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60/ 333,367 filed on Novenber 26, 2001. FIELD OF THE | NVENTI ON Thi s
invention relates to antagoni sts of nel ani n-concentrating hornone (MCH) 15
and their use in the treatnent of obesity, eating disorders and di abetes,
pharmaceutical conpositions containing the conmpounds, and net hods of
treatment using the conpounds. BACKGROUND OF THE | NVENTI ON 20 MCH, a
cyclic peptide, was first identified over a decade ago in teleost fish
where it appears to regulate color change. Mre recently, MCH has been the
subj ect of investigation for its possible role as a regul ator of eating
behavior in I A t BHsery ¥Rb -cn396 (17
Decs 1998), ppDIngEggASWﬁﬁ%ﬁg%eﬁ?ém%ggrﬁgggﬁﬁmegﬁ d body wei ght and
| eanness due to hypophagi a (reduced 25 feeding). In view of their findings,
it was suggested that antagonists of MCH may be effective for the
treatment of obesity. U S. Patent No. 5,908,830 discloses a conbination
therapy for the treatnent of diabetes or obesity involving the

adm nistration of a metabolic rate increasing agent and a feeding behavior
i g an MCH ant agoni st.
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| NVENTIN®YVeErhbep2@s2iX1.i nvention rel ates to the conpound represent ed by
structural formula Ar' R2Z R3 NII-I Ro mO N 11

FIELD OF THE INVENTION

This invention relates to antagonists of melanin-concentrating hormone (MCH)

15  and their use in the treatment of obesity, eating disorders and diabetes, pharmaceutical
compositions containing the compounds, and methods of treatment using the

compounds.

BACKGROUND OF THE INVENTION

20 MCH, a cyclic peptide, was first identified over a decade ago in teleost fish

where it appears to regulate color change. More recently, MCH has been the subject of
investigation for its possible role as a regulator of eating behavior in mammals. As
reported by Shimada et al., Nature, Vol. 396 (17 Dec. 1998), pp. 670-673, MCH-
deficient mice have reduced body weight and leanness due to hypophagia (reduced

25 feeding). In view of their findings, it was suggested that antagonists of MCH may be
effective for the treatment of obesity. U.S. Patent No. 5,908,830 discloses a
combination therapy for the treatment of diabetes or obesity involving the administration
of a metabolic rate increasing agent and a feeding behavior modifying agent, an
example of the latter being an MCH antagonist. Further, MCH receptor antagonists

30  may also be useful in the treatment of depression and/or anxiety. Borowksy et al.,
Nature Medicine, 8, pp. 825 —~ 830 (01 Aug 2002).



R 5 formula | or a pharmaceutically acceptable salt or solvate of said
conpound, wherein: Ar' is aryl, heteroaryl, (R7)P substituted aryl or

(R7) - subswitastoeshiket eroaryl, wherein p is a nunber from Pdruds2/amnds when p
is nore than 1, each R7 can be the sane or different and each R7 is
hydrogen or independently selected fromthe group 10 consisting of OH,

al koxy, ) NRBR9, N(R8)C(O R5, N(R8)S(02)R5,

S(02) N%&Mﬁgww S(02) R5 and C(O R5, or two adjacent R7 can
be j oi ned t quef fresehOinbentibrirelakk Yo enedbmsBuie résie8e8nfed®y stractlral orffta O O
. or when Ar' is an (R7)-substituted aryl, where R7 and the phenyl ring to
which it is 15 shown attached in Fornula | can be bridged by Y as shown by
R7, \ / FR is H alkyl, aryl, aralkyl, aryloxyal kyl, hydroxyal kyl,

al koxyal kyl , heteroaA& ; sty enyl ) met hyl , heteroaral kyl, cycl oal kyl al kyl ,
het er ocycl yl, cycl oal kyl , |n each of id @kyl, aralkyl,

aryl oxyal kyl , hydroxyal ky] , oar al ki , cycl oal kyl al kyl, 20
het er ocycl yl and cycl oal kY S or iqpally substituted
with one or nore R7 noieti€s whigck or Ktferent,

-S(02) NR8R9, S(02)R5, C(O) ORS, (R7)-substituted aryl
or (R7)-substituted heteroaryl, D a nOnber from1l to 5 and when
pis nore than 1, each R7 can be¢ ane or different WO 03/045918

PCT/ US02/ 37956 -3 and each R7 is Mydrogen or independently selected from
t he group consisting of alkyl, cy¢| oal kyl, OH, al koxy, CN, hal ogen,
heteroaryl, OC(O OH aryl oxy, NR8R®! C(O NRSR9, N(R8)C(O R5, N(R8)S(02)RS5,
S(2) NR8R9, C(O) OR8, OCF3, CF3, SR5, S&O%) R5 and C(OR5, 5 or two adjacent
R7 Xan be joined together to form afPBM¥ilenedi oxy sel ected from 110 0 ors
l,0 0 , ' Lan each

i ndepe%gn%”‘l?cegpg%lﬁﬁ?/@ﬁm&éag%%gg/af%gg?ﬂgrc gzﬁ%&gﬁkyh&%nand with the
carbon to whrtis atyyhederoaryl, (R”),-substituted aryl or (R”),-substituted heteroaryl,

wherein p is a number from 1 to 5 and when p is more than 1, each R” can be the same

or different and each R is hydrogen or independently selected from the group
10  consisting of OH, alkoxy, CN, halogen, NR®R®, C(O)NRER®, N(R®)C(O)R®,

N(R®)S(02)R?®, S(02)NR®R®, C(O)OR?®, OCF3, CF3, S(0;2)R® and C(O)R®,

or two adjacent R can be joined together to form an alkylenedioxy selected from

g,o> §/Oj

g\o or g\o _

or when Ar' is an (R"),-substituted aryl, where R” and the phenyl ring to which it is
15  shown attached in Formula | can be bridged by Y as shown by

NagQel

R'is H, alkyl, aryl, aralkyl, aryloxyalkyl, hydroxyalkyl, alkoxyalkyl, heteroaryl,
(styrenyl)methyl, heteroaralkyl, cycloalkylalkyl, heterocyclyl, cycloalkyl, wherein each of
said alkyl, aralkyl, aryloxyalkyl, hydroxyalkyl, alkoxyalkyl, heteroaralkyl, cycloalkylalkyl,

20  heterocyclyl and cycloalkyl can be unsubstituted or optionally substituted with one or
more R’ moieties which can be the same or different, -S(O2)NR®R®, S(0,)R%, C(O)OR?,
C(O)R®, C(O)NR®R?, (R"),-substituted aryl or (R”),-substituted heteroaryl, wherein p is

a number from 1 to 5 and when p is more than 1, each R can be the same or different



10 attached forma 3 to 7 nenbered ring; R4 is H alkyl, aralkyl, R5C(O,
R5S(2) or R5 is alkyl or aryl; R6 is alkyl, aralkyl or (R7)-substituted
aral kyl , woaB®umip is a nunber froml to 5 and when p is poavesoeass 1, each
R7 can be the sanme or different and each R7 is 15 hydrogen or independently
sel ected fromthe group consisting of GQH, alkoxy, CN, halogen, NRSR9,

sl
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(R7)-St¢barokalwyu,ecdHhan@s<g,acMI, haloyba/ eeteraarils GC)TErarfiosy) NRER®, 5 and when p
is nore_than.l can [ differeent and each R7 is

R b h 20
hydr og&(Q)NRaﬁgeEeJZ%éc}@ﬁQWQNRg)é(QS)RS%%H‘éRg?QG@F‘O&@ﬂ%i OGFsgChs . 53% al koxy,

CN, hal O NRBR9, N(R8)C(O R5, N(R8)S(02)R5, S(O2)NRSR9,
C(O)Oa?éigﬁﬁzwp)gf’oé) R5, C(O§R5) gl(’ld) het erf)cy)cl f)al %(yl or(Rl)O IS an

al ky/1 erve two dufacem R kodrenejoiviee! gethat talfényh aneallylendditey selekteddrami s
attached to the N of NR1O to forma heterocyclyl ring selected fromthe 25
group cgpg'sting of 4 ~'/I® i0 -NOH-NNR-NandNS') k, -N ' O Xis
N(R4), 9, S$40, S(02), C(O] or CH2; Yis 0, CH2, C(O, N(H, NR6) or S
kK is 0,d§\1 r2; 03/ 045%918) PCT/ US02/ 37956 -4- mis O, 1 or 2; nis O or
2; an whkr ei n each of °s4Dd al kyl, al kyl ene, heteroal kyl ene, aryl,

aral kyl, alk , aryl yoxy, aryl oxyal kyl, hydroxyal kyl , al koxyal kyl ,

het er ocycl ylélzf%ét B?@@Qo?%@aquh gﬁéh@sawr,d' eieat aad garh independently H

cycl oal %III%)I'ky" het erocycl yl and cycl oal kyl can be unsubstituted or
optionall'y ’substituted with one or nore R7 noieties which can be the sane
or dif f er entor R0arhRS togetket areralkgené saddiitretHeachrbon phahicictheyiaral

conposi tjops for thewtféeat rrgnt of netabolic disorders such as obesity, and

eall ng afiacBrALPRN &t 10 A8eBREAHNS a. In  one aspect, this invention is

al so directed to pharmaceutical conpositions for the
R*is H, alkyl, aralkyl, R°C(0), R%S(0z) or ~ % ;
R® is alkyl or aryl;
R® is alkyl, aralkyl or (R”),-substituted aralkyl, wherein p is a number from 1 to 5
and when p is more than 1, each R’ can be the same or different and each R’ is-

15  hydrogen or independently selected from the group consisting of OH, alkoxy, CN,
halogen, NR®R®, C(O)NR®R®, N(R®)C(O)R®, N(R®)S(02)R®, -S(02)NR®R®, C(O)OR®,
OCF3, CF3, S(02)R® and C(O)R®, -

R is aryl, heteroaryl, (R”),-substituted aryl or (R”),-substituted heteroaryl,
wherein p is a number from 1 to 5 and when p is more than 1, each R’ can be the same

20  or different and each R’ is hydrogen or independently selected from the group
consisting of OH, alkoxy, CN, halogen, NR®R®, C(O)NR®R?®, N(R®)C(O)R?®,
N(R®)S(02)R®, S(02)NRER®, C(O)OR®, OCF3, CF3, S(0,)R®, C(O)R® and
heterocycloalkyl or R* is an alkylene or heteroalkylene where said alkylene or
heteroalkylene is attached to the N of NR'® to form a heterocyclyl ring selected from the

25  group consisting of

/\ /\
— ) —N/\l—OH —N NR*—N Oand—N S -
ko A \__/ \__/ NA N

y 3

X is N(R*), O, S, S0, S(0,), C(O) or CHy;
Y is O, CH,, C(O), N(H), N(R®) or S;
kis0, 1or2;



treatnment of obesity which conprise an obesity treating amount of a
conpound of formula I, or a pharmaceutically acceptable salt or sol vate of
sai d conpwond/oasyds a 15 pharmaceutically acceptabl e carri ecT(RBEIAIISED
DESCRI PTI ON The present invention relates to conpounds that are represented
by structural formula |, or a pharmacgutically acceptable salt or solvate,

wher ei n theﬂ%{)bwrj rErpi eties are as described above. 20 The conpounds of
formula | c € admihistered as racemc mxtures or enantionerically pure
conpounds. A iproedre2;r ed group of conpounds are conpounds of fornmula la 1 NC
\ R4 O, N'" Z(qg W HN I1 R fornula la 25 or a pharnaceutically
accept abl e @t or solvate of said conpound, wherein: gis 1l or 2; RLis

H, al kyl or ; ' ; 0 %ﬂé@ S02/ 37956

-5 Zis 1 or g é@ﬁés | %fesrﬁaﬁf’c%%ﬂﬂ%ﬁé’ﬁe&?rﬁgngge\re@'%ﬁldlé r’eérzlf@;é)#d

i ndeperatgpdxy, arglokgaikgdhydroxyalkel, glkowpalkylinbeterocyglyf héteranyeloalkgh3 and OCF3.

Anot h f d i i ; ;

NnoH er,(pe_ér%a(rayrl,rr?eteso%?glﬂw%%logﬁ(yféll?y?,rWe?gr%%ygl];/l ;r?(ﬁ g%lgallk?/l can[\g:eO J:Dz(4) N
unsubstituted or optionally substituted with one or more R” moieties which can be the

same or different.

10 This invention is also directed to pharmaceutical compositions for the treatment
of metabolic disorders such as obesity, and eating disorders such as hyperphagia. In
one aspect, this invention is also directed to pharmaceutical compositions for the
treatment of obesity which comprise an obesity treating amount of a compound of
formula 1, or a pharmaceutically acceptable salt or solvate of said compound and a

15  pharmaceutically acceptable carrier.

DETAILED DESCRIPTION

The present invention relates to compounds that are represented by structural

formula 1, or a pharmaceutically acceptable salt or solvate, wherein the various moieties
are as described above.

20 The compounds of formula | can be administered as racemic mixtures or
enantiomerically pure compounds.

A preferred group of compounds are compounds of formula la

formula la

25  or a pharmaceutically acceptable salt or solvate of said compound, wherein:
qis1or2;
R'is H, alkyl or cycloalkyl;
R*is H or alkyl;

and



5 formula I b or a pharmaceutically acceptable salt or solvate of said
conpound, wherein: qis 1l or 2; Zis 1 or 2 substituents which can be the
same or dwDfosness and i ndependently 10 sel ected from t he Pgmaisp2/s®e6i sti ng
of hal ogen, CF3 and OCF3. A further preferred enbodi ment is a conmpound of
formula lc: R NC\ / | O, N—~" NH N6 formula Ic or a

69)

phar maceut | Ly bI e S ? t 15
pharmacout oAb YRS SRR Rs b Rl B e ol oS B ST URRAT:
whi ch garedisd fro mer%oep cdhfa‘sﬁrﬁ of hal@gennﬁEpendMFy sel ected fromthe
group consi sti ng of Fﬁ!ﬁg and OCF3. 20 ‘9 further preferred

embodi ment  iANCANIRFBERI wbpdmﬁntasrl&o%%‘@/ Aggmelafbr/ Uso2/ 37956 -6 NC
ON H NR fornula Id or a pharmaceutically acceptable salt or sol vate of
sai d conpound, wherein: g is 1 or 2; 5 Rl is independently selected from
the group consisting of H aFkyl and cycloalkyl; and Zis 1 or 2
substituents which can be tarre or di fferent and i ndependent |y

N | Q)
\)Lu x

N
5 O
formula Ib
or a pharmaceutically acceptable salt or solvate of said compound, wherein:
gis 1or2;
Zis 1 or 2 substituents which can be the same or different and independently

10  selected from the group consisting of halogen, CF3 and OCFs.
A further preferred embodiment is a compound of formula lc:

o g e
N\)LN\' @
H

formula Ic
or a pharmaceutically acceptable salt or solvate of said compound, wherein:
15 qis 1or2;
Ris H, alkyl or cycloalkyl;
and
Z is 1 or 2 substituents which can be the same or different and independently
selected from the group consisting of halogen, CF3; and OCF.
20 A further preferred embodiment is a compound of formula Id:



selected fromthe group consisting of hal ogen, CF3 and OCF3. A further
preferred enbodinent is a conpound of forrmula le: 10 CN JO 11Z(gq) NH 00
N fornmulwolos/nesoie pharmaceutically acceptable salt or solpcaresonB7osai d
conpound, wherein: gis 1 or 2; 15 Zis 1 or 2 substituents which can be
the same or different and independently selected fromthe group consisting
of A, CF3 and F. A further preferred enbodi nent is a conpound of fornula
If CN\\'1 OF NF HN WO 03/ 045918 PCT/ US02/ 37956 -7 formula If or

a pharmaceutically accepta Qr sol vate ai d conpound, wherein R

is selected fromthe grouy g ofﬁq ) SRS(02), CH3CH20C( O,

(CH3CH2) 2NC( O, (CH3) 2NS(02), A cl opropyl nethyl. 5 A set
in THble 1. Except where stated

of preferred conpounds are |isted be 6
ot herwi se, the follow ng definition ppl y t hroughout the present

specification and cl ainms. These definﬁtions apply regardl ess of whether a
term is used by itself or in conbingtion with other terns. Hence the
definition of "alkyl" 10 applies to "alkyl" as well as to the "al kyl"
portions of "al koxy", "alkyl am no" fsrgwlaad used above, and throughout the
speci ficati

S A ARl SeBEie SR o 4BNGRSor 1B ROWGRE"dheRR™ shall be
gis 1or2;

5 R' is independently selected from the group consisting of H, alkyl and cycloalkyl;
and
Z is 1 or 2 substituents which can be the same or different and independently
selected from the group consisting of halogen, CF3 and OCF3.

