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FOR TREATMENT OF OBESI TY AND CNS DI SORDRES CROSS REFERENCE TO RELATED

APPLI CATI ONS 10 This application clains the benefit of U._S. Provisional

Appl i catYBA3BEPH33 367 filed on November 26, 2001. FI ELBCHUSHETIPNVENTI ON
This invention relates to antagoni sts of nel anin-concentrating hornone (MCH)
15 and their use in the treatnent of obesity, eating disorders and diabetes,
phar maceutical conpositions containing the conpounds, and nethods 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 regul ate col or change. Mire recently, MCH has been the subject of
i nvestigation for its possible role as a regulator of eating behavior in
mammal s. As reported by Shinada et al., Nature, Vol. 396 (17 Dec. 1998), pp.
670- 673, MCHpeefnaeestseni e Arvsonesitsc eck edymmmrirgte capshlvearmess due.to .
hypophagi a (medoesEs25 feeding). In view of their findings, it was suggested
t hat antagonists of MCH may be effective for the treatnment of obesity. U S
Pat ent No. 5,908, 830 discloses a conbination therapy for the treatnent of

di abetes or obesity involving the admnnistration of a netabolic rate

I ncreasi ng agent and a feedi ng behavior nodi fying agent, an exanple of the
| atter being an MCH antagoni st. Further, MCH receptor antagonists 30 may al so
be usg ' p cat ne ofy depressi an-andior anxiety. Borowksy et at.,

Nat ur €M P82 3500~ 7002) .

10  This application claims the benefit of U.S. Provisional Application 60/333,367 filed on

November 26, 2001.

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).
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25 MAY 200& WD 03/045918 PCT/ US02/ 37956 -2 SUWMMARY OF THE | NVENTI QbiMENe2006
present invention relates to the conpound represented by structural fornula
l: 10 NR1 fornmula | or ‘a pharmaceutical |y acceptable salt or sol vate of

sai d coMdWYIMherein: Ar' is aryl, heteroaryl, (R7)P sBESUSPUIB aryl or
(R7)o substituted heteroaryl, mherein pis a nunber from1l to 5 and when p
Is nore than 1, each R7 can be the same or different and each R7 is hydrogen
or i the group 10 consisting of OH, al koxy, CN,

hal o CSORMARY OF R RV ERT! Nn) C(OR5, N(R8)S(M2)R5, S(02)NRSR9, C(O) ORS,
OCF3, CF3, T p@mt mvenﬁ?()m)éléteajto themoamcazmhntepﬂisemedbg §toichedi tomg'ﬂnllawr to
form an al kyl enedi oxy selected fromF-0 1 O or or when Art is an
(R7)Jsubstituted aryl, where R7 and the phenyl ring to which it is 15 shown
attached in Formul g { can be bridged by Y as shown by Rl is H alkyl, aryl‘
aral kyl , aryMoxyal kYl al kyl , al koxyal kyl , heteroaryl,

(styrenyl) net hyl, hetern Hl cycloaJk %kaQS heterocyclyl cycloalky
wherein each of said a -ralkyl arylo Kyl thdroxyalkyl

al koxyal kyl , heteroar al 2yC y

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

Ar' is aryl, heteroaryl, (R"),-substituted aryt 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)R5, S(02)NRPR®, C(O)OR®, OCF;, CF3, S(02)R® and C(O)R®,
or two adjacent R’ can be joined together to form an alkylenedioxy selected from

5. 5

~0 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

e Yor

R' is H, alkyl, aryl, aralky!, aryloxyalkyl, hydroxyalky!, 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



20 heterocyclyl and cycl-oal kyl can be unsubstituted,or optionally asbmy 200 ed
with one or nore R7 npieties which can be the sanme or different,

-S(02) NR8R9, S(02)R5, C(OOR8, C(OR5, C(ONRBR9, (R7)P-substituted aryl or
(R7) P- s pi/043v8d heteroaryl, wherein p is a nunber frorCc/uSey/&H9snd when p
Is nore than 1, each R7 can be the sane or different 25 MAY 2006 WD 03/ 045918
PCT/ US02/ 37956 -3- and each R7 is hy ogen or independently selected fromthe

&oi 0 S BRF TN Mot or e SR e Bie weﬁgfg?‘%%?ﬁ@’bfgﬂw%e NRERD,

O I O k heterdafy OH t R7 b
o %Sﬁ’“m‘? oy et o oo, M R, o 110 Ro.

to
o, " R QRIS o R N RS OB o O INFERE e (IR B s foEpeSbnt 1y 1 or
al kyI st oget her are al kyl ene and with the carbon to which they
are §6 Qﬁtﬁ%brﬁ’rg(ﬁﬁma 3to 7 menbered ring; R4 is H alkyl, aralkyl, .
R5C( Qr, twiebSdjazenoR’ ci bedoinkl Ydgetherto/formRen alkyl%hwloxgé‘areivédts‘dl from ( R7) P
substituted aral kyl, wherein p is a nunber from1 to d when p is nore

t han ach R7 can be t sanme or different and each R7 is 15 hydrogen or
indep tIy sel ecte from the group consisting of OH, al koxy, CN, hal ogen,
NR8R9&\% )NRB : C(O R5, N(RB)S(02)R5, -S(02)NRBR9, C(O ORB, CCF3,

) RS aff C(O) 10 is aryl, heteroaryl, (R7)-substituted aryl or

(R7) P substi X tut ed het er oaryl
R?, R? R®and R® can each be the same or different and each independently H

or alkyl;
or R? and R® together are alkylene and with the carbon to which they are
10  attached form a 3 to 7 membered ring;

R*is H, alkyl, aralkyl, RC(0), R°S(02 ) 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)NRER?, C(O)OR8
OCF3, CF3, S(02)R® and C(O)R5,
R is aryl, heteroaryl, (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
20 ordifferent 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)NR®R®, C(O)OR®, OCF,, CF3, 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
25  group consisting of
™ N e P
— Q e | N\/ OH ,—N\__/N R, -—N\_JO and—N\_/$\ :
X is N(RY, 0, S, S0, S(0,), C(O) or CHy;
Y is O, CHy, C(O), N(H), N(R®) or S;
kis0,1or2;



wherein p is a nunber (from1l to 5 and when p is npre than 1, each R&mayn2608
the sane 20 or different and each R7 is hydrogen or independently sel ected
fromthe group consisting of OH al koxy, CN, hal ogen,” NRBR9, C(O) NRBR9,

N( RB) C( &y@®93/045BI(8RB) S( 02) R5, S(02) NRBR9, C(O) ORB, OCF3, CPEI 8022986, C(0)R5
and heterocycloal kyl or R10 is an al kyl ene or heteroal kyl ene where said

al kyl ene or heteroalkylene is attachgd to the N of NR1O to forma

het er ocycl ‘Sw n%)rSfxl ected fromthe 25 group consisting of /O -NJ) )k -Np
OH -N JN-R ! and --N JS O Xis N(R4), 0, S, S30, S(02), C(0) or CHz;
Y is 0, CHAisCG@2; N(H, N(R6) or S KisO,1lor2; 25 MAY 2006 WO 03/045918
PCT/ US02/ 37956 -4 mis O, 1 or 2; nisOor2; and wherein each of said al kyl,
al kyl ene, ﬁ@@eroalkylene aryl, aral kyl, al koxy, 5 arylyoxy, aryl oxyal kyl ,

hyd | k |,
oy Kierdl 3K bl it SIGRHR NororPBRSIREY B4 BT oY
ugsu batwytoﬁyedryhclixy@lﬂ(yil m}@rbxyaskmsalkowaucyl Vihéteraoyelyd) rhétéfdt:yabaml eties which
can the sane or invention is also directed to '

phar naef&ﬁawwhe&mg@m @fcéoalbylalkwb heﬁez!at:h@m'tancbﬁymlmdrart @i sorders such as
obesi f¥s LR RBtiGh SRS S stit eGPl BF Mt Bmoldlies 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 |, 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 ia

25  or a pharmaceutically acceptable salt or solvate of said compound, wherein:
qis 1or2,
R'is H, alkyl or cycloalkyl;
R*is H or alkyl;
and



one aspect, this invention is also directed to pharpaceutical conpa§MAYOINEs

for the treatnent of obesity which conprise an obesity treating anount of a
conpound of fornmula 1} or a pharmaceutically acceptable salt or sol vate of

sai d cowsoedsaAd a 15 pharmaceutical ly acceptabl e carriecT/us@BifsLED

DESCRI PTI ON The present invention relates to conpounds that are represented

by structural formula I, or a pharmageutically acceptable salt or solvate,

wherein the. vari | et es,.; ar | ve, 20.The c unds of
Formi o | 2 B 2AHF bk ByicH Chrie HE SRR SRt 28R indHPsREFRER |y pur e
conpastelsted fropm tHeegroa ansistingfof ¢alagem) CF ared OgRounds of formula la (q) R
formula la 25 or a pharmaceutically acceptable salt or solvate of said
conpound, ARpther preferged embogiment iR ¢emppund i forgrulaisl oal kyl; R4 is H or
al kyl; and 25 MAY 2006 WO 03/ 04-5918 PCT/ US02/ 37956 -5- Zis 1 or 2
substituent s* which can be the same or different and independently sel ected-
fromthe group consisting hal ogen, CF3 and OCF3. Another preferred
enbodi ment is a conpound orrmula I'b: NC

N ! {q)
\)’LH S

formula Ib
or a pharmaceutically acceptable salt or solvate of said compound, wherein:
qis 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 OCFa.

A further preferred embodiment is a compound of formula Ic:

QL L1 O

N
H

formula lc
or a pharmaceutically acceptable salt or solvate of said compound, wherein:
15 gis 1or2;
Ris H, atkyl 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, CF; and OCF;.

20 A further preferred embodiment is a compound of formuia Id:



56 (q) formula Ib or a;pharmaceutically acceptable salt or solvatesefavszies
conpound, wherein: qis. 1 or 2; Zis 1 or 2 substituents which can be the
sanme or different and |ndependently 10 selected fromthe group consisting of
hal ogenW@rB04a98 OCF3. A further preferred enbodi nent isPaTaopesed of
formula lc: formula Ic or a pharmaceutically acceptable salt or solvate of
sai d conpound, wherein: 15 gislor2; Ris H alkyl or cycloalkyl; and Zis 1
or 2 substituents which can.be the sanme or different and i ndependently

sel ected fromthe group -@ ting of hal ogen, CF3 and OCF3. 20 A further
preferred enbodi nent i orpeuad, of forg Iaﬁ ] ] 25 MAY 2006 WO

03/ 045918 PCT/ US02/ 37956 -6 NC Ia—Lg(qor a pharmaceutically
acceptabl e salt or solvate of s SQ

AN

formula Id

or a pharmaceutically acceptable salt or solvate of said compound, wherein:
qgistor2; |
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 OCF;.

A further preferred embodiment is a compound of formula le:

10
formula le
or a pharmaceutically acceptable salt or solvate of said compound, wherein:
qistor2
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 LX
F

Iz

aZ



qis 1or 2, 5R.is inmdependently selected fromthe group consi st i28¥1A0f 208
al kyl and cycloalkyl and Z is 1 or 2 substituents which can be the sanme or
di fferent and |ndependéntly sel ected fromthe group consisting of hal ogen,
CF3 andwoora+4:598f urt her preferred enbodi nent is a conpour/vso2fseessul a | e: 10
Qq) formula le or a pharmaceutically acceptable salt or solvate of said
conpound, wherein: gislor2; 15 Z |s or 2 substituents which can be the
sanme or different and |ndependent seIFcted fromthe group consisting of
C, CF3 and F. A further preferre ment is a conpound of forrmula If CN

o 2%\shafRace iliRaBBadeplaBie alt d/XdR/atd %5§a|d7corﬁ|%lmd whdrey a

ph?rn?cguglcaléé acceptabl e salt or solvate of sald conpound, mhe:§§n Ris

sel ect ed TRGgselacted fRom te@ e P cdisitin |

st i g e

A set of preferred compounds are listed below in Table 1.

Except where stated otherwise, the following definitions apply throughout the
present specification and claims. These definitions apply regardless of whether a term
is used by itself or in combination with other terms. Hence the definition of “alkyl”

10  applies to “alkyl” as well as to the “alkyl” portions of “alkoxy”, “alkylamino” etc.

As used above, and throughout the specification, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:

"Patient” includes both human and other animals.

"Mammal” means humans and other mammalian animals.

15 "Alkyl" means an aliphatic hydrocarbon group, which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain. Preferred
alkyl groups contain about 1 to about 12 carbon atoms in the chain. More preferred
alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched means
that one or more lower alkyl groups such as methyl, ethyl or propyl, are attached to a

20  linear alkyl chain. "Lower alky!” means an alkyl group 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, alkylthic, amino, -

25 NH(alkyl}), -NH(cycloalkyl), -N(alkyl)z, carboxy and —C(0)O-alkyl. Non-limiting
examples of suitable alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, and
t-butyl.

"Atkenyl” 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



Except where stated otherw se, the follow ng definitions apply threeghoutoos he
present specification and clainms. These definitions apply regardl ess of
whether a term is used: by itself or in corrbl nation with other ternms. Hence

t he def W& @¥Ws18f "al kyl " 10 applies to "al kyl" as wel| BETMSOYIMEs6 al kyl "
portions of "al koxy", "al kyl am no" etc. As used above, and throughout the
specification, the follow ng terms, ynless ot hervm se I ndi cated, shall be

under, t.he f oW at i i ncl ude both hurran and
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conpri sing about 1 to about 20 carbon atons in the chain. Preferred al Kyl

gr ougybetitnent beingdodepends iy selected fgmthe arovpscansisting of thailey.alllr @rypr-ef er r ed
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whi clbromyl, e @ttdcmeﬂhb aOIinéHr@ﬂq*mﬂcl@ald ﬂ.@ﬁérlélkm}/lah@uhs%ntélkﬁﬂ/l b@&ﬁ 15
carbon atons in the chain. Preferred al kenyl grou ps have about to about 12
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and 2 butynyl The term "substituted alkynyl” means that the alkynyl group may be

15  substituted by one or more substituents which may be the same or different, each
substituent being independently selected from the group consisting of alkyl, aryl and -
cycloalkyl.

“Alkylene” means an alkanediyl group commonly having free valencies on two
carbon atoms. Non-limiting 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, alkyithio, amino, -NH(alkyl}, -NH(cycloalkyl}, -N(alkyl),, carboxy and — -
C(O)O-alkyt.

25 "Aryl” means an aromatic monocyclic or mutticyclic 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,
alkylsulfiny}, arylsulfinyl, heteroarylsulfinyl, alkylthio, aryithio, heteroarylthio, aralkylithio,
heteroaralkylthio, -cycloalkyl and heterocyclyt. Non-limiting examples of suitable ary!



