimino-piperidine-1-carboxylic acid ethylamide.

] Compound 150
; Combouhd 150 was prepared using the procedures described in Example 7,
10 except that 4-cyclohexylmethanesulfonyl -cyclohexanone oxime was used instead of 4-

hydroxylmmo-plpendme -1-carboxylic acid ethylamide.

Compound 151

Compound 151 was prepared using the procedures described in Example 7,
except that _cyc!ohexanone oxime was used instead of 4-hydroxyimino-piperidine-1-
15 carbokylﬁc acid ofhy!amide and Compound 129a was used instead of 1e.

Compound 152

Compound 152 was prepared using the procedures described in Example 1,
except that cyclopropyl -(4-methyl-piperazin-1-yl)-methanone oxime was used instead



10

15

0 O Nyo, N 162 NH 344.2 0 WO 2007/ 087204

PCT/ US2007/ 001178 97 NNO O O NYO N~ 163 NH 403.2 O
WORO7ABTON~-O, N~ 164 ~NH 431.2 0 O O NvO, N | I NMKI/USBB7/01178

449.3 NNKO O O NYO N~ 166 NH 431.2 0 O O NYO. N 167

NH 346.2 0 OON-ONF 168 NH 368.2 0 0 0 NO N o 169

I NH374.2 Oo 00 NyON 170 NH 374.2 0 WO

2007/ 087204 PCT/ US2007/001178 98

95

of 1-(4-methyl-piperazin-1-yl)-butan-1-one oxime and 5-butyl-2-methanesulfinyl-3H-
pyranof2,3-d]pyrimidine-4,7-dione was used instead of 1d.

RZ

HNL P s "
OO N ﬁ PN
OO NSOt L [ Y NTTRe
y ~ NH
KI(NH DMF-THE
R O

R' O
Compounds of Formula (1) wherein, for example, X is ~NH- can be prepared by
the method shown above.

One of skill in the art will recognize that compounds of Formula (1) wherein R?
o

-0 i
and R? form a \LS , \40 , \ﬁS © group (wherein the ring shown may be
unsubstituted or substituted) can be prepared analogously to the procedure used to
prepare, e.g, Compound 133, except that tetrahydro-thiopyran-4-one oxime was used
instead of tetrahydro-pyran-4-one oxime. The tetrahydro-thiopyran substituted
product can then be oxidized to the cyclic sulfoxide or sulfone derivative.

Compounds 153-285 were prepared using the various methods set forth above

* in the Examples section and substituting appropriate starting materials, reagents and
- reactants. Mass spectrometry data for these compounds is presented below:

) Electrospray
Con’;qpound Structure LCMS
o. M+1]+
N.__o
ooneo LT LY
153 : N 447.2
™ NH
o)
154 414.2
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208 NH 386.2 0 O NYO N 209 NH 388.2 0 WO 2007/087204
PCT/ US2007/ 001178 103 0 O O NYo.N 210 NH 430.2 O's
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Ni cotinic Acid Receptor Agonist Activity of the
Compounds of Fornmula (1) 5-- The nicotinic acid
receptor agoni st activity of conpounds 1-285 was
determi ned by followi ng the inhibition of

forskolin-stinulated cAMP accunul ation in

NH 320.2 0 O O INYO N 282 NH 354.2 OO

Det er m nat i onPOf/U81067/001178

cells using

the MesoScal e Di scovery cAMRqdetection kit follow ng
t he manuf acturer's
Ovary (CHO) cells expressing reconbinant human

pr ot ocol .

Briefly, Chinese Hanster

ni coti ni ¢ get+ad—+reeceptor—(NAR—were—harvested
enzymaticgl |y, washed 1X in phos &f1.0/ . buffered
sal ine (PBS) and resus ed jd), contaj ning 0.5 M
| BMX at 3x106 ,5¢€el ||s/ . nwk Of cell suspengjgn was
added to dach well pf a 3B4{well plate which
contai ned |10 L of tlest cpnpounds. Test cojrpounds wefe
diluted wifth PBS conta{ming 6 Mof forsklplin. Plates
wer e i ncubated—for—30—m-nutes
after the jaddition pf.cells. Lysis aytfer| containing
CAMP- Tag was added WDOZOQ?/NOS(ZZQﬁ;% / US2007/ 001178
114 to eadh well (10 L/l )T a8 the nmanufacturef's
protocol . |Pl a8 wefe th&nY | ncubat ed from 437#Bnut s
to overnight. Prior|{to eadi ng, 10 p.L of}| read buffer
was added to each melt, and the plate was read in a
Séctor 6000 plate ijmager. The signal was] converted|to
‘CAMP concqmtratiom using & Sstandarg<gurverrun—on Ch
plate. 5 Qonpound. |[EC50 V] eterfm ned from
concentratli on gradilents ok.tlesis conpounds.

255 o 374.2

o]
256 O 0O N O ?
L% @ 486.3
(o}
257 473.3
T
Oy O--Ng 0. //OLF
s l NH " .
258 T 422.2




Compounds of Fornula (1) of the present invention, and
salts, solvates, or esters thereof, have cAMP EC50

wQ a000m8720f | ess t han about 10,000 nM pref er abP@T/USIBOT001178
1000 nMor less, nore preferably about 500 nM or |ess,
even nore preferably 10 about 100 nM or |ess. Using
this assay, it was determ ned that conpounds 1-285 al
have cAMP EC56 val ues of 1000 nMor |ess, except for
Conpounds 40, 55, 65, 129, 130, 131, 238, 246- 248,
258, 262 and 278-282 which 1i&ve cAMP EC50 val ues
greater than 1000 nM- Accordi ngly, the conpounds of
formula (1) can act as agonists of the nicotinic acid
15. recepfor. . WO 2007708720 F/USZOO?/OOll?S
115 Watlis claimpd i 5 _d. nA & und of Formula (I):
R2 OONY, NR3 NH R1 P or a pharmaceutically
accept abl ¢ sajse, sol vate, Jedter, or tautoneré8ereqf,
wherein: Rl is sel gcted fromthe group consisting qf
H, R4, hakoal kyl, {al kyf'ene-R4, -al kyl eng¢-R5,
-al kyl ene{R6, al kenyl, 48l kynyl, and -al kyl ene- O al Kyl ;
R2 is -sel geted—Fromthe—group consi st png|of al kyT,
hal oal kyl | -al kyl ene-R5,, R4, Rggiﬁé;FR7 and
-alkylene OR8; 10|R3 i Nee?: romthe group
consi sting of2¢d kyl], hal H, -al kyl eng- R5426, R5,
R6, and R7; or R2 |and et her with tthe carbon
atomto which they jare bhoth attached forma
cycl oal kyl{ or heterlocy¥l oal kyl ring, wherlein said
cycl oal kyl—or—teterpocyctoalr Kyl ring ¢S ynsubstitutged

or .independently substituted wt For nore X5
groups, and 15 mhereln‘ép? Nyt rijng can form a
spirocyelilc coppound wit cond cyclcalkyh&zing or
with a hetlerocycl ogl kyl ng wherein thg second
cycl oal kyl] ring or | the heterocycloal kyl |ring is
unsubstityted or indepegpdently substituted with one|or
more X5 grjoups; R4 Jis unsubstituted cyc
cycl oal kyl| substituted with one g e XN, groups; |20
R5 is unsybstituted ary @nq q;% ubstituted with pne
or nore X2 groups; [R6 |s S d fromthg

consi sti ng széﬁsubstltut d eteroaryl ang hé@g&Oar

5 263 ) ’ x NH . 422.2

e oea A 416.2

265 . 362.2




substituted wth one or
unsubstituted heterocycl oal kyl
wGe w32t ed with one or
sel ected fromthe group consisting of H alKkyl,

R5, R6, R7, C(O =RS; each R9 is

-C(O-alk

more X3

nore X4

yl,

gr oups;

gr oups;