A further preferred embodiment is a compound of formula le:

10
= 1
NP Z(q)
formula le
or a pharmaceutically acceptable salt or solvate of said compound, wherein:
gistor2;
15 Z is 1 or 2 substituents which can be the same or different and independently

selected from the group consisting of Cl, CF3; and F.
A further preferred embodiment is a compound of formula If
CN
o ex
F

Iz

=2



- carbon ato

"Patient" includes both human and other animals. "Manmmal" neans hunmans and
ot her manmal i an animals. 15 "Alkyl" neans an ali phatic hydrocarbon group,
whi ch maywbesstsvas ght or branched and conprisi ng about 1 Pca/Ebnst9sR0
carbon atons in the chain. Preferred alkyl groups contain about 1 to about
12 carbon atons in the chain. Mre pre rred al kyl groups contain about 1
to about 6 carbon atons in the chai fched nmeans that one or nore

| ower al kyl groups such as nethyl, & propyl, are attached to a 20

li near gilyharphiictticallyCa&ie p@éthé|sa|t'8?%6ﬁ/a?é‘ofi§éﬁbl|co€rﬁf&ﬁldh©\)h'ef’énabOUt 1to
about 6 carbon atons'in the chain, which may be straight or branched. The

term "subst iR i eslealeltom tHegRsug Etsidtie GH EHIC @) TP P?@r)bel-l%@bﬁbc(m)ed by

Subst i tmﬁ%ia?f@é)nﬁfﬁﬁéﬁa“%my@é%ﬁﬁg% 340 LGP ERNL St ng of

hal®, alkyl, aryl, -cycloalkyl, cyano, hydroxy, al koxy, alkylthio, am no,

25 Nl k) sor Qi eeARlohibdunad el elofaR e dnd - CLO) -2l kyl

Non-limting I"'es of sul le a groups 1 nclude nethyl, ethyl,
n- propyl, i sE)meopth;ermsﬁamqbtheawd;e thebiaillngng deflcatinns' aprdwﬂsroaghahtitpbat ic

hyd b t b d bond and
Wi e usSe RclicaRon and sTen drese oM aRAY Hsrieas o5 Whethel doigr ™5
car bon ;a{,g88 b’yﬂtsbﬁ%r‘i’rhé‘d)ﬁ‘lblrl%%%frﬁgth@'r ke, 19EREDthe@ermitdtPof “atkylo about

12 carbon atois in the chain; and nore preferably about 2 to about 6 carbon
atths |avpﬂlaet0ca1hyl’r’1asweélraﬂi@cthaéalrkyl" oeaionsmef “atkoxyr, calkyhaerinal etgl gr oups

Loveral kergt oGt Srang BroyF b SodieREn. BsoWoVFE eBbtrtees bon
at oms idihédse iralicated\ghel U&Nnd@s&iddabg*ﬁvtheWcﬂﬁhﬁ%rﬁnW / US02/ 37956
-8 branched. The term "substituted al kenyl" means that the al kenyl group

may be subsPaE'ﬁﬂ*edF‘WQﬁﬂémBrhW%a§91§%’ﬂ¢rt%fr‘i‘?§3 whi ch may be the sanme or
different, Fféﬁnmﬁwﬁ%iﬁ%’ﬁ%an?aﬂg dtﬂé’ﬁ'ﬁ%ﬁﬂﬁ@ fdrYasipigist ed from the group

conS|st|ng o] cyano, and al koxy.
Nors | i m ti nd'Atksdlimoeass ah a‘tlphamahydmlcbmuml grgupuwbmhrmlaydbe sﬂraaaghtmyl

I | d byt hat i
P oo BrBBthel 80 GBI ARpuL ! toaRa 20 EAEhen AP It TR, TSI gE and.
whi ch gy oéﬁéﬁﬂ% éﬁo&rﬁ@%{ﬁ%ﬂrtgg%al?lg&‘gétoﬁwm RHRUHair M6re a@%ﬁe&S

e chain ynyl groups have about 2 to about
12 cardbioyl gmomscmrntammbmhd| to; atsudi Sraarkom atfres ibihe clizdutBranchedbwanss

 groups Bebieof et wercRy bragbd HictEes MR, bl eRBewl B rRaetitla &ynyi
chgj n. |inearalkypéhifyiLowsr aig/"ameahs WA Ik lgPdtip having about 1 to about 6 carbon
atoms in the chain, which may be straight or branched. The term "substituted alkyl"
means that the alkyl group may be substituted by one or more substituents which may
be the same or different, each substituent being independently selected from the group
consisting of halo, alkyl, aryl, -cycloalkyl, cyano, hydroxy, alkoxy, alkylthio, amino, -

25 NH(alkyl), -NH(cycloalkyl), -N(alkyl)z, carboxy and —C(O)O-alkyl. Non-limiting
examples of suitable alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, and
t-butyl.

"Alkenyl" means an aliphatic hydrocarbon group comprising at least one carbon-
carbon double bond and which may be stréight or branched and comprising about 2 to

30 about 15 carbon atoms in the chain. Preferred alkenyl groups have about 2 to about 12
carbon atoms in the chain; and more preferably about 2 to about 6 carbon atoms in the
chain. Branched means that one or more lower alkyl groups such as methyl, ethyl or
propyl, are attached to a linear alkenyl chain. "Lower alkenyl" means an alkenyl group
having about 2 to about 6 carbon atoms in the chain, which may be straight or



havi ng about 2 to about 6 carbon atons in the chain, which nmay be straight
or branched. Non-limting exanples of suitable al kynyl groups include

et hynyl , woapyasdis and 2-butynyl. The term "substituted alPcamydo?/3mmsans t hat
the al kynyl group may be 15 substituted by one or nore substituents which

may be the sanme or different, each substituent being mdependently

Ayl Brancriatl (R R Rudlien @%%ﬁ%h%%%@!%? TEBPTORERE) o on two

car bon sabgﬁated\wohe Br mhdre s@b%ﬂl@n'eﬂfs whichufigy BBithy s8R ofdifféterteeadpr Opyl ene
and the i ke. The term "substituted al kyl ene" neans t hat the al kyl ene

group @apsuﬁgeenb@ﬂgumcmer@)enﬂméelﬁct%ﬂr@msth@grwmﬁnslsum ehhalgyalkyl, erd. sane

o iy R AT i OB R B T e

al |<5y|t@klﬁenwf’prbpenyll\mtﬁ.lltéWI)andBlhi(\@mylbn&IZI‘eﬁy) -N(al kyl )2, carboxy and -

C(0) 0- al kyl . Aryl" means an aromatic nonocyclic or multicyclic ring
syst em corrprf\ﬂ‘il/ﬁﬁ' @b@ﬁﬁs apatiphatisdidracarbgp W%@@W@”SWQ@&%IWGMQ?“B to

about 3Queay f?fb[kf]B&‘?&r‘éndWﬁcﬁ?ﬁ’eldbsegéﬁé'ighfsépb%ﬁicgEé @gt%ﬁ@@wmw tuted

on the ring one or nore s rtuénts ame or
differ elbbut ¢achrbior apmsithethe rothaint. IRrefeeteecalleyhyil igoonpshiea e abgut Z:tmrmbmitnlig of

L | acartor aiogie, iyt iEha: SN hAE SEiEblY SR 2R A & Catbal R i iy,

ar OXY:haﬁ‘f HrkRetved n@%ﬁb,thétrdﬁé or ﬁél’é’b\ﬂ@'éﬂ@)l Ydup é“él&\aéé@?é‘lhyl NéthyPer Cyano,

car boxy, al koxycarbonyl, aryl oxycarbonyl, araIKOXﬁcarbonyI al kyl sul f onyl ,
aryl sulpmmll arermtaah@drtplashnefam}kynyl dmawl"iu@w\farra}kyn irpeans an aikynyl group

et or oMt to Bt siriubon Aiamb il e AR AACKa Basfoltohanpl es of
kol Wérﬂ%ﬁlﬁé%&nﬁﬂgé us&atm&a nyl%mupymluwéWﬂypanyﬂnd

napht hyl . The ' group can al so be substituted ﬁ( i nking two adjacent
Y9

car bon@ngre- bugmsd ﬁﬁmte su@stmltsdaalwnrﬁa@n%thaifth%ﬁ yl QfQHE neay BBn  at ons
r : 0
i e%gglgté%éoebgéxg rﬁrIS b%'ﬂﬁ%n vevrqg‘ﬂ msg%gn zhggla\ggﬁt Q%#Iﬁafegtpé%d/cerl ved
f rom arsudsiitment belhgdn@émmmtlb)seIGMﬁram the grobiy dongistingobatkil, argland -+ i ng
car bon atons. Non-limting exanples include phenylene and the |iKke.
" Al kyl &M@'@?BSY& means a conbi nation of one or nore carbon atons and one or

ore oxygen & né’”ﬁm@aﬁ§ ahzb?kérﬂal&ﬁ‘rg d&%BBR\rﬁer haR S WAIBRcikE Bh tvac! ude

10 nethylenedlo y, ethylene
carbon atoms. Non- I|m|t|ng examples include methylene, ethylene, propylene and the

20  like. The term "substituted alkylene" means that the alkylene group may be substituted
by one or more substituents which may be the same or different, each substituent being
independently selected from the group consisting of halo, alkyl, aryl, -cycloalkyl, cyano,
hydroxy, alkoxy, alkylthio, amino, -NH(alkyl), -NH(cycloalkyl), -N(alkyl),, carboxy and —
C(O)O-alkyl.

25 "Aryl" means an aromatic monocyclic or multicyclic ring system comprising about
6 to about 14 carbon atoms, preferably about 6 to about 10 carbon atoms. The aryl
group can be unsubstituted or substituted on the ring with one or more substituents
which may be the same or different, each being independently selected from the group
consisting of alkyl, aryl, -OCF3;, -OCOalkyl , -OCOaryl, -CF3, heteroaryl, aralkyl,

30 alkylaryl, heteroaralkyl, alkylheteroaryl, hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy,
acyl, aroyl, halo, haloalkyl, haloalkoxy, nitro, cyano, carboxy, alkoxycarbonyl,
aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, arylthio, heteroaryithio, aralkylthio,
heteroaralkylthio, -cycloalkyl and heterocyclyl. Non-limiting examples of suitable aryl



"Het eroal kyl " neans an al kyl group conprising about 5 to about 14 carbon
atons, preferably about 5 to about 10 carbon atons, in which one or nore of
the carbwomaesesi s an el ement other than carbon, for examiEsons19s0gen,
oxygen or sulfur, alone or in conbination. Preferred heteroaryls contain
about 5 to about 6 carbon atons. 15 "Hgteroaryl" neans an aromatic
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I ndeperglanoteysubstitarts whichimah ®ehe waneposdisferdrt, @ach being independently
selected from the group consisting of alkyl, aryl, heteroaryl, aralkyl, alkylaryl, aralkenyl,
heteroaralkyl, alkylheteroaryl, heteroaralkenyl, hydroxy, hydroxyalkyl, alkoxy, aryloxy,
aralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl,

25  aralkoxycarbonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl,
heteroarylsulfinyl, alkylthio, arylthio, heteroarylthio, aralkylthio, heteroaralkylthio,
-cycloalkyl, cycloalkenyl and heterocyclyl. The prefix aza, oxa or thia before the
heteroaryl root name means that at least a nitrogen, oxygen or sulfur atom respectively,
is present as a ring atom. A nitrogen atom of a heteroaryl can be optionally oxidized to

30 the corresponding N-oxide. Non-limiting examples of suitable heteroaryls include
pyridyl, pyrazinyl, furanyl, thienyl, pyrimidinyl, isoxazolyl, isothiazolyl, oxazolyl, thiazolyl,
pyrrolyl, triazolyl, imidazolyl, and the like.

“Heteroalkylene” means a difunctional group obtained by removal of a hydrogen
atom from an heteroalkyl group that is defined above.
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selected from the group consisting of alkyl, aryl, heteroaryl, aralkyl, alkylaryl, aralkenyl,
heteroaralkyl, alkylheteroaryl, heteroaralkenyl, hydroxy, hydroxyalkyl, alkoxy, aryloxy,
aralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl,
aralkoxycarbonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkyisulfinyl, arylsulfinyl,
25  heteroarylsulfinyl, alkylthio, arylthio, heteroarylthio, aralkylthio, heteroaralkylthio,
cycloalkyl, cycloalkenyl and heterocyclyl. Non-limiting examples of suitable monocyclic
cycloalkyls include cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-
limiting examples of suitable multicyclic cycloalkyls include 1-decalinyl,
tetrahydronapthalenyl, indanyl, norbornyl, adamantyl and the like.
30 "Halo" means fluoro, chloro, bromo or iodo groups. Preferred are fluoro, chloro
or bromo, and more preferred are fluoro and chloro.
“Halogen” means fluorine, chlorine, bromine or iodine. Preferred are fluorine,

chlorine or bromine, and more preferred are fluorine and chlorine.
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system. Preferred heterocyclyls contain about 5 to about 6 ring atoms. The prefix aza,
oxa or thia before the heterocyclyl root name means that at least a nitrogen, oxygen or
sulfur atom respectively is present as a ring atom. The heterocyclyl can be optionally

25 substituted on the ring by replacing an available hydrogen on the ring by one or more
substituents which may be the same or different, each being independently selected
from the group consisting of alkyl, aryl, heteroaryl, aralkyl, alkylaryl, aralkenyl,
heteroaralkyl, alkylheteroaryl, heteroaralkenyl, hydroxy, hydroxyalkyl, alkoxy, aryloxy,
aralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl,

30  aralkoxycarbonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl,
heteroarylsulfinyl, alkylthio, arylthio, heteroaryithio, aralkylthio, heteroaralkylthio,
cycloalkyl, cycloalkenyl and heterocyclyl. The nitrogen or sulfur atom of the
heterocyclyl can be optionally oxidized to the corresponding N-oxide, S-oxide or S,S-

dioxide. Non-limiting examples of suitable monocyclic heterocyclyl rings include
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alkenyl group. Non-limiting examples of suitable heteroaralkenyl groups include 2-
(pyrid-3-yl)ethenyl and 2-(quinolin-3-yl)ethenyl. The bond to the parent moiety is
through the alkenyl.

“Alkoxyalkyl” means an alkoxy-alkyl- group in which alkyl and alkoxy ére as

25 previously defined. Non-limiting examples of suitable alkoxyalkyl groups include
methoxymethyl, ethoxymethyl, methoxyethyl and ethoxyethyl.

“Aryloxyalkyl” means aryloxy-alkyl- group in which alkyl and aryloxy are as
previously defined. Non-limiting examples of suitable aryloxyalkyl groups include
phenyloxymethyl, phenyloxymethyl and benzyloxymethyl.

30 "Hydroxyalkyl" means a HO-alkyl- group in which alkyl is as previously defined.
Preferred hydroxyalkyls contain lower alkyl. Non-limiting examples of suitable
hydroxyalkyl groups include hydroxymethyl and 2-hydroxyethyl.

"Acyl" means an H-C(O)-, alkyl-C(O)-, alkenyl-C(O)-, alkynyl-C(O)-, cycloalkyl-
C(0)-, cycloalkenyl-C(O)-, or cycloalkynyl-C(O)- group in which the various groups are
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“Alkylamino” means an -NH, or -NH3z" group in which one or more of the
20 hydrogen atoms on the nitrogen is replaced by an alkyl group as defined above.
“Cycloalkylalkyl” means a cycloalkylalkyl group in which the cycloalkyl and alkyl
groups are as previously described. The bond to the parent moiety is through the alkyl
group.
"Alkylthio" means an alkyl-S- group in which the alkyl group is as previously
25  described. Non-limiting examples of suitable alkylthio groups include methylthio,
ethylthio, i-propylthio and heptylthio. The bond to the parent moiety is through the
sulfur.
"Arylthio" means an aryl-S- group in which the aryl group is as previously
described. Non-limiting examples of suitable arylthio groups include phenylthio and
30  naphthylthio. The bond to the parent moiety is through the sulfur.
"Aralkylthio" means an aralkyl-S- group in which the aralkyl group is as
previously described. Non-limiting example of a suitable aralkylthio group is benzylthio.
The bond to the parent moiety is through the sulfur.



the al kyl group is |lower alkyl. The bond to the parent noiety is through
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di seastéh-'lc?%ﬁgh%?’plfgﬁylhedi ated by MCH, and thus producing the desired

t her apeut i ¢ "ahfladfinylTheansrgroamyESD)-fgroop) Thé bbad 1 thaparenitricidtyds e al so
wi thin the scoge of this invention. Reference to a conpound of formula I,
her ei n th@ugAdRe sLEWY!-t 0 i ncl ude WD 03/ 045918 PCT/ US02/ 37956 - 15 ref erence

gf’r}:ﬁsa' tst hqfh%%rm“‘ghﬁéﬁalﬂftélﬁ{?m&é‘d"i rﬂ%ﬁQbEﬂc&n%ﬁr‘xﬁ%ﬁMﬁbﬁ %\ﬁfhtthé)s'g/ecﬁ%d

oyed herein, dehotes’acidic salts for I norgani ¢ and/ or organic
aci ds, gasupselrbdigalsbharanoietisal ts forned with i norgani ¢ and/ or organi c bases.