I

propyl, are attached to~a |inear alkenyl chain. "Lower alkenyl" nea3314x2006
al kenyl group having.about 2 to about 6 carbon atonms in the chain, which may
be straight or 25 MAY:2006 WO 03/ 0- 45918 PCT/ US02/°37956 - 8- branched. The
term " swistyaist18d al kenyl " means that the al kenyl group meEmub®/3783sbst it ut ed
by one or nore substituents which may be the sane or different, each
substituent being independently selegjed fromthe group consisting of halo,
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pr ef e‘ér&g)ﬂ'%bgg@%t‘hw{l‘geb@%ut 4 carbon atons in the 10 chain. Branched neans.
that one OWrplene” hiesRs @bivslentgmupsderived fesmia domatiitpdrocdrboAbypy! , are

attached to a |inear al kynél chain. "Lower al kynyl" neans an al kynyl group
havi rfgmay@lef a hydreganatop tramuwe Badearbiop atamse Momlimitinia-exataglese strai ght or

bran -t | es of suitable al kynyl groups include ethynyl,
propﬁﬁgﬂdemn&e@&t%@ﬁhﬁﬁg term"substituted al kynyl" nmeans that the
al kynyl  gr'gipylemadibey” rhesnda combliratidnyofare o mees eabohsdtomsearidondoeh may be

the sane or different, each substituent being independently selected from
the gNBIRHOXYEEN atomiysysh as g follawing nontlimitingxamples thatipgyfene” means an

T iAo, SO RR AL 3FE 1! ore e on Lhe Earbon ater
l'i ke. The “Hutenoatkyisheans ad atkyk greupeComprsiag tabaut 6e abbly 1 £oartwroup nay be
Saor Al0HS, prafbrbhabel 5o about 10 EarBon atoms, in whith ane of more of the ' o' o
carbon atoms is an element other than carbon, for example nitrogen, oxygen or sulfur,
alone or in combination. Preferred heteroaryls contain about 5 to about 6 carbon atoms.
15 "Heteroaryl" means an aromatic monocyclic or multicyclic ring system (fused as
well as connected by bond) comprising about 5 to about 14 ring atoms, preferably
about 5 to about 10 ring atoms, in which one or more of the ring atoms is an element
other than carbon, for example nitrogen, oxygen or sulfur, alone or in combination.
Preferred heteroaryls contain about 5 to about 6 ring atoms. The "heteroaryl" can be
20  optionally 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, alkyléryl, aralkenyi,
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, aryithio, 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,
i;c. 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, thienyi, 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.



i ndependently selected fromthe group consisting .of halo, alkyl, ar§MAY 2006
-cycl oal kyl, cyano, hydroxy, al koxy, alkylthio, am no, -NH(al kyl),

-NH(cycl oal kyl'), -N(al kyl)2, carboxy and - C(0)0-alkyl. 25 "Aryl" nmeans an
aromat | WOWUE348l ic or nulticyclic ring system conprisi n§CERS02/379686 t 0 about
14 carbon atons, preferably about 6 to about 10 carbon atons. The aryl group
can be unsubstituted or substituted gp.the ring with one or nore substituents
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"Alkylaryl” means an alkyl-aryl- group in which the alkyl and aryl are as
previously described. Preferred alkylaryls comprise a lower alkyl group. Non-limiting
example of a suitable alkylaryl groups is tolyl. The bond to the parent moiety is through
15 the aryl.
"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system comprising
about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon atoms.
Preferred cycloalkyl rings contain about 5 to about 7 ring atoms. The cycloalkyl can be
optionally substituted on the ring by replacing an available hydrogen on the ring by one
20 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, alkyltheteroaryl, heteroaralkenyl, hydroxy, hydroxyalkyl, alkoxy, aryloxy,
aralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl, -
aralkoxycarbonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsuifinyl, arylsulfinyl,
25 heteroarylsulfinyl, alkylthio, arylthio, heteroarylthio, aralkylthio, heteroaralkylithio,
cycloalkyl, cycloélkenyi and heterocyclyl. Non-iimiting examples of suitable monocyclic
cycloalkyls include cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-
limiting examples of suitable multicyclic cycloalkyls include 1-decalinyl,
tétrahydronapthalenyl, 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.



"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 or25vx¥e2006
the carbon atons is an el enment other than carbon, for exanple nitrogen,
oxygen fur, alone or in conbination. Preferred he{eroaryls contain
about 58{00&%%%15 6 carbon atons. 15 "Heteroaryl" neans a Ce P%‘?‘%}F?’é nonocycl i c
or multicyclic ring system (fused as well as connected by bond) conprising
about 5 to about 14 ring atons, prefétably about 5 to about 10 ring atons,
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cycloalkyl, cycloalkeny! and heterocyclyl. Non-limiting examples of suitable monocyclic

15  cycloalkenyls include cyclopentenyt, cyclohexenyl, cycloheptenyl, and the like. Non-
limiting example of a suitable multicyclic cycloalkeny! is norbornyienyl.

"Heterocyclyl” or “heterocycloalkyl” means a non-aromatic saturated monocyclic
or muiticyclic ring system comprising about 3 to about 10 ring atoms, preferably about 5
to about 10 ring atoms, in which one or more of the atoms in the ring system is an

20  element other than carbon, for example nitrogen, oxygen or sulfur, alone or in
combination. There are no adjacent oxygen and/or sulfur atoms present in the ring
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 avaitable 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, aralkyli, alkylaryl, aralkenyl,
heteroaralkyl, alkylheteroaryl, heteroaralkenyl, hydroxy, hydroxyalkyl, alkoxy, aryloxy,
éralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl,

30 aralkoxycarbonyl, alkytsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl, arylsulfinyt,
heteroarylsulfinyl, alkylthio, aryithio, heteroarylthio, aralkylithio, 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



-10- "Heteroarylene" neans a bivalent group derived from a heterocysMAY 2006
aromati ¢ conmpound by renoval of a hydrogen atomfromtwo ring carbon atoms
such as, for exarrpl e, the bivalent group derived from pyridine, pyrrole and
t he Ilké"omAHP?]ﬂyl means an aryl-al kyl - group in which PﬁE/Uéﬁy-Wﬁ'é(nd al kyl
are as previously 5 described. Preferred aral kyls conprise a | ower al kyl
group. Non-limting exanples of suifjable aral kyl groups incI ude benzyl,
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aralk))//l alkylaryl aralkenyl heteroaralkyl alkylhgteroaryl heteroaralkenyl, hydroxy,

15  hydroxyalkyl, alkoxy, aryloxy, aralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy,
alkoxycarbonyl, aryloxycarbonyl, araikoxycarbonyl, alkylsulfonyl, arylsulfonyl,
heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkyithio, arylthio,
heteroaryithio, aralkylthio, heteroaralkylthio, -cycloalkyl, cycloalkenyl and heterocyclyl.

"Heteroaralkenyl” means an heteroaryl-atkenyl- group in which the heteroaryl

20  and alkenyl are as previously described. Preferred heteroaralkenyls contain a lower
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 are 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
p;henyloxymethyl, 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
hydroxyalky! groups include hydroxymethyl and 2-hydroxyethyl.

"Acyl” means an H-C(O}-, alkyl-C(O)-, alkenyl-C\(O)—, alkynyl-C(O})-, cycloalkyl-
C(O)-, cycloalkenyl-C(O)-, or cycloalkynyl-C(O)- group in which the various groups are



cycl oal kyl, cycl oal kenylr and heterocyclyl. Non-limting exanpl es of:ssmay zioé e
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halo, alkyl, aryl, -cycloalkyl cyano, hydroxy, alkoxy, alkylthio, amino, -NH(alkyl), -
NH(cycloalkyl), -N(alkyl)2, carboxy and —C(O)O-alkyl. Non-limiting examples of suitable

15 alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, and t-butyl.

' "Aryloxy" means an aryl-O- group in which the aryl group is as previously

described. Non-limiting examples of suitable aryloxy groups include phenoxy and

naphthoxy. The bond to the parent moiety is through the ether oxygen.
“Alkylamino™ means an -NH, or -NH;” 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 alkyt

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
descnbed 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 araikylthio group is benzyithio.

The bond to the parent moiety is through the sulfur.



limting exanple of a suitable nulticyclic cycloal kenyl is norbonyl enyl.
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monocyclic or nulticyclic ring system conprising about 3 to about 10 ring
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"Arylsulfinyl” means an aryl-S(O)- group. The bond to the parent moiety is
through the sulfinyl.

15 The term “optionally substituted” means optional substitution with the specified
groups, radicals or moieties.

As used herein, the term “composition” is intended to encompass a product
comprising the specified ingredients in the specified amounts, as well as any product
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 ionicand _
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 1, herein is understood to include



5 exanpl es of suitable aral kenyl groups include 2-phenethenyl and 25mMAy 2006
2-napht hyl ethenyl. The bond to the parent noiety is through the al kenyl.
"Het eroaral kyl" nmeans a heteroaryl-al kyl- group in which the heteroaryl and
al kyl WPD3ALIN evi ousl y described. Preferred heteroar alBGARSEEHSAi n a | oner
al kyl group. Non- limting exanples of suitable aral kyl groups include
pyridyl met hyl, 2-(furan-3-yl)ethyl 105and quinolin-3-ylnethyl. The bond to
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"Hydroxyal kyl " means a HO-al kyl - group in which alkyl is as previously
defi ,q:@mphorates camphorsulfonates, cyclopentanepropionates, digluconates,

15  dodecylsulfates, ethanesulfonates, fumarates, giucoheptanoates, glycerophosphates,
hemisulfates, heptanoates, hexanoates, hydrochlorides, hydrobromides, hydroiodides,
2-hydroxyethanesulfonates, lactates, maleates, methanesulfonates, 2-
naphthalenesulfonates, nicotinates, nitrates, oxalates, pectinates, persulfates, 3-
phenylpropionates, phosphates, picrates, pivalates, propionates, salicylates,

20  succinates, sulfates, sulfonates (such as those mentioned herein), tartarates,
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, Intemational 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 argihine, tysine and the like. Basic



Preferred hydroxyal kyls :contain | ower alkyl. Non-limting exanpl es 25MMAY 2006
sui tabl e hydroxyal kyl groups include hydroxynmethyl and 2- hydroxyethyl
"Acyl " rreans an HC(O-, alkyl-C(O-, alkenyl-C(O-, alkynyl-C(
cycl oal B OB cycl oal kenyl - (O -, or cycl oal kynyl - Ci; /USQ?WQ{{) i n which
t he various groups are 25 MAY 2006 WO 03/ 045918 PCTI US02/ 37956 -13- as
previ ously described. The bond to thgeparent noiety is through the carbonyl.
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as pr.evi ousl ri.b e. bond nt hr ough t he
car bdfigd- &mﬁwf'ldrquyﬁé"b@ﬁaﬂﬂagéa@% %‘hiﬁf%?gl @"&&mﬁgh@% ‘i?@'g and 1-
e g, s B NG g 001
![.‘ncl Lamidmnaﬂiw bl’e[ﬂmq)t hémd OETetjﬁox?ll.Oan?hl SOpr opoxy. T-kll-het al kyl g[)O'l[th i ts lji nked
0 an adj nt . NDi r et her e term "substitute '
al koxy" n@ﬁ u hn%(f' t Bsanaihg“ﬁoﬁﬁ (ﬁ{ed@tepﬂggz¥%g>8parg}a&g {'?@9’ be substituted
by OngceptdBis SaltsRithin thecopulif the ménhsn taha IR @hd tHdef &ikHre €ach
substituent being i ndependent |y selected fromthe group consisting of hal o,
al kylconatdﬁred eqyivalent ky the trea formhgbithexoprresipoding cormpoundsofor purprses
- NH( alfw % NH( cycl oal kyl'), -N(al kyl)2, carboxy and -C(O O al kyl .
Non- 19 ? Q'Arrpl es of suitable 15 al kyl groups include nethyl, ethyl,

fo propyl, @@rﬁpé@:ﬁwé of forPuiaVl, andrsdits Msdlvatesﬁﬁaﬂewwnal\g%&rss irftheft’ Y/ - O group
in which the aryl group is as previously describ n-limting exanpl es of

sui t d8uteomena foxy (fareKaenplecasiae Q@méﬂ@rynmmethna)pmlmm tamermf@rme t he
et e TRl PG AR I prEROHR o am no” means an N2 or -G
All stereocisomers (for example, geometric isomers, optical isomers and the like)
of the present compounds (including those of the salts and solvates of the compounds),

15  such as those which may exist due to asymmetric carbons on various substituents,
including enantiomeric forms (which may exist even in the absence of asymmetric
carbons), rotameric forms, atropisomers, and diastereomeric forms, are contemplated
within the scope of this invention. Individual stereoisomers of the compounds of the
invention may, for example, be substantially free of other isomers, or may be admixed,

20  for example, as racemates or with all other, or other selected, stereoisomers. The chiral
centers of the present invention can have the S or R configuration as defined by the
IUPAC 1974 Recommendations. The use of the terms "salt", "solvate™ 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. |



20 hydrogen atons on the nitrogen is replaced by any al kyl group as 2ssfayecs
above. "Cycloal kyl al kyl" neans a cycl oal kyl al kyl group in which the

cycl oal kyl and al kyl groups are as previously described. The bond to the
parent WO BY5NE t hr ough the al kyl group. "Al kylthio" rREIESERTELKyYI - S-
group in which the alkyl group is as previously 25 described. Non-limting
exanpl es of suitable al kylthio groupsg7include nethylthio, ethylthio,

i - propyl t h ?ﬁ@" |-0r. [ i.s through the
sul fur. " E‘?T‘ | Oci?ﬁﬁéféh@h?ﬁ[ %a}{;ﬁg g% %ﬂg%ﬂkmﬁfﬁwﬁg hgélépingr oup is as
pr eviGorgentrating tidrvede (MOH) receplorgantagonistssisefuldar thebireatarent ohobesjtyoups

i, PHGRUbS Ao Sy BRI g S BA SonShrel g e e

ar al ; ' ' i éjp@'ﬁ ' s : f a suitable
ar al E’*ﬁﬂﬁ%ﬂ%ﬁ?ﬁgﬁ?ﬁgﬁi@ﬁﬁﬁé%t ycfﬁgg dt}ﬁkc?)ﬁrl%‘1 tr%épﬁ)iq gg?%nglggit'c%"?s t hr.ough
the sfiective agbukigf 20easVendsdows0ad oPoFmutd b/ @ 70pbarmaceutidhliyoxycar bonyl "

| def i | i | i.nked t dj t iety th h
car batpPo ki eat i selfaetan eSTopUEH kMR EPRHRAN groups | ncl ude - (O - .
- A O - CH2GtBr 8kl lhgs.la &6 aséiitaj.b@w&@o@gf%ka omsegg rv]'f/lai?gtg{cpé lth& C(O group.

Non-limting exanp of a 5 suitable ar oxycar oup is
benz ydompatsxdafdigimulaileAb @spetially peefpaed dosage és abost 0.0nto2§imgikg ofar bonyl .

B o T T et AT R e
g ouglvdtoef sailbicompound. Al kyl sul finyl™ neans an al kyl-S(O) - group. Preferred
groups are those in which
Another aspect of this invention is directed to a method of treating obesity
comprnising administering to a mammal in need of such treatment a therapeutically
effective amount of at least one compound of formula I, or a pharmaceutically
acceptable salt or soilvate of said compound.

15 Another aspect of this invention is directed to a method for treating eating and
metabolic disorders such as bulimia and anorexia comprising administering to a
mammal a therapeutically effective amount of at least one compound of formula |, or &
pharmaceutically acceptable salt or solvate of said compound.