R7 is
and het erocycl oal kyl

25- W8r/082007/001178
R4,

i ndependently selected fromthe group consisting of H,

al kyl , R4,

R5, R6, an

d R

WD 2007/ 087204
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)al kyl ene=R5; R4, R5, R6, R7 and
-(Cl-C6)al kylene-O-R8; R3 is '"selected. fromthe group
wa@omgiosing of (CLl-C6)al kyl, (Cl-C6) hal oal kyl , P€Y/C320066001178
)al kyl ene-R5,' R4, R5, R6, and R7; or 30. R2 and, R3
together wth the carbon atomto which they are both
attached forma (C3-Clo)cycl oal kyl or
(C2- C10) heterocycl oal kyl ring, wherein said
(C3-C10) cycl oal kyl WO 2007/ 087204 PCT/ US2007/001178
117 or (C2-C10) heterocycl oalkgl ring is unsubstituted
or substituted with one or nore X5 groups. R4 is
unsubstituted (C3-Ci o)cycloal kyl or (C3-Ci o)cycl oal kyl
substitutgdwth one or nore X qupsS; oD R5 1S
unsubsti t yt ed (CB-Cﬁ4)a5 I apdc£ A) ar|yl
substitutgd with on N'groups; |[R6 is
sel ected flrom?The ¢ onsirsti ng of undubs#?2.2t ed
(C2-Ci o) hgteroaryl jand ElO)heteroaryI substi tuted
with one dqr nore X3 gr R7 is uhsubst|i tuted
(C2-d o) hgterocycl gal kyl and (C2- Clo) het grocycl oal k
substitutgd 10 w tlh one or nore iqroufds; R8 is
sel ected flromthe dgroupo vStol f H |(Cl-C6)alk
R4, R5, R4, R7, -C(|O) - (Cld. w6)alkyl, -G O-R5 eac
RO i 5 inddpendefat| y selec edofrom the grqup eonszi st
of H, (C14C6)al kyl, 5, R and R7; 15 R10 is
sel ected filromthe group fconsi sting of R9,
-C(O - (C14Co) al kyl , ﬂJQQRS Yis -
-N(R 0) -; teach—%k hndepﬂndbﬁr%" select
group congi sting of halogen
-O (C1-Co)jal kyl , -QH, (
and (G - Cg) al kyme; |each
fromthe group congistin
20 - O (C, HCo) al kyl,
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-C(O R4, CO-0OR4, -5(02)-R4,

-S(R)- (G -C6)al kyl ene-R4, -S(02)-(C1-C6 30
w0 adokgéeoae- RS, -N(R9)-C(O -0 (Cl-Co)al kyl, PCT/US2007/001178

-N(R9)-C(O-O R4, -N(R9)-C(O-N(R9)2 and -N(R9)2; WO

2007/ 087204 PCT/ US2007/ 001178 118 wherein said fused

(C6-Cl4)aryl ring of X5 is unsubstituted or

i ndependently substituted with one or nore

substitutent selected from-(G -C6)al kyl ene-R7 or X2,

and said fused (C2-C,o)hetertd¥yl ring of X5 is

unsubstituted or substituted wth one or nore X3

groups. . 5 3. The conpound of Claiml, or a

pharmaceut | cally ac¢eptabl e salt r@vate ester, 0Or

taut oner thpereof, wherei The con‘pogmd

of daim1| or28 pharmace 'r"1 y accept abl e 3412 |

solvate, [LO ester,{or tauytorer thereof, wherein Ri|is
-al kyl ene-R4. 5. The conpound of Caim 1 or a
phar maceut| cal ly acgeptable salt, vate ester, or

t aut omer thereof, wherei <R NI s, Yl enet R5. 15 6.
The conpouhd- afg2Cl af m 1, 1Qr |l pH\hr maceut i cal 1464 2
accept abl ef salt, solvate, Je ter or tautpner thereof,

wherein Rl|is -al kylene-Hb6. The conmpoupdof C ai m(1,
or a phar npeevt+ealt-y—acee ab ' olvate, |
ester; or tautomer- thero oj,Ny\/r@xE Rl . -is

*al kyl;"anti-2g3: RR' andy [,e @ epengdgnt |y
sel ected fromthe gfoup cohsiisting of alkyl,

hal oal kyl ,| -al kyl ene-R5, R4, R5, R6, and R . 8. The
conmpound of—CHatrr-t—or—a—pharracedti-caly—acceptabli e
salt, solvate, 25 psteb_o0k, d r thereof,

wher ei n: dlR? afid JR3 afe each

i ndependen Iy2§él ecl ed from he gr oup conpi st42ng of
al kyl, hal oal kyl ; -] -al kyll ene-R5, R4, R5,| R6, and RY.
30 9.- :.,| The. corﬁpoun f daim1, or a
phar maceut -eal-y—acgeptable-ss solvatel ester _or
taut oner tlhereof, whereipn:o Rl |Os/kyl eng=R4; and WO
2007/ 087204 g& uS2p07/ 0011 8\'/ 1“19 R2 and| R3 are ea¢
i ndependent | y “S&l ecf ed fr g he groip conbi st®Rg of |
al kyl, hal oal kyl, falkylfene-R5, R4, R5, R6, and R

Determination of the Nicotinic Acid Receptor Agonist Activity of the

'Compounds of Formula (1)
The nicotinic acid receptor agonist activity of compounds 1-285 was
determined by following the inhibition of forskolin-stimulated cAMP accumulation in
"cells using the MesoScale Discovery cAMP detection kit following the manufacturer’s

'+.. protocol. Briefly, Chinese Hamster Ovary (CHO) cells expreésing recombinant human

nicotinic acid receptor (NAR) were harvested enzymatically, washed 1X in phosphate
. buffered saline (PBS) and resuspended in PBS containing 0.5 mM IBMX at 3x10° |
cells/mL. Ten plL of cell suspension was added to each well of a 384-well plate which
- contained 10 pL of test compounds. Test compounds were diluted with PBS
: gontaining 6 uM of forskolin. Plates were incubated for 30 minutes at room
temperature after the addition of cells. Lysis buffer containing cAMP-Tag was added
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15

10. The compound of Claim 1, or a pharmaceutically
acceptable salt, solvate, 5 ester, or tautoner
wo b@regf2p4 wherein: RL is -al kyl ene-R5; and R2 pemURB07/001178
are each independently selected fromthe group
consi sting of alkyl, haloalkyl, -alkylene-R5, R4, R5,
R6, and R7. 10 11. The conpound of Caiml, or a
pharmaceutically acceptable salt, solvate, ester, or
tautoner thereof, wherein: R is -alkylene-R6; and R2
and R3 are each independentl{i4el ected fromthe group
consi sting of alkyl, haI oal kyl, -al kyl ene-R5, R4, R5,
R6, and R7. 15 12. The ''conpound of Claiml, or a
to pheil MEEHIUD daive)l) as ¢RP s hearadhtiurs0s b?dt@col Platds w@Fe then
taut omer thereof, wherein: R is' alkyl; and. .
incybatessfropyab maipuies 1 evrmighth Siicatte neadinghi Ot hél;eaairlwffer was

I
=038 o SsLASE 1 FLTAR XS R Y b b} Boai fager. oo sonai
wagi qonvenied torcAMPecor:meg'traltjps usiryy a'lénen@amip@und roﬁ o@l @adh plate.

a ceutically a abl e salt
Copdind el sF LIRER B EaR PR coicantiatona ot of test
compdund®? andR3, toget her with the carbon atomto which

they, are both ta!tgtached 1;%{51 - heterocycl oal kyl rin

whe FEMPALITP Al Buladi ol the presagt inventirmand salts eabrates, or
esterdtHdrbof, ¢hvel (AMPIECYS vAIES offedl @

200 49087 1 P U8200 0 b0TiI8 B0 e bﬁ:{g 1}:@1%%3“% prpferably
abeyta] ARG NIVGer lespraione dseferallyiabost 66t il s less tgven more preferably
ab@mlmﬁm offeker, or tautomer thereof, wherein Rl is

, - CH2CH2CH2CHS3, CH2CH2CH2CH2CI—I3
crfz’ermtrcm%/, ibwas deterpioad-that coppopyts 1R285uatl Ha8'e CAMP ECs,

val%%ﬁg????ﬁbﬂ%%@cép?@_g%@gohéggétng%ggu?29 130, 131, 238, 246-

248 mm}amw-mmmmaye CBNRIEmF&aIuesCQEﬁtEF fRan 1000 nM.
I N
'ﬁ“’%ﬁ. opheny &Zbgiérr | é’P % H? ?] e{% 23 ARINS aﬂf:}x?{@"?‘g'n'c acid

. re<=pmmyl 10- 15. The corrpound of CI aim 14, or a

‘phar mapeutic’al |y acceptable salt, solvate,
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. ..': 20

. 25.

ester, or tautomer thereof, selected fromthe group
consisting of., OONO.~OONO.~OONO. OO0Y5)
wore/o8b -) Y NNNH ~ NN~ NNH-~N- -", | PA/OSI001001178
FFFOOM 0 OON'0.-YN~) OONO. OON NNI'I'
HL~HNI NHN'N~I H.L.N O OON 0. OON 0. O
Nr NNNNO NH~-NNHN( NHN~~ OC O

o) aF, 00
NNO. NNOOM ONNNHIINOOM O ' NH(NY O!
NHNoO 1500 OOM 0. OONOOONOONNNNNTJ
~0. NHI NHNHI NH N O - 195N~ WO 2007/ 087204

PCT/ US2007/ 001178 121 OM 0. ONO. J~ OO NN N N~
NNoNNOOM RNNI NHN NNHN | HN | NHO
WHhe & Halm& @0 ?H NNH~N NH~O 001 ~O0OO0O0ONM .0.
OONO NNOONO. Ni YNN-. \ NH~NIT \ \ ~ NH