AR S et RN S
moi et Y copSilsirPthedediid hgradiéts iR tife SFEdReY himbunts, 4s well &4 SRy BRSduct ' 1 nner
salts") may be formed and are included within the term"salt(s as used
her ei n.which results, directly or indirectly, from combination of the specified ingredients in the
20  specified amounts.
Solvates of the compounds of the invention are also contemplated herein.
"Solvate" means a physical association of a compound of this invention with one or
more solvent molecules. This physical association involves varying degrees of ionic and
covalent bonding, including hydrogen bonding. In certain instances the solvate will be
25  capable of isolation, for example when one or more solvent molecules are incorporated
in the crystal lattice of the crystalline solid. "Solvate" encompasses both solution-phase
and isolatable solvates. Non-limiting examples of suitable solvates include ethanolates,
methanolates, and the like. "Hydrate" is a solvate wherein the solvent molecule is H;O.
"Effective amount” or "therapeutically effective amount” is meant to describe an
30 amount of compound of the present invention effective to treat a mammal (e.g., human)
having a disease or condition mediated by MCH, and thus producing the desired
therapeutic effect.
The compound of formula | forms salts which are also within the scope of this

invention. Reference to a compound of formula |, herein is understood to include



Pharmaceutically acceptable (i.e., non-toxic, physiologically acceptable)
salts are preferred, although other salts are also useful. Salts of the
conmpound wb whesdiormul a |  may be formed, for exanple, bypPcagasi/emsa
conmpound of forrmula I with an amobunt of 10 acid or base, such as an

equi val ent anount, in a medium such asjene in which the salt precipitates
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thiocyanates, toluenesulfonates (also known as tosylates,) undecanoates, and the like.
Additionally, acids which are generally considered suitable for the formation of
pharmaceutically useful salts from basic pharmaceutical compounds are discussed, for
example, by S. Berge et al, Journal of Pharmaceutical Sciences (1977) 66(1) 1-19; P.
25  Gould, International J. of Pharmaceutics (1986) 33 201-217; Anderson et al, The
Practice of Medicinal Chemistry (1996), Academic Press, New York; and in The Orange
Book (Food & Drug Administration, Washington, D.C. on their website). These
disclosures are incorporated herein by reference thereto.
Exemplary basic salts include ammonium salts, alkali metal salts such as
30  sodium, lithium, and potassium salts, alkaline earth metal salts such as calcium and
magnesium salts, salts with organic bases (for example, organic amines) such as
benzathines, dicyclohexylamines, hydrabamines (formed with N,N-
bis(dehydroabietyl)ethylenediamine), N-methyl-D-glucamines, N-methyl-D-glucamides,
t-butyl amines, and salts with amino acids such as arginine, lysine and the like. Basic



Al'l such acid salts and base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and all acid and base
sal ts ar ewoosngssder ed equivalent to the free forns of thepcarusespmsdi ng
conpounds for purposes of the invention. 10 Conpounds of forrmula I, and
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centers of the present invention can have the S or R configuration as defined by the
IUPAC 1974 Recommendations. The use of the terms "salt", "solvate" and the like, is
intended to equally apply to the salt and solvate of enantiomers, stereoisomers,
rotamers, tautomers or racemates of the inventive compounds.

25 When any variable (e.g., aryl, heterocycle, R?, etc.) occurs more than one time in
any constituent or in formula |, its definition on each occurrence is independent of its
definition at every other occurrence. Also, combinations of substituents and/or
variables are permissible only if such combinations result in stable compounds.

As a general note to all the Tables that are attached hereto as well as to the

30  Description, Examples and Schemes in this application, any open-ended nitrogen atom
with unfulfilled valence in the chemical structures herein refers to NH, or in the case of a
terminal nitrogen, -NH.. Similarly, any open-ended oxygen atom with unfulfilled valence
in the chemical structures herein refers to -OH and any open-ended carbon atom with

unfilled valence is appropriately filled with -H.



5 effective anount of at |east one conpound of forrmula I, or a
pharmaceutically acceptable salt or solvate of said conpound to the
mamal . Avprosiesmed dosage is about 0.001 to 100 ng/ kg of Poadysowsioght / day
of the conpound of fornula I. An especially preferred dosage is about 0.01
to 25 ng/ kg of body weight/day of a Qg’fpound of formula I, or a
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Another aspect of this invention is directed to a method for treating

20 hyperlipidemia comprising administering to a mammal a therapeutically effective
amount of at least one compound of formula |, or a pharmaceutically acceptable salt or
solvate of said compound.

Another aspect of this invention is directed to a method for treating cellulite and
fat accumulation comprising administering to a mammal a therapeutically effective

25 amount of at least one compound of formula |, or a pharmaceutically acceptable salt or
solvate of said compound.

Another aspect of this invention is directed to a method for treating type I
diabetes comprising administering to a mammal a therapeutically effective amount of at
least one compound of formula |, or a pharmaceutically acceptable salt or solvate of

30 said compound.

In addition to the “direct” effect of the compounds of this invention on the MCH
subtype, there are diseases and conditions that will benefit from the weight loss such as
insulin resistance, impaired glucose tolerance, Type Il Diabetes, hypertension,

hyperlipidemia, cardiovascular disease, gall stones, certain cancers, and sleep apnea.



amount of at |east one conpound of forrmula I, or a pharmaceutically
acceptable salt or 5 solvate of said conpound. This invention is al so

di rect ed wo (3hvasaceuti cal conpositions which conprise at pdTazsr/3mEe
conpound of forrmula I, or a pharnaceutically acceptable salt or solvate of
sai d conmpound and at |east one pharnmac gtical |y acceptable carrier. This
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Another aspect of this invention is a method of treating a mammal (e.g., human)
having a disease or condition mediated by MCH by administering a therapeuticaliy

20  effective amount of a compound of formula I, or a pharmaceutically acceptable salt of
said compound to the mammal.

A preferred dosage is about 0.001 to 100 mg/kg/day of the formula | compound.
An especially preferred dosage is about 0.01 to 25 mg/kg/day of a compound of formula
I, or a pharmaceutically acceptable salt of said compound.

25 Another aspect of this invention is directed to a method of treating obesity
comprising administering to a mammal in need of such treatment a therapeutically
effective amount of a compound of formula | or a pharmaceutically acceptable salt of
said compound. |

Another aspect of this invention is directed to a method for treating metabolic

30 disorders such as obesity and eating disorders such as bulimia and anorexia
comprising administering to a mammal a therapeutically effective amount of a
compound of formula |, or a pharmaceutically acceptable salt of said compound.

Another aspect of this invention is directed to a method for treating

hyperlipidemia comprising administering to a mammal a therapeutically effective



Anot her aspect of this invention is directed to a nethod for treating
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phar ra@OMRXAA-y acceptabl e carrier therefor. This invention is al so
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Q% Br B amolidti¥a bpoouﬁb*o@formula I, or a pharmaceutically acceptable salt of said
compound and a pharmaceutically acceptable carrier therefor.

This invention is also directed to pharmaceutical compositions for the treatment
of obesity which comprise an obesity treating amount of a compound of formula, |, a or
a pharmaceutically acceptable salt of said compound and a pharmaceutically

20  acceptable carrier therefor.

Compounds of formula | can be produced by processes known to those skilled in
the art using either solution phase or solid phase synthesis as shown in the following
reaction schemes, in the preparations and examples below.

Compounds of formulas la, Ib and Ic, are prepared according to the method

25  described in Scheme 1:

These novel compounds are potent MCH antagonists and also selective against
other receptors, such as M, receptor, h-HT transporter.

All stereoisomers and tautomeric forms of these compounds are contemplated.
Compounds of formulas la, Ib and Ic can be prepared from 4-(4-bromophenyl)

30  piperidinol (Scheme 1).



NaBH(OAc) 3 NCH3ICN N HH6 6 1A2A DBr , / FOi NZ C\ NCBr-,A HC
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R=H Z= 3-C, 4-F 6DZBCFS4CI [I':} =H Z=3-CF3,4-0d 6E Z = 3,5-F, F
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6D Z = 3-CF3, 4-Cl 7D R =H, Z = 3-CF3, 4-Cl
6E Z =3,5-F,F 7E R = cyclopropyl, Z = 3-CF3, 4-Cl|
E 7F R=H,Z=35-FF
7G R =cyclopropyl, Z = 3,5-F,F
73 5A Z=3,5-Cl, Cl
0 HNTS 52 o AN 5B Z = 3-CFy, 4-F
Br 2 Br < JZ  5C 2=3-Cl,4F
Br N 5D Z = 3-CFg, 4-CI
5E Z =3,5-FF

Compounds of formula Id can be prepared from 4-(4-bromophenyl) piperidinol

(Scheme 2).



WO 03/ 045918 PCT/ US02/ 37956 -21 Schene 2 B Br ABr / OH( )2p OH N\
B(OHN OH N Pd(PPWM LN H8 Boc 9 Boc Cd DCi (d KHNI HRNC Ni |
Op BrNwO@HOKELOOH DCC NI C THE H 11 10 Boc N Boc PET/USh2/€195¢& C N
ORRC=ONIO i TFA | O-Nb 1l CNaBH QA0,) OI NI d HH 13D RL = HN
13 N Rl R1 13A Rl = nethyl 13B Rl = cygl opropyl methyl 13C Rl =
cycloperrtyl A nunmber of conpounds whege X is an al kyl ene, are synthesized
as seen in schenes 3 and 4ches 2\0D 03 5918 PCTLUS02/ 37956 -22- Scheme 3 0

: . 4
Gﬁ’ L eVian. 20V
Pd(PPh),

9 Boc

HoN ca
Br\/COOH O COOH poc /‘\‘Eﬁ
THF
Boc
C=0 /@\
TFA /‘\‘Eﬁo\)\ C,NaBH(OA@,\‘Eﬁo\A ol

13DR' =

13AR" = methyt
13BR' = cyclopropylmethyl
13C R = cyclopentyl

A number of compounds where X is an alkylene, are synthesized as seen in schemes 3
and 4.



O<JCN ~O MeO-P,, COOMe NaBH(OAc)3 CN DIBAL CHO ONaH NA B a C H 6 14 15
0O N-Br Br COOVe HCOO ~TH4 COOMe Br N COOMe Pd(OH)z/CO NNENDbDG 6
16 17 18 wON3i04391K CN H ZN Suzuki O 2 eq. n-BuLi 0 O N FPGTHS0®3B®56 N N 19
20 20A X = 4-d, 3-CFY 20B X = 3,5-C1, d 20C X = 3-d, 4-F 20D X =
3,5-F,F 20E X =2,6-C,C 20F X = 3,4-F, F WO 03/045918 PCT/ US02/ 37956
-23- Schene 4 O MeO-P, ., COOMe c5CHO MEG DI BAL NaH Pd(OH)2/C B NN C Bn D
Bn Bn 21 22

Scheme 3

o
MeO-P._COOMe
CHO MeO
CN NaBH(OAC)3 DIBAL NaH
& )
14 15
0
M Br.
~Coome HCOONH, COOMe N‘«N_Br COOMe
PA(OH),/C Br’
N N E N

O D O .

H2N
Suzuki 2 eq n-BuLi Q

19 20

20A X =4-Cl, 3-CF,
20B X =3,5-CI, Cl
20C X =3-Cl, 4-F
20D X =3,5FF
20E X =2,6-C1,Cl

20F X=34-FF



OBr gr On,- NTANBr ~I /I COOweB~ -t COOwve(Boc)20 COO COH HEH
Boc 23 24 25 CN Br OF H2N-- H\ F Suzuki | | OF A M~ Nv F Boc F HN
26 BOC 27wo@slo@11gFA | i i FF. oo J HF AorK HF N N PATRISO287920A R =
MeCO 29B R= MeS2 29C R = EtOCO 29D R = Et2NCO 29E R = Me2NSO2 29F R =
Et NHSO2 29G R = cycl opropyl nethyl 5 Qé?_er rel ated routes/chem stry are

al so contenpl ated. Yet another aspect ©f this invention are conbi nati ons of

at | east one conmpound of formula I, or a pharmaceutically acceptable salt
or solvate of said conpound and at | east one conpound fromthe conpounds
as illustrated bel ow. Accordingly, another aspect of this invention is a

met hod B¢t eat | ng obesity 10 c8nprising adninistering to a manmal (e.g.,
a female or nmale human) a. an CQpMe i rst conpﬁ%@,gm}gai d first

conpoun ing a of - COOM
P oy & DiBAR CHO  NaH ®Pd(OH),/C
B N
N N c Bn D
Bn Bn
21 22
0
Br:
T N-Br Br
COOMeg,~ COOMe(Boc),0 COOMe
0
N E N H N
H H Boc
23 24 25
CN
S0, 00, O
HoN N F i o F
AlMe, H —>Suzuk1 O /©[
N N F
I Boc F H
N
26 BOC o7

CN
e
el e VS §ed
J N F AorK

H

N

H

28 29A R=MeCO
29B R=MeSO,
29C R=EtOCO

29D R=Et,NCO

29E R= Me2N302

29F R = E{NHSO,

29G R = cyclopropyimethyl

5  Other related routes/chemistry are also contemplated.

Yet another aspect of this invention are combinations of at least one compound
of formula |, or a pharmaceutically acceptable salt or solvate of said compound and at
least one compound from the compounds as illustrated below.

Accordingly, another aspect of this invention is a method for treating obesity

10 comprising administering to a mammal (e.g., a female or male human)
a. an amount of a first compound, said first compound being a compound of

formula I, or a pharmaceutically acceptable salt or solvate of said compound; and



formula I, or a pharmaceutically acceptable salt or solvate of said
conpound; and WD 03/045918 PCT/ US02/ 37956 -24 b. an anount of a second
conmpound, weaBa4®egond conpound bei ng an anti obesity and/ eCTarsoz/gsé c agent
such as a 13 agonist, a thyrom netic agent, an anoretic agent, or an NPY
ant agoni st wherein the amounts of the $jrst and second conpounds result in

. unt ne 34 . .
Combi nat 1 on ompdt g bt R Rlou i ekttt ep P pBUB oo ' o

a conpestibbesitcandlor aho@ctic abeassucas affizrajontsind thyrdmimatid atients tanconpound
being a compound of fornula I, or a pharpmaceuti cal Ié}%ccept abl e r;glt or
sol vat @ngretisaagent o At Yaasagenist wheseindae ampunts et tedfireband s8e™Mei ng an
ant i Ob%ﬁHé&ﬁﬂg/rQéuIW\ gﬂf?srrﬁ&)ht?c 2Asat such as a 133 agonist, a thyromnetic
agent, an ‘anoretic, or an antagoni st; and/or optionally a

phar maceut i ddlis reventien js alebidireetedrtoda pbammaceMtioalheombispton compbkition

i nvention is.a kit conprisjing, a an ampunt of a canpound of fornula |, or
= phar FRBRTRING 4 efraeaby ehedielampuahatemBpSiah oRsrber ard one
phar TRt diiihdunc? SaRPABPESMBANAA BEina £ BbFHEBURA of Idmliia Yeftia I n a First unit
dosage form 'b. an anount of an anticdbesity and/or anorectic agent such as
a 13 agbarmaceuticallyyacoeptablea salhgesolyaterofsaid eompodgdnt , or an NPY

ant agoni st and a pharmaceuti cal | ceptabl e carrijer... yehicle,or diluent
T 2 cecond ARrRRBTRS i serLsapard GEEpEMEpSRE AinobE iR St ' and
sepnd ahesadR dqurTsushesel B; hhenisk @ tAymihtetieladen, 4 ABbdretiodorsre NP

conpounds result in a therapeutic effect. Preferred antiobesity and/or

anor ectanéagayust; and/fosretonrally pharmaseulieal edyApr.nehide or digerdof ) in t he above
combi nati on MaFtll : AR : conmbi nation Kkits are:
phenyl propano aﬁﬂé’ﬂ%s:pe%gﬁg@?&?h&?ﬂg@@%@g%kgﬁﬁﬁe, "phentermne, a 25

chol ecyst okiani n- An( daventeifd eompelind oéfortmulal cCGpHgrnaEptistlly acosptatdel ne
reupt ake i nhibitor (such as sjbutram ne), a, synpathom netic agent, a

ser ot orf8RAr SO Of ?é‘gmm%@’lﬁ}&’fiﬁfﬂf@f 'ﬁﬁ%@'@?{'y@&ﬁwﬁbgﬁféﬂ'%&h&é%sﬁi ne
agaNi sty;iGeHER é‘ﬁrs?[xﬁﬁ‘a%gé . @ nel anocyte-stimulating hornone receptor
agoni st or mnetic, a nelanocyt'e-stinmulating hornone anal og, a cannabi noid

recept or antbagoniast amauntedfaar antichresiytand{orraponecticoager8d Guahtasgols agonishe OB
protein (hereinafter referred.to as.,"leptin.),. .a leptin,anal og, a leptin

P ecept rGURIGSC Segiy ahPROGHicasar A NE YeantPapiBtane Aiapcgyncdly
decr easRtepftfd) cagier Wdhidié af HiluéAthRa s¥tdnEUnitdReRe!fermngh@ide bonbesin

agoni sts, dehydroepi andr ost erone or
C. means for containing said first and second dosage forms wherein the

20  amounts of the first and second compounds result in a therapeutic effect.

