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WD 2007/ 075555 PCT/ US2006/ 048223 CQOVBI NATI ON OF AN H3
ANTAGONI ST/ | NVERSE AGONI ST AND AN APPETI TE SUPPRESSANT
wo 26t7BzBsOF THE | NVENTI ON The present inventi oRCTRIS2i06848223
to pharmaceutical conpositions conprising 10
t herapeutic conbi nati ons conprising: one or nore H3
ant agoni sts/i nverse agoni sts; one or nore appetite
suppressants selected fromthe group consisting of CBl
ant agoni st s/i nverse agoni sts, sibutram ne, phenterm ne
and topiramate; and optionally one or nore HVG CoA
reductase inhibitors. The invention also relates to
rredl caments and k| ts corrprl Si n% t he phar rraceutl ca
: ANT A ST/ = AGONIS ny.

of treating obesity, %ﬁl”h‘iﬂ@)\ﬂﬁed di sorders and

di abetes using the p conpositions of the
present invention. BACKGROUND OF THE. | NVENTI ON The

hi stam ne receptors, Hl, H2, H3 and H4 have been
characterized by their 20 pharnacol ogi cal behavi or.

The H, receptors are those that nedi ate the response

ant agoni zed by COWHGS H,

receptors are pre the ileum the
?hbrbregaﬁt i‘hk}énﬁéﬁ’ RSlAted tosﬁmhhbmwae compositions comprising

ot her mammal s. The nost prom nent

therapeuicpedininatinNe: GUNPESPENQBS O4F RO EL ?@@%’T'ﬁtﬁ/ igyerse agonists;
ﬁﬁ tCB
one or #igt so‘?at eﬁ%ng.%f%f@m%é'm friden eh gRSUID 6Ohds gj etCB,

lan atrla receptors are

antagomisisénrrde mdanists| ybuﬂa%aemﬂﬂeémmaﬂ%?m@é??? ARG optionally
one orl?ﬂ%fn‘;e F—’Iﬁﬁg ?@R%dﬁ?a?@ inhiBHEIsY e13|hé T eiftiorNa 88 raksitss @f

peri phery, H3 receptor sij
medicamenisoand kaiﬁ qummwm@thet pharaseutigal cempRstionsef ing gesent
h ey, S

e B MR AR B S5l BoBaty PRy Bt dertriciibotos
using thgrpizdrhedceutival somposiisnernf tspmewmahwntl% recept or

30 activation by histam ne attenuates norepi nephrine

outflow to resistance and capacitance vessels,

causi ng vasodi BACKGROUNBIOFt THE, INVENTLRN s,

per| heral H3 WD 2007/ 075555 2006/ 048
AR P Bing aopias et POV 07 o 0ES( el actrized by their
phann%%ﬁﬁﬁﬁéél%ﬁd%r ey HyR¥cstors EV@ kv that him:hategﬂaeeesponse
regulation. H3 receptars are al @%ep ent_in
i

antagozed @yﬁqj}ve@ggpgggnwaaéma%e rs&ara Mgﬁentc#\lsr example, in

the lleﬁﬁ{ ttﬁ‘é sk, mwbnﬁﬁifamhdmh r$sIE A hamensaand otirmammals.
ts of the human and. ani mal brai n. receptors

The mast pExpInaTSée f@‘ieﬁF@tfﬁﬁfjl?é?ﬁ FESPRASE"e, e ECTE i Of gastric acid

in marnitas i ®e GHbRLRS Etéfféct@r'i‘dsolﬂ@zdﬂﬂuhﬁﬁéhaméﬂla\/ eid, réiceptors are
other neurotransm-t stens, where the functl on
expressedmpﬂma;ﬂse@a;ﬁqamphllﬁ & ansl mashcels ARC efn shown to be

mvolv@&tlﬁ YiRd cﬂ@mdi?ﬁglotf%o'tﬁ‘ceﬂ ?f’d’ébapt' c inhibition of

rotransm-t rel ease n the particul ar case, of
In the periphery, Ha receptor sites are found on sympathetic nerves, where they

modulate sympathetic neurotransmission and attenuate a variety of end organ
responses under contro! of the sympathetic nervous system. Specifically, Ha receptor
activation by histamine attenuates norepinephrine outflow to resistance and
capacitance vessels, causing vasodilation. In addition, in rodents, peripheral Hs
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hi st am nergi ¢ neurons, H3 receptors have been
inplicated in the regulation of 10 hypot hal am c
woeavanisse tone, which in turn has been associ BCEUS2W06/048223
the nodul ation of sleeping, feeding and cognitive
processes in the human brain (see, for exanple, Leurs
et al., Nature Reviews, Drug Discovery, 4, (2005),
107). It is also known and has been described in the
literature that histamine is involved in regulation
of cognitive and menory ppocesses in the human brain
(see, for 15 exanple, Life Sciences, 72, (2002),
: | Li66Ge, §ﬁ%§ésﬁﬁ1 aRabthey may be
receptoﬁsloé{ Ereersgf%gsi ﬂleﬂhfé(uﬂg?%n Ihroug thegcentraly H3y
involved e‘cﬁ'pﬂrmczgemms)eegul@rMS to nodul ate these processes.

%i{%@g@ e?'?ﬁﬁgrggekﬁnrtﬁﬁ%mér i %ohéﬁgﬁe%% is observed

use for neurol ogi cal
in ceremycbnek; mlppdcaam@ommme@ypguweml@oanq other partp of the

Pat.ent . Publ i cation 4
romen 5 SAER AR R P B PSR Slrons v
they furistiIn 88 buesrebieptdld 20 bdlitetapns 3voleed it other neurotransmitter
ant agoni st s

oyt PSR e e oo g Y s el scvator

results ﬂ{ ré’s’i/da'bftlegﬁﬁlbltﬁﬁf of r@éurbh%n@hﬁﬁéﬁﬂaleé@@cm treapésticular case, of
schi zophrenia and Al zhei ner'.s

histamineTaIa ASKORS, e COASD SR BRPS I BISEE g TEgHatign o

hypothélté?merﬁlstaWﬁé 16RE ERhIcH in 18 RA8 bedindessicfated witre that srodulation
antagoni sts have been disclosed in US Patents

of sleeping2feeaiing anscayrstice pracessry If sheisupa bindsee. for example,
/ d
Leurs 458, IV BE e DR Sitouah 4. L2808 O i ons.for
thie alS’cebmmntarmf hahbeepmsssrbedfin the ||I&6rrgﬁeferth?hhlﬁia§“me is
mvolvel% Jn e[%pgla?% Ny nQ{\/eoéBthéﬁ\% P&?eéﬁe%ttﬁrfh@%u%an brain (see, for

east one histam ne H3
exampreed_ef[et 3c:eanéa,g_b_21,| @002\ @A 14D0 Catiseauesty. indireetcmedyfation of

s SRR ek S (e RF 2405 o oo o

moduléﬂ@tﬂ@@@p@&é@&&@iﬂ&éﬂﬂ@é@é&ﬁﬂ H33et183151 ggondy gave been
di scl gses. conposi ti ons foL?{]ﬁge tr

descrikggapgiReiseiPr BRYITOPITP gsa/gﬁ%n% e??gle%g}ealso%eer% suggested
(see, eaé mﬁat@ﬂepnbmaammomommmgﬁs antexgeholsﬂ Pulnitbagipn No.
st_one hi‘stam ne recept or
wozopases Edmameipre: B bW bBLyTEORg BhThaol s Bibpror
e RISTHALR VARSI vo oot cuptm it ot e
in, slowthe
cognitiye i¢ksfisde [@se @ wigeral BaE gfih ?ﬁ@%‘%ﬁ%ﬁé’ﬁy'@ﬁggégﬁa racﬁ’*zophfema

and A,ﬁﬁé@ﬁé,essd,sgl ggastatin, atorvastatin and pravastatin
ave al so been shown to reduce the risk_of cor ow? |y
hevgdazale Sdeseptventagppistaarened kpaun in the art. More 'ecen“y

non- mﬂMQf(?lEhm ?‘1&' %ﬁg’a},oﬁ%ié AavatePRtRIsed if SSTnents 6, 720,328

Sinvastatin is mark
and 6,6491624i, ¢ed mdsmtdushledt/h@pl@agon§r%@4/99874%d%<?%+9048843 and

). Methods for naking it are described in U'S
2004/ ‘Nos. 4, 444, 784;

us 5 869,479 dlSC|OS€S compositions for the treatment of the symptoms of
allergic rhinitis using a combination of at least one histamine H, receptor antagonist
and at least one histamine Hj receptor antagonist.

WO 95/14007 discloses H3 receptor antagonists of the imidazole type.

WO 99/24405 discloses Hs receptor' ligands of the imidazole type.
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4,916, 239; 4,820, 850; anong ot her patent and
literature publications. The CB, receptor is one of
W0 b@7/015565 abundant neur onodul at ory receptors i PCT/UR®06/048223
brain, and is expressed at high levels in the
hi ppocanpus, cortex, cerebellum and 15 basal ganglia
(e.g., Wlson et al., Science, 2002, vol. 296,
678-682). Sel ective CBl receptor antagonists, for
exanpl e pyrazol e derivatives such as rinonabant, can
be wused to treat various.,conditions, such as obesity
and netabolic syndrone (e.g. Bensaid et al:

ORI, S SN = TN T T —
allerglckﬂi‘nﬁﬁﬁ usi @coﬂhﬂﬁét%n oPa0Ra¥bbne Mistanfidd H,R2Laptor antagonist

0O Am J. Physiol. Regul. Integr. Conp.
and at legpLPpe h'%@@“%é‘h re@@@torF@JE@g '514 Sanofi- Aventis

Eep ? gﬁ% 'rr&ﬂllﬁctﬁgg 6nt§bﬁ8l‘§1% SoR{RIRGRh A8 WVHtAtn, simvastatin,

N col Cranoi s and Jean- Marc
pravasmdvatorv&aum ﬂmtaﬁnaa@d reswestatn, slew th@;mpgreﬁg'on of

e

and prﬂds@mham-m Beed Ghdwn tmmgiwerthe amka:pfmqmdaaoh@@rrt gisease
events %E)Bgf'é’\‘,t& wit A%yghgc% ﬁsteﬂlgépg ng :%gen Iero%‘?:tc%?&ﬁary heart

diseasd{GHDOJer s, psychosis, addiction, gastr0| nt estl nal-

[ L t . al
(FOLSEA 45 R B et o o SRS TP yosename
ZOCOR®@. t MetreddsAfor, malE‘]hgrmam)Heg@htmfaﬂmleB &’maam Mes. £484,784;
| t

vol . 45- 60 ntI has been s

2,916.35% 4 820850 SBina pienpaaricend Pecaire ook Caibion st s
fRe TR, FddEIGPRBAe BRthd RJsEasanashtReticghod@asiry yeceptors in
| i poprotein chol esterol HDL- C) | evel s, decrease

the braiif.iajid/isepirtessed et Sigthtev RSB BRI SR rrzbellum, and
basal d(%}g!@% r%;g“%ls(:%aé\toéll -4Ventd SQ&MO'M@Q@%‘?@@BQ) Ssemidtive CB;

New Yor k, Septenb 14 004, pages
receptaoartagonias, z‘gorzxemg&pymznl@gzwemmgggh ag rimonabant, can be

used tfkr@g{ Cgﬁgﬁcgﬁﬁlngﬁgnsﬁgﬁ% t‘?%‘&eﬁe@&??lidq.‘.ﬁﬁome (e.g.,

Bensaltﬂra‘raa\ddnlegyl&t%rnlaablogy&D@Jpcpil 68380P}; pp. 908-914; Trillou et

k

L Englo {QS%BW %e‘étap bmp. dﬂéﬁ/”ﬁ‘éb P’%Lﬁ??é&*%? R353; Kirkham,
Am. J. G@Q&uﬂpRegm dntbgrod,yonwrléh)tswfpéﬂﬁﬁmoé Z&Zbriﬁ&ﬂ%ﬁ&% Sanof—
e s o e
Cranoigsd .ﬂéﬁr_\-Mathas@vmbgznbﬁO%)gggedl:b?r ng@sarkleak?] répartjsg results of
RI0-L S AND ST RA T OP SR B FBUrRa eie 8f CRtioloay
Annuaf M(;H@’uhgl Rt@v& Uﬁlegwﬁ)ll\n@fecﬂglvzm@E r:\{amtomﬂbmh;orygiezsﬁrders (e.g.,

and an_antj -

Adam (il .%@@%Qﬁm n-&{‘? ﬂ’ﬂ’é’ﬁagPﬁ Y‘?Jr1¥\o 801 ?@,a?%g%ﬂgg) cognitive

d.sord8b§ |p's?blﬁ’@£m5 aa@diﬁﬂéhsgagrénhﬁasaﬂm aiss)w@ﬁsl (@’79 OfLaage et al., J. Med.
nbi nati on of an anti - obesit agent

Chema:ﬁQ(pcl M4 b Q%?nﬁé%@@ﬁitcardnova%cul r condmons (ré g., Porter et al.,
Pharmacology and Therapeutics, 2001 vol. 90, 45-60).

Recently, it has been shown that treatment of subjects with CB4 receptor
antagonists (e.g., rimonabant) can increase serum high density lipoprotein cholesterol
(HDL-C) levels, decrease triglyceride levels and decrease waist circumference in
patients (Sanofi-Aventis Publication, Bear Stearns Conference, New York, September
14, 2004, pages 19-24).
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WD 2004/ 110375 descri bes conbi nation therapies for the

treatnment of 15 di abetes conprising the adm nistration
wW@Rooa0TsadHi nati on of an anti-obesity agent andPCHIS2006/048223

anti-di abetic agent. US 2004/0122033 descri bes

conmbi nation therapies for the treatnment of obesity

conprising the admnistration of a conbination of an

appetite suppressant and/or netabolic rate enhancers

and/ or nutrient absorption inhibitors. US 2004/0229844
20 describes conbination yherapies for treating

at heroscl erosis conprising the admnistration of a

conpi nation qf nigotinic aci i £ -

SBTRbR e BB 3 S RSl BTNl 8 SRS 1. Brish
Journal [ \Msmadtiesy abguhel ehPmcBomit (387R)bSirdied-Krangnad et al.,

InternatGataiioR R Bl P SHDaTIA 1SR T o 408 S, Fvaen

i ' BESOFG (SBhASIeyttal British Jpusagl of
Consun?g'r?g?%?@ﬁgb%}cggégﬁbant a oéli st (e?g. , rinonabant),

Pharmagiafogy d8%e, 114iBree SRt (888Pbpi ramate U. S,
Phémtériffe isdarl ?Bpéﬁfe sEPSte2888t Qdabforarainmg obesity (e.%., D.
conbi nations o Imd

azo heterocyclic conpounds whic
CraddocknBrygs 10é€6H81:3€8¢pt or with antiobesity agents or

\gﬁgﬁﬁggm {n(géggt %é&%@@%@w%tﬁﬂ e s iGUihearé aPnent of

opl ranmat e, ovast_at In, pr avastati n, .
hypertexsibrs comgsisiatg the ¢ambiration dfear enfiabesdy @oept gnd an anti-

6,437, 147 6, 756, 384, and 2003/0135056 which bind to
hypertensive 89f8%ent or are different fromthe H3

%@mﬁl@@@iimdésméugonhm;?otm;nomapibaéo( he reptment of
.the present. inventjon. . 75555 .. . . :
dysliidagTi £P0BRP OIS PABNSERTEn 873 SHBRTan, Gh 3P ApYaRssty agent
and and8RtcaVSpHiCOM agéntons of ami noazetidine, pyrrolidine,
and pi peridine derivatives . which bind t tp_ie ﬁ%atmentof
VR 19315 deeebes poybingian thestpiss et the.
diabete%§86‘ﬁ1§?i§ﬁﬁ; RSt ministRsliolbNe conmihaaoh B anmrehRbbesitynagent and
opi r

) imat €, |ovastatin, pravastatin, and sinvastatin.
an antiMbabete agenk conpounds of U S. 6,673,829 5 and

g.%) ?b@&%%gﬂ%ﬁ%@%drﬁbmﬁphﬁhéw fir the@reatment of obesity

erent fr [ ant agoni st s/ i nverse agoni sts  of q/
compriongiiiesadipinisiation of atapebingtientof amapRsts supgregsant and/or

it L8R imABRbRAL | 0%/0229844
metabfi e SHaREE 2GR RAten dogepln iachons Uisoohon
descriled combindtionadfierapiesfonfspeting @thewgalespsin Fomyitiag the

.1 nel.udi ' ranm.ne, .: an ir .
saminlo G 1, SS9 A L SFonblr e i roceptr
agonism@dﬁm?ﬁxdemtmammaon&mn, 218 and 2002/ 0058659 :

I C Ind to t i i

B S0 Bk g8 P TR, Refpfed LA arflieByone or attes
expres¥ly HBScritses e combaretioonof 4h Bi; 08gpNigYBYesseapgonist with an

2003/ 0186963 descrj be conbi nations.. it U :
appetils peppigeHas! el 78 Q'Ré‘%p'}séééfe”&s 4a e fegonist 0.
rimonéﬁﬁr?t?,?&hﬁé{mg%mr%rrﬁmﬁ%md eopiegnaiat i ng 1t5 agents,
~ including sibutr , r iramte, .. _..
4872 TpbelsRetadi Ahd 2Rl AT T b binatigns of
imidaZPRBRYEE IR corhouiddRhicH Bhbioaned RORYePIGIGRAR antiobesity agents
or appetite regulating agents, including sibutramine, phentermine, topiramate,
lovastatin, pravastatin, and simvastatin. However, the compounds of U.S. 6,437,147,
6,756,384, and 2003/0135056 which bind to the Hs receptor are different from the Hs

antagonists/inverse agonists of Formulae (N-(V!) of the present invention.
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whi ch bind to the H3 receptor are different fromthe
H3 ant agoni sts/inverse agonists of Fornulae (1)-(Vl)
w@boorkesspF esent i nvention. 20 SUWARY OF THE | MVENS100M)48223
In one enbodi nent, the present invention is directed
to a conposition conprising one or nore appetite
suppressants selected fromthe group consisting of
CB1 ant agoni sts/inverse agonists (e.g., rinonabant),
si butram ne, phentermne, and topiramate, in
conbination with one or nore netabolic rate enhancers
conprising an 25 H3 antagoni st/inverse agoni st of
Formula (I)-(VII1) (as defined herein). In another

& g@é% Hog L MG 2808RAM0IEAVESS drie SmBinatiohe bftaminoazetidine,

rraceltical conposition conprising one or {
pyrrohda@omd piperidincederivatiyesavbichend te the Fis rgespier Wi h antiobesity
agents p?%ﬁhsg!%%g%%ﬁ%?gg @gmla{iﬁl 'Qﬂﬁréﬁur‘?&%eﬂérrﬁﬁegtoplramate

fterm ne, and topiramat e
lovastatim, pﬁmﬁsmtn Qimd\mtm/ast&hmr Hmwwenﬁllh&bmmnowafﬂ%()f BlS. 6,673,829

and 2083/ CAFOZoRE R e 19 1 k& TefBp R Re M Bt RSt

antagou'n%?st?thnv@ﬂ@engbghm @ﬂFbﬁﬁhlae ay—c‘?ptotibihe poeserntenvemtmn

anot her _enbodi ent .i nventio

b grarrasandonr St SRS HRTbifiorS & iniGhatle

compov%ﬁd$Wﬂlé$BM§tosﬂ&q£ ?ébéﬂt@m/\ﬂith%rﬁrdMBltV@g%@ﬁHbﬂaﬁﬁéﬁte
CT7 US2006/ 048223 6 consi stin

regulating: ageniss inslydiog ﬁé@ltéaamest@e(ﬂge@“mer foRirRmals, jovastatin,

pravast%’t%btarn@'gnﬂﬁrastél 2 NLEHVEVEE, th@%rﬁ@@urﬁ@é‘”@f B.Si $,417,218 and
nation Wth one or nore netabolic rate hancer s

2002/06666609vhigh N the Hgsarertor @ie ddterggbiret t heaﬁéi one
antagoﬁ%g@{\%r%g[%ﬁﬂté oF ¥or AR fad 2 I Dh SHTtRe éﬁeéé‘nﬁﬁoéhﬁén

resent |1 nvention I's rected to a
meShEdoeiozmagéatamg%@%&Ntﬁﬁg@B depasibestapbingtigng #f substituted

plpendﬁ}ﬁsl \gﬁ{ch anqu}é%twdre n%\ﬁ@? a?l%gbgérgyg Séé% oft Sppéifie regulating
agents AN disigrgiboiemire, niTentepiesi, tcmlramptﬂ devasiatin qreyasiatin, and

simvasigion Siewe\e, e EoPRaHaRE o . SRRl Gl ad 26857510063

which B?uejntfoeﬂh@ H@recwﬁort @r@ d iffesed ey, froom thertyj aatEgonistsinvesae agonists of -
nore net abolic rate enhancers conprising an H3

FOfmUm ﬁbéw)sctf/‘h'ﬁ\%‘?%%md@\ﬁmé‘?n of Formula (1)-(M11) (as

defined herein). In another enbodi nent, the present

invention is directed ating obesity

or an obesity-r eXraNagnm Fet-Rod conpri ses

T ShBbitdent, thé B%é@*thﬁ@ént&ih %fcﬁlﬁéﬁteu Qo am‘.tbmposmon

one or nore appetite suppressants sel ﬁ&t ed rom1l gmm of
comprigingipnecHsTete ABPBHECIPRIRBSRYRi SHISP 3@5?1?898" 9

CB. aﬁt% BnistSAnRII80 3ohists & RULA r%@hﬁ@an{)hgiﬁ;b@rbmme, pﬁéﬁltermlne and
8 anate, in conbination with one or nore netabol

toplramatee |em®mtmea§or¢wﬁ5w@$ 2] n%@fekﬁ‘ebq'ﬁ%ll&dﬁlt%FPPﬁVE?'?ecomp"S'ng an

i B Sy Ry L 5 i deeie?

In another embodiment, the present mventlon is directed to a pharmaceutical

composition comprising one or more appetite suppressanis selected from the group
consisting of CB, antagonists/inverse agonists (e.g., rimonabant), sibutramine,
phentermine, and topiramate, in combination with one or more metabolic rate
enhancers comprising an H; antagonist/inverse agonist of Formula (1)-(Viil) (as
defined herein), and at least one pharmaceutically acceptable carrier.

In another embodiment, the present invention is directed to a pharmaceutical

e mmibiAm ~AminricinA Aane nr mare annetite sunnressants selected from the aroup
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As used above, and throughout this disclosure, the
followng ternms, unless otherw se indicated, shall be
wap@enssedd to have the foll ow ng nmeani ngs: A PQHUS®NG/048223

is a human or non-human manmal . I n one enbodi ment, a
patient is a human. In another enbodi ment, a patient
is a non-human mamal , including, but* 25 not limted

to, a nonkey, dog, baboon, rhesus, nouse, rat, horse,

cat or rabbit. In another enbodinent, a patient is a

conpani on ani mal, includigg but hot limted to a dog,
cat, rabbit, horse or ferret. In one enbodi nent, a

. pati is,a dag. .In_ ano . dis ' -
consistBEeCBy iaS Risthle R S B Aiiabff S Afimine.
phenter\e«lgih@b agiaytobﬁg&tatajz ignhtomgin%ﬂob véitic bae orj]mﬁorr:]e)malsd)lngrate

about 1 to about carbgn atonms in.the chain, )
enhancgrR gPmRIe SN SERCRT RBUSE 2Bt BT oM EOL RS fMG-CoA
reducta%EQHﬁiBi%rﬁ.he chain, and in another enbodinent, the '
al ky

groups can contain about 1 to about 6 carbo
intaattien emodigiRnt ineEaSERLMVRBHRS it ARECtAtEic Mighgd of

vesind 85741 Ko SERMRSHARY T8I "The i i st
to the patient lainefectiekgmountipha COMPRSItan RPMPrising eNg QfBYfe appetite
havi.n t J i - .
somprefHARARAD gD B SRAAPUBTS s e soonit
(e.g., rinsorsdantytsidutbinme, preamerningt anbddopirayatey ipugemiipaben with one
substituted by one or - ti,t s .
or mon SRS S g Bt BB 4 ot o
Formulﬁf‘ﬁdﬁ(\ﬂﬂd‘wé definet eetreid)f r om t he group consisting of
al o

, .al kyl ryl cl oal kyl, cyano, ..
i rogyterampefine . B nEeRiguanighs aREg R ameop of
treating Bbebity o an cesdigxLisied disdider OTieiylethdid bolviprisesragministering
exanpl es of suitabl e al kyl gr oups i ncl.ude met hyl lected from
to the mugnt,arheﬁgp%\@,p[nq%ﬁif Qgﬁo JRA™e 2pReEe su%r@g%wg..se ected fro
the gr dsfihd BReis OnhgahRINinBrse BgenkYs (€D vithonabant),
ydrogen atom 10 from an al kyl group that is defined .
sibutraatineephepiermine ; and tepitamales i FoagatioRWthqniyer more metabolic
| Iri nGiri2z i | afid. Fid?e HMG-CoA
e TR RS g oot A7 g Bt anc o
reductaHIOHOIBHS). -, - CH( CH3) CH2-, or - CH(CH2CH3)-), butyl ene
(i.e., -CH2CH2CH2CH2-, -CH2CH2CH(CH3) -,
- CH2CH( CH3) CH2-, - CH( CH2CH2CH3) -,
al kyl ene" DETAILEDJIDESE RIRTIOIN § 6

DESH BN BT ENTAC
ar bon RRBUERBLE thid RidllbGihTe RAIONIAG1&ihs Unless

B
onE |
saﬁﬁﬁ%%. OYirt%g‘r’nt} ydrocarbon group =
otherwtsaniralicated, shall dasindeTetoral toone v thsiollowangd rredyRdsS and
Lch. may. be straigh r d i SinG: tient i
AT 58 1) oo an HECAAL 1 UL ERERABRLS patint s
a huméhouparaReharboaioeht, 2 patieidata A@n-dwntam mamoa, ingluding, but

~the chain; and in anqther genbodi nen o} :
ot 4Py GrmapBe: 998 FPRE - SRarve: P dnen s, of g o in
anothéEmBbdIifmeat, l0p&tierttlik vl carnpapnsatimal sinciidiyg buehbylimited to a
are attached to a linear alkﬁgxkécha

dog, o, dREPRAPRIRy " FEknd) 206 RBOBTEth AR AT BiPt, Bgnother
embodifdriteaPitient aGarmay be straight or branched. The

t--%@r- means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain. The alkyi
groups can contain about 1 to about 12 carbon atoms in the chain, and in another
embodiment, the alkyl groups can contain about 1 to about 6 carbon atoms in the

chain. Branched means that one or more lower alkyl groups such as methyl, ethyl or



10

15

20

25

30

"substituted al kenyl" means that the al kenyl group nmay

be substituted by one or nore- substituents which may
wheoorhesssanme or different, each substituent beP@yUM06/048223

i ndependently selected fromthe group consisting of

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

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

groups include ethenyl, propenyl (i.e., allyl),

n-butenyl, 3- net hyl but - 2-enyl, n-pentenyl, octenyl and

decenyl . "Al kenyl ene" nears a difunctional group

obt ai ned by renoval of a hydrogen 30 from an al kenyl

propyl, & {Hﬂa{:n&tj b i é rlﬁ ﬁﬁ’\%Yr? "LUQ%T'éIWI't H&r@@@%tﬂ‘i hating about

ene inc nd
1to abeﬂf&@hﬁbﬂm atomé kryﬂy& changamlglca rngm mcsifayght gF Branched. The term

"substn%i%‘%ﬁggng ﬁ%fgﬁ&ﬁylcgﬂ%ﬁﬁr}ngg%%gﬂjbétftutréldeb)beﬂg Gi'tfore

conpri si‘ng about
subsﬂtt?erﬁ@ vt imawp| b@mxa%m@issaﬁfereﬁfr/eashmmmenag

ncepotanl oSeiubs U5 SAlhe AU bt 8L Bhof ! Yepat. cverc
hydrox;?‘%HS‘:@)[1 &Wﬂﬂb”ﬁmmo,abﬂﬂ(éll&l)t ONBgoydiodikyby W(allayl )msarboxy and

ain. Branched means t
-C(O)Ozalkiyl- l\&}r%;hggtuggj@pfagg)l%pﬁgputatggmjlfﬁ&roum (92)?’?83 gP%thyl ethyl n-
propyl,?ééﬁBngaﬁQtfbdtylnear al kynyl chain. "Lower al kynyl"
neans

out 2 to about 5 6 carbon atonms in th

4
WkgRnatymesns oriRHIons] GIOURIRIAINSAY FeTRVALG! 3 NYarogen atom
A e lud
v sSSP A ordt ot e sl mlone e
methylélsel Ifises i t-GHed) glirylepe '(i.erp LaE2€hiat OF h@@bﬂyﬁ@b PERRYIBNSrblye-
-CHQCIEgCﬁSUb H?é ¥f eren(t?jH 2%&1% Yhs Hg@ﬁ@@ﬂgyw'ﬁuhty@h\é (i.e.,

I tuent elrn
-CH2CH§1©H@€hﬂe,n%®ylg§é12€d1(€d-lg‘)f e%%(@mﬁwong@&qwaﬁa)- etc. )

ar and 10
Lower b k8 srp oA AER L 1 DO ABRn e i
which Ha@rbélﬁtraldmmﬂbrghoh@dt hat is defined above.
o s SR BT 3R B o oo,
double'%ﬁd ane |Wi¢ch'rﬁ@y$)\é3§t%TgﬁDﬂpbﬂaﬁdh@d drkd abm[trlsﬁ‘ng about 2 to about
about 14 carbon atons, an in anot 2? n'g £n£ oofP9Ytearbon
15 cargon gteps P the chein-Hkeryl@reuPSaNdi3Me g B‘rﬂo fPpE

atoms Wiﬂ&@ﬁé#nﬁf aPdAldidih8FeMibiodirBat, botR2etc dhawg 6 Gaﬂ:toem;toms in
substituents” which may be the sane

ar dlffere'ﬁ:#h thvl. ethvl
the chaine Bagnehad meptethatione NgROre IAWS RI*¥@InuPEsSHsh as Rethyl, ethy
or proﬁsﬂ’e{al%béﬁaa‘iéfé & %qmé%r'aﬂé‘édwehﬁiheﬂblbwéﬂélmmnt fglans about 2 to

eroary nmeans an aronatic nnnocycllc

about fdarbey alomsrinihe sheirwhich Bwyhe straghsshr agehed.Fhgferm
"subst&gterd' é\ﬂgﬁ?l“ 'meaﬁé‘ %étrih@%m&nﬁfl gPARe FhJIEDBE sLdlaOitted Hyoone or more

at ons, one or nore of the ring

substltueortsvwh&;cmmaM lethe samee@r @lﬁfsnente gPBBFUbstiBtentbeiRg

indep c{enq eJél 4% Emdhe ngts‘i*?@ &frhéIB S 'é?f?lt c§Bloalkyl, cyano,
can cont a ou about ring

alkoxyataQUBS(?a'llkgl) H*éd)nemoahlyg EXemplmobpuit@lp@ alyegyjtg;pppgtl@aude
ethen;ﬁhgrw m)rellylsl n%u‘?&.yrﬁh W&R%HU&%QE?I n‘”fi‘éﬁ'éngpﬁcp@nyl and

decenyl.
“Alkenylene” means a difunctional group obtained by removal of a hydrogen

from an atkenyl group that is defined above. Non-limiting examples of alkenylen'e

include ~CH=CH-, -C(CH3)=CH-, and —-CH=CHCH>-.

“Alkynyl" means a hydrocarbon group containing at least one carbon-carbon
triple bond and which may be straight or branched and comprising about 2 to about 15
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25 different, and are as defined herein. The prefix

aza, oxa or thia before the heteroaryl root nane
wore@n®7kat at | east a nitrogen, oxygen or sul PCF/US1006/048223

respectively, is present as a ring atom A nitrogen

atom of a heteroaryl can be optionally oxidized to

the correspondi ng N-oxide. Non-limting exanpl es of

suitabl e heteroaryls include pyridyl, pyrazinyl,

furanyl, thienyl, pyrimdinyl, pyridone (including

N-substituted 30 pyridoneg), isoxazolyl, isothiazolyl,

oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl,

carbon QYJrﬂé%Xﬂm chélnamhlr{ | g%@pécéh'r@@b%ﬂwz td’db@@t charbon atoms

nyl, qui no , phthal azinyl, oxin yl
in the chmmianm{m M!pplyeminqdynent mbwzg[tg) qbq;]t pg@gwptoms in the

enz vl
chain. % g-faﬁ ®§8ﬁ¥ kla%tlé}gé) | nb‘rore%@ g{y)/broxftﬁ‘@é%% srélzrﬁbbﬂyl ethyl or
propyl, ¥€2 26@¢hed asﬁanmff/alw@maszneweg aﬂmnybzmlelanmabout 2 to about -

o carocp UGRREHT P A4 B BB abe ol B R BB N
example?s r&@d"ﬂa@@bﬂkklnﬂ@oﬁh@ ihtlkee ethenylepropymsd eﬁ—batgnyl and

3- methgl@;gyrgg TeIFu; ,ter@;k aﬁ%@%ﬁlb{%jeialﬁtgﬁg)m ed e tq%% gﬁlr %llkynyll SI‘OLFpS may be
substntJtEHr@J‘éfﬁlé QJ‘?IW\(B}@ Stlbstitieksabich n’clasil bbhﬁe@akﬁe dridiffévienh, each

I's at | east one aromatjc | and
substltuentktgméﬁen%ﬁ@ﬁrnde(ftsw salorted fkgmndhe %'OHgéﬁé‘sé?t&‘rgo‘Efpa'Nﬁ' aryl an
cycloalﬁgg' ch the aryl and alkylene are as previously

scri bed. The bond to the parent noiety is thro

Why:ayueyeeneeansra]élfunﬁwwegrﬁﬁpaq}a'aﬁﬁ %f%ﬁtﬂ%'ooft% hydrogen
from a%%ﬁ%’r YL ﬁ\ra¥||s tﬁ%& &dové! Wcl)r?ﬂ?mﬁ'idlﬁaﬁﬂﬂes of alkenylene

ower a ene group. Non-ITmting exanples
|ncludeo-sz®+ aabl—@ldiqk:y@ene aryl 10 groups include benzyl,

%‘fﬂ\%ﬁ@%ﬁ né'{(ﬁ“g{ (P H&%{(%ﬁéf Iof%lﬂ&ﬂcsl’lc JhngaF%Stef?';l rc:ompnsmg

about @t@aboummacﬂsbm hmrabkah naadothquembedmentpagopbﬁgp)about 10

carvor . e 14 o SR GBS o v

systengé@blﬁ&uentsf wfﬁcm ehay bertdewlnyé or alﬁerbnhdartcbatches p&f inad herein.
npojiety is thrag

u ar etero ns
Non-lirgiting| %mmﬂ'asé?fosgww y@ﬁovﬂs Wﬁ"é‘?@{ PHS”& f?ﬁq ¥‘§H&‘W
Zﬁﬁ%rﬁaw*' rrib”a?nlsaén Qf@v.gqu%(yn@&ywj t:ld@@dulltllc(:ychc ring system
eteroaryl s can. co ise a | ower,_ a
comprisBIe PRV B o 2LRU & Sleras kb ireAarear RErRa BT 2out 5 1o
about 90 PiHe A1dFhd! 48 viich BREMH MXre df ity ridg atdsds tz; élbment other than
parent noiety is through the heteroar

carbondanexamalsBiASIPR PXVRBR T i Ufnﬂ'?ve)%vn &0%1@8@9@1 idggeroaryis
can co?\‘i’émréﬁtt]di% tc%bé\?t%’hné d8mabaie %@t@x@bbﬂﬂ céh%opﬁ@ﬁblly

I n anot her enbodi nent, about 5 to about. 10
substitateditby aDECOLRICKS ['MIRY SyStern SUbsHueNtS' a\%'&h @avgbeaﬁ'&?a“?e or
differeht ry}oa%%s d-'e_ﬁﬁ d PErERATING plefiR 48, eRbICHAId Yefore the heteroaryl

sub uted wth one or nore "ring system
root n@nbshiesoe that'at |&ﬂ$’¢c¢1 NHEGOST QYEeBATESWIUr Gtemurespectiygly. is

preser@[ﬁeﬁ %angeétoﬂ?% ﬂFPé(Cfec %IFH}Q ICEr% ﬁét@go PH&H &e o;9lf|onallly oxidized to

MONOCYC S |nc ycl opr opy
the comgspopdimigyiN;oxdge.| thhymltlngfex@ymlea @(ﬁtsy;taalqjhﬂeéoamlgemclude

miti e
oyriy\SHEATG, SSRGS Bt DA b ty-eupstiytes
pyridofBg),tifexdaot, isathigedlyl, mmtw,lmiézgplydapwazbm furazanyl, pyrrolyl,
pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl, phthalazinyl,
oxindolyl, imidazo[1,2-a]pyridinyl, imidazo|2,1-b]thiazolyl, benzofurazanyl, indolyl,

azaindolyl, beniimidazolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyl,
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speci es such as, for exanple, indanyl,

tetrahydronapht hyl and the |ike. "Cycloal kenyl" neans
w@pooansasur at ed, non-aromati c nono- or nul ti cyRCT/TSI0061¢48223

system having at |east 1 carbon-carbon doubl e bond,

and conprising about 3 to about 30 10 carbon atons,

an in another enbodi nent, about 5 to about 10 carbon

atons. Cycl oal kenyl rings can contain about 5 to about
7 ring atons. The cycl oal kenyl - can be optionally
substituted wth one or nre "ring system
substituents" which nmay be the same or different, and

i |,6s0 linyl
marlff WSRO U i,
benzoazaindolyt) 1,8 44ridaiayl Keenzathiarsiyland-{e - opag Jerm “heteroaryl

also refeFly Ctlgo {‘gl )élﬁ]nfr%YeCd RQ’F&SE |‘é¥8§ %ngﬁta%n!'ér éb@mf)

I'ng exa sult e multicyc
tetrahycwrsldmluwys teurawd;dqummbomazplyl anth thentikgyin va*wéhtth@re is at

éé/cl oal kyl ene" means a difunctional group
Ieaston@(ﬁrgrﬂ@ BPSr enpval of a hydrogen 5 atomfrom a

‘%(IRSrl%lfHé(é!M"g(fo@la@yltélﬁillehé—)dﬁfaanega lghmpem wbichl thei aryhgnd alkylene
are as preximsly dapedend. e bRap s e Prtdet bjaids HifpBning atkviene.
The alkgfe‘h‘@ H\%le@rcénogé B@ndé’ﬁ QBQHee@r /Hicke afrilluﬁblemes dhikgleineearyls can

brom ne. %S St em substi I {,1 J’TE@ ﬁ.l,g i e-ary!
compns;meé@wu@mylmq Qfm{a'-d YP-HMitnY pXEMP sHtakiP SRy PR
Aleblymethyl.
oroups ISR L pSobo fzfdg@n“@wﬁg%ﬁgfzfsfz‘msem e

"wlyylBEy!t meanmen sy iafylegecmp oW erRikyiRRE) B &1E13°

prevuou%ﬁ{(&%é?\%éd %kylg étQEQHR:&ﬁBﬁé?ta' IBRepand @’J)up Rbkaimyiting

eroar ene-aryl, alkyl aryl
exampieblqﬂ amablmtaﬁqylmyygroun@tleﬁblggﬂp ﬂpmgﬁwl)énghe bpnd to the parent

roa al kynyl ene-, al kyl heteroaryl, hydroxy,
monety@ﬁ}rgy?éylb larygl koxy, aryloxy, aryl- alkoxy-, acyl

'HKIR?/IIh,etdEl@agyl" nMéans an;tyaﬁq?—hettmdmxly gralk wabmfbmq/alkyl and
oxycar bony -
neterodiyl pebp T ioURb BrSSERARs (RO (oA PRSI Bwer alk!

group. b\eﬁsmmmhg félﬁ@trmﬂé)df aaéthgdtﬂénauﬁyllh‘akaemmt gtougl kwudﬁl\slbl_é—
cycl oa et er ocyc

methyIpYI(iRe) Tﬁﬁ(%ma/ they parkit m%%'ﬁqg?ww‘%e\}‘%{%
'Y'Cyé’lU%ﬁKrl'Qrglegﬁfoa W&Pf%t:cwhﬁh& gr ?ﬁu!ﬁcnd:hlh’&lr@iswdlem comprising
the sane or different and are .in ent el ect

about § Ke@PONE 1 Graatipor GHaTSt AR P RRATRBROCETRY} SbgHE B 8 Bbout 10

arboncé( n‘?:?'é}’élaalk?ﬂﬁn@é ¥hn ddnydiargbout’ 'iﬂon@@ylsl ﬁiﬁg atoms. The
stituent" fay al so nean a single

cycloalkyhaan hecoRtianBINeosU oI ORETTITEr ﬁ%@%ﬂ?%ﬁ”?%‘“ems
which Fﬂyfﬁg e SERROOr éﬂ‘f%'?@nt( aRE arl KNdefedd aBbYENNoAHiriting examples
r

system Exanples of such noiety

of suitatgehybeggmlwclqajkg{s mq:lgﬁg(gygjgpropyj( %{Lgpgengﬁ,dqu\%hexyl
cycloh%b@ rz]a\gf'a' B 1HQr NdRiidkintSesaihPledSot dinfabis ditiSyclic Sydlodlkyls

include 1-decalinyl, norbornyl, adamantyl and the like, as well as partially saturated
species such as, for example, indanyl, tetrahydronaphthyl and the like.