~N ,- VI NHOFFpjQ Oo
1. A compound of Formula (1):
RZ
o \o I N j;v., N)\Rs
R' O
()
or a pharmaceutically acceptable salt, solvate, ester, or tautomer thereof, wherein:
R' is selected from the group consisting of H, R*, haloalkyl, -alkylene-R?, -atkylene-R®,
—alkylene-R®, alkenyl, alkynyl, and -alkylene-O-alky!;
R? is selected from the group consisting of alkyl, haloalkyl, -alkylene-R%, R?, R®, R®, R”
and -alkylene-O-R?,
R? is selected from the group consisting of alkyl, haloalkyl, -alkylene-R®, R? R%, R?,
and R’; or
R? and R? together with the carbon atom to which they are both attached form a
cycloalkyl or heterocycldalkyl ring, wherein said cycloalky! or heterocycloalkyl ring
is unsubstituted or independently substituted with one or more X® groups, and
. wherein said cycloalkyl ring can form a spirocyclic compound with a second
cycloalkyl ring or with a heterocycloalkyl ring, wherein the second cycloalkyl ring or
the heterocycloalkyl ring is unsubstituted or independently substituted with one or

. more X° groups:

AR“Ais unsubstituted cycloalkyl or cycloalkyl substituted with one or more X' groups;

R® is unsubstituted aryl and ary! substituted with one or more X2 groups;

R® is selected from the group consisting of unsubstituted heteroaryl and heteroaryl
sub§tituted with one or more X3 groups;

R’ is unsubstituted heterocycloalkyl and heterocycloalky! substituted with one or more
X* groups;

R® is selected from the group consisting of H, alkyl, R*, R®, R8, R7, -C(O)-alkyl,

-C(OFR%;

. . each R%is independently selected from the group consisting of H, alkyl, R*, R, R®,

and R’;
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R M3 e FM the group consisting of R®, -C(0)-alkyl, and ~C(0)-RS;
Y is —O- or —=N(R'%)-;
each X' is independently selected from the group consisting of halogen, alkyl,
-O-alkyl, -OH, haloalkyl, aryl, and alkyne;
each X2 is independently selected from the group consisting of halogen, alkyl,
-O-alkyl, -OH, haloalkyl, aryl, and alkyne;
each X3 is independently selected from the group consisting of halogen, alkyl, and N-
oxide;
each X*is independently selected form the group consisting of alkyl, R?, -C(O)-alkyt,
-C(0)-R®, -C(0O)-O-alkyl, -alkylene-R®, R*, and -S(0,)-alky}; and
each X° |s independentiy selected from the group consisting of alkyl, a fused aryl ring,
-C(O)-alkyl, a fused heteroaryl ring, -C(0O)-O-alkyl, -C(O)-R®, -S(0,)-alkyl,
-C(O)-N(R%), R%, R®, -C(0)-R*, -C(0)-0-R?, -S(0,)-R*, -S(0,)-atkylene-R?,
-S(Og)-alkylene -R®, -N(R%)-C(0)-0-alkyl, -N(R®)-C(0)-O-R?, -N(R®)-C(O)-N(R?%),
and —N(Rg)g,
,wh:er:e[n sald fused aryl ring of X° is unsubstituted or independently substituted
' \:)v.ith‘bne or more substitutent selected from -alkylene-R” or X2, and said
L .fused Heteroaryl ring of X® is unsubstituted or substituted with one or more

x3 :grpitps.

2, . The cb'mpet.lnd of Claim 1, or a pharmaceutically acceptable salt, solvate,

ester or tautomer thereof, wherein:

R! |s selected from the group consisting of H, R*, (C1-Cg)haloalkyl,

-(C1-Qe)alkylene -R*, -(C4-Cg)alkylene-R® —(C,-Cg)alkylene-R®, (C1-Ceg)alkenyl, (Cy-
Ce)alkynyl; and -(C;-Ce)alkylene-O-(C-Ce)alkyk

R%is .se.lecte'c"i‘...f,rem the group consisting of R’, (C-Cg)alkyl, (C1-Ce)haloalkyl, -(C1-Ce-
'jalkyleﬁe‘ R R* R®, R®, R’ and -(C;-Ce)alkylene-O-RE;

R is selected from the group consisting of (C4-Cg)alkyl, (C1-Cg)haloalkyl, -(C1-Ce-

)alkylene RS, R4 R® R®, and R’; or
R and R3 together with the carbon atom to which they are both attached form a
(Cs-Cm)cycloalkyt or (C2-Cqo)heterocycloalkyl ring, wherein said (Cs-Cqo)cycloalkyl
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0 O and 16. The conmpound of Claim 13, or a
phar maceutically acceptable salt, solvate, 5 ester,
w@eoovasm2oaer t hereof, wherein: RL is -CH2CH3, PCT/US2007/001178

- CH2CH2CH2CH3, - CH2CH2CH2CH2CH3, or - CH2CH2CH( CH3) 2;

and R2 and R3 together with the carbon atomto which
they are both attached forma cycl oal kyl or

het er ocycl oal kyl group selected fromH \ | >\~ \ O
\~NH S SOS=p NH/ NH ~, ands ;and 10 wherein each

of said cycloal kyl or heteropyﬁloalkyl rings is
unsubstituted or substituted with one or nnre X4

groups. 17. The compound of Caim 13, or
Vi s
RS SRSHSAN M s o e
agroupso N 0. N / p OONO.N/ V' \ I tYvyH- 00O
4 Y~NH _NH -,<0 0 0ONGQ
R Euspbyilieg 4&31-%1%* U BrripisiReley b aiteomanith one or
(mbréXngr(bu;tsNH NH 0 0 o i ~Ni poc N~ NcOON
04t GFOONO. \ \ I NH\ I
H@utp_&ﬁﬁeu,_&q_ é@)z)ary! and‘(Cs-CM)aryl substituted with one or more X2
groups;
R? is selected from the group consisting of unsubstituted (C,-Cio)heteroaryl and
(C2-Cio)heteroaryl substituted with one or more X groups:
R'is unsubstituted (C,-C1o)heterocycloalky! and (C2-Cqg)heterocycloalky! substituted
~ with ane or more X* groups;
R® is selected from the group consisting of H, (C1-Celalkyt, R%, R%, R®, R7, -C(0)~(C;4-C.
s)alkyl, -C(0)-R®
each R® is independently selected from the group consisting of H, (C4-Cg)alkyl, R*, RS,
R® and R’;
R'%is selected from the group consisting of R?, -C(0)-(C4-Cs)alkyl, and -C(0)-R5;
Y is —O- or —-N(R"%)-;
each X' is independently selected from the group consisting of halogen, (C4-Cg)alkyi,
-0-(C4-Ce)alkyl, -OH, (C4-Cg)haloalkyl, (Ce-Ci4)aryl, and (C+-Cs)alkyne;

B _ each X?is independently selected from the group consisting of halogen, (C+-Cs)alkyl,

20 -

25

30

-O-~(C4-Cg)alkyl, -OH, (C1-Ce)haloalkyl, (Ce-Cy4)aryl, and (C4-Cg)alkyne;

each X3is independently selected from the group consisting of halogen, (C,-Cs)‘alkyl,
and N-oxide;

each X* is independently selected form the group consisting of (Cs-Ce)alkyl, R®,
-C(O)-(C+-Ce)alkyl, -C(0)-R®, -C(0)-0-(C4-Cg)alkyl, -(C1-Cs-)alkylene-R®, R*, and
-S(02)-(C4-Cs)alkyl; and

" each X°is independently selected from the group consisting of (C1—Ca)alkyl, a fused

(Ce-Cia)aryl ring, -C(0)-(C1-Ce)alkyl, a fused (C2-Cyo)heteroaryl ring,
-C(O)-O-(C1 -Ce)alkyl, -C(0)-R®, -S(0,)-(C1-Cg)alkyl, -C(0)-N(R%,, R®, RS,
-C(O)-R?, -C(0)-0-R?, -5(02)-R%, -8(02)-(C1-Cg)alkylene-R®, -5(0z)-(C1-Ce-
yalkylene-R®, -N(R®)-G(0)-0-(C- Ce)alkyl, -N(R®)-C(0)-0-R*, -N(R®)-C(O)-N(R%),
and —N(R®),;
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wherein said fused (Cg-Cyz)aryl ring of X° is unsubstituted or independently
substituted with one or more substitutent selected from -(C,-C@)alkylene-R7
or X?, and said fused (C,-C1o)heteroaryl ring of X® is unsubstituted or
substituted with one or more X2 groups.

3. The compound of Claim 1, or a pharmaceutically acceptable salt, solvate,
ester, or tautomer thereof, wherein R’ is alky!.

4. The compound of Claim 1, or a pharmaceutically acceptable salt, solvate,
ester, or tautomer thereof, wherein R’ is —alkylene-R?,

5. The compound of Claim 1, or a pharmaceutically acceptable salt, solvate,
ester, or tautomer thereof, wherein R' is -alkylene-R?®,

6. The compound of Claim 1, or a pharmaceutically acceptable salt, solvate,

ester, ortautomer thereof, wherein R’ is -alkylene-R®.