Preferred antiobesity and/or anorectic agents (taken singly or in any combination
thereof) in the above combination methods, combination compositions and combination
kits are:

phenylpropanolamine, ephedrine, pseudoephedrine, phentermine, a

25 cholecystokinin-A (hereinafter referred to as CCK-A) agonist, a monoamine reuptake
inhibitor (such as sibutramine), a sympathomimetic agent, a serotonergic agent (such
as dexfenfluramine or fenfluramine), a dopamine agonist (such as bromocriptine), a
melanocyte-stimulating hormone receptor agonist or mimetic, a melanocyte-stimulating
hormone analog, a cannabinoid receptor antagonist, a melanin concentrating hormone

30  antagonist, the OB protein (hereinafter referred to as “leptin”), a leptin analog, a leptin
receptor agonist, a galanin antagonist or a Gl lipase inhibitor or decreaser (such as
orlistat). Other anorectic agents include bombesin agonists, dehydroepiandrosterone or

analogs thereof, glucocorticoid receptor agonists and antagonists, orexin receptor



anal ogs thereof, glucocorticoid receptor agoni sts and antagoni sts, orexin
receptor WO 03/045918 PCT/ US02/ 37956 -25 antagoni sts, urocortin binding
protei n awbDagomissg s, agoni sts of the glucagon-like pepti deToEs®ps or such
as Exendin and ciliary neurotrophic factors such as Axoki ne. Another
aspect of this invention is a nethod Qﬁ?treati ng di abetes conpri sing

dni ni ' | (e.q.. .af - I 5 a, f
211 rserisletisaurtdii Binatid dotsid anPtois s TR Gr2aBap ke ™ or °a
phar magriptidea] tacepesraRichHseE v din ahd TRlar@heuftrophiciaefie @UBH asF0bkihe. an

amount of a second conpound, said second conpound being an al dose
reduct ase i fiiashenaspest gf thiswention ipasrsthaed of trenting dinbetes eenprising

dehydr F nhi bl tei ' atase 1 Binhibitor, a
di pept %g’ﬁ'ﬁ\ﬁ%geﬁb“!%%%@”i"ﬁ%l %goﬁfgﬁﬁi%gfh&?‘? ﬁgﬁsﬁjﬁ?ng oral ly bioavail abl e

i ngul i n prepgarat iamamouatof afitsticompdund! said finsttdompound beiag osampeund of
PPAR-gamma | i gand such as troglitazone, rosaglitazone, pioglitazone or
Gw 1 9sarmuylad, ok a phrrnaseuticelly ascertable saen slvatgof said eprppewndiand wher ei n
t he amounts (pf t | aperel ' tic
effect. 15 This ﬁvéﬁ??htngﬁgsgi SO g?'ﬁgct ed%%?)d gsgwao? %@gﬁw%?ﬁﬁ@gﬁﬂl nati on
conposiddase reductasesinhipitoq a dgigcageruphaspiHoyylasé adtibitar, arsodsitol of a

it i sing.a fi . und, sajd firsf. . bei.
conpouPNArads Rse DG, 2 prolsi BT R ENoaPNgtase bR <A PeBHORo! vat & of
sajf CBRIARE; InMbREC HiXliliA PmRRIdNY oy hiSRENBBICASPRHDE PRRAt SR MbrAind e

reductase 20 inhibitor, a gl ycoiggn phosphoryl ase inhibitor, a sorbitol
dehydr ¢gisretice metfargiin,@carkosep adtBAR-ggma ligangreimhies tegitazane,nhi bitor, a

oo oS B Heg olohel -850, A syl s, Btide gty 8™ ©
PPAR- g g ptoginide sutdrestherarabuita o8 ies firsd andsetadd dempoungs réfidoines  or

GWM1 929, a sulfonylurea, glipazide, glyburide, or chlorpropamde; and
opt i ondhefaPeytie effRG: naceutical carrier, vehicle or diluent. Another aspect

Fokhul a 1 o Hyehfof icalso tARRIdtopn Sy b fERH AimBhofiof BERARAMCA,
conpourdnaprising: Ehtvenapaticatty bffgctavecampbaht ef aeompesitioneomgrising  di l uent in
a first ynit dosage far 30 b. an anmount of an al dose reductase inhibitor,
2 ol ycoyURt SABBBHORy TS SISt cRRAAUNG, beIR0 SamRAindRHOHPHGInSES | nhi bitor, a
i bi 1 e OB sabor byl oreid PofpBBR [ o o' oo
a second compound, said second compound being an aldose reductase
20  inhibitor, a glycogen phosphorylase inhibitor, a sorbitol dehydrogenase inhibitor, a
protein tyrosine phosphatase 1B inhibitor, a dipeptidyl protease inhibitor, insulin
(including orally bioavailable insulin preparations), an insulin mimetic, metformin,
acarbose, a PPAR-gamma ligand such as troglitazone, rosaglitazone, pioglitazone, or
GW-1929, a sulfonylurea, glipazide, glyburide, or chlorpropamide; and optionally
25  a pharmaceutical carrier, vehicle or diluent.
Another aspect of this invention is a kit comprising:
a. an amount of a compound of formula |, or a pharmaceutically acceptable
salt or solvate of said compound and a pharmaceutically acceptable carrier, vehicle or
diluent in a first unit dosage form;
30 b. an amount of an aldose reductase inhibitor, a glycogen phosphorylase
inhibitor, a sorbitol dehydrogenase inhibitor, a protein tyrosine phosphatase 1B
inhibitor, a dipeptidy! protease inhibitor, insulin (including orally bioavailable insulin
preparations), an insulin mimetic, metformin, acarbose, a PPAR-gamma ligand such as

troglitazone, rosaglitazone, pioglitazone, or GW-1929, a sulfonylurea, glipazide,



preparations), an insulin mnetic, nmetform n, acarbose, a PPAR-gamma |igand
such as troglitazone, rosaglitazone, pioglitazone, or GM1929, a

sul f onyl uweens/ogtdpazi de, WO 03/ 045918 PCT/ US02/ 37956 - 26 pgityiimee3s¢ or

chl orpropam de and a pharnaceutically acceptable carrier, vehicle or

diluent in a second unit dosage form ghd c. neans for containing said

first and second dosage fornms wherein e,. unts, of the. first and second
corrpour%gmrr@&ﬂ Cri(‘jlﬂr%{%f)ﬂm‘%%@ﬂg ia&*@\’?‘é'&FPt'?%ﬁaech&P?ga"%/ cafries, YAUG'RLeut i cal
pr epar ilueft insa secchduvit dg9sRIPMOBAY | n such form the preparation is
subdi vided into suitably siZed unit doses containing appropriate

quantities & thdneans fos coptaiingsaid irshand sacend desagefarmsumtered hehi eve

br epar /i QY HREAG 2R G RE bainbaBhad ieuffip F EREHRLRRE " bout - 200 o,
pref erably fRreferablguthelptharniszeaticaltpréfaration s £ upit&oehgd ornt.r enzwpout 1 nyg

to about 25 ny, according to the particular application. The actual dosage
enpl oy drmhe prenanatien isspedivided intesvitahly sigefHpit depes containing apafapsiate and

the Se‘ég:%h‘iiﬂes%f fh%%&%%%@hce&%;egg LhedtRtive B?ﬁ&lr[f‘ﬁc?‘%kb%Oe?ﬁeP Sirdlj OPer

15 dosage reginmen for a par Situationis w n e ski of the
art. Fqurpmseceni ence, the total daily dosage may be divided and

adm ni stered.,in portiops during the da requi red. The amgunt an
frequency. of NEHATILY PLAFHE SRR BRIR 9SS LT PHRPAAVRHMBIPE KARDPT t he
Phey MeGRilisiediloh a56@PT Ay © AUt 3 0bhRgG astbretably fsmBout %egit@ss@mtchmamg, 0
the 20 judgnent of the attending clinician considering such factors as
age, coneretpreferably feamabout 4 mag taabeuit2amonaccordingstotbeipaptiafian he synpt ons
bei ng trﬁg%?etd. A typical recomended daily dosage reginmen for oral

adni ni &P 5 can range fromabout 1 ng/day to about 300 ng/day,

preferably Thedctas dosaoe érpbeEd may bawaiied Hependingiupef thd ee@sirermdNTEIifs

invention is also directed to pharmaceutical conpositions for the treatnment
of met 4h® Patient anst thersevenibhotibenpadition being treateda gDeatesmination of dlae peaper

hyper p ' ' ' ' B4 f ¢ ounds
o b P REgefls reqftorftof B BPSRUERGRL Witin SRIBAED! R, FOMenfeHER
can be the tdtar dsilyl debage haybedividédland ddmminisperedan portors duritigutie dagvaker s,
tabl ets, dispersible granules, capsules, 30 cachets and suppositories. The
powder €AW -abl et s may be conprised of fromabout 5 to about 95 percent

active ingrefieLhfourt' bh@Tréguity b Gtk STratich ©f 0 ¥BmpduhBs ofthe ifvehtion
and/or the pharmaceutically acceptable salts thereof will be regulated according to the

20  judgment of the attending clinician considering such factors as age, condition and size
of the patient as well as severity of the symptoms being treated. A typical
recommended daily dosage regimen for oral administration can range from about 1
mg/day to about 300 mg/day, preferably 1 mg/day to 50 mg/day, in two to four divided
doses.

25 This invention is also directed to pharmaceutical compositions for the treatment
of metabolic disorders such as obesity, and eating disorders such as hyperphagia.

For preparing pharmaceutical compositions from the compounds described by
this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.
Solid form preparations include powders, tablets, dispersible granules, capsules,

30  cachets and suppositories. The powders and tablets may be comprised of from about 5
to about 95 percent active ingredient. Suitable solid carriers are known in the art, e.g.,
magnesium carbonate, magnesium stearate, talc, sugar or lactose. Tablets, powders,
cachets and capsules can be used as solid dosage forms suitable for oral

administration. Examples of pharmaceutically acceptable carriers and methods of



magnesi um car bonat e, magnesi um stearate, talc, sugar or |actose. Tablets,
powders, cachets and capsul es can be used as solid dosage forns suitable
for oral womsnusugati on. Exanpl es of pharmaceutically accegtraifoz3masriers
and net hods of WD 03/045918 PCT/ US02/ 37956 -27 manufacture for various

conposi tions may be found in A Gennarg,(ed.), Renington s Pharmaceuti cal

S th Edit 1990) . Mack PhbI East P | .
e an Bt HraTbivs oo ey 8100 [ e A26tI0 400 REMUNEHRS Ao

an 5 eoiHRleRoiihallEeibs, 980 ENRIET(1900) BRI PIIRKIRYEo gEKERIn, SOI ut i Ons

for parenteral injection or a I on of sweeteners opaC|f|ers for oral
sol ut i dtennsylyepinsi ons and enul sions. Liquid form prepar ations may al so

cui bl e 1 ol YIRS oA el Sl tisomeSieneia Aag eriiSHRE. AR

forsm vdxaedplamyaySe inferftfad Vdtepsr Whtdh- pitoWéhQW k6latibis ﬁﬁ%?érﬂbfai‘

carrier, such as an inert conpressed gas, nitrogen. Al so included are
solid fiiestion epadditipe e smgtermr%anmo@ﬁ@éi@r& f@rt@éalcsﬂwtmns«eauspwrﬁ gndhef or e

R T e T T R R R T

enul si aaninistralibe. conpounds of the I nvention may al so be deliverable
transder rral I The transder mal g})om tions can take the form of creans,

| oti ons, ygpal %[ﬁaia@t'ontﬁﬁmt@bl@ innalation rpay indydeieRlutionsand selidseinmal
pajgh EFOV\HH?’ B%r\hﬁlcﬂrmé &Y Pbﬁ\ﬁln\sé‘?ilﬁﬂ\ﬁth 4 ﬂaﬁﬂ%&fnﬁsdgﬂg%Egé;?laﬁféecagﬁér for

thi's pdrpose e conpo ntton may a Ivere
subcut auebwas 3n |ne2thd?nprfeessa¢ngistdng ntbnmgeund |s adm ni stered orally. The

i nvention discl ased rein_is, exe ifie e follown reparations and
exanpl oo whiAR0 SROUHAS e Bt SHEY Pranpratony et e ugtie? of 'hgonverted,

di scl osghotly Béfors na&evetormrahwﬁﬁmc m@Famwﬁsawér AEMAINE T Yerdhral | |
be apparent” to those skilled in the ar Where NVR data are presented,

1 H spestmiaiskiation o Sughdigyiciormstingude solutipas, SUSRRNZDDS (EPAdEMBioNs. H) |

dobi Tiota 1SveREREERGr o nlriptie Ogia@?gﬁ?%m 9%%@% oERSeARAC THRT g

constarttamsuen’der tcompusitiaise dapataket ks iforhl vf obame, USlidds, daérdsalse and/or
presented, . anal yses was perforned using an Applied Bi osystems APl - 100 nass

spectr SHrpy é\onérﬁmds@rshe iREydedsin a 1r@A8@@na%mﬁWh offhec®Rtrix Qft repemortgpe @s
M Cr ON, 5, 3 YAV ENtIIAG! iPihe art for this purpose.

The compounds of this invention may also be delivered subcutaneously.
20 Preferably the compound is administered orally.

The invention disclosed herein is exemplified by the following preparations and
examples which should not be construed to limit the scope of the disclosure.
Alternative mechanistic pathways and analogous structures will be apparent to those
skilled in the art.