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 il
diabetes comprising administering to a mammal a therapeutically effective amount of at
Iéast 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 |l Diabetes, hypertension,

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



10 the al kyl group isilower alkyl. The bond to the parent noiety i 25MKOLPH
the sulfinyl. "Arylsulfonyl" neans an aryl S(02) - group. The bond to the
parent moiety is through the sulfonyl. "Arylsulfinyl" neans an aryl-S(O)-
group. YRO¥YAUSt o the parent noiety is through the sul PF'ﬁS}-ﬁSUZ/{@*‘The term
"optionally substituted"” neans optional substitution with the specified
groups, radicals or noieties. As usedgherein, the term"conposition” is

i ntended tAnGIHRe ERPESL @flqhgdirﬁienusﬁn@raﬁéétgdttheasméd Fr itriA I%h%aul n the
specified amounts, "as well as any product which results, directl

i ndi rdisenders faush asrrbajmatdemessnonhmmpecdapre@swrmgaeuleé)nt scmzpnhfemazend

fied I f.th ds_of th I
cont cilpTa BHONRYS; £ompl&pE, aBimiibkd"Eo 4 iadina 28 IR URAN HEBouna o

this drAvant b ehsfod18obouBc? fFeIthYaNT oﬁﬁ'pﬁ%ﬁh@&euﬂ?ﬁ‘dll@ é&@é?télﬁé sAfRCci ation
I nvol ves var degrees of ionic and covalent bonding, including hydfogen

bbndm@Vathch@r edmpourd.ances the solvate will be 25 capable of isolation,

f | £ wh t
crysta | ol davemeng eisPyltedey HEPbarateuticaf oalhBos RES Mt Gimptts ot
sol ut|east shEreSmpaliAd bf Araiutd | %r@?ﬁé‘ﬂnﬁcedﬁ@ﬂﬂﬁ bé%édté‘lle@@ﬂm'ﬁvélé o‘?U' table
sol vat es i ncl ude et hanol at es, hanol at es, 'and the |ike. Hydrate s a

sol v eaaid wpEmnsiundtans atdeasstmnem‘n@-@ua@utlcamaccembleaamer am)unt or
"t her apeut ffective amunt S neant descr unt  of

conpound Tl%g h@%p'ﬁg’ge'ﬁtal??l g ﬁﬂegntoe'?t?%r&?%é’t'?%' (ECFFBB?S'E{O% e(té r%merﬁ unman)

h@vi nef @bé%l@emrptoﬁ-@ﬁgétérp%b%ﬂy atfeeaimgyaﬁ»@um @mcbttlbam BhesThpeundi&fdesi red
therapeutic effect. The conpound of forrmula | fornms salts which are also

wi t hifarmple bcope pitareaceuticallycatceptablresall enselvate of seithsompasndf andnata |,
her el Babford BRAMER LS Sdehtsoreiidr. 200°

Compounds of formula |, can be produced by processes known to those skitled
in the art using either solution phase or solid phase synthesis as shown in the following

15 reaction schemes, in the preparations and examples below.

A preferred group of compounds are those listed below in Table 1.
or a pharmaceutically acceptable salt or solvate of said compound.

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 therapeutically

20  effective amount of a compound of formula |, 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  _
|, 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 acceptabie 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



WD 03/ 045918 PCT/ US02137956 -15- reference to salts thereof, unlesssmhNeonmw se
i ndi cated. The term"salt(s)", as enployed herein, denotes acidic salts
formed with inorganic and/or organic acids, as well as basic salts forned

wi th i nWOP3Mi¥1&8nd/ or organi c bases. In addition, when P@ERPEMI6of fornula
| contains both a basic noiety, such as, but not limted to a pyridine or 5

i m dazol e, and an acidic noiety, suclgas, but not limted to a carboxylic

act d.qrR YAt ST Etfpodnd SYBImER! f Brh FRNIR L fﬂ?da Cgte%qrggifmger ggigel wLhin the

term t(s)" as used herein. €., non-toxic,
physiconguauwra.| y accept abI e) salts are preferred although ot her salts are

al so usefu]. Salts of e co und of the fornu rmed, for
exanpl e tfs"‘? 5’&??9??8 gﬁgoﬁfs 8'6‘?%§$ oga W{r}?dafﬁr g'aﬁéﬂﬁg cgfulteandi d or
base, g, ich the salt
pr eci pr t at e@lgﬁ&r Eggﬁ eous medi Lﬁ#jr?%?némm E];}ﬁiép%eﬁ'ﬁf&y?ﬁr%brt\%aenpl ar y-
a®i d cemlolinti afra emhpsundmﬂ fodeulkack patgrharasicpaticaly adcgptatie salt af saidbat es,

aspartates,rtcgenzoates, benzenesul fori ates, bisulfates, borates, butyrates,
ci t r &O8POUNCanphor at es, canphor sul fonates, cycl opent anepr opi onat es,

di gl UCO”atﬁ%théﬁaéb&FSWh%inﬁéhﬁén rseérp@ﬂéé‘tﬁ Lonethea fo HEEﬁ e |

gl ucohept anoat es, ‘gl ycer ophosphat es em sul fates, hepta es hexanoat es,
hydr alisbhetes cd:emprisynj;radmromtelmg tchg anarnowil drdberap%uhydliyoeffmﬂv&rmauhrﬁtmfai es,

| act at th | f | f t t tes,
it 1 FOBPOUTEL PP ERLIa ot 5 PasEBacHaKaly paeRaaDle S ShsA S corotaRes,
phosphat eqn AR tBhe mli‘@teéf?éct o@i@b@ﬁ@b@ﬁds Eﬁlﬂré) vahfidn oAGhé WieHNat es,

sul fates, sulfonates (such as those nentioned hereln tartarates,
t hr ocgu@twpeeiherecareeimeaaes andtconditiinsdhahwilirbexefit from ﬁteese)ghtrlmsecsanbaxses, and

the fBTdlin TSt atce: frestec8ebEa ol fyPElTdbrlesn NRSTE s maceut  cal
gﬁgp%yggut@gﬂrwgggmc?rlagg%see%enqéwstdwésscer&ﬁh%neérsabnd%%waénéé

This invention is also drrecz dto pharmaceutrcal compositions which comprise

15 an amount of a compound of 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).



25 Goul d, International -J. of Pharmaceutics (1986) 33 201-217; AndessXy sis
al, The Practice of Medicinal Chemstry (1996), Academ c Press, New York;
and in The Orange Book- (Food & Drug Adm ni stration; Washi ngton, D.C. on
thei r w3218 These discl osures are incorporated her ePETH$O¥EPEr ence
thereto. Exenplary basic salts include ammonium salts, alkali nmetal salts
such as 30 sodium Ilithium and potaggi umsalts, alkaline earth netal salts
such as cal cium ang nmagnesium salts, salts with organic bases (for exanple,
organi c am nes) sugh as ﬁ penzat ﬁF'HE'S‘ di €ycl ohgxyl arri nes, hydrabam nes

y

(forged with N, N I s(de | ) et hyl enedi a ..J\I-rrethyl D- gl ucam nes,
N- et gl ucams t - by YW1 nes,H.,a0g salts no acids such as
ar gi ni He_and the |ike. si ct+—-25 MAY 2006 04.9918

PCT/ US02/ 37936 -NaBH(ONc),I 0gen-C ai ni nGHgENMUpPS may bey uarter ni zed with
agents suc N\ s lower alkyl halifdes (e.g. nmethyl, ethyl, propyl, and butyl-
chl ori des, Brom des and i odi de@ di al kyl ‘sul fates g. dinethyl, diet hyI
di butyl, and dianyl sulfates) ong chain halides (e_g. .decyl, Iauryl
myostyl and stearyl chlorides, Yroni des and iodides),” aral kyl halides (e. g.
benzyl 5 and phenet hyl brfbm des) apge ot hers. Al such acid salts and base
salts arebr ded to b ar maceu - accept abf e sal sawi thin the scope

of the $nve zmﬁ md antChase s are & Jered "equi val ent to
the frae forng eNCort esHBHMI ng conpsunssMior purpodes of the invention.

10 Cormrpoonds of rrrulaplTp nd salts and sflvates th f, may exist in their
pels Foidrs

tautonmeric form{for exa as an am de OWNTnmno e Al'l such

taut onmeric for are contenpl ated herein part of the present invention.
Al'l stereoisone (for exanple, geonetric Nsghers, optical isoners and the
i ke) 3A 4A

O L R \
" N\)L /O _RCHO O "g\/?l\u@-z

& NaBH(OAc)a &
6A Z=35-CI Cl TA R=H,Z=3,5-ClI, Cl
6B Z = 3-CF,, 4-F 7B R=H,Z=3-CF, 4-F
6C Z =3-C), 4-F 7C R=H,Z=13-Cl,4-F
6D Z = 3-CF,, 4-Ct 7D R=H,Z=3-CF,, 4-C!
6E Z=3,5-FF 7€ R = cyclopropyl, Z = 3-CF,, 4-Cl
E TF R=H,Z=35-FF
7G R =cyclopropyl, Z = 3,5-F F
= N 5A Z = 3,5-Cl, Ct
0 H,N S Z O N 5B Z = 3-CF;, 4-F
ey ——— e M (T scz=3cL4F _

H 5D Z = 3-CF3, 4-Cl

5 Z=3,5-F,F

Compounds of formula Id can be prepared from 4-(4-bromophenyl) piperidinol
(Scheme 2).



of the present conpounds (including those of the salts and sol vates of the
conpounds), 15 such as those which may exist due to asymmetric carpBHY 9p6
various substituents, including enantionmeric forms (which may exist even in

t he abs £ symTetrlc carbons), rotaneric forms, aty oner s

di aster g‘mrfr@/(ﬁ’g]?or ms, are contenplated within the scope’ @ﬁU§W(3§)T6nvent| on.

I ndi vi dual stereoisoners of the conpounds of the invention may, for exanple,
be substantially free of other isonme2s, or may be adm xed, 20 for exanple, as
racemates or with all othgr, or otheB selected, stereoisoners. The chiral

centers of the present |nvent| on capFRave the or R confi gurati on as defi ned
by t hé" PAC 1972 Rec8 dat i }B‘_‘s@;}% se @ e ternms "salt", "solvate"
and t he g,oti s (Boglfende |y 9‘ bal t and sol vate of
enant i omer t eTeor soner s, tarrers tautoners o xgaCemates of the
i nventive ounds. 25 Wien a y valPd( E’BI% (e.g., ar heterocycle, R2, etc.)
occurs noreH han one tinegn &ny constituent or gn'Nornula I, its definittion
on each occurrence is |ndependen pof its definiti onB%k every ot her
occurrence. Al so, conbinations of substituents and/or variables are
perm ssiple onl y~i f such conbi nftijons regsult in stable conpounds. As a
general note to | the Tabl gp ciar € tached heret&las well as to the 30
Descri pt Kbh, NE and Scheres—h >appl i catipn ny open-ended
nitrogRn @dein Wit ML COPEd b ence i n e _Chemti ¢ tructures herein
refers to NH, or in tifedcase of t er mi nal ogerl{ -NH¥. Similarly, any
open- ended oxygen,,atomyni th unfultilled vahencg 'in the chem cal structures
herein refers to -C]—I aBdc any open-ended carbon &gomvvlth unfilled valence is
appropriately filled with -H. 25 MAY 2006 WD 03/045918 PCT/ US02/ 37956 -17-
Conpoungds of r mula | can l%? ghly selective, high af]‘i nity Ml anin

)

Concentratin or none (I\/CH) eceRRg__% a oni sts usefulf’ for the treatnent of
N 0
/@ o\)Lﬁﬁlc,

obesity__,N
TFA
O\JLN CINaBH(OAG)
13 y

H

-2
X

13AR" = methyl
13B R’ = cyclopropylmethyl
13C R = cyclopentyl

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



Anot her aspect of this invention is a nethod of treating a mamual (e.g.,
human) having a di sease or condition nedi ated by MCH by adm ni st er2s MAYa2006
therapeutically 5 effective anmount of at |east one conpound of fornula I, or
a pharrr& e ?i cally acceptable salt or solvate of said compound to the _
manmal . ‘E’“é?*’é?r ed dosage is about 0.001 to 100 ny/ kg oFCHY§)/3HEIght / day of
the conmpound of fornula |I. An especially preferred dosage is about 0.01 to25
ng/ kg of body wei ght/day of a conpappd of fornula |, or a pharmaceutically
acceptable salt or 10 solvate of said conpound. Another aspect of this
invention is directed to a nethod of treating obesity conprising
admnistering to a mammal in need of such treatnent a therapeutically
effective anmount of at |eggt,,one conpound of fornula 1, or a pharnaceutically
accept abl e sal tﬁg_: sol yate of said coppound. 1% Anot her aspect of this

i nventizon i g di'dct ed

qet hod f of_1r eaf,M§ eat?My and netabolic
di sor SN CHRBAKOATY | i nd aMBAlexi rrprwlﬁg?rtm{ adm nistering to a +smanmal
a therapguyically effecthye anoynt of | east—gme~Tonmpound of formula I, or

a phar euticAlly accepMabI e salt or dolvate & said conpound. Anot her
aspect of"this invention directed t met hod for treating 20

hyper | i pi dem a conprising,adm nistering,to a mammal a therapeutically
effective anount of at |east one conpound of fornula |, or a

pceutically acceptable salt or ﬁleva of said conmpeund. Anot her aspect
4 i Qv i, ORCOGNHI I dct ed a 10d f treatd cellulite and fat
'Qﬁa(?:%enﬂd(dwz'rmg ] Fé@ger P??gkoto a na Ia‘%bt erapeutically effective
25 ano of at—teast-on mpound of _for nul aggg

£ or a pharmaceutically
acceptable salt o®P solvate of said conpound. ot her aspect of this
inventiis directed to met hod for treatind tlype Il diabetes conprising

adm ni sfgering to a mammal ;a2 therapeutically effygetive amount of at

CN G X CN
3 e O
Suzuki O o] 2 eq. n-BuLi O o] O_x
o7 NS
F G H
CN> \5
19 20

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

20F X =34FF



| east one conpound of forrmula I, or a pharmaceutically acceptabl e 33IMAYS006
sol vate of 30 said conpound. In addition to the "direct" effect of the
conpounds of this inverntion on the MCH subtype, there are di seases and
condi t | Vis0XHMI8W | | benefit fromthe weight |oss such aBCT/USIRIBTPSG

resi stance, inpaired glucose tolerance, Type |l D abetes, hypertension,
hyperli pi dem a, cardi ovascul ar di sea_ggl gal | stones, certain cancers, and

sl eep apnea. 25 MAY 2006 WD 03/045918 PCT/ US02/ 37956 -18- Anot her aspect of
this invention is directed to a nethod for treating nental disorders such as
maj or depression, mani c depression, anxiety, schizophrenia and sleep

di sorders, conprising admnistering to a manmal a therapeutically effective
anount “8T&f | east one conpound &f fé)rrml al, or a pharmaceutically acceptable

A , i nventi Onﬂ&éﬁ}lﬁo directed to

phar @ tical 5BRPO i ons Ich conp cdafR conpound of f.ormul a

phéNnaceut | @ept ¥ e salt Sol vat BdEH»Gai d conpound and at
| east ong gharngceuticdl | accepgable car Ner - ThiTr‘R;:Z'mi on is also
di rect ed 'NO pharnaceuti conpoSitions fa the treatfrent 10 of obesity
whi ch conplise an obesi ﬁ’? treating anount ,9f at | east one conpound of
formula 1, or a pharnaceutically acceptable salt or solvate of said conpound
and at | east one Rhgtmaceutically acceptable carrier. Coppounds of fornula
|, cagFRe produce N_@;oeé s known to tho {lled in the art using
ei the icoomegAbg or soN.A ASOOBYBbE)ES | S oome t he followi ng 15
reactio hemes,_inQ he, prepg i ons and-exanpl e elow. A preferred group
of conpo s are these |isted ow in Tdble 1. K~a pharmaceutical ly

accept abl® salt or solvate of $hid conpound. Boc
23 24
/:_ Br. o /@F
=Y
HaN N F .
AlMe, H Suzuki
N
[ Boc F
26
CN