7. _The cc')mpc')und'of Claim 1, or a pharmaceutically acceptable salt, solvate,

_ester; or tautomef'thereof, wherein:
Rlis 'alkyl"and' s

R and R3 are each independently selected from the group consisting of alkyl,
haloalkyl -alkylene~R5 R% R RS and R".

8. The compound of Claim 1, or a pharmaceutically acceptable salt, solvate,
ester,’ or tautomerthereof wherein:

R'is haloalkyl and

R and R3: are each independently selected from the group consisting of alkyl,

haloalkyl --alkylene R’ R R5 R®, and R’.

9 The compound of Claim 1, or a pharmaceutically acceptable salt, solvate
ester or tautomer thereof, wherein:

.‘ R'is -alkylen,e-R“, and
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R? and R? are each independently selected from the group consisting of alkyl,
haloalkyl, -alkylene-R%, R* R®, R®, and R’.

10. The compound of Claim 1, or a pharmaceutically acceptable salt, solvate,
ester, or tautomer thereof, wherein:

R'is -alkylene-R®; and

R? and R are each independently selected from the group consisting of alkyl,
haloalkyl, -alkylene-R®, R* R%, R®, and R’.

11.  The eompound of Claim 1, or a pharmaceutically acceptable salt, solvate,
ester, or tautomer thereof, wherein:

R'is -alkylene-R® and

R? and R? are each independently selected from the group consisting of alkyl,
ha!oalkyl, ‘-alkylene—Rs, R* R% R® and R".

12. The compound of Claim 1, or a pharmaceutically acceptable salt, solvate,
ester, or tautomer thereof, wherein:
R'is alkyl and

‘ R? and Fl3 together with the carbon atom to which they are both attached form a
cycloalkyl..rlng, ‘wherein said cycloalkyl ring is unsubstituted or substituted with one

. ﬁér miare X" groups.

13. The compound of Claim 1, or a pharmaceutically acceptable salt, solvate,

ester or tautomer thereof, wherein:

R is alkyl and

R and’ R3 together with the carbon atom to which they are both attached form a
heterocycloalkyl ring, wherein said heterocycloalkyl! ring is unsubstituted or
substltuted w:th one or more X* groups.

30 ..
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14.  The compound of Claim 7, or a pharmaceutically acceptable salt, solvate,
ester, or tautomer thereof, wherein R" is ~CH,CHj, -CH,CH,CH,CH,,
-CH2CHzCH2CH,CHj3, -CH,CH,CH(CHs),, or -CH.CH,CH.-cyclopropyl;

R? and R® are each independently selected from the group consisting of -CHs,

5 ~CH,CHj3, -CH2CH3CH3, ~-CH>CH,CH,CH3 -CHLC(CHg)a, -CH,CH,CF3,
-CH,CH,-R5, cyclopropyl, piperazinyl, piperidinyl, morpholinyl, phenyl, thiophenyl,
pyridyl, and thiazolyl; and

R® is phenyl.

10 15.  The compound of Claim 14, or a pharmaceutically acceptable salt, solvate,
ester, or tautomer thereof, selected from the group consisting of:
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NHNHO NQNSOONON OO \ NH- N Hand ~ F 0 O
NON \ I NH11 O 18. The conpound of Claiml, or a
w@baroseeuti cal |y acceptable salt, solvate, 5PEFUS2007/001178

or tautomer thereof, wherein RL is - CH2CH2CH2CF3,

-CH2CH2- R4, - CH2CH2CH2- R4, -CH2-R5, or -CH2-R6. 19.

The conmpound of O aim 18, or a pharnaceutically

acceptable salt, solvate, ester,. ortautoner thereof,

wherein: 1.0 R2 and R3 together with the carbon atom

to which they are both attachef forma .cycloal kyl, or

het erocycl oal kyl group selected from O NHNH ~OH

, \WN ands and wherein each.of said cycloal kyl or
het er ocycl oal kyl rings is unsubstitut or
substit ted W|th one or rmre X4 groupsq\aﬁS 20.. The
hads
NH SO ’okalNe :1 ork/ uto
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16. The compound of Claim 13, or a pharmaceutically acceptable salt, solvate,
5 ester, or tautomer thereof, wherein:
R' is =CH,CH3, -CH,CH>CH,CHs, -CH2CH>CH,;CH;CHj3, or -CH,CH2CH(CH3),; and
R? and R® together with the carbon atom to which they are both attached form a
cycloalky! or heterocycloalkyl group selected from:

y ?
\/ﬂ , \/D , \)O, \%Oo : \QH, \%OS : \//C‘S o, \ﬁ%, \):)NH , and\/ﬁ NH; and

10 wherein each of said cycloalkyl or heterocycloalkyl rings is unsubstituted or
substituted with one or more X* groups.

. 17.  The compound of Claim 13, ora pharmaceutically acceptable salt, solvate,
' ester, or tautomer thereof, selected from the group consisting of:
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OONY,N~ OOI NYON-NHNHII NHO OOand 21. The

conpound of Claim1, or a pharmaceutically acceptable
wG@alor/082ed vate, 5 ester, or tautomer thereof, POUTES®OTI001178

RL is -CH2CH2CH2CF3 or -CH2CH2-R4; and R2 and R3 are

each i ndependently selected fromthe group consisting

of -CH3, -CH2CH3, -CH2CH2CH3, - CH2CH2CH2CH3,

-CH2C(CH3) 3, -CH2CH2CF3, .-CH2CH2-R5, cycl opropyl,

pi perazinyl, piperidinyl, marpholinyl, phenyl,

t hi ophenyl, 10 pyridyl, and28hi azolyl. 22.

The. conppund of O aim 21, or a pharnaceutically

acceptable salt, solvate, ester, or tautoner thereof,
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l qu.rrpou h\u Nt.hefoIIQ | ng s'iructural fo an
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5 25. A conpound having the follow ng structural
formula: NHCOEt O O N ON | NH Oor a
w@baroseeut i cal |y acceptable salt, solvate, esPEr/USmN7/001178
tautoner thereof. 10 26. A conmpound having the
followi ng structural formula: 0O o ON~ON, NH S or a
p harmaceutically acceptable salt,'solvate, ester, or
taut omer thereof. 27. A conpound having the foll ow ng
structural formula: O OONYONo NH 0 15 . or a
phar maceutical |y acceptabl e1%hlt, solvate, ester, or
tautoner thereof. 28. A conpound having the follow ng
structural formula: WO 2007/087204 PCT/ US2007/ 001178
129 0 NOEt 0 O NYO. N NH or a/@arnaceutically
accept abl e sﬁ\‘t sol vat e, est , or tautoner the gg
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I nhi bi tor conpounds, HMG CoA synt hetase inhibitors,
squal ene synthesis inhibitors, squalene. epoxidase

WO pdo7los 204 s, sterol biosynthesis inhibitors, nPCDUSIWT001178
acid derivatives, bile acid sequestrants, inorganic
chol esterol sequestrants, Acyl CoA: Chol esterol 0 15
acyl transferasei nhibitors, cholesteryl ester transfer
protein inhibitors, fish oils containing Orega 3
fatty acids, natural water soluble fibers, plant
stanols and/or fatty aci dqpgsters-of plant stanols,
anti - oxi dants, PPAR a agoni sts, PPAR y-agonists, FXR
receptor nodul ators, LXR receptor agonists,

|i poprotein synthesis inhibitors, renin {LL:]

angi ot e n"inhibi ors7 mcrosonal i gl yceride g
? Igﬁépm \dErDS"/%id € oacj d 020 RDSQr pRLi N o ,/O"
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pl atel et aggr egats on, inhibitors, 5-LO or FLAP
i nhi bi t ors%y 'ESBG partial agonists, niacin or niacin
§eGepLor oni sts, SHT transporter inhibitors, NE
ji%mggépﬂrter i nhi bitors, CBS ant agoni sts/ i nverse
gani sts, ghrelin antagoni sts, H3 antagoni sts/inverse
aglni sts, 25 MCH t.R antagoni sts, MCH2R
agoni st s/ ant agoni sts, NPY1l ant agoni sts, NPY5
ant agoni sts,, NPY2 agoni sts, NPY4 agonists, nGu
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i nhi bitors, WD 2007/087204 PCT/ US2007/001178 130
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~eSt£g)rh Sﬁt@ﬁgftgsﬁg;WW%P agoni sts, ACC inhibitors, (33