“Cycloalkenyl” means an unsaturated, non-aromatic mono- or multicyclic ring
system having at least 1 carbon-carbon double bond, and comprising about 3 to about
10 carbon atoms, an in another embodiment, about 5 to about 10 carbon atoms.
Cycloalkenyl rings can contain about 5 to about 7 ring atoms. The cycloalkenyl can be
optionally substituted with one or more "ring system substituents” which may be the
same or different, and are as defined above. Non-lin’iiting examples of suitable
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"Heterocyclyl"™ or "heterocyclic" means a nonocyclic or

multicyclic ring system conprising about 3 to about
waooriomggsat ons, preferably about 5 to about 10P€T/HE2006/048223

atonms, WO 2007/ 075555 PCT/ US2006/ 048223 11 for

exanpl e nitrogen, oxygen or sulfur, alone or in

conbi nation. There are no adjacent oxygen and/ or

sul fur atons present in the ring system Heterocyclyls

may be conpletely saturated, partially unsaturated,

or aromatic. Aromatic heterocyclyls are terned

“heteroaryl”, as defined gpove.. Preferred

het erocycl yl s contain about 5 to 5 about 6 ring atons.

monccyRbE SSHERRe AT BBl bt S Er R ek,
cycloheﬁtérfyl rarf B8 INes Pist- llmﬁlrbg ésarpphseot suitabie rmunlgcydmncloalkyls
NH in a, heteroc may exi st protected

include 5\96%0'3@"34' AR %?ﬁﬁﬁ?l“é‘ya% ”é‘ﬁl‘pgN( Boc), -N(CBn), -N(Tos)

@é{%slﬂl?alﬁ{l@nbhﬁ'téérhea dﬁUﬁ@tlcFHéltgﬁéthjtﬁaWee! i® Egmoval of a hydrogen-

art of this invention. The hetero %’% qu
atom fremara bucbﬁdkxb@awg/tm!b%ﬁﬁﬁn?@@hweoh@rbhn\m XIS Rf
system substituents” which nmay be t JE,.

different, apd ar a_gde{qn% S?’hentrogen or
sul fur at om%ﬁyﬁg heﬁocycl ﬁ;n ptl 'y
cycloaligiéné leclutie t heV' coy r dshondi ng—N- oxi de and

S, S-dioxide. Non-limting exanples of,suitable
y@yclic heterocyclyl rings include saturated
Q terocyclyls, for exanple piperidyl pyrrolldlnyl
plpera2|nyl nor phol i nyl, thi onorp

Hﬂlag@m ar HW'O me@fﬁlfbﬂimﬂ chloring, t@PF’Hﬁ?o‘Pb‘PG}%ﬁ referred are
fluoring %HcﬁnYéj&HB'BrBH{W@y' | actans, | actones, and the i ke.

tin exanpl es of partlally unsaturated
'IRlngchSﬂem maam‘&: meaans a§ybshiuend eitachedde ampr@matic or non-

t hi ,
T L e
systemt Ring systerncubptiuexys nmyotm@skh@ saow bodifterent eaghdeing

ecepeefs et Bont e Gkt Ec AL, ARl Catiy, o

heterodr9l, alleyanglary!, ialkyldgl, ralklgené\-HéteMaryhéﬁéenoeryiealk@ylene-
attached direc I mar ke

heteroary|- QW)W&EVP&/P a grogﬁylaﬁxémy anwxyaél%uglkpxyﬁryl%xy, aryl-

alkoxy-t B%yﬁ'dlﬂg?b( Ihafg)chitrd kWarﬁH earBoxaalkseatbehyi, dqﬂoxydmdonyl aryl-

alkoxyc@rp?pyl &lﬁ&l c%%g %glpﬁﬂl?f]f)glyﬁ leéa?mr al%kﬁgﬁglt gﬂj étﬁ{%?a\gglgmo,
heteroér@ﬁhﬂi “’éf}/l-alMﬂhﬂol ﬁbiérﬁﬁrﬁ-)éﬂ#fsmrﬁs ®fclosiuist, alekaocyclyl -C(=N-CN)-

-Gl Lo P b oA PE P vy vvevsOn
and -S%WY@“%&@&W%&N& Yangn Bé kiyé sante asamewnpansdi ﬁre

scribed. Heteroaral kyls can contain a | ower

indepenrisnty SISCICAEA e BIALoLANHFUS 57 MV paTcPlsyia Pl cycloaliyl,
and arﬁ é’lﬂgl%rfgnc‘lﬂ’iﬂﬁ R¥lrA SuBRlifuEnt” A él@bﬁﬁééﬁﬁsnh?l@thbﬁéty which

to the parent noiety is through the a
simultaneously replaces two available hydrogens on two adjacent carbon atoms (one

H on each carbon) on a ring system. Examples of such moiety are methylenedioxy,

ethylenedioxy, -C(CHs).- and the like which form moieties such as, for example:

% o, D

"Heterocyclyl” or "heterocyclic” means a monocyclic or multicyclic ring system

compnsmg about 3 to about 10 rmg atoms, preferably about 5 to about 10 ring atoms,

o et mnemAmima ' mm mlmimamead ol bl hiie b
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WD 2007/ 075555 PCT/ US2006/ 048223 12 "Hydroxyal kyl "
means a HO al kyl - group in which alkyl is as

wee@viozissi y defi ned. Hydroxyal kyl s can cont ai PCT/U82906/048223
al kyl . Non-limting exanpl es of suitable hydroxyal kyl
groups include hydroxynmethyl and 2-hydroxyet hyl -
"Acyl" nmeans an HC(O -, alkyl-C(O- or
cycloal kyl -C(O -, group in which the 5 various groups
are as previously described. The bond to the parent
noiety is through the carnbonyl. Acyls can contain a
| ower al kyI Non-limting exanpl es of suitable acyl

! Thefe @yé ho adjacent
for exan%lgl@t? ?W@gﬂgmﬁaﬁfﬁf oﬁfﬁg?]m?ﬁgm;?yi rou@y goa jacen
oxygen andfureilfonstymsduesenbisdheTing ssiam. detg ég‘aé?? ay be
completg&a%t}ﬁéét%gg Brgﬂf%&bnf%eat&aartg’@ "W ar, (lb mréﬂn%ﬂc hh@erocyclyls are

e groups’ 1 nclude benzoyl and 1-
termed THaRBidEYI", as Mcfioey’ abm@n?raiermwyete@cgﬂﬂgrpqmambgpt 5to

about 6}(&%&:0,9& 'ﬂéeo H‘z?%é L4 W%bﬁforg grﬂé‘lgpocl}'c Syl root name
means ih%%'a‘t'qj@ad’{%t AveGert oRgg¥n or rsulfuoatom respeq;n\(qjm@pmnt as a ring

ut oxy. The bond to the par i e
atom. AayrdH §y§é'@§erquyylygd§9y%]¥és§ 1 é%yc% g?cgﬂ%ﬁ\al% as an
-N(Boc)\A@NE(FBFn\?e NETHS) @F&}tpaha tR& IlRées(uémpk)tecﬂ@lss ar@eﬂ;o considered
Non-Timi'ting exanples of suitabl e ar rou more
part oftahiﬁ:irlyeétlpﬁe%bﬁ;f‘%tﬁ@cm%ﬁ?ﬂwpW'&oﬂﬁy Gl HaPBAY
"ring sy rﬁts%bkﬁ éHtQU»%.émﬁ\ gtlﬂ?fheoéé(@l%rbr dlﬁébéntabhulam)as defined

or ary oxy) neans an aryl
herein. The mitrpgenarksuifugraiom cpfsthgsjwqje@gy@[yé |c9n Bpglgzaly\hoxnglzed to the

corresp&pg&%mé ﬁg %Xgﬁﬁle 5. éu%éfd%bll\ﬁ)rﬁhﬁ{lﬁr?é kxhaples 8Psuitable

utde benzyl oxy
monocwl&&memw mgsomylud"éfﬁatbtaidd tetemmsyplvisefor exagplg piperidyl,

h the ethe tahy S
pyrrohdg]uxgyplpgraqﬂpglu Bpw%p@ﬁ’kﬁﬁﬂmrpﬁbﬁ;}l rt]gnb%ollw 13 dioxanyl,
tetrahy@fcﬂ‘utahw|t}étra(h\§dﬁcbthhﬂmenlybnad:tams |laQ}oeganpnd§hgfhke Non-limiting

cxamgby el SHes ek SRRV BRI U Bl or romvte

thnazoh&ﬁﬁa&kﬂ'tﬁérhkeﬁ "Aryl thio" means an. aryl S— group in
the ary roup_is as rev

[i@hlquiqrpgm@eg)gg%qnel%etsfo -8 angrgq pﬁg osya{r%ﬁg of this invention,
there a'ré‘ %%r@hﬂ@%@s%@aﬂrbmwbﬂbc@nt ihe ModDItD, aheell as

rent” noiety is through the sul fur | t
there a(rgmoalNﬁra‘.‘p gwxﬂm en q?ég%g ag,tfacgfrmto gp@,her t&(%%% hILhus for

kpgaryl - alkyl group is as previously
examp\(']é; "glr?rl]%eld Non-limting exapple of a suitable

aryl-al kylthio 30 groufd enzylthio. The bond to
the parent noiety is thrjﬁg[\vﬁﬁbe sul fur.
"Al koxycar bonyl " neans a C(O - group.
Non-limting exanples of sHitable al koxycarbonyl

there .%rn%u@—l 'd@f#c%@% AP ARPUCHTBanY h?]émédﬁz bad\Ear bonyl The

2ewhgolmlgggnypénw£éz%% glﬁé@tgrg_)gg% vsrrlllghriﬁ ?kyynyT aV\Q alkyl are
as previously described. Alkynylalkyls can contain a lower alkynyl and a lower alkyl
group. The bond to the parent moiety is through the alkyl. Non-limiting examples of
suitable alkynylalkyl groups include propargylmethyl.

"Heteroarylalkyl" means a heteroaryi-alkyl- group in which the heteroaryl and
alkyl are as previously described. Heteroaralkyls can contain a lower alkyl group. Non-
limiting examples of suitable aralkyl groups include pyridylmethyl, and quinolin-3-
ylimethyl. The bond to the parent moiety is through the alkyl.
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"Aryl oxycarbonyl " neans an aryl-O C(O - group.

Non-limting exanples of -suitable -aryl oxycarbonyl
w@e@apssssicl ude- phenoxycar bonyl and napht hoxyePer/bs2v9é/048223

The bond to the parent noiety is through the

carbonyl . "Aryl al koxycar bonyl" means an

aryl-alkyl-O-C(O - group. Non-limting exanple 5 of a

sui t abl e aral koxycar bonyl group is benzyl oxycarbonyl .

The bond to the parent noiety is through the

carbonyl . "Al kyl sul fonyl "12&eans an al kyl - S(02)- group.

Preferred groups are those in which the al kyl group

'u-sydromlkgﬂ' lnyéansT beHOcalblylt grolye irpahistt aliyl st s pseviously defined.

--Hyd roxxfa&hyfl J h@”t? ?gn@% 0 n%lgyé g\{ﬂ.’\A{: %\Il’qc’ r,l“ﬁi feg A gﬁ?gﬁﬁgé lt&ﬂ? hydroxyalkyl

groupstlﬁ‘élgégmydh(@xﬁﬁéﬂ'@fnﬁhd 2Th9dicﬁdy@th)ﬂUbSt i tuted" means

hat one or

ns on the b‘é Sh
AILTRBnA A LO) o B VoA EREOAIATCACE PR Which the
variousﬂélg%:p@e%e ESret\)i‘lﬁ.lsl)‘fi gekaRBL & dTIRE Boha tBQhEEBaréﬁ’t ﬁﬂ:ﬁé‘tg is through

stin clrcunstances i s not exceeded
the carbodyt Waylst mn sqmalm aUpiven alknd INes-limiting exasniles of suitable acyl

QTOUPSJ§$B§§qgrm§P taln %fanamast ituents and/or

y if such conbinations
YAt meanstaubdawl-ﬂ(@ogmim in Bhichsthahryl gmrr:pmm@s pmvnously

RET O e e
examp@éﬂiﬂn’:ﬁblégml{ips frfoﬂlt%éfibeaa@yh@ﬁt lrl]n Naphmtoyhnd
ion into ap efficacioys thera i c agent..
'l o o AN BB ek i AR Bt B Lo préiously
descriteR Nord-Hfditiy Bkémpléof peitatie @ﬂkow MRS |h&li1dﬁih’@tht:bxy, ethoxy,

noi eties. An opti |1y substitut noi et
n-propERKBSRIIRRYETS M RLiIBEY- TR anwt?ﬁh%rﬁ’@f%?‘yw&’%ty IS through the

ituents. The term"purified", "in purlfled forn
etherogéyg |hn i sol at ed andéﬁurlfl ed fornt for a ound

FANEOXY tToeens aprgiyl-El grepatie WIHCR dhg 36!drﬁf8Hﬁd &tRIeviously
descnlpe% r}goﬁ i %ﬁﬁi%x%gﬁf% 3 ﬁélté%?téﬁﬁﬁ FoBpESRcIAleBHeHOXY and

rce or co er eof . the term
naphthtmyr Thiedabnd o Mnemarehl embleb'rlmthmugh the elbleaoxy9gnd

i.fi.ed far fer Ot -
SR okl T A 5 5 B 00k iy B o o
alkyl gmup fd aaprevioyslp dessribed. Nbodmsmeg edegopicsedf Switabiemand-alkyloxy
wn_to the ski d.a f
aroupeiude B8t A et F DaBhlghemehikl, T, Fb 1g e parent
m0|etyf|€Cihbeq#eﬁ‘ned@l$ler olegdeher ei n or vvel | known 30 t o t he
killed artis erm metaoll enh
Pyl qnesRs salenul BrPUR Y 0E eer By SiRsBa s prgviousty
descrnl‘!@i ZIQBWIW’éﬁé%xaﬁiﬁléﬁzﬂ@ﬁhééwﬁyltmé grbusbomwdalraetﬂyﬁhlo and
hat ang car bon as p‘etbero omwth
emym\fhsBW §PP€d°t %Ipéﬁ%'é'smﬂ‘?ty H%“T@k'? EFAS: exanpl es
AGyilraet ﬁfeéh%r@m Bl S-agupad Wisichaxe atrtzlegroa@f ibiay ;emv.ously
: er of drogen aton(s) to satisfy the ‘(P
descrlbed Non- hmltlng examples of suitable aryithio groups mc ude phenylthlo and
naphthylthio. The bond to the parent moiety is through the sulfur.

"Aryl-alkylthio” (or arylalkylthio) 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 parent moiety is through the sulfur.

"Alkoxycarbonyl" means an alkyl-O-C(O)- group. Non-limiting examples of
suitable alkoxycarbonyl groups include methoxycarbonyl and ethoxycarbonyl. The
bond to the parent moiety is through the carbonyl.
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When a functional group in a conmpound is terned

"protected", this nmeans that 5 the group is in
wo@7i7sas formt o precl ude undesired side reacP¢DNS2086/048223

the protected site when the conpound is subjected to

a reaction. Suitable protecting groups will be

recogni zed by those with ordinary skill in the art as

well as by reference to standard textbooks such as,

for exanple, T. W Geene et a/, Protective Goups in

Organic Synthesis (1991)13W Il ey, New York. 10 Wen

any variable (e.g., aryl, heterocycle, Rl, etc.)
"%g?'%?ggﬁ%ﬁﬂ"hﬁ@aﬁ@ %ntéﬁEO-C'@Oi}n%rcﬁM Nad-liitingexammpies of

ts definitidon on each occurrence

S
: -s~uitablei~arm)e¢memmdfgreup%—imxﬂ¢!qa;iphie@ﬁxmar@@@yk,a@ql ﬁn@phthoxycarbonyl. The

curr AS, . rei erm"conposition" is
bond toﬁﬁ?&ﬁ@g?&&'é&é%iﬁ%@ﬂaﬁg%adﬁ@ﬁyﬁcorrpri sing the
"nelikoadargndtineans amathalisddiG(@d gaowpen-limiting example

el | V duct 15 whi ch - <
ot o sul e BBV P SRUS Gy E Bt @ no parens
moiety ISHr8d§RM& chrbdrye.  speci fied amounts. Prodrugs and
BV EHPR LSRG TN S OpkrQiPOR- BYE BT i afbe&nose in
which tﬁ% %mi&i gobﬁ id lowBraaIRAL TReCboAd & Bd parenPosigtyigsthasugh the
ve

livery Systenms (1987) 14 of the A C S..
sulfonyBynposi um Series, and 20 in Bioreversible Carriers in

'%}rg%l.m%ﬁiyg%eéﬂrg %ﬁ)argﬂg?og)-%rgﬁ?g.chﬁe bRfhd, toARBrpar@nt moiety is

rmacedti cal Association an er ganon Press. The

through thersullerdr ug” neans a conpound (e.g, a drug .

"Pﬁgqgﬁﬁ%&tﬁ&thﬁ{ed”%éé?{?ﬁé\rcﬂ?@o# Motk \Hydr8gdh€bf the designated

conpound 0 ormula () or a pharmaceutically
atom isaapdacedivithsn selectipn feare toe irgicatadeaur: RECVERE dhakthe

. The far ' Y, : | RechrBl t ded,

designg{§4 HoAS n%&%&gﬁ{éﬁ%rufﬁ@ﬁ%#ﬁ%?%*%ﬁ*dp%?esses%, SJuch: Sxceede
and thatshefsubstingiopl esutthinagiabiedcompoundi Gopnjpations of substituents

di scussion of the  use o r ' '
andlor SR Sk SarEFod e R il BA4ER Sl compouncs
By “stab¥é E_@ﬁﬁ)dhnw blt') lélétc):tf‘ striretufe’Gs SneSynpesmpoudet thed js autiiciently

in Biqgreyersible rriers in ug., Desi gn, .
obust 8 EvE KIS fo el e e, TR B HBishe, and
formul&Rs W B RINRsMigaciol88fedlpeuticaigeaanpl e, if the appetite

suppressant, netabol.i.c r(g,_te enha

[

T e tera PRRPY PUPSUIIRS PeSRs SRTBDR) Py estitiof Wi the specified
groups!, YA8ica® &} miidtids. An Féf;ﬁi@h@ﬂ%/ Gabstitted Moeetyamagdeeunsubstituted or

formed by the replacenment of the hydrogen atom of the
substitytediwilhaine onmare SubpsHiE™sch as, for exanpl e,

ﬁ%@)rﬁ'gd@ﬁfied(' GRn BlANial tamay bpxrnesiadd add Worified form” for a
2007/075555 PCT/ US2006/ 048223 = 15 (al kanoyl ox¥|) et hl\él
compavad refersrtorthe rhysial $1336PTaaidgompound after beihg iso ted from a

synthe%‘cr%%&s' 37 hatdaneyhReyor &hbinatibharkrat! TADS StHedlek "purified”,
carbon a tons, - al koxydarbonyl oxynet hyl having from 3
"in purifedsfaren” teoriin igotated mmmfm@&amdﬁya@mm refegs tythe

ick t 'hei i ificati rocess or
oryeich s 8pf G980 8 peing otiapeo o  pyicatn progess
processashdesaibeadshergiro( wielldsnoven bothye Skilled @misanlin isslfigignt purity to
be chafrrag{grigzatb?e 8y %?érpé)ar}daénoa@t‘ical techniques described herein or well known
to the skilled artisan.

The term “metabolic rate enhancer” refers to compounds which improve energy
expenditure.
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1- (N-(al koxycar bonyl ) am no) et hyl having from4 to 10

carbon atons, 3-phthalidyl, 4- crotonol actonyl,
w@a0omm7i5et yr ol act on- 4-yl , PCT/US2006/048223

di - N, N (Cl- C2) al kyl am no(C2-C3) al kyl (such as {3-d

I met hyl am noet hyl ), carbanoyl - (C1- C2)al kyl, N, N-di

(C1-C2) al kyl car banoyl - (C1- C2)al kyl and pi peri di no-,

pyrrolidino- or norpholino(C2-C3)al kyl, and the Iike.

10 Simlarly, if the appetite suppressant, netabolic

rate enhancer, or HMG CoA4 reductase inhibitor

contalns an al cohol functional group, a prodrug can be

aﬁe dl¥o Hé]ﬁot@anhapsw Bhrisdn bEavélyss @@moatmm\mfh uhsatisfied
grougy a group such as, for

valence(s(jm toetaxkse msy’ﬁg@ﬁmles gngd (‘l@bl@gmr@gdgﬁsgﬁmeg tﬁyhave the

st ST oence

wr(eﬁlafm)aid{mtgmmmmcampmm isytermedc erolegied”, this means that -
Cl- 06
the b FRSREIFET . SRR QS48 SR eaci Hthe ptectea sie

when the amﬂammd nsganmmimed to adaaendansmtablel potecing omupseavill be

- naturally urr n oac i ds
recognlng (5}( 5‘8’@'9853258 8gty€{zs theﬁ ea(g) égfgéfence to standard
textbook€Stichi & fBF eramiphs, 7. GWD@&beﬁé &t dly Brateylive)Groppein ngamc
hem acetal form of a carbohydrate), and the 20 |ike.
S.Vf’fh"—’{”ls (t1l98"é»p\6’é'lei>’t Bevi¥pressant, netabolic rate enhancer,

) g%néﬁﬂau&t Gs@aryli ReivbtPdlel REOERVY Gédifs orethae one time
nc e

rou rodru can be forned b

in any eaAtiiuentRt INof ORI dr by ERTALOR 9 SERB OSeHE %ﬁﬁdﬁ grdgRgndent of
its defi 85%% V}‘;Btl?é'r odd@fren@ganpl €, R-carbonyl,

ar bon R -carbonyl where R and R are each 25
Aadmldemm sthecterral ogmiprgpition(” qgjr@gpde 9 gacRpIPass a product

compn%i@z%gl aécéfn%crﬁo £8€¥htécf‘£}) pr%ﬁb@d ar ec?tg}tﬁoé’e?wlegcﬁs any product.
which re€litE€pdisé&tyy ooindireetly yfkom-@(rmsfm)a‘tf@mmethgs;pe(a;_ﬁqumgredlents in the

al kyl and Y3 is (Cl-C6)al kyl, carboxy
specnﬁ%%fn&%lg Pkyl , ami no(Cl-C4)al kyl or rono-N- or

Prodhus(4Hd €b)altdsy bathencmhpplinds ©f Yidg Wientiverarerals@ i s
H or

t hyl an LS
contersiated berein B apeiah FHPREPLARTS RIPVIRS 1 BeHighon ang V- Stella
Pro-dri#§s B)tW%\l'éld?éV;\ﬁry LS,ysfmfls (1e87) k¢ of @tieﬁoc Srcﬁy;mp:)sgm Serles and
ounds o e _invention S
o cior AN BB ER 8 A7 o S5 L dricar

Pharm@eeahtAA SsPhtitNhRd FetHadnREcYS. ‘retéwmﬂml pradndjg\l\ﬁneans a
2007/ 075555 PCT/ US2006/ 048223 .16 t

' COMPOURGCSRP CR4® PIRRIIEPR) dhgl 'éﬁr%?ﬁfpaesg%t et Y)Stjde%l cgfgpound of

FormuPePﬁS?bY%t;%jarnﬁﬁéHe‘Iﬁlcal!ySQE ?t@b@gﬁﬁ Rydrays oe @blvate of the compound.

assocl atl on a conpoun this invention with g h |
The tranSfﬁﬁT\éU@GIm@hPC‘ﬁliﬂ t@cwé@us Mechasisos (§19-akY Hogtappliin or chemica

proces{s)s'é%g.l dfch ¥§rf}5tggaﬁﬁ>‘9é gﬁﬁ)&;h hg&‘fﬂl{/‘s@""ﬁti bfcdea! Adiscussion of the

g, I ncluding hydr ndi n In certain
use ofipredargsels providedsey Wal-lcgumu anigleVG aﬁiaﬁae Rsp- d@eﬁaﬁsu Navel Delivery

Systerf'l%r" \%ﬁa‘i‘ﬂ'o‘% M@%‘n Cr C)?}Eggg{u‘f'? U ?QH@HPé?\ﬁersteeCamers in

borporate atticé of the crystalline
Drug Bedigd, edSﬁb\meB amxbmpeemeecamanarmoauh@al fydregiatigyand

i sol tabI | vates. Non-limting exanples of suitable
Perga%r\/ e'r%%l(}ude et hanol ates, nethanol ates, and the

|Fd?9exarhblér, #ttRe dppetites slpptessant, metabolic rate enhancer, or HMG-
CoA reductase inhibitor contains a carboxylic acid functional group, a prodrug can
comprise an ester formed by the replacement of the hydrogen atom of the acid group
with a group such as, for exampie, (C1—Cg)alkyl, (C2-C1z)alkanoyloxymethyl, 1-
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wherein the solvent nolecule is H2O. 10 One or nore

conpounds of the invention may optionally be converted
WO 008/07356% vat e. Preparation of sol vates i s genkCHUB3006/048223

known. Thus, for exanple, M Caira et at, J.

Phar maceutical Sci., 93(3), 601-611 (2004) descri bes

the preparation of the solvates of the antifungal

fluconazole in ethyl acetate as well as from water.

Simlar preparations of solvates, hem sol vate, _

hydrates and the |i ke are1fescribed by E. C 15 van

Tonder et at, AAPS Pharntci Tech., 50), article 12

bajared a@é Chawet kanoyloxy)-ethyl
e e

" having fiovo Bies! 0 Qam} glargsi ﬂ@XWPPFWQXMéWgMﬁ'@V'W ?Ié’é'" Pdg 6 carbon

atoms, AR SrpBR R RAR Sy o ARGRChborpatafis.er of
1-methiyk tiatkaxycarbamdoxyethyhhaving frem dite Srcatbon atams, =
ff to f s, lated b
-Gkt RerRolrhaih Pt € Epfbor Bore, o 00
1-(N- (amﬁfxy@émmm)dmurﬁ)emmamogdﬁqm 4 th 6@ aainbon @t@EQnﬁﬂDl’dha"dyl 4-
e solvent 0 e t r
crotond BEy bty b o Bt T L B BrbE Samton (suen

as B-duh@%tﬁ?l%n‘hﬁoét f, lc%lﬂbalb@yng:pwgyakm}'lgﬁmaﬁchHG@)alkglaarbamoyl -(Ca-
mass in

f 25
Calalkod aLRRETEING PYsaUhopar o AHASE: eali D4 e ike.

@ﬁﬁméﬁ{: if tHe ageb’ﬁ@ s@ﬁt@gsamnhetabonbeae @ﬂiarﬁjﬁr haeuMaG CoA
from?2 I n anot her enbodi nent, an

reductp%@ infiBiarEoni N agy i) RN 810t & pradrug ket B formed by
the repﬁ%@@ﬂﬁhﬂ?ﬂ* theaﬂygng)g%t‘?v 3kl 6Nihd'dRoRoPifouly withel gidisuch as, for

e term rel ated di sorder"” as used herein

exampie,f(éhsCﬁ)e'wqu@M h{(En-Colatanayiepasthylpat i ent
1-metf4-N1E, %@Ml&a‘?\f oy RRyDEII, R84 L alieRy b by Rkl es

i'sor o ['ude
N- (Cq—ﬂayalkmqmrbtbnidaeanhmeﬂmde@uapn@ﬂ (@ki%)@baﬂ@)ﬂor ders

a- amm.qu%ér a‘&?w&q@f r%e)a%m VoerI az-gﬁ'HegB?qﬂ a-aminoacyl, where
each djﬁﬁrﬁﬁd)é'@yl @ﬁou;@ﬁ@tﬂﬁepﬁnd@ﬂﬂp@@l&hted feorn ahp omitdriadiy om:burrmg

e SRl TN L SEOLtSy By AR08 Mot rantin rom
the reﬁ%@gl LN O Q_l)r@@b thREntiBtstapicreivet 8 aribehytirate)ednd the

herapeutic, "aneliorative, inhibitory or preventative
like. effect The appetite suppressant, netabolic rate

%ﬂ?é‘&?ﬁem%f sUPreC0Ant, BitabaRe rateehidAcYr, 6F HIME@- CoA reductase

present I nvention can formsalts which are also w

inhibitohncogpetes antaminesiunslientl @PUPREf RICEAHIS CaB %fé’fmed by the

replac@%t'&fea ﬁ%ﬁ{gﬁe@sé‘lh% H tHEBARRR hfodvRheN BRI EUh abhfor

present 1n erein 1S undéerstood to include
examplef B-earbonyb R@tearbphyk SR -carbeny! where Rypgd R’ are each

mdep%(ﬁ%l?ctglt S a,q'@ k§/§ (t?Sg- %ép/cﬁ)dalmnaﬁeﬁgﬂl BVRdcé”r%'b Fls a natural a-

|norgan|c and
amindicyBbi Ralehlis-anaiscneyl, -@eoms(m)@x I wehefreinmé tisnHt (C1—Cs)alkyi or

d/ dd
benzyhpod DAY 3 e Ses T (e sy hari® Y2 a6 ACSnplkls Bakifiy
(C+-C 5W%nrr@i€91@aslkyn8r Mdr@—NOBrUhN Nf-(ﬁ&@cg)aIKW&rmﬂnmlkyl -C(YHY?
contai ns both a baS| ¢ noi et sug

{
wherain ¥i‘ti i Pomethykard Ye HMANR- ﬂﬂqér}“ &516%# Relpenino morpholino,
piperidin-1-yl or pyrrolidin-1-yl, and the like.

One or more compounds of the invention may exist in unsolvated as well as

solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and
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noi ety, such as, but not limted to a carboxylic acid,

zwitterions ("inner salts") nmay be fornmed and are
wop@rotEsds within the term"salt(s)" as used hePEi/mS2006/048223

Phar maceutically acceptable (i.e., non-toxic,

physi ol ogi cally acceptable) salts are preferred,

al though 15 other salts are also useful. Salts of the

appetite suppressant, netabolic rate enhancer, or

HMG CoA reductase inhibitor of the present invention

may be formed, for exanples by reacting the appetite

suppressant, netabolic rate enhancer, HMVG CoA

the like/ SHHQttl@Sir?lenHEB'thbf He Plehhien RiSSeRE BdtM %@il\lralédvaﬁdlumlvated
acid or base, such as an eqU|vaIent ano

ToiTis. IS0luates MeANS a dhyaicab BESPAIHAN &f a ¢emMpaHnd Gt éE!SpiPY%'E“é%“ with
one or m%% %olmnt%qolagﬁf%%usf h ?h%élﬁéésﬁigfﬁnw mvolves varying degrees of

I'zati on y~ acl tron salts include
ionic armt ebvwdlent basdiogh Htchsdlngdwmeges bongding: dn sedtiain inatarces the

{ t t
ctvte i e 88 i 5 i 1 B P BN oecues
are mccbbﬁ&{:ﬁib’dlﬁ}t}?léfcr%limdramw;tbﬂﬂfa c#ystﬁll?nes?hd n8aleated encompasses
met hanesul f onat es, na engsul f onat es
both scpyiaTRPDESe FRGUBEPAS SV AEBp B DL o ples Y Litable
solvate%%&l'uﬂétéiﬁa nSletdAtrRgihdridtacabAg thé likecaythbes' is a solvate

tol uenesul fonates (al so known as tosylates,) and the
wherein the songat malaawieys HeQ-ds which are general Iy

ESHARRE cBHdaR 5ﬂhetlhﬁeﬁMMdW@ptﬁﬁnally be converted to a

phar maceutically useful salts from

solvatep RseReation @aﬁolwﬁﬁdﬁmeﬁ'é’ 'éﬂ%\ef{]s'galds 'fo5ex@mplp . Caira et al
J. Pha:%%gageutﬁta{l‘@a 60%‘“ [Rd3) dedefibbs tR8 Prepiration of the

arnaceuti ca I Properti'es, Selection and Use.
solvatmf(tﬁecm)tlf@ugaldh:cowa[zgge w@;hygacg@% asayelpgas fragpwater. Similar

preparéﬂ%n hgf E@l?lgﬂaté %@Ln ?ﬁfv%ﬂg q@c&%@e@@nd 8 dke %ré%esenbed by E. C.

rnationa rnmaceuti cs
van To.?ﬂkf 2.‘-\151 ARESrRirarmS¢iTalch., B{8), Rrticlkei t%(moweangqup Bingham et

o, oGyl g AR B oI PR

dnssolv‘ir’r‘%ﬂdet favehtige Admp’buﬁd mt deflred/\aer’ruungis of 1h¢')dé:ssre¢i Sloheant (organic
ite

hese dIS S are.i.ncqrpor
orwatd b D 53 e YA OB LR B ot e
solutuoﬁ@’f‘&‘félg‘s%ﬁidiént talfsahi criyetatd whidh arestien sslatedd:)wst)andard

ithiu and OtaSSI um salts al kal i earth net
methogs AgAlylichl [ashEMDERHCHHEF: 16" RAGIL LR T aToRehys Show the

presed/é.‘;et & PedRINENtRab datéhah 1h 2nptals & ga;ajhzataqbn agajresea;h
di cycl ohexy| am nes, t-but Z} am nes salts

éerqtserab.o@@sngﬁsa§egrhﬁrﬁirhé erp JQ PRAAT heied vpENeight and

havmgBS‘%'o% Hhbs® @'di'moggfééﬁér NMRYoRE e@kl\t&tﬁdlﬂférﬁedn obese
g ents such as | ower al kyl halj des

patuen@haw Buthe! BEIOTERIRS! |'He'c§"°tb%ﬁ'i"tﬂ>é‘§’"§ﬁ8‘ qrbgPa%%PaY'eht has a
BMI frgh]a#§¥clég?U|l{|%tn%‘ﬁhéreerglbo@'irﬁghméln oE’éé& Bﬁhenﬂﬁlﬂs él Bt g'reater than

ong chain 10 halides (e.g. | aur
30. Ingstil mcéaeyerrmrimeab@n obese @@yeahha$ aoﬁwagyeaw &'P%@/ pO.

hIar%1 Stth meesﬂx BRAGY! %}@ephgggtsgdlhe%me%:@to a\fdisorder which
ers. c

aC| salts ase salts are
resultd friband eatieot bavupgaa BMieoit 2% ar byeatet.c Monalyndingagxamples of an

h
abesise s B SF0RELle HIEp ) GRH086 81 i, B Ben, s
disordbes BRdofight b otbpresspondi ng conpounds for purposes

"Effective amount” or "therapeutically effective amount” is meant to describe an
amount of compound or a composition of the present invention effective in inhibiting
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15 of the invention. Pharmaceutically acceptable

esters of the appetite suppressant, netabolic rate
wendvantssy or HMG CoA reductase inhibitor of tPEr/US2006/048223

present invention include the follow ng groups: (1)

carboxylic acid esters obtained by esterification of

the hydroxy groups, in which the non-carbonyl noiety

of the carboxylic acid portion of the ester 20

grouping is selected fromstrai ght or branched chain

al kyl (for exanple, acety{s n- propyl, t-butyl, or

n- butyl) al koxyal kyl (for exanple nmet hoxynet hyl ),

the dlse@,?gﬁ#ec ‘gﬂ%xﬁgﬁl@qu&e% t%yﬂﬁ%&éﬁ%ﬁh%'dﬁ%ﬁyﬁherapeutic,

“ameiioraiNe Qﬂﬁidlt}brﬁub_pte\lenﬂame{\eﬁbct for exanpl e, hal ogen,

al kyl , 1-C4
'Iihﬁ pgﬁg’g %.ngggsérgu mfatégol; é arﬂé{éﬁ? (Qw(iﬁlij(ﬁf%%Alreductase
inhibitor &ofh@ﬁ@i@h?mveﬁﬁoﬁ%‘ﬂﬁﬁﬁﬁﬂéélw%)uh 413 alemvmhlacthd scope of this

f | |yl |
inventioph &gmm%;togggg@%éﬁé S\QIJE’P);?&;%“ OFL!TS"g‘agP% r %‘?ﬁwé@‘?&%?%’ of the
presentelﬁ(lsﬁﬁ? gﬁ%ﬁ @?HB@FﬁoSEttS rlﬁcluHBBfe’R#eﬁé'é td8hlts thereof, unless’

exanpl e, (C1- C20) .al cohol or
otherwise dndicatedd aﬁ'qevtgrmv'@alt(we,r @sgempjpyegg, hgrein, denotes acidic salts

formed gﬂﬁ’bq{or F%@/?F% &a‘;\llé’ %%[ & as W&l aerekid @alts fgor/r&'\ed with

res IC rate enhancer or
morganlcedndtcasmgaﬁ(it baseshin eddition, ivéhen ﬁ@eappﬂﬂee&unmasm metabolic

rate enlé%‘né?r, iOH?-ﬂ\I}iE%BA @oRict Sl fn%b&ﬁ%fetpé Pr?é.ggtlﬂtmibgﬁﬁgﬁ %Bﬁtams both

rent” stereoi soneric L
a baSIclrﬁbm‘lyl&del'ha& mltinat tienited spamyiricing or imsidekzoleh@nd an acidic