PR CVS §ed
J N F AorK

H

N

H

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

29D R=Et;NCO -
29E R = Me NSO,

29F R = EtNHSO,

283G R = cyclopropylmethyl

5  Other related routes/chemistry are also contemplated.

Yet another aspect of this invention are combinations of at least one compound
of formula I, 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 mammail (e.g., a female or male human)
a. an amount of a first compound, said first compound being a compound of

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



Anot her aspect of this invention is a nmethod of treating a mammal (28 MAY 2006
human) having a di sease or condition nediated by MCH by adm nistering a

t herapeutically 20 effective anount of a conpound of fornula 1, or a

phar mace 03943y acceptable salt of said conpound to theCThusee?9s6A preferred
dosage is about 0.001 to 100 ng/kg/day of the formula I conpound. An
especially preferred dosage is about,f.01 to 25 ng/kg/day of a conpound of

formula 1, or ' Y , i d. 25

Anot her asbpect a@f%ﬁpﬁﬁ%ﬁ‘?’%g@ﬁ@. Sé’ﬁe“gség&téd %Fﬁ%&ﬂgﬁ%ﬁié i ng obesity
conprantibbgsigdandios hrorettc bgent SBERBS oy ARavistoh thymihietiztagomt, én
therapeutjically effective anount of a conpound of formula | or a

phar RRCERHG agentyorar Mtagniageaist witereindha aropyiie o therfitst 9ed sespedt of this
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antagonist; and/or optionally 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
sait or solvate of said compound and a pharmaceutically acceptable carrier, vehicle or

15  diluentin a first unit dosage form;

b. an amount of an antiobesity and/or anorectic agent such as a B3 agonist,
a thyromimetic agent, an anoretic agent, or an NPY antagonist and a pharmaceutically
acceptable carnier, vehicle or diluent in a second unit dosage form; and

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:

phenylpropanoclamine, 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
oristat). Other anorectic agents include bombesin agonists, dehydroepiandrosterone or

analogs thereof, glucocorticoid receptor agonists and antagonists, orexin receptor
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1) . ZhirMéNic, 206orifih QaPdSsEl & PPAR-gamma ligand such as troglitazone,
rosaglitazone, pioglitazone or GW-1929, a sulfonylurea, glipazide, glyburide, or
chlorpropamide wherein the amounts of the first and second compounds result in a
therapeutic effect.
15 This invention is also directed to a pharmaceutical combination composition
comprising: a therapeutically effective amount of a composition comprising
a first compound, said first compound being a compound of formula |, or a
pharmaceutically acceptable salt or solvate of said compound;
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 giycogen phosphorylase
inhibitor, a sorbitol dehydrogenase inhibitor, a protein tyrosine phosphatase 18
inhibitor, a dipeptidyl protease inhibitor, insulin (inciuding orally bicavailable insulin
preparations), an insulin mimetic, metformin, acarbose, a PPAR-gamma ligand such as

troglitazone, rosaglitazone, pioglitazone, or GW-1929, a sulfonylurea, glipazide,
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glyburide, or chlorpropamide and a pharmaceutically acceptable carrier, vehicle or

diluent in a second unit dosage form; and
C. means for containing said first and second dosage forms wherein the
amounts ef the first and second compounds result in a therapeutic effect.
5 \ Preferably, the pharmaceutical preparation is in a unit dosage form. In such
~ form, the preparation is subdivided into suitably sized unit doses containing appropriate
quantities of the active component, e.g., an effective amount to achieve the desired
purpose. -
The quantity of active compound in a unit dose of preparation may be varied or

10  adjusted from about 1 mg to about 100 mg, preferably from about 1 mg to about 50 mg,
more preferably from about 1 mg to about 25 mg, according to the particular
application.

The actual dosage employed may be varied depending upon the requirements of
the patient and the severity of the condition being treated. Determination of the proper

15 dosage regimen for a particular situation is within the skill of the art. For convenience,
the total daily dosage may be divided and administered in portions during the day as
required.

The amount and frequency of administration of the compounds of the invention
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
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| d can be prepared from 4-(4-bronmophenyl) piperidinol (Schenme 2). 25 MAY
2006 WOV®IBE4MY18 Sdrerne 2 C KH N Br~,, COOH E TFAN - 21RCTEUSECEPM G N 13A
Rl = rnet yl 13B R = cydopropylnel hyl 13C R = eydopentyl PCT/US02/37956 A
nunber of conmpounds where X is an allyyl ene, are synthesized as seen in

schergsnifacture for various compositions may be found in A. Gennaro (ed.), Remington’s
Pharmaceutical Sciences, 18" Edition, (1990), Mack Publishing Co., Easton,
Pennsylvania.

Liquid form preparations inciude solutions, suspensions and emulsions. As an

5  example may be mentioned water or water-propylene glycol solutions for parenteral
injection or addition of sweeteners and opacifiers for oral solutions, suspensions and
emulsions. Liquid form preparations may also include solutions for intranasal
administration. -

Aerosol preparations suitable for inhalation may include solutions and solids in

10 powder form, which may be in combination with a pharmaceutically acceptable carrier,
such as an inert compressed gas, e.g. nitrogen.

Also included are solid form preparations that are intended to be converted,
shortlty before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.

15 : The compounds of the invention may also be deliverable transdermally. The
transdermal compositions can take the form of creams, lotions, aerosols and/or .
emulsions and can be included in a transdermal patch of the matrix or reservoir type as
are conventional in the art for this purpose.

The compounds of this invention may also be delivered subcutaneousty.

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, TH 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, muitiplicities, 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 €18, 3 micron, 33mm x 7mm ID;
gradient flow: 0 min — 10% CH3CN, § min — 95% CH3CN, 7 min — 95% CH3CN, 7.5 min
—10% CH3CN, 9 min — stop. The retention time and observed parent ion are given.
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The following solvents and reagents may be referred to by their abbreviations in

parenthesis:

Thin layer chromatography (TLC);

ethyl acetate (AcOEt or EtOACc);

di-t-butyl carbonate (BOC:0);
trifluoroacetate (TFA);

titanium tetraisoproposice (Ti{(O-iPr)s;
N,N’-diisopropylethylamine (iPr.NEt);
triethylamine (Et;N or TEA);

butoxycarbonyl (n-Boc or Boc});
1,2-dimethoxyethane (DME);

1, 2-dichloroethane (DCE);

acetic acid (AcOH),

trifluoroacetic anhydride (TFAA);
1-hydroxybenzotriazole (HOB);
1-(3-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride (EDCI);
m-chloroperbenzoic acid (MCPBA);
triethylamine (Et;N);
4-dimethylaminopyridine (DMAP)
tert-butoxycarbonyl (Boc);

triethylamine (TEA);

nuclear magnetic resonance spectroscopy (H NMR);
liquid chromatography mass spectrometry (LCMS),
high resolution mass spectrometry (HRMS);
hexane (hex);

milliliters (mL);

millimoles (mmol};

microliters (ul);

grams (g);

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
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mechanistic pathways and analogous struc?{ﬁres within the scope of the invention would
be apparent to those skilled in the art.
Starting materials are prepared by known methods and/or methods described in
the Preparations. The following examples illustrate the preparation of some of the
5 compounds of the invention and are not to be construed as limiting the invention

disclosed herein.
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formula la
10 Compounds 6A-6E (formula Ib) and 7A-7G (formula Ic) are prepared according

to the Experimental Procedures described below.
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formula Ib formula Ic
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-CF,, 4-Cl 7D R=H,Z =3-CF3, 4-C!
6E Z=3,5-FF 7E R = cyclopropyl, Z = 3-CF3, 4-Cl

7F R=H,Z=3,5-FF
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
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To a stirred suspension of 0.32 g (1.0 mmol) of compound-1A in 1 mL of
acetonitrile was added 0.3 mL (4.8 mmol) of concentrated H,SO,4 at 0 °C. The mixture
10  was warmed to room temperature and stirred for 40 h. It was quenched with 40 mL of
saturated NaHCO;, extracted with ethyl acetate (40 mL) three times. The combined
organic extracts were washed with 30 mL of brine and concentrated. The residue was
chromatographed on silica gel eluting with 1 to 3% MeOH in CH,ClI, plus 1% NH,OH to
give 0.33 g of compound 2A. Calcd m/z for C1sH26BrN,O = 365; found m/z =365.
15 Procedure C:

A suspension of 0.3 g (0.82 mmol) of compound 2A in 10 mL of 2N HCI was
refluxed for 110 h. It was basified with 40 mL of diluted NH;OH solution, then extracted
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 CH,CI, plus 1% NH,OH to give compound 0.2 g of 3A. Calcd m/z for
CigH24BrN2 = 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(PPhj)s in 5 mL of 2N NaCO; and 20
25  mL of toluene-MeOH (1:1) solution was refluxed under N, atmosphere for 18 hrs. It
was cooled to robm 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.Cl; plus 1% NH.OH to give 1.32 g of
compound 4A. Calcd m/z for C23H2sN3 = 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 actate. The solution
was washed with 50 mL of diluted NaOH; the aqueous layer was extracted with 50 mL
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conbi nati on net hods, conbination conpositions and conbination Kkits are:
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(such as_ orlistat). O her anorectic agents include bonbesin agonists,
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and ant agOfHeshﬁt)wﬂ{geé(drﬂpé@r?c?soéé?{ be prepared analogously.
Compound 6B; calcd m/z for C3:H33FsN4O = 565; found m/z =565.
15 Compound 6C: calcd m/z for C41H33CIFN4O = 531; found m/z = 531,
‘ Compound 6D: calcd m/z for C32H33CIF3N4O = 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,Cl, 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 C3H35CloN2O = 561; found m/z =561.
The following compounds can be prepared analogously. -
Compound 7B: calcd m/z for C33H35F4N.O = 579; found m/z =579.
25 Compound 7C: calcd m/z for C32H35CIFN4O = 545; found m/z =545.
» Compound 7D: caicd m/z for Ca3H35CIF3N,O = 595; found m/z = 595.
Compound 7E: caled m/z for C3gH39CIF3N4O = 635; found m/z = 635.
Compound 7F: calcd m/z for CaH3sF2N4O = 529; found m/z =529.
Compound 7G: cacld m/z for CisHagF2N4O = 569; found m/z = 569.
30  Compounds 13A-13D (formula id) are prepared according to the Experimental

Procedures described below.
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conprising: a therapeutically effgg&%mﬁdannunt of a conposition conprising a
first conpound, said first conpoun el ng a conpound of formula I, or a
pharmaceutically acceptabl e sal%%%q_solwate of said conmpound; a second
conpound, said second corrpound1 q@“&ﬂh | dose reductase 20 inhibitor, a
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rocedure A:

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 CHxCl,. The organic layer was separated and
the aqueous layer was extracted with CH>Clz (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 C4¢H23BrNQO3; = 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 CH:Cl,. The organic layer was separated and the
aqueous layer was extracted with CH2Cl2 (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



GWM1 929, a sulfonylurea, glipazide, glyburide, or chlorpropam de; 28nfhy 2006
optionally 25 a pharmaceutical carrier, vehicle or diluent. Another aspect of
this invention is a kit’ conprising: a. an anount of a conpound of formula I,
or a ph¥®¥®st8cal |y acceptable salt or solvate of sai BCHURMRAIAE and a
pharmaceutically acceptable carrier, vehicle or diluent in a first unit
dosage form 30 b. an anpunt of an ahkgose reductase inhibitor, a glycogen

hos a : Y] Lnhi bitor, .a.pkotein
Pyr ot il Xenadier SR R . B R o o S0 Yt PRRIT LIRS e PRl M N n
(1 nclofdTHE waslintyoduicedvaidrad0 eninutes|atrD °Gr eftawad istirey, arhwiansielito rsofet i C,
nmetform n, acarbose, a PPAR-ganma | i ang f ch as troglitazone,
r osadPMPErAtNES QyeaYahY apd Hen swefe&hepg Wiy, @ﬂ%lupmai%réta\fvagmpaema@t,edzs MAY

2006 PCT 7 < ' . 0 ). de da
ohar ety Wiy e i of s dted Mo O3 SndlpkBeted Bt Gt R PRI BUEBER L
desadkhd combimedl otganie axtratty wermniaishiedgwithi2b filr of taing sed eodcemtsated. f or ns
wherein the anpunts of the first aﬁd seﬁoug, conpounds_result in _a

€2 BRLeliD

t her ab¥ufedes was chromategraphed pn ¢! guvitle 2 toppepMesth GGl a unit
dosa B, 3 t ' \‘t?'dt Vi h NL ui y sized
uni tgpg%ésgsg}:—loc?{?%?ﬁigr'}g éa%@?%%’?‘?gt@w;ﬁ% | tg !bgsﬁ‘é? hezsgg"?qiq%/%s cg'rrBZblrf]%Lﬁﬁ e.g.,
an efrhizct #3&. anount to achieve the desired purpose. The quantity of active
corrpoFynd in aunit dose of preparation may be varied or 10 adjusted from
aboutPPcegure Dihout 100 ny, preferably fromabout 1 ng to about 50 ny, nore

g% S}‘ ?EZH gﬁl TédMﬂcﬁP%Fto.é d'%1 42 AR of ToMbouff 1601076 (P (+.REmRRAT bF Ul §Y
dicyclohexyl carbodiimide, 0.23 g (1.4 mmol) of 3,5-dichloroaniline and 0.013 g of
DMAP in 10 mL of THF was stired at room temperature for 72 hrs. It was
concentrated, diluted with 10 mL of saturated NaHCO; and extracted with CH,CI; (10
mL) five times. The combined organic layers were washed with 10 mL of brine and

15 concentrated. The residue was chromatographed on silica gel eluting with 5 to 35%
EtOAc in hexanes plus 1% NH,OH to give 0.44 g of compound 11. Calcd m/z for
C31H32CIbN304 = 580; found m/z = 580.

Procedure E:
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
CH2ClI3 plus 1% NH4OH to give 0.31 g of compound 13D. Calcd m/z for C2sH24CI2N302
= 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 mmo!) of NaBH(QAc); 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% NH,OH to give 0.03 g of compound 13A.
Calcd m/z for C27H26CLN3O, = 494; found m/z = 494.

30 The following compounds can be prepared analogously.

Compound 13B: calcd m/z for C3oH30Cl.N;0; = 534; found m/z =534.
Compound 13C: calcd m/z for C31H12CLbN1O, = 548; found m/z = 548.
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The actual dosage enpl oyed may be vari ed dependi ng upon the require¥apie20k
the patient and the severity of the condition being treated. Determ nation of
t he proper 15 dosage reginmen for a particular situation is within the skill
of the WQ03/R8conveni ence, the total daily dosage nayPO®USIV/ITSal and

adm nistered in portions during the day as required. The anmpunt and
frequency of administration of the cggpounds of the invention and/or the

phar maceut to the
0] udgment earorRdGiEE brRrRORE) bpld @Eﬂﬁ%@#. 7 5Bt 4led pESLHIE.
condidesighed (mrﬁ@nﬂfatémﬁcpﬁ*ebeptor%ta@idlstea:tﬁﬁyei’l'hta}'cd?ﬁpélhrﬁj§a(ﬂélﬁcﬁ1’rﬁ bei ng
treated. A typical _recomended daily dosage reginen for oral adm nistration

can rtawg@tphawa%mcaiy theyapgytic doaedut 300 ny/ day, preferably 1 ng/day to 50
ng/day, in two to four divided doses. 25 This invention is also directed t-0
phar maceuti cal conpositions for the treatnent of netabolic disorders such.as

obesity, ancExggérimentalsRrotedurescFCamked Benesof Schemeés BraRP4I Ng
phar maceut i cal conpositions fromthe conpounds described by this invention,

i ner tProgegdufdsut i cal |y acceptable carriers can be either solid or |iquid.