R? MR%getw th thenbamotrmtsm fGAREH theiytardedssth fEhed form a
Qg i{ors r0|d hor none (3
AR v or ? hefsrecy group %ﬁ@%c dfteMators, UCP-3

acti tors acyI est gl ucqger
Bé )ﬂéﬁ} 'n')@s g
d tfﬁnspoﬁpg

bIP iipase' |n ib ors' fatty c

R whérem Bbbﬁbfﬁsaﬁj 69d16aKyl 6t ﬁefe?@éﬁﬂﬁik?lfrimgﬁiismﬁmtituted or

15

.glucose t-ansporter inhibitors, phosphate transporter
. PHbsited with.ofie af AM¥eIt HGERPs, anti- hypertensive

_agents;: anti-dyslipidenic agents, DP receptor
antagonists apol i poprotei n-B secretion/ m crosonma

20. tr |BI‘€¢§@F]R%’er<afn§|‘%i" e phagpacestigaty ameptablelsait solvate,
. estétn O RaliBhfer (RLARSH BOMRICHE rbrPHRNbRID cSland 6.

agoni St's, anocyte-stinmulating  hornone receptor
.anal ogs, .mel anin concentrating hornone antagonists,.
| eptons, gal anin receptor antagonists, bonbesin
agoni sts, neuropeptide-Y antagonists, thyrom netic
agents, dehydroepi androsterone, anal ogs of

dehydr oepi andr ost erone, urocortin binding protein
ant agoni sts, glucagons-1li ke peptide-1 receptor

agoni sts, 15 human agouti-rel ated proteins (AGRP)
neuronedi n U receptor agonists,
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conposition of Claim30, wherein said at | east one
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acyl transferase.inhibitors, cholesteryl ester transfer
protein inhibitors, fish oils containing-Omega 3
wo atovps®aed ds, natural water soluble fibers, plper/US2007/001178
stanols and/or fatty 25 acid esters of-plant stanols,
anti - oxi dants, PPAR a agoni sts, PPAR y-agonists, FXR
receptor' nodul ators, LXR receptor agonists,
| i poprotein synthesis inhibitors, renin angiotensih
inhibitors, mcrosomal triglyceride transport protein
inhibitors, bile acid reabge#ption' inhibitors, PPAR
b agonists, triglyceride synthesis inhibitors,
squal ene epoxi dase inhibitors, |ow density
| i poprotein receptor .inducers or tivators, platelet
30, aggregati®n inhibitors, 5- FLAP i nhi bitors,
PPAR 6 p @&bagonlsts ni |m§9r -nlacin re tor
Vot et~ Ny bi t or s,° “etepofter o o J::?
Nageny st s/ 1 nverse ageonist's, ghre | D
geni sts/inverse ists, WO
007/ 087204 PCT/WzR007/001178 132 R ant agoni st§,
R agonlsts/an oni sts, NPY1l antagghi sts, NPY)
ant agoni sts, NPY2 agoni st s, NPY4 agonlsts nd uj%]
ant agoni stsj_ | eptins, Ieptln oni sts dy| at,or
o beptin @1)\5‘8&‘ iyes, opioid %Jr%f’ oni sterTg ogh
ap t 8 "BRS3 agoni st s,
es, CNTF 5 agoni dul ators
5HP2c agoni st s, 4r° agoni sts, nonoa r eupt ake
i nhibitors, sexkbtonin reuptake i @ldbi s, GP-1
agoni st s, phenternine, topi ramat e, phyt opharm
conmpound 57, ghrelin antibodies, M3r agonists, ACC
21.1 "hRé £BhTpoUnBoPORINSE, or %&naéé\hﬁd@ﬂly‘@i&ep%&alt solvate,
inhi bitors, FAS inhibitors, PDE inhibitors, thyroid
estef OnsAatlornerfbereefs Whereiny act i vat ors, UCP- 2
1.act S, cyl -estrogens, 10
R'& udépgg%r ?youéd@‘ﬁo%ﬂt R A s, 11(3 LD 1
R? amhﬁnar@r@crswependﬁmbysalegted frpasme grehipbeensisting of -CHs,
f FACIARLAAD rt | . yl
i A e ARl U
.+®H26I-b€ﬁi% cypmmppyalt plpteranepblmmndmw; hiarphelinyl, phenyl, thiophenyl,
ant| |abﬁﬁ ?nts anti- hypertensive agents,
8%?9 d?g bFﬁQ ‘c agents, DP receptor antagonists,
apol i poprotei n-B secreti on/ m crosonal triglyceride

22;; g%fer rote of é%ﬁrpﬁ O%Bé%rhglc?%lg gtdsgceptable salt, solvate,

&gteﬁnomemoﬁtermé@blf ngelettedfegre theegplp rconsistiogsof:
- mel ani.n‘;concentrating hornone antagonists, | eptons,
'galanrhigfceptor ant agonksts, bombesin agonléhs

ant agoni sts, H3 &

CNTF deriva

hdesY a N @L-Wxghyrom>
epi apde ostler bndy anal dgs” of
roeplandrostero e, urocortin bi
ntagonlsts gl udagons-1i ke peptide-1 receptor
F7t agoni st's, .20 hugfan agouti - r el at eghdpfot ei ns (AGRP) ,
neuronedln U receptor agonists, noradrenergic
anorectic agents, appetite suppressants, hornone
23, SENRicoiSodnPASGIngAREFOMEWiFgSstriViRbira1 ¢6@RbIRE  anal ogs,
T a- g|UCOSJdase i nhi'bitors, apo A, mlano reverse
chol esterol "transport |nh|bitors, fatty acid binding
protein inhibitors (FABB),o g}d Ly\

or é phérr.r.léiée'utiéally acceptable salt, solvate, ester, or tautomer thereof.
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acid transporter protein inhibitors (FATP). 25 38. The
met hod of Cl aim 37, wherein said at | east one

wa@eaa7snmal active ingredient is a HMG CoA sypetheszew001178

i nhibitor selected fromthe group consisting of

| ovastatin, sinvastatin, pravastatin, atorvastatin,
fluvastatin, cerivastatin, rivastatin, rosuvastatin

cal cium and pitavastatin. 30. 39. The nethod of Caim
38, wherein said HMG CoA synthetase inhibitor is

si mvastatin. WO 2007/ 0872041 ET/ US2007/ 001178 133 40.
The conmpound of claim1l having the formula: R2 OO
NOL, N\rR3 NH RL O (11) 5 or a pharmaceutically
acceptabl e salt, solvate, ester or tautoner thereof,

wherein: Rl is alk Iene C oal hal oal kyl
24. or A%"I”K‘?PQHQ-’@V&W(Q{G quéﬁ’ sp;gc U(Sé‘e#to %ﬂ th the
carbon atomto which they are bot tached, conbi ne
to forma 'nonocyclic S cyclic cycl oal kyl
or nonocyclic heterocyclo NH - wherei n a- nonocyclic
cycl oal kyl, bicyclic cyclgoal lkyl or nonocyclic
het er ocycl oal kyl 10 group’is unsubstituted
or-optionally and independently substituted with one
or a®h riy c“eu%éallﬁ Eeé@ﬁtab?é‘galm@ét@ BsIPNOCMhdRer thereof.
cycl oal kyl group may be fused to'a benzene ring, an
aronatlc heterocycle or a non-aromatic heterocycl e,

25, ANQ %ﬁ@ d héJ‘ﬁ%fﬁg‘gﬁ%%hé g &gl #SH'nure? .ng can form

a. spiro Ic Cco oal kyl ring
or with a heterocycloal kyl ri ng Er&n the second
cycl oal kyl ring or 15 eteeOeycl oal kyl ring is
unsubstituted or indepe Yy substituted with one or
mere XS*groups; each ocguriPence of X5 is independently
al kyl, -0-al kyl, -al kylene-aryl, halo, -O Si (R11) 3,
liatoal kyl CN, -C(O-R4, -C(O-OR4, -NHC(O-O R4,

or a-pagmacRuticelly pheegtablaraalt,i solwatiey estar, aftausaimiey thereof.
wherein the cycl oal kyl group can be optionally and 20
" independently, substituted with one or nore X1

26. gr dugsmpanddwireding the fodloalihy Istrgicturpl farcautabe
optionally substituted with a cycl oalkyl group;
each"Rl1 is i ndependentl g VerO,I/ enyl ; and

or a pharmaceutically acceptable salt, solvate, ester, or tautomer thereof.

© 27. A compound having the following structural formula:

‘ 13
Q. O. N\\‘/O‘N/

\| NH
(o]

"+ - or a pharmaceutically acceptable salt, solvate, ester, or tautomer thereof.