Ite suppres bol,i c t "
motety SRETRb  BURRUERET o BB By FRBBRE iR e ma e
formed Qﬁ'\d/\@l'é irfudddivithigsthiehereofsalt(sit lasdisegl heredmi Rhadhaceutically
2007/ 075555 PCT/ S20 6/ 048223 1

acceptaiel (1 MIPTr sk A SKIROERNY acceBiAp el cioop BTag. atthough
other sQﬁQ@ré‘ Qﬁsd)ﬁseﬂjh%alfsoﬂpwié‘@ﬁpétﬂe\mldpr@ésém,emébshc rate enhancer,
sol vates and esters of the prodru form {W 2 |
or HMGrGeA redyeiasainiypitor af H&PEE}S@N '@\??é"ﬁﬁﬁéx @}?A qr example,
by reaé‘iﬂ{q #espidthe %%BBPéééaGn aRfbtabOIRd ﬁdt@ %hah&@ﬁﬂﬂMG—@)A reductase
as enantioneric fornms (which exi st even in

inhibitor lof tBe aivessTddnygntipn, witbtan é"wrﬁ(%?f' PoPaRRr $YCT 85 A8
equivafdiht YPhGHESa g'ﬁ?cﬂum SUBS bistdHerh whichrineSalt gieipitates or in an

| ast er eofrer | ornms. For exanple, if the appetite
aqueowpmthssafmlowed&%iugph&lzﬁﬁpé enhancer, or HVG CoA

E?cgpr%lgﬁﬁ &8N E&LFQIft%ngu@é %%%;Hteé né@cerbQﬁas benzoates,

|ncorpora es a or a fused ring, both the
benzeressifanades, rsigidtes.neorases vieutyrates, eitrrias. CaMphaer ates

camphpﬁ%ﬁllsﬁ‘%ﬂ%yfbwé}a{éée P@&I?Fl?%g%%dg%gﬁ]rhs S, ﬁ?ﬁrmodldes lactates,

f €0l SOMmers o
maleatlelsvmmhanesmgqna‘tes reamnpbb:nesblﬁosam aittatab| gxalates.gfhosphates,

mers, b
propiofa{iSsbRTEGE: fbsElec SpREIUe: Sinalfls HEMERayee |
toluengé B AHIEO(BEE kn?Shm shitosylatesn) and th\:é litdneAgidiiopally, acids which are
i nvention can et uratio
generally Sais FeAUISPI ‘dedBsdahaio o erorracaaical PRl Sdis from
basic ;Sr@érrﬂﬁacéﬁicbi corg?)ghﬁdt%re cillﬁﬁisﬁed, forpém)‘fr:b@ bqrﬂal Stuhl B al,
Camile G yiads,) HaTEhOGhE BHEGPAGeUICEHSHIS dEpEries, Selection and Use.
(ZOOZﬁ@flﬁQ'WQQ?J\R:Hr St BERYE et LRUISUREFof PRSIrhaGMATcal Sciences (1977)
somer's, racenmtes_or prodrugs of the
66(1) 1 19: P. Gould, International J. of Pharmaceutics (1986) 33 201-217; Anderson

et al, The Practice of Medicinal Chemistry (1996), Academic Press, New York; and in
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i nventive conpounds. Diastereoneric m xtures can be

separated into their individual diastereoners on the
whawre73565 t hei r physi cal chem cal differences BYT/US2006/048223

nmet hods well known to those 20 skilled in the art,

such as, for exanple, by chromatography and/or

fractional crystallization. Enantioners can be

separated by converting the enantioneric mxture into

a diastereoneric mxture by reaction with an

appropriate optically actyge conpound (e.g., chiral

auxiliary such as a chiral aIcohoI or Mosher's acid

The Orggétg gBrc{kp g’oﬁaeg%ﬁﬂ%ﬁgg\q@%rﬁg ) éﬁ?lﬁtépggg? on their website).
These disamsermm mdaspotaied tereisgnnuifae e heselgnt i oner s.
‘Eﬁ’_ T ,8 %ﬁg?ﬁcigg%tanﬁﬁgﬁm% %gltgyah@ﬁ ﬁﬁéta?sﬁﬁé &dth as

nvention als
sodiumi, ftHi @lﬁi %&U p!otbébﬁlhedans)r‘a:!mlir(éeafthtmetal sals suich as calcium and

magnepi Aok A i et e Sisesifor SRS S Pl e ==

d|cycloh¥x?\8nﬂﬁ8§n DBYYD Srifesitaid SalBaRhAimIfsacigssueh a¥arginine,
erent fromthe atom c mass or mass nunber usual

lysine ansLithe like-Rasie aitregeinsretaining grgepﬁﬂegymaquwd with agents
such aé WéPQIrKQF ﬁgh(%é’é ?a §°Wd§trﬂﬁ e bR %mdr%sl 'Bﬁd)Mﬂ:%s and

sot op carbon, nitro
|od1desph©l@ﬂh{bsul§at€fs|¢ml eethy. giatbyl aad @Ew ﬁE'fQ S) 'Igpg chain

ot 5, 5, 0491 s il AT s

(e.g. b@mylaand plsmmpwbhﬁdwldleabearwoﬁmﬁ%ounds of the present

VenthI d (s%|1|1% and 6898 galté QP% rflrgg%aﬁ? ;ﬂgu@%ﬂégut%faﬁy

ound~and
acceptdbm salbsuwnbm thassseopse offthietingeestiort iangd. all 8¢y andibase salts are

consid%?%? gap&gle(ritagtpﬁi%g)fgé%gtcglqgs %{5 sg)t%rtéf Cil’:(glrrl;%unds for purposes
of the iAQkAGOALI | ity. Further, substitution with heavier 5
i sot opes such as deu eri um

FharEATeviEp iy stera o Srieay BL ¢ BBRPUTE R AF gl fEpbolic rate

enhané&t %WJIN/IG @"o@bi‘édJc‘t’aéeerr%lbltdr@ftﬁé&‘pﬁéséﬁt Wvéﬁtlbﬂhfﬁchbdé ¢he
or reduced dosage requirenents) and hence

followipg @rewped 1) FaSomisiac RSIaIR AbaIne Ry eaﬁeélapﬁﬁon Qb gydroxy
groupss W&qﬁ\é’ﬁobflfar%ﬁ?ﬁﬂblétmﬁ Heé @Brtﬁﬁ&h@% ?bhibrb@f the ester

prepar ed |'ow ng procedures analo ous o those
grouping e lsc!sa@dieql ﬁ%étrgtgifé@wrafh@h%ﬁ chain alkyhdoExampple; acetyl, n-
rop 8 5} By IR o RORARG ), s o
example.ozery!), @aglewvalkvbﬂfgmxmplﬁ fnhqmwmqthw)a@rp/ém @xample
0 -
ey YRS o BT RS BALRGBfenclcy EmIEp o (0ot
or amihby (§alsnﬁqnataal esiess sucbsa%a&yhmi aradaisujtfornyt (forexample,

t e
meinaBBRSAAE) T RGERO Mo BeE T PR PRI CTofue e o
phosphbaaty estend anuwsmmcmn arhmrttephmsmihmlerMewt i Thé phosphate esters
sition®. is also intended

may bg L RAED RBERTTECChY- RGP . dL SR BT o'a ey Cetiyative
thereo‘PfornlWQ 2 Badi-(OReC L5ad ,gljdé@@l phar maceutical ly acti ve

ents such as, for exanp ”,E,,?Uhd of H?\? péeg

e appetite suppressant, metabohc rate enhancer, G-Co reductase
inhibitor of the present invention may contain asymmetric or chiral centers, and,
therefore, exist in different sterecisomeric forms. It is intended that all stereoisomeric
forms of the appetite suppressant, metabolic rate enhancer, or HMG-CoA reductase

inhibitor of the present invention as well as mixtures thereof, including racemic
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i nvention and an additional agent selected fromthe

lists of the additional agents 20 described herein,
WwW@bkong7assi h any pharnaceutically inactive exci pPCBEOSH06/048223

The bul k conposition and each individual dosage unit

can contain fixed anmounts of the afore- said "nore

t han one pharmaceutically active agents". The bul k

conposition. is material that has not yet been forned

into individual dosage units. An illustrative dosage

unit is an oral dosage upyt such as tablets, pills

and the like. Simlarly, the herein-described 25

il AT GRS s o e

i'nvention
compouridshs wWellndstiesalts, sleatepass ¢stermdhthe pradiugshfosm part of the

t he afore-sa |t|o and i.n
present jfveationh i eeﬂamaee yeseft invainnt e SRS égH%}“W‘)aﬂg%"d
posmor&h MAmeAYHOREN Ysastaitiothélic farthiss(whishImiay esqst @ven in the
esters thereof are useful in treating obesit

absencetRiasynetrg earopns)y @@g\erlcégrn?ﬁ,eatggwépmeés%e d., substituted
biaryls); éﬁggﬁé&@%om@?b?g%bc chﬁtéicaﬁ%lénﬁ%e a@beﬁM%@pﬁressant

ase 1 nhibitor of resent invention,
metabgiicaratmenbaneei, 0y Fﬁ‘dé?eﬁcd’br usipseinhipierafdhe’ pyesent invention
mcorpqr%i %5‘ dBUSfeeB{md %Z?rb Rﬁe@ 9: ﬁg:ﬂ?% r(}:ié1 a@thréHéH@#\'\@ as well as

m:xturqshalrmmrax:edl\m%ladbemc@blee)fdberlme&n’ﬂkac| p| ent or

g’éﬁ/ ﬁ}éﬁbﬁg}%%%&%&é@%?%%%%b po) |”o%%0‘7fg§§g'ﬁ\5éﬂ'°" may, for example,

ding t
be substaﬁrmday treghat othee igoroats, or away be. adfhaedofqrcﬁmpbﬁ asHacemates

or wnh?‘;q q er Sclzj'rq\l}ggtélggna&l Sﬁg?e;oq%acvg\gé Gﬁlé Xh"?glcc?éjrh@rg &f the present

eof, ~ can be
inventiéd B e B SIc R)Confgpanemt as defiged ibyahedURAC 1974
i ntravenous, intra nterperitaneal » « "
Recomge@ﬁ%ﬁ’g‘le Y § gqrn?%pqaétm YRlg o ggér prodrug” and the

like, is ¥MEhBES t6 Aduiy a'inW&E R salt,i szji‘l/ateoﬁptmlatnd)pmdrug of enantiomers,
conprising the appetite suppressant _or met abol | age fth
stereoisAMATE efotamar hcl A RATERS RGSHANA! f3PMGES, Jacemales ér prédriigs of the

,m,em,gg%w d<Lal ly acceptable salt, solvate, ester, or
utomer thereof can belnaformswtablefo Lff
&jaﬂ@r@mgﬂpdﬁlm@ra@ cambe seppraled iniq m\retgdwé%tbé‘ :g%tereomers
on thelb%\%ggér elraﬂt"c';‘fé?b’z?l &{erﬁicla}’d?ﬂ‘é?@ﬁé@é 8P $nethiodBarsit Rhéwn to those
S

ran ermul sions, syrups, or elixirs
skllledﬁh dhe admsushtaSo ey @e@mb@ by greptearanfy-pRo/or fractional

crystalig%t;(grm E?\%ﬂllloﬁtbqg ReHL 'sggg J(FB hkorfatting Yhé leRBntiomeric mixture

sweet eni ng agent avoring agents, coloring
into a digstgrepmaTic mixse byngaa@ymv\gth arrp@pmﬁymg apticaf|y active

comp%ﬁﬁ,ﬁ{ﬁé ¢ CRHBP )WQW sh Q'Etaam}él%l&%cﬁ cﬁrmégﬁéf s sznd &oride),

nven of a pharmaceuti ca accept abl e
separz&t&ich&s@bsmremear\d cmn\temn@meg hydrpbaing) t elndlwdual

mnlst edtoa | ent r g
dlastemgpla tg ga%oerae%ﬁfyq%gg gélég %‘?\fgﬁogﬁ‘atrﬁ.t (E T 10%%@ocasnealso be
separ@t%dgﬁyeuwaer‘dhlralSHW\leCICOMmby the severity of the
condition treate or e
PP i LAl RS OPP IR SRRk gpfiBpunds of the
presehtiRvEAGEE Whith vea idérticadlo mdﬁeafe@aee U'tereﬂd Iyt for the fact that one
acceptable salt, solvate,.ester, or , tautoner ther

or mOERIAIQMS BEF £RPIPECH RY PARIYRhAVIRS PRAJEMIC mﬁssafaomasa 'E‘mbe’

dnﬁerém/fllfﬂn W&tom"@h&@s dehadnuhtberiiali§Gound K@/n@fure Examples of
preferably about 0.5 ng/kg/d to about 4Q 20 [roq_' %
|sotopes that can e incorporated into compounds of the invent inClude isotopes of

hydrogen, carbon, nitrogen, oxygen, phosphorus, fluorine and chiorine, such as *H,
34, 18, 4c, N, 0, 70, ¥'P, 2P, %3, "8F, and *°Cl, respectively.
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Non-limting exanples of HMG CoA reductase inhibitor

conpounds useful in conbination with the nicotinic
wW@eiod/orssept or agoni sts of the present inventiPCI/HEB®06/048223

| ovastatin (for exanple MEVACOR(D which is avail abl e

fromMerck & Co.), sinmvastatin (for exanple ZOCOR(r)

which is available fromMrck & Co.), pravastatin (for

exanpl e 25 PRAVACHOL(r) which is available from

Bristol Meyers Squi bb), atorvastatin (for exanple

LIPITOR(r) which is availgple from Pfizer),

atorvastatin, fluvastatin (for exanples LESCOL(r)

(V&bnéglléétﬂ%xcgdsl’l&wﬂ)&eﬁr%P@Mﬂ{}é k)?irﬁ bRIderAHhntibn (e.g., those
labeled u«iﬂoﬁhmﬂ C) abe dlseﬁd pn mephpaantkandioy sebsels Hissie distribution

ascavel R IS ST ATEELeoLBER Bld P et

for thetrll'i%ésﬁé/@ﬁbfﬁﬂdiaﬂéw @hg&ﬁetHK’taﬁlMy omemarasmmmén yetrengavier
receptors nav e | cate [ (S)
isotopes GYehs BANPHUMS It LAY @fﬁo ioieailn BETRRALGE Foyantages
resultmgL’fF@ﬂ%[re i REbdRc sesisint niragenssed i vivoeialdlife or reduced
S WD 2007/ 075555 52006/ 048223 . 22 have

dosagetr@@nnr@nﬁﬂtékéﬂd henggdanay %Pfeﬁ%fdﬁ‘lj M PRGN FIEGURS
|SOtOplé%&q5{38 %ﬂ‘q bigs€ Wtﬁ@?é%%gﬁﬁfétdﬂon d:éhi_lgéﬂét‘émgoe prepared by -

eSIt -rela I ons rece

fouowu@qpmgedusessanalwgpy@ tadbasedisaiesad e SPReMesAnd/ar in the

cramolsSh AEEAE 05 R 5 s Bty vl et o

a non-i20picitiydaBeiedse20ept.0058659, 2003/ 0135056,

R

HMG- C’@Q%&ﬂ(&&@@ in2iblidy @PHRSEre 200 VEIMIDH2 220 @8 e Balis, solvates,

0Q5/ 222129,, 2005/ 1 045 2005/ 1711
esters gng fuodgs @ BgPpRIe suppessrra o) idaogll P diiansey of the
present |rﬁ/-te@i§nZéFé |r5e|§(’§>é’d ?@Be iAckitiédandhe @,régéhﬁﬁ@entlon
6, 384 6, 437, 147, 720, 328,

6hg4grrazphaan99%u% cosn@fo%f'@%'s % d@eaééé 1@ efeRRsS both the

8 5&%?:26: h tw
e g3 A osReGsipinglofa s e thanone .. o)

pharm@@e‘w&a@lsgactrsem@%zwce S@Gforl@?mBreSQSc%Bouﬁd 2 ahe present

flihedhisld &f 996 additional agents
ever i o odily bt tpingndiormbaciral s
descnlﬁadZ De(ejr‘x,lalosgwgh eng, pl*@rgmey}mall;enm@vggrmwts The bulk

compo%ﬁ o9 e XE indidt é@éogggémn‘?{ carrcdhizfifiked Beh&ums of the afore-

ncorpora by referenc one enbodi nent, the
said "rpmleasﬁﬂah cnrrweharrnacelstuzﬁliyeaﬁte@ agﬁrﬁé'hﬁd\ﬁi buleomposition is material

that hqs r'?@t:yqiéﬂer% nformed il ﬁ\d?ﬁBBQP#ﬁa\;je@Lﬁ.@ nﬂﬁﬂﬁ%‘tré’mt&‘ﬁbsage unit is

eceptor antagoni st rse agoni st
an oraddeeagé)edltgmnlarasc@lbllgts( pills. gnchtheodifiso iohilady othé hgrqua—descnbed

method égguqq?‘ggl VgVI Il:q%)( g? ﬁ%‘féﬂ%e g d}%r %)egggal %mposmon of the

preserfl.iBdéhtotlis a?@@%t@ﬂdi@ﬂﬁé erﬁm;bmmmmammesm afore-said

or 2005/011 3%3 a a]o V\/nl ch is herein incorporated
bulk comppgkion Mg ‘?1% %QGHB ¥ appetite suppressant

W@@é%oﬁh@ﬁ‘dfhﬁe @resentaANEhEGH, St mfarméa%hmau;agoneptable salts,
., rinmpnabant), phenternine, si butragl aI ({1
solvatqu@,mrr%qu[sethereof are useful in treating obesity or obesity related disorders.
The appetite suppressant, metabolic rate enhancer, or HMG-CoA reductase
inhibitor of the present invention, or pharmaceutically acceptable salts, solvates, or
esters thereof, can be administered in any suitable form, e.g., alone, or in combination

with a pharmaceutically acceptable carrier, excipient or diluent in a pharmaceutical
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I n anot her enbodi nent, the present invention is
directed to conpositions 25 conprising one or nore H3

WO e@ept3365 ant agoni st/ i nverse agoni st; one or nRCEUS2006/048223
appetite suppressant selected fromthe group
consi sting of a CB, antagonist (e.g., rinonabant),
phenterm ne, sibutram ne, and topiranmate; and one or
nore HMG CoA reductase inhibitor. In another
enbodi nment, the present invention is directed to
conmpositions 30 conprising one or nore H3 receptor
ant agoni st/ i nverse agoni and one or nore anti -

di abetic agents. The conpositions are usef for f
compositiemntagegrénggpsiandamgpharmasauical Pf%?"@ear'gh? £8MRgUsds of the
present lﬂ\rléﬁtéc?ﬁ I(?]rJ @#berh?agzeuﬂﬁ Eggggﬁﬁ@ Safg! s%?vétéﬁs;bf edtdrs thereof,
can be ddatnerswe(iabrstby Debereraeralb' w'v@nQOOVﬁWB%% mtramuscular

PCT/ U 20 / es or
mterperI\tIpBB@f %g: ezoéﬁio r%gl PQ{HB?@S'I &%g?ﬁ%ﬁ%g@éﬁﬁh

Fm@fmﬁacémrcai beandsgloTyspmmpdsmgeﬂ\esapﬂe’ﬂtam;ppeessant or metabolic

~ rate en qc?tB lga a‘HSFEQt lngggﬁ‘%ﬁg,legp %P gﬁmacgs géll)f e gﬂtgﬁfe' £8it, solvate,

ester, oﬁ%@t@imérnthfei‘@oﬂlfaiﬁbéﬁn ﬁﬂbh&dﬁ.nfahile foraztl agmlﬁlsﬁaabat eg., as
i ncl ude sul fonylureas, insulin sensitizers.

tablets, BRgE oy SRPSUES, ISASTGSS; ARPBPUBAE Ol FUSPeRsiTns BISFRITole
powder86} Gronerdd, Ras@AsRIFe] YHUYSS br efixs UOTai dm@osmmdsu hayshe
insulin secretago ues, he atlc | ucose ower.n
preparash Ry AMEOMERIPHBbAGRIACHIEA STetat, aRg Jery ¢ Bl et
sweeteﬂﬁ%ééenﬁe%{/éhﬁb dgentd, %%Wdrf Qﬂntsn%HHlpﬂe@@ﬁI i) Rigepts.

itions. 10 I'n one enbodi nent, the anti-di abetic
Hye @mountef thaannetite sHBPressant of metabolig Eg ephancer of the

presen{\\%}eh Ight bP? Weﬁgh%l g}fatur | gb!éy %?Ié&dé%tl??gster or tautomer
thereofc bdnnpnstqmm toe pat;@ntc;tmamdﬁéerrginueérﬁy 2 gbysigian based @n the age,

weight 31 FREP B ARbatlth CAEHIAas IS SueRTS e ondion treated.
For examﬁfee lthblqrnmmm@fnhaamue,tnte sspgfestsam eemeatabgli¢ r atecerhancer of
li.tazone; an n t

the preSRAHFURART. BPARYATHCRLUGAD Eoetp Bbss o shen eated, or
tautoméﬁﬁ?&bbptad‘mmlsienflgid ma pattert cdrl m@e fptbmab@]iFG 1 Bg/kg body’

. . inhipitors; coki nase agt i 0 S
weight s Srbaiad Batad ARIREY pbBHEb nfgE iR
mg/kg/di abetes include m gl i toI acar bose and vogl i bose.

?ﬁ@%ﬁg&égf%gg%gé@f&é%tg&ﬁ%% np Elﬁor compounds useful in

combirERiIrAvtH ABE icatingd Heiid @bb%égtﬁrﬂgtsaﬁdhé qu’;lesent invention are
sul fonyl urea drugs _such as exendi n,

lovastatiscfer examgle MENAGOR® %P'ﬁhdéé}‘fﬂi@b'e fﬁ?ﬂ“é\ﬂ?f?ﬁ &Lo.), simvastatin
(for exgﬁﬁhé 2&%@%@ HHide fk‘:é@éﬂaﬂﬁ% fnroqﬂqkﬁ{eulc?@%oa (ﬂ:ravastatm (for example

I'nsulin 1nc ornua t1ons of
PRAVAOS-_L@IL@ whigtlis divaijablerfioraddiistgl Mﬁj/esquwtrb:)t atgyvasiatip (for

examofs T Bra it et AR BT SRR 0B bt o
examp‘i’é@béB@OL@C\}le@ﬁ |§B$aﬂé‘&l@g@@ﬂrﬁlﬂév@lﬂlsb reegivaet g rcisds1, rivastatin
(sodlum 7 (4-flsl’10rré>gr?gnyl) 2, 6 diisopropyl-5-methoxymethylpyridin-3-y1)-3,5-
dihydroxy-6-heptanoate), rosuvastatin calcium (CRESTOR® from AstraZeneca
Pharmaceuticals), pitavastatin (such as NK-104 of Negma Kowa of Japan).

Hs receptors have been implicated in thermogenesis regulation in rodents and

in feeding behavior in humans. Various Ha receptor antagonists/inverse agonists
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neur opepti de Y antagoni sts, MCR4 agoni sts, MCH

receptor antagonists, histammine H3 receptor
W@Ri0agoIssst S or i nverse agoni sts, |eptin, appekCT/BS2006/048223

suppressants such as sibutramne, and |i pase

i nhibitors such as xenical. Non-limting exanpl es of

anti hypertensi ve agents useful in the present nethods

30 for treating diabetes include (3-blockers and

cal ci um channel bl ockers (for exanple diltiazem

verapani |, nifedipine, an2@pidine, and nybefradil),

ACE inhibitors (for exanple captopril, lisinopril,

have b@é@ﬁ%’@:fdéed 89 iusaRllifbr meRILERARY histarRie?gieMunttion, and thereby can
fosinopril, WO 2007/075555 PCT/ US2006/ 048 23 24

be usefol Instrepting obgsily @deRRsitYrelated Canditionr HafeeRiIAl st s
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6.849.§64,15004/98 18058, 20PHI058T G 2008 GpAsEAD 2h 20fBigy 13983 (each of

which %%&Eﬂ?ncfdrﬁéﬂit@@rﬁ}l e lepce; rhﬁlj/ohéfcﬁrrﬁﬁfeﬁ)appetlte suppressant
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pheni%ﬁﬁﬂé%hg{rmﬂé aﬁ@‘i‘oélpﬁn ggrposi tions disclosed in
tent Nos 579, 730; 4, 849, 405; 4,963, 526;
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com S oy B RSB ASE B 5 v spocte
supprdusaeit selpciled frane tioe group anosinting etisddPramtagemst (e.g.,
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erse agoni sts a
reductaBiiniGibdbet i c agents are useful for treating or

pIF'ueaVneort]tt*nlern gm%bedsme}{lt ot[*neapnreggr?tsllnagn{igrl'n ?st egie%ot d(%mposmons
comprising one or more Hj receptor antagonist/inverse agonists and one or more anti-
diabetic agents. The compositions are useful for treating or preventing diabetes.

There are two major forms of diabetes: Type | diabetes (also referred to as
insulin-dependent diabetes or IDDM) and Type |l diabetes (also referred to as
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Ariti-diabetic agents useful in the present nethods

for treating obesity or an 30 obesity-related
wale@ondsss | ncl ude; but are not limted to the PCT/US2006/048223

anti-diabetic agents listed above herein. In the

conbi nation therapies of the present invention, the

one or nore H3 receptor antagonist/inverse agonists

and the one or nore additional therapeutic WO

2007/ 075555 PCT/ US2006/ 048223 25 agents can be

adm ni stered si mul taneougdy (at the sane time, in a

singl e dosage form or in separate dosage forns) or

nomnsuiﬁ%?étﬂo%lnlt%ﬁ %l;été tor%‘lf)mg !ﬁ‘@ﬂe b HGimertt the coMpBEitions are
I'n any er I'n one enbodi nent,
useful fcbmesb{mgimyagd dizbaleisn\ieranothgoembogdinent, tae mﬁltlons are

useful frer Srea{'u qh@g\ﬁ&t%jﬁ ' UCT urzewﬁgczr legg(};) F;[”H' $
Eﬂéﬁﬁleggofrgntndmbmcaégdﬁs csehs ih the pté&eri?aneﬂmodﬂdm treating

diabetepinugs SHIPPYLISaR RSP SRUHE D St PG BORAS: PPV

mhnbnto%"g’i‘%ﬁ\ = H\lblfbﬁé Cgmbékiﬂabb Mctlbbtorh) a-glucbsidid€e inhibitors,

I N C/ [/ C
insulin M@etag}ogt@sohspapc glycoge outgut Mwer;ng feMPQUNJS. antl-ob/esny

agents, antihypertensive agents, meglitinides; insulin and msuhn—contammg
compositions. '

In one embodiment, the anti-diabetic agent is an insulin sensitizer or a
sulfonylurea.

Non-limiting examples of sulfonylureas include glipizide, tolbutamlde glyburide,
glimepiride, chlorpropamide, acetohexamide, gliamilide, gliclazide, glibenclamide and
tolazamide. Insulin sensitizers include PPAR-y agonists described in detail above,
preferably troglitazone, rosiglitazone, pioglitazone and englitazone; biguanidines such
as metformin and phenformin; DPPIV inhibitors such as sitagliptin, saxagliptin,
denagliptin and vildagliptin; PTP-1 B inhibitors; and glucokinase activators. o-
Glucosidase inhibitors that can be useful in treating type 1l diabetes include miglitol,
acarbose, and voglibose. Hepatic glucose output lowering drugs include Glucophage
and Glucophage XR. Insulin secretagogues include sulfonylurea and non-
sulfonylurea drugs such as GLP-1, exendin, GIP, secretin, glipizide, chlorpropamide,
nateglinide, meglitinide, glibenclamide, repaglinide and glimepiride. Insulin includes
all formualtions of insulin, including long acting and short acting forms of insulin.

Non-limiting examples of anti-obesity agents useful in the present methods for
treating diabetes include CB1 antagonists or inverse agonists such as rimonabant,
neuropeptide Y antagonists, MCR4 agonists, MCH receptor antagonists, histamnine
H3 receptor antagonists or inverse agonists, leptin, appetite suppressants such as
sibutramine, and lipase inhibitors such as xenical.

Non-limiting examples of antihypertensive agents useful in the present methods
for treating diabetes include B-blockers and calcium channel blockers (for example
diltiazem, verapamil, nifedipine, amlbpidine, and mybefradil), ACE inhibitors (for

example captopril, lisinopril, enalapril, spirapril, ceranopril, zefenopril, fosinopril,



10

15

20

25

30

clvV IV C/ IVIVNCi s I\ 000 W 2007/ 075555
PCT/ US2006/ 048223 26 cIl OqC0 NNN C\ \ NC/
WO D074 N OO0 0O CH3 JJ N ONO\ N\ \ \PCT/U#2404/048223

I
NJ(N CCvONH ONFI ONo CH3 XCF~ 4 O CH3
\ NV AV VNV OIL /NCI / ~C Ol eNC | / C

N eN I 1 0
ONHONHa , ,CKcO0 0O/ OF N c /NI / /N [ ONFL
cl ONKOO- Cd i HOCNCr~l C/ iNONH 0 OCQt
HO N N
24

cilazopril, and quinapril), AT-1 receptor antagonists (for example losartan, irbesartan,
and valsartan), renin inhibitors and endothelin receptor antagonists (for example
sitaxsentan).

Non-limiting examples of meglitinides useful in the present methods for treating'
diabetes include repaglinide and nateglinide.

Non-limiting examples of insulin sensitizers include biguanides, such as
metformin and thiazolidinediones. . |

In one embodiment, the insulin sensitizer is a thiazolidinedione.- ,

Non-limiting examples of antidiabetic agents that slow or block the breakdown
of starches and certain sugars and are suitable for use in the compositions and
methods of the present invention include alpha-glucosidase inhibitors and certain
peptides for increasing insulin production. Alpha-glucosidase inhibitors help the body
to lower blood sugar by delaying the digestion of ingested carbohydrates, thereby
resulting in a smaller rise in blood glucose concentration following meals. Non-limiting
examples of suitable alpha—glucosidase inhibitors include acarbose; miglitol;
camiglibose; certain polyamines as disclosed in WO 01/47528 (incorporated herein by
reference); voglibose. Non-limiting examples of suitable peptides for increasing
insulin production including amiintide (CAS Reg. No. 122384-88-7 from Amylin;
pramlintide, exendin, certain compounds having Glucagon-like peptide-1 (GLP-1)
agonistic activity as disclosed in WO 00/07617 (incorporated herein by reference).

Non-limiting examples of orally administrable insulin and insulin containing
compositions include AL-401 from Autolmmune, and the compositions disclosed in
U.S. Patent Nos. 4,579,730; 4,849,405, 4,963,526; 5,642,868, 5,763,396; 5,824,638;
5,843,866; 6,153,632; 6,191,105; and International Publication No. WO 85/05029,
each of which is incorporated herein by reference.

In another embodiment, the compositions comprising one or more Hs receptor
antagonist/inverse agonists and one or more anti-diabetic agents are useful for
treating or preventing obesity or an obesity-related disorder.

Anti-diabetic agents useful in the present methods for treating obesity or an
obesity-related disorder include; but are not limited to the anti-diabetic agents listed
above herein. ‘

In the combination therapies of the present invention, the one or more Ha
receptor antagonist/inverse agonists and the one or more additional therapeutic
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agents can be administered simultaneously (at the same time, in a single dosage form
or in separate dosage forms) or sequentially (first one and then another, etc... over a
period of time) in any order.

5 In one embodiment, the Hy antagonists/inverse agonists of the present
_invention can have a structure according to Formula (l):
(T‘2) (T13)b
R? —\ —\ RZ ()

\X/\H/\/\H/\z

as described in U.S. Patent No. 6,720,328, which is herein incorporated by reference

s

in its entirety. Non-limiting examples of compounds of Formula () include:
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wherein R, R%, R3, R, Z, and R® are as shown in the following Table:
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-CH3 - 5-Cl H H -CHx- | 2-
NH2
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-CH2NHC(O)CH3 | 5-Cl! H H -CHa»2- | 2-
NH2
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-—c“f-NH—CHz- S —

CH30(CHz)2-|5-CF3 | -C(0)-  |-(CHa)s- 3 _CN

CH3O(CHz)2-|5-CF3 | -C(O)-  |-(CHa)s- 2 /N
CH3O(CHy)z-|5-CF; | -C(0)- -C(O)- 2 ‘C
: N

(CH2)2-
CH30O(CHz)>-|5-CF3 -C(O)- -(CH2)s- S_C
d N




wherein R (R26)k, Y, Z, R3, and R2 are as defined in
the followwng Table: R (R)k YR3 ZR HH-CO-

WO @3/07885§ CH3) H H 5-CF3- -C(O - -CH3 -CH2- Zp€eT/USio6/648223
5-CF3- -C(O- -OH -CH2- / ~N WD 2007/ 075555
PCT/ US2006/ 048223 141 R (R )k Y R3 Z R2 CH3(Q(CH2) 2-
H-C(O- F-CHCH3)- N HH-C(O- -CH3 -CH2- Z ~N Br
CH3Q(CH2) 2- 5-C -C(O- F -CH(CH3)- 2/ ~N CH3C(O (CH
5-CF3- -C(O- -CH3 -CH2- jIN 2)2 CH3Q(CH2)2- H -C(O) -
F-CH2- ~{ }NH2 N CHBQ(G#)2- H-(O- F -CH2 NH2 H
5-F -C(O- F -CH2- N >-NH2 N conpounds of the

foll om e — N2 O NFHr—R
RN R26) k Sﬁer ein K ()R26) K \YY r, ’ p,zZ, and Rgzar e
defi ne Jbago(ng)}e fal T ow r(g(d')abl g -CRAR)k Yy r pZ|R
CH3O(CH2) 2- H -C(l0 - 0 1 -CH- 2t| N G—chg)é@g
-Q(O-|1 1 -CH2- |[CHBO(CHR)2- H -(O)- 1 3 -
ConpOU hds of the lfollowilha g :
2007/ 075555HPCT/ 82808/ 0ad36)- 14(CHz)s- : ‘</___,\<CH3
~ N
3 H -C(O)- -CHa- F
Ry _
H H “C(O)-  |-CH(CH3)- 2 _CN
— NH,
v\: 5F -C(O)- “CHa- 2 _CN
— NHa
o GO LN L S )
HaC - NH,
CI—@*? H -C(0)- -CHaz- S_QN
NH;
=N 5-Cl -C(O)- -CH»-
(\/’L (O) 2 S_QN
(‘55‘ NH2
E _@_3 5-Ci -C(0O)- -CHa- S _QN
NH;
H  BCFs |-C(O) |-NA-C(O)- A
=N
CH30(CH2)2- 5-CF3- -C(O)- bond CF3
S
CH30(CHz)>-| H -C(O)- -CHo- 7N
§—C »NH,
' N
CH3O(CHz)2-] H -C(O)- -CHo»- {:N)-NH
=




O O-CNR NN MNMZR2 wherein R, Z, and R2 are defined
as inthe followng Table: R Z R CH3Q(CH2)2- -C(O

WO 2@RQYINSs CH3Q(CH2) 2- -C(O) - ~' "N Z2., | N CHX/CsfpRe48223
-C(O NN N CH3Q(CH2)2- -C(O- CH3 Nzt '~ 1| N
CH3Q(CH2)2- ?~ N ~-y " cHZ o CH3Q(CH2)2- -C(O -NH
JNIT ; NH3 ON-C(O- CN~~~" , IN CH3Q(CH2) 2-
-C(O- ~CINTh~ N NH2 H-CH2- Ni NH! OCH3
conmpounds of the follow ng general fornula: O N/NN
NH R 2 5 wherein RL is dg%’gned as shown in the
foll owi ng Tabl e: WD 2007/ 555 PCT/ US2006/ 048223 143

R
R (R®), Y Z R?
CH3O(CH.)>-{ H -C(O)- -CH,- 2 @N
HoN

N NH,

CIE 5-F -C(O)- -CHo- 2 CN
cl NH,

F: 3 5-F -C(0)- -CHo- 2 ‘CN
] — NH,

Q_\3~§ 5-F -C(O)- -CH_- 2 _@N
N - NH,

</:'\!}_ 5-F -C(O)- ~CHa- 2 _QN
N NH,

Qg 5.F -C(O)- -CH,- 2 CN
F - NH,

O_; 5-F -C(0)- -CHo- 2 _@ y
H3C N NH>

5-F -C(O -CHo-

H3—©"§ (©) 2 S—QN
NH,

CO,CH3 5-F -C(O)- -CHo- 2 _CN
a =

H 5-F -C(0)- -CHo- 2 _CN
— NH,

CF3CHz- 5-F -C(O)- -CH,- 2 _@N
— NH,

F\‘ ; 5-F -C(O)- ~CHo- 2 _CN
F — NH2,




0 CF3(CH2)3-Nx N~ C~-NF O NN~ F C-N OHNAN~ O
NFO ONN~ FNN F~ ?a- "- FNON O NN~ N

wQ do7omspounds of the follow ng general fornul BCT/05186/048223
R1" fV-R2 wherein Rl, R3, and R2 are defined as shown
in the following Table: RR3 RO F H3C- O/-"Nx N
N-~NH-2 d | ~ W 2007/075555 PCT/ US2006/ 048223 144
RRR OH H CO-~NxN

139
R (R%), Y Z R?
F\j 3 5-Cl -C(0O)- -CHo- s _@N
F
F g 5-Cl -C(0)- ~-CH5- 5 CN
g: ' T NH,
F
Cl g 5-Cl -C(0O)- -CH>- g _CN
; NH,
(o]
Fz;}__g 5-Cl -C(O)- |-CH(CHa)- 2 _CN
F NH,
7 N\ °-CFs- | -C(O)- -CHz- s J
ol et
2
o | G
F NH,
@__g 5-CF3— -C(O)— 'CH2‘ S_CN
NH,
H 5-CF3- | -C(O)- -CH»- s —CN
NH,

compounds of the following general formula:

HQ’ G
\C (R}

wherein R, (R*), Y, Z, and R? are as defined in the following Table:

R (R%, Y p2 R?
H H -C(O)- -CHa- 7
O
N(CHg)z— H -C(O)— -CHz- / \
- N
Cron A




SNH2 d ~OHKkK "}'NH2 HCO' NNN3 eee"" C(C
",JJiy OF N Olk ")-NH2 H3C- ', /\NNNE\ C ~ CH3
WORORBESSEN NH2 ~N H H3C- NN\ 0 O O F H3C OCHUBHER6/048223
H3CGCNNOHI GNNO t-ININ OFNYNH2 O NI'" O H
C ~NN-HBCNAN~tN~J O s NN t-NiN 0/ NOFO

XN NNN/ NNNN-~NHC HCNOO

140
R (R), Y z R?
H H -C(0)- -C(O)- CH3

compounds of the following general formula:

ISAG N
?—N
\C/'(st)k

wherein R, (R®), Y, Z, and R? are as defined in the following Table:

3

R (R%), Y z R?
H 5-CFs- | -C(O)- -CHg- y @
=N

H 5-CFs- | -C(O)- -CH;- 2 N\

H 5-CFs | O [COF | _@N
H 5-CFs | CO- | CH=— | @N+_O_

compounds of the following general formula:

?—NK\/I \b\ /
R C/(st)k

wherein R, (R%®), Y. Z, R3, and R? are as defined in the following Table:
R R® | Y R? Z R?