25 Where NMR data are presented, 1H spectra were obtained on either a Varian
VXR-200 (200 MHz, 1H), Varian Gemini-300 (300 MHz) or XL-400 (400 MHz) and are
reported as ppm down field from Me4Si with number of protons, multiplicities, and
coupling constants in Hertz indicated parenthetically. Where LC/MS data are presented,
analyses was performed using an Applied Biosystems API-100 mass spectrometer and

30 Shimadzu SCL-10A LC column: Altech platinum C18, 3 micron, 33mm x 7mm ID;
gradient flow: 0 min — 10% CH3;CN, 5 min — 95% CH3CN, 7 min — 95% CH3CN, 7.5 min
~ 10% CH3CN, 9 min — stop. The retention time and observed parent ion are given.



gradient flow O min - 10% CH3CN, 5 min - 95% CH3CN, 7 min - 95% CH3CN, 7.5
mn - 10% CH3CN, 9 mn - stop. The retention tine and observed parent ion
are gi venwowdd8n945918 PCT/ US02/ 37956 -28 The fol | ow ng raluseas®sand
reagents nay be referred to by their abbreviations in parenthesis: Thin

| ayer chromat ography (TLC); ethyl acetate (AcCEt or EtOAc); 5 di-t-butyl

b t trifl t at %’% : t
O oA (el bwid A DB a3 B oA, ool B S e SRR ARBE P o
TEA) ; J&rgﬁih@g;égar bonyl (n-Boc or Boc); 1,2-di rret hoxyet hane (DVE); 1,

2-di chl'oroet hane (DCE); acetic acid (AcG-i) trifluoroacetic anhydride
( TFAA) ; Thig Iaqubrmgil@gnamhyﬂé,ﬁ))t e (HOBt); 1-(3-dinethylani nopropyl)-3-ethyl

car bodi 1) m chl or oper benzoi ¢ acid (MCPBA);
triet hy%tﬁ%%g?%tﬁt@ﬁ?ﬂ %gpkg?:yl am nopyri di ne (DVAP) 20
t ers - budiexearcaeitaté EBOC,O)f i et hyl ami ne (TEA); nucl ear magnetic resonance

spectroscopy (H NI\/R1)slf l'iquid chromat ography nass spectrometry (LCVB);
hi gh réﬂ%@f@?@ﬁtaﬁmé Akectrometry (HRVB); 25 hexane (hex); nilliliters

Foom « dETRIERERIRdes (GiRSsC (1)) oo (9 0 mittarams ()
N,N’ -dusopropylethylamlne (iPraNEY);
triethylamine (EtsN or TEA);
10 butoxycarbonyl (n-Boc or Boc);
1,2-dimethoxyethane (DME),
1, 2-dichloroethane (DCE);
acetic acid (AcOH);
trifluoroacetic anhydride (TFAA);
15 1-hydroxybenzotriazole (HOB);
1-(3-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (EDCI);
m-chloroperbenzoic acid (MCPBA);
triethylamine (Et3N);
4-dimethylaminopyridine (DMAP)
20  tert-butoxycarbonyl (Boc);
triethylamine (TEA);
nuclear magnetic resonance spectroscopy (H NMR);
liquid chromatography mass spectrometry (LCMS);
high resolution mass spectrometry (HRMS);
25  hexane (hex);
milliliters (mL);
millimoles (mmol);
microliters (pl);
grams (g);
30  milligrams (mg);
room temperature (ambient) about 25°C (rt).
EXAMPLES ,
Compounds useful in this invention are exemplified by the following preparative

examples, which should not be construed to limit the scope of the invention. Alternative



EXAMPLES Conpounds useful in this invention are exenplified by the

follow ng preparative exanples, which should not be construed to limt the
scope of woasiomvesnti on. Alternative WO 03/045918 PCT/ US02/p8TAS02/379260
mechani sti ¢ pat hways and anal ogous structures within the scope of the
invention would be apparent to those illed in the art. Starting

t I d by Kk t hod d/.or t hod i b t
P cpar ATPURTS AR B AN Bl eryrae adin T Sl GG e tgh el o
the 5 geosmsuteAttothosd 8killey ntHeoatand are not to be construed as |imting

the invention disclosed herein. NC\ / | R4 OZ H NR formula |a 10
Conpounds 6/8taringfroatarials prs peaparahby Gnoer methpdscand(pe mateeds desaibedriai ng

to the i |. Broc i . O Y 011

NN N AP TeRFYoRis, T Rellifite, SRIIPS Hdbtrad wE olfbabeddraM soinel o %7
3, % C ,compouridsZofthie GhvbntibnFad® dte=ndt to be doRstduedt-ds libEing-theClinventionC R

H Z=3-d, 4-F 6D Z=3-CF3,4-Cl 7D R=H, z=3-CF3,4-Cl 6E Z = 3,5-F, F 7TE R
cycl élisdpsad herein.3_cFr3, 4-00 7F R=H, Z = 3,5-F, F 7G R = cycl opropyl, Z
3,5-F,F 15 Procedure A: T
- (

, stirred suspension of 2.61 g (10 mmwol ) of
4- br onophenyl ) - 4- pi peri di

NC R”* o & D,
|
NP WS
H
N
Il?1
formula la
10 Compounds 6A-6E (formula Ib) and 7A-7G (formula Ic) are prepared according
to the Experimental Procedures described below.
g g
R
NC X

O W § [ 2 NC (9 Xy
N\/U\ Pk N\)J\ P

N N
H H
N N
formula lb formula lc

6A Z=3,5-Cl, CI 7A R=H, Z =3,5-Cl, Cl

6B Z = 3-CF,, 4-F 7B R=H,Z=3-CF3, 4-F

6C Z=3-Cl, 4-F 7C R=H,Z=3-Cl, 4-F

6D Z = 3-CF3, 4-Cl 7D R=H,Z = 3-CF3, 4-Cl

6E Z=3,5-FF 7E R = cyclopropyl, Z = 3-CF3, 4-Cl

7F R=H,Z=3,5-F,F
7G R =cyclopropyl, Z = 3,5-F F

15
Procedure A:
To a stirred suspension of 2.61 g (10 mmol) of 4-(4-bromophenyl)-4-piperidinol,
0.925 g (11 mmol) of cyclopentanone and 0.6 mL (10 mmol) of acetic acid in 30 mL of



0.925 g (11 nmmol) of cycl opentanone and 0.6 nL (10 mmol ) of acetic acid in
30 nL of WO 03/045918 PCT/ US02/ 37956 -30 dichl oronet hane was added 2.9 ¢
(13 nmol )wofo3NaBif OAc) 3 in portions at room tenperature. POTAISOL/BTISE Ng was
continued for 65 h. It was quenched with 120 nL of saturated NaHCO3

solution, then extracted with dichlorogethane (150 m-) three tines. The

Che 5 o aEare AR Ads 2 d 58 b, S REaiioaRl t BRMRSCSEbeRa
in CH2Grpbfatu@.vahé. Stfirifig Whas eoRMY icﬁ 6§€H cot Whg dwncﬁé@Ha&Bﬁw@ mL3G%;

found mz = 324. Procedure B: To a stirred suspension of O. g (1.0 mmol)

of comsétufatedaNaHCOmsolytion,dben extractedewilia dichderemethane {1 E(le) ﬁwe)tlrnes

oo ot R EtbiREhraniE cyatudeibfen Fin el BRIRE) H EORGRHGIRE, Tt ©
exty actres;iduetvtraethsdmat@gt@red(é@ gmca)gélhreamrtg with.1 10 8% MéDHeid ChibGhNioC
extracts were washed w of I ne and_concentrated. The resi due was

chr omatdb aé”ﬁéljof)?P@PW%“@elC%'PGF“/KJOK/\PMHZ;lB'EN)O?O/@%@P"% NBFS3 P -pl us 1%
NH4 CH tp}ocggiégeg 33 g of conpound 2A. Calcd nmz for CLl8H26Br N2O = 365;
found mz = 15 Procedure C. A suspension of 0.3 g (0.82 mmol) of
conpound 2ATion alétinmkd cfuspBnéiGh .32 ¢f (LUechmal) of I@rhpouind Ve ilakirhL eaf

ith 40 dilute H sol yt d i 2

i e RS A T i SLh TR B B S T it
brige, V%E‘%ﬂhéatts%orﬁﬁenfp%?ét@k@aH@%tn%H%PMQQ{ aphpss aﬂeﬁéﬂéocﬂltﬁﬁﬂo ﬁ1|LUch1 “9
with 20 1 to 3% MeOH | HAOH t o gi ve conpound g of

Cal cd reaturated Nemmaxtmfedsmh efdi\uhacetate £313.) three dimes fﬁheAccpmbtn@de o%

aci 0, SV exrafts RS RiPRed fupyad TP af B 9B Srratdiuely AN DL M of
t ol uenehireltdgtaghed oh @ilicagalefutingfwitkk @ do By e OR mtcr;mgnsl {13 T%rNHiﬁohlrte 't

was cooled to roomtenperature an Passed t hr ough %ﬁ% celite and
washed giye 83349 ﬁWOfaB@%ﬁ &A. fhalcd im/zfak G1altesB %a%b anéﬂT Mf%=383i due was

natggr-a ahe% S|I|ca gel eluting with 1 to 3% MeOH in CHZCI2 plus 1%
N O—| to grv of conpound 4A. Calcd mz for C23H28N3 346; found
mz = 346. %sesperaim of 0.3 '@)((hSStrhnné)dofs%mpbond @A iIn 62 rgL(dfOZNTHC)

g grglm%gﬁ eﬁa 13&%2“3\@2 qg,?ffl hr¥1l_ uteJ| NI%?Olrz?‘socil]iltu%_I 2tl'cl:ler% e\)lélfareslct%gded
with CH,Cl, (40 mL) three times. The combined organic extracts were washed with 30
mL of brine, concentrated. The residue was chromatographed on silica gel eluting with
20  1to 3% MeOH in CH2ClI; plus 1% NH4OH to give compound 0.2 g of 3A. Calcd m/z for
C16H24BrN2 = 323; found m/z = 323.
Procedure D:
A mixture of 1.46 g (4 mmol) of compound 3A, 0.88 g (6.0 mmol) of 3-
cyanophenylboronic acid, 0.46 g (0.4 mmol) of Pd(PPh3)4 in 5 mL of 2N Na,CO; and 20
25 mL of toluene-MeOH (1:1) solution was refluxed under N, atmosphere for 18 hrs. It
was cooled to room temperature and passed through a pad of celite and washed with
ethyl acetate. The filtrate was concentrated, the residue was chromatographed on
silica gel eluting with 1 to 3% MeOH in CH,CI, plus 1% NH4OH to give 1.32 g of
compound 4A. Calcd m/z for C3H2sN3 = 346; found m/z = 346.
30 Procedure E:
To a stirred solution of 1.62 g (10 mmol) of 3,5-dichloroaniline and 2 g of
triethylamine in 20 mL of CH,Cl, was added 2-bromoacetyl bromide at 0 °C. The
mixture was stirred at 0 °C for 2 hrs, diluted with 100 mL of ethyl actafe. The solution

was washed with 50 mL of diluted NaOH; the aqueous layer was extracted with 50 mL



m xture was stirred at 0 Cfor 2 hrs, diluted with 100 nL of ethyl actate.
The solution was washed with 50 nL of diluted NaCH the aqueous | ayer was
ext ract edweiosl4H®8 N WO 03/ 045918 PCT/ US02/ 37956 -31 of echpisoasmwsate. The
conbi ned organic extracts were washed vvith 50 nL of brine, concentrated to
give 2.95 g of conmpound 5A. 1 H NWMR ( 13, 400 MHz) 6 8.15 (br, 1 H),

7.51 (s L16 ( 1 . 4,02 (s, " 5Da SE can
be preﬁgreiﬁgla %ﬂt%t&ouj_h? col%blﬁpgcggép@ 123 %tﬁ]\%)r&r\gaﬁtﬁecgv&@w 30 (Bt n%rl‘ » of
COWOU'&@ éé’ntré)te Ro%itvd 229750 cathpGHEPSANd 1 HIMRNECOCRB 300 NPz 8@‘?5) be
K2CO3 n ? Clg-% CN was stlcrre%l at 20 C for 16(t%1rsQi I't vvasﬁdl ute(d Wit h
25 nL dH)H2£51a(|3d2lal>)(t? a6 (gd1 H), mDZa(shQH)acet ate (30 nL) three times. The

conbi n anj c.exLracts hed with, 25 nL of brine and concentr at ed.
10 Thee“f ‘g‘ﬂ!@%ﬁ@ %é 5'?1 %@e%é‘?ﬁ?z’ﬁ reppiRd F020GPURYng with 10% MeOH in
CHZC! 2 prbeaddirdF: NHAOH to give 0.089 g of conpound 6A. Calcd mz for

C31H33C12N40 = 548; found mz = 547. The follow ng conpounds can be
prepar ed an# owdueg 9f 0.1Can b mmeB:of campoundAA d).8C3p(933 PRI of ceampoundund

Tor. ot 3uds-ERIB AR mian, Pk QBT ALl ST WER St e S BE18Fs.

ConpoumdwaE diloRcCHith1 25 mr&a%%ﬁal%&}aet&i%thfélhwcbddtéte—(%lﬁu thteeagfgs e G
A mxture of 0,023 g (0.004 nmnol) of conpound 6A, 01 nL of aqueous HCHO

20 ( 379WheanemRiner oaNs PRiractiware WAShPD Wik 25 ink e biige AShFoRGAIALe

Nt JhiecregldiEShalbaRRETbY KerkratiFe L CTeluthd Wb erhBE0 Ty it BEJf“F%éurfa
m z =56dH,OMdo old 0088 ofrgmpouts] 8An Calcg nepdord;dhaClle0st §48; f6ang ouiad

7B. cal cgg_giz for C33|—135F4N40 = 579; found mz =579. 25 Conpound 7C. cal cd
mz for H35Cl FN4O 545; found m z =545. Conpound 7D. calcd mz for

C33H35CI F3N4ReTFoRSwi féBhﬁ‘;deﬂd% e B8 YARfhgbEsivcal cd mz for
C36H39Cl F3N40€: 635mgf ound nm z c:a prepﬁ? ound g7 Sygal cd mz for

C32H35F2NAO Corspound 6Bndaladmiste C32 N & 969; found an/m=b660r C35H39F2N40
o TR, OB CRUPRYIAE I (LU g ) 265 o0
: ' Compound 6D: calcd m/z for C3,H33CIF3N4,O = 581; found m/z =581.
Compound 6E: calcd m/z forC31H33F2N4O = 515; found m/z = 515.
Procedure G: »
A mixture of 0.023 g (0.004 mmol) of compound 6A, 0.01 mL of aqueous HCHO -
20  (37%) and NaBH(OAc); in 2 mL of CH,CI, was stirred at room temperature for 90 h.
Direct preparative TLC eluting with 10% MeOH in CH,Cl, plus 1% NH4OH gave 0.022 g
of compound 7A. Calcd m/z for C3H35CIoN2O = 561; found m/z =561.
The following compounds can be prepared analogously.
Compound 7B: calcd m/z for C33H3sF4N4O = 579; found m/z =579.
25 Compound 7C: calcd m/z for C32H35CIFN4O = 545; found m/z =545.
) Compound 7D: calcd m/z for C33H35CIF3N4O = 595; found m/z = 595.
Compound 7E: calcd m/z for C3gH3gCIF3N4O = 635; found m/z = 635.
Compound 7F: calcd m/z for C32H3s5F2N4O = 529; found m/z =529.
Compound 7G: cacld m/z for CssH3gF2N4O = 569; found m/z = 569.
30 Compounds 13A-13D (formula Id) are prepared according to the Experimental
Procedures described below.