Solid f I

copsal eo. 5 EoshSbbdin' B 200t MABNC . ALIT IV EiRiGE
conphydescribride anda® 94t mb (1100) ﬁhmly o¥ Typlepeatdncret inv 825 ngL asti @HEC|23U3§ abl e
solid carr| ers are known in ar nesi um car bonat e, nagnesi um

st earagided b&ScmLs (hmme!) I@fc@@%@ a¢t§bl7§g§ g M@\&é’f@m') eb NaBH(QAs.capB®Il es can

1o 50 58h b SR9Bl P WPRaBARRIE 8 a8, PR OISRy o2 0T
PCT/ $2araetd DaHRD,;, Hﬁdlte‘mt:tﬂfcﬁmﬁw CHaCl0 Thec oombindd orgariaextracfsowede i n A
Genna\lt\rlgsh(e%dw?th blﬁ%rg anrgd congentrated The residue was chromatographed on silica gel
eluting with 1 to 3% MeOH in CH,CI; to give 20.6 g of compound 14. Calcd m/z for
Ci7H23N2 = 255.19; found m/z = 255.1.

15 Compound 29G can be prepared analogously. Calcd m/z for CiiH32F2N3O = 500.2;
found m/z = 500.1
Procedure B:

To a stirred solution of 8.0 g (29 mmol) of 1-benzyl-4-cyano-4-phenylpiperidine in .
100 mL of CH,Cl, 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 Cy4gH2NO = 280.17; found m/z =280.3.

Compound 15 can be prepared analogously. Calcd m/z for C1;H24NO = 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 H,O and extracted with four portions of 150 mL of ethyl acetate.

The combined organic extracts were washed with 60 mL of brine and concentrated.
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Phar maceutical Sciences, 18"Edition, (1990), Mack Publishing Co., E&3tAM3006
Pennsyl vani a. Liquid for m pr eparations include sol ut I ons, suspenS| ons and
emul sions. As an 5 exanple may be nentioned wat erf or wat er - propyl ene gl ycol
sol uti oW® B@Phrenteral injection or addition of sweetRHE¥¥24rF6opaci fiers
for oral solutions, suspensions and emnulsions. Liquid form preparations may
al so include sol utions for int ranasalsadm ni stration. - Aerosol preparations

sui tarweerésmué Wé%'%b%td&%&ph@@'dhdﬁh i éraﬂﬁ?ggiﬁ] 39bi 58 MBoH-th BRyegr form

whi ch nmay be in conbinati'on" wth a phafnaceut y acceptabl e car &Y, such
as amplisdfé Nidiil ctosgisle rsmpeung 807 tor of@2. Bbkd Mz Ifod €3N0 i 386 2r m
prep ratlo st are intended to be converted, shortly before use, to
I|qU| i%ga?ations for either oral or parenteral admnistration. Such

Ilqwcsbfaaéu '1'BCééHjBe??éb'éﬂe@”énalé@&ﬁ’sqgsﬂgl'ﬁa AR TN, <1514 BerdEpounds

of the invention may al so be deliVverabl e transder e t ransder nal

cSorrpa)BﬁZH BM 1can take the formof creans, |otions, aerosol s and/or emul sions
and ﬁ uded in a transder nal patch of the matrix or reservoir type as
are ?caf 8HUI®Mal in the art for this purpose. The conpounds of this invention

may al so b 5%'0!0{:%%* BEP GURARRRIP M’eom?&nﬁf 2hes @%}Yﬁ REnSI9 BP AITIONH

adm ni stered orally. The i"'nvention disc ed here I S exenp I|f|ed bythe
foll mﬁﬁgnbroé;bée@l-hmaadw Ock g b IRsK Okhi/Eh %mmturmwalsétmdsatrﬁ@ed; far 1imt

th di Al t tl t. t h al

st udk B SV erse. 28pdRerate WA LU RTEG TR rehigighias S8SONER o AR data
Ay e @ﬁ@sﬁniﬁmad;m SiE ekiractédr with Yool HRRicHs 6f B0emLa oV athy aceyatB: 2Ghe( 200
MHz, 1 H), Varian Gem ni-300 (300 Mﬂ% or XL-400 (400 MHZ) and are reported

as pemitned farganict layersvues: w\aahedn e0 onlpefobane , andicongenteated edheand
residue was chromatographed on silica gel eluting with 1 to 4% MeOH in CH.CI, plus
1% NH4OH to give 0.42 g of compound 23. Calcd m/z for CysH22NO; = 248.17; found
m/z = 248.3.
15 Compound 17 can be prepared analogously. Calcd m/z for CoH3pNO, = 316.2; found
m/z = 316.3.
Procedure E:
To a solution of 5.4 g (21.8 mmol) of compound 23 in 50 mlL of CH,Cl, was
added 7.5 g (78 mmol) of MeSO3H 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;. It 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  CH_Cl, plus 1% NH,OH to give 3.82 g of compound 24. Calcd m/z for CysH21BrNO; =
326.1; found m/z = 326.1.
Compound 18 can be prepared analogously. Calcd m/z for C,oH29BrNO, = 394.1; found

m/z = 394.1.
Procedure F:
30 To a solution of 24 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(PPh3)s in 30 mL of MeOH-
toluene (1:1) was added 6 mL of 2N Na,CQj;. The mixture was stirred under reflux for
18 h and concentrated. The residue was dissolved in 50 mL of saturated NaHCOj;, and

extracted with three portions of 80 ml of ethyl acetate. The combined organic iayers
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coupling constants in Hertz indicated parenthetically. Wiere LC MSesay aoe
presented, analyses was perforned using an Applied Biosystens API-100 mass
spectroneter and 30 Shi madzu SCL- 10A LC colum: Al tech platinum C18, 3

m cron, W W m ID; gradient flow O min - 10% CH3CNPCHUMB3795605045 CHICN,
7 mn - 95%CH3CN, 7.5 mn - 10% CH3CN, 9 min - stop. The retention tine and
observed parent ion are given. 25 MAX2006 WO 03/045918 PCT/ US02/ 37956 - 28-

T NP Retea M BbSEN BARIS cSerRtdd e ha BLETPRBE, o) "
Et OAcjlicaSgeli etutingt with chtd @vat MeQBD@IQ@I_ﬂ_zCI& rplas Uitk olitleOat do (giveN)1.42 ig @mi um
L1 RIS CEalocVaen o sNaDe s S bbb T Bdd o Boc):
L1 ABa 2P 258 L0 G ERESTOLL TR AL B0
15 ( 3foumaniig l=adGrdpr opyl ) - 3- et hyl carbodii mi de hydrochl oride (EDCl);
m chl rB%%%L?S'E:Oi c acid (MCPBA); triethylam ne (Et3N);
To a solution of 0.05 g (0.12 mmol)} of compound 19 in 2 mL of toluene was

added 0.12 g (3 mmol) of NaH (60%). After stirring for 10 min, a solution of 0.04 g (0.2

mmol) of 4-Chloro-3-triflucromethylaniline in 1 mL of toluene was added. The mixture
10  was stirred under reflux for 4 h and cooled to room temperature. It was poured into 20

g of ice, and extracted with two portions of 30 mL of ethyl acetate. The combined

organic layers were washed with 20 mL of brine and concentrated. The residue was

purified by preparative TLC eluting with 10% MeOH in CH,Cl; 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 C3HasClaN3O (M+1)" = 546.2; found m/z = 546.1.

Compound 20C: Calcd m/z for C32H34CIFN3O (M+1)" = 530.2; found m/z = 530.1.

Compound 20D: Calcd m/z for CaHaaF2N3O (M+1)" = 514.2; found m/z = 514.1.

Compound 20E: Calcd m/z for C3oH34CloN3O (M+1)" = 546.2; found m/z = 546.1
20 Compound 20F: Caled m/z for C3HasFoN3O (M+1)" = 514.2; found m/z = 514.1

The following compounds can also be prepared by analogous chemistry:

® v
e A,

N
<
Compound R, R: Molecular Calcd m/z | found m/z
% Formuta (M+H)"
20G 3-Ci 5-Cl C31H32CI2N;0 532.2 532.1
20H 3-F 5-F C31H32F2Nz0 500.3 500.1
201 4TI A Ca1H3:CINO 49823 | 498.1
20J 3-Cl 4-F C31H32CIFN;0 516.2 516.1




4- di met hyl am nopyri di ne (DVAP) 20 tert-butoxycarbonyl (Boc); triethManoe

(TEA); nuclear magnetic resonance spectroscopy (H NVR); liquid
chromat ogr aphy mass spectrometry (LCMS); high resolution mass spectronetry
( HRVB) : W Be (hex); milliliters (ml); millinoles PEHEPY23795 croliters

(l); grams (g); 30 mlligranms (ng); roomtenperature (anbient) about 25C
(rt). EXAMPLES Conpounds useful in _ghis invention are exenplified by the

foll n reparatq. HETEs, WIS TESggyt d ot =t ON§tTRERtO7limt the
scopt of 2PRe | versts on| AT er at i VEA3E I 2006 WO Ba104k01B0bET/ IIS02/ 37956
- 29- | mecRobi stijc gaCihway3-Gid (an@ggCiFsNJQict ir e$6@i2 hi h t 586.9coge of the

i nvention_woul be _apparent tlo those skilled In the art! Starting materials
are prepdP¥d byl kddwn feftfels |andfoeHufANSds descPRBed i h o8& 1Preparati ons.

The fotHtowng—exanptes +tHustratethepreparattonof—sone—of—the— 5

conpounds of*the invention and are not to be construed as limting the
I nverprgeedude $£! osed herein. formula | a

A solution of 3.8 g (11.7 mmol) of compound 24, and 3.0 g (13.8mmol) of
(Boc)0 in 60 mL of MeOH was stirred at room temperature for 18 h and concentrated.
The residue was purified over silica gel eluting with 5 to 25% ethyl acetate in hexanes
to give 3.45 g of compound 25. Calcd m/z for CyoH29BrNO, = 426.1; found m/z = 426.2.
Procedure I:

To a solution of 0.37 g (3 mmol) of 3,4-difluoroaniline in 3 mL of toluene was
added 1.6 mL (3.2 mmol) of 2M AlMe; in toluene. After stirring at room temperature for

10 20 min, a solution of 1 g (2.35 mmol) of compound 25 in 3 mL of toluene was
introduced. The mixture was stirred under reflux for 30 min and cooled to room
temperature. It was diluted with 100 mL of ether, washed with 50 mL of 0.5N HCI, 50
mL of brine, and concentrated. The residue was purified over silica gel eluting with 5 to
25% ethyl acetate in hexanes plus 1% NH;OH to give 0.64 g of compound 26. Calcd

15  m/z for CasH30BrF2N203; = 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  NaHCOj;, and 15 mL of brine. It was concentrated to give 0.124 g of crude compound -
28. Caled m/z for Co7H26F2N3O = 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 AcO. The mixture was

25  stirred at room temperature for 18 h. Direct preparative TLC purification eluting with
10% MeOH in CH,ClI, to give 0.02 g of compound 29A. Calcd m/z for CagH2sF2N302 =
488.2; found m/z = 488.1.

The following compounds can be prepared analogously.

Compound 29B: Calcd m/z for CpgH2sF2N3038 = 524.2; found m/z = 524.1.
30 Compound 29C: Calcd m/z for CaoHaoF2N3O3 = 518.2; found m/z = 518.1.

Compound 29D: Caled m/z for C3;H3sF2N4O2 = 545.2; found m/z = 545.1.
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10 Conpounds 6A-6E (forrmula Ib) and 7A-7G (fornula Ic) are preparedsMy®Rdé ng
to the Experinental Procedures described below. NC forrmula Ib 6A Z = 3,5-Cl,
C 6B Z=3-CF3, 4-F 6CZ =3-Cl, 4-F 6D Z = 3-CR3, 4-d 6E Z = 3,5-F, F
15 fornWOPHEI\ R =H Z = 3,5-C1, C 7B R =H Z = 3-BFBUSRIVSGTC R=H, Z
= 3-Cl, 4-F 'TDR=H Z = 3-CF3, 4-C 7E R = cyclopropyl, Z = 3-CF3, 4-C
7FR=H Z=235FF7GR = cyclopropyl, Z = 3,5-F, F Procedure A. To a

stirg%qln £0 FIRR Qf 4 W}PPQ - 4- pi peridinol,
0.925 ¢ I% 1? mf*rgb[lt) @:oa?édc&c/??%g% g'%one g?}l% 05%3?1'_7&(1{ nmol ;3‘6703121 acetic acid in 30
nmL oCodpduiind 2916 CAe DY D i TBHREENWSER S358ER; fRMd mizhishl3ohet hane was added

2.9 g (13 nmmol ) of NaBH(QAc)3 in portions at room tenperature. The stirring
was continued for 65 h. It was quenched with 120 nL of

MCH receptor binding assay:

5 Membranes from CHO cells expressing the MCH receptor were prepared by
lysing cells with 5 mM HEPES for 15 min at 4C. Cell lysates were centrifuged (12.5000
x g, 15 min) and the pellet was re-suspended in 5 mM HEPES. For each 96-well plate |
(Microlite, Dynex Technologies), 1 mg of cell membranes were incubated with 10 mg of
wheat germ agglutinin SPA beads (Amersham) for 5 min at4 C in a volume of 10 ml of

10 binding buffer (25 mM HEPES, 10 mM MGCIz, 10 mM NaCl, 5 mM MnCi;, 0.1% BSA).
The membrane/bead mixture was centrifuged (1500 x g, 3.5 min), the supernatant was
aspirated, and the pellet was re-suspended in 10 ml binding buffer. The centrifugation,
aspiration and re-suspension were then repeated. The membrane/bead mixture (100 pl)
was then added to 96-well plates containing 50 pi of 500 pM ['#1]-MCH (NEN) and 50

15  miof the appropriate concentration of compound (4X the desired final concentration).
Nonspecific binding was determined by including 1 yM 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.