28. A compound having the following structural formula:
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each occurrence of X1 is independently hal ogen, alkyl,
-0-al kyl, -OH, haloal kyl, aryl or alkynyi. 25. 41.
wab@7ogipound of claim40, wherein RLl'is al kyl PET/US2007/001178
- - 42." The conmpound of claim40, wherein Rl is
- al kyl ene-cycl oal kyl . WD 2007/ 087204 PCT/ US2007/001178
134 43. The conpound of claim40, wherein RL is
al kyl ene- O al kyl . 44. The conpound of clai m 40,
wherein R2 and R3 together with the carbon atomto 5
whi ch they are both attache%{ conbi ne to forma
nmonocyclic cycl oal kyl . I%e conpound of cl ai m 40,
wherein R2 and R3 together with the carbon atomto
whi ch they are both attached, conbing to form (i) a
bicyclic cycloal kyl; or (ii) a y&lic cycloal kyl
whi ch forns a spirocycl i asedond cycl oal kyl
group or with 10 a hetelg hoal kyl group. 46. The
compound of claim 40, whereigh R2 and R3 together with
the carbon atomto which they are both attached,
conbi ne to forma nonocyclic heterocycloal kyl. 15 47.
or aTbﬁaﬁﬁm.hﬂt@:ll9fac%bétdﬁlé]salt"\§kﬂ(/§te” 3B tAtRohREGhERIOr.
with the carbon atomto which they are both attached,
conbine to forma nonocyclic cycloal kyl. 48. The
co R]?A/herel n R2 and R3 together with
29. ewggﬁg)c?rg'tgﬁorenbtgﬂ' ch they are both attached,
a C‘U@ﬂ@“ﬁé of &laion h, of ia) pharmiapesiticelly pcteptiakie sald:),rsqlvat)e aster, or
cycl oal kyl which forns a spirocycle wth
tam%ggé?gg'%gé/cycﬁgal kyl group or with a heterocycl oal kyl
at lepstgne piSarmadddicatiyaoceadtatfie cheien 41, wherein R2 and
R3 together with the carbon atomto which they are
both attached, conmbine to forma nonocyclic
30. hetBeocymipositioyl of QEairb29, Thrtheoopepridiref atCILeaism)Aé addmonal
her with the carggn at o

tholfiELe ARt AP ectid oLt {PRAG SURBSIED PhhYRiHYBubstituted

_ azeﬂﬂﬁ@ﬁb@drﬁp@ﬁlﬁé@%dﬂéﬂtut@é -B-laBEEMCIMPEINI L HARCHA R ductase

rein R2 and together with the carbon atomto

, whe
: '”h'b'to%@mﬂﬁ}ieﬁst 'HWB é?cy\ sybineiasainhibitorsopmiialene syntheais inhibitors,
‘ squéléneae;%)ﬁélﬁéé ﬁwrﬁﬂi%@alsf‘éf‘bl’ biBs Mh‘ehé"‘mhf@ﬁ%yﬁkbﬁrgc acid derivatives,

cycl-oal kyl which forns a spi rocyc e Wt
bile @rid saaugstraptsuinosganicidholestheml sequgstrants icylf o holesterol O-

BRSBTSt TR

- - containipgrOmega 3 fattyacids, natyabwetdraidiutaletfioems dhlanbstainots and/or fatty

. .acmt Qstg% Hf ala'm QP&YO% ! &ntp 85(%%9\?3/ %ﬁ&hké( agonists, PPAR y-agonists, FXR

20

25

' receptor modulators LXR receptor agonists, lipoprotein synthesis inhibitors, renin

anglotensm mhnbntors microsomal triglyceride transport inhibitors, bile acid
reabsorptron mhlbltors PPAR & agonists, triglyceride synthesis inhibitors, squalene
epoxldase |nh|b|tors low density lipoprotein receptor inducers or activators, platelet
aggregatlon lﬂhlbltOl‘S 5-LO or FLAP inhibitors, PPAR & partial agonists, niacin or
nlacm receptor agomsts S5HT transporter inhibitors, NE transporter inhibitors, CB,
antagomsts/mverse agonists, ghrelin antagonists, Hz antagonists/inverse agonists,
MCH1Rantagon|sts MCH2R agonists/antagonists, NPY1 antagonists, NPY5

-'antagomsts NPY2 agonists, NPY4 agonists, mGIuRS5 antagonists, leptins, leptin

agon_psts/modulat_ors, leptin derivatives, opioid antagonists, orexin receptor

antagonists, BRS3 agonists, CCK-A agonists, CNTF, CNTF derivatives, CNTF
: agonisté{m@dulatbrs, 5HT2c agonists, Mc4r agonists, monoamine reuptake inhibitors,
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25
732, The composition of Claim 31, wherein said HMG CoA synthetase inhibitor is

5 53. The. conpound of claim43, wherein R2 and R3
together with the carbon atomto which they are both

w@raoaosmeo4s conbine to forma nonocyclic cycl oaP&yUS2087001178
The conpound of claim43, wherein R2 and R3 toget her
with the carbon atomto which they are both attached,
combine to form (i) a bicyclic cycloalkyl; or (ii) a
10 nonocyclic cycl oal kyl which fornms a spirocycle with
a second cycloal kyl group or with a heterocycl oal kyl
group. 55. The' conpound of c{zgy m 43, wherein R2 and R3
together with the carbon atomto which they are both
attached, conbine to forma nonocyclic

[ . e T d, of. j.m
sergngérﬁig\?iﬁﬁﬁia?% éhgit*’#tﬁﬁuc};'éf 105%01{8%%1%?%\%% toglrtag\gtﬁr_lphytopharm
compouNe @7, ohrelin antibodiies) Me3r agonistgIACC. intibitbrs, BNaFofsts, DGAT1

inhfBifdYs Noe2F NrRinifdrs Nea inNdiSH iNPBjtoR, Yy rotLRoptone B
aggigwp;@ijg&gﬁmiiﬁgfﬁﬁ@%g éPiﬁé&ﬁ\;'jgrﬁﬁﬁyl-gtmgens,
glugbé\lg)liticgldo agly\lc%isg\sb/(gnt\a(ng@r(is’ys,q 1% HS%-'}HnNEI)it'o\r(s. SOCEN)|-_|1 inphibitors, lipase
inhibitors, fatty acid transporter inhibitors, dicarboxylate transporter inhibitors, glucose
transporter inhibitors, phosphate transporter inhibitors, antidiabetic agents, anti-
hypertensive agents, anti-dyslipidemic agents, DP receptor antagonists,
apalipoprotein-B secretion/microsomal triglyceride transfer protein (apo-B/MTP)
i‘nhibftors, sympathomimetic agonists, dopamine agonists, melanocyte-stimulating
hormone receptor analogs, melanin concentrating hormane antagonists, leptons,
galanin receptor antagonists, bombesin agonists, neuropeptide-Y antagonists,
thyromimetic agents, dehydroepiandrosterone, analogs of dehydroepiandrosterone,
urocortin binding protein antagenists, glucagons-like peptide-1 receptor agonists,
human agouti-related proteins (AGRP), neuromedin U receptor agonists,
noradrenergic anorectic égents, appetite suppressants, hormone sensitive lipase
antagonists, MSH-receptor analogs, a-glucosidase inhibitors, apo A1 milano reverse
cholesterol transport inhibitors, fatty acid binding protein inhibitors (FABP), and fatty

* : acid transporter protein inhibitors (FATP).
N 20 - . |
. .= .31.  The composition of Claim 30, wherein said at least one additional therapeutic

agent is a HMG CoA synthetase inhibitor selected from the group consisting of
lovastatin, simvastatin, pra'vastatin, atorvastatin, fluvastatin, cerivastatin, rivastatin,

rosuvastatin calcium, and pitavastatin.

© simvastatin.

o ‘. ~33.  The composition of Claim 30, wherein said at least one additional therapeutic
30 '

agent is a cholesteryl ester transfer protein inhibitor.
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34. The composition of Claim 33, wherein said cholesteryl ester transfer protein

inhibitor is torcetrapib.

35. A method of treating a disease, disorder, or condition comprising:

administering to a patient in need thereof a therapeutically effective amount of at least
one compound of Claim 1, or a pharmaceutically acceptable salt, solvate, ester, or
tautomer thereof;

wherein said disease, disorder, or condition is selected from the group consisting of
metabollc syndrome dyslipidemia, cardlovascular diseases, disorders of the
penp_heral and central nervéus system, hematological diseases, cancer,
inﬂarrimatibn,. respiratory diseases, gastroenterological diseases, diabetes, and

" non-alcoholic fatty liver disease.