WD 03/ 045918 PCT/ US02/37956 -32 NCOZ N H NI1 R Formula Id 13A Rl =
met hyl 13B R1 = cycl opropyl nethyl 13C R1 = cyclopentyl 13DR1=H Procedure
A. To a swiorm@dses®l ution of 15.46 g (59 mml) of PCT/US02/37956

4- (4- bronophenyl )-4-piperidinol in 5 75 nL of methanol was added 15.65 g
(71 mmol) of di-t-butyl dicarbonate in,portions. The stirring was
continued overnight. It was concentrat'% and partitioned between 25 nlL of
saturated NaHCO3 and 50 nL of ChikCl 2. The organic | ayer was separated and

t he aqueous | ayer was extra d A CH2Cl 2 (50 three tines. The

conbi ned organic extract¥were wishgd with$brifie €25 n-) and
concentrated. The residue was 10 3 %gvilpn silica gel eluting with
10% Et OAc i n Hexanes to give 20.8 g (i onpotind 8. Calcd mz for
C16H23Br NOB = 356; found mz = 356. Pxpcedure B: To a stirred solution of
9.75 g (27 mmol ) of compound 8 in 60 n{‘d1 of toluene/water/ethanol (4:2:1)
was added 4.91 g (32 mmol) of 3-cyanopRenyl boronic 15 acid, 11.2 g (81
mol ) of potassium carbonate and 1.56 g (1.3 mmol) of

tetraki striphenyl phosphi ne pal | adi up The,m xture was heated to reflux and
stirred overnight. It was filtered over a pad of celite, concentrated and
partitioned between 20 nL of Na 1gndth29 mL. of CH2ClI 2. The organic | ayer
was separated and the aqueous | & 1V\/5'se dxtracted with CH2C 2 (20 m -)
three tines. The conbined organi ¢3%2B, B%YFARPBYNEIY washed with 20 nL of
brine and concentrated. The resi d¥feRnasycleradrtat ogr aphed on silica gel
eluting with 20 to 35% EtQAc in mexBhed t o give 5.7 g of conpound 9. Calcd
mz for C23H27N203 = 379; found mz =379. Procedure C. To a stirred

sol Ut'%ro%];d%:?é}\:g (132 mmol ) of potassium hydride (35% in 20 nL

To a stirred solution of 15.46 g (59 mmol) of 4-(4-bromophenyl)-4-piperidinol in
5 75 mL of methanol was added 15.65 g (71 mmol) of di-t-butyl dicarbonate in portions.
The stirring was continued overnight. It was concentrated and partitioned between 25
mL of saturated NaHCO3; and 50 mL of CH,Cl,. The organic layer was separated and
the aqueous layer was extracted with CH,CIl, (50 mL) three times. The combined
organic extracts were washed with brine (25 mL) and concentrated. The residue was
10  chromatographed on silica gel eluting with 10% EtOAc in Hexanes to give 20.8 g of -
compound 8. Calcd m/z for C4sH23BrNO3; = 356; found m/z = 356.
Procedure B:
To a stirred solution of 9.75 g (27 mmol) of compound 8 in 60 mL of
toluene/water/ethanol (4:2:1) was added 4.91 g (32 mmol) of 3-cyanophenylboronic
15 acid, 11.2 g (81 mmol) of potassium carbonate and 1.56 g (1.3 mmol) of
tetrakistriphenylphosphine palladium. The mixture was heated to reflux and stirred
overnight. It was filtered over a pad of celite, concentrated and partitioned between 20
mL of NaHCO3; and 20 mL of CH2Cl,. The organic layer was separated and the
aqueous layer was extracted with CH>Cl; (20 mL) three times. The combined organic
20  extracts were washed with 20 mL of brine and concentrated. The residue was
chromatographed on silica gel eluting with 20 to 35% EtOAc in hexanes to give 5.7 g of
compound 9. Calcd m/z for C23H27N203 = 379; found m/z =379.
Procedure C:
To a stirred solution of 15.1 g (132 mmol) of potassium hydride (35%) in 20 mL
25  of THF was slowly added a solution of 8.3 g (22 mmol) of compound 9 in 50 mL of THF



25 of THE was slowy added a solution of 8.3 g (22 nmmol) of conpound 9 in
50 mL of THE WO 03/045918 PCT/ US02/ 37956 -33 at 0 C. After stirring for 1
h, a sol uwioas/0ed916. 3 g (44 mmol ) of bronpacetic acid in 200TwSoeB7956E was
i ntroduced over 30 minutes at 0 C. It was stirred and warned to room
tenmperature overnight and then quenchegh with 20 mL of water. It was

concentr at diluted with 25 . r H and extract.ed w th

CH2Cl 2a€§°‘§1d ANl %H"'f‘ﬂr?‘ér% hsa-gQ '88%%@ %ﬂm’“@ %%}PHPP@ 2 v!B?er’BLvmth
25 L of THF MastiftrodRRES Bvier t3edminutés alt@SP(dUGIt\oms stifedraha v aphsd td Rosl i ca
gel eluting with 2 to 5% MOH in CH2ClI2 plus 1 % HOAc to give conpound 8.7

g of 1demparatdrenpyemightcraHirempasenchedwith 2ol af watera 3y wasy eereantiates, 10

i oycl SRt 25 ML ar galuPiBy e O TR Biratdiea RitOGf &h (8 TP o dimes,>
0. G13 ghef combiNed orgkhicrextrictsHirersawashed nveith 26 mboot bﬂn@@rnait wrece‘rmratécﬂ
hrs. It was concentrated, diluted with 10 nL of saturated

ext r act'é@ Fesidvecuas chromatographed g siliGrege! aliEing avith Ada Qﬁd\éﬁ@ﬁl lna95|2§|2mer e

washed Ji ol tr o
chromatpogsﬁ gp g'gmg:n f%ca gmqlutl g?\?\net héél%g " $50% C%f'@f&?:@ h‘éﬁénfé’é‘"& us
1% NH4¢Hzt=o4@7ve 0. 44 g of conpound 11. Calcd mz for C31H32CI 2N3O4 580;

foundmry 580, Procedure E: To a stirred solution of 0.44 g (0.75 rrm)l)
of co Jﬁﬁﬂdﬂe Pi 2.5 nL of CH2GI2 20 was added 2.5 nL of TFA at 0 C. The

m yf ure was sStshlutidd 8t 05 § Fpmﬂnfa)naf RBlindCPOCONE gt @dz ﬂﬁ@gr@ﬁnc@e
was purified over silica ¢ elutin to 3% MeOH i’'n  CH2Cl glusl%

NHAOH tdicyglohexgl 3artg>d1rrmdenﬁcﬂﬁwa G.‘Bg) mmpl):@frﬁ 2-diehloczeiinecardizd913=g 48‘0

comountABoI of & 15EC 8T oTHE el st ol LS lempsatd, %04 B aott s Wes. 2o
nmol ) %nb@rﬂkﬁt@&chﬁuﬂel Wittty OQﬁ\LQ‘ﬂ?s@itha\w@ NaHC O} emdaéxtramted Wﬁp@H@GHr(ﬂo

over ni ght . The m xture was purified by preparative TLC eluting with 5%
MeCH i migHie B erﬂSUs Tb%wm@neticprgwé leyw Wers washgd umigh 18amL Qfabw @g for

Y
f ound ﬁt@AEBMhexﬁmmpr1%&H4m-l tol give 04t oCoflldaapbiNaORi.= Cdisd rhtufar nl z
= %8 H5ClNgO4 = 580; found miz = 580. |
Procedure E: v
To a stirred solution of 0.44 g (0.75 mmol) of compound 11 in 2.5 mL of CH,CI; -

20 was added 2.5 mL of TFA at 0 °C. The mixture was stirred at 0 °C for 30 minutes and
concentrated. The residue was purified over silica gel eluting with 2 to 3% MeOH in
CH.Cl, plus 1% NH4OH to give 0.31 g of compound 13D. Calcd m/z for CosH24CI2N302
= 480; found m/z = 480.

Procedure F:

25 A solution of 0.035 g (0.073 mmol) of compound 13D, 0.012 g (0.15 mmol) of
aqueous HCHO (37%) and 0.049 g (0.22 mmol) of NaBH(OAc); in 2 mL of CH.Cl, was
stirred at room temperature overnight. The mixture was purified by preparative TLC
eluting with 5% MeOH in CH,Cl; plus 1% NH4OH to give 0.03 g of compound 13A.
Calcd m/z for C27H26CI2N30, = 494; found m/z = 494.

30 The following compounds can be prepared analogously.

Compound 13B: calcd m/z for C3oH30CIloN3O, = 534; found m/z =534,

Compound 13C: calcd m/z for C31H32CIoN30O, = 548; found m/z = 548.



WO 03/ 045918 PCT/ US02/ 37956 -34 The conmpounds of formula | display

phar macol ogi cal activity in a test procedure designed to denonstrate MCH
recept or wotia@edvist activity. The conpounds are non- toxi ®@CatUS02/37956
pharmaceutically therapeutic doses. 5 Experinmental Procedures---C-Iinked
Series of Schemes 3 and 4 Procedure Ay, To a suspension of 20.20 g (91

I f 4- -4 ' i_di ' 8. I
of cycl opent ARoRETRAERLoHoREbtad dSpiay KHaRfistlbbesl 3R 175 S pppoa”
acet i ¢ geeigheddb-dentbristzile MOH)re6éptdaBilgbalsB actiVity. Ithercampbend@areshon+ ed at
roomtenperature for twp days. It was diluted with 150 nL of saturated

NaHCO3 lo¥a @t eharazsastically fherppeytic dases. conbi ned organi ¢ extracts were
washed with brine and concentrated. The resi due was chromat ographed on
silica gel eluting with 1 to 3% MeCH in CH2CI2 to give 20.6 g of conpound
14.5 Cal cd ni z Experirbéiitdl Pidceddivés-1-&-lihked Series of S6BerhesIHaddpound 29G
can be prepared anal ogously. Calcd mz for C31H32F2N30 = 500.2; found mz
= 500. PrPe8EMIRA: B: To a stirred solution of 8.0 g (29 mol) of

1- benzyl - 4- ng- 4¢ i per bgi i N/q4l0 0 _
(38 nmol ) 01936& %Aéu?ﬁ@ff%)rﬁeﬁg Qg'r?genq xg%ﬂeﬂ‘\x’n@) IZDB wa Eﬁg@@h%ﬁﬁeﬁ&nm
t enper dydrechiaridenagtt8.9Addl t(16Aanm®lsofrcyglepentanpnefin Di2amlwat Chipibdwas

roomtenper,at uce.  After 15.nm.n, the sql utipn cooled . tQq &/ |t S
quenché"g’:0 t%lé?Sm"rL@}f ”N?B@)-I,Ofa%%e%a?ﬂad%boé) IQO% M%ISaqu@QBHE?&%{s The
fi{g er efixRMEwad stha€d Git re6i tednparaturefer two ldaybe Mavas ainaedtwiti 480 rhbeof
resi due was chromatographed on silica gel eluting with 1 to 3% MeOH in

CH2Cl 2 sadurgtede NaHSOg and extrpsieddwith . Cldabled The scambingd rorganiqpexiaats xeme17;

f ound =280:3. b r g r

c1 71 panRreEa T prif R Bohden g e /R WAl R ataptel ol e g o
(45 mmaigtingf withH (©G% MeORSH OH,O0k tdHiivevas.@ddefdcordpoun®84g CAlzdnmid jorof
trimethyl phosphonoacetate at Og. After stirring for 50 min, a solution
of 8. 4 GyrizdN2méPy- 184 %ﬁ‘ﬂ@?ﬁﬂzﬁ %n 40 nL of THE was introduced at 0 C. It

vols ) Caffodtn ARTLAR TR pRgR sty E e Rt prar 0 Tsopgg e
of et hyfbursd e/a=eb00.The '‘conbi ned organi c extracts were washed with 60 niL of
bri ne al:pr%c% ﬂ(l;ee%t:r at ed.
To a stirred solution of 8.0 g (29 mmoi) of 1-benzyl-4-cyano-4-phenylpiperidine in .
100 mL of CH2Cl, was added 38 mL (38 mmol) of DIBAL in toluene. The mixture was -
20 warmed to room temperature overnight. Additional 5.5 mL (5.5 mL) of DIBAL was
added at room temperature. After 15 min, the solution was cooled to —78 °C. It was
quenched with 15 mL of MeOH, and warmed to room temperature. It was filtered over
a pad of celite, and the filtrate was concentrated. The residue was chromatographed on
silica gel eluting with 1 to 3% MeOH in CH,Cl, to give 3.92 g of compound 21. Calcd
25  m/z for C4gH22NO = 280.17; found m/z =280.3.
Compound 15 can be prepared analogously. Calcd m/z for C17H2sNO = 258.19; found
m/z =258.1.
Procedure C:
To a suspension of 1.8 g (45 mmol) of NaH (60%) in 250 mL of THF was added
30 7.28 g (40 mmol) of trimethyl phosphonoacetate at 0 °C. After stirring for 50 min, a
solution of 8.4 g (30 mmol) of compound 21 in 40 mL of THF was introduced at 0 °C. It
was stirred at room temperature for 18 h and then concentrated. The residue was
dissolved in 150 mL of H2O and extracted with four portions of 150 mL of ethyl acetate.

The combined organic extracts were washed with 60 mL of brine and concentrated.



WO 03/ 045918 PCT/ US02/ 37956 -35 The resi due was chromat ographed on silica
gel eluting with 1 to 3% MeOH in CH2C 2 plus 1% NHAOH to gi ve conpound 8.7
g of 22. Wwelwd4svig for C22H26NO2 = 336.2; found mz = 33@cT/ustospsand 16

can be prepared anal ogously. Calcd mz for C20H28NO2 = 314.2; found 5 niz
= 314.1. Procedure D: To a solution of,9.67 g (2 mml) of conpound 22, 3.0

| COON ' f %ﬁ .
7 xt ur & RewtesBlye Wiy dvomgtasighed 3nafics sgfufifg Blined tooh WREHT Stk s
concentpd a9, NHOM adi give cwspsliris 8l gdof 22 50CaRdN/2ForlCHHYE, 213d6.2;

extracted with four portions of 60 nL of ethyl acetate. The conbi ned
or gani doung BYZ “wkibTwashed with 50 nL of brine and concentrated. The
go
u

' d oy | NG it L Q. 40 i
s s ol JEARERTEG A S804 BRI BGNG, £4PbEH ol e
Cl3H22N92 =3248. 17; found mz = 248.3. 15 Conpound 17 can be prepared

anal ogaously. Calcd nmfz for C20H30ONO2 = 316.2; found mz = 316.3. Procedure
E: To &'e&PHUreR:of 5.4 g (2.1.8 mml) of conpound 23 in 50 nL of CH2CI2

was added 7, Qof fiBnBIR.87 §f (2MRe{dh bEdopdund 228 .0° (4% mmdi) 8f AICB GRS, S
dgeg. € r gg at Z)

20 di met hyl hydantorn was a m xture was sti room tenperature
for 24 im30and of Me@Hedasvadtéie@ 02 gfof Ral?GRBC. | Thavaixtdie waedtimet rat Grforof

cH2Cl 2, d it 0Q. f 1 N Na Th I . .
oxcr oo 5 VRS fiisreslnandhs MufoteSens sohes atest; She FHgaus wAd st in 0
| appr s Merst yRsNgoHM drty 8Qtratteal withi fdar PdRiorsOBE B0t ikt Bfl etileadetsteduFhpas

purified over silica gel eluting with 1 to 4% MeOH in 25 2C1 2 plus 1%
NHACH tcomfined rganig layetsomsoerwashed @ithcd0 rmk ofo brimg 3t Bencenteated2d he:

coorzoRPRiEBe IS o g el orf Shod Bl RRRGTIATO LA Blebn I it fivsar
2.4 9 (1% :Nmml'l)tO@(iVQ:O. e cbﬁnpolmﬂ 28.( Catcamnt }Omm%zm@@ﬂmmm' foandni c

acid, and 0.67 g (0.6 mol) of Pd(PPh3)4 in 30 nL of MeOH toluene (1:1)
was add®@ B248-30f 2N Na2CO3. The mixture was stirred under reflux for 18 h

ang consgRbadhe 7 b HbeMed"EaIBb oM. ESloh TnE0toFle RhaARSHE S i NBRES:
m/z = 316.3.
Procedure E:
To a solution of 5.4 g (21.8 mmol) of compound 23 in 50 mL of CH.Cl, was
added 7.5 g (78 mmol) of MeSO;H at 0 °C. After 10 min, 1,3-dibromo-5,5-

20  dimethylhydantoin was added. The mixture was stirred at room temperature for 24 h,
and quenched with 2 g of Na,S,0;. |t was diluted with 100 mL of CH,Cl,, and washed
with 100 mL of 1N NaOH. The aqueous layer was extracted with two portions of 120
mL of CH,Cl,. The combined organic layers were washed with 80 mL of brine and
concentrated. The residue was purified over silica gel eluting with 1 to 4% MeOH in

25  CHJCI; plus 1% NH4OH to give 3.82 g of compound 24. Calcd m/z for C45H21BrNO; =
326.1; found m/z = 326.1.

Compound 18 can be prepared analogously. Calcd m/z for CyoH29BrNO, = 394.1; found
m/z = 394 .1.
Procedure F:

30 To a solution of 2.4 g (6.1 mmol) of compound 18, 1.5 g (9.3 mmol) of 3-
cyanophenylboronic acid, and 0.67 g (0.6 mmol) of Pd(PPhs)s in 30 mL of MeOH-
toluene (1:1) was added 6 mL of 2N Na;CO;. The mixture was stirred under reflux for
18 h and concentrated. The residue was dissolved in 50 mL of saturated NaHCO3, and
extracted with three portions of 80 mL of ethyl acetate. The combined organic layers



extracted with three portions of 80 nL of ethyl acetate. The conbi ned
organi c | ayers WO 03/045918 PCT/ US02/ 37956 -36 were washed with 50 niL of
bri ne andwoanwmesyis at ed. The residue was purified over silPicdargeB79sé uti ng
with 1 to 3% MOH in CH2Cl 2 plus 1% NHAOH to give 1.42 g of conpound 19.
Calcd mz for C27H33N202 = 417.3; foungd mz = 417.4. Conpound 27 can be

pr epar ed anal agopsl.y. | cd z for C3 4F2N303_= 546.2: 5 found mz =
Ba6 1. Wergouenet Withis0anC g rfisnaae GonsanGate: 1 3erRIcs Was RBIRE Q6" n 2
M of iRicHegs ¥atingagtied & B34, MESHTPIQHAI, BRI 48ONH, IR givkl 1 ubng dfor
10 min, a solution"of 0.04 g (()0.2 mmol ) of
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acef at gounidigh/gemyered organic |layers were washed with 20 nL of brine and
concentrated. The residue was purified by preparative TLC eluting with 10%
MeCH i iPresedupe @B:ius 1 % NHAOH to give 0.018 g of conpound 20A. Calcd nfz

f CHNO =; = . 3. ' d
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purified by preparative TLC eluting with 10% MeOH in CH2Cl; plus 1% NH4OH to give
0.018 g of compound 20A. Calcd m/z for CHNO =; found m/z = 580.3.