Table 1 -

Structure Avg. MCH Structure Avg. MCH
Ki (nM) Ki (nM)

;? ; N
avat O
) 0

4 N
N/
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saturated NaHCO3 sol ution, then extracted wth di chl oronmet hane (15@5 MAY)2006
three tines. The combined organic extracts were washed with brine (80 ni-)
and concentrated. The, 5 residue was chromatographed on silica gel eluting
wWith 1 WO BMIMEOH in CH2CI2 to give 2.36 g of conpound FA/USREH6n z f or
C16H23Br NO = 324; found mz = 324. Procedure B: To a stirred suspension of
0.32 g (1.0 mmol) of conpound-1A in Boal of acetonitrile was added 0.3 nL
(4.8 mol) of spoaardrated HAgMeH O C. The nguiy dhfe 10 wasy rﬂ@_ql to room
tenperature and stirred for 4Ri(am) It was quenched with 40 nL gi(,myturated
NaHCQG3, extrted with ethyl acetate (40 my) three times. The gonbi ned
organi c eXxtrats were washed with 30 nL o "brine and concentrated. The

resi due was patogr aphed on silica g elutifg. with 1 to 3% MeOH in
CH2Cl 2 plusl0 A0 to give 0.33 g of ¢ . Calcd mz for

C16H26Br N20 = 5; found nlz =365. 15 Proce 'C. A suspension of 0.3 g
(0.82 mol ) of rrpound 2A in 10 nmL of 2N HQ jwas refluxed for 110 h. It was
basified with 40 nL of diluted NHACH sol utio then extracted wth CH2Cl 2
(40 m-) three tinmes. The conbi ned organic ex cts were washed with 30 niL
of brine, concentrated. The re5| due was chronatographed on silica gel eluting
with 20 1 % MeOH i n CI—|2CI2 ﬁlus 1 %N O—| to give conpound20.2 g of 3A
Calcd mz fory-Cl6H24Br N2 = 323; found mz = 323., Procedure D. A m xture of
1.46 g (4 Mo 3 ound 3A, 0.88 g (6 mol ) }9f 3- cyanophenyl boroni c
acid, 0.46 g ( r%m)I) of Pd(PPh3)4 in 5 of 2CB and 20 25 nL of

t ol uene- MeOH (1%1) solution was refluxed undef~N2 atnosphere for 18 hrs. It
was cooled to r@)mtenperature and passed thrgugh a pad of celite and washed
with ethyl acetate. The filtrate was concentltated, the residue was

chromat ographed on silica gel eluting with 1 W30 MeOH in CH2CI 2 plus 1%
NH4OH to give 1.32 g of

5% ~ wb |
g

16 r
L ;
aP ey
18 ¥ _N )
Q -}
S5
= O 26 7 |
AL -



conpound 4A. Calcd mz for C23H23N3 = 346; found mz = 346. 30 ProdtMaxYa0es
To a stirred solution of 1.62 g (10 mmol) of 3,5-dichloroaniline and 2 g of
triethylamne in 20 nL of CH2CI 2 was added 2-bronogcetyl bromde at 0 C. The
m xt ur eWRSeHM8red at 0 Cfor 2 hrs, diluted with 100 nPCHUSEYHYI6 act at e.
The solution was washed with 50 nL of diluted NaOH;, the aqueous |ayer was
extracted with 50 nL 25 MAY 2006 WD Q81045918 PCTI US02/ 37956 -31- of ethyl
acetate. The oifk@@d Or gani gvgeMoract s were waghrshd th 50 nivgimdy i ne,
concentrated to give 2.95 g oi(emppound 5A. 1H NVR (CDCI 3, 40K (Maz) S 8. 15
(br, 1H), 51 (s, 2H), 7.16 42, 1H, 4. oF (s, 2H). ConmpoundssbB, 5C, 5D and
5E can be*phdpared anal ogously. 5 Procedyre F: A mxture of 0.17 g (0.5
nmol ) of corrpr?d4’0.85 g (0.3 mmol) conpolnd 5A and 0.083 g (0.6
mol ) of K2CO8 XJT & fl® of CH3CN was stirregiat 6 for 16 hrs. It was
diluted with" 25 of H20 and extracted w t ‘E}H‘yl acetate (30 nL) three
times. The compBi ned organi c extracts were hed with 25 nL of brine and
concentr at ed. The residue was purified bylpreparative TLC eluting with 10%
MeOH in CH2CI 2 plus 1 % NHAOH to give 0.089\8155;c conpound 6A. Calcd mz for
C31H33CI 2N40 = 548; found mz = 547. The fol l'a ng conpounds can be prepared
anal ogously. Conpound 6B: calcd mz for C32H33F4N40 = 565: found m z =565.

15 Conpound..6C. calcd mz for €31H33CI FNAQ = 531; found nlz = 231. Conpound
6D. cal cd= for C32H33CI F3N40 = 581; found mz =581. Conpound 6E: calcd

m z for C31H3 2&&@,515; found mz = 51 }Qn
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Procedure G A m xture of 0.023 g (0.004 mmol ) of conmpound 6A, 0. 025 MAYR006
aqueous HCHO 20 (37% and NaBH(QAc)3 in 2 nL of CH2CI2 was stirred at room
tenperature for 90 h. 'Direct preparative TLC eluting with 10% MeOH i n CH2Cl 2
plus 1 WONPBOEHMIave 0.022 g of conpound 7A. Cal cd nf z fRET/ESRABEE 2N20 =
561; found nmlz =561. The foll ow ng conpounds can be prepared anal ogously.
Conpound 7B: calcd mz for C33H35FAN4 = 579; found nmz =579. 25 Conpound
7C. calcd mz 2H35CI FI4Q mch45; found = . Compo _Mby calcd nfz
for Caaresa FAIEE0s. o (,?'nﬁg > 508, corburade; D ﬂgmm for
C36H39CI F3NAQ = 635; found m zgg 635. CompQund 7F: calcd mz for C32H35F2N40
n12-52:9. Compound 7G cac didi z for, C35H39F2N4O = 569; found
mz = 569. 30~gR0 ds 13A-13D (fornula Idx pre g:)e.pared according to the
Experi ment al ¥ OC WY2006 WO 03/ 015918

PCT/ 11S02/ 37956,-32 NC R Fornula 1d 13A R ket hyl 13B Rl = . -
cycl-opropyl metbyl 13C R = cyclopentyl 18R =H Procedure A To a stirred
solution of 1546 g (59 mol) of 4-(4-bromgphenyl)-4-piperidinol in

a a 3.2

¢ d 4
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5 75 nL of nmethanol was added 15.65 g (71 mmol ) of di-t-butyl dicarbonate in
portions. The stirring was continued overnight. It was concentr at e MA¥2006
partitioned between 25 nL of saturated NaHCO3 and 50 mL of CH2Cl 2. The
organi c_| ayer was separated and the aqueous |ayer was extracted with CH2Cl 2
(50 n -)w‘?ﬁ:fj‘é*és"tsi mes. The conbined organic extracts wer ECRASAEHN¢ th brine
(25 m-) and concentrated. The residue was 10 chromat ographed on silica gel
eluting with 10% Et OAc i n Hexanes to-gp.ve 20.8 g of conmpound 8. Calcd niz
for G 6H23Br NBtrasctehd; foundavg.amceH 356. Procedgirgalire TO @ stingadcgol ution of
9.75 g (27 nmmol ) of conpound K@M 60 nL of toluene/water/ethgpgmy(4:2:1) was
added 4.91 32 mmol ) of 3-cy#méphenyl borgnic 15 acid, 11.2 g (gl nmol ) of
pot assi umc gnate and 1.56 g (1.3 mol ) ©f tetrakistriphenyl phosphine
pal | adium Th d@ was heated to refl&k and irred overnight. It was
filtered over of“celite, concentrated janfl sartitioned between 20 niL of
NaHCO8 and 20 of CH2Cl 2. The organic |ayeX was separated and the aqueoss
| ayer was extr ed with CH2CI2 (20 m -) three~tines. The conbi ned organic 20
extracts were washed with 20 nL of brine and¢gncentrated. The residue was °
chromat ographed on silica gel eluting with 20 to 35% Et QAc i n hexanes to give
5.7 g of conpound 9. Calcd mz for C23H27N203 = 379; found mz =379.
Procedure C. To a Eti rred solutdon of 15.1pg (132 nmol) of potassi um hydride

(3599 in 20 nL f THE was slowy add a solytion of 8.3 g (22 mmol ) of
conmpound 9 in 50 of THE 25 MAY 2006 3/ 045¢38 PCT/ US02/ 37956 -33- at O
C. After stirrin r 1 h, a solution of 6¢ g}(n mol ) of brompacetic acid

in 20 nL of HE -"\as i nt roduced over 30 nmin sat OT. It was stirred and
war med t o & defn)
4 j
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tenperature overnight and then quenched with 20 nL of water. |t waS)smay 2006
concentrated, diluted with 25 nL of saturated NaHCO3 and extracted with
CHzCI2 (5 m-) four tinmes. 5 The conbi ned organic extracts were washed with
25 mL oQPVHEEnd concentrated. The residue was chr omaPEBUapHEdsion silica
gel eluting wwth 2 to 5% MeOH in CHZCIZ plus 1 %HOAC to give conpound 8.7 g

of 10. Calcd mz for C25H25N205 = found mz = 437. Procedure Do 10 A
solution of O 1.14 mo onpound 10, (1.7 1, 3-

di cycl ohexyl §§ gt('j'g‘?r m de, b)’%%kﬁ( 1.4 mol) ot? %g?gdr chl or ognn ne and 0.013
g of DMAP in 10 nL of THE wasggstirred at yoomtenperature for hrs. It was

diluted with 10 nL of satur#ted NaHCO3 and extracted W th
CH2Cl 2 (10 ) 16@e times. The conbi norganr% | ayers were washed with 10
m. of brine a e W@ omat ographed on silica
gel eluting Weth 5 to 35% EtOAc in hexanes<{plis’ 1% NH4CH to give O.44. g of
conpound 11. 80; found nfz = 580. Procedure
E: To a stiried solution of 0.44 g (0.75 bOf conpound 11 in 2.5 nL of

concentr

CH2Cl 2 20 was added 2.5 nL of TFA at 0 C. ThHe)m xture was stirred at 0 C for
30 mnutes and concentrated. The residue was Jpurified over silica gel
eluting with 2 to 3% MeCH in CI—|2CI2 pl us 1% NH4OH to give 0.31 g of conpound
13D. Calcd™yi z for C26H24CI 2N3®2 = 480; found rﬂz = 480. _Procedure F: 25 A
sol ution of\0. 035 (0.073 nmol) of compptind 130 012 g (0.15 mml ) of
aqueous HC :Ug/o nd 0.049 g (0.22 mot of NaBR(OAC)3 in 2 nL of CH2CI 2
was stirred a7 roonftenperature overni ght xture was purified by
preparative &

0.03 ¢



Calcd mz for C27H26CI 2N302 = 494; found mz = 494. 30 The fol | ow ng MAY 2006
corrpounds can be prepared anal ogously. Conpound 13B: calcd mz for

C30H30CI 2 534; found Nz —534 Conmpound 13C. calcd niz for

C31H32Cl H‘Z’"ﬂ %548; found mz = 548. 25 MAY 2006 WO 03/ BEFII02/PEN US02/ 37956
-34- The conpounds of fornula I d| spl ay pharnmacol ogical activity in a test
procedure designed to denonstrate MCH4receptor antagonist activity. The
conpounds are SwictuiedXi C at pgmeeutical ly tdipgam@ut i ¢ dosagg. MCH
Experinmental Procedures--C-|iKi{eth) Series of Schenes 3 and 4 l?r(amdure A To
a suspensiss . - 4- phenyl pi peri di ne

hydr ochl o e and 8.94 nL (100 mmol ) of c4ol opentanone in 125 nL of CH2C 2
was added pR5 91 nmol ) of acetic aci 26. ' (120 mmol ) of NaBH( OAc) 3.
The 10 m xt et tirred at room tenper at X wo days. It was diluted
with 150 nL P sat urated NaHCO3, and extragtyed with CH2Cl 2. The conbi ned -
organic extrgtts were washed with brine andrconcentrated. The residue was
chromat ograghed on silica gel eluting with to 3% MeOH in CH2ClI 2 to give
20.6 g of conpound 14. Calcd mlz for C17H23N2 = 255.19; found mz = 255. 1.
15 Conpoungdr 29G can be preparedanal ogougly. Calcd m'z for C31H32F2N30 =
500.2; f d mMz = 500.1 Procedure B: Td a stirred solution of 8.0 g (29
mol ) of 1-¥Benzyl o4 cyano- 4- phenyl pi peri e in 100 nL of CH2ClI 2 was added
38 nL (38 I;Qj{ | BAL i n toluene. The xture ywas 20 warned to room
tenperature ernight. Additional 5.5 nmL ( “j\i_ Dl BAL was

52
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added at roomtenperature. After 15 min, the solution was cool ed t o5M8y &eos! t
was quenched with 15 nmL of MeOH, and warned to roomtenperature. It was
filtered over pad of celite, and the filtrate was concentrated. The

resi due%@/‘h‘h?lérrat ographed on silica gel eluting with BCT/GSGW7MSOH i n

CH2Cl 2 to give 3.92 g of conpound 21. Calcd 25 miz for CL9H22NO = 280.17;
found m'z =280. 3. Conpound 15 can beyprepared anal ogously. Calcd mz for
CL7H24NO = 258, 'Ijﬁz %ound Mx,qed- 1. Pr ocedu§§_ gurTo a suspg e of 1.8 ¢
(45 mmol) of NaH (60% in 25Q(,gmof THE was added 30 7. 28 g,(@gﬂ,, 1) of
trimethyl- hosphonoacet ate at After irring for 50 mn sol ution of
8.4 g (30 ) of compound 21 in 40 nL o HE was introduced at 0 C. It was
stirred at oggtg{[perature for 18 h and4 Wtrat ed. The residue was
di ssol ved i BOy " of H20 and extracted w portions of 150 nL of
ethyl acetat&,J The conbi ned organic extract(sjwere washed with 60 nL of brine
and concentrgﬂ}ed. 25 MAY 2006 WO 03/045918 PCT/ US02/ 37956 -35- The residue
was chromat ogr aphed on silica gel eluting wit’/h 1 to 3% MeOH in CH2Cl 2 pl us
1% NHAOH tQ gi ve conpound 8.7 I of 22. Cal mz for C22H26NC210= 336. 2;

found nml z 336.1. Compound 16 can be prepa

r

C20H28 A 2 314.2; found 5 nmz 314.1. Pr o@f@ To a sol ution of 0.67 g
(2 mol) o ? 22, 30g(47 mol ) of H P4~ Tn 30 nL of MeOH was
added 0.2 ‘T\TF)Q O"—|)2/C The mixture was stirged at 60 C for 2 h. It was

¥ ;
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10 nL of 1IN NaOH, and extracted with four portions of 60 nL of ethylsmmeet@se.
The conbined organic | ayers were washed with 50 nL of brine and
concentrated. The residue was chronatographed on silica eluting with 1
to 4% WEPHHEBoCI 2 plus 1 % NHAOH to give 0.42 g of cBgﬁﬂﬁﬁUTQ3i Calcd m z
for CL5H22NO2 = 248.17; found mz = 248.3. 15 Conpound 17 can be prepared
anal ogously. Calcd nmlz for C20H30NO2 4g.316.2; found mz = 316.3. Procedure
E: To a sol utigtfuctlired- 4 9 (2AveBmop! ) of compeppegd i N 50 MayPiuddi2Cl 2 was
added 7.5 g (78 mmol) of MSHikhmg 0 C. After 10 min, 1, 3-di bgqam S, 5- 20
dlnethylhyQant0|n was added. The m xture was stkrored at roomtenperature for
24 h, and uenched with 2 g of Na2S203. It was jdytuted with 100 nL of CH2C 2,
and washe@) with O nmL of 1 N NaOH The aqueaqu$ |ayer was extracted with two
portions off320 aof CH2Cl 2. The conbi ned organic | ayers were washed with
80 nL of br ahd concentrated. The re?D&ﬁéi@as purified over silica.gel.
eluting with to 4% MeOH in 25 CH2Cl 2 pldus 1% NHACH to give 3.82 g of
conmpound 24. cd mz for CI5H21BrNO2 = 326.1;y%ound m z 326.1. Conpound
18 can be preﬁ%ﬁed anal ogously. Calcd mz for C20H29Br NO2 394 1, found mz
394.1. Procedure F: 30 To a solution of 2.4 g (6.1 mmol) of conpound 18,