_36. The method of Claim 35, wherein said disease, disorder, or condition is

~ dysllpldemla

37. ‘Tﬁé_?héfhbd of Claim 35, further comprising administering at least one
édditioﬁal"therabeutic agent selected from the group consisting of hydroxy-substituted

.f -azetldmone compounds substituted p-lactam compounds, HMG CoA reductase
mhnbutor compounds HMG CoA synthetase inhibitors, squalene synthesis inhibitors,
' squalene epox:dase inhibitors, sterol blosynthesns lnhlbltors nicotinic acid derivatives,
: _‘bsle acnd sequestrants inorganic cholesterol sequestrants, AcylCoA:Cholesterol O-

acyltransferase InhlbltOI'S cholesteryl ester transfer protein inhibitors, fish oils
contalmng Omega 3 fatty acids, natural water soluble fibers, plant stanols and/or fatty
acid esters of plant stanols, anti-oxidants, PPAR a agonists, PPAR y-agonists, FXR

) receptor modulators LXR receptor agomsts lipoprotein synthesis inhibitors, renin

anglotensm mhlbltors microsomal triglyceride transport protein inhibitors, bite acid

o reabsorptlon |nh|b|tors PPAR 0 agonists, triglyceride synthesis inhibitors, squalene
'.,epOXIdase InhlbltOl’S low denStty lipoprotein receptor inducers or activators, platelet

aggrega-tlon |nh|b|tors 5-L0 or FLAP inhibitors, PPAR & partial agonlsts niacin or

.nlacm receptor agonlsts SHT transporter inhibitors, NE transporter inhibitors, CB;
. ‘antagonlsts/mverse agonists, ghrelin antagonists, H; antagonists/inverse agonists,
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calcium, and pitavastatin.

O NOOONONJI OO(NYOOONO ""NH'NHIINH OO

0 WO 2007/087204 PCT/ US2007/ 00117 137 0 FO OON
w@2N7@BR0N O.NN' OO NON NHNH''NH OO O PCT/UBOH/01178
rooOoNO-/ NNONOOONONOONYQN O NHY 11 11
NHNH OOO S_~ OO0ONYONOONONOONONNOO
NHINH'""NH p OO rr N OO NOOONYONOO
NyONi , \ VI .NVNHNHOO OO
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MCH1R antagonists, MCH2R agonists/antagonists, NPY1 antagonists, NPY5
antagonists, NPY2 agonists, NPY4 agonists, mGluR5 antagonists, leptins, leptin
agonists/modulators, leptin derivatives, opioid antagonists, orexin receptor
antagonists, BRS3 agonists, CCK-A agonists, CNTF, CNTF derivatives, CNTF
agonists/modulators, 5HT2c agonists, Mc4r agonists, monoamine reuptake inhibitors,
serotonin reuptake inhibitors, GLP-1 agonists, phentermine, topiramate, phytopharm
compound 57, ghrelin antibodies, Mc3r agonists, ACC inhibitors, 83 agonists, DGAT1
inhibitors, DGAT2 inhibitors, FAS inhibitors, PDE inhibitors, thyroid hormone B
égonists, UCP-1 activators, UCP-2 activators, UCP-3 activators, acyl-estrogens,
gluco.corticoid agonists/antagonists, 118 HSD-1 inhibitors, SCD-1 inhibitors, lipase
inhibitors, fatty acid transporter inhibitors, dicarboxylate transporter inhibitors, glucose
transporter inhibitors, phosphate transporter inhibitors, antidiabetic agents, anti-
hypertensive agents, anti-dyslipidemic agents, DP receptor antagonists,
apolipoprotein-B secretion/microsomal triglyceride transfer protein (apo-B/MTP)
inhibitors, sympathomimetic agonists, dopamine agonists, melanocyte-stimulating
hormone receptor analogé, melanin concentrating hormone antagonists, leptons,
galanin receptor antagonists, bombesin agonists, neuropeptide-Y antagonists,

- . thyromimetic agents, dehydroepiandrosterone, analogs of dehydroepiandrosterone,

* urocortin binding protein antagonists, glucagons-like peptide-1 receptor agonists,
‘20
L noradrenergic anorectic agents, appetite suppressants, hormone sensitive lipase

human agouti-related proteins (AGRP), neuromedin U receptor agonists,

antagonists, MSH-receptor analogs, a-glucosidase inhibitors, apo A1 milano reverse
cholesterol transport inhibiiors, fatty acid binding protein inhibitors (FABP), and fatty
acid transporter protein inhibitors (FATP).

38.  The method of Claim 37, wherein said at least one additional active ingredient
is a HMG CoA synthetase inhibitor selected from the group consisting of lovastatin,

simvastatin, pravastatin, atorvastatin, fluvastatin, cerivastatin, rivastatin, rosuvastatin

- 39 The method of Claim 38, wherein said HMG CoA synthetase inhibitor is

simvastatin.
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40.  The compound of claim 1 having the formula:

(i)

or a pharmaceutically acceptable salt, solvate, ester, or tautomer thereof, wherein:

R'is alkyl, -alkylene-cycloaltkyl, haloalky! or -alkylene-O-alkyl;

R* and R® together with the carbon atom to which they are both attached, combine to
form a monocyclic cycloalkyl, bicyclic cycloalkyl or monocyclic heterocycloalkyl,
whérein a-monocyclic cycloalkyl, bicyclic cycloalkyl or monocyclic heterocycloalky!
grbt.ib is unsubstituted or optionally and independently substituted with one or
more X°. groups and wherein a monocyclic cycloalkyl group may be fused to a

fbenzene rlng, an aromatic heterocycle or a non-aromatic heterocycle, and wherein
.the monocychc cycloalkyl ring can form a spirocyclic compound with a second
: -cycloalkyl ring or with a heterocycloalkyl ring, whereln the second cycloalkyi ring or
the heterocycloalkyl ring is unsubstituted or independently substituted with one or
. more X5 groups

'each occurrence of X5 is independently alkyl, -O-atkyl, -alkylene-atyl, halo, -O- Si(R™)3,

haloalkyl -CN -C(O) R?, -C(0)-0O-R*, -NHC(0)-O-R?*, -S(0,)-R*, or phenyt;

R*is alkyl or cycloalkyl wherein the cycloalkyl group can be optionally and
m.dcpe._r)dently, substituted with one or more X' groups, and wherein the alkyl group
.c.’an. B‘c ccticnaily substituted with a cycloalkyl group;

éach';Rf"js. independently alkyl or phenyl; and

each occdr'eir.nce of X'is independently halogen, alkyl, -O-alkyl, -OH, haloalkyl, aryl or

Calkynyl.
'4.1-,.‘..."‘,The"COrhpound of claim 40, wherein R'is alkyl.~ - -

42." The-compound of claim 40, wherein R’ is -alkylene-cycloalkyl.
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43. The compound of claim 40, wherein R' is alkylene-O-alkyl.

44. The compound of claim 40, wherein R? and R® together with the carbon atom to

which they are both attached, combine to form a monocyclic cycloalky!.

45. The compound of claim 40, wherein R? and R? together with the carbon atom to
which they are both attached, combine to form: (i) a bicyclic cycloalkyl; or (ii) a
monocyclic cycloalkyl which forms a spirocycle with a second cycloalkyl group or with

a heterocycloalkyl group.

46. The compound of claim 40, wherein R? and R® together with the carbon atom to

which they are both attached, combine to form a monocyclic heterocycloalkyl.

47. The compound of claim 41, wherein R* and R® together with the carbon atom to
which they are both attached, combine to form a monocyclic cycloalkyl.

48. The compound of claim 41, wherein R? and R together with the carbon atom to

". which they are both attached, combine to form: (i) a bicyclic cycloalkyl; or (ii) a
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monocyclic cycloalkyl which forms a spirocycle with a second cycloalkyl group or with

a heterocycloalkyl group.

49. ° The compound of claim 41, wherein R? and R? together with the carbon atom to

which they are both attached, combine to form a monocyclic heterocycloalkyl.

50. The compound of claim 42, wherein R? and R® together with the carbon atom to
which they are both attached, combine to form a monocyclic cycloalkyl.

/51. " The compound of claim 42, wherein R? and R3 together with the carbon atom to

WhICh they are both attached combnne to form: (l) a blcychc cycloalkyl or (n) a

monocycltc cycloalkyl which forms a spirocycle with a second cycloalkyl group or with

a heterocycloalkyl group.
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52.  The compound of claim 42, wherein R? and R® together with the carbon atom to
which they are both attached, combine to form a monocyclic heterocycloalkyl.

§3.  The compound of claim 43, wherein R? and R® together with the carbon atom to
which they are both attached, combine to form a monocyclic cycloalkyl.

54.  The compound of claim 43, wherein R? and R® together with the carbon atom to
which they are both attached, combine to form: (i) a bicyclic cycloalkyl; or (ii) a
monocyclic cycloalkyl which forms a spirocycle with a second cycloalkyl group or with
a heteroéycloélkyl group.

55.  The'compound of claim 43, wherein R? and R® together with the carbon atom to
which they are both attached, combine to form a monocyclic heterocycloalkyl.

56.: “"l"_he“.cqrhpbﬁnd of claim 40 having the structure:
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or

or a pharmaceutically acceptable salt, solvate, ester, or tautomer thereof.

57. A composition comprising:

a combound of Claim 40, or a pharmaceutically acceptable salt, solvate, ester, or
téutomer thereof; and

at least one pharmaceutically acceptable carrier.