15  The following compounds can be prepared analogously.
Compound 20B: Calcd m/z for C3oHa4CloN3O (M+1)" = 546.2; found m/z = 546.1.
Compound 20C: Calcd m/z for CaoH34CIFN3O (M+1)" = 530.2; found m/z = 530.1.
Compound 20D: Calcd m/z for CaoHasFaN3O (M+1)" = 514.2; found m/z = 514.1.
Compound 20E: Calcd m/z for C3aH34ClN3O (M+1)" = 546.2; found m/z = 546.1

20  Compound 20F: Calcd m/z for C3pHzsF2N3O (M+1)" = 514.2; found m/z = 514.1
The following compounds can also be prepared by analogous chemistry:

@ ",
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Compound Ry R2 Molecular Calcd m/z | found m/z
# Formula (M+H)*
20G 3-Cl 5-Cl C31H32CIoN3O 532.2 532.1
20H 3-F 5-F C31H32F2N30 500.3 500.1
201 4-Cl H C31.H33CIN30 498.23 498.1
20J 3-Cl 4-F C31H32CIFN3O 516.2 516.1




20J 3-C 4-F C311-132C1FN30 516.2 516.1 WO 03/045918 PCT/ US02/ 37956 - 37
20K 3-F 5-CF3 C32H32F4N30 550.3 550.1 20L 4-Cl 3-CF3 C32H32CI F3N30 566. 2
566. 1 20Mod30us5948 CN C321- 132CIN40 523.2 523.1 Procedur e PET/US0/61986 i on of
3.8 g (11.7 mmol) of conpound 24, and 3.0 g (13.8mml) of (Boc)20 in 60 nL
of MeOH was stirred at roomtenperaturg for 18 h and concentrated. 5 The

resi due vai otH+fi-ed Igﬁ'c sil4-eg—¢ged eHu+in" wHHh 55*" 25% et”“'l1ae:tate I n
hexane§ to BKve E.4§'g of %Sjrfﬁm nd §52 3@5‘}'\@53n12 fo$ %%OHZQB = 426.1;
found [Z 359f26. 24 4RFOCERIEE.T [ T EIEIN.0" af Osge 20 (|3 ™Eeld O
3,4-difluoroanililne in 3| nL of tlol ué’?\}gs%vvafg3 *added 1.6 m (3.2 mmol )| of 2M
Al Me3 | n t20Mene.| ABiGIr st#44CGNng at CedtpCiNutherat ur®3.8r |1083.tin| a

sol ut i epA—ef—1+—g{2 35l )—of—conpound25—+n3-r—efteldene—wnas
i ntroduced. The m xture was stirred under reflux for 30 min and cooled to
room ipq@eedatee: It was diluted with 100 nL of ether, washed with 50 ni
of 0.5N HClI, 50 nlL of brine, and concentrated. The residue was purified

over silicaAysoluiont oh@.&ig 167t m@%%fecampound 24 cand 3@)g(E3.8pirel) 19k
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stirred at roomtenperature for 4 n and concentrated. . It was diluted
wi t h 3d0 gives$ 461 af compainbas wiGalc oy zford?2oH B iNA T4 26, TNEOdITY 23T 42082
of bri s %H E@Z‘ concentrated to give 0.124 g of crude conmpound 28. Calcd
mz for 85 Y N30 = 446.2; found mz = 446.1. Procedure K To a solution
of ( 0.02 g l(gxd)fé5so”mﬁﬂr) ogb.ﬁogp(eu?ﬁlndﬁ of r3|,4-dﬁ!(umtoaﬁilir@ﬁﬁ€82mwemfetoltmimedm@. 05
g (0.5 mmo Et 3N and 0.02 0.2 of _Ac20.. The m xture was 5
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round W fneraties. 1 1t was dital Wi 168 Fi S efiter whsh8h with 56 M 7 05N HEI 50"
mL of brine, and concentrated. The residue was purified over silica gel eluting with 5 to

25% ethyl acetate in hexanes plus 1% NH4OH to give 0.64 g of compound 26. Calcd
15 m/z for CasH30BrFoN203 = 523.1; found m/z = 523.1.
- Procedure J:

To a solution of 0.17 g (0.31 mmol) of compound 27 in 3 mL of CH,Cl, was
added 3 mL TFA. The mixture was stirred at room temperature for 40 min and
concentrated. . It was diluted with 30 mL of CH,Cl,, washed with 20 mL of saturated

20 NaHCO3;, and 15 mL of brine. It was concentrated to give 0.124 g of crude compound
28. Calcd m/z for Co7Ho6F2N3O = 446.2; found m/z = 446.1.
Procedure K:
To a solution of 0.02 g (0.045 mmol) of compound 28 in 1.5 mL of CH,Cl, were
added 0.05 g (0.5 mmol) of EtsN and 0.02 g (0.2 mmol) of Ac;O. The mixture was
25 stirred at room temperature for 18 h. Direct preparative TLC purification eluting with
10% MeOH in CH,CI, to give 0.02 g of compound 29A. Calcd m/z for CygH2sF,N3O2 =
488.2; found m/z = 488.1.
The following compounds can be prepared analogously.
Compound 29B: Calcd m/z for CagH2sF2N303S = 524.2; found m/z = 524 1.
30 Compound 29C: Calcd m/z for C3pH30F2N303 = 518.2; found m/z = 518.1.
Compound 29D: Calcd m/z for C3;H3sF2N4O, = 545.2; found m/z = 545.1.



Compound 29D: Calcd nfz for C32H35F2N402 = 545.2; found mz = 545.1. WO
03/ 045918 PCT/ US02/ 37956 -38 Conpound 29E: Calcd niz for C29H31F2N403S =
553. 2; fownrhsrdmls 553.1 Conmpound 29F: Calcd m z for C29HRTRANWGCBS6 =
553.2; found mz 553.1 MCH receptor binding assay: 5 Menbranes from CHO
cells expre55| ng the MCH receptor wer gorepared by Iy5| ng cells with 5 1\
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volunme of 10 m of 10 binding buffer (25 nM HEPES, 10 mM MCl 2, 10 mM Nad ,
5 mM ’reg %} . menbr ane/ bead m xture was centrifuged (1500 x
g, 3.5 » " was aspirated, and the pellet was

re-sus pended/lérﬁbﬂdhe@frdlhIId-HOQ:dﬂQfe&pl‘ess'ngtheGVICH fateptdravere prpareathyon and
re-suspensi on were then rl%peat ed. The nenbrane/ bead m xture, (100 I% was
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T ~ \ /aspitatiord ahd isuspemsiofl wdr®then repeated. The membrane/bead mixture (100 pl)
was then added to 96-well plates containing 50 ul of 500 pM [**I]-MCH (NEN) and 50
15 ml of the appropriate concentration of compound (4X the desired final concentration).
Nonspecific binding was determined by including 1 pM MCH in the binding reaction.
The binding reaction was incubated at room temperature for 2 h. Plates were then
analyzed in a TOPCOUNT microplate scintillation counter (Packard). Data was
analyzed and Ki values were determined using GraphPad Prism.
20 For the compounds of this invention, a range of MCH receptor binding activity (Ki
values) of from about 3 nM to about 1500 nM was observed. Compounds of this
invention have a binding activity in the range of from about 3 nM to about 1000 nM.
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While the present invention has been described in conjunction with the specific
embodiments set forth above, many alternatives, modifications and other variations
5  thereof will be apparent to those of ordinary skill in the art. All such alternatives,

modifications and variations are intended to fall with the spirit and scope of the present
invention.



cH Fx,FO"'F\F / I V1 \' F HCH N/J V Wile the present
I nvention has been described in conjunction with the specific enbodinents
set forthwalbowesoisrany alternatives, nodifications and ot h@CTvaoz/atsens 5
thereof will be apparent to those of ordinary skill in the art. Al such
alternatives, nodifications and vari q%{g_ons are intended to fall wth the
spirit and scope of the present invention. W 03/045918 PCT/ US02/ 37956
-53- WANIAATSISOCAANRBD: 1. A conpound of formula |: Are R2 RBN, Rro mO N
11 R 5 fornmula | or a pharmaceutically acceptable salt or solvate of said
conpound, wherein: Ar' is aryl, heteroaryl, (R7)P substituted aryl or
(R7) - subst i tAicemprEpd cbierula wherein p is a nunber from1 to 5 and when p
is nore than 1, eachAR{_can bg the sane or different and each R7 is
hydr ogen or independentl ed fromthe_group ;10 consisting of OH,
al koxy, CN, hal ogen, NR8 O Rs, H\l( R8) S(02) RS,

ff two adjacent R7 can

5 formula |
or a pharmaceutically acceptable salt or solvate of said compound, wherein:

Ar' is aryl, heteroaryl, (R"),-substituted aryl or (R"),-substituted heteroaryl,
wherein p is a number from 1 to 5 and when p is more than 1, each R can be the same
or different and each R’ is hydrogen or independently selected from the group

10  consisting of OH, alkoxy, CN, halogen, NR®R®, C(O)NR®R®, N(R®)C(O)R?,
N(R®)S(02)R®, S(02)NR®R®, C(O)OR®, OCF3, CF3, S(02)R® and C(O)R?,

or two adjacent R’ can be joined together to form an alkylenedioxy selected from

5. 0

~0 or g\o

or when Ar' is an (R7)p-substituted aryl, where R” and the phenyl ring to which it is
15  shown attached in Formula | can be bridged by Y as shown by

Ly

R is H, alkyl, aryl, aralkyl, aryloxyalkyl, hydroxyalkyl, alkoxyalkyl, heteroaryl,
(styrenyl)methyl, heteroaralkyl, cycloalkylalkyl, heterocyclyl, cycloalkyl, wherein each of
said alkyl, aralkyl, aryloxyalkyl, hydroxyalkyl, alkoxyalkyl, heteroaralkyl, cycloalkylalkyl,

20 heterocyclyl and cycloalkyl can be unsubstituted or optionally substituted with one or
more R’ moieties which can be the same or different, -S(02)NR®R®, S(0,)R®, C(O)OR?,
C(O)R®, C(O)NR®R?, (R"),-substituted aryl or (R7),-substituted heteroaryl, wherein p is
a number from 1 to 5 and when p is more than 1, each R’ can be the same or different

and each R is hydrogen or independently selected from the group consisting of alkyl,



.110 "0 or 1--10 Oor when Arl is an (R7)-substituted aryl, where R7 and
the phenyl ring to which it is 15 shown attached in Fornmula | can be

bri dged bwov3asssghowmn by R7 \ / R is H alkyl, aryl, ar@&dyws02/37956

aryl oxyal kyl, hydroxyal kyl, al koxyal kyl, heteroaryl, (styrenyl)nethyl,
heteroaralkyl cycl oal kyl al kyl , hetero Aclyl, cycloalkyl wherei n each of

id alk | k | kgx | &
het er o5 SoRIF R ptsaRicrd @ngfz»d“ﬂé r@(@@é@’b%ﬁ&f@%ﬁ 8B can be
unsubsigONREREIN f@ﬂ#q W( R %OWNR?R% QT)ORIBFDG)@FWCFPI 8RPes whi ch
can be the same or erent, 2)N R9, S(02) 5 C( O OR8, C(O)RS ,
C(O)NR@?@;)F@ dDCéQBB t ut ed aryl or (R7)-substituted heteroaryl, wherein p

or d.f?%?@ﬁ gt Kichn %ﬁ%ﬂ“ﬁ%‘%@&ﬁ*eﬂ%f@fﬁﬁaﬁ%ﬁﬂﬁ“ B A om 1 he-

group c¢ | sting of alk OV\D 03/ 045918 PCT/ US02/ 37956 -54 cycl oal kyl, OH,
al koxy, hal ogen, hegéroayyl, OC(O OH;, aryloxy, NR8R9, C(O) NRSR9,
N( R8)C( N(R8) S(02) &5, S[02) NR8R9, C(O)OR8, OCF3, CF3, SR5, S(02)R5

and C( ‘R@ or tQob adj a R7 can be joined together to form an
al @I enedi oxy selected from » 110 "0 ors 5 OO R2, R3, R8 and RO can each

be the same (e Rl kP enaite afoarbe tilsardanifereht afd cakkdepehdBRipnd R3

together are al kylene and wth the carbon to which they are attached form
a 3 tooratehbered ring; 10 R4 is H, alkyl, aralkyl, R5C(O) R5S(2) or R5

wherern o SR AR *queihé‘fyéfﬁoa%ﬁéﬁ%a"%%ﬁép%a?#@r? I ML Y B 1y o

be t he gttagRe® forgh ’éfaefoemnealﬁmbr@aqimgW is hydrogen or independently selected
fromthe group consisting of OH, alkoxy, CN, 15 hal ogen, NR8R9, C(O) NR8R9,
N(R8) (O R5, N(R8)S(02)R5, %(CJZ)N R9, Cb)58?8 OCF3, CF3, S(02)R5 and
C( R5, RlORslSd'hﬂlkylh@laﬂwba‘fiﬂ(O),( (@)bmltufgd aryl or (R7)-substituted
het er oaryl , _swherein s a nunber froml1l to 5 and when p is nore than 1,

each R7 can %e'stqlhyl 85

R6 is alkyl, aralkyl or (R7)p—substituted aralkyl, wherein p is a number from 1 to 5
and when p is more than 1, each R’ can be the same or different and each R’ is
hydrogen or independently selected from the group consisting of OH, alkoxy, CN,

15 halogen, NR®R®, C(O)NR®R®, N(R®)C(O)R®, N(R®)S(0,)R?, -S(0.)NRER®, C(O)OR®,
OCF;, CF3, S(02)R® and C(O)R®,

R'" is aryl, heteroaryl, (R”),-substituted aryl or (R"),-substituted heteroaryl,
wherein p is a number from 1 to 5 and when p is more than 1, each R can be the same
or different and each R’ is hydrogen or independently selected from the group

20 consisting of OH, alkoxy, CN, halogen, NR®R®, C(O)NR®R® N(R®)C(O)R®
N(R®S(02)R®, S(02)NR®R®°, C(O)OR®, OCFs;, CF; , S(02)R°, C(O)R® and
heterocycloalkyl or R is an alkylene or heteroalkylene where said alkylene or
heteroalkylene is attached to the N of NR' to form a heterocyclyl ring selected from the

group consisting of

: ,; /N /\ /P
- )k _N/\j_OH —N\_/N_R4 —N\__/O and—N :

25 ’ ’
X is N(R%, 0, S, S0, S(0,), C(O) or CHy;

Y is O, CHa, C(0O), N(H), N(R®) or S;
kisO, 1or2;
mis 0, 1or2;



or different and each R7 is hydrogen or independently selected fromthe
group 20 consisting of OH al koxy, CN, hal ogen, NR8R9, C(O NR3R9,

N( R8) C( O Wb, 03/0MoR8) S(02) R5, S(O2) NR8R9, C(O) OR8, OCF3, CFPCINSPLRIRG,
C(OR5 and heterocycloal kyl or R10 is an al kyl ene or heteroal kyl ene where
said al kyl ene or heteroal kylene is attached to the N of NR1O to forma
het er ocycl yl r:\(tpg gel ected fromthe group consisting of 410 -N) k 1-N
OH' -N~NR d-NHS 25 0 Xis N(R4), 0, S, $40, S(02), C(O or CHz;
Yis OgngH2, C(O, N(H, NR6) or S; kis O, 1 or 2, mis O, 1 or 2; W
03/ 045918 PCT/ US02/ 37956 -55- nis 0 or 2; and wherein each of said al kyl,

al kyl ene, hewwér@m é‘a(drﬁéﬁsal@éudyl awwéﬂreflhet@b&mylene arwlywu a'mosl xyal kyl ,
hydr oxyal al kox roc ?teroaryl

e Sy, SRV YRy kY el TR TS ey ioals T

unsubstheteroadyl phetepdaralksl, byc|salkgleﬂkyutlm1emcyblybamd oycloalkgl ¢&h b®i et| es which
can be T 7 la la: i
Ko7 oS R 8t ofide) Rbsttited fftn SBRE HEHETR, fofldEs'nfich cahBEAe |
accept same entliffesentsol vat e of said conpound, wherein: qis 1 or 2; RlLis
-H, alkyl or cycloalkyl; 15 R4 is Hor alkyl; and

2. The compound of claim 1 of formula la:
B8 Bt
y “@
NP S
H
N
L
10 R
formula la

or a pharmaceutically acceptable salt or solvate of said compound, wherein:
| qgistor2; | |
R'is H, alkyl or cycloalkyt;
15 R*is H or alkyl;
and

Z is 1 or 2 substituents which can be the same or different and independently
selected from the group consisting of halogen, CF3 and OCFs.