H H .C(O)- |-CHs |-CH(CHa)- 2, CN

H 5-CFa- | -C(O)- | -CHs “CHz- 2, _@N

H 5-CFs- | -C(O)- | -OH -CHy- 2, _@N




F F WO 2007/ 075555 PCT/ US2006/ 048223 145 o 0 N ON N
O-NN _~N ~N NHCHICO 00 -NN O0ONOCH3 N-N

WORW070%585 - ~-N J N N~~ 3C O ° H3C\ b H O OPCTMNSIN06/048223

NCHBNNN N O OH3C\ H3CO b, 00 0\ ~LNJ:DIA NCS
0O- /N NNHCHC OO0 NoON'S~NNONN H3C
O/-r 5HN OO0 NH NNNSONNN S HNHN-N-/ \ / O

0

141

R R®. ] Y R3 Z R?

CH30O(CH2)>-| H -C(0)- F -CH(CHa)- ?2 ‘CN

H H -C(O)- |-CHs -CHao- 2, _C y

Br

CH3O(CHp)z-| 5-CI |-C(O) | F “CH(CHa)- 2, _CN

CHsC(O)}CHB-CFs- |-C(O)- | -CHs -CHa- 2, C"'
2)2- =

CH3O(CHz)2-| H -CO)- | F -CHg- g{SfNHZ
CH30(CH2)2- H -C(O)' F 'CHZ' S_CN

NH,

H 5-F -C(O)- F -CHa- 2 {:*NHa

compounds of the following general formula:

HJQ’ T e

R (R%),
\

wherein R, (R®), Y, r, p, Z, and R? are defined as in the following Table:

R (R®)y Y r|lp z R?
CHSO(CHZ)Z‘ H -C(O)— 0 1 -CH»- -az 7 \N
CH3O(CHz)2-| H -C(O) 1 |1 -CHo- WY
CH3O(CHy)-| H ~-C(0O)- 1 3 -CH»- .(,z 7

compounds of the following general formula:



5

N-NNNRNH ~/N~NNH NH2 cN_/-N N WD 2007/ 075555

PCT/ US2006/ 048223 146 0 N ONN~NONN S/ 0O S NI i
WORHIBGS5F N H3C s NH2+ 0 0 17 ~ JN ~ N O Neemubeobe/§48223

NNHI CO~~-NNNHHCO~_ 2+\/ f OANCO NO O

"-NNONHNONIJILNNHCOCF3\ -NxO "'Y "'ON

I[~~-N 3CO/-(~-N 6\ NH 5 conpounds of the foll ow ng

general formula: OR3 ~0O NN _CNR2 H3C O wherein R3

and R2 are defined as shown in the followng Table: R

3 R2HF 142

O
O
e SN
R'NC ~z7

wherein R, Z, and R? are defined as in the following Table:
R z

Rz
CH3O(CH2)2-| -C(O)- —CN-CN
CH3O(CHz)2-| -C(O)- N S
ng R

CH3O(CH2)2-| -C(O)- N X
?.L:N\/J | N

CH3O(CHz)2-|  -C(O)- GHs

Feglts!
CH3O(CHg)z- @ %‘Q"‘

g\fN‘CHZ*s
O
CH3O(CHz)>-| -C(O)-NH- N 8
LT
0™ -C(0)- CHa

g
s 2{@ G
CHO(CHz)>-|  -C(O)- 5 /CN/\Q

NH,

H -CHz-

I
OCHg3

compounds of the following general formula:

(o]
R N ™ NH,

wherein R' is defined as shown in the following Table:



F CN WO 2007/ 075555 PCT/ US2006/ 048223 147 R3 R2 F \
o FGS FCN FF F F Nconpounds of the follow ng

w@enanzdssformnula: 0 O N N/R2 RAN R20 0 WhRCEUS20R,/048223

R20, and R2 are defined as shown in the foll ow ng
Table: RRORHNNO Tr.~H~-NNH2 FN /}-NH ~N
F~F-(~--NH2 F"N~=N~N~"-- FC>NH2 NNW
2007/ 075555 PCT/ US2006/ 048223 148 RR R /N - F
---(\V j}-NH2 HBC N~ N F ~-N __ -NH2

143

R1
X
CF4(CHa)s=N~ "N—S

N\ N
F O

@—N/\_‘\N—g

F N N

X
HN™ N—¢
\Y
N /
R o)

A

F \ N
N—Z

R 0O

D

F N N

g
7 D—N"T"N—F
=N )—
NN

compounds of the following general formula:
OR?

N 2

wherein R', R®, and R? are defined as shown in the following Table:
R’ R’ R

0 F s [/ N
Hoe” N NAN_; S_QN
cl

.




\/ S ~N

/NL -CF3~N NH2 CF3(CH2)3- F N '--(\ N NH2

H2ZN N % H --(\ FFF ~~N Fr\JF }} F HBCNFF
WO-200007556F3 ~--(\ N CF3(CH2)3- FN I n one enboRPCTESL006/048223

the H3 antagoni sts/inverse agonists of the present

i nvention can have a structure according to Fornul a

(RL 2 (R13)b -

R11 ML | ~

R2 (V)

11-1 z Y n

p WD 2007/ 075555 PCT/ US2006/ 048223 149 as descri bed
in US. 2004/0019099, which is herein incorporated by

reference in i

| Q~N

ts

entiretyqgq Non-1imting exanples of

conpounds of Formula (V) include: O NU'\ HN ~N NH2
conpoundsrof—thefoghow ng gemeragefofmul gz 0 R N N
NH2 5 F :
0 H 78
ou~n"" _._§ §_<_:<N
~ N~ N
H3C NH,
Cli A
0 H » N NH
" C/O\/\NAN—g g_<-N>_ ?
3
Cl
0 F > 4N
HaC”~ O\/\N’"‘N—g g.<;N>—NH2
3
Ci
CH H D
N= S—QN
o _N—-§ s
NN
H3C\N)LN/>$J‘ S —
(o]
HaG | NH
o HoC-N N ©
Y
G/
NH, o

-



wherein Q and R are as defined in the foll ow ng Tabl e:
QR O~\/ O-CHB3 S-CH3 S-O-O0CHCH3 OHT N
WORMN7AZINSE | NNH2 N/~J~ C N~ N~ NH2 o0 ,PCODUS2006/048223
CNJLCNX N NHz F NNHR F O/ ?CNJLCLC o 02 NJI \ N
NH2 H3C,N-S'N Nz~ NNH2 IN/ \ CH3 / \ WD 2007/ 075555
PCT/ US2006/ 048223 150 i | NO NI NO /N HN N NH '

N NNN -- N2 F/ NO/ NNOJCN F I NNN\
NHZ NNIT NH F3C--N2 F / ON NNN\ N CCNCN HN
NH2 1C/~~F F NOFSC,--,-1-4\5NN\-I NH2Z N NN NH F
NO/ N\ NONNH

? ?



NYNH2Z NON NN
NON-/NNH FNO
H3C, N NNPCT/Nb#06/048223

M N" NN ~NNNNHZ N~ N\
NNNNNL2 NC I / ~\ d /
WORW7TAESIILQF - / | NONNON _C |
H3C\ NN NFI2 r - + WO 2007/ 075555

\ /

PCT/ US2006/ 048223 151 / | NO/ N \ NO~N NHZ N\
INN/~-NHNNNH2 HNO CHa FO / M/ N NN\ I NN\
i NN\ NHZHNHZ CH3 FFPOE Oof 007-NHN N
I HN\ CNNNHZ NI ( NNN- ~ NN
146
O

compounds of the following general formula:

oR?
HaC O
NI YG e T
\/N@ ~

wherein R? and R? are defined as shown in the following Table:
R3 RZ

T EO
O




HN\ / O 2N O H2NI f , NHHNN &HNo (, | NP-N O

HNHp NN HNO >ICH3 0!~ N HNCH3 HN° N O HN
WO 2

W@RB7/06586 S5 HZN CH3 007/ 075555 PCT/ US20PGI/04B82 348223
152 Ol ON HNI N/ OHOHN~NCI9CN (C) 01" , -N
HZN NN N~N ~NI / NV I NN/ \' ONNN HNO
H2N NH
147
R® R*

F A\
O
F
i~
S
F —
e 4

compounds of the following general formula:

O
v
N
R—’N>\N )’\O‘]\/R2

0

R2O

wherein R, R?, and R? are defined as shown in the following Table:
R Rzr R2

H2N~g\ ~ed H S—CE}-NHz
&\/1’0.,- F S_C:}“NHZ
o || EGe

Qng i Q_C:}‘NHz




HN N O H2N conpounds of the foll ow ng general

formulaz: RHN ..~ N N-N OS5 H2N wherein Ris as
waledornesdsi n the follow ng Table: R -C(O -N H EH3US2006/048223

-C(O-NHCH2CH3 0 NO HACNCH3 | CH3 WO

2007/ 075555 PCT/ US2006/ 048223 153 NCH3 N NN fON

H2N conpounds of the follow ng general fornula: Rgl--

CH3 N/ O,N H2N wherein Ris as defined in the

foll owi ng Table: R8 Opti onal

148

R R20 RZ
s | 7| G
o | TG

F
-CF =N
Q= el
CF3(CH2)3- F é—{hj)—NHz
N

HN \R@/\ﬁr‘ H Q—QN
ANG % " S~
M

Qs | T G

wold— | | Y

FQg " 0

E
Qs | T
CF3(CH2)3- F s _GN

in one embodiment, the H3 antagonists/inverse agonists of the present

invention can have a structure according to Formula (V):
(R12)a (R13)b

i \_\ [ I*\r R (V)

~ M! M2 Neo_”
X ~y~ \(v)/ z
n P



Doubl e Bond present CF3-(CH2)3- present CH3-CH2-

present N absent H absent 0/', absent F O ~Et
wWoBE70M555- HA NN (=~ NN N-N/ N 5 0 HZN O MRUS20ptN48223

CH3 HBC NCH3 NQN N/ 7N NNH O N~k NH2 0 H3C WO

2007/ 075555 PCT/ US2006/ 048223 154 NO H2ZNi ~ F N

HZN N NNH2 Z N NY HNC( NNF OO0 /NCCNQN N J: 1

NH2 \ 0O OF N~/ NNs NNN/~~-N~NN NNN 5 N:DON

CUCN F
149

as described in U.S. 2004/0019099, which is herein incorporated by reference in its
entirety. Non-limiting examples of compounds of Formula (V) include:

O NB\CN\/@NH

HN™

-

compounds of the following general formula:

R T Z N
NJ\C g
N N NH
F

wherein Q and R are as defined in the following Table:

Q R

° =0

O -CH3

S -CH3

S -C(0)-0O-CH2CH3
O H

QN o

NN NJKCN\/Q\EKNH2 O Nj\c ~ 1
e - ATH |
(Nj/\ N%"\/@tNHZ F Nj\CN‘/@NH
S| TR

F

J g -
~ J\C\/Q\ HiC S*N\ NJ\CN‘/QN\NH
END/\ , CHa O



5 conpounds of the follow ng general formula: R NY
R8-NNR2 wherein R, R8 and R2 are as defined in the

wo odorowiseyy Table: RRY Rz --\ - ~ Q N ~S E{T)S20b6048223
N \/ F\~\1 Cr) NH O F WO 2007/ 075555
PCT/ US2006/ 048223 155 RRY R OS N H3C- C(O- NHN

~C ~S CH3 H3CG. N! ~O~- N H3C H bond NH2
CH3CH2- - \ . NNCO NHCH3 NN- N I CO , N~
-N NCO ~I 5/-NNN NNCO- NNH OCN (CH2)2-~
}- NH2 150
Z
e e DS P
N/“\C \| N /N
HN N NHz K NS AA N,
U
F 7 2
N o Z~N o)
»@ N NN X g
F N°Y J\C W F:,C/\/\N = NJ\CN NNH
F , '
7 4 o
N (o] A N =N N
HNT NJ\C\N ~ NH2 IN\ N NJ\CN NNH,
Z
F , F )
/‘ o
N AN 3
N < N 0 A N
Fac/\/\N X J\C\N NH O‘\/\N § NJ\CN > NNH,
F , g
g 0 g 't Ny



N C(O- N HN N/N W 2007/ 075555 PCT/ US2006/ 048223

156 0 ,OCH3 N'"CH3 N "NH2 NQNH2N O 0O OCH3 N N |
WOREB7AZ3SSN) " NHZ . N ~N N F "and O | n one enpoOUS®Ne/(48223

the H3 antagoni sts/inverse agonists of the present

i nvention can have a structure according to Fornul a

(M): (R12)a (R13)b 11l ill~r 2 RRL -X M\Y M\

IN7 5nP (VI) as described in U S. 2004/0097483,

which is herein incorporated by reference inits

entirety. Non-limting exa,lrgjl es of conpounds of

Formula (VI) include: NNNJINNNNHR2NN-R F

CF3 0 OCl J N~~NNONNNH v Nm~~N2 10 H NH
o~ V.-V, CF F,,a0 | hbx ~N A:~ a N NH2 NN H
<N NNk eNHZ ”’M\C‘N g

O




N_Nt \ / F conpounds of the followi ng fornula: WO
2007/ 075555 PCT/ US2006/ 048223 157 oR3R13 R6 N R Nz
woRm@287388erein R, R25, R3, R13, Z and R6 are aBRCHO82M6/048223
in the followng table: Physical No. RR25 R3 R13 Z
R6 ata S MH 7 -CH3 5-OCH3 H H -CH2- 2-NH2 463 8
-CH3 6-C1 HH-CH2- 2-NH2 467 9 -CH3 5-CI H H -CH2-
2-NH2 467 10 -CH3 5-Br HH -CH2- 2-NH2 512 11 5-C H
H-CH2- 2-NH2 535 12 benzyl 5-F HH -CH2- 2-NH2 527
13 -CH(CH3)2 5-Br HH gﬁ 2-NH2 540 14 -CH2NH2 H H
H-CH2- 2-NH2 488 15 - RaSOZCI—B HHH-CH2- 2-NH2
526 16 -CH2ZNHC(O)CH3 5-C1 H H -CH2- 2-NH2 524 17
OCH3 5-F HH -CH2- 2-NH2 481 18 -CH2NH2 5-CI H H
6,7-di-F HH-CH2- 2-NH2
2-NH2 521 21 or 5-F HH

20 0B~ 6-F HH -
d '%ﬁéﬁEBJS -7z 6-F {{ H -CH2- 2-NH2 507 23 Z~-5-F
H HZ CHp-~2- N 0 24 _EH H -CH2- 2-NH2 521 WO
2007/ 095555 PCH U§2006/ 3T 1 ﬁrﬁggFﬁ i «No. R R25
R3 R13 Z Ry Da arsz%ﬁ;
(@]
N/

HN - 2-NH2 482 19 -

.compounds of the following general formula:

R
N
N\N/C' 7 N
(o) =N

HN-
HoN

wherein R is as defined in the following Table:

R
-C(O)-NH-CH3
-C(O)-NH-CH2CHj;

o iy
M N0
O
A N-CH
3 §'<:: ’

CHs




25 0 5-Br HH -CH2- 2-NH2 568 26 00--~ 5-F H H - CH2-
2-NH2 507 274 5-F HH-CH2- 2-NH2 507 28 F? HH H

WO ai20735NH2 531 F F 29 0-Z 5-F H H -CH2- 2-MRUSH6/048223

ok

F30 F( J6-FHH-CH- 2-NH2 531 31 F 0 z 6,7-di-
H-CH2- 2-NH2 567 F 32 F 6-Cl HH-CH2- 2-NH2 547 33
F/ 2 5-F HH-CH2- 2-NH2 531 F 34 \ e 5-C1 HH-CH2-
2-NH2 565 F F 35 F/\ C HHH-CH2- 2-NH2 531 36 F
5-C HH-CH2- 2-NH2 547 37 5-C1 HH-CH2- 2-NH2
529 38 O 6FHHCH2%%IH2557 39 Qz- 5-Br HH
-CH2- 2-NH2 592 F WO 200 75555 PCT/ US2006/ 048223
159 hysical No. RR25 R3 R13 Z Rs Data SM+#+ 40 F
5-Br HH -CH2- 2-NH2 610 F 41 C 5-F HH -CH2- 2-NH2
7 42 5-F HH-CH2- 2-NH2 529 OH 43 6-F H H -CH2-
NF|2553 44 6-F HH -CH2- 2-NH2 564 N ;ss

&ﬁpb

compounds of the following general formula:

RS\ CH3
N
. N
LA '\g\\
) =N
HoN

wherein R is as defined in the following Table:

R Optional
Double Bond

.,[O present

CF3-(CHg)s- present

CH;3-CH2- present

N= absent
Y

H absent

=N absent
Ve




45 C HHH-CH2- 2-NH2 529 C 46 5-F HH -CH2- 2-NH2

581 C 47 cl i 5-CA HH-CH2- 2-NH2 563 48 C i 6-C
WoRM7ATCIRS 2-NH2 563 49 5-F H H -CH2- 2- NH2 SHEGI/USIOBIB048223
50 5-F HH -CH2- 2-NH2 581 CF3 cl 51 5-C1 HH -CH2-
2-NH2 597 «cl 52 Q~ 5-F HH-CH2- 2-NH2 597 OCF3 53
5-Br HH-CH2- 2-NH2 604 OCH3 WD 2007/ 075555
PCT/ US2006/ 048223 160 hysical No. R R25 R3 R13 Z R6
Data S M C 54 2 6-C1 HH-CH2- 2-NH2 597 C F 655
H3CH2CO ~ 5-CH3 H H - CH2- NH2 571 F3C 56/ Z 5-C H
H-CH2- 2-NH2 665 F3C F3 57 0O~- 5-Br HH -CH2-
2-NH2 710 F3C 58 N 6-etho HH-CH- 2-NH2 540 59
P 5-Cl H H -CH2- 2-NH2 546 ,0' 60 j£-2 HM H - CH2-

HZ, 51&@\/&%‘“2 /NQE\OJQN

F

“,’NQ*OQ L;*Oﬁ

“/’NJQ*OJC“ sdegels

X OF
N~ N)J\E/\I ZN

F

compounds of the following general formula:
N~V
RE—NTD N_R?

wherein R, R® and R? are as defined in the following Table:
R RY Y R?

O Oy || 53

C(0)-

S| o | [

C(0)-




NH2 61 \ N5-F HH-CH2- H499 N 6-C HH-CH2- 2-NH2
530 62/ 63 N, N5-F HH-CH2- 2-NH2 515 64 N 6-F H
WORTHZS552- NH2 514 65 N N 6-F H H -CH2- 2- NH2PGI1/5S2066048223

' Ne~ 7-C1 HH-CH2- 2-NH2 531 NHHH-CH2- 2-NH2
496 67 O/ O/ WO 2007/ 075555 PCT/ US2006/ 048223 161
hysical No. RR25 R3 R13 Z R6 Data S MHO 68 N 5-F H
H-CH2- 2-NH2 515 69 N5-C1 HH-CH2- 2-NH2 531 70 N
5-C HH-CH2- 2-NH2 531 71 N5,6-di-F HH -CH2-

2-NH2 532 72 N 2~ 5-PBr
6-ethoxy HH -CH2- 2-NH2 5

a3

CH2- 2-NH2 575 73 NON
74 H3C N 5-F H H - CH2-

2\ 52675 guFH-Hege et N
5 B Hln -Bo- N 851 0]77N g 5.0 A - .
2-NH2 430=\/® ND, 5- OIoH, B - CH2~ 2-[NF2 536~5-F H H
- CH2- 13- 8 80 N, [N 5-CK3 M H - CHp-
2-NH2 §65 81r\NH,¢'?ljﬁ)§|z ARk 4z N ;@HM-F
H H - CHR- 2- NH2 i
EH H3C— ’\f“
H3C
@_é H bond NH;
| -
eI N !
C(0)- NH
CHs
== —N _ >
NS i @—\ N
N s | c(o)- p _</:N
_ >N
N < >—\ j
§—_»—n
"o
— . N= ~ N
7 N
o N e T
- - N
N\ .~ N“(CH )2"" h 7 \>'—NH
S [ o [ - | #Cm
\_ N
. C(0)- 5Q
Ny N




10

N 6,7-di-F HH -CH2- 2-NH2 532 83 WD 2007/ 075555

PCT/ US2006/ 048223 162 hysical No. R R25 R3 R13 Z R6
w®103/055841 84 5-F HH -CH2- 2-NH2 530 N OH REIT/BS2006/048223
5-CF3,7-F HH-CH2- 2-NH2 617 N 86 N 2 5-F HH -CH2-
2-NH2 529 H2N CH3 87 HHH -CH2- 2-NH2 500 88 90 H
HH-CH2- 2-NH2 485 89 HHH-CH2- 2-NH2 489 Q--- 90
6-F HH -CH2- 2NH2514Q-- 91 6-F HH -CH2- 2-NH2
50392905FHHCH2 -NH2 503 93 HHH -CH2-

2-NH2 501 H3C 94 ~- E|§§ H-CH2- 2-NH2 518 H3C 95
~- N5-C HH-CH2- 2- NH2 4 WO 2007/ 075555
PCT/

2006/&1@8223 163 hysical No. R R25 R3 R13 Z R6
6 4~s 5-F H H - CH2- 2NH2519CH3 97, E

Wjﬁ’z\@%% ‘Eg" mQACN
6@ Y@“fxwz'and ég WP‘AQ&%.

In one embodiment, the Hz antagonists/inverse agonists of the present

Dat a
6, 764

invention can have a structure according to Formula (V1):

(R12)a (R13)b

T

(V1)
as described in U.S. 2004/0097483, which is herein incorporated by reference in its
entirety. Non-limiting examples of compounds of Formula (V1) include:

he S

F CF3

C.JCEE?—CN?KQ ﬂNHz O @) J\C VQ

\/\/CF
F
R R .
CS‘ /O N\/(,YNH2 " NiHN/O‘ )\G‘/@NHZ’

&

F

compounds of the following formula:



98 N5-Br HH -CH2- 2-NH2 579 %vltl H3C 99 ~-
6-ethoxy HH -CH2- 2-NH2 544 rVIL, O 100 5-F H

N
H

WO @2/0735NH2 503 nsw 101 N'iJ 5-Br H H - CH2- PCcMHR2086648223
102 91 5-F HH-CH2- 2-NH2 502 H3C 103 N 5-CF3 HH

-CH2- 2-NH2 568 H3C 104 N 5-CF3,7-F HH -CH2- 2-

NH2

586 F 1051 N5-F HH-CH2- 2-NH2 598 0 106 H3C \ \

5-F HH -CH2- 2-NH2 517 WD 2007/ 075555

PCT/ US2006/ 048223 164 hysical No. R R25 R3 R13 Z RB
Data S MH+ C(CH3)3 107 H?1§7‘ 5-F HH-CH2- 2-NH2 573
2-'Rip

108 H3C7O 5-F H H - CH2-

517 r 109 CH3-S 5-F H

H-CH2- 2-NH2 483 110 CH3-CH2-,S- 5-F H H - CH2- 2- NH2

497 111 (fH3-S@- 5-F H H Y- RuNRE 515 112 \/ S-~
5-F H H - CH2- 2-NH2 54 YO ~ 5-F H H
-CH2- 2-NH2 511 ﬂiLF ~ 5~ 5, OH2- 2- NH2 551

~ B H

NZ

25

H3C 115 H C- NIS- H-CH2- 2-NH2 540 3

¥

wherein R, R?, R3, R'3, Z and R® are as shown in the following table:

Physical
No. R R?° R3 R" Z RS Data
MS (MH")

-CH3j 5-OCH3 H H -CH2- | 2-NH, | 463
8 -CH3 6-Cl H M -CH»- { 2-NH, | 467

-CHj3 5-ClI H H -CHo- | 2-NH, | 467
10 -CH3 5-Br H H -CHx- | 2-NH,, | 512
1 | {3 5-Cl H |H | -CHe |2-NH, |53
12 benzyl 5-F H H -CHz- | 2-NH; | 527
13 -CH(CHas)2 5-Br H H -CH2- | 2-NH, | 540
14 -CH>NH2> H H H -CH>- | 2-NH, | 488
15 ~CHoNHSO.CH; | H H H -CHax- | 2-NH, | 526
16 | -CH,NHC(O)CH;3 | 5-Cl H H -CHa- | 2-NH, | 524
17 -CH-OCH3 5-F H H -CHs- | 2-NH, | 481
18 -CH>NH> 5-Cl H H -CHo- | 2-NH, | 482
19 -CH>OCHs3; 6,7-di-F H H -CHo- | 2-NH, | 499
20 oD—§ 6-F H H CHy- | 2-NH, | 521
21 a_ -3 5-F H H “CHy- | 2-NH, | 521

0

22 Q—g 6-F H H -CHa- | 2-NH, | 507

Oy-N
23 T3 5-F H |H  |-CHx |2:NH, |520
24 N 5-F H H -CHax- | 2-NH, | 521

N\)— % 2 2




116 HS- 5-F HH -CH2- 2-NH2 469 2- 117 CH3-S- 5-F H
CH3 2-NH2 497 3 118 CH3-S- 5-F F H -CH2- 2-NH2 501
wai®7mprINss 5-F H H - CH2- 2-NH2 529 120 0 N-~ 5SPEI/HS3406/048223

-CH2- 2-NH2 522 121 H3co02s-N ~N 5-F H H -CH2- 2- NH2

599 123 ¢ N~ 5-FHH-CH2- 2-NH2 528 F 124 F N

5-F HH -CH2- 2-NH2 564 WD 2007/ 075555

PCT/ US2006/ 048223 165 nysical No. R R25 R3 R13 Z RB
Data Ms M+ F CH3 125 F N_ 5-F H H -CH2- 2-NH2 578

--O S2CH3 126 F 7 N 5-Fdg H -CH2- 2-NH2 624 - -~

127 F N 5-F HH -CH2- 2-NH2 546 128 F3CO2S-N ~N 5-F

WLl O~ Lle LI\
T T

NH2—65 CH2 Y2129 5-F HH—CH2= hysical
N&- NH2R510 NH O 1§CRFQNN-~ bRF H HR1CH2{ 22- NH] 863 £ata
H3CH 131 ~ N~ 5-F|HH -CH2-|2-NH2}{ 480 IH3C 132 CH3- (MS (MH")

5-F A Q- 2- N 467 133| OB-CH2- O &-FE H H - Cr-
2%. NH2\48T< 134 orB-[O/EH) 2- pH 5- F-LH H - CepHzo | ebiHE 1 £68

135 [(OH3)2-CH O 5-FF H H -CHp- 2-NH? 495| 136 4 | o- 4
pe” F AN @ 2- N3 549 H H -CHg- | 2-NH, | 507
27 Q—S 5-F H |H -CHy- | 2-NH, | 507

<
28 H H H _CHp- | 2-NH, | 531
F
F
29 @»% 5-F H H -CHp- | 2-NH, | 549
F

0 | F)3 6-F H |H -CHy- | 2-NH; | 531

31 F‘Q‘% 6,7-di-F | H H ~-CHz- | 2-NH; | 567

2 | )3 6-Cl H H -CH,- | 2-NH; | 547

33 )3 5-F H H -CHy- | 2-NH, | 531

F
34 @—% 5-Cl H |H  |-CHz |2-NH, | 565

F
35 F@_ 3 H H |H  |-CHx |2-NH, | 531

s |FL )3 5-Cl H {H | -CHe |2-NH, | 547

a7 | L3 5-Cl H |H  |-CHy |2-NH, | 529

o
38 <o:©\ - 6-F H H -CHg- | 2-NH, | 557

39 Q‘% 5-Br H H -CHy- | 2-NH, | 502




137 HZN N~ HH H -CH2- 2-NH,, 511 138 ' N~ 5-CF3,7-F
HH-CH2- 2-NH2 582 139 N5-F HH_CH3 2-NH2 528 140
WOR0BHPSEs H - CH2- 2-NH2 532 141 ! N 5-F OH HEHR2006/048223
2-NH2 530 WO 2007/ 075555 PCT/ US2006/ 048223 166 hysi cal
No. RR25 R3 R13 Z R6 Data S MH142 N,, 5-F HH _CH3

2-NH2 529 143 N,,N5-F HH _CH3 2-NH2 529 144 ( -
5-F -CH3 H -CH2- 2-NH2 528 145 N 6-F HH _CH3 2-NH2
528 146 H5-F HH-CH2- 2-NH2 437 0 CH3 147 H3C A, )
5-F HH -CH2- 2-NH2 531 459H3C CH3 148 z~0 5-F HH
-CH2- 2-NH2 531 CH3 C 149 F3C | 5-F HH -CH2- 2-NH2

585 1505 FF H = CHZ-12- NHZ |549 i3C CF3  Physical
Nol51|4&O 5-F HH -CHR#2-NH2 |F®  1R™N HZ H -|GRR- Data

]
2-NH2 514 153 (CHB) 2N- (CH2)|2- 5-F H H -|CHP- 2. NH2 WS (MH)

NH 154 G- 5-F H H _CH3 4-NH2 497 155 N 5-F 3
4o-cwzﬁ:‘ﬁﬁ§528 V\O| 2677/ 0755 Pm/*wszoosﬁﬁﬁ%zz%n%ﬁm

g1
hysifc&l” No. R R25|R3 R13 Z|R6 Datla SMH
H

41 CI—-Q—% 5-F H -CHg- | 2-NH; | 547

e | 5-F H |H |-CHax |2NH, |52
OH

43 @i‘,}-g 6-F H H -CHp- | 2-NH, | 553

44 @(j 5 6-F H |H |-GHp |2-NH, | 564
N

a5 | o3 H H |H |-CHe |2NH, | 529

Cl
46 @—3 5-F H |H  |-CHyx |2-NH, | 581
Cl
ar | o3 5-Cl H H  |-CHx- | 2-NH, | 563
a8 | a3 6-Cl H |H |-CHe |2NH;, | 563
49 Q’% 5-F H H _CHy- | 2-NH, | 543
OCH3
50 Q“’é 5-F H H -CHa- | 2-NH, | 581
CF3
Cl :
51 D—Zé 5-Cl H H -CHgz- | 2-NH, | 597
Ci
52 @"% 5-F H H “CHy- | 2-NH, | 597
OCF,4
VS 5-Br H |H  |-CHsx | 2NH, | 604

OCH,




156 5-F HH-CH2- 2-NH2 514 N N 157 C 2- 5-F HH
-CH2- 3-NH2 514 158 N-~ 5-F H H -CH2- 2-NH2 589 159
W@ dp070%555 H H - CH2- 2-NH2 520 160 CH3CH2O  5- FCTFUB2006/048223

-CH2- 2-NH2 499 H3C CH3 161 !

-(CH2)2 N 5-F H H

-CH2- 2-NH2 537 H3C 162 H3G-N ~N-~ 5-F H H - CH2-
2-NH2 535 N 163 5-F H 5-OH -CH2- 2-NH2 530 164 5-F F
H-CH2- 3-NH2 532 165 ON 5-F F H -CH2- 2-NH2 540

166 N'N 5-F H H -CH2- 3-NH2 515
following formila: OR3 R64

conmpounds of the
& ~* N RN)-NZ N/ N

wherein R, R3, Z and R6 are as shown in the foll ow ng
t-abl-er—Physteal—Ne—R-RS—Z7Rs—PhPat=a V& vH WO Physical
No200"/ 75555 PCT/ US2@6/ 04823 R3 168 RIysical Nor®R RBata .
Z Rb ta M5 MK 167 O H -[CH2- 2-NH2 502 168 MS (MH")
-CHAEHS H - CHZ2- 2-{NH2 464 [169 O+ H -CH2- 2-NH2 504
170 |D- -§H2- 2- N2 ~460 174 ( CH3Y2- CH - OHB-NH, | 507
542- Nifp @_ %% et H . CH; 2
cl
F
55 HacHzCo@—g 5-CHj H H -CHo- | 2-NH; | 571
FaC
56 @—?2 5-Cl H H -CHg- | 2-NH; | 665
F3C
F3C
57 @—% 5-Br H H -CHg- | 2-NH; | 710
F3C
58 @/)—38 6-ethoxy | H H -CHo- | 2-NH; | 540
59 /_,:+ - 5-Cl H H -CHg- | 2-NH, | 546
\O_
60 @_?2 H H H -CHo- | 2-NH, | 511
NH,
61 \"}' g 5-F H H -CHz- | H 499
62 \"}' ‘)2 6-Cl H H -CH,- | 2-NH, | 530
63 N 3 5-F H H -CHa- | 2-NH; | 515
=N
64 3 6-F H H -CHg- | 2-NH, | 514
=N
5 - H -CH2- | 2-NH; | 515
65 (; 3 6-F H 2 ,
66 /_h\l S 7-Ci H H -CHa- | 2-NH, | 531
67 N h/l % H H H -CHo- | 2-NH, | 496




172 Ham N H -CH2- 2-NH2 477 3C 173 F 2 H - CH2-
2-NH2 514 174 F H -CH2- 2-NH2 532 175 C H -CH2-

WQ2MFB7H630 176 F/ 2 H -CH2- 2-NH2 532 F O HRGIUSX006/048223

Physi cal

504 :

L

M5 M+ N 183 H - CH2-
2-NH2 498 185 N H
-CH2- 2-NH2 511 H3C

LI

H-CH2- 2-NH2 540 d 178 H -CH2- 2-NH2 564 d 179 H
-CH2- 2-NH2 526 OCH3 H3CH2CO 0-~ 180 H -CH2- 2-NH2
558 F 181 N H -CH2- 2-NH2 497 182 N/ H -CH2- 2-NH2
512 NH2 WO 2007/ 075555 PCT/ US2006/ 048223 169

No. R R3 Z R6 Data
2-NH2 531 d 184 N, N H ;

-CH2- 2-NH2 497 H3C 186
187 N H - CH2- 3-NHR

AT

(o] 1. V. WoVWal
2=NH2—4B6prsical

' R R3 R'3 Z R® Data
No- R MS (MH*)
=N
[ : _ -CHy- | 2-NH, | 515
68 | € 3 5-F H |H CH; .
=N
[ . § -CHa- | 2-NH, | 531
60 | & )3 5-Cl H |H 2 2
70 NT/)—% 5-Cl H H _CHa- | 2-NH, | 531
71 C,)—?? 56-di-F | H H -CH,- | 2-NH, | 532
2 | 3 5-Br H |H  |-CHax |2NH, | 575
73 NT/)—?E 6-ethoxy | H H -CHo- | 2-NH; | 541
HaC
=N - -CHo- | 2-NH, | 528
74 N/ % 5-F H H 2 2
75 NT/)—% 6-F H H -CHo- | 2-NH, | 515
76 /—l:+ &- 5-Br H H -CHg- | 2-NH, | 591
\O_
7 N\ 5-Cl H H -CHo- | 2-NH; | 530
77 Ct}—-é) 2 2
78 N )% 5-Cl H H -CHz- | 2-NH; | 530
- =N
79 g\;/)“% 5-F H H -CHy- | 2-NH, | 548
ci
80 N,:__rj)—ee 5-CF3 H H -CHo- | 2-NH, | 565
81 N:__}—ﬁ H H |H | -CHa {2-NH, [497
=N
82 War: 6,7-di-F | H H -CHa- | 2-NH, | 567
Cl
83 .= 6.7-d-F | H H CHa- | 2-NH, | 532




189 H -CH2- 2-NH2 486 H3C 190 N H -CH2- 2-NH2 501
?2, H-CH22-NH2 536 0 192 H -CH2- 2-NH2 547 N

191 |

wa2aB7mrIsss CH2- 2- NH2 547

.rte,

2-NH2 515 H3C 0 198 |

195 F -
PCT/ US2006/ 048223 170 Physi cal
MM+ H3C 196 N F -CH2- 2-NH2 519 H3C 0 197 N H _CH3

CH2- 2-NH2 504

ruN~ N

S

(CH3) 3C 194 H - CH2- peMHR20861318223
1 ,NH-CH2- 2-NH2 581 WD 2007/ 075555
No. R R3 Z R6 Data

N OH -CH2- 2-NH2 517 H3C 0 199
, N -CH2- 2-NH2 577 200 N F -CH2- 2-NH2 515 0 201 F
H-CH2- 3-NH2 497 203 F

2~ H-CH2- 3-NH2 532 F 2 F -CH2- 3-NH2 515 205 F
14:2 Ff cH2 3—NH2 55'} = L,uanuudb f Esilb‘ IrUi i (0] g Physical
or Mgz a. R25 R3 R yA R®  pata
No. nﬁ S (MH?)
84 @‘5 5-F H H -CHz- | 2-NH, | 530
OH
cl
85 VA 5 5-CF3,7-F | H H -CHo- | 2-NH, | 617
=N
NS/ % -CHo- | 2-
86 5-F H H CHop- | 2-NH, | 529
HoN
CHg
87 ,f,’§ H H |H  |-CHzx | 2:NH, | 500
[aV AV al
88 0 H H H -CHo,- | 2-NH, | 485
[a ¥ aWal
89 (\;N H H H -CH>- | 2-NH, | 489
) NS
/ S
90 Q 6-F H H -CHap- | 2-NH, | 514
Ao
/ 0]
91 Q/ 6-F H H -CHo- | 2-NH, | 503
[aV 2 Va W)
92 (\20 5-F H H -CHo- | 2-NH, | 503
[a¥aVal
93 C\:S H H H -CHy- | 2-NH, | 501
[aWaVal
H,C
04 C?\, 5-F H H -CHo- | 2-NH. | 518
VaVa W
H4C
95 C?\, 5-Cl H H -CHz- | 2-NH, | 534
(VaVa ¥




O RN NN\ NH Nwerein Ris as shown in the
MEMH WO

follow ng tabl e:
WQRB7Hh®E5555 PCT/ US2006/ 048223 171 Physi cal

Dat a

209 cl

5 Physi cal

No. R Data

M5 M+ 206 -CH3 434 207 N 497 208 F\ / 514

\ 530

Physi cal
CH

M5 MH#+ ~-N 210 N, N 2 5-C
--(~ ~>--NH2 532 N 211 N CH--(~>NH2 515 N

and
No.