1 5 g (9.3 pmol) of 3- cyanophenyl boronic acid, apd 0.67 g (0.8.2mml) of
Pd(PPh3) 4 i(n 30 nL of MeOH toluene (1:1) was ad “6 nL of 2N Na2CO3. The
m xture stirréd under reflux for 18 h and coficentrated. The residue was

di ssol ved i 58;6 o saturated NaHCO3, and extydcted with three portions of
80 nL of et et at e. The conbi ned orgapic layers 25 MAY 2006
(-0
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WO 03/ 045918 PCT/ US02/ 37956 -36- were washed with 50 nmL of brine arndmAy 2006
concentrated. The residue was purified over silica gel eluting with 1 to 3%
MeOH i n CHZCI2 Ius 1- % NH4OH to give 1.42 g of ~ conpound 19. Calcd mz for
C27HI3NDEA34P1Y 3 found mz = 417.4. Conmpoung 27 can RCHUpared
anal ogously. Cal cd mz for 032H34F2N3CB = 546.2; 5 found mz = 546. 1.
Procedure G To a solution of 0.05 g440.12 mmol) of conpound 19 in 2 nL of
tol uene was agdedr®- 129(3 | vcaf NaH(60/() g stirring fapyl0 mn, a
solution of 0.04 g (0.2 molk) (i) 4- Chl oro- 3- tr| uororrethyla(ﬂ,'ﬂ),)ne in 1l nL
of toluene was added. The mixture 10 was stirred under reflux ipr 4 h and
oomtenperature. It was pouredyinto 20 g of ice, and extracted
rtions.of 30 nL of ethyl acet The,conbi ned organic |ayers
oL of brine and conce gj‘g The residue was purified
by prepar at Celuting with 10% MeQOH i T2 plus 1 % NHAOH to give .
0.018 g of ound 20A. Calcd nmfz for CHNG~=;, found mz = 580.3. 15 The
fol |l owi ng corq(i%lgnds can be prepared anal oggysly. Conpound 20B: Calcd niz for
(

C32H34C12N30O 1)} 546.2; found nlz 546.1. Conpound 20C. Calcd mz for
C32H34Cl FN30 1) 530.2; found nmz 530.1. Conpound 20D: Calcd mz for
C32H34F2N30O (M+l)' = 514.2; found niz 514 1. Conpound 20E: Calcd nfz for
C32H34Cl 2N3O (I\/H)' = 546. 2; found rﬂz = 546.1 20 Conpound 203 Calcd nz for
C32H34F2 (Mr1)" = 514.2; found mz = 5 .1 The foll ow ng conmpounds can

al so be ar ebpy anal ogous chem stry: C Compound R, R2Mol ecul ar




Cal cd m zfound m z #Formula (M+H)' 20G3-C 5- G C31H32Cl 2N30532. 2532. 1

20H3- F5- FC31H32F2N30500. 3500. 1 2014- Cl HC311- 133C1N30498. 23498. 1 25 MAY 2006
20J3- C 4- FC31H32Cl FN30516. 2516. 1 25 MAY 2006 WO 03/ 045918 - 37 PCT/ US02/ 37956
20K3- FSQ,SFCS%@%I—IyFM\BOSSO. 3550. 1 20L4-d 3- CF3C32H32CI F3N30566. 2566. 1

20MB- d 4- 1% 132C1N40523. 2523. 1 Procedure H A sol uti BRTAPOMT85G (11, 7
mml ) of conmpound 24, and 3.0 g (13.8mmol) of (Boc)20 in 60 nmL of MeOH was
stirred at roomtenperature for 18 h48nd concentrated. The residue was
purified over seidctuira gel el wivgngcHi th 5 to 25%upikuck acet at eaigiMegkanes to
give 3.45 g of conpound 25. &) m z for C20H29Br N4 = 426. IKi(hmynd mz =
426.2. Progedure |I: To a solution of 0.37 3 ) of 3,4-difluoroaniline
in 3 nL of foluene was added 1.6 niL (3. Al Me3 in toluene. After
stirring athyroomsdenperature for 10 20 mn, a l'ution of 1 g (2.35 mmol) of
conmpound 25 3 of toluene was introduced. ¥fhe m xture was stirred under
reflux for ainy and cool ed to room terrperattfbe. It was diluted with- 100-nmL
of ether, washgd with 50 nL of 0.5N HCl, 50 nL of brine, and concentrated.
The residue wds _purified over silica gel eluting with 5 to 25%ethyl acetate
/1% NHAOH to give 0.64 g of conpound 26. Cal cd

—n
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15 mz for C25H30Br F2N2O3 = 523.1; found mz = 523.1. Procedure J: 25M&v 2006
solution of 0.17 g (0.31 mmol) of conpound 27 in 3 nL of CH2CI 2 was added 3
mL TFA. The mixture was stirred at roomtenperature for 40 mn and
concent WO e459181t was diluted with 30 nL of CH2C 2, washbetuseddrys0 nmL of
saturated 20 NaHCO3, and 15 nL of brine. It was concentrated to give 0. 124 ¢
of crude conpound 28. Calcd mz for,4 ?27H26F2N30 = 446.2; found mz = 446. 1.
Procedure K: | ution 0 g (0.045 conmpoun 1.5 mL of
CH2Cl 2 were %ﬁ%% g (8{" ,?'n%%'l) of Et3Nn§ﬁjé'):B"%2 g (0. K?g&, of Ac20

The m xturg was 25 stirred atmoomterrper ure for, 18 h. Diregt preparative

TLC puri f] ‘at i on _eluting with 10% MeCH i give 0.02 g of conpound
29A. Cal cdim z fQr, C2OH28F2N302 = 488. 2; = 488.1. The foll ow ng
conpounds gg epar ed anal ogously Compou 29B: Calcd Mz for

C28H28F2N30 "524.2; found m z 524.1. 30 npound 29C. Calcd mz for .

C30H30F2N303.,= 518.2; found mMz 518. 1. Co und 29D Calcd mfz for
C32H35F2N402~+ 545.2; found m z 545.1. 25 2006 WO 03/ 045918
PCT/ USOZ/ 37956 - 38- Corrpound 29E: Calcd mz for C29H31F2N4AO8S = 553.2; found

mz = 553. Conpound 29F: Cal 8d niz for 3S = 553.251found Mz =
553. 1 eceptpr binding assa 5 Menbr ane cells expressing the MCH
recept or re prgpared by lysing cells with HEPES for 15 min at 4C.

Cell |ysat \@L centrifuged (12.5000 x g, mn) and the pellet was

re-suspended>\h 5 mM HEPES. For each 96-well plate
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(Mcrolite, Dynex Technologies), 1 ng of cell nenbranes were i ncubajseabios
10 ng of wheat germ aggl utinin SPA beads (Anrersham for 5 mnat 4 Cin a
volume of 10 m of 10 binding buffer (25 nM HEPES, 10 nM M3l 2, 10 nM NaCl, 5
mvl MhCl YO B3SMUBBSA) . The nmenbrane/ bead ni xture was centP[:ll‘msgﬁmgéciSOO X g,
3.5 mn), the supernatant was aspirated, and the pellet was re-suspended in
10 m binding buffer. The centrifugatshon, aspiration and re-suspension were

t hen repeat ed. sﬂ&u,rgenbrane/%aﬂ,dn xture (100(5‘&@6'?_I Jas then add 0 96- wel |
pl ates contai ning 50 pl of [ 7251] - MCH and 50 15 ,(nﬂ t he

appropriatg concentration of casrpound (4X the desired final congehtration).
Nonspeci fH{c bi ndi,ng was determ ned by inclyding 1 pMMCH in the binding
react i on{_! The bi ing reaction was incub at ro tenperature for 2 h.

Pl at es wer hey dlyzed in a TOPCOUNT m c gintillation counter
(Packard) . s analyzed and Ki val ues r det er mi ned usi ng G aphPad.
Prism 20 Fdr jthe conmpounds of this inventio a range of MCH receptor

bi nding actiVity (Ki values) of from about nM to about 1500 nM was .
observed. Cofppounds of this invention have a binding activity in the range
of froma nMto about 1000 nM Table 1 Structure Structure Avg. MCH Ki
(nM Ki (n MCH 25 MAY 2006 WO 03/045918 PCT/ US02/ 37956 Structure b b
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HAg. MCH Ki (nM 3.2 8.6 16 18 -39 0 b 2.6 Structure Avg. MCH KI5 MA¥®00£9
20 25 MAY 2006 WD 03/045918 Structure PCT/US02/ 37956 Avg. MCH Ki (nM 4.2
-40 Structure Avg. MCH '

WO 03/045918 PCT/US02/37956
-51-
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Ki (nM 50 23 42 e~r~0 16 15 39 b b 6 2.5 6.2 25 MAY 2006 WD 03/ 045918
PCT/ U502/ 37956 Structure b -41- Avg. MCH Ki (nM 69 3.2 4 1.8 2. 225MAYC2006 e
Avg. MCH Ki (nM

WO 03/045918 PCT/US02/37956
-52.
Structure Avg. MCH Structure Avg. MCH
Ki (nM) Ki (nM)
p i 69
35 .

While the present invention has been described in conjunction with the specific
embodiments set forth above, many alternatives, modifications and other variations
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.



25 MAY 2006 WD 03/ 045918 Structure b PCT/ US02/ 37956 -42- Avg. MCH Sigm& Y6
Avg. MCH Ki (nM Ki (nM 10.6 2 72 23 76 25 MAY 2006 WD 03/ 015918 Structure
Avg. MCH Ki (nM 56 3 4.7 25 70 -43 Structure PCT/US02/ 37956

WO 03/045918 PCT/US02/37936

-53-
WHAT IS CLAIMED:

1. A compound of formula I:
Ar!
b = 2 3
R R
~ X N
\R1o
m

O
N
L

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)NRBR?®, C(O)OR?®, OCF3, CF3, S(0,)R® and C(O)R®,
or two adjacent R’ can be joined together to form an alkylenedioxy selected from

o b0
§ - §\oj :

~0
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 -

L

R'is H, alkyl, aryl, aralkyl, aryloxyalkyl, hydroxyalkyl, alkoxyalkyl, heteroaryl,
(styrenyl)methyl, heteroaralkyl, cycloalkytalkyl, heterocyclyl, cycloalkyl, wherein each of
éaid 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(OYOR®,
C(O)R® , C(OINRER?®, (R"),-substituted aryl or (R7),-substituted heteroaryl, wherein p is
a number from 1 to 5 and when p is more than 1, each_R7 can be the same or different

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



Avg. MCH Ki (nM 25 MAY 2006 WD 03/045918 Structure a -44- Avg. MZFMAY 2006V)
99 63 d a Structure PCT/US02/ 37956 Avg. MCH Ki
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-54-
cycloalkyl, OH, alkoxy, CN, halogen, heteroaryl, OC(O)OH; aryloxy, NR°R®,
C(O)NR®R®, N(R?)C(O)R®, N(R®)S(02)R®, S(02)NR®R?®, C(0)OR®, OCF3, CF3, SR®,
S(02)R® and C(O)R?,
or two adjacent R’ can be joined together to form an alkylenedioxy selected from
§’0> g/ Oj
g\o or g\ o .

R? R?, R® and R® can each be the same or different and each independently H

or alkyl, _
or R? and R? together are alkylene and with the carbon to which they are
attached form a 3 to 7 membered ring;

>

R*is H, alkyl, aralkyl, R°C(O), R®S(O; ) 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
hydrogen or independently selected from the group consisting of OH, alkoxy, CN,
halogen, NR®R®, C(O)NRBR?, N(R®)C(O)R®, N(R®)S(02)R®, -S(02)NR®R®, C(O)OR?,
OCF;3, CF3, $(02)R’ and C(O)R’,

R is aryl, heteroaryl, (R7),-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
consisting of OH, alkoxy, CN, halogen, NR®R®, C(ONR®R® N(R®)C(O)R®
N(R®)S(02)R®, S(O)NRPR®, C(O)OR®, OCF;, 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

_ /™ £ Nt N NP
- Jk TN _JOH —N NR—N Oand-N 8

X is N(R%, 0, S, S0, S(02), C(O) or CHy;
Y is O, CH,, C(0), N(H), N(R®) or S;
kis0,1or2;

mis 0, 1or2;

(nM) 52 25 MAY 2006 WD



-45- Avg. MCH Ki (nM Structure a Avg. MCH Ki (nM 77 n 10 a O 25 MAY 2006
PCT/ US021379i6 d b 48 49 25 MAY 2006 WO 03/ 0-45918 Structure 0 0 -46- Avg.
MCH Ki (nM

WO 03/045918 PCT/US02/37956

-55-
nis0or?2;

and

wherein each of said alkyl, alkylene, heteroalkylene, aryl, araikyl, alkoxy,
arylyoxy, aryloxyalkyl, hydroxyalkyl, alkoxyalkyl, heterocyclyl, heterocycloalkyl,
5 heteroaryl, heteroaralkyl, cycloalkylalkyl, heterocyclyl and cycloalkyl can be
unsubstituted or optionally substituted with one or more R” moieties which can be the
same or different.

2. The compound of claim 1 of formula la:

NC! R* o

10 R’
formula la
or a pharmaceutically acceptable salt or solvate of said compound, wherein:
| qis 1or2; | |
R'is H, alkyl or cycloalkyl;
15 R*is H or alky);
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 1b: -

i) “(a)

H
N

O

formula Ib
or a pharmaceutically acceptable salt or solvate of said compound, wherein:
qis 1or2;

25 Zis 1 or 2 substituents which can be the same or different and independently
selected from the group consisting of halogen, CF; and OCF;.
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4, The compound of claim 1 of formula ic:

NC (R 0

formula Ic
5  or a pharmaceutically acceptable salt or solvate of said compound, wherein:
gisior2,
Ris H, alkyl or cycloalkyt;
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 OCF;.

5. The compound of claim 1 of formuia id:
NC o 3
o N L

15 formula id
or a pharmaceutically acceptable salt or solvate of said compound, wherein:
gis1or2
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:
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CN

0 Z
N a2 Zia)
h H
ch
formula le -

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

qis1or2;
5 Z is independently selected from the group consisting of Cl, CF; and F
7. The compound of claim 1 of formula If;
CN
“5\* e d
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{0O), CH3S(02), CH3CH,0C(Q),
(CH3CH2):NC(O), (CH3)2NS(0O2), CH3CH2NHS(O7) and cyclopropylmethyt.