58.  The composition of Claim 57, further comprising at least one additional
therapeutic agent selected from the group consisting of hydroxy-substituted
azetidinone compounds, substituted B-lactam compounds, HMG CoA reductase
inhibitor compounds, HMG CoA synthetase inhibitors, squalene synthesis inhibitors,
squalene epoxidase inhibitors, sterol biosynthesis inhibitors, nicotinic acid derivatives,
bile acid sequestrants, inorganic cholesterol sequestrants, AcylCoA:Cholesterol O-

acyltransferaseinhibitors, cholesteryl ester transfer protein inhibitors, fish oils

D “receptor modulators, LXR rééeptor agonists, lipoprotein synthesis inhibitors, renin

120"

. 25

- angiotensin inhibitors, microsomal triglyceride transport inhibitors, bile acid
‘reabsorption inhibitors, PPAR d agonists, triglyceride synthesis inhibitors, squalene

epoxidase inhibitors, low density lipoprotein receptor inducers or activators, plételet

| aggregation inhibitors, 5-LO or FLAP inhibitors, PPAR & partial agonists, niacin or
" niacin 'receptor agonists, SHT transporter inhibitors, NE transporter inhibitors, CB;

antagonists/inverse agonists, ghrelin antagonists, H; antagonists/inverse agonists,

- MCH1R antagonists, MCH2R agonists/antagonists, NPY1 antagonists, NPY5
- .'éntagohists, NPY2 agonists, NPY4 agonists, mGIuRS5 antagonists, leptins, leptin

-+ agonists/modulators, leptin derivatives, opioid antagonists, orexin receptor

.-antagonists, BRS3 agonists, CCK-A agonists, CNTF, CNTF derivatives, CNTF
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agonists/modulators, 5HT2c agonists, Mc4r agonists, monoamine reuptake inhibitors,
serotonin reuptake inhibitors, GLP-1 agonists, phentermine, topiramate, phytopharm
compound 57, ghrelin antibodies, Mc3r agonists, ACC inhibitors, B3 agonists, DGAT1
inhibitors, DGAT?2 inhibitors, FAS inhibitors, PDE inhibitors, thyroid hormone §
agonists, UCP-1 activators, UCP-2 activators, UCP-3 activators, acyl-estrogens,
glucocorticoid agonists/antagonists, 11p HSD-1 inhibitors, SCD-1 inhibitors, lipase
inhibitors, fatty acid transporter inhibitors, dicarboxylate transporter inhibitors, glucose
transporter inhibitors, phosphate transporter inhibitors, antidiabetic agents, anti-
hypertensive agents, anti-dyslipidemic agents, DP receptor antagonists,
apolipop'rotein-B secretion/microsomal triglyceride transfer protein (apo-B/MTP)
inhibitdre sympathomimetic agonists, dopamine agonists, melanocyte-stimulating
hormone receptor analogs, melanin concentrating hormone antagonists, leptons,
galanm receptor antagonists, bombesin agonists, neuropeptide-Y antagonists,
thyromimetic agents, dehydroepiandrosterone, analogs of dehydroepiandrosterone,
urocd'i‘tin bir‘idiné brotein antagonists, glucagons-like peptide-1 receptor agonists,
human agoutl related proteins (AGRP), neuromedin U receptor agonists,

noradrenerg|c anorectic agents, appetite suppressants, hormone sensitive lipase

antagonlsts MSH- -receptor analogs, a-glucosidase inhibitors, apo A1 milano reverse
cholesterol transport inhibitors, fatty acid binding protein inhibitors (FABP), and fatty

) acnd transporter proteln inhibitors (FATP).

'5.9‘. The composmon of Claim 58, wherein sald at least oane additional therapeutic

agent |s a HMG CoA synthetase inhibitor selected from the group consisting of
lpvastatpn, simvastatin, pravastatin, atorvastatin, fluvastatin, cerivastatin, rivastatin,
resuvastatin calcium, and pitavastatin.

60. The composmon of Claim 59, wherein said HMG CoA synthetase inhibitor is

S|mvastatln

61.; The composntlon of Claim 58 whereln Sald at least one additional therapeu‘uc

.agent |s a cholesteryl ester transfer protein inhibitor.
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62. The composition of Claim 61, wherein said cholesteryl ester transfer protein

inhibitor is torcetrapib.

63. A method of treating a disease, disorder, or condition comprising:

administering to a patient in need thereof a therapeutically effective amount of at least
one compound of Claim 40, or a pharmaceutically acceptable salt, solvate, ester,
or tautomer thereof;

wherein said disease, disorder, or condition is selected from the group consisting of
metabolic syndrome, dyslipidemia, cardiovascular diseases, disorders of the
peripheral and central nervous system, hematological diseases, cancer,
inﬂén‘imatfon, respiratory diseases, gastroenterological diseases, diabetes, and

non-alcoholic fatty liver disease.

64. The method of Claim 63, wherein said disease, disorder, or condition-is:

dyshpldemla

65;‘ a The method of Claim 63, further comprising administering at least one
addmonal therapeutlc agent selected from the group consisting of hydroxy-substituted

-az_etudlngne c_:ompounds, substituted B-lactam compounds, HMG CoA reductase
.inhibitor' cémpio(jnds HMG CoA synthetase inhibitors, squalene synthesis inhibitors,

squalene epoxsdase inhibitors, sterol biosynthesis inhibitors, nicotinic acid derivatives,

. bile acud sequestrants inorganic cholesterol sequestrants, AcylCoA:Cholesterol O-
acyltransferase lnhtbltors cholesteryl ester transfer protein inhibitors, fish oils

qontalnl,ng.O,meg‘a 3 fatty acids, naturat water soluble fibers, plant stanols and/or fatty
acid e.st'ga:rs: of r):iént stanols, anti-oxidants, PPAR a agonists, PPAR y-agonists, FXR
rebe;;tor' rﬁoﬂﬁlat.dr's LXR receptor agonists, lipoprotein synthesis inhibitors, renin
anglotensm mhubntors microsomal triglyceride transport protein inhibitors, bile acid
reabsorptlon mhrbators PPAR & agonists, triglyceride synthesis inhibitors, squalene

'.,epoxldase mhnbntors low densnty lipoprotein receptor mducers or activators, platelet

aggregatlon mhlbltors 5-1.O or FLAP inhibitors, PPAR & partlal agonists, niacin or

'-macm receptor agonlsts 5HT transporter inhibitors, NE transporter inhibitors, CB;

antagomsts/mverse agonists, ghrelin antagonists, H; antagonists/inverse agonists,
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MCH1R antagonists, MCH2R agonists/antagonists, NPY1 antagonists, NPY5
antagonists, NPY2 agonists, NPY4 agonists, mGIuR5 antagonists, leptins, leptin
agonists/modulators, leptin derivatives, opioid antagonists, orexin receptor
antagonists, BRS3 agonists, CCK-A agonists, CNTF, CNTF derivatives, CNTF
agonists/modulators, 5HT2c agonists, Mc4r agonists, monoamine reuptake inhibitors,
serotonin reuptake inhibitors, GLP-1 agonists, phentermine, topiramate, phytopharm
compound‘57, ghrelin antibodies, Mc3r agonists, ACC inhibitors, B3 agonists, DGAT1
inhibitors, DGAT2 inhibitors, FAS inhibitors, PDE inhibitors, thyroid hormone B
agonists, UCP-1 .activators, UCP-2 activators, UCP-3 activators, acyl-estrogens,
glucocprticoid agonists/antagonists, 118 HSD-1 inhibitors, SCD-1 inhibitors, lipase
inhibitors', fatty acid transporter inhibitors, dicarboxylate transporter inhibitors, glucose
transporter inhibitors, phosphate transporter inhibitors, antidiabetic agents, anti-
hypertensive agents, anti-dyslipidemic agents, DP receptor antagonists,
apolipoprotein B secretion/microsomal triglyceride transfer protein (apo-B/MTP)
mhlbltors sympathomlmetlc agonists, dopamine agonists, melanocyte-stimulating
hormone receptor analogs melanin cancentrating hormone antagonists, leptons,
galamn receptor antagonists, bombesin agonists, neuropeptide-Y antagonists,
thyromlmetxc agents dehydroepiandrosterone, analogs of dehydroepiandrosterone,
urocortln blndlng protein antagonists, glucagons-like peptide-1 receptor agonists,
human agoutl-related proteins (AGRP), neuromedin U receptor agonists,
noradrenerglc anorectlc agents, appetite suppressants, hormone sensitive lipase
antagonlsts MSH receptor analogs, a-glucosidase inhibitors, apo A1 milano reverse
cholesterol transport |nh|bltors fatty acid binding protein mhnb;tors (FABP), and fatty
acnd transporter proteln inhibitors (FATP).

66. The method of Claim 65, wherein said at least one additional active ingredient

s a HMG CoA synthetase inhibitor selected from the group consisting of lovastatin,

snmvastatrn pravastatm atorvastatin, fluvastatin, cerivastatin, rivastatin, rosuvastatin

.calcmm and pltavastatln

‘ -6~?, The method of Claim 66, wherein said HMG CoA synthetase inhibitor is

sumvastatm