NOT/URR006/048223

conpounds of the follow ng fornmula: OR3
N2 R~NCR )FN N R25 wherein R, R25, A R3,
R2 are as shown in the follow ng table:
R RR5 A R3 R2 Data

~N 212 NJ ~ 5-C1 CH-(~ 532
Physical
No. R R%* R3 R® |z R¢  pata
MS (MH")
96 C\;S 5-F H H -CHs- | 2-NH, | 519
la¥aVal
o CHy
97 ,;,3 6,7-di-F H H -CHo- | 2-NH; | 538
AN
HaC
O
08 CN 5-Br H H -CHo- | 2-NH, | 579
\ avaW
HaC
o}
o9 @N 6-ethoxy | H H -CHa- | 2-NH, | 544
SaVaW
7 o)
100 F 5-F H H -CHp- | 2-NH, | 503
NS
101 N:) 5-Br H H -CHo- | 2-NH, | 563
[(VaV o Vvl
102 <\:N 5-F H H -CHp- | 2-NH, | 502
[aWa Wl
HsC
o
103 @N 5-CF; H H -CH5- | 2-NH, | 568
[(VaV. W
H,C
0
104 @N 5-CF3,7-F | H H ~CHz- | 2-NH, | 586
AN
F
105 I N 5-F H H -CH,- | 2-NH, | 598
JVv
7
106 HaC'Q 5-F H H -CHy- | 2-NH, | 517
[aVaVaAW




~-N 213 N, N5-FCH-(~/}-NH2 516 N N 214 0-~ HN
H-(~/}-NH 503 N N 215 0---~ HN H N NHZ 503 '-N
WQ1®70CE3) 2CH H N H N NH2 463
PCT/ US2006/ 048223 172 Physi cal

Dat a

~> NH2 N 218 5-F C H 515

532

-N

"I'tn

~}--NH2 220 F\/ 6-Cl C H N 548
N, N? 5-F C H 516 C

"L~ WO 2007/ 07PBBEBES2006/048223
No. RR25 AR3 R2
MS MH F ~/ .NH2 N 217 F\ / 5-F C H 550

c Z't"
~ NH2 N 219 5-C CH

~/) _NH2 N 221

~/ _NH2 222 6-CI CH®600 G -N N
[>-NH2 223 N, 2 5-0 CHM532 NN 224 2 6-F CH
[>--NH2 515 N

3 13 o Physical
25 R R z R Data
No. R R M)
o—C(CHa)g
107 H3C \\ 5-F H H -CH2- | 2-NH, | 673
NI
108 HaC’(\:O 5-F H H -CHaz- | 2-NH, | 517
[a¥ AVl
109 CH3-S- 5-F H H -CH2- | 2-NH, | 483
110 | CHa-CHy-S- 5-F H H “CHz- | 2-NH;, | 497
111 CH3-S0O,- 5-F H H -CHo>- | 2-NH; | 515
12 | LS8 5-F H H | -CHe | 2-NH, | 545
113 | H8—s-¢ 5-F H H ~CHg- | 2-NH, | 511
HsC
14 | B¢ 82 5-F H H  |-CHz | 2-NH, | 551
HiC
115 SN/s=2 | 5F H H | -CHx | 2-NH, | 540
HaC
116 | HS- 5-F H H -CHz- | 2-NH; | 469
2-
117 | CHa-S- 5-F H -CHa- | 2-NH, | 497
CHs
118 CHa3-S- 5-F F H -CHz- | 2-NH, | 501
=N
119 N/ ﬁ—g 5-F H H ~CHgz- | 2-NH, | 529
/N
- - -CH3z- | 2- 522
120 | Q_ N S 5-F H H CHz- | 2-NH,
VAR
121 | HaCOSN_N=S |5 p H H -CHaz- | 2-NH, | 599
H
123 N—3 5-F H |H |-CHx |2NH, | 528
F
124 F@_n_g 5-F H H -CH2- | 2-NH, | 564




N225 N NHNH--C/}'-NH2 499 N H3C --

H-~\ /> NH2 502

N 229 HN H NHZ 548

2.

"SS N

~/) _NH2 N 230 NN H N H

499 H3C N 231 ~ NHNHNNHR 502 N 232 |
N'~ NH2 537 Co -
234 <OH N H N NH2 5417 CH3CH20 , ~N 235 H N H /}- NH2
559 F N NN 236 HNH fghH2 498 N

cri _NH2 N N 233 ,

N 226 HN
~/-NH2 N 227 H N H 487 WO
WQRO7H®E5555 PCT/ US2006/ 048223 173 Physi cal

A R3 R2 Data

NOT/UR0R2 648223
M5 MH+ N 228 NH N H N NH2 548

“t,Ln N

HNH\
HNHD548 ,SS N

25 3 13 6 Physical
. R R R Z R Data
No R MS (MH*)
F CH,
125 F_@_N_% 5-F H |H  |-CHpx {2NH, |578
SO,CH,
126 F—Q—'I‘l—g 5-F H H -CHx- | 2-NH, | 624
127 F—@—H—% 5-F H H -CH,- | 2-NH, | 546
128 | FsCOSN_N=% |5 H H -CHg- | 2-NH, | 653
Ha-O«(CHz)-
12 | CHeO-(CH o H H -CH,- | 2-NH, | 510
NH-
O .
130 _> |5F H H -CH,- | 2-NH, | 563
HzN 5
H3C
130 | o SN—D 5-F H |H  |-CHe |2NH, |480
HsC
132 | CHz-O- 5F H H CHy- | 2-NH, | 467
133 | CHs-CH2-O- 5F H A CHa- | 2.NH; | 481
134 | CH2-O-(CH2)2-0- | 5-F A H CH,- | 2-NH, | 511
135 (CHj3)2-CH-O- 5-F H H -CHo- | 2-NH; | 495
136 | €03 5-F H H  |-CHs | 2-NH, | 529
137 HZN—{‘}—S H H H -CHa- | 2-NH; | 511
138 | L8 5-CFs7-F |[H  |H | -CHe | 2-NH;, | 582
CH
\ 3 ”
139 Q§ 5-F H H _§ | 2NH, | 528
1o | L S 5-F F H -CHg- | 2-NH, | 532
141 & S 5-F OH |H -CHa- | 2-NH, | 530




N 237 2 5-FCF -(~/-NH2 533 N
H--(~--NH2 550 N 239 F5-FCH--(~/}-NH2 550 F N
wWOR020®86075555 PCT/ US2006/ 048223 174 Physi caPCT/N§20062048223

MS MH N 240 fV5-FCH--~~ />N

R25 A R3 R2 Data
515 N N 241 N5-FCH-{ />NH2 516 N

‘"N F 238 F? 5-F C

/"N N 242

C2- HCH -~ -NH2 497 N N 243 (CH3)2N-CH2- H N H
—-C> N-12 478 N H3C - N 244 ~5-F C H --~~ /)--NH2
519 N H3C N 245 J NHCH />N 501 tin, H3C N
246 N 5,6-di-F CH--~~ /4ps2 537 N N N=\
Physical
No. |R R2 R® R® |z R®  pata
- Ms (MH)
=N C
142 | N_-3 5.-F H H I | 2-NH, | 529
143 N’f_'}')—% 5-F H H _E:‘*_' 2-NH, | 529
14 | S 5-F CHs |H  [-CHgz | 2-NH; | 528
7\ CH, _
145 A S 6-F H H _§s | 2:NH, | 528
146 |H 5F A A “CHz- | 2-NH;, | 437
cH
o 3
147 | Hyo4 ) 5-F H H  |-CHx | 2-NH, | 531
(aVAT A W]
H,C. CHa
148 2\ 0: 5-F H H -CHp- | 2-NH; | 531
[gCa W)
CH
o 3
149 | Fao—{ ) 5-F H H -CHg- | 2-NH; | 585
ANNY
Q)5
150 5-F H H -CHy- | 2-NH; | 549
H3C CHgj
cFs
151 | & . o: 5-F H H -CHg- | 2-NH, | 571
~Sw
=N
152 | {3 H F H  |-CHy |2-NH | 514
CHa)aN-(CHo)~
153 | (CHINACHD= 1 H H ~-CHg- | 2-NH, | 523
NH-
CH,
154 CHs-S- 5-F H H —p— | 2NHz | 497
185 | K3 5-F H |2 |-CHx | 2NH. | 528
\ % CH;3; ’ 2 2




247 5-F CHN 500 248 N5,6-di-F CH-~~ ~>-NH2 534

N H3C N 249 75-F C F -

~

WOR00BHOBES F --~~ />-NH2 534 N
F-/>-NH2 534 N N 252 N5-FCF --C/>_ N H2 533

N WO 2007/ 075555 PCT/ US2006/ 048223 175 Physi cal
R R25 A R3 R2 Data
568 F NN 254 F5-FCF/>NH2 568 F NO ~N
N 256 O N i

r__

N H2 537 N

/I~ N 250

N N 251 N, PCT/BST00€048223

No.

M5 VH N 253 F 5-FCF /}-"NH2

NH/>NH 487 N gyn. _
[>-NH2 515 N H3C -- N 2574 NHCF -(~/)--NH2 519

255 H

HCF-(\

N N
Physical
No. R R R? R® |z R®  Data
MS (MH")
156 @—5 5-F H H -CHg- | 2-NH, | 514
=N
157 | 3 5-F H |H  |-CHz |3NH,|514
/N
158 s\_jN—g 5-F H H -CHy- | 2-NH, | 589
159 | N—% 5-F H H -CHg- | 2-NH; | 520
160 | CH3CH,0- 5-F F H -CHa- | 2-NH, [ 499
SN
161 N(CH NS | g H H -CHz- | 2-NH, | 537
HsC
VARERN
162 | HC-N_ N-% | 5-F H H -CHg- | 2-NH; | 535
=N
163 \ 7 % 5-F H 5-OH | -CHaz- | 2-NH, | 530
=N
184 | L3 5-F F H  |-CHp- | 3-NH, | 532
/A
165 | O N=% 5-F F H -CHaz- | 2-NH, | 540
=N
166 | N_ =S 5-F H H -CHz- | 3-NH; | 515
compounds of the following formula: _
oR? RE
N XN
Weaews
- LA
NN
~ |
wherein R, R%, Z and R® are as shown in the following table:
Physical

No. R

R3

z

R6

Data
MS (MH")




258 HNF C>NH2 516 N N 259 OO-HNH-( / -NH 505

N j_2 N 260 HNF{/-NH2 516 N H3C -N 261 NHNF
WO 2@0707555NH2 520 N nn, O N 262 5-F C H --( /PCcMHR2080@48223
N rtsvt, N 263 5-F CH-C/>NH 522 N N 264 5-F C
H{ />NH2 504 N N 2651 O HNH-{NNH 537 WO
2007/ 075555 PCT/ US2006/ 048223 176 Physical No. R R25

A R3 RR Data MSMH N 266 (CH3)2N-CH2- HN F --C
[>-NH2 496 N N267 O HNF-{ /[~ NH2505 N N

268 CH3CH2-O 5-F CH--q618}-NFQ 482

3 6 Physical
R y4 R Data
No. R T MH)
167 | {3 H -CHp- | 2-NH, 502
168 -CH>,OCHj3 H -CHa- | 2-NH2 464

169 . OD——% H -CHz- | 2-NH; 504
170 | [>— H CHa- | 2-NH 260

71| (CHa)z-CH- H CHy |2NHz | 462
H3C\ /\

172 N H CHy |2-NH, [ 477
H3C/ ,55 2

173 | F )3 H CHy |2NH,  |514
F

174 F@_% H CHz- | 2-NH; 532

175 | o3 H -CHy- | 2-NH2 530
e | FAL3 H  |-CHy |2NHp  |532

F
rO
177 o@%}. H  |-CHx |2-NH,  |540
Ci
178 Q% H -CHgz- | 2-NH; 564
Cl
179 Q—% H -CH2- | 2-NH> 526
OCHj;
H3CH,CO_.
180 Q% H | -CHy |2-NH, 558
F’
N=
181 N/ % H -CH2- | 2-NH2 497
182 Q% H -CHp- | 2-NH, 512




N N 269 CH3-S-

5-F CH{ />NH 484 N N 270

CH3CH2-O 5-F CF -( /> NH2 500 N N 271 O o HNF

WO 20074979555 NH2 555 N N 272 CO- H N F -{N NH2 BEGUSHS6/048223
273 N/ HNH{ />NH 498 N N 274 N 5,6- C F/ > NH
551 di-F N N 275 ON5-F CF --(N NH2 541 N 276 vN-
5-F CH,-"~N NH2 523 277 N5-F CHO514 HZN N N 5-F
C H539 278 \ / N WD 2007/075555 PCT/ US2006/ 048223

177 Physical No. RR25 A R3 R2 Data Ms MH CH3 N
279 H3C H N H /}-NH2 515 Mo r~cv N
Physical
No. R R3 Z RS Data
MS (MH")
=N
183 §_/7‘ 3 H -CHgp- | 2-NH, 531
Cf
184 NT,)—% H -CHo- | 2-NH; 498
185 | <3 H “CHp- | 2-NH; | 497
H3C N
= -CH»- | 2- 11
186 N/ % H CH»>- | 2-NH:2 5
H3C.
187 CON H CHz |3NH, | 501
VAV,
188 oA H -CH.- | 2-NH 486
(VA Va W)
@
189 Q H -CHp- | 2-NH; 486
AN
HaC
J-Q
180 _N H -CHa>- | 2-NH> 501
[(VaV, W
191 \ijl\/c\}—ae, H  |-CHz |2-NH, |53
192 Q—}_% H -CHo- | 2-NH, 547
N
AN
193 . ‘_‘5 H -CHz- | 2-NH; 547
NS
(CH3)3C o
194 CN H -CHo- | 2-NH» 543
(YaVa
F o.
195 \ N H -CH>- | 2-NH> 581
S .




280 HBC S OHNH/-NH2 501 N Ivv~ ~N 281 HN F -~\
/>-NH2 505 90---- N C-NN282/ HNH-C/ -NH 536
WOROOM073388 0 -- HNF -C /)-NH2 523 N 284 \ NeGFBS10067048223
532 2 RN H3C VO-N/ HNH{ /)-NH 501 285 N ~J\J
JN 286 \/ 2 HNH--¢c /--NH2 533 F NN 287 N.~N 2
HNF -~ /)-NH2 517 N-1 HNH/)--NH2 548 288 C 77

NN 289 FF HNH.-(\ /}-NH2 533 eee ---N N 290
CH3S- 5-F CF --c />NH2 502 NNHNF-NH 515 291
N WO 2007/ 075555 PCT/ USZOQ'G/OO48223 178 Physi cal

Physical
No. R R3 V4 RS Data
MS (MH")
H:C——O
196 [N F “CHy- | 2-NHa 519
HeCrO CH
197 [N H L | 2-NHe 515
HaC_O
198 I N OH | -CHop- | 2-NH> 517
HsC—O
199 \EJS: Q -CH,- | 2-NH, 577
~o
=N
200 N\ J % F -CH2- | 2-NH> 515
7 (o]
201 Q F -CHy | 2-NH, 504
[(Va V.
=N
202 o/ % H -CH»>- | 3-NH: 497
203 |F Q 3 H -CHy- | 3-NH, 532
F
=N
204 N/ ?2 F -CHz- | 3-NH; 515
205 |F Q 5 F -CHy- | 3-NH, 550
F

compounds of the following formula:
0

R),—-N NS NH,

O

N
wherein R is as shown in the following table:

Physical
No. R Data
MS (MH")




No. RR25 AR3 R2 Data M5 M+ N 5-F C F/ NH2 532
292 N 293 N5-F CHOQO N-12 514 N NHNHN-12 497
WQ7279855 295 (CH3)2N- 5-F C F --c / _NH2 499 PCI/BSM06/048223
CH3CH2-S- 5-F C F -{ NH2 516 N N 297 CH3-O 5-F C

}_
F-(/)_NH2 486 N 298 NHNH / OCH3 512 N 299 N 2
HNF~530 NN i 5-FCF/ OCH3 547 300 C ~-3- ~ -
~\- NN 301 5-F C /[ OCH3 529 N 302 N 5-F C H 517
FN 303 N5-F CF 535 Fd N304/ HNHNJ5G51 d
N 171
Physical
No. R Data
MS (MH")
206 -CHa 434

2071 | Cp3d 497
208 | F- )3 514
200 | o— )3 530

compounds of the following formula:

oR?
R N
~
‘),-—N
Sy
R o
wherein R, R%, A, R%, and R? are as shown in the following table:
o 3 ° Physical
R?° A |R R Data
No. R M)
=N
=N
210 N':__/)—% 5-CI |C |H S’{ h:)—NHz 532
=N =N
211 \ Ec, 5-F C |H i—<\: r\j)—NHz 515
= 5Cl |C |H %—CN>—NH 532
212 \N _/)—% - \ l\i 2
=N =N
213 N\\_/)—% 5-F C |H i—<\: 'j)—m-cz 516

214 | {3 H |N |H i—C}—NHz 503

=N
215 O—§ H N |H ghf)_NHz 503

A,

=N
216 | (CH3)CH- H N |H g\:,‘?—NHZ " | 463
W,




305 HN F -~~ /-NH2 551

500

-N 308 N2 5-F CF \\ NNH 547 H3C -'

F N WO 2007/ 075555
PCT/ US2006/ 048223 179 Physi cal
WO10a/073985 M+ 306 N 5-F C H 500 N-N 307 N 5- PPQI/HS200€048223

No. RR25 A R3 R2

N 309

(CH3CH2)2N- 5-F CF -4 /) NH2 527 N N NH 310 2 H N
HO 498 N NH 311 HNF O516 NN H 312 N 5-F C H O 515
~NH 313 N5-F C F -{s =0 533 H3Cl--\ N 314 O N~ 5-F

CF {/>NH 569 H3CY NN 315 CH3-S-

HNF /)--NHL

485 N N 316 CH3OH2-O H,N.F { /)_NH2 483 N N 317

\' HNF {N NH2 566 N 489

Physical
No. R R A |RS R? Data
MS (MH")
=N
F
217 F@% 5F |C |H §: rG)—NHz 550
W
=N
218 | 3 5F (C |H <\/:,\j>_ NH; 515
W
=N
219 < _N,)—% 5Ct |C |H g\:,\’?_ NH2 532
N v,
—N
220 | F )3 6-Cl |C |H <\;,\j>— NH: 548
W
=N
221 NT/)—% 5-F |C |H g\:,\?_ NH 516
Wi,
cl =N
222 @»% 6Ci |C |H <\/:,§>_NH2 600
cl e,
=N
223 N,iN/)—% 5Cl |C |H §|\§>—NH2 532
W,
—N =N
224 \ 7 ?2 6-F C |H g—{ h;)—NHz 515
=N =N
225 N, )3 H N |H 2{ r;)"NHZ 499
HaC N
226 C?\, H N H é—{ )—NH; 502
[(VaVe W N
— =N
227 | O H N |H g\:,\f)" NHz 487
VW 1’1».




318 NHN F 0"
PCT/ US2006/ 048223 180 Physi cal

wot0a/079985 M+ 505 320 NH N F 0"
322 N5-F CF 533 NH2 N=\ 323 CN HNF 516 NH2 325
/>-NH2 524 N N

F? HNF 540 FN 325 R,N~HNF -
326 (CH3)2CH O 5-FCF/)"NH2 514 N 327 NHNF N
506 326 NHNF N 488 329 NHNF NN 489 NN- N

489 319 NH N F CO WD 2007/ 075555
No. RR25 A R3 R2
321 H N F 5PGI/ubeeds/048223

330 HNF ?Z,-~~ 507 331 Nz HNF J / SCH3 551
332 NHNF 72,-~ S 506 I—%SSSHNF" 518 O
Physical
No. R R® |A |R® R? Data
MS (MH")
=N
AN
228 @(:L‘js H N |H g\: hf)“NHz 548
N & v,
N =N
229 s H N |H 2—{ /)—NH; 548
N
N =N
230 Nr:/)—?z H N |H é\:hf)_ NH, 499
“,
HaC =N
231 CON H N |H g\:,\?_NH"’ 502
Uy wl,
=N
232 ©f\>—2§ H N |H é\:l\?—NHz 537
O '1_%
N =N
233 @)}f H N |H g,\f)— NH2 548
W,
o) =N
234 %I;’ H N |{H g,\f)_ N2 541
CHZCH,0 N
235 @—% H N [H i—<\: )—NH, 559
£ N
=N =N
236 N/ Ee H N {H §—<\: »—NH, 498
N
=N =N
237 \ / ?2 5-F C |F ‘é—<\: )—NH, 533
N
. =N
238 F Q ?2 5-F cC |H §—<\: )—NH, 550
F N
239 | F Q S 5F (C |H 550

é'{ :;j}" NH,




H3C WO 2007/ 075555 PCT/ US2006/ 048223 181 Physi cal

No. RR25 A R3S RR Data Ms MH COH3 334 NHN F 22,

W0 280475565- 335 CH3-O H N F -(~N)-NH2 464 N PCI/USBG6/048223

NHNF 491 NO SCNHNF |

/>-NC(O) CH: 3 563 337 N

H3C, CH3 338 N5-FCHOQO N545 N 339 N5-FCF 4 i~
NH 533 N NHNF 7 N-12 340 518 NH2 341 N 5-F /

CH~O535 JS 342 NH N FN CH3 520 343 F ~-
H N H NON 503 NH2 346

H \ N~N 548, , .

NH2 345 K-
(CH3)2-CH H N H "NON 463
follow ng formil a:

14\(1142 conmpounds of the

6-CI C

Physical
No. |[R R® |A |R? R? Data
MS (MH")
— =N
240 W % 5F |C |H é{ h;)-NHz 515
-2 5F |C |H ‘%—CN
241 \N_,)—% - \ I\?—NHZ 516
=N =N
242 \ / ?2 H C |H §—<\: )—NH;, 497
N
=N
243 (CH3)2N-CH,- H N |H 2—<\: »—NH, 478
N .
H3C N
244 CON 5F |C |H §—<\: —NH; 519
[ av¥a ¥ N
H3C N
o —
245 CN H C |H §—<\: »—NH, 501
VaV, N
H,C N
246 C?\, 56-di-F |C |H 2—<\: /)—NH, 537
AV o N
=N - N=—
247 | $ 3 5F |C |H 3= N 500
(=N . ) =N
248 N _/)—?2 56-di-F {C | H é{ '\1>—NH2 534
HaC R N
249 C,;, 5F |C |F §—<\: >—NH, 537
(Sa VW N
-3 F =
250 Y _/)—Zc. 5- C |F %—<\: '\?—NHZ 534
=N =N
251 NL/)—% 5-F C |F %—{ P—NH, 534
N
— =N
252 v ‘}_. 5F |C |F i—{ lJ>—NH2 533




WD 2007/ 075555 PCT/ US2006/ 048223 182 OR3 N NRZ N-N

It N CF3 wherein R3 and R2 are as shown in the
wo 20 0vsey t abl e:

347 H --

Physi cal

No. R3 R2 Data
(~/>NH2 489 NO ~ 348 F N506 NH2 349 F

N 488 NH2 N 350 F -( /NH2 507

conpounds of the follow ng formula:

"ZR2 5 R1 wherein Rl-X-,

in the follow ng table:

z

) R3!

Data M5 MH 352 y N, -CI:H—SH/ N 509 N

M QHAUSMN06/048223

~~--N 351 F N 506 NH2
OR3 N,Xat

and R2 are as shown
No. Rl1-X- Z R3 R2 Physi cal

Physical
No. R R® |A |R® R? Data
MS (MH")
=N
253 F Q ?8 5-F C |F é—<\: 2—NH, 568
F N
F—< 2— - =N
254 ac‘ 5-F C |F 2—<\: P—NH, 568
N
» =N
255 S H N |H ‘%—{ 2—NH; 487
~uUNe N
=N =N
256 N\ / ?2 H C |F é—<\: I4)—NH2 515
HsC N
257 C H C |F i—{ )—NH, 519
[ AVa W N
N =N
258 N\ /) % H N |F é—<\: rS)—NHZ, 516
=N
259 OD—§ H N |H ‘%{ )—NH, 505
N
=N =N
260 N/ ?2 H N |F ‘%—<\: r\i)—NHz 516
HaC S N
261 CN H N |F é—<\: »—NH, 520
[Sava W N
[ 3 =N
262 Y 5F |C |H 5’—<\: —NH, 504
~Ae N
=N
263 o:>——§ 5F (C [H §—<\: »—NH, 522
N
= =N
264 oA 5-F C |H %—<\: P—NH, 504
oV N .
265 @22, H N |H %—Cl\i}ﬂ\mz 537
o N




"X NH2 WO 2007/ 075555 PCT/ US2006/ 048223 183 No. R - X-

Z R3 R2 Physical Data M5 WMH 353 NN 1\ -CH- H/ N
W®1®7/07555NH2 354 -CH27 H/ ~N 523 N i L~ NH2PCBBS20p6/048223
-CH2- H/ N532 F Jb: NNH2 N~ 356\ I N~ - CH2-

H/ N496 NN - NH2 357\ Y, NY N-~., -CH2- H/ N 506

N1 NH2 (CH2)20CH2CH3 358 \ | NY Ny'" -CH2- H/ N 542
NN |I~F 359 F\ | Nom ~~ -CH2- H/ N 451 NH
NH2 360 0 N  -CH2- H/ N537 N/ NH Lx 361\ N-
-CH2- H/ N 495 N ' NH247g
Physicai
25 3 2 Data
No. R R A |R R oY)
=N
266 | (CH3)2N-CHa- H N |F %—<\:h§>—NH2 496
= =N
267 0:/> H N |F %—<\: £>-NH2 505
[VaVa W)
=N
268 CH3CH2-O- 5-F C {H i—{ |\1>—NH2 482
=N
269 CH3-S- 5-F CcC |H é—<\: l\1)-—NH2 484
=N
270 CH3CH2-O- 5-F C F é-{ N/>—NH2 500
=N
271 @‘2&, H N |F i—<\: N/)'-NH2 555
Ny =N
272 @ ‘55 H N |F 2{ r\1)—Nl-|2 566
N =N
273 N/ 28 H N |H 2{ |\/l>—N|—|2 498
=" >0 e |F %—CI\:)—NH 551
. : )
274 Wa s \_
/N 2 —N>_
- -F cC |F ~—<:/ NH 541
275 o_N 3 5 \_,. s
/\ % —N>__
— 5-F C |H ‘{/ NH 523
276 Q__ N 3 e
= é NS 514
277 \ 7 ?2 5-F cC |H N
HoN
N
a8 | &) 3 5F |C |H 54 ¢ 539
No N
L




362 °

N ---

-CH2- H/ N 501
2007/ 075555 PCT/ US2006/ 048223 184 No. R -X-
wehgoziorass Dat a

M5 M+ 363 |

NH2 364 F N -CH2- H NH 533
N(>Z-CH- HN 420 NS HNH2 366 N -CH2- H N 449
H3C0 N H NH2 367 N -CH2- H }-NH2 497 N 368 N-CH2- H
N 533 N CH2CF3 NH2 369 C

NH2 370 \ Ny~(s -CH2- H/ N 509 N i
-CH2- HN 433 NLX N2 372 F3c \ ; -CH2- H N 504

N i

CH2CF3 NH2 WO

Z R3 R2

Y-CH2- H / N 510PCTMNUS2006/048223

\

%-\ N2FN N 365

-CH2- H/ N 487 C NH

( NI-12 371 ~N ,

s s ” Physical
R A R R Data
No. R MS (MH")
CHs N
o) : .
279 mc—@ H N |H i—{ h,;)—NHz 515
[a¥2VAl
= =N
280 HaC X0 H N |H §—<\: )—NH, 501
[a VAV ol N
» =N
281 7 H N |F 2—<\: )—NH, 505
AN N
N =N
282 [, és H N |H %—<\: '\1>—NH2 536
=N
283 o\_,__>-—§ H N |F %—( r\:)—NHz 523
=N F 2@ 532
284 Wt 5F |C N
HoN
HiC~ o _N
285 / p H N |H "g—<\: '\?—NHz 501
[aF AV W)
_ =N
286 | © Q S H N |H %—{ ")—NHZ 533
F
=N =N
287 NL/)—% H N |F %—{ r\f>—NH2 517
m H [N |H é—CNyNH 548
8 - :
28 N ‘55 \ hf 2
F .2 /=N
289 F.:@.% H N |H %—{ '6)—NH2 533
=N
200 | CH3S- 5F |C |F §—<\: l\1>—NHz 502
291 \_l\: % H N |F éQNHZ 515




S NH2 373\

-CH2- H/ N 436 S NH2 WD 2007/ 075555
PCT/ US2006/ 048223 185 No. R -X-
w®210a/07958 VH 374 Cl \ |

Z R3 R2 Physi cal

-CH2- H 472 O NH2 3F6r/US2006/048223

-(CH2)3- H/ N 464 S NH2 376 -CH2- H 544 N N N--~

NI-12 i | C

377 -CH2- F N562 NNN~NH2 & C
conpounds of the follow ng formula:

F wherein R ML, Y, and R2 are as shown in the

~Y R~j~-R2 NN

following table: Physical No. R' Y R2 Data M MH
378 CH -CH2- - N 500 '
178
Physical
No. |R R® |A |R° R® Data )
202 | G 3 5F |C |F %—Q—NHZ 532
293 \_r}n 3 5F |C |H %@-Nm 514
294 " S H N |H %QNHZ 497
=N
295 (CH3)2N- 5-F C F %{h{)_NHZ 499
=N
296 | CHsCHy-S- 5F |C |F %—{@—mz 516
=N
297 | CHs-O- 5 |Cc |F 2{N/>—NH2 486
=N - 7N\
298 \ / % H N | H §—<;)—OCH3 512
N
299 @—% H N {F B—Q—OCHQ, 530
N
300 \'l\/' Zc, 5-F C |F S—C_)—ocm 547
=N 7N\
301 N\ / 2(\ 5-F C H §—<;)—OCH3 529
N
= 72
302 \'j 3 5F |C |H g — 517
F
N
= 7R
303 \'\/' S 5F |C |F 5 — 535
F
Cl
=N VAL
s04 | 3 H N |H s "N 551
cl
' =N
305 F Q ee H N |F i—<\: r\?—NHz 551
F




NH2 N N379 N N-NH />NH 502 N O -N 380 N -NH

{ >-NH2 490 ,u vt,

wa 3®7empsi cal

“NH{

No. RM-Y R2 Data
N NH2 494 N 382 N N -NH

383 N-NH - N500 NH2 0 O Q ~YLcckNH2 \ N N’

NH2 N NCH3 NCH3 and F F O CN NH2

N WO 2007/ 075555 PCT/ US2006/ 048223

MS M+ N 3BAT/052005/048223
/>-NH2 501 CN

v ~N
~NI% YY"

Nl-12 NNFNNNGCH3 NtNCL s a 0 F CH3CHZO NNH2

+ NNN2 NNI NN N N
179
Physical
No. |[R R® |A |R? R? Data
MS (MH')
306 \"}’ % 5F |{C |H i \N _N/ 500
=N -
07 | 3 5F |Cc |H §—<\___:N 500
=N
308 =" 3 5F |C |F é‘<\;,j>_NH2 547
HaC
=N
309 (CH3CHa3)2N- 5-F C F %—<\:'\1>—NH2 527
NH
310 \—r}l 5 H N |H i—Qo 498
—N NH
311 (_,)—% H N |F 24</:__)=o 516
) —N NH
312 {_/)—?2 5-F Cc |H %—</'=)=o 515
= NH
13 | & 2 5 |Cc |F %-C_}:o 533
HaC
=N
314 o N—9 5F |C |F '.’g—<\: »—NH, 569
N
HaC
=N
315 | CHs-S- H N |F i—<\: |<>—NH2 485
=N
316 CH3CH3-O- H N |F i{ I\?—NHZ 483
' =N
317 @ H N |F §—<\: )—NH 566
N’ N
=N o)
318 | )3 H N |F W, 289
=N
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wherein R® and R? are as shown in the following table:
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5 In another embodiment, the Hi antagonists/inverse agonists of the present
invention can have the following structure:
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N"“NH,
as described in U.S. Provisional Application No. 60/718,673, filed September 20,
2005, and which is herein incorporated by reference in its entirety.
10 In another embodiment, t he Hs antagonists/inverse agonists of the present
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- In another embodiment, the Hiz antagonists/inverse agonists of the present
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invention can have the following Formula (VIil):
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10 as described in U.S. Provisional Application No. 60/692,175, filed June 20, 2005, and
which is herein incorporated by reference in its entirety. Non-limiting examples of
compounds of Formula (V) include:
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conposition conprising one or nore appetite
suppressants and one or nore netabolic rate
enhancers, wherein the appetite suppressant is
selected fromthe group @#%sisting of a CBl
ant agoni st, phenterm ne, sibutram ne, and topiramate;
and 5 wherein the one or nore netabolic rate enhancers
are/sy ected from (i) a compound of Forrmula (I):

3)b | EJ R2NH,) /M"'e ~Z/
M (¢ tNT PT 2

N N

o} )

Cl

Cl

Cl




n p or a pharmaceutically acceptable salt, solvate,
ester or prodrug thereof, wherein: 10 (1) Rl is

waedogorssss from

(a) aryl; (b) heteroaryl; (cRCT/US2006/048223

het er ocycl oal kyl (d) al kyl; 15 (e) cycloal kyl; or

(f) alkylaryl;
substituted wt
sel ected from
| ower al koxy;

(7) phenyl; (8)

wherein the R groups are optionally
h 1 to 4 substituents independently
(1) hal ogen; 20 (2) hydroxyl; (3)
(4) -CF3; (5) CF30; (6) -NR4R5; 25
-NO2, (9246C02R4; (10) -CON(R4)2

wherein each R4 is the sane or different; WO
2907/ 075555 PCT/ US2006/ 048223 249 (11) -BO mM(R2)) 2
o)

It | RN

(12) -CN, or (13) alk

et he roNip selg
r ‘Ez '|‘§1 ¥-§|111 O N 3

, NOR) ™=t NNRARB)"OR3 OR3 N R20 or 20
1811 -

di fferent al kyl
CNGah NH,

X is sel ected

-CH -CHC N

i C
ReVoneNe!
N Q'ib N\W/[::J =N
| | I |

Q-

HN'S .
IN\ N | x NH>
N i =N P N =N
N A
2 (@] ,



(4) ML is carbon; 10 (5) M is selected fromC or N;
(6) MB and M4 are independently selected fromC or N,
W@ 7007473585 sel ected from is -CH2-, =C(O), =C(NEFRR20$2006/048223
(wherein R20 is as defined above), or =C(S); (8) Zis
a Cl- C, alkyl group; 15 (9) R2 is a five or
si x-nmenbered heteroaryl ring, said six-nenbered
heteroaryl ring conprising 1 or 2 nitrogen atons with
the remaining ring atons being carbon, and said
five-nmenbered heteroaryl pgpg containing 1 or 2
heteroatons selected from nitrogen, oxygen, or
sul fur woth the remai ning ring atonsg~Qei ng carbon;

said fivg or_six ne ered het er oar ngs bei ng
optfon® 1 yTSu t|t vvlthlto substituents
E;;jden om l\h ‘ . | ower NH,

kyI, | ower alkoxy, -
-NO2, -CO2R4, -CON(R4)2 vvh P
_N_Or different, -CH2NR4RS, (N)C(NR4R5)2
“R3 is sel ected from (a) ‘hydrogen; 25Qb) C - C6 '

al kyl; (c) @ryl; (d) heteroaryl; (e)
cl tero k“ kyk . WO QM5555 PCT/ US2006{ 048223
0 (f)) ahyl alkyl w(/9;%(01—|2)e C(O)N(R42 €rein each
] sane i nt v (f N\"/NH?-

QM&*C(O)RSO wherein R30 i 9ga
g 5 (j) -CF3; or (k) -CH2HF3;™whefein th
het erdaryl, heterocycl oal kyl,, and the &l portion of

sai d arybal kyl are optionally substitaited with 1 to 3
substitugnfFs sel ect (E'd from hal oge -JOH, - OCF3, -

5) a5, C(YN(HA5)2, wiferay n
ep detly 1C ected fr NK, ,
al kylffaryl , al’kyl aryl whg the aryl noiety is

subs@ tuted with | to 3 subsfituents independently,
sel ected fpom -CF3, -OH, hal ogen, al kyI o- N2, or -
Ri Fs. sel ect gd from hy F

cted from 15 hal ogen
- C2R45, -C(O)N(R45)2, or

rw*oﬂ mo*mo
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as defined above; (12) R5 is selected from hydrogen,
C - C, alkyl, -C(OR4, -C(O2R4, or - C(ONR4)2
wob@rerisseach R4 is i ndependently sel ected, anPCTRUS1086/048223
as defined above; (13) or R4 and R5 taken together
with the nitrogen atomto which they are 20 bound
forms a five or six nenbered heterocycl oal kyl ring;
(14) R6 is selected from alkyl, aryl, alkylaryl,
hal ogen, hydroxyl, Iow%r al koxy, -CF3, CF30-, -NR4RS5,
phenyl, -NO2, -CO2R4, -é&\l( R4) 2 wherein each R4 is the
sane or different, or -CN, (15 Rl12 is selected from
WE CLAIML kyl , hydroxyl, al koxy, or fluoro; 25 (16) R13 is

i f i rits lamdopne or more
1. A c?) c%{ﬁ:?g %%ls?&%hg)&gﬁgﬁ(ggpemé%?pg?% ¥ d? ne i
metabolic(rats eahasc®s, wr&rgmhgmpqﬂtqa §ugp ssgn (Sﬁ(ileﬁ 9 r<1r'n tE\
group coq%ri%tﬁi.q\gp %#ﬁ/ﬁ“‘%ﬂéﬁk‘é& %I‘?erﬁibrr%iné’)"s'iﬁhﬂ'é\ﬂirﬂ{. @ridstopirbatate; and

nitrogen, then g |? 2 or 3;
wherein ti§é oNe G0MGHE TadaboRCRtasTTRGIcEIB apB selesieq frPf:g

conpound of Formula (11): (R 12)a (R13)br r RL! ~ R2
(rr)y XN/M YC M' /KNze j"7" np or a

(i) BRI AB6EHE ik FomuRt dRpt abl e salt, solvate, ester or
prodrug thereof, rein: 5 Rl is selected from

(1) aryl; (2) hdfe dvaryl; ( )I"?eter ocycl oal kyl (4)
al kyl; 10 (5) - ( R4B) 2; cycl oal kyl; (7)
aryl al kys; /—é . /Rz M

—~z

x/rvﬂ\ﬁ/MZ\Y /W\H/M
n p
or a pharmaceutically acceptable salt, soivate, ester or prodrug thereof, wherein:
(1) R'is selected from:
(a) aryl;
(b) heteroaryl;
(c) heterocycloalkyl

(d) alkyl;
(e) cycloalkyl; or
(f) alkylaryl;

wherein the R groups are optionally substituted with 1 to 4 substituents independently
selected from:

(1) halogen;

(2) hydroxyl;

(3) lower alkoxy;

(4) -CFs;
(5) CF30-;
(6) -NR'R®
(7) phenyl;
(8) -NO2
(9) -COR%

(10) -CON(R*)z wherein each R is the same or different;



(8) heteroaryl heteroaryl; or 9) a group selecte

from /-03 \ 0 RBR3RN- R(O)I- 2 Yp/ Il IIId( IV
WO UAR701H5{CH3 N 01 |VB IVC IVD said aryl, PCT/US2006/048223

heteroaryi, aryl portion of arylalkyl, phenyl ring of

formula I'l, phenyl ring of fornula Ili, phenyl rings

of formula IVB, or phenyl rings of fornmula IVD are

optionally 20 substituted with 1 to 3 substituents

i ndependently selected from (1) hal ogen; WO.