20 3. The compound of claim 1 of formula ib:

RSN S S
N | Q)
\/U\u AN

formula 1b
or a pharmaceutically acceptable salt or solvate of said compound, wherein:
gistor2;

25 Z is 1 or 2 substituents which can be the same or different and independently
selected from the group consisting of halogen, CF; and OCF3.



Zis 1 or 2 substituents which can be the same or different and
i ndependently selected fromthe group consisting of hal ogen, CF3 and OCF3.
20 3. Thewoawspeismgl of claim 1l of formula Ib: NC O N~ ' PLTa)S02/by9ser mul a
| b or a pharmaceutically acceptable salt or solvate of said conpound,
wherein: qis 1 or 2; 25 Zis 1 or ? bstituents whi ch can be the sane or
different and independently selected Tromthe group consisting of hal ogen,
CF3 and OCF3. V\D 03/ 045918 PCT/ US02/ 37956 -56 4. The conpound of claim1

I a lc 5 or a pharmaceutically
1|\6fq§”§%?r“p%und wherein: qis 1 or 2; Ris H,
2 sufstituents which can be the same or
gal ect ~group consi sting of

ndg\)@l pfzdormula Id: NC\ | O,

of fornula I

accept abI e a t or SO @vat%‘a'
al kyl or cycloal kyl; and
di fferent and |ndependen y C
hal ogen, CF3 and OCF3. 5. The co
O-\ Z(99 N H NR 15 fornula

formula Ic
5  orapharmaceutically acceptable salt or solvate of said compound, wherein:
qis1or2,
Ris H, alkyl or cycloalkyl;
and

Z is 1 or 2 substituents which can be the same or different and independently
10 selected from the group consisting of halogen, CF3; and OCF3.

5. The compound of claim 1 of formula |d:
NC 0] 3
o M A

15 formula Id
or a pharmaceutically acceptable salt or solvate of said compound, wherein:
qis 1o0r2;
R' is independently selected from the group consisting of H, alkyl and cycloalkyl;
and

20 Z is 1 or 2 substituents which can be the same or different and independently
selected from the group consisting of halogen, CF; and OCF;.

6. The compound of claim 1 of formula le:



or a pharmaceutically acceptable salt or solvate of said conpound, wherein:
gis 1lor 2; RLis independently selected fromthe group consisting of H,
al kyl andwoysloe®iikyl; and 20 Z is 1 or 2 substituents whipch/usam3test he
same or different and independently selected fromthe group consisting of
hal ogen, CF3 and OCF3. 6. The conpoundspf claim1 of formula le: WO

03/ 045918 PCT/ US02/ 37956 Cﬁ\] CN(q) "NH N6 fornulale or a
pharmaceutically acceptabl g’ salt or solvate of said conmpound, wherein: g
is 1l or 2; 5 Zis independéntly selected fromthe group consisting of d,
CF3 and F 7. The conpoung claim1l of for alf: CN \'\ f OF NF H
N R 10 fornmula If or a pharng tical |l acféphabl e salt or solvate of

sai d conpound, wherein Ris sel ed QM ouﬁq)consi sting of CH3C(O,
CH3S(02), CH3CH2OC(O, (CH3CH2)2Ne(g), ( ) 2NS(02), CH3CH2NHS(02) and
cycl opropyl methyl. 15 8. The conmpound)of claim 1l selected fromthe group
consisting of | CI CI NC\ HO NCH¥C ON'-ANJ LC NN\ C HH

formula le

or a pharmaceutically acceptable salt or solvate of said compound, wherein:

qistor2;
5 Z is independently selected from the group consisting of Cl, CF; and F
7. The compound of claim 1 of formula If:
CN
/©[F
N F
H
N
R
10 formula If

or a pharmaceutically acceptable salt or solvate of said compound, wherein

R is selected from the group consisting of CH3C(O), CH3S(0,), CH3CH,OC(O),
(CH3CH32)2NC(0O), (CH3)2NS(O,), CH3CH2NHS(O,) and cyclopropylmethyl.

15 8. The compound of claim 1 selected from the group consisting of

NC 1 H /@C. NC 3 ” QCI
& &
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CHI or a pharmaceutically acceptable salt or solvate of said conpound. 9.
A nethod of treating maj or depression, manic depression, anxiety,

schi zophrwoim/o4®1@and sl eep di sorders conpri si ng adm ni st ePiCTEH3BWs6ranal
in need of such treatnment a therapeutically effective amount of at | east
one conpound of claim1 or a pharnac ically acceptable salt or solvate
of said conpound. 10. A nethod of treating nmajor depression, manic
depression, Aanxiety, schizophrenia 10 and“sleep di sorders conpri sing

adm ni steri to & mamual in need of such @)yeatnment a therapeutically
effective a ”otj\, t | east one conpound of (2] ajf oor a pharmaceutically
acceptable s of solvate of said compound. A0 03/ 048918 PCT/ US02/ 37956
-73 11. A net of treating a netabolic dis er, eating disorder or

di abetes conprikging adm nistering an effective anount of at |east one
compound of claMm 1 to a patient in need of such treatment. 5 12. A nethod
of treating met abol i ¢ di sorder, eating diilsorder or diabetes conprising
admi ni steri an effective anount of at | t one conpound of claim8 to a
patient in of gs treatment. 13. Th thad ©0f claim 11l wherein said
eating disorder rthypérphagia. 10 14. The od of>claim 12 wherein said
eating disorder Ms hyperphagia. 15. The nethod of claim 11 wherein said
met abol i c disorde$vis obesity. 15 16. The neYhod of claim 12 wherein said
nmet abolic disorder is obesity. 17. A nethod of treating disorders
associated wi_th obesity conprising admnistgring to a patient in need of
such treatnel{ a therapeutically effective anount of at |east one conpound
of claim1l o) ohanqggfutically acceptabl@Dsalt of said conmpound. 20 18. A
met hod of treat¥pgyt «ders associ at ed mﬁthq;pesfuy conpri sing
admnistering tg/a*patient in need of such treaty a therapeutically

ef fective annun%)of at | east one conpound of i m8ror a pharmaceutically
acceptabl e salt of said conmpound. 25 19. The hod of claim 17 wherein

said disorders associated with obesity are type 11 diabetes, insulin
resi st ance, hé@grl i pidem a and hypertension. 20. The nethod of claim18
wherein said disorders associated with obesity are type Il diabetes,

insulin resi s{ance, hyj)ér/l i pi dem a and hypertension 30

or a pharmaceutically acceptable salt or solvate of said compound.

9. A method of treating major depression, manic depression, anxiety, schizophrenia
5 and sleep disorders comprising administering to a mammal in need of such treatment a
therapeutically effective amount of at least one compound of claim 1 or a

pharmaceutically acceptable salt or solvate of said compound.

10. A method of treating major depression, manic depression, anxiety, schizophrenia
10  and sleep disorders comprising administering to a mammal in need of such treatment a
therapeutically effective amount of at least one compound of claim 8 or a

pharmaceutically acceptable salt or solvate of said compound.



21. A nmethod of treating an eating disorder which conprises adm nistering
to a patient in need of such treatnent an anount of a first conpound, said
first conpousd4des ng a conpound of claim 1, or a phar nacednesakBIYs6
acceptabl e salt of said conmpound; WD 03/045918 PCT/ US02/ 37956 -74 an
anount of at |east one nore conpound, _%i d ot her conpound (b) is selected

thyroniet i (& Send of GiAtiia s BiatabalciBdidan Salftb @odier 25 BHEAES tolpusing ne
amount $qedinishinggan afféctivid) arh8iRsI st Se R DHel cdrpGurid6r @amit ite sepatRMitin 5 22.

A nethod of treating an eating disorder which conprises admnistering to a
pat i entneed aiseghdreatment.t r eat nent an anmount of a first compound, said first
conmpound bei ng a conpound of claim 8, or a pharmaceutically acceptable
salt of said conmpound; 10 an anount of at |east one nore conpound, said

ot her qonmpownfhettiod bbtrégtira atbtaboidisordun! eésthrsdibyrden dr diab@ies esmprisiagent
such as a 93 agonist, a thyrom netic agent, an anoretic agent, and an NPY

ant ago@dstinistaringsam effaetivenamavet ofratieastone campew)d elslpipuAde aRatiant in n a

t her ap%‘é%h%f%i,fcﬁ% tment 23. A pharmaceutical conposition which conprises a
t her apeutically efe%aectl ve anmount of a conposition conprising: a first

conpound, said first conpound being a conpound of claiml, or a

phar maceut i cal | cceptabl e salt of said conpound; .an anmouynt of at | east
one nor -coﬁ%@fg‘&’,‘ @a&%‘%‘ﬂhﬁ%ﬁ'ﬂ&?&p FB?”QNE'SQE?%&BMP” PRom an

anij obesity and/or anorectic agent such as a 93 agonist, a thyrom netic
agent, an anoretic agent, and an NPY antagoni st; and a pharmaceutically
accept d8l e ddnerinethod2df. clainphawheceintsaichbatingrgisordérds hyperphaganpri ses a
therapeutically effective 25 amount of a conposition conprising: a first
conpound, said first conpound being a conmpound of claim8, or a

phar meggut i qHd metfseedt A&ine1$dlHeréih s3id thetabdlRISordanissobesify. of at | east
one nore compound, said other conpound (b) is selected froman antiobesity

and/ or anorectic agent such as a 1 3 agonist, a thyrom netic agent, 30 an

anpy et iy 298 e mBIbAG Ak 7218 Yaid AaBIRASSRER IS &ty acceptable

carrier.

17. A method of treating disorders associated with obesity comprising administering
to a patient in need of such treatment a therapeutically effective amount of at least one
compound of claim 1 or a pharmaceutically acceptable salt of said compound.

20
18. A method of treating disorders associated with obesity comprising administering
to a patient in need of such treatment a therapeutically effective amount of at least one

compound of claim 8 or a pharmaceutically acceptable salt of said compound.

25 19. The method of claim 17 wherein said disorders associated with obesity are type

Il diabetes, insulin resistance, hyperlipidemia and hypertension.

20. The method of claim 18 wherein said disorders associated with obesity are type
Il diabetes, insulin resistance, hyperlipidemia and hypertension
30
21. A method of treating an eating disorder which comprises administering to a
patient in need of such treatment
an amount of a first compound, said first compound being a compound of claim

1, or a pharmaceutically acceptable salt of said compound;



25. A pharmaceutical conposition which conprises a therapeutically
effective anount of a conposition conprising: W 03/045918 PCT/ US02/ 37956
-75 a fireDocometind, said first conmpound bei ng a conpoundcafusot/aioss 1, or a
pharmaceutically acceptable salt of said conpound; at |east one other
conmpound, selected from being an al d0§E4_r eductase inhibitor, a glycogen

R L Al T e

tyrosi ne ph ase 1 a

i nsul i gromh el ardiobgsitpand/oy ahbestisidgebt sucmaslai By agjemiet; atthyrosmimetio aigest)! i n
mmetic, netformn, acarbose a PPAR-gamm |igand such as troglitazone,
r osagl ianaannietic goegt. end NPy antpganisty, a  sul fonyl urea, glipazide,

gl yburi 6§Ihdth%@rﬂ<§l%t%?%%§agsﬁa?@08 o%ﬁ@%émﬁ?‘in'é’tr?e?ﬁﬁéﬁtfbbéﬁ&ar” er.

10 26. arnmaceut 1 cal 'ch conprises a therapeutically
effgctive anount of a conposition conprising: a first conpound, said first
compou bei n C ound of claim@8, or a . pharmaceutical|y acceptable
sal t of%sai d\ BsheRs Aireating;en galiag disiosde Waich ompitacs, ad@inisled® 163 m bei ng
an ald RERUSSRBEF SUEN thbdt t a glycogen phosphoryl ase inhibitor, a
sorbitg)l%%geﬁymgenase i%i |etnor, a protein tyrosine phosphatase 1 B

i nhi bi tor, aandamepoi afya first corpeand nsaidifirstrcompruid beigg mctardpeind of ebiny

bi i able insulin,. t insulin nijgretic, metfornin,
ncar bods 872 PHARRcEIHEASTRiCBRAEE bt Bl seBSmealfihe. | £ osagii ¢ azone,
pi p@l i t azonamEUHLERA ledstZheSmbiebainpbead, sHid bﬂiér%m;ﬂiwﬁdt('gbiib?sAé’ré@ked

chl or propam de; and a pharmaceutically acceptable carrier. 27.

phar madee fpantedapiby pod/eon aperastic Aaegt suehas adkrguust ¢ thyrpaimetie ageplint  of
at | east : i | onbi nation with at |east one

phar m%@ﬂ’?@g}'?%@@%@gg&g leéﬂctégir)rﬁ'igﬁ_ 28. A pharmaceutical conposition
conpr i svhgemn theearapeantsiof the (a)efridety) icompoumdstresilt imta tHezaséutioneffentmpound of
claim8 in conbination with at | east one pharnaceutically acceptable
carrier. 30 29. A process for maki ng a pharnmaceutical conposition

coppri g WPﬁéﬁﬁé‘&lﬁfcaﬁcﬁﬁﬁésiﬁ&?vﬁﬁémwﬂﬂrié’és §tRéEbuficilly! fzsvone
phar maceuti cally acceptable carrier.
amount of a composition comprising:
a first compound, said first compound being a compound of claim 1, or a
pharmaceutically acceptable salt of said compound; _
an amount of at least one more compound, said other compound (b) is selected
20  from an antiobesity and/or anorectic agent such as a 3; agonist, a thyromimetic agent,
an anoretic agent, and an NPY antagonist; and

a pharmaceutically acceptable carrier.

24. A pharmaceutical composition which comprises a therapeutically effective
25  amount of a composition comprising:
a first compound, said first compound being a compound of claim 8, or a
pharmaceutically acceptable salt of said compound;
an amount of at least one more compound, said other compound (b) is selected
from an antiobesity and/or anorectic agent such as a 33 agonist, a thyromimetic agent,
30 an anoretic agent, and an NPY antagonist; and

a pharmaceutically acceptable carrier.

25. A pharmaceutical composition which comprises a therapeutically effective

amount of a composition comprising:
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a first compound, said first compound being a compound of claim 1, or a
pharmaceutically acceptable salt of said compound;

at least one other compound, selected from being an aldose reductase inhibitor,
a glycogen phosphorylase inhibitor, a sorbitol dehydrogenase inhibitor, a protein
tyrosine phosphatase 1B inhibitor, a dipeptidyl protease inhibitor, insulin (including
orally bioavailable insulin preparations), an insulin mimetic, metformin, acarbose, a
PPAR-gamma ligand such as troglitazone, rosaglitazone, pioglitazone or GW-1929, a
sulfonylurea, glipazide, glyburide and chlorpropamide; and

a pharmaceutically acceptable carrier.

26. A pharmaceutical composition which comprises a therapeutically effective
amount of a composition comprising:

a first compound, said first compound being a compound of claim 8, or a
pharmaceutically acceptable salt of said compound;

at least one other compound, selected from being an aldose reductase inhibitor,

a glycogen phosphorylase inhibitor, a sorbitol dehydrogenase inhibitor, a protein

~ tyrosine phosphatase 1B inhibitor, a dipeptidyl protease inhibitor, insulin (including

orally bioavailable insulin preparations), an insulin mimetic, metformin, acarbose, a
PPAR-gamma ligand such as troglitazone, rosaglitazone, pioglitazone or GW-1928, a
sulfonylurea, glipazide, glyburide and chlorpropamide; and

a pharmaceutically acceptable carrier.

27. A pharmaceutical composition comprising a therapeutically effective amount of at
least one compound of claim 1 in combination with at least one pharmaceutically

acceptable carrier.

28. A pharmaceutical composition comprising a therapeutically effective amount of at
least one compound of claim 8 in combination with at least one pharmaceutically

acceptable carrier.

29. A process for making a pharmaceutical composition comprising combining at

least one compound of claim 1 and lease one pharmaceutically acceptable carrier.