2007/ 075555 PCT/ US2006/ 848223 252 (2) hydroxyl; (3)

| oner al koxy; (4) -QCaryl; (5) -SR2; 5 (6) - :
(7) - OgF3) —(E)mNRIE2Whe(en egwﬁgé;zis tt'%b(a"?!ﬁweﬁgl%fe%‘ Hor
(11) NC2, q1§) -CPR4; (13) -CON(R4)2 wherein each R4
is the sam@f AP erent: (14) -S(O 2R22; (15)
d%?zerzggtg?%?SM(legel nNeach R20 is the sane or
Ceottp IR oo (9

(2) R"and X taken together form a group selected from:

~ N
(RO~ "),
= - or Tl
i / m /

O—'N O"'N ]
(3) Xis selected from: =C(O), =C(NOR?), =C(NNR*R®),
OR? OR®
|'|\| R20 or R20 l"\l
I | 1
~—C—CH— —GCH—C— ;

(4) M'is carbon;

(5) M?is selected from C or N;

6) M?and M* are independently selected from C or N;

(7) Y is selected from: is -CHz-, =C(O), =C(NOR?) (wherein R¥ is as
defined above), or =C(S); |

(8) Zisa Cy— Csalkyl group;

(9 R? is a five or six-membered heteroaryl ring, said six-membered
heteroaryl ring comprising 1 or 2 nitrégen atoms with the remaining ring atoms being
carbon, and said five-membered heteroaryl ring containing 1 or 2 heteroatoms
selected from: nitrogen, oxygen, or sulfur with the remaining ring atoms being carbon;
said five or six membered heteroaryl rings being optionally substituted with 1 to 3
substituents independently selected from: halogen, hydroxyl, lower alkyl, lower alkoxy,
_CF3, CF30-, -NR*R?, phenyl, -NOz, _CO.R*, -CON(R"); wherein each R* is the same
or different, -CH.NR*R®, -(N)C(NR*R®),, or -CN;

(10) R%is selected from:
(a) hydrogen;
(b) Cq1—Csalkyl
() aryl;
(d) heteroaryt;
() heterocycloalkyl;
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(20) alkyl; 20 (21) substituted phenyl wherein the
phenyl has 1 to 3 substituents independently sel ected
wo e@mozdsky | , hal ogen, -CN, -NO2, - OCHF2i - Cal kRg1/pS108@048223

- Cal kyl aryl wherein the aryl group is optionally
substituted with 1 to 3 independently sel ected

hal ogens; or 25 (23) phenyl; (C X is selected from
al kyl or -S(0O2-; (D) Y represents (1) a single bond,
or (2) Yis selectedfrom co-, -s-, -(CH2)q -,
or -NRAC(O)-; with 30t2l58prowsosthat (a) when ML
is N, thenYls not -NR4AC(O-; and (b) when Y is a
bond(f) t hearWailkyhd M2 are both car bon; (E) ML and M2

| nd tl
B eSSk U OBUEL nrAToEef e AP s Lo
al kyln) - S LG@IORE, -QON-; (G R2is selected
1) het |, ' 2
e S RS nBIeRANAAG g
W|th h arngrlng 5 atons being carbon; (2) a

flve heteroaryl ring having I to 3
hete(b)atorr@Hz?éTaect ed fromnitrogen, oxygen, or sulfur

wherem‘%é'gﬁtl Re{e%abg ?%e'i'a éc:élkﬂ”’énaﬁthégar?l%dwbn ditsa{dBaryalkyl are

rou group wherein
Opuonammmsﬁtmmemph dripl 3 sebsiiluents salebtad irarmy haleges, -OH, -OCFs, -

CF3, -Cﬁ(ﬁ?ﬁfﬂ?%%d%ﬁwh%ﬁelvﬂfér@% Eé@lﬁi‘h% ﬁﬁi@ﬁendenﬂy N
selected POR).gakR] GyRary(, By alky(®m M@rmethél arvbaioistis substiuted wi
1103 sxab%ﬁ@%ﬁt%ﬁ?r&%égﬁ?%ﬁ%gglefcwm —c% -lthOﬁaI@bé'n; alk§1, (RD,, or -

CN; heteroar yI het eroaryl group; said f | ve msnber ed

(Rgi ::Fg‘a{%? I%%:ngi pase) L%?jroag%%v O SiIkyITBRREAIRMary), said aryl and
alkylaryl groups being optionally substituted with 1 to 3 substituents selected from:
halogen, -CF3, -OCFg, -OH, -N(R*)z, -CO.R*, -C(O)N(R*®),, or —CN; wherein R% is
as defined above;

(12) R®is selected from: hydrogen, C1 - Cg alkyl, -C(O)R*, -C(O)R?, or -
C(O)N(R*)2 wherein each R* is independently selected, and R* is as defined above;

(13) or R* and R® taken together with the nitrogen atom to which they are
bound forms a five or six membered heterdcycloalkyl ring;

(14) RS is selected from: alkyl, aryl, alkylaryl, halogen, hydroxyi, lower alkoxy,
-CF3, CF30-, -NR*R®, phenyt, -NO2, -CO2R*, -CON(R*)2 wherein each R* is the same
or different, or -CN;

(15) R'? is selected from: alkyl, hydroxyl, alkoxy, or fluoro;

(16) R"is selected from: alkyi, hydroxyl, alkoxy, or fluoro;

(17) ais0to 2;

(18) bis0Oto 2;

(19) cis0to 2;

(20) eisOto5;

(21) mis1or2;

(22) nis1,2o0r3; and
(23) pis 1, 2 or 3, with the proviso that when M?3 and M* are both nitrogen, then p is

201 3;0r



((Q (1) above) is optionally substituted wwth 1 to 3
substituents selected from 20 (a) hal ogen; (b)
whyaroxspss  (c) |ower al kyl; (d) |ower al koxyPCT/{[8)006/048223
-CF3; 25 (f) -NR4R5; (g) phenyl; (h) -NO2; WO
2007/ 075555 PCT/ US2006/ 048223 254 (i) ~-C(ONR4)2
(wherein each R4 is the sane or different); @
-C(O 2R4; or (k) phenyl substituted with 1 to 3
substituents independently selected from hal ogen,
-Cal kyl, -OCF3, -CF3, -8R} -N®2 or 5
- CH2))gN(R @A) 2; (H R3 is selected from (1) aryl;
(2) heteroaryl; (3) heterocycloal kyl 10 (4) alkyl; or
(D) cl oal kyl i\ the aryl or heteroaryl R3
(ﬂi, cﬁ?ﬁép?‘é"%ﬁ’}(lp(?ﬁ’vé\ﬁ‘%apubstutut ed with 1 to 3
substituents indeéfident|y sek®Phed from (a) hal ogen;
15 (b) hydroxyl (c) | ower aIE

2o (f) (o y; (d) Fgaryl( (e)
- NR4R5; R h yI 1(E) i gig (|)% Y (
- CON(R4) 2 e‘r’ s\mz or dlfferent

or a pharmaceutically acceptable sait, solvate, ester or prodrug thereof, wherein:
5 (A) R’is selected from:
(1) aryh
(2) heteroaryl;
(3) heterocycloalkyl

(4) alkyl

10 (5) -C(ON(R*®);
(6) cycloalkyl;
(7) arylalkyl;

(8) heteroarylheteroaryl; or
(€)) a group selected from:

4

8 R R R

/\ m\,fc' AR NA

said aryl, heteroaryl, aryl portion of arylalkyl, pheny! ring of formula Il, phenyl ring of

X 1
A
—-Z

15

formula Hi, pheny! rings of formula IVB, or phenyl rings of formula IVD are optionally
20 substituted with 1 to 3 substituents independently selected from:
&) halogen;
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(n) -S(O2R22; (0) -S(O 2N(R20)2 wherein each R20 is
the sane or different; (p) -N(R24)S(O 2R22; 30 (q)

WO aN7/073565 - CH2OH;, (s) - OCH2CH2OR22; or (t) aP&yiUS2006€048223

2007/ 075555 PCT/ US2006/ 048223 255 (1) R4 is selected
from (1) hydrogen; (2) A-C6 alkyl; (3) cycloalkyl;
5 (4) cycloal kyl al kyl; (5) heterocycl oal kyl al ky; (6)
bri dged bicyclic cycloalkyl ring; (7) aryl having a
fused heterocycl oal kyl ring bound to said aryl ring;
10 (8) aryl; (9) arylalR¢l; (10) alkylaryl:; (11)
-(CH2) dCH(RI 2A) 2 wherein d is | to 3, and each R12A is
i ndeperf@knt Iydsexydit ed from phenyl or substituted
phenyl ( 15 lﬁWeq ituted phenyl being substituted
with 1 % 3 substitu€nts independently sel ected from
hal oger{4) - CadQalyl; - OCF3, -CF3, -CN, or -NO®2; (12)
heteroc:\Pc | oal kyd-heteroaryl; or (13) -(d to
Co) al k)ﬂ ne- 2; 20 wherein the aryl R4 group, the
aryl pqelyi on-@¥,the arylalkyl R4 group, or the aryl
portion_ of the alkylaryl R4 group is optionally
substit@ed W¥F31 to 3 substituents i ndependent | y
sel ect )fror@C(.gaz;hal ogen; (b) hydroxyl; 25 (c)
| ower al kyl ; ‘\Sd)‘ Lower al koxy; (e) -CF3; (f)
- N( R20)(BR24) -NR'R;

(10) phenyi;

(11) NOg,

(12) -COR%

(13) -CON(R*), wherein each R* is the same or different;

(14) -S(O)R%;

(15) -S(0)N(R®), wherein each R?® is the same or different;

(16) -N(R?)S(0).R%;

(17) -CN;

(18) -CH.0H;

(19) -OCH CH,OR?;
(20) alkyl;

(21) substituted phenyl wherein the phenyl has 1 to 3 substituents
independently selected from alkyl, halogen, -CN, -NO,, -
OCHF», -Oalkyl,
(22) -Oalkylaryl wherein the aryl group is optionally substituted with
1 to 3 independently selected halogens; or
(23) phenyl;
(C) Xis selected from alkyl or -S(O)=;
(D) Y represents
(1) a single bond; or
(2) Y is selected from —C(O)-, -C(S)-, -(CH2)q -, or -NR*C(0)-; with
the provisos that:
(a) when M'is N, then Y is not -NR*C(O)-; and
(b) when Y is a bond, then M and M? are both carbon;

(E) ™' and M? are independently selected from C or N;



(g) phenyl; 30 (h) -N®2; (i) -C(ON(R20)2 (wherein
each R20 is the sane or different), G -C(OR22; (i)
wo ¢@mayIssTycl oal kyl ; WD 2007/ 075555 PCT/ US2006POHB286/048223

256 (j) -(CH2)g-aryl; or (k) -(CH2)m OR22; (J) each

R4B is independently selected from H, heteroaryl,

al kyl, alkenyl, a group of the fornmula 5 aryl al kyl,

or arylalkyl wherein the aryl noiety is substitued

with 1-3 substituents independently selected from

hal ogen; (K) R5 is sel ectegsfrom hydrogen, Cl-C6

al kyl, -C(OR20, -C(O2R20, -C(ONR20)2 (wherein

h R2Qs se1ddigd $a91R: €l-clidikar 85b). -&fofler & QA
?@i nde se_:r?dent?yi?se e%ecgélfrqgm%}b%r’ %?Of (I;érogégﬂhyli "or
e&zh inselesked frooget her with the nitrogen atomto
whi ch they are bound, fornms a 4 to 7 nenbered

het er oticl| oal siytmembegred ketaroaryl singlhavagekcoed hetenoatoms

al kyl, hydr V. fleuorqQ, . DhOW hat when .

T Ry 15 nyensRistisehen itiihd of MY, it b ert g Riha ring
carbon adj atemt Heing cariorggen; or (2) R12 fornms an

al kyl bridge fromone ring carbon to another ring

ﬁ ag bon(?.‘l)( N) lalliﬁnib-'rr&erﬁﬁ?rl(eﬂ) h@tei‘dm'yedr&é m@ Hito,3 heter%atoms
ydroxyl, al kpx r oro, provided that en R13 ..
2 byt oxy” SFrakee o RHPden, BBRE: orsufir W the Eiaiping ring
adj acent toatomstbeiggeartsun;(ct) R13 forns an al kyl

bridge fromone ring carbon to another ring carbon;

25 (0)(320 @&s alkylapoag; f rom hydrogen, al kyl, or aryl,
wherein the aryl group is optionally substituted with

from I (4)o 3agrarypgroupdwhereletiie substittéd phenghis substituted with 1

hal ogen, - - 3, .hydroxyl r t hoxy. or en

two R20 gr o%g %&E{%&g&f@eg%]%rgb@%%eéﬁ%pggggﬁgn-Oalkyl,
t oget her. W tQOﬁage-@F&,f-mnMGb,\Ahi—llt‘(d)h}ry3,afredqu%N(R1°A)z;
forma five or six nmenbered heterocyclic ring;

2007/ O(B)555-RET'0R20R6VN838R R'™ is independently selected from: H,

alkyl or aryl;

(6) a group of the formula:

ZI

;or
(7) a heteroarylheteroary! group;

said five membered heteroaryl ring ((G)(2) above) or six-membered heteroaryl ring
((G)1) above) is optionally substituted with 1 to 3 substituents selected from:

(a) balogen;

(b) hydroxyl;

(c) lower alkyl;

(d) lower alkoxy;

(e) -CFj;
(f) -NR*R5
(g) phenyl;

(h) -NOz;



257 (P) R22 is selected from heterocycl oal kyl, al kyl

or aryl, wherein the aryl group is optionally
weamgnisss ed with 1 to 3 groups independent|y BEl/E810861048223

from hal ogen, -CF3, -OCF3, hydroxyl, or nethoxy; (Q

R24 is selected from hydrogen, alkyl, -S02 W, or

aryl, wherein the aryl 5 group is optionally

substituted with | to 3 groups independently sel ected

from hal ogen, -CF3, -OCF3, hydroxyl, or nethoxy; (R

ais Oto 2; (S) bis 0 tesg; (T) k is 1to5; 10

(U mis 2 to 5; (V)nlsl 2 or 3 wth the proviso

e ey Uy IO oo 1.8 8 s pPeren

(X) qis 1 tolkb; -zﬁ(d))éﬁ!? oris 1, 2, or 3vv|ththe

provi so that e 1S 2.0l t hen Is.C.and p.i

15 1; or (ii i&a%@%@ﬁﬁ@s@?ﬁ%m l\wﬁ?‘ijt@‘#a'ﬂEéngepe“de"“Y
(R13)b 1-\ FlIr I%’elébidd)frodﬁlhalbge‘h MOUKMNOCFZ XOF3P-CN, -NO; or
20 or a pharnmaceut mg table salt, solvate,

ester or prodrug 1 N 2ein: the dotted l'ine

r @Ay es®itis seledled iffom! doubl e bond; ais 0to 2

bi sO 02; nileorB 25 pis 1, 2 or 3; r is 0, 1, 2,
or 3; with tHd) pr%"\Ylvsos that when M2 is N, pis not 1:
and that whery 'l%t@roeli\\\;?l IS C(R3) and that the sum
of pandr is to 4; G(R3) or N, 30 M is C(R)
or N, V\ozooﬂﬁawwsrmp}%ﬁﬂma/ 048223 258 X is a
bond or Cl- C6(§Ik2y|g(ﬁ p Yis -C(O-, -C(S)-, -(CH2)q
-, -NR4C(O R4-, -C(O CH2-, -802- -N( R4) -

- NH- C(=N- CN) - (5dr cygleslkyiN) - NH-: with the provisos that

wherém% %&ll erédrgl Iﬂmt&;ro%%ﬂfnaﬂp Et %%%wo 3
substltuents mdependently selected from:

(a) halogen;

(b) hydroxyl,

(c) lower alkoxy;

(d) -Oaryl;
(e) -SR%*,
(Hh -CF3;

(9) -OCFs3;
(h) -OCHFy;
(i) -NR*RS;
() phenyi,
(k) -NOg,

() -COR%

(m) -CON(R*), wherein each R* is the same or different;

(n) -S(O)R*

(0) -S(0)N(R*), wherein each R is the same or different:
(P) -N(R*)S(0)}R%;

(@) -CN;

(r) -CHOH;

(s) -OCH2CH,OR?; or

(t)y alkyl;



5 and when Y is -N(R4)-, ML is CHand M is C(R3); q
is 1to 5 provided that when both ML and M2 are N, q

WO 2002/0t3555; Z is a bond, Cl-C6 al kyl ene, Cl- CGPCT/US2006/048223
al kenylene, -C(O-, -CH(CN)-, -SO2- or - CH2C(O) NR4-;
RLis RRr;~T "0~1J11 4K NN j NNt NNj NTONQ
N Q 65)/k ~DNN / 2N~~ ON 2N10 (R2' (R25)kkl (R25)k2
(R25)k (R25)kkl (R25) +i7 N~NN N N N/RR i N

N~ NNRS ( 25 (R5)k (R5 R )kkl k jN/ blkl (R
2) RR. NNIII NNR3 '\ M4sN--R (B t°\ (or C
R25) (R25 k a )k1 (R25)k Qis -N(R8)-, -S or -0-; k
i 8y0, h“@ rded%oml5 k1 is 0, 1,20r3; k2is 0, 1
o) 5 B sgiedtd om I hal o(C1. O8) al kyl -, Gi- 6

al koxy, (G - @d)al ysepgen;
(2) C1-Cg alkyl;
(3) cycloalkyl;
5 (4) cycloalkylalkyl;
(6) heterocycloalkylalky;
(6) bridged bicyclic cycloalkyl ring;
(7) aryl having a fused heterocycloalkyl ring bound to said aryl
ring;

10 (8) aryl;

(9) arylalkyl;

(10) alkylaryl;

(11) «(CH2)4CH(R'), wherein d is 1 to 3, and each R'* is
independently selected from phenyl or substituted phenyt,

15 said substituted pheny! being substituted with 1 to 3

substituents independently selected from: halogen, -Oalkyl,
-OCF3, -CF3, -CN, or -NO3;

(12) heterocycloalkytheteroaryl; or

(13) -(C1 to Cg)alkylene-O-R?%;

20 wherein the aryl R* group, the aryl portion of the arylalkyl R* group, or the aryl portion
of the alkylaryl R* group is optionally substituted with 1 to 3 substituents independently
selected from:

(a) halogen;
(b) hydroxyl;

25 (c) lower alkyl;
(d) lower alkoxy;
(e) -CFj;
) -NR*)R™),
() phenyl;
30 (h) -NOg;
(i) —C(O)N(R®); (wherein each R is the same or different),
(G -C(O)R%

() -(CHgz)-cycloalkyl;
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(G -Co)al kyl -, (C1-0C6)-al koxy- (G -C6) al koxy,
(G -C6) al koxy- (C1-Co) al kyl - SQ2,
wWRB7/ar3phy C, - C6) al koxy-, R32-aryl (Cl- C6) al kyl -PCT/US2006/048223
R32-aryl, R32-aryloxy, R32-heteroaryl, (C3 20
C6) cycl oal kyl , (C3-C6)cycl oal kyl - (C1-C6) al kyl
(C3-C6) cycl oal kyl - (G -C6) al koxy, (C3 WO 2007/ 075555
PCT/ US2006/ 048223 259 C6) cycl oal kyl - oxy-,
R37- het er ocycl oal kyl, Raj - het erocycl oal kyl -oxy-, R37-
het er ocycl oal kyl - (C1- C6) al

N( R30) (R31) - ( Cl- 06) al kyl -, > N( R30) (R31), - NH- ( Cl-
) al kyl % i O NH(R29): R29- $(O) 0- 2-,
hal)g(c{ oa)aﬁl | )é%%iqu ) X R29): (9

N( RSO)(RSl) ((dﬂ Gﬁﬁhlzk'y-DFB”fD)O 2- or benzoyl; 5 R8 is
(B s FarR ISy m Beisridanyly Eigdisd from by hetaspardy pikyl. alkenyl, a

groupR¥therfptmuld2- het eroaryl, (C3-C6)cycl oal kyl ,

(C3-C6) cycl oal kyl - (CL- C6) al kyl, R37-heter ocycl oal kyl ,
N( R30) ( R31) - (C1- C6) al kyl - ) 2
hal o( C1- C6) al kyl - S(O) 2-, |R29- a C2- Co6) al kyl -,

hal o( C1- C8) al kyl - S(0) 0. 1- (CZCe) 4l kyl~,; Rz is a

aryialfy oL BT hBh 6 Sy nORROR solthetgoity T sltRiSnes

mdepeademﬂy aglectetgfrahun‘ﬁaldsmmg car bon a five-nmenbered

TG poRdn Pl 2el BorShveiraden, Coalbyh “GlOeneCO)R™,

e
-C(O)Nx E)gl(m@elrehgez&tmRé" i%&hﬁg;aiﬂé bﬁ@hffé?%ﬁt)ﬁw InEI yl;
oa

rocycl oal
Fﬁﬁ éﬁ% fjﬁf? '%’iﬁpgﬁgsﬁw éﬁ&ﬂcteq ffﬂ"NH ofC aKo &s; a"@ﬂ ar each
R10A, taken togethelr&vm e hitrdged Stbir fRWRRITEGhdYRAR! B5Nd, féllrﬂg ad4to7

flve mher ed heteroaryl ring i's optional |
mem%gé?‘elt m? KBMNEs i s H, hal ogen, Cl-Cs al kyl, -O—L

d)OGRaIF }goxy or -NHSQ2-(Cl-C5)al kyl; R4 is
i ndependent|y selected fromthe group consisting of
hydr og€h, Cﬁe@teélfn@m alkgh rash‘@)y;gj alkbky! or fluoro, provided that when

C3- C6 |
(R33 arg/IC)(/gl Co6) af]ﬁ ngi l&z‘%tﬁﬁe %bggtr’?ll”;‘d E%aicgrbon
hydr ogen, cad@&emtmya NitrQY&);RI0, C(O) 2R20,

i g(lo)cB 2§|2(k)) W%@é@{ b&'@%r% one 889 (Carbon {g,apgpther ring

ni trogen tocatbam they are attached, form an

%ﬁtl dhmya pyrrolidinyl, piperidi nyI , piperazinyl or
phollnyl ring; 25 R6 is 1 to 3 substituents

i ndepefident bglestédirbatalkyl nytirexagr SIKOxY, cxsrsmsdrbngrcﬁ/fded that when

iyl thi SC"RES iadibr e ingn i & ¥ap itote a carbon

- N( S02R22) 2adjlveny to am#bogdremyr! . NO2, - CO2R4,

- CON( g%z gﬂg)ljl- CHz / al?d 0 WO 2007/ 075555 )

PCT/ U 06/ BagtIMs an alkyl bridge from one ring carbon to another ring
carbon;

(0) R is selected from hydrogen, alkyl, or aryl, wherein the aryl group is
optionally substituted with from 1 to 3 groups independently selected from: halogen, -
CF3, ~-OCF3, hydroxyl, or methoxy; or when two R?® groups are present, said two R?°
groups taken together with the nitrogen to which they are bound form a five or six
membered heterocyclic ring;
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260 R7 is -N(R29)-, -0- or -S(0O0..2-; R12 is

i ndependently selected fromthe group consisting of
W@10000738bkyl , hydroxyl, Cl1-C6 al koxy, or fl uoP@I/US2006/048223

provi ded that when R12 is hydroxy or fluoro, then R12

Is not bound to a carbon adjacent to a nitrogen; or

two R12 substituents forma ClL to C2 5 al kyl bridge

fromone ring carbon to another non-adjacent ring

carbon; or R12 is =0; Rl3 is independently selected

fromthe group consisti@Phf Cl-C6 al kyl, hydroxyl

Cl- C6 al koxy, or fluoro, provided that vvhe

Ry dr a@ﬁ i selbctatt o detamgyCioalkab B RIS WhETRIL I ary

aroup isppgelly sulefy Gl i Blorblifs Filepeiiiny it aehiam?

halogennmﬁdmﬁﬂthydrwlpwdmlthoxy' R13 is =0; 10 R20 is

I ndepepdent ect d fromt g i
(@ydr @er\s Sélg rgpks}]ydr%ge%,r%)ﬁy! vﬁé?el ﬁrbt% s W‘e?fém the aryl
iHhdlg UbstiRal witts tie 3 groups mdeﬂmerﬁdmﬂylselectEd rom
group ‘SQS& d|§| ndeplendent ly sel e%t ed from hal ogen, -CF3,

halogen, EQFQ. Q@Ead%ﬂ"oxﬂr OLEERRY: or when two R20 groups
( ?1 fs's& .said two R20 groups taken together with
e nitrogen'to which they are bound can forma five
(S) S|b<18n@llm85ed heterocyclic ring; 15 R22 is Cl1-C6
kyl or heterocycloalkyl; R4 is H Cl-C6
} K'SRgg%gzz or R34-aryl; R25 is independently
(tsleel eahsleilooﬁnthe group consisting of Cl-C6 al kyl,

%l 0& oy kzl{;fﬂé(\&g}% Pﬁf\ﬁﬁgg'iw n@‘l3 @'N}Otﬂénnls not 1;

WOR4) f B5), 2 NrRAYv(tREhe Bf@Y)iso ﬂNﬂMb’@R&M @(l@) tpegl p is not 1;
ZSO o- (C1- C6)a|ky| or halo- 20
% %913873(@1 Ce)alkyl-: R29 is H, ClCGaIky%
- Cor YL Dadrky lNltthﬁémoylbodahaR@Bearrys @a1- SehgniyT is C and p is
0Ois H Cl-C6 aIkyI , R35-aryl or

1;0r R35-aryl (Cl-C6)alkyi-; R31 is H Cl1-C6 al kyl -,
R35-aryl, R35-aryl (Cl C6) al kyl -, R35-heteroaryl, (Cil-

C6) al kyl 0 O N(R4) (R5)-C(O) -,
(aa);w}/mq%ld)@’( rgw'%r(“‘#esg(a)rw sgo))zg; )Zg(o)r R30 and
R31 together are -(CH2)4.5-, -(CH2)2-0-(CH2)2- or

- (CH2) 2- N( R38) - (CI—|2)l andform rlng wth the

nitrogen to V\/nlch(h are att R32 is 1 to 3
ntlys alfromthe roup

substituents ind
consi sting of halo 06 aIRfll(Il 1- C6
- OCHF2, -

al koxy, R35:~ax ’
NR39RA0, pRenyl - phen\yl cozR39 - CON( R39) 2,
-S(0 2R22, _S(0)2N(20)2, 30 N( RE4) S(0 2R22, - CN,

or a phayrﬁra@émxww SEjeptishie-salt, SONAGDERRPOT prarirug thereof, wherein:

R35- a Cl C6 ar oups on
‘39@%‘? 'Eﬁr‘ﬁBE?%ﬁ%%n o&élgpﬁéhwglr%?%r% 'OCH2O- or -
§U2tb7-’2),' group; WO 2007/075555 PCT/ US2006/ 048223 261

R33 is 1 to 3 substituents independently selected from

PH%OQ*PO%;p consisting of Cl-C6 al kyl, hal ogen, -CN,

a4, &3 - OCF3, -OCHF2 and -O(Cl- Co) al kyl ;

pis1,20r3;

ris0,1,2,0r3,;

with the provisos that when M2is N, pis not 1; and thatwhenris 0, M?is
C(R®); and thatthe sumofpandris 1to4;

M'is C(R®) or N;

M2 is C(R%) or N;



R34 is 1 to 3 substituents independently selected from
the group consisting of H, halogen, -CF3, -0OCF3, -H
wW@eah7ABEH3; 5 R35 is 1 to 3 substituents i ndepreEsiong048223
sel ected from hydrogen, halo, Cl1-C6 al kyl, hydroxy,
Cl- C6 al koxy, phenoxy, -CF3, -N(R36)2, -COOR 20 and
-N02; R36 is independently selected formthe group
consisting of Hand C1-C6 alkyl; R37 is 1 to 3
substituents independently sel ected from hydrogen,
hal o, Cl1-C6 al kyl, hydrogsg Cl1- C6 al koxy, phenoxy,
-CF3, -N(R36)2, -COOR20, -C(ON(R29)2 and - 10 N2, or
Rfﬁs bSch}{U?oPCJ@é)aIR Ie@feQUIOS R38 is H CI- 06 al kyl,

R35- | 1 - | Cl- | - SO
o (05 B UG IR D USRS AR SIS 0 -N(RY)-

-NH gﬂﬂl‘-éhg pro yﬁlo@ﬁléxh&%vé% t{)é;ﬁ{(dyﬁ%lth%% \@HQ/N Y is not —

R“ce@)} -arr-NH-GED- N (\memm) ZisiY| Y imnot -GEO)NR*- or ~C(=N-CN)-NH-;

5 and w%&f&ﬁﬂ&?‘&d\h%ngb‘ %&%@% ?élc&?!alkﬁlyl

8@931 to15, (JEdvidedahkywhSbdiiv' and REPamnN, a4@2 to 5;

h_th mtro to which t ttach
e o it 32 B Ao RS BTN b or -
CHCOPeRazi nyl or norpholinyl ri ng or 20 (iv) a conpound
of ,Formula (1V): (R12 (RL it R2 (IV) M YM\,~-N Z
R SAn Por a pharmaceutical |y acceptabl e salt
golvate, ester or prpdrug thgj;\of wher, . the

tted [i repres s an optijonal doubl & bond,; 2?:\:;
/%\1 oﬁiky\:?ﬁs N7>cor 3; p7isal, 2 a3
e

@;hthe ot n??ij, th is not\Llr
1, 2, vvlt prow that wh is 2
25\/t en M2 2 })O/or 3; 07/ 075%

10 ROKPcri 0 k2262 A( s)a bonR?DG CL- 06 4RK ene;
M is C(R or N; ,Ur\
N N R7

>—:_ NZN—g NP R
\ =
25{ / , : (R25

. \\ / >

(st )M

Q is -N(R®)-, -S- or -O-;

kis0,1,2,3 or4;
15 k1is0, 1,2 or 3;

k2is0,1or2;

Ris H, C4-Cs alkyl, halo(C+-Csg)alkyi-, C1-Cg alkoxy, (C+-Cs)alkoxy-
(C4-Ce)alkyi-, (C4-Cg)-alkoxy-(C1-Ce)alkoxy, (C1-Ce)alkoxy-(C4-Cg)alkyl-SOqp.2,
R32-aryl(C+-Cs)alkoxy-, R*2-aryl(C4~Ce)alkyl-, R**-aryl, R®%-aryloxy, R*-heteroaryl, (Ca-

20 Cg)cycloalkyl, (C3-Cs)cycloalkyl-(C1-Cg)alkyl, (C3-Ce)cycloalkyl-(C4-Cs)alkoxy, (Ca-
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Mis C(R3) or NN Yis -C(=0O-, -C(=95)-, -(CH2)q -
-NRAC(=0 -, -C(=ONR4-, -C(=0CH2-, 5 CH2(C=O -,
WO 301/025555 - NH- C(=N-CN) - or -C(=N-CN) - NH; w t hp@T18S2006/048223

provisos that when ML is N, Y is not -NRAC(=0O) - or

-NH- C(=N-CN)-; and when M2 is N, Y is not - C(=0 NR4-

or -C(=N-CN)-NH; gis | to 5, provided that when M

and M2 are both N, gqis not 1 ; Zis a bond, Cl-C6

al kyl ene, Cl-C6 al kenylene, -C(=0)-, -CH(CN)-, or 10

CH2C(=O)NR4-; R is |11l 26§ R N-N R-NA N R N'N

J-N RN25/ 3\~/ "\ \' 5 {R)k, (R5Kk1"
Cs)cycfo%?@k@)})(ﬁ?@ KeferbctiBalk W’(‘lh%tékdﬁyc% oxyl; RWR' N O
he’tel'owicﬂg?ll<yl-lk¢:s@s)qlkQX)Bd\J(ARL3 R Ds(Gy- Cg)f:\lls’ylm-?\l&R3 kzN*i-(Cv

N [ v ro

Colalk OGN NGRSO Halbte: )Eﬂk}k‘yé(@)o-z
N(R3°)6R?3M¢1(@%Dam@)-5(®9¢z- ormmyl:(@ _(C1-Co) al kyl -

hﬁ%%@;&;’ %@[lcégfg{:p@#efalkw- (Cr-Co)alkoxy-(Cr-Calalkyl-, R%-aryl(Cs-
Cs)a|kﬂQ]R%l%ﬂ| JR¥yhéteto4ig), {Ck a)eyddalky), {CsCe)cyciBalkglt-{C+-Ce)alkyl,
ST b S TG T
R29-S(2§ ?@ @F@émel ~Knhlo cs:@sﬁik yS mszéca)a@@)al ky! -
|

ér%é m@gq’nwe d’f—: @g;aﬁwna’ ap@g lor ZShg(temBg}se@dependently

selecté® NN ¥t N—Ongv@ﬁfﬁ'eﬂﬁnialﬁfngznr@b%rﬁgtb@’ﬁg carbon a five-membered
I ndependently selected fromNaor NO wth

heteropeyhding havingrly Ztdass MW@%FEdﬂdeaeW%lwfﬁe@dﬁom N,OorsS,
with thi G%Zﬁée’iﬂ ﬁ{lflg @oﬁ%"dé?ﬂg %art?on %@[qlﬁ’inhﬁﬁ eR@ab%ﬁ heterocycloalkyl

sel ected"fromN, O or WO 20
(CS‘CGWQ‘SKEUG¢®MBYI hgdragier, t@'ﬁﬁapbfﬁﬁnﬁ‘ng ring at orrB
bei ng carbany R32-quinolyl; R32-aryl;

het er ocyckbalky! ; ?2_(_@,@6) cycl oal kyl : (Cl-C8)al kyl :
é_@gré)g;eg; O N INH

hd ]
wherein the six-membered heteroaryl ring or said five-membered heteroaryl ring is
optionally substituted by RE;

R? is H, halogen, C4+-Cs alkyl, -OH, (C4-Cg)alkoxy or -NHSO,-(C4-Cg)alkyl;

R* is independently selected from the group consisting of hydrogen, C4-Ce
alkyl, Cs-Cg cycloalkyl, (Cs-Cs)cycloalkyl(C-Cg)alkyl, R*-aryl, R*3-aryl(C4-Cg)alkyl, and
R3%-heteroaryl;

R® is hydrogen, C1-Cs alkyl, -C(O)R?°, -C(0)2R?°, —C(O)N(R?)z, (C1-Cs)alkyl-
SOs5-, or (C41-Cg)alkyl-SO--NH-;

or R* and RS5, together with the nitrogen to which they are attached, form an
azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl ring;

R® is 1 to 3 substituents independently selected from the group consisting of -
OH, halogen, C1-Cs alkyl-, C1-Cs alkoxy, C4-Cg alkylthio, -CF3, -NR*R®, -CHx-NR*R®, -
NHSO.R?, -N(SO2R??),, phenyl, R®-phenyl, NO, -CO3R*, -CON(R*),,

o)
’é— N>;© —NH—CHZ—@OCHa
and
O ;
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R6 CClIl Qnherein the six-nmenbered heteroaryl ring or

said five-nenbered heteroaryl ring is 5 optionally
waamgnises ed by R6; X is CHor N, Qis a bond peT/032005048223

al kylene; QL is a bond, Cl-C6 al kylene or -N(R4)-; R3

is H halogen, Cl1-C6 alkyl, -OH or (Cl-C6)al koxy; 10

R4 is independently selected fromthe group consisting

of hydrogen, C,-C6 alkyl, C3-C6 cycl oal kyl,

(C3-C6) cycl oal kyl (Ci -C6) al kyl, R33-aryl,

R33-aryl (Cl1-C6) al kyl, andog@g32-heteroaryl; R5 is

hydrogen Cl-C6 al kyl, -C(O R20, C(O)2R20,

[ al kyl -SO2-; 15 or R4 and R5,
et Rjﬂ}@@\a}_{ S r(-§30?%@- {

% ht e nrirogen to vvhlchthey are attached,
Brisdndependentingelecied from diengrouppiqresistiigngd C1-Ce alkyl,

- . A
ero R B! oAb g 3l g gy, ten
is not bongdgbiagarifon adjacemtatoas aitrodeh; &F talokR 1% subfstitugnts form a Cyto C,
alkyl D%Hé%)%? OnPip0gaban 16 aRother ngéﬁagsq&'%m%éﬁmm is =O;
MI%dépénm séleRedraM @e%%u@f cc&msﬁﬁlr@J@ﬁm o4k,

ther on the sane carbon are =0;

hydm*ﬁd@p&ﬁj@'ﬁpw QeliurrpeRravided that \gh@ﬂ& cdﬁ@v@&qxugbrahloro then R™
is not Séuké té'&&érbdﬁb’é’dﬁéé{nt to@ n%dcféﬂ‘%Xwoqjim édﬂ%‘h ents E{c?[rén aCito C,

provi ded that when R12 is or fluoro,
alky! hrgigr%ﬁrorrb@malng&aab@raﬁ%@noﬂwrmdrase@t ﬁhgr@gb‘nﬂ er R%is =0;

IBJiR?éHQﬁ&éﬁtHﬁggléc{eﬁgrgM\%ef %093.&919203 @% 8{;5&{' C+-Ce

romone ring caroon tO her non
alkyl, @r a@' cuheeain toe am:grpgpﬂmptlmally subﬁdgmwhﬂo;n 1 to 3 groups

er AL SBLERR 450 JUEn 5 S, Bt whon o
greuns are phigsienty gaigr twid B8t t graupsntaRea toge’mmr WD the nitrogen to which
oy afg BB R o 178 B0 83 e adb e @bt iy S "
R’%EIB@{ Ck alkyl aRT1atybor B'éteabls‘yd:lobrklydge Lr om oneerlsng
{
B LR SR R et s rom the group.
RSE $|ﬁdél;ge|ﬁtiedtbyd§elé@t@d ff%lirrl@ﬁeajgb%dbico?%as@lhbiof cwheg %.In(yl halogen,
supstitute W fro
N, N 20 SOPE B Bk G o HIRRT GO+ S 6 e (OIOR?, -
N(R“)(F@FN(RW,-C{U}“ Rt (R?LS(@%%XR”-S(OMG mélwm@%ﬁ@l- or halo-

ps are present, groups t'aken to

(Cr-Colp ARy HETEoRbYEN (o whi ch
R* is H, C4-Cs alkyl, C3-Cs cycloalkyl, R*-aryl or R*-aryl(C4-Cg)alkyl-:

R* is H, C4-Cs alkyl-, R*®-aryl or R¥-aryl(C+-Cg)alkyl-;

R* is H, C4-Cs alkyl-, R®*-aryl, R*®-aryl(C4-Cg)alkyl-, R**-heteroaryl, (Cs-
Ce)alkyl-C(0)-, R¥*-aryl-C(0)-, N(R*)(R®)-C(O)-, (C1-Ce)alkyl-S(O)z- or R¥*-aryl-S(0),-;

or R* and R®! together are -(CHa)s.5-, ~(CH2)2-O-(CHz).- or
—(CH2)2-N(R%*)~(CH,),- and form a ring with the nitrogen to which they are attached;

R* is 1 to 3 substituents independently selected from the group consisting of
H, -OH, halogen, C4-Cs alkyl, C1-Cs alkoxy, R**-aryl-O-, -SR?, -CF3, -OCF3, -OCHF, -
NR3R*, phenyl, R¥-phenyl, NO2, -CO,R*, -CON(R*),, -S(0);R%, -S(0)N(R®)., -
N(R?)S(0)2R??, -CN, hydroxy-(C1-Cs)alkyl-, -OCH2CH,0R?, and R¥-aryl(C;-Ce)alkyi-
O-, or two R* groups on adjacent carbon atoms together form a ~OCH,O- or —
O(CH_2)20- group;
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they are bound can forma five or six nenbered

heterocyclic ring; R22 is Cl-C6 al kyl, R34-aryl or
whedoenosyt| oal kyl; R24 is H, Cl-C6 al kyl, - SORRRBSI06/048223

R34-aryl; 10 R25 is independently selected fromthe

group consisting of C1-C6 al kyl, -CN, - NO2, hal ogen,

-CF3, -OH, C1-C6 al koxy, (Cl CG)aIk I -C(O) -,

aryl-C(O-, N(R4)(R5)- C(O-, N(R4)(R5)-S(O1.2-,

hal o- (C1- C6) al kyl - or

hal o- ( Cl- C6) al koxy- ( C1- C@edl kyl -; R29 i s H C1-C6

al kyl, R35-aryl or R35-aryl (Cl-C6)al kyl - R30 is H,

I@-a-a i§61 & B)@ubstlms’lmdepb"nd&ﬁlyweyécﬁté?d-fm aihé groyp tonsisting of

R31 H Cl1- [ kyl -
C1-Co i, baladenr-2B) ARyt CF:( s LD g -O-(GasCoralkyl:
B‘yis ‘PQ 23 5 (l{‘f@rﬁgﬁ')d Rg%éﬁba'ﬂ&h*tﬁé Qraup eonsisting of
- or

ary 1 together are

H, halogeontyzss-QCH ehzj and -(Qxalzyaz or
t IS ‘L%% I§(s@?b\%%]lid%q_%?]r?de;gér}feaé;rﬂfgrﬂeétba%%tﬂildw&en halo, C+-Cs
alkyl, hydhsty, tCeBt alkaxdepbeld@ml -CrzeNER e&t f@@QR%eargi d&@z

L

R@D&%?o 3 SUBYIRBHIR ind SH) RRAB, selSc@PMGRIG)drogen, halo (o Cs

alkyl, hwaﬁzwspﬁl\lh?x% (ge(%u[i\alg %en?J S f%e%g@ H\é% 2and_

NO>, o$ﬂ3é¢§ 8defdranbt® geowpy, consi sting of Cl-C6 al kyl,

R BF oo ot st i el %fg'- et S

halo(CQ—r ly§|kgpg§jzst| ng of H, hal ogen, -CF -OH and
is 1 to 3 substituents |nde den

@trapmn@ﬁnﬂyéplﬁj&ﬂ fioan §he IOURCORTIR ﬁbﬁpwn C1-Ce
alkyl, (%\Eg%y%gd?ﬂ@f AbeheYYoatkdi® -cNaidh) R3°- @D@E?“?élvmd Ce)alkyl, and

ndependent I’y sel ect ed formthe group
R*%-heterosingt iangl of H and Cl- C6 alkyl; 30 R37 is

HPPETERIIAY CobeBhOR O SHDUPSOBEONFE) Oy Cojalo
SOs-, %@Q&bfal@;o@mkwﬂﬁl C6) al kyI R33-aryl,
gl . . - r :
3357 it 1 S B9800 G My oM. orm ar
azetidigyt, Gyradlicinyl, pifeMIRZD pipSEaraRpd morphalinglRIE);, ror
(Cl-Co)al kyl -SQ2-; or R37 and R35, together with the
nitrogen to which they are attached, form an
RAtd dbmpoungf FarmdilanyiV): pi per i di nyI pi perazi nyl or

A9
nor phol i nyl ring; Qr,5 (v) a c und of Formula (V):
(12)a (I 13)b | RZ(%IQ/?)E‘RII~X3$;M\I~Z/ NI~ Y

H R2 (IV)
1= A M / \(")/

or a pharmaceutically acceptable salt, solvate, ester or prodrug thereof, wherein:

the dotted line represents an optional double bond,;

ais0to 3;

bis 0to 3;

nis1,2or3;

pis 1, 2 or 3 with the proviso that when MZ is N, then p is not 1;

ris 1, 2, or 3 with the proviso that when ris 2 or 3, then M?is C(R®) and p is 2

or 3;



n p or a pharmaceutically acceptable salt, solvate,

ester or prodrug thereof, wherein: a isOto3; bisOtoS3;
waon/orssd, 2 or 3; pisl,2o0r3; r is 0, 1, 2,PCrUS006048223

is a bond or C1-C6 al kylene; ML is CHor N, 15 M is

C(R3) or N, with the provisos that when M is N, pis

not 1; and that whenr is O, M is C(R3); and that

the sumof pandr is 1to4; Yis -C(=0-, -C(=S)-,

-(CH2)q -, -NR4C(=0) -, -C(=O NR4-, -C(=0 CH2-, -SO0L1.2-

-C(=N-CN)-NH or-NH C(=N-@bP-; wth the provisos that

when ML is N, Y is not - 20 NRAC(=0O) - or

S -Gk M is N Y is not -C(=0 NR4-

A\lti(\fé dCMC’C&- %leiﬁg 1to 5, provided that when M

Mai (Br)eOTtMthN qis not 1; Zis a bond, Cl-C6

w 3) 6 al kenyl ene, C( =0) - -CH(CN) or
C?E%) ‘25R1|sRRRRR Q~ QR7 8-N~
mlwcwosqe%k {(BRE)+, -NREPEO)- R@k@)ma&emw -

s oY ALy Gl g e

Tis KIRY% ot —NR‘((R%-B:))kar SQIFSC(MR)N%- anB—v;/(Igen Ols N kYusngt -
4 S 1 or 5 I's 1 or
C(= O)h% %t?chN F‘Ill\bl'ﬂgp'r esents an optional double bond; R
At Ro &, grcb\nd@@emﬁnhéu Nehae Mbafd BothtMeg sig Aup1 ;

conS|st 'ngggg-cqetby CBl al kyl@y&’(C@C@) M(C’N)- or

10 —CH2C§ )@@(4 al koxy- (Cl- C6) al koxy,
(C1-'C6) al koxy- ( C1- C6) al kyl - SCa2,
F@learyl (C1-C8)al koxy- R32-aryl - (Cl
o

N R—N NéR

. G
5.8 8 s,

(R¥®)— > (R®)q ?
S S
R-—N)I\N R—N)j\N——é R—N o
& & C§ d b
R, ®N (RO (R?),

kis0,1,2,3o0r4;
k1is 0, 1,2 or 3;
15 k2is 0, 1 or2;

R is H, C4-Cs alkyl, hydroxy-(C2-Ceg)alkyl-, halo-(C4-Cs)alkyl-, halo-(C4-Cs)-
alkoxy-(C1-Csg)alkyl-, R¥®-O-C(0O)-(C4-Cs)alkyl-, (C1-Cg)alkoxy-(C1-Ce)alkyl-,
N(R**)(R3")-(C+-Cg)alkyl-, (C1-Cs)alkoxy-(C1-Cs)alkoxy-(Cs-Cs)alkyl-, R32-aryi, R¥-
aryl(C1-Cs)alkyl-, R*-aryloxy(C4-Cg)alkyl-, R**-heteroaryl, R*-heteroaryl(C4-Ce)alkyl-,

20 (Cs-Cg)cycloalkyl, (Ca-Ce)cycloalkyl(Cy-Ce)alkyl-, N(R¥F)R3")-C(O)~(C4-Cg)aikyl-, or
heterocycloalkyl(C4-Ce)alkyl-;

R? is a six-membered heteroaryl ring having 1 or 2 heteroatoms independently
selected from N or N-O, with the remaining ring atoms being carbon; a five-membered
heteroaryl ring having 1, 2, 3 or 4 heteroatoms independently selected from N, O or S,
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10 Co)al kyl -, R32-aryl, R32-aryloxy, R32-heteroaryl,
(C3-C6) cycl oal kyl, (C3-C6)cycl oal kyl -(C1- C6)al kyl,
w@ AR 0&p6y cl oal kyl - (C1- C6) al koxy, PCT/US2006/048223
(C3-C6) cycl oal kyl -oxy-, R37-heterocycl o-al kyl,
N(R30) (R3i)-(C1-C6) al kyl -, -N(R30) (R31),
-NH (C1- C6) al kyl - O (Cl1-C6) al kyl, -NHC(O NH( R29) ;
R22-S(0O o_2-, hal o(Cl-C6)al kyl - S(0)o02-,
N(R30) (R31) - (C1-C6) al kyl - S(0O 0. 2-, benzoyl,
(C1- Co) al koxy-carbonyl, 263
R37- het erocycl oal kyl -N(R29)-C(O -, (Cl1 15
with th@%ﬁﬁéwinggﬁaﬁorﬁé Q)em% éé?ﬂadr?ﬁ):émﬁd ndWICIRGGaryl; heterocycloalkyl;

) 6) R36 and NHC( O) R29; and when
(Cs-CeiQ’}@lQﬁi yli 1%&!@'@%&93% not present, R7 can be OH
R8 is H Cl1-C6 al kyl, hal o(Cl Co) al kykJ

(C1- OG)aIQsoxy (C2- 06) -, R32-argl ((1- C6)al kyl -,
2-ar NR32 het er | (C1l-C6)al kyl -,
g—mego% | ) ( —é6) cye! og\—%m 06) al kyl |
e ocycl oa
whereln( q%%%ﬁ&@?bé{%ﬁ%hl WQ%}@%? 5/% -membered heteroaryl ring is

optionamy s(6atitGEEbKR®: S( O 2-, R22- S(0)0_1- (C2- C6) al kyl -
@é égﬁl )al kyl ZS(0)0. 1- (C2- C6) al Kyl -,
£ 86) A Ryl - N(R29) - SC2-, or R32-heteroaryl-S02; R2
le] |§a%dhd16ﬁbelt%dalhﬂbaéoaryl ring having | or 2

hef eroat ons i n ndent | cted fromNor NNQ wth
elsraRend; fra-Grs E yﬁéﬁ%ﬁ 'car bon; a five-nmenbered

fR‘t @rnaﬁmbgéhn@1l®5valkgl 1oHor ﬁ:pcs)oallk@tﬁr oat o
ple endentl sel ected from N,

R 'ﬁﬁﬁ@eﬁ‘i’ﬂ@')é?%lﬁﬁt%f’ﬁg‘ %@&H?ﬁ wlﬂmqﬁ? pydrogen C1-Cs
alkyl, (gg?s %loalkylWCMchmlgyagz{ @%@?,ﬁ R@EéHﬁZQ%éQA@ZQGS)aIkyl and

a2 het er ocycl oal’kyl rein e si x-menbered
R hemetoafwlaryl ring or said five-nenbered heteroaryl ring

S t 20 ) d-.)ﬂ
(E?L %@%&E@thcbﬁp élk%'%lé@%l E&&dﬁﬁz r nder;"é eorgtly
(Ci-CalkgkS€x-f rom t he group consisting of hydr ogen, Cl1-C6
5 alkyl < kvl .. .
RER S A P ¥ nirgpen fpuhict they are attached, form an
azetid M3 myrydlidiHyl Coipetildidy), pipdraAR3y-dreherpdelinyt rilmg; i s

f]%f” oﬁl?‘?é ?}P P&ﬁ“ﬁ?@ﬁ’?@‘%ﬂ?ﬁaﬁ%?ﬁggf?ﬁ%}he group consisting of -

OH, héﬁg;eaamL(BybH@DZGrCE@aiksﬂ Co-G3 allyittiof +@Fy, SNR*R®, NO2, -COzR*4, -
G_&q i\ﬂ%{ s&ﬁct ed fromthe group consisting of
CON(@O) gf% C6 al kyl, C,-C6 al koxy, -CF3,
- NR4AR5, - (Cl-C6) abkyl -NR4R5, phenyl, R33- phenyl, N2,

- G02R4, N( R4) 2, N(R4) 2

%N@@ Ba)« LK. )2Sar)7|“'3*-<%'ﬂzﬁ@l?&)l*1 NH- |
het er %I KyLnjH,

R32- heteroaryl NH"C( O) - NH-,

or 2 RRE(HREHAIS X ézaékash thé Bade Qé@cn @u@l:o
et er ocycl oal kyl - N( R29)

i Rgﬁelsen@emm@erw %eaee@dr flrfam tbﬁeargpelﬁ?r@bﬁm%?f GieyCeralkyl, hydroxy,
C1-Cs GtkSR/ Q:Jr‘ﬂY:%ro Toroliidomst wHek R® @'M&xy eF ﬂﬁprrtﬁen R12 is not

provi‘ded that 'when R12 is hydroxy oy fluoro, t hen
bound ®© acerbouadjacenttaamisagen; @l’c@\fﬂ R¢ Stabsﬂtvea@etﬁgemer form aCito

C, alk%gnagé onfofte iy Sarbdntd! afSth€PRon-adjacent ring carbon; or R* is =0;
R is independently selected from the group consisting of C+-Cg alkyl, hydroxy,
C4-Cs alkoxy, or fluoro, provided that when R*™ is hydroxy or fluoro then R*® is not
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fromone ring carbon to another ring carbon; R13 is

i ndependently selected fromthe group consisting of
W@10000738bkyl , hydroxyl, Cl-Ce al koxy, or fl uoP@r/US2006/048223

provi ded that when R 13 is hydroxy or fluoro then R13

20 is not bound to a carbon adjacent to a nitrogen; or

formse a ClL to C2 al kyl bridge from one ring carbon to

anot her ring carbon; or R13 is =0; R20 is

i ndependently selected fromthe group consisting of

hydrogen, Cl1-C6 alkyl, opggryl, wherein the aryl

group is optionally substituted with froml to 3

boundfc’d E%rthdrf‘gg HBRBAERY & YitfSh & icidwd R™ M&Q@éﬂnts tgﬁéther forma Cto

droxyl, or methoxy; or when t %pou PS .,
C. alkulrtmq:geaﬁem one sing Garbor1o agmiwsn@maélaqe@g emsrar fhor R™ is =0;

LR PRIyl o 5%, AE OSBRI, o
alkyl, EBéryi,rwhemm e and grobpad; bptionaldubstittte dOlitiofrarh Kylio, 3 groups
I t I I
indeppaiit e apGR i aiia00oR Gre & . TR B y: g when two
R grotips <eE presdnd, sﬁﬂ tad RPkgroups(takefdd Ihselr Mﬁ(I‘Qhe nltrogen to which
they %%%8“%(‘)23@6505% l\(/eR 2 scxg rr?ember Qﬁ%‘%t% 3yc§$:9?ng

hq® 9 H Cil1-C6
R @s(@%&%@l kR%yalggér ﬁ@ie&z(&:ldzloalkgfzky: S o

2'8 7‘)86’75@5-536 U§2‘é@%‘7 BR> arybas R30 is H Ci-C6
ahkﬁj,g mdé@éﬁdﬁ% ﬁle&%’é‘ﬁéb‘\l t('l@]qrgﬁilﬁ!dﬂétstlng@fh%@s'élkyl -CN, -

NO, mmg%)a&w s Ctlkony ;xpré;o@)kyl-qu)mgz(@mw‘)mf’

C(O)- ef)' %%tbn%ﬁaa 4{@1 &3 I-IGr I’%I@é%aczﬁélkgﬁg L@ dikyl-;
)It, Q- %@Ikxlﬁﬁgfyerylm @M(&ﬁa)@ vt h the
1to 3
2%%2?%% Vwmé y se%@ﬁ{tgd P)réﬁ%t Ih: grgap

B?Isnsd-ﬂ,lﬁgﬁafalkyu- R”é—aryhaﬂl ga;'m(CCIQe()Blkal-kwrCaallqd C(0)-, R%-

R N Sl P A 2

hcfﬁ( Rj%2a22 R R(gBtASK BEO)(ZH )4 REZHSLEP ZRER),--cEN
or R SR M a SR SRR T whish ey ape ateched:

oR®4 isniatd § sabbtituiehts mdie\{ﬂehhei:tly ek dted épen e roup consisting of

ect ed Q upstit ts
H. - hRERBe b1 SBV Shekie PR HRFer b wotial stQRHEr: -NRTR™, -
NO,, Qo@?’aldx@IN(R%)g OS0),REN. S(OLRYR*QYCHNERENES(0),R?%, -CN, hydroxy-
Cl- CB) al k 401s 1 to 3 substituents
(C1'C¢)ﬁ bé’rIIbeQ?(j'y95I2 ed fromthe group consisting of

1R*Hs 1Ry 98aBstituehts indepehdentiselstie Pfiden thEgrop dohdisting of

3 substituents independently selected fromthe group

C1'CS@8ﬁdI RalpagnofCNNNPogéCHRaiahd ¢2-(E8-Ge)RIKYE hydr oxy,
Cﬂ“Q@ %d@»’EMbsﬂﬁ%H@(Nrde @ﬁ@enﬂi}'@gﬁ@t@d fromgroﬁgonsmtmg of

i S 1 ndependent selected fromthe group
H, hal@GﬁQI 5 gO&FsHQhlbamsl —QCHeky | ;

R is 1 to 3 substituents independently selected from hydrogen, halo, C1-Cs
alkyl, hydroxy, C4-Cs alkoxy, phenoxy, -CF3, -N(R%),, -COOR? and -NO;

R¥* is independently selected form the group consisting of H and C4-Cs alkyl;

R is independently selected from the group consisting of hydrogen, C4+-Cs
alkyl, Cs-Cs cycloalkyl, (C3-Cs)cycloalkyl(C1-Ce)alkyl, R*-aryl, R¥-aryl(C4-Cg)alkyl, and
R%2.heteroaryl; and
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20 and R37 is independently selected fromthe group
consisting of H Cl-C6 al kyl and

W@ 87 0&psd koxycar bonyl ; or (vi) a conpound of MOF/D81086/048223
(M): 12 (R13)b, /~Itl 11 R2 RL. x MI\\M2 N.Z 25 P
(M) or a pharnmaceutically acceptable salt, solvate,
ester or prodrug thereof, wherein: the dotted |ine
represents an optional double bond; a isOto2; 30
bi sOt 02; WD 2007/ 075555 PCT/ US2006/ 048223 269
ni si, 2or3; pisl, 2or3; r265 0, 1, 2, or 3; with the

provi sos that when M2 is N, IS not 1; and tgi%t when
; | - Pfat 9
F123fgs ﬂ\{dr%%epgcaiéélﬂi @f@@)R C(dé%R? m@(on(X ?)s?roarl s

(C1-Ce)athM-S02-C1- C6 al kyl ene; Y is -C(O) -C(9)-, -(CH2)q

R &g d, fi
OF AR ey tous R e W“‘?ﬁﬁ‘epr%‘%%%‘;&%mm an
azetldmiﬁle pyivblidimyl\ piperidinyly @ipeg(ak;t&( o mqypholgzyl qn(g;\l)m
en M2 is t O NR4- or N- NH- ;
mg}pqugof!f\?mé]g M i's cHand M is C(R3); qis
1 to 5, provided R¥), when bot tR‘I?/}L, and M2 are N, g is
2tob5 Zisahb Cl1-C6 al ClOGaIkenerne
-C(O - -CH(CN)-'-FCSXZ or ]}?L% -] is RR
R 4 1XNRQ ‘91 TMAT NN-NI\NN-’NQ~~O~O’
25! &N 25 2NX \B%NFI{

or a pharmaceutically acceptable salt, solvate, ester or prodrug thereof, wherein:

ais0to 3;

bis Oto 3;

nis1,2or3;

pis1,2or3,

riso,1,2,or3,

X is a bond or C4-Cg alkylene;

M’ is CH or N;

M2 is C(R® or N;

with the provisos that when MZ?is N, p is not 1; and that whenris 0, M?is
C(R%); and that the sumofp and ris 1 to 4;

Y is —C(=0)-, -C(=S)-, (CH2)q -, -NR*C(=0)-, -C(=0)NR?-, -C(=0)CHz-, -SO1.2-
, —C(=N-CN)-NH- or -NH-C(=N-CN)-; with the provisos that when M'is N, Y is not —
NR*C(=0)- or -NH-C(=N-CN)-; and when M?is N, Y is not -C(=0)NR*- or —-C(=N-CN)-
NH-;

qis 1 to 5, provided that when M" and M? are both N, q is not 1;

Z is a bond, C4-Cg alkylene, C»-Cs alkenylene, -C(=0)-, -CH(CN)- or
—CH>C(=0O)NR*-;

Rlis
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(R)k (R5) k1 (Rk2 (Rkl k2 R'7 NN N, NN NN~ N

INRB ~~Nb S 2s (RR5)k (R25)k J(R)k 2(R)k RR N
WRBomonsBE R X, (, N 25) 25 or (R k (R )kl PERRBE31006/048223

20 Qis -N(R8)-, -S- or -0-; kis 0, 1, 2, 3 or4; ki

is 0, 1, 2 or 3; WD 2007/ 075555 PCT/ US2006/ 048223 270

k2 is 0, 1 or 2, Ris H Cl-C6 al kyl,

hal o( C1- C6) al kyl -, Cl1-C6 al koxy, (Cl-C6)al koxy-

(C1- C6) al kyl -, (C1-C6)-al koxy-(C1-C6) al koxy,

(C1- C6) al koxy- ( Cl1- C6) al ky6500. 2,

R32-aryl (Cl - C6) al koxy-, R32-aryl (G -C6)al kyl -

RSZ aryl, R3z-aryl oxy,~R32-heteroarp, 5

, )cycl aI kyl, (C3- )cy;:l oal kyJi (Cr 06) al kyl ,
R '( —%) cyqy 0a} RY-(ClQCG)* Roxy, Q R’
- C6) cychoal kyl - oxy- 7-hetero oal kyl ,
\ - Ee: er q oal kyl -
- het erg

28 oal ky I - ) al kox
(R*)g( R30) (8" - (C1- ce()%\)mw %@%ﬁ?)%l) ;
-NH- Cl- C6)<'§Ik3/ (Cl- CG)aI kyI - NHC( O) NH( R29) ;
*& &2 05 ( C1- 06) al kyl - S(O) o- 2-,
NQB@Oh&GQSQ)or(‘ﬁl Co)al kyl -S(O o_2- or benzoyl; 10 R8 is
, hal o(Cl1-C6) al kyl -
8&18@6)1a2k@x - (Cl-C6)al kyl -, R32-aryl (Cl- CB)al kyl -

F%g % 2- heteroaryl, (CS Co6) cycl oal kyl ,
)cyc oal kyl - (Cl1- 06) alqél R37 heterocycl oal kyl ,
NieRgojterdme: repres)ta aneptio bond;

%R@ %} % ﬁ{d@s g%@;zselecfg@frgﬁpar% érdu%c&@iatd@/bf H, C1+-Cs

alkyl, rala(Gﬁeﬁb)a“esd Gs@élm <|3n emwm(% Go)ak Yot GroReHkoxy-(Cr-

cs)alkégﬁng&e'ﬁ@%drg (%E-énﬁgkﬁg ‘b%gér &ga%a%% Hﬁ@-aryi (Cs-
cs)alkmue?zemyyl Rﬁwldm H?%rhexerzarsa e @s)tdt:l@adiaﬂo&ﬁ;a & )eycloalky-(Cr-

o PRSI 2ot Aetercycio-sh
N(R3°)B39')4C>{105)bmy9r AR IR Ky HNH- «@C%)Wﬁﬁah-@d)alkﬁl C6
NHC@)RH R HRER), L AR 85 a5 ()02, N(R®NR3")-(C1-Ca)alkyl-
S(O)o.o-, benzoyl, (C4-Ce)alkoxy-carbonyl, R¥’-heterocycloalkyl-N(R*)-C(O)-, (C+-
Co)alkyl-N(R?®)-C(O)-, (C1-Ce)alkyl-N(C+-Cs alkoxy)-C(O)-, ~C(=NOR*)R* and —
NHC(O)R?; and when the optional double bond is not present, R’ can be OH;

R® is H, C1-Cs atkyl, halo(C1-Cs)alkyl-, (C1-Cg)alkoxy-(C2-Ce)alkyl-, R¥-aryl(C1-
Ce)alkyl-, R%%-aryl, R*-heteroaryl, R¥-heteroaryl(C+-Ce)alkyl-, (C3-Ce)cycloalkyl, (Ca-
Ce)cycloalkyl-(C4-Ceg)alkyl, R¥-heterocycloalkyl, R¥-heterocycloalkyl(C1-Ce)alkyl,
N(R*°)(R®')-(C2-Cg)alkyi-, R?2.5(0),-, halo(C1-Cs)alkyl-S(0)z-, R?-S(0)o.1-(C2-Ce)alkyl-,
halo(C1-Ce)alkyl-S(O)o.1-(C2-Cs)alkyl-, (C1-Ce)alkyl-N(R?%)-SO-, or R*-heteroaryl-SO;

R? is a six-membered heteroaryl ring having 1 or 2 heteroatoms independently
selected from N or N-O, with the remaining ring atoms being carbon; a five-membered
heteroaryl ring having 1, 2, 3 or 4 heteroatoms independently selected from N, OorsS,

with the remaining ring atoms being carbon; R*-quinolyl; R¥-ary};

N\ N
Xy

7 N
A VAV Al :
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NSN\ SN - O~ ,or N.NH 20 wherein the
si x-nmenbered heteroaryl ring or said five-nenbered
whedoenoEsyl ring is optionally substituted byPE@REUSHB6/048223
is H halogen, Cl-C6 alkyl, -OH, (Cl-GC6)al koxy or
- NHSQ2- (C1-C6)al kyl; R4 is independently sel ected
fromthe group consisting of hydrogen, Cl1-C6 al kyl,
C3-C6 cycl oal kyl, (C3-C6)cycl oal kyl (C1-C6) al kyl ,
R33-aryl, R33-aryl (Cl-C6)al kyl, and 25 R32-heteroaryl;
R5 is hydrogen, Cl-C6 al k&7 -C(O R20, -C(O) 2R20,
-C(O N(R20) 2, (C1-Co)al kyl - S2-, or
or hetdr@&ycﬁﬁél&&kﬂhéi% e sixaneMbered hefleroavgeirteor saidHivermembered

ni trog entovvh he d ached, form an
heterog%flpg,lﬁﬂptmf@ Yﬁf‘foaﬁ'ﬁ\%‘l’é EM?{)GH di nyl, piperazinyl or
rpholinyl ring; 75555 P /USZOOG/ 048223
%gl's% hajogep C S'C‘sﬁtﬁgﬁ (ég’n? "4 mtly sel ected

C-C
ﬁﬂ@lﬁ&%c%&mmg?ﬂdﬁ&n%e&r&? donsfsd oﬁiydrﬁgen 1-Ce

hi 04 NR4R5,
alkyl, Ctts ooy, (G SOl 0B Ay, Riharh R-ani(Cr-Celalkyl, and
32_ enyl NO2, C02R4 -CON(R4)2, O ~-N -NH CH2
R nefdgIEY! o NP e “N(R29).-, -0-

PE by ohapein i sl GO TR im G R8P e CORERZ R P AI(C

droxyl, Cl-C6 al koxy, or fluoro,
Cs)alk}f) %&%dgea%h%' h R12 is hydroxy or fluoro, then R12
iR? igot tdd lslmbstlmemts ndeperaintiy seledted dramithe geeup censisting of -

3
OH, h?l\ﬁgﬁpoﬁéﬁ al y 15{8ﬁaik?9rxgng?'ﬁc%r%nﬁg ace??taka{lyI WRS pl;zenyl R
phenyDN(anC@iRMQON(F#’% -NBI RN (R*)n REDbretienoieiryl- S@b-@lﬁi-edl -aryl-

(R BB BRI S R e o

R¥- héwwc%waWyan(prcwwmR”mtmtyuoanqlwﬂﬁg)e@@pm-

tt R13 bst it
& 21s =P andEisei g R B SPR GOERIBH T sReEY
hydromrbﬁ@eaé\%i Tdrtigia! PRided tHatvhen RO? lscﬁﬁhrb&y or ﬂuoro then R

I'ndependent |y sel ected from the roqg COI’]SI S
is not hound e m, carbouadiacenlitRyg nitigges; Pr R widines A LN gikyl bridge

from Oglre%g%bér {ooﬁtg&h)élﬁﬁ‘lgiférb%e‘j W th from 1to 3

ependent ected from hal o

RCHS lndheymrqutly sfcleq@ﬁrfm thegraHp CONRIS %ngzef r@@;%kw
hydro%ﬂ,ec ﬁr%ﬂé’ﬁyts Tﬂb rWOp déd Mﬁ%ﬁéﬂ‘ﬁ“ f§ﬂf¢§ﬂ6§§/ oMaluBro then R™

hey are bound can Torma five
is not bouad o Iaembpeced]ac@ntdqa:hltmgenn or fowas aCdp Coalkykhiidge from

one rifg @ﬁSJA Ebéﬁgg‘t r&%%rgﬁhkydr R1330 R4 is H CL-C6

R% is independently selected from the group consisting of hydrogen, C1-Ce
alkyl, or aryl, wherein the aryl group is optionally substituted with from 1 to 3 groups
independently selected from halogen, -CF3, -OCF3, hydroxyl, or methoxy; or when two

20 groups are present, said two R*® groups taken together with the nitrogen to which
they are bound can form a five or six membered heterocyclic ring;

R% is C4-Cs alkyl, R¥-aryl or heterocycloalkyl;

24 is H, C4-Cs alkyl, -SO2R% or R**-aryi;

R% is independently selected from the group consisting of C1-Cg alkyl, halogen,
CN, —CF3, -OH, C;-Cs alkoxy, (C1-Cg)alkyl-C(O)-, aryl-C(O)-, N(R*}(R®)-C(O)-,
N(RH(R®)-S(0)1.2-, halo-(C4-Ce)alkyl- or halo-(C4-Ce)alkoxy-(C1-Ce)alkyl-;

R2 is H, C4-Cg alkyl, R*®-aryl or R¥-aryl(C1-Cs)alkyl-;



10

15

20

25

30

R25 is independently selected fromthe group
consisting of Cl1-C6 al kyl, halogen, -CN, -NO2, -CF3,
WO a7/0GE5C6 al koxy, (Cl-C6)al kyl-C(0)-, aryl - Gaus2006/048223

(O OR29, -N(R4)(R), N(R4)(R5)-XO)-,
N(R4) (R5)-S(0)1.2-, R2-S(O o0 2-, hal o-(Cl-Co6)al kyl -
or hal o- (C1-C6) al koxy-(Cl-C6)al kyl -; 25 R29 is H,
Cl-C6 al kyl, C3-C6 cycloal kyl, R35-aryl or
R35-aryl (Cl-C6)al kyl-; R30 is H, Cl-C6 al kyl -,
R35-aryl or R35-aryl (Cl- @6&l kyl-; R31 is H Cl1-C6
al kyI R35-aryl, R35-aryl (Cl-C6)al kyl -

t@!@gwkyl- RE1A )@'Hﬁﬂarﬁ(O).aCS)Elk%ar yl - C(O) -

Nﬁ(ags)z( Rgafp@a s Rl RS paiete - (oS asiv GO R-aryh-
clor NRFREEFA-Coaly is@bgg-?orwﬁ Fa1-60R-2- and form

he n| ento |cht;§/ are attached;
0 3) Bamm%asseﬂrmansz«)@evzwss.zﬁ@ H2)s0l to 3

B HEELE, BRI ek gy o uacnc:

R¥ oy to mﬁjlam;tuems mdéﬁéﬁdenﬂ}Fselec&q:f;om tug-glpup consisting of

H, -OH tatpgoro)G PEe Bty B3 E PARBK R By 5 48R, -CFs, -OCFs, -OCHF. -

NR*R%, N0BA¢) BCpheAYI, -NOY, ﬁmmwo&(Rf:ﬁ) #B(Q)R?, -S(0)N(R)z, -

T

alkyl-0-OWHR inGthe-#/(gu0is aistinzily S3bstitiitéd with31 to 3 independently
substituents independently selected fromthe group
selected halagansy of C1-C6 al kyl, hal ogen, -CN, -NO2, -CF3,

Sk 4 to@'s‘b':gstﬂﬂénts(}n(j@beﬁﬁéﬁﬂyEélec@dlfrbﬁn theé gradip consisting of
substituents mdﬁsaendentl el ec % nlé(t 1e group

C1-Cs @Mbl"ﬁb@@“@p 1NPp 'ﬁ%q;'dééﬁm ‘Cé?i (géﬁ -OH and
RE tfl ggﬁssbﬁst&t gﬂtésm%l‘élﬁéhbeﬁV%éléc%@ﬂ@ﬁﬂﬁ{é b¥oup consisting of

rom rogen, hydr oxy,
H, hal@gem:GCaHachsBFapf@Homd ~Q§Hs; - N(R36) 2, COOR 2() and

%aﬁ? Qﬁ?’%ggﬁgéﬁg f}n%?%égy‘d%ﬁh?%%%%@ frg}ﬁlhfeo gfdUPconsisting of

hydrogeralo,u8nGs alkye bydabeyt G- @eaﬁ@mdphewmy@%gém? ®)2. -COOR®
“éz C1-C6 15 al kyl, hydroxy, Cl-C6 al koxy, phenoxy

and -NBes’ N R36)2, - OOOR20, - C(O) N(R29)2 and - NCR2,
AR is sndeperafertthyos si@cigddiugs; thBBoup dansEtingeofdtt |ayn|d c1-cs alkyl;
R35-aryl, R35-aryl (G - OG)aI kyl -, (CT-C6)al kyl -SQ2 or

and pgl o(G -C6)al kyl -SO2-; R39 is independently sel ected
fRﬁﬂstiﬁwe@numatwélestedmmﬁhmg}bogmns@m@a:m G134l glkyl and

cycl oala (C3-C6) cycl oal kyl (C, - C6) al kyl ,

(C- C@é@“’é)"ﬂ’ OR¥3 Oy y| (C1- 06)al kyl, and R32-heteroaryl :
and R40 is hydrogen, Cl-C6 al kyI -C(O R20, -C(O 2R20,
-C(O N(R20) 2, (d -CB)alk or
(@)- ECE?'ElPWF‘dSlﬁf%H]U'adVY)R% and R40, together with
the nitrogen to whi ch(th‘}ey are at t(@ta;})ed form an

n P
(Vi) _
or a pharmaceutically acceptable salt, solvate, ester or prodrug thereof, wherein:

the dotted line represents an optional double bond;
ais0to 2;
bis 0to 2;



25 azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl
or norpholinyl ring; or (vii) a conpound of Fornula

w@ Xorp7556R5)a (R6 )b ~ F2 R2 R x M MV ~ R3 nP@/U§MDE/)48223
30 or a pharmaceutically acceptable salt, solvate,
prodrug or ester thereof, wherein: WO 2007/ 075555
PCT/ US2006/ 048223 273 a is 0, 1 or 2; bis 0, 1 or
2; nisl,2or3; pisl,20r3; 5M is CHor NN M is CH,
CFor N M3dis CHor Nwith the proviso that when M
and M3 are each N, pis 26% 3; Y is -C(:O)-,

-C(=5)-, -(CH2)g-, -C(=NCR7)- or -SO1.2-; 10 g is 1,
g,sq 240rq:; 5, provided that when M and M2 are both N,
2, 3, 4or 5 Xis -NR4)-, -NR4)-CH(RLI) -

pG;H(iRZg:)rm( R4)-, -(CH2)rC(O)-N(R4)-

RIGORRED I G L9000 e
WISHERTIIE0R QOB MhE - 1s Nnpfe Ot DATEHSS wqu) 80, M2 is

5 CRY): 4 Pt st ooy = ) o ,O’ s, 15 -5(0- or

MIOBC(R®)osN), 1, 2 or 3; tisOorl; Zis a bond,
R8- al ne, . - CH(R20) - CH( R20) - 0-, -CH(R20)-CH( R20)-N-,
“%4?%3§ Cl(C5 231I kyl(eneg (RE0)- CHRE0)

Zgﬁg\’%hd%@fmsé( eR;’é CH( R20) - C( R20) =C( R20) - ( R23-
en or ne u
Yyisial Q4 'é-ﬁé)or ?qi‘\@?)élr oc@@h‘jyl glr@t)ﬁgd ogip:?ge)éﬁﬁ 6?9 z
10 -N(R“)I hRjiH-ther-BR) §rhb -@NDNPRSMttkU‘imvlsnisethanhed Myis N, Y is
het er oc cI oal I ene bo dgd thrtgagcﬁ §
not-—NR (I HECEIN(&"&(;W t'R&C He%'h s 2-4
—C(= N%?B}?Nmaté?{ﬂswﬁéhm%lhl@? ?mmln‘sl@dHrartdw@e@r:(Rﬁ) is H,

2BiSFL D hepemLINA MR Dhth Mo SREME A N GdscE B Rony |
%g %B%Shd 81‘? F%ﬁér d,-cRafkehyenealisgd)-OLCH(CN)-, -SO2- or

erbeyc
15  ~CHoC(O)NR*;
R'is ":Q
] | X
R

N)\N_é NAN—% N)\N—g N;CQ NT o NT
IR I I IROIKE;
(R*°) RO R - ROk RP)G (R ’

20 Q is —-N(R®%)-, -S- or —O-;
kis0, 1,2, 3o0r4;
kiis0,1,2o0r3;
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R3 is H alkyl, R21-aryl, R22-cycloal kyl,
R22- het erocycl oal kyl, R21-heteroaryl or -C(O NH2; 30
w@R2007®733855 al kyl , hal oal kyl, R S-aryl, R18-het ePCHD$1006/048223
R18-arylal kyl, -C(OR 12 or -S02R13; WD 2007/ 075555
PCT/ US2006/ 048223 274 R5 and R6 are each
i ndependently selected fromthe group consisting of
hal o, alkyl, -OH, alkoxy, -CF3 and -CN, or two RS
substituents on the sane carbon atomor two R6
substituents on the sane28rbon atom form =0; R7 is H,
al kyl', hafoal kyl, aryl or heteroaryl; 5 R8 is 1, 2 or
@@L@&t brgents | ndependently sel ected fromthe group

S0 o 5 . Bl LS LB
(c1-ce)§fk9g‘ B ARG CLaG, (B0 ?ambxym -CR)AIky1sS Doz,

|tuents i ndé en

| ect ed
-awﬁﬂat@s)aﬂ@’msﬂh LRV A, RTRDH, R CRGRe B3 heterbany,

(Cs-CogipaId (et eyafBlSH %s)alk‘ Hfe Ql@&)(b}y%‘d‘élkyl {©-Copalkony,
(Cs-Ce)C%lG}a*mevad?i’ Htetodycloatiod RRY - etﬁ(rmnglgalkyl-@me R') 2,

RY7- hetemg%(%%%km@&%(ﬂﬁ ) IkKII(-P-lNSRSO)(R“
“NH-(C; S38RLO-2C 1—6'5@@5&%6(0%(35%%5(%2-

halo(cg%ﬁikﬂdﬁgﬁ W@&%@a@n&t%‘f‘@ﬁ <0, & 5@,},@,{2@ of H,

R&ﬁ‘s #, nfgkfhkyl Clyalb(ey-Ry)alleyid (ﬁlat%)eb@xyd&@d)alkyttsRaz-aryl(Cr
S a 2

oo e S EcaFigloall Sy Rt o,
RY- het@r&é’yc‘iééfkwly‘h(ﬂw)?(hmtﬁ%ﬁ f(f:@a[ktyl-Z Rg?-SiO&)ybhald(?e-rﬁaal;(yl S(O)z-
enden selecfed from r sjsting o
RZS-S(Q)mh&FaCe)aalkér a@@-casx@swaﬂ% 6&92?55?% 'I'aryl ;
é%xé"x-m ere@ﬁ%?ecra%%?gé [V or 2 N(elfﬁr?))a?oms independently

selected\ﬁﬁrdﬂcmlm -O, Nm@lzemermaggng gmtgmg elé\,gocargqln @glc\!ﬁ -membered
heteroglalx §'b§t¢én\g§§q % gtc}ry4 ﬁ@ie@ﬁéﬁﬁn% Erﬂ?ﬁﬂéﬁ%e%l?%lected from N, O or S,

het er oaryl ,
with theyehehing risgdtdres eemg/caltb‘@lﬂ(ﬂ -qulraplv 'fi -aryhr heterocycloalkyl;

e NEE e S A 7. 5

-al kyfene-N(R17) 2; 25 RA9 | ndepe de ] y sel ect ed
fromthe group co stlngo J:Iand %l ;N R20 is

I ndependent |y gr gup u@ isting of H
and al kyl ; R21 i or substit

whereinnl@ll%pﬁﬂ-ﬁ'ﬁéﬁdb\éré& h@tér@dnfl rri@@ cblhsald l‘mrepnem‘rmred ihederoairyl ring is

gm kox -CHF2, -OCF3, - N2,
opt'onaﬂ)nlsubﬁcte}@qt @32 and - - N( R19)2 '30 R22 is 1, 2 or 3

WbéthH&BTg%n' &qm%lﬂﬂntbw f(et.@g)awko&y oIn-INHS LdTp-Co)alkyl;
aR{pdlssl niltilegendently selected frgm the group cons.y stmg ofghycprogerg\b -Cs
alkyl, Cs-Cs cycloalkyl, (Cs-Cs)cycloalkyl(C1-Ce)alkyl, R*-aryl, R-aryl(C,-Cs)alkyl, and
R¥.heteroaryl;

R® is hydrogen, C1-Cs alkyl, -C(O)R™, -C(0)2R?, ~C(OQ)N(R*);, (C4-Csg)alkyl-
SO,-, or (C4-Cg)alkyl-SO2-NH-;

or R* and RS, together with the nitrogen to which they are attached, form an
azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl ring;
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WO 2007/ 075555 PCT/ US2006/ 048223 275 R23 is 1, 2 or 3

substituents independently selected fromthe group
weongistsshig of H, al kyl, cycl oal kyl, het er ocyrtDuE2096/048223

aryl, heteroaryl, -CF3, halo, -CN, -OH al koxy,

-OCF3, -N®2, and -N(R9)2; or 5 (viii) a conmpound of

Formula (MI1l): (RB)a (R6 )b R 1 2 3 R3 (CH)e M

~M1l, Mz nYP R4 RI(CH)d (MIIl) or a

pharmaceutically acceptable salt, solvate, ester or

prodrug thereof, wherein2’a is 0, 1 or 2; 10 bis 0

1 or 2, disOorl; eis 0o ni sl : ;

rol 2 : i 2.
RFris3; tal3 sMbstituenits ordapenciently selecteg f@% Ej;'ne QE@LII;?S g%@ﬁgtlng of

_OH, halpgan. s Peatiny CECI ] CHIGR oA 'gﬁi%@qhg@wm
-NHSORZ, 2(SSER?Y;, phidihyly R?-marwl,a}lOpr&KDdéd ‘@?&N(%én ML
and M2 are both N, gqis 2 to 5; Zis a bond,
R8- , -CH(R20) - CHERR0) - O, -CH(R20) - CH(RZ0) - N-,
3- C1-CRypatik, o-ocHsH R2 C R2 C R2
R20) =C( R20) - (R=23- Cl1-C3 al kyl ene) or
| kyl ene q errupted by a cycl.oal kyl ene or
ﬁe%e_weko_qbkg}esgo)og}pup, provi ded that when M3 is N
and Z'is R8-al kylene interrupted by a 25
Ritisrindgpendenii selectaciipmy SRUPIRBISIRNG 91 Gy Co Al
| vy gge e e [ 2 drefla 2
B e Al ek rant

is not baukito @tagon adACENtiecs GHIAGAN: GriYO L ingesgis gy a Cito Cz
alkyl brE@% “'ggg'g%b@ﬁ%@g;@%ﬁtﬁéﬁéﬁ%@dént\mg%mba;75ﬁ5¢5‘2 is =O:

R is independently selected from the group consisting of C1-Cs alkyl,

hydroxyl, C+-Cs alkoxy, or fluoro, provided that when R is hydroxy or fluoro then R™
is not bound to a carbon adjacent to a nitrogen; or two R'® substituents form a C4to Cz
alkyl bridge from one ring carbon to another non-adjacent ring carbon; or R is =0;

R% is independently selected from the group consisting of hydrogen, C1-Cs
alkyl, or aryl, wherein the aryl group is optionally substituted with from 1 to 3 groups
independently selected from halogen, -CF3, -OCF3, hydroxyl, or methoxy; or when two
R?° groups are present, said two R?° groups taken together with the nitrogen to which
they are bound can form a five or six membered heterocyclic ring;

R22 is C1-Cs alkyl, R*-aryl or heterocycloalkyl;

R?* is H, C1-Cs alkyl, ~-SO2R?? or R*-aryl;

R? is independently selected from the group consisting of C1-Cs alkyl, halogen,
-CN, -NO,, ~CF3, -OH, C4-Cs alkoxy, (C4-Ce)alkyl-C(O)-, aryl-C(O)-, -C(O)OR%,
NRNR®), N(R*)(R®)-C(O)-, N(R*)(R®)-S(O)r.2-, R?2-S(0)o.-, halo-(C1-Ce)alkyl- or
halo-(C1-Cs)alkoxy-(C1-Ce)alkyl-;

R? is H, C-Ce alkyl, C3-Cs cycloalkyl, R®-aryl or R*-aryl(C+-Ce)alkyl-;

R is H, C4-Cs alkyl-, R®-aryl or R®-aryl(Cs-Ce)alkyl-;

R¥ is H, C4-Cs alkyl-, R¥-aryl, R®-aryl(Cs-Ce)alkyl-, R®-heteroaryl,

(C+-Ce)alkyl-C(O)-, R*-aryl-C(O)-, N({R*)(R5)-C(0)-, (C1-Ce)alkyl-S(O)2- or R¥-aryl-

S(0)2-;
or R* and R® together are -(CHz)s.5-, -(CHz2)2-O-(CHz)s- or
—(CHz)z-N(Ras)-(CHz)z- and form a ring with the nitrogen to which they are attached,
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R3 and R4 are independently selected fromthe group
consisting of H, halo, alkyl, haloalkyl,

whyaroxpssd kyl , al koxyal kyl , hydr oxyal koxy, PCT/US2006/048223
al koxyal koxy, aryl, arylal kyl, cycloal kyl,
het er ocycl oal kyl, heteroaryl, heteroaryl al kyl, -OR12,
-CN, -(CH2)rN(R12)2, -(CH2)rN(R19)-SO2R12,
-(CH2)f-N(R19) - C(0) R12, -(CH2)rNHC(O NHR12, -(CH2)r 5
NHC(O OR12, -OC(ONHR 12, -(CH2)f-C(O OR12 and
-0 (CH2) -C(O OR12, proviedad that when one of R3 and
R4 is a heteroatom|inked substituent, the other is H

k32 |§ 100 3 sQbstuedts ﬁﬁe@@ddeﬁtly selpetdr from the greupeensisting of

h th t =
H, O ghatogentErdes Bt Sar s ARG ROADI T Fur 81 by s, OGFarOCHF
-NR39R&’ %ﬂw@%?ﬁ?(a@%hé'r% hQO%fmgwaLdmN(R"?pg 8(IOZS)§R?%Jt-SCD));N(R2°)2,

enyl ring, or a 5- FS eteroaryl

-N(Rz“)SI(GQ;z%bﬁNthY@r@XNy( @a)awlweﬁl-lzq%z 0P8 is 1. or
e o, B o i bt agener o

—OCHz&drC-}ﬂZom-lgéGS]g(Mp) (CH2)e- forme OO0 HN HN RIL5

ISh‘E{Oe?o ggpgﬁtue%ig}ndey%ﬂdﬁnﬂgjs%\e&g& Zﬂ%ﬁ th&JPo@p ¥bnsisting of
Cq-Cs dll%ﬁl ehalogehoaCKy HNORS-GIFg) -BE Ry, eOEkth: amd eff@efis)aikyl;
r?z C{afq%f ! %mtlgﬂe%\tgw@%%%ﬁ@tée %& f%?l L?z#t% Icgﬂsustmg of
H, haloﬁ@ﬂ alau;? -cmﬂapnom eg -fear’%mg =0 20 IR; is H alkyl,
oa
Ribist 1 { g,ﬁug:s 'H%féﬁ%h%‘i?ﬂ?ﬂﬂ%@'&é&?%ﬁef’ }oorFﬁ Iﬁ;drgg;en halo, C4+-Cs
alkyl, hgefbédryzgﬂlga kaoxb| Cgﬁéﬁbﬂﬁ'-bﬁai @@?ﬁngﬁlﬁa sel
g%m 'ﬂﬁ@pgf‘%ﬂ“)ﬁ §ﬁ§°§$$ @%Rﬁ?‘%%’f& %if 0{ GRpH { s alkyl;

RSB D5 b Q%ltué}%ﬁﬁﬁ@&éﬂ t@%leﬂ‘éét@d ffdrﬂfﬁytd?@ggm dlvdilo C+-Cs

. consisting o 25 hal o,
alkyl, hydtayo &yCs aaﬁquyopyenomscacrw%) O@QOR PC(OIEE: and

HC(O R', -NHC(O) OR11,
—NO, ok:%é%ne OE@I{QIR?)Q)%W%I@ -CN; each R11 is
Ritlapidn GerEd gllcybl%s&arw Roaryite-GeiallsylodfsrGelaHy-§O2-pr
| oal kyl, aryl, heteroaryl, arylalkyl,
halO(Cé‘éﬁ%h}'I@@ 2and het er ocycl oal kyl ; WO 2007/ 075555
RCT{dindepenaénty 3eletitad émonthiRigraup consistingiofhygrogen, C1-Cs
el.ect ed ro t kgl
alkyl, Cy e hys oah%/?o(gskép)%yg“%fkyﬂgf %}'F\[j(g, s ’i{rgl';‘ fg%r‘ AYI(Cy-Coalkyl, and
R32-hetbar@amndal kyl , cycl oal kyl, cycl oal kyl al kyl and
b 2 2CY Sl VL, alkyl, -C(O)RZ, -C(0).R®, ~C(OIN(R®), (C1-Co)alkyl-
SO,-, or (C1-Cg)alkyl-SO2-NH-; .
or R® and R*, together with the nitrogen to which they are attached, form an
azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl ring; or

(vii) a compound of Formula (Vi)

(Ts)a (Ts)b
R —\ /_—\3 /R2
~x R3 \ ~ \(’)/M ~z
(Vi)

or a pharmaceutically acceptable salt, solvate, prodrug or ester thereof, wherein:
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R13 is 1 to 4 substituents independently selected form
the group consisting of H 5 halo, alkyl, -OH,
w@bkdoonyssshiydr oxyal kyl , al koxyal kyl, -C02R14, PCT/US2006/048223
-C(ON(R14)2, -CF3, and - CN, or two R13 substituents
on the sane carbon atomform =0; each R14 is
i ndependently selected fromthe group consisting of H
and al kyl; R15 is H, alkyl, halo, aryl or -CF3; R16
is 1 to 3 substituents mdependently selected fromthe
group consisting of H  283hal o, alkyl, -OH al koxy,
aryl, aryloxy, -CF3, -0OCF3, -NC2, -COZR17, -N(R17) 2,
alE@(Rd¥R2, -NHC(O R17, -NHC(O) OR17, -NHSO2R17,
-S02N(R17)2 and -CN, each R17 is independently
i @ct @84 rom t he group consisting of H, alkyl,
,Ip@paibyl&, aryl, heteroaryl, cycloal kyl and
eterocycl oal kyI R18 is H, alkyl, halo, aryl, -CF3,
m%x%orﬁeteroarw _0-C(ORL2, -C(ON(RL2)2, 15
r -C(O) het er ocycl oaI kyl; R19 is H al kyl or
r| met | ; R20 is independently selected fromthe
w@l'tcﬁEMtN,ng of Hand alkyl; and R21 is 1, 2 or 3

ﬁ I{B?NS i ndependent|y selected fromthe group

rng of H, cyclpal kyl , heteroc cl oal k¥5 aryl
W&hdhemrghsomﬁBwhaalM and;m/l a(g_pa B/1S 8

%H%r g(‘eﬁﬁ E&% an{ ag -flﬁ-lhgt S r| bPISGﬁ OBaI 'Irphl
QQMQSL Bmmrcﬁ pEbeided thatwbesiM’ and are both N, gis 2, 3,4 or 5;
4
ROF YR Py M%réﬁsﬂgﬁﬂposmﬁsmﬁ% LORRTAING )
-O- (crtzbbecq@wﬁé ormawmwzwce@w( i dCdriz)cNﬂ%dc@(pbf
CONIDE R &4&@&1@&?@3 NRE oD era-
-(CHz)tg@W Zgatf’} Ozig 8(0)d!,)-O- mz&anmmws&oqoy -C(0)O-, -S-,

CT/ U 78 6. The conposition of Caimil,
-S(O)-@hiePOlri the H3 ant agoni st/inverse agonist is a

ogmgoqf:; Formula (I1V). 7. The conposition of Claim
i%er ein the H3 antagonistlinverse agonist is a 5

Mmﬁcmrﬂd of Formula (V). 8. The conposition of %al m
NRS ROH(RPL o8, 28} GH(RE®)-N-,

R oy A A Y e
-CH(R)HRRE-0G+Gs ald@lemie)( IBN(RTY-C( 3 I\)HZ‘ C( (
C+-C3 alkylene) or R 8_alkylene interrupted by a cycloalkylene or heterocycloalkylene
group, provided that when M? is N and Z is R8-alkylene interrupted by a
heterocycloalkylene group bonded through a ring nitrogen, the alkylene portion of the
Z group has 2-4 carbon atoms between M? and said nitrogen;

R'is H, R'-aikyl, R"-cycloalkyl, R"-aryl, R"*-heteroary! or
R'C.heterocycloalkyl;

R2 is R™-alkyl, R'®-alkenyl, R*-aryl, R'"®-heteroaryl, R"*-cycloatky! or
R'®-heterocycioalkyl;

R3is H, alkyl, R¥'-aryl, R%-cycloalkyl, R?-heterocycloalkyl, R?'-heteroaryl or
—C(O)NHz; .

R* is H, alkyl, haloalkyl, R*®-aryl, R"®-heteroaryl, R'*-arylalkyl, -C(O)R™ or
~SO.R™;
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N OgHiON'oONHzgl 0 NEZ E IF Hﬁlc, 8’ N, o\/l(eC(Ngloﬁ( £9CN NNNNHZ

wQ@2md7558Fi Z 9. The conposition of Caim4, WETBE5906/048223

the H3 antagoni st/inverse agonist is a conpound

selected fromthe group consisting of: W 2007/ 075555

PCT/ US2006/ 048223 279 0 o&0o0 HN Br 0 0 '~) \ I d N

NN NNNH2 Z N2 O=S=OFF (N FO 00 NNNNN

INN NN NHZ O=S=OH3C/ CH3'N, ONH3C CH3 O
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R® and R® are each independently selected from the group consisting of halo,
alkyl, -OH, alkoxy, -CF3; and —CN; or two R® substituents on the same carbon atom or
two R® substituents on the same carbon atom form =O;

R” is H, alkyl, haloalkyl, aryl or heteroaryl;

R%is 1, 2 or 3 substituents independently selected from the group consisting of
H, cycloalkyl, heterocycloalkyl, aryl, heteroaryl and -CFj;

each R%is independently selected from the group consisting of H and alkyi;

R™is 1,2, 3 or 4 substituents independently selected from the group
consisting of H, halo, alkyl, -OH, alkoxy, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
aryloxy, -CFs, -OCFs, -NOz, -G(0)-alkyl, -C(O)-heterocycloalkyl, -CO,R'", -N(R),,
-CON(RM),, -NHC(O)R"", -NHC(O)-alkoxyalkyl-, -NHC(O)-CH2-NHC(O)CHs,
-NHSO;R", -CH(=NOR"?), -SO,N(R""),, -SO,CF3 and ~CN:

each R"" is independently selected from the group consisting of H, alkyl,
haloalkyl, R'-aryl, R"*-heteroaryl, R"®-arylalkyl, cycloalkyl and heterocycloalkyl;

R2is alkyl, cycloalkyl, aryl, heteroaryl or heterocycloalkyl;

R™ is alkyl, aryl or alkylsulfonylalkyi:

R'is 1, 2 or 3 substituents independently selected from the group consisting of
H, halo, alkyl, -OH, alkoxy, hydroxyalkyl, aryl, aryloxy, -CF3, -OCF3, -NO, -CO.RY,
-N(R")2, -alkylene-N(R"7),, -CON(R"),, -NHC(O)R", -NHC(O)OR", -NHSO,R"7,
-S0.N(R'"), and —CN:

each R" is independently selected from the group consisting of H, alkyl,
haloalkyl, aryl, heteroaryl, cycloalky! and heterocycloalkyl,

R'is 1, 2 or 3 substituents independently selected from the group consisting of
H, alkyl, halo, alkoxy, -CF3 and -alkylene-N(R"7)y;

R' is independently selected from the group consisting of H and alkyl;

R s independently selected from the group consisting of H and alkyl;

R*'is 1, 2, 3 or 4 substituents independently selected from the group consisting
of H, halo, alkyl, -OH, alkoxy, ~CF3, -CHF,, -OCF;, -NOg, -CN, -C(O)N(R"®), and —
N(R™);

R? s 1, 2 or 3 substituents independently selected from the group consisting of
halo, alkyl, -OH, alkoxy, -CF3; and ~CN: and
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WO 20000268%/ 075555 PCT/ US2006/ 048223 280 0 O PET/DBLONG/048223
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, and CH3 0 NN C | S- N2 OCL 10. The
conposition of daimb5, wherein the H3
ant agoni st/inverse agonist is a 5 compound sel ected
fromthe group consisting of: FOF NNH2 F N NH2 NN
N N Kj 275
R23 is 1, 2 or 3 substituents independently selected from the group consisting of
H, alkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, -CF3 halo, -CN, -OH, alkoxy,

_OCF3, -NO2, and —N(R®%); or

(viii) a compound of Formula (VIil):
(R (R)p
3 \_\w M/z—l—\W /7 o
~
R R:CHZ)S “ ~y~ \‘{ z
R1’(CH2)"
(vill)
or a pharmaceutically acceptable salt, solvate, ester or prodrug thereof, wherein:

ais0,1or2;

bis0, 1o0r2;

disOor1;

eisOor1

nis 1,2or3;

pis1,2o0r3;

M' is CH or N;

M?is CH, CF or N;

M3is CHorN

with the proviso that when M2 and M® are each N, pis 2 or 3;

Y is —-C(=0)-, -C(=8)-, (CHz)q-, -C(=NOR")- or -SO1.2-;

qis 1 to 5, provided that when M" and M? are both N, qis 2to 5;

7 is a bond, RE-alkylene, -CH(R?®)-CH(R?°)-O-, -CH(R*’)-CH(R**)-N-,
-CH(R®)-(R®-C4-Cs alkylene), -CH(R®)-C(R¥)=C(R*)-, -CH(R%)-C(R®)=C(R*)-(R%-
C4-C; alkylene) or R8-alkylene interrupted by a cycloalkylene or heterocycloalkyiene
group, provided that when M2 is N and Z is R%-alkylene interrupted by a
heterocycloalkylene group bonded through a ring nitrogen, the alkylene portion of the
Z group has 2-4 carbon atoms between M3 and said nitrogen;

R'is H, alkyl, alkenyl, R™%cycloalkyl, R'-aryl, R**-pyridyl, R*-quinolyl or R™-

heterocycloalkyl;
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OF NNH2 FI~ 0O NNH2 HI CONtNNNNN HCS N 3 VN
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O OFNNH2 NNY H3CS .C-NNH (H3Q)2HCO N NN ~--N
2NN FF
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R3 and R* are independently selected from the group consisting of H, halo,
alkyl, haloalkyl, hydroxyalkyl, alkoxyalky!, hydroxyalkoxy, alkoxyalkoxy, aryl, arylalkyl,
cycloalkyi, heterocycloalkyl, heteroaryl, heteroarylalkyl, -OR™, -CN, -(CH2)+N(R"3),,
-(CH2)-N(R"®)-SO:R"?, «(CH2)-N(R™)-C(O)R"?, ~(CH2)~-NHC(O)NHR"?, -(CHz)
NHC(O)OR"2, -O-C(O)NHR™, ~(CH2)~C(O)OR' and -O-(CH2)-C(O)OR", provided
that when one of R? and R* is a heteroatom-linked substituent, the otheris H;

fis0,1o0r2;

or R® and R?, together with the carbon to which they are attached, form
-C(=C(R"®)(R®)-, a 3-7 membered cycloalkyl ring substituted by R, a 3-7-membered
heterocycloalkyl ring substituted by R™®, a R'3_phenyl ring, or a 5-6-membered
heteroaryl ring substituted by R'%; orwhen d is 1, or eis 1, or both d and e are 1, R®
and R*, together with the carbon to which they are attached, form —C(O)-;

or R'-(CHa2)¢-C(R?)(R*)-(CH2)e- forms

0O 0o
0]
o N W g
7 N 7 N\
R15/__. or R15/_._

R? is R"-alkyl, R'6-alkenyl, R*®-aryl, R'®-heteroaryl, R">-cycloalkyl or RS-
heterocycloalkyl;

R% and R® are each independently selected from the group consisting of halo,
alkyl, -OH, alkoxy, -CF3 and —CN; or two RS substituents on the same carbon atom
form =0; '

R’ is H, alkyl, haloalkyl, aryl or heteroaryl;

R®is 1, 2 or 3 substituents independently selected from the group consisting of
H, cycloalkyl, heterocycloalkyl, aryl, heteroaryl and -CF3;

each R? is independently selected from the group consisting of H and alkyl;

R is 1 to 4 substituents independently selected from the group consisting of H,
halo, alkyi, -OH, alkoxy, aryl, heteroaryl, aryloxy, -CF3, -CHF», -OCF3, -NOz,

_CO,R™, -N(R™)2, -CON(R™),, -NHC(O)R"", -NHC(O)OR™", -NHSO-R™", -SOzN(R™)2
and —CN;

each R"' is independently selected from the group consisting of H, alkyl,
haloalkyl, aryl, heteroaryl, arylalkyl, cycloalkyl and heterocycloalkyl;
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each R'? is independently selected from the group consisting of H, alkyl,
alkenyl, haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, cycloalkylalkyl
and heterocycloalkyl;

R s 1 to 4 substituents independently selected form the group consisting of H,
halo, alkyl, -OH, alkoxy, hydroxyalkyl, alkoxyalkyl, -COzR™, -C(O)N(R™)g, -CF3, and —
CN; ortwo R'3 substituents on the same carbon atom form =0;

each R is independently selected from the group consisting of H and alkyl;

R is H, alkyl, halo, aryl or —CF3;

R is 1 to 3 substituents independently selected from the group consisting of H,
halo, alkyl, -OH, alkoxy, aryl, aryloxy, -CF3, -OCF3, -NO2, -CO:R"", -N(R")a,
-CON(R'), -NHC(O)R", -NHC(O)OR", -NHSOR", -SO,N(R'")2 and —CN;

each R" is independently selected from the group consisting of H, alkyl,
haloalkyl, aryl, heteroaryl, cycloalkyl and heterocycloalkyl;

R is H, alkyl, halo, aryl, —CF3, alkoxy, heteroaryl, -O-C(O)R™, -C(OIN(R),,
-C(O)OR" or —C(O)-heterocycloalkyl;

R is H alkyl or pyridylmethyi;

R? is independently selected from the group consisting of H and alkyi; and

R?' is 1, 2 or 3 substituents independently selected from the group consisting of
H, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, -CF3_ halo, -CN, -OH, alkoxy,

-OCF3, -NO,, and —N(R%)..

2. The composition of Claim 1, wherein the CB, antagonist is rimonabant.

3. The composition of Claim 1, wherein the Hs antagonist/inverse agonist is a

compound of Formula ().

4. The composition of Claim 1, wherein the Ha antagonist/inverse agonist is a
compound of Formula (Il).

5. The composition of Claim 1, wherein the H; antagonist/inverse agonist is a
compound of Formuia (iil).
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6. The composition of Claim 1, wherein the Hj antagonist/inverse agonist is a
compound of Formula (IV).
7. The composition of Claim 1, wherein the Ha antagonist/inverse agonist is a
compound of Formula (V).
8. The composition of Claim 3, wherein the Hs antagonist/inverse agonist is a
compound selected from the group consisting of:
CH3
N-OCHs
SRS rope] sae p*@
CHs
N-OCHs S
H3C
m Yoﬂs ipeveas:
F
F
o
oM N~©
- A
YOO, LU
= N N/ NH F
o) and © NH,
9. The composition of Claim 4, wherein the H; antagonist/inverse agonist is a

compound selected from the group consisting of:
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ONNI ~NNNN OO F, FF 0O H3S S NFNNNN
wOoRMon?ssBE N NH2  om\~N N'° N and O sN N | PMST/BSN04/048223

NH2 N 5 11. The conposition of Caim®6, wherein the

H3 ant agoni st/inverse agonist is a conpound sel ected

fromthe group consisting of, 0 UN~ N O Nil OMNW

Nt "~ NNHZNH2 2 H2F
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F- f :F [N]
F , (o) ’
o 0
F
N N (\N»\O _
"(\/'/U\O" A NH, \QVN\) NS
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HaC e \\—CH3a N
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10. The composition of Claim 5, wherein the H, antagonist/inverse agonistis a

5 compound selected from the group consisting of:
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F; , F
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F
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11. The composition of Claim 6, wherein the H3 antagonist/inverse agonist is a

compound selected from the group consisting of:

HaN— ) N\© 2 A\/NQ
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12.  The composition of Claim 7, wherein the H; antagonist/inverse agonist is a
compound selected from the group consisting of:
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13.  The composition of Claim 1, wherein the H3 antagonist/inverse agonistis a
compound selected from the group consisting of.
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wW@L@7/vsE3y wherein the appetite suppressant i SPCT/US2006/048223
ri monabant. WO 2007/ 075555 PCT/ US2006/ 048223 295 15.
The conposition of Caim 13, wherein the appetite
suppressant is phentermne. 16. The conposition of
Claim 13, wherein the appetite suppressant is
sibutramne. 5 17. The conposition of Caim 13,
wherein the appetite suppBgssant is topiramte. 18.
The conposition of Aaiml1, further conprising an
HMG- CoA r@ductase inhibitor. 10 19. The conposition
of C ai mJL8, wherein the HMG CoA reductaseg nhibitor
ra as atthQStatl n, sinvastatin, %statl n,
atl vastatln 20. TeN: oSy ti N
ai m 19, V\hereln#'ﬂ% HMG CoA e i 1\[,@
N I's simvastatin. 21. Thgccon‘p Ntixn of Claimi13,
- furffher conprising an HI\/GCOAN uc i nhibitor. 20
22. Cfae conposition of C;I'éﬁn 21, whergin the HVG CoA -
reduct ase (l)nhl bitor is pravastatin, |lovastatin,

si mvast at i fluvasfatin, atorvastatin, or
r suvgstg . A3. conposi tion of Claim22, wherein
%E- A nahi bitor is sinvastatin. 25

I\/ﬁ Jhe conposition of Caim22, wherein the appetite
sup Ssant is rinonabant. 25. The conposition of
da 22, wherein the appetite suppressant is
phentﬁerm’ ne. 30 26. The conposition of Caim 22,
wherein the appetite suppressant is sibutramne. 27.
The conpositfon of Caim 22, wherein th elite N. _NH,
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WO eovlgsssEonpri sing an anti -di abetic agent.

28. The conposition of Caim1, further conprising an
anti-di abetic agent. 29. The conposition of Caim 13,

conposition of Claim22, further conprising an

anti-di abetic agent. 31. The conposition of claim 28,
wherein the anti-di abetic agent is a sulfonylurea, an
insulin sensitizer, an a-glucosidase inhibitor, an

i nsulin secretagogue, an anti- obesity agent, a
meglitinide, insulin or &83i nsulin-containing
conposition. 10 32. The conposition of claim 31,
wherein the anti-diabetic agent is an i¢hsulin

sensitizer a suI fonyl urea. 33. T Siti
cl ai m 32+ ' ,@sul inggens|tiyer i sN%ﬁﬂo 15
actoyvat 34! N | on‘)ofN i m 33]

t R Activator s a tnedi one. 20 35. The
np on of claim 29, vvher e| n anti-di abet i c
HN— adent a sulfonylurea, an insulgn sensitizer,

Ny- gl ucosi dase i nhibitor,” an insuli n secr et agogue,

anti- obesidy agent, a rregl itini de ulin or an
i nsul i n-containi ng cqnposition. OSI ﬁn of
clgi m 5vah refln t e%ntl-dlgbet get

su‘Hf@ ur ea.

| NSPHNT
O oa |onof clalmSG,NNh e insulin
F ens rer is a PPAR acMﬁtor 38. The
con‘posn tion of claim37, wherein the PPAR activator is

H3C

a thifazol i di nedi one. WD 2007/ 075555 PCT/ US2006/ 048223
297 39. Thg conposition of claim 30, V\mzr ein the

anti-di abejli c_agent is a sul fonylur i nsul
s nsi ttgjlr, an la- g|'UCNSI dase |(51h| b to r‘lfﬁj\b
§Lﬁ gue; N 6e3|t

/\ or an insulin- con 05|t|on 5 40.
,NTheosHlon of cl ai m the anti-di abetic

agentYis an insulin ensFtlzer or a sul fonylurea. 41.
The cbnposition of claim 40, wherdin the insulin -
sensitizep is a PPAR activator 10 42. The conposition
of claim41, wherein the PPAR activatolh is a
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44. A nethod of treating obesity or an obesity-rel ated
di sorder in a patient conprising adm nistering a

wo bherapsss i cal |y effective anount of the conpoRCT/USIN0€648223
20 Caim1l3 to a patient in need thereof. 45. A nethod
of treating obesity or an obesity-related disorder in
a patient conprising adm nistering a therapeutically
ef fective amount of the conposition of Claim?22 to a
patient in need thereof. 25 46. A nethod of treating
obesity or an obesity-relZg4ed disorder in a patient
conprising admnistering a therapeutically effective

anount of the corbr;posi Claim28 t¥a patient in
™ need thereof. 3047. A d §f a\t/ipéhpbesity or
=N a bgﬂi\@i;@idisrd INT a{paty_eps Jconpri si ng
i Bl St &ri rpe at'ly effective anount of
HNS conpositi on of aNm 29 to a patient in need
t hereof. WD 2007/ 075585./PCT/ US2006/ 048223 298 48. A
nmet hod of treating phésity or an obesity-rel ated
di sgrder in a patient  conprising admnistering a

t hfr apeuti caply ef fect[Ve amount [of) t he cenpositi on, Ofyu,
d ani 3¢-tq-bpari ent(”i if need ther®d hop

ati ng di | a@}gi t-seAnr issi ng_N
N
C\N\/gfa yn{ stering a therapeutt aTI}S fective anount of
& pent in need

thereof. 10 50. A nethod’of treating diabetes in a
pati entQgonprising admi nistesing a thefdpeutically

~, ef i unt_ofy t he comyosiM i opofy 13 Nl

- U patient ilp needlt reof.5.Anp@doftrat' !

N abetes i M a pat enlNHeonprisrjlngNadm nistering a 15 NH;
N‘;1§rcﬂ$euti cally effectivye ano \,fl t he conposition of
darnf22 to a patient in need Hp eof. 52. A nethod
of treating obesity or an obesity“rel ated di sorder in

a patient conprising admnistering a therapeutically
effectiye amount of the conposition of 420 A aim30 to

a patiengt in need_t hereof. —\A net hod]lof treati
di ggeﬂles n R pdti Mt conpr NsisAy adii i stEring 4% N
t eut N ,ve amo e cowplsi i,
G
N
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aim28 to a patient in needy’thereof. 25 54. A

fthod of treating diabetes in At i ent conprising
inistering a therapeuticall fective anount of

the composition of Caim?29 to acpati ent in need
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thereof. 30 55. A method of treating diabetes in a
patient conprising admnistering a therapeutically

wetdogorisse anount of the conposition of C ai mBOI/US2086/048223
patient in need thereof.

295

15.  The composition of Claim 13, wherein the appetite suppressant is phentermine.
16. The composition of Claim 13, wherein the appetite suppressant is sibutramine.
17.  The composition of Claim 13, wherein the appetite suppressant is topiramate.
18.  The composition of Claim 1, further comprising an HMG-CoA reductase
inhibitor.

19. The composition of Claim 18, wherein the HMG-CoA reductase inhibitor is

pravastatin, lovastatin, simvastatin, fluvastatin, atorvastatin, and rosuvastatin.

20.

The composition of Claim 19, wherein the HMG-CoA reductase inhibitor is

simvastatin.

21.

The composition of Claim 13, further comprising an HMG-CoA reductase

inhibitor.

22.

The composition of Claim 21, wherein the HMG-CoA reductase inhibitor is

pravastatin, lovastatin, simvastatin, fluvastatin, atorvastatin, or rosuvastatin.

23. The composition of Claim 22, wherein the HMG-CoA reductase inhibitor is
simvastatin.

24. The composition of Claim 22, wherein the appetite suppressant is rimonabant.
25.  The composition of Claim 22, wherein the appetite suppressant is phentermine.
26. The composition of Claim 22, wherein the appetite suppressant is sibutramine.
27.  The composition of Claim 22, wherein the appetite suppressant is topiramate.
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28. The composition of Claim 1, further comprising an anti-diabetic agent.

29. The composition of Claim 13, further comprising an anti-diabetic agent.

30. The composition of Claim 22, further comprising an anti-diabetic agent.

31. The composition of claim 28, wherein the anti-diabetic agent is a sulfonylurea,
an insulin sensitizer, an a-glucosidase inhibitor, an insulin secretagogue, an anti-

obesity agent, a meglitinide, insulin or an insulin-containing composition.

32. The composition of claim 31, wherein the anti-diabetic agent is an insulin

sensitizer or a sulfonylurea.

33. The composition of claim 32, wherein the insulin sensitizer is a PPAR

activator.

34. The composition of claim 33, wherein the PPAR activator is a
thiazolidinedione.

35. The composition of claim 29, wherein the anti-diabetic agent is a sulfonylurea,
an insulin sensitizer, an a-glucosidase inhibitor, an insulin secretagogue, an anti-

obesity agent, a meglitinide, insulin or an insulin-containing composition.

36. The composition of claim 35, wherein the anti-diabetic agent is an insulin

sensitizer or a sulfonylurea.

37. The composition of claim 36, wherein the insulin sensitizer is a PPAR

activator.

38. The composition of claim 37, wherein the PPAR activator is a

thiazolidinedione.
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39. The composition of claim 30, wherein the anti-diabetic agent is a sulfonylurea,
an insulin sensitizer, an a-glucosidase inhibitor, an insulin secretagogue, an anti-

obesity agent, a meglitinide, insulin or an insulin-containing composition.

40. The composition of claim 39, wherein the anti-diabetic agent is an insulin

sensitizer or a sulfonylurea.

41. The composition of claim 40, wherein the insulin sensitizer is a PPAR

activator.

42, The composition of claim 41, wherein the PPAR activatoris a

thiazolidinedione.

43. A method of treating obesity or an obesity-related disorder in a patient
comprising administering a therapeutically effective amount of the composition of
Claim 1 to a patient in need thereof.

44. A method of treating obesity or an obesity-related disorder in a patient
comprising administering a therapeuticaily effective amount of the composition of
Claim 13 to a patient in need thereof.

45. A method of treating obesity or an obesity-related disorder in a patient
comprising administering a therapeutically effective amount of the composition of

Claim 22 to a patient in need thereof.

46. A method of treating obesity or an obesity-related disorder in a patient
comprising administering a therapeutically effective amount of the composition of
Claim 28 to a patient in need thereof.

47. A method of treating obesity or an obesity-related disorder in a patient
comprising administering a therapeutically effective amount of the composition of
Claim 29 to a patient in need thereof.
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48. A method of treating obesity or an obesity-related disorder in a patient
comprising administering a therapeutically effective amount of the composition of
Claim 30 to a patient in need thereof.

49. A method of treating diabetes in a patient comprising administering a
therapeutically effective amount of the composition of Claim 1 to a patient in need

thereof.

50. A method of treating diabetes in a patient comprising administering a
therapeutically effective amount of the composition of Claim 13 to a patient in need

thereof.

51. A method of treating diabetes in a patient comprising administering a
therapeutically effective amount of the composition of Claim 22 to a patient in need

thereof.

52. A method of treating obesity or an obesity-related disorder in a patient
comprising administering a therapeutically effective amount of the composition of

Claim 30 to a patient in need thereof.

53. A method of treating diabetes in a patient comprising administering a
therapeutically effective amount of the composition of Claim 28 to a patient in need

thereof.

54. A method of treating diabetes in a patient comprising administering a
therapeutically effective amount of the composition of Claim 29 to a patient in need
thereof.

55. A method of treating diabetes in a patient comprising administering a
therapeutically effective amount of the composition of Claim 30 to a patient in need

thereof.