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

00 b Lo
S &
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25 MAY 2006 WO 03/045918 PCT/ US02/ 37956 -53 WHAT IS CLAIMED: 1. A campouige Of
formula I: Art 0 5 H Rlo or a pharmaceutically acceptable salt or solvate of
sai d compound, wherein:-Ar' is aryl, heteroaryl, (R7)P substituted aryl or
(R7) p sMB¥¥HENEd heteroaryl, wherein p is a nunber froRrCIUseSosnd when p
is nore than 1, each R7 can be the sane or different and each R7 is hydrogen
or independently selected fromthe giggup 10 consisting of OH, al koxy, CN,

hal ogen, NR8R9, (O NRSR9, N(RB)C(OR5, N(R8)S(02)R5, $(02)NR8SR9, C(O) ORs,
OCF3, CF3, S(02)R d C(OR5, or two adjatent R7 can be joined together to

form an al kyl enedi 0 selected from1l, O ¥ O -o90r or when Ar' is an (R7)p-
a‘ ichit is 15 shown

substituted aryl %ﬁﬂbre R7 and the phenyl ngqt

attached in Fom%&l | can be bridged by Y sﬁmwn by R is H alkyl, aryl,
|, hydroxyal kyl, al koxyg |, heteroaryl,

(styrenyl) : teroaral kyl, cycl oal kyl af’k}

ar al kyl , -
|, heterocyclyl, cycloal kyl,

wher ei n ch of said alkyl, aral kyl, aryloxyﬁlkyl, hydr oxyal kyl ,

al koxyal kyl , heteroaral kyl, cycl oal kyl al kyl, 20 heterocyclyl and cycl oal kyl-

can be uns tituted or optionally substituted with one or nore R7 noieties

which can b he iifﬁ%or different, -S(02 R8R9,US(02)R5, C( O ORS,

s L
35
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C(OR5 , C(O)NR8R9, (R7)P substituted aryl or (R7),-substituted hetgyQqayyos
wherein pis a nunber- froml1l to 5 and when p is nore than 1, each R7 can be
the same_or different .and each R7 is hydrogen or “i ndependently sel ected from
the groubC&¥MEP¥ing of alkyl, 25 MAY 2006 WO 03/ 045918 PCT/USSY27937956 - 54-
cycl oal kyl, OH, al koxy, CN, hal ogen, heteroaryl, OC(O OH, aryloxy, NR8R9,
C(ONRR9, N(R8)C(OR5, N(R8)S(2)R5, .6§.02) NR8R9, C(O) OR8, OCF3, CF3, SR5,
S(02) R5 and O R5, or two adjacent R7 can pe joined together to form an

al kyl enedi"oX{_sel ected from ~-Oor OR2, K3, R8 and RO can each be the sane
or different ﬁ,l%\ independently H or{ &l kyl; ®r R2 and R3 together are

al kyl ene and wiyh't hé* carbon to which they e hed forma 3 to 7
menbered ring; 110 R4 is H, alkyl, aralkyl, Q(b R5S(2) or R5 is alkyl or
aryl; R5 is alkyl, aralkyl or (R7)P substituted aral kyl, wherein p is a
nunber from2 to 5 and when p is nore than each R7 can be the sane.or
different and each R7 is hydrogen or indepen tly selected fromthe group
consi sting of OH al koxy, CN, 15 hal ogen, NR§RI, C(O NRBRI9, N(R8)C(O R5,
N(R8) S(Q2) R5, -S(O2)NRBR9, C(O OR8. OCF3, CF3, S(02)R5 and C(OR5, R70 is
aryl, heter yl, (R7)P substituted aryl op (R7)p-substituted heteroaryl,
wherein p i nHLﬁnb r«froml to 5 and wh pis pgore than 1, each R7 can be
the sane or t.,and each R7 is hy gen o@)i\ndependently sel ected from
the group 20 cgnsistimg of OH, al koxy, CN, . NR8R9, C(O) NR8R9,
N(R8) C( O R5, C)
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N(R8) S(O2) R5, S(02) NRR9, C(O OR8, OCF3, CF3 , S(02)R5, C(OR5 and 25MAY 2006

het erocycl oal 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 NRLO to forma heterocyclyl ring

sel ect edv‘?P’HPr?;?We group consisting of 25 /O k -N- OH - NAGTRIS0287%0d- NS O X -
is NNR4), O S, $40 S(@2), O or CH2; Yis 0, CH2, (O, N(H, NR or S
k is O, 1 or 2; msO0,2lor2; 25 NAY 2066 WO 03/ 045918 PCT/ US02/ 37956 ni sOor 2;

and -55 wherein gach of said al kyl, alkylene, heteroal kyl ene, aryl, aral kyl,

al koxy, aryl yoxy@yl oxyal kyl , hydroxyal Kyl , al koxyal kyl, heterocyclyl,

het erocycl oal kyl ,, 3 heteroaryl, heteroarafkyl, cytloal kylal kyl, heterocyclyl
and cycl oal kyl calf be unsubstituted or opty

nore R7 noj-eti ich can be the sane or
claimi1 ofw@l a: NC 10 (q)
% o

nad | ubstituted wth one or
f ent. 2. The conpound of

a

|



formula |a or a pharnmaceutically acceptable salt or solvate of sai hsapesngd,
wherein: qis 1 or 2;, R is H alkyl or cycloalkyl; 15 R4 is H or alkyl;
and Z is 1 or 2 substituents which can be the same or different and

i ndepen¥hoya45918el ect ed fromthe group consisting of hal pgeose2@éscand OCF3
20 3. The conpound of claim1l of formula I'b: NC (q) fornula I'b or a

phar maceutical ly acceptable salt or | vate of said conpound, wherein: qis
1 or 2; 25 Zis 1 or 2 substituents which can be the sane or different and
indepen selected fromthe group co |st| ng of hal ogen, CF3 and OCF3.
25 MAY 2006 3( @45918 PCT/ US02/ 37956 The conpound of claim 1 of
formula | c: 4q) formula Ic 5 or a pha L@gally acceptabl e salt or
sol vate of sa °t:orrpound wherein: qis 1 oj}!

N4
o




Ris H alkyl or cycloalkyl; and Zis 1 or 2 substituents which camsheat bee
sane or di ffer ent and independently 10 selected fromthe group consisting of
hal ogen, and OCF3. 5. The conpound of claim1 of fornmula Id: NCN H 15
f or nul a"YQ 81“‘3‘%har maceutical |y acceptable salt or sol va@/ggo2saisd conpound,
wherein: gislor2; RL is independently selected fromthe group consisting of
H, al kyl and cycl oaI kyl; and 20 Z is4l or 2 substituents which can be the
sanme or different and i ndependently selected fromthe group consisting of
and OCF3. 6. The conpound of= im1l of fornula le: 25 MAY 2006
WO 03/ 04591 C;[/DU "/ 37956 -57 CN 6 formul a gﬁr a pharmaceutically

hdr, vate of said compound, fefny g is lor 2, 5Zis
of , CF3 and F 7. The

conmpound of gl,@l m1 of formula It

2% .

F,

o | O
Ay e &y J‘Lﬁﬂa

0 0
- .



CN 10 R formula If or a pharmaceutically acceptable salt or solvate of said
conpound, wherein Ris selected fromthe group consisting of CH3C((QS5MAY 2006
CH3S(02), CHSCHZOC(O), (CH3CH2) 2NC( O, (CH3)2NS(02), CH3CH2NHS(02) and

cycl oprgp | met h 15 8. The conpound of claim 1l selected fromthe group
consi st éf’f"*Nl Cl NCC C C 25 MAY 2006 WO 03/ 045918PCHBS®R/ISINC NC Cl F
NC Cl

-65-




PCT/ USU2/ 3791 6 CF3 Cl

25 MAY 2006 NC NC WD 03/045918 b 6 -59 NG MAY 2006

PCT/ US02137956 CI CI 25 MAY 2006 WO 03/045918 -60 b 6 PCT/US02/379i 6 25 NAY

2006 WD 03/045918 -61
WO 03/045918

PCT/US02/37956

-66-




6 6 PCT/US02/ 37956 25 NMAY 2006 WO 03/045918 -62 b PCT/ US02/ 37956 2525y 2666
WD 03/045918 -63 a b 0 Q I-b PCT/US02/37956 25 MAY 2006 WO 03/045918 -64 d

PCT/ USO2/ 37956 25 MAY-2006 WO 03/ 045918 - 65
WO 03/045918 PCT/US02/37956

-67-
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2006 WD 03/ 015918 -67 d of PCTI US02/ 37956 25 MAY 2006 WD 03/ 045918 -68 “in 00

PCTI US02/ 37956 25 MAY 2006 WO 03/045918 -69 b PCT/ US02/ 37956 25 MAY 2006
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WD 03/045918 ,% -t n C(~ r V ko PCT/US02/ 37916 25 NAY 2006 WO 03/ (438432008 1
PCT/ US02/ 37956 25 MAY 2006 WO 03/045918 PCT/ U502/ 37956 -72 or or a
pharmaceutically acceptable salt or solvate of said conpound. 9. The use of
at | easWQW4EYApound of claim 1l or a pharmaceutically PBCTepomims salt or
sol vate of said conmpound in the preparation of a medicanent for the
treatment of major depression, nmani cggepression, anxiety, schizophrenia and
sl eep di so;ders. 10. The use of at |east one conmpound of claim8 or a

phar maceut{cal |y acceptable salt or sol of sgx, conmpound in the
preparati of a’edi canent for the treatne j or depression, manic
depr essi on, wn % schi zophrenia and sleepx{isorders. 25 MAY 2006 73
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11. The use of at |east one conmpound of claiml| in the preparation Bm&ay 2006
nmedi canent for the treatnent of a netabolic disorder, eating disorder or

di abetes. 12. The use of. at |east one conpound of claim8 in the preparation
of a mPBHENE for the treatment of a netabolic di sor dRET/USaYsTe86 di sor der

or diabetes. 13. The use according to claiml | wherein said eating disorder
is hyperphagia. 14. The use according-to claim 12 wherein said eating
di sorder ig hyperphagia. 15. The use accofding to claiml | wherein said

according to claim 12 wherein
se of at.|east one conpound of

net abol i
sai d net
claiml| or

di sorder is obesity. 16. The us
olic digsprder is obesity. 17. T
plapmhceutically acceptable s ; d conmpound in the
preparation a nedi canent for the treatnent bof disorders associated with
obesity. 18, The use of at |east one conpoun f claim8 or a ;
pharmaceutichlly acceptable salt of said conpound in the preparation of a-
medi canen the treatnent of disorders associated with obesity. 19. The
use accor o claim17 wherein said disorders associated with obesity are
type Il diabetd&s, insulin resistance, hyperlipidem a and hypertension. 20.
The use acgording to claim 18 wherein said disorders associated with obesity
are type di abef es, insulin resistance, AQyperlipidem a and hypertension.

21. The g of a &;rst conmpound, said fir onp bei ng a conmpound of
claim1l, or{’y g&_ eutically acceptable sa r¥at d conpound and at | east
one nore cBnPoufld in the preparation of a nedicanent for the treatment of an

eating 25 2006 74 disorder, wherein sai dvother conpound is selected from
an anti obesi and/or anorectic agent such as a 133 agonist, a thyrom netic
agent, an angQPetic-agent, and an NPY antagoni st.
L~
y i
D oS ¥eg
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22. The use of a first conpound, said first conpound being a conpowrsMAKX 2006
claim8, or a pharmaceutically acceptable salt of said conpound and at | east
one nore conpound in the preparation of a nedicanment for the treatnent of an
eati ng Y &YHEYB, wherein said other conpound is sel ect eBCTUSHR/HASGant i obesi ty
and/or anorectic agent such as a 63 agonist, a thyrom netic agent, an
anoretic agent, and an NPY antagonigi- 15 23. A pharnmaceutical conposition
whi ch conprjses a therapeutically effectiv anount of a conposition
conprising/ a first compound, said first= ei ng a conmpound of claim
1, or a arnaciééically acceptabl e salt of conpound; an anount of at

| east one e {C ound, said other conpound ) is selected 20 from an

anti obesity or anorectic agent such as a J53 agonist, a thyromnetic
agent, an aggaretic agent, and an NPY antagoni&;; and a pharnmaceutically
acceptable cecrier. 24. A pharmaceutical conposition which conprises a-

t herapeuticakty effective 25 anmount of a conposition conprising: a first

conpound, satg first conpound being a conmpound of claim8, or a

pharmaceutical |y acceptable salt of said conmpound; an anmount of at |east one
nore conpoynd, said other conpound (b) is ecte froman antiobesity

and/ or angﬁectic agent such as a 13 agoni st toh§/Om netic agent, 30 an
anoretic agent d an NPY antagoni st; and a raceutically acceptable
carrier. 23 armaceuti cal conposition whi conprises a therapeutically




-75- a first conpound, said first conpound being a conpound of cl ai26MAY 2906 a
pharmaceutical ly acceptable salt of said conpound; at |east one other
conpound, selected from being an al dose reductase inhibitor, a glycogen
phosphor yl @geosidikdibi tor, a sorbitol dehydrogenase inhibitorp-g,REO4RLH S
tyrosi ne phosphatase 1B inhibitor, a dipeptidyl protease inﬁibltor, insulin
(including orally bioavailable insulin preparations), an insulin mnetic,
nmetformn, acarbose, a PPAR-ganma |i gaﬂg‘ such as troglitazone,

pi oglitazone or GW1 929, a

rosaglitazone sul fonyl urea, glipazide,
chloriropanide; and a pharmac

gl yburide a ti cally acceptable carrier. 10
26. A pharma tic conposi tion which conp ¢ -tﬂrrapeutically effective
anount of a c iyt on conprising: a first coIp oD ?aid first conpound
bei ng a conpou of claim8, or a pharmaceuticatly acteptable salt of said
conpound; 15 atyl east one ot her conpound, sele&ted from being an al dose
reduct ase inhi bifpr, a glycogen phosphorylase inhibitor, a sorbitol

dehydr ogenase ,inhibitor, a protein tyrosine, phosphatase 1 B inhibitor, a

di peptidyl prdtease inhibitor, insulin (incllding orally bioavailable
insulin prepafgtions), an insulin mnetic, tformn, acarbose, a PPAR-gama
| i gand such as t it ne, rosaglitazone, pi |'°§EBQ§ or GW 1929, a 20

i, de, “gl yburide and chl orpropgnide; and a

pharmaceutical ly aQ%eptable carrier. 27. A pharpaceutical conposition
conprising a therap®utically effective amount of at _ |east one conpound of
claim1l in conbination with at | east one pharnmaceutically 25 acceptable
carrier. 28. phar maceuti cal conposition conprising a therapeutically
effective anogrt of at

¥
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or a pharmaceutically acceptable salt or solvate of said compound.

9. The use of at least one compound of claim 1 or a pharmaceutically
acceptable salt or solvate of said compound in the preparation of a medicament
for the treatment of major depression, manic depression, anxiety, schizophrenia

and sleep disorders.

10.  The use of at least one compound of claim 8 or a pharmaceutically
acceptable salt or solvate of said compound in the preparation of a medicament
for the treatment of major depression, manic depression, anxiety, schizophrenia

and sleep disorders.



| east one conpound of claim8 in conbination with at | east one 25 MAY 2006
pharmaceutically acceptable carrier. 30 29. A process for making a

pharmaceuti cal conposition conprising conbining at |east one conpound of
claim1l and | ease one pharmaceutically acceptable carrier.

73

I1.  The use of at least one compound of claim 1 in the preparation of a

medicament for the treatment of a metabolic disorder, eating disorder or diabetes.

12.  The use of at least one compound of claim 8 in the preparation of a

medicament for the treatment of a metabolic disorder, eating disorder or diabetes.
13.  The use according to claim 11 wherein said eating disorder is hyperphagia.
14.  The use according to claim 12 wherein said eating disorder is hyperphagia.
15.  The use according to claim 11 wherein said metabolic disorder is obesity.
16.  The use according to claim 12 wherein said metabolic disorder is obesity.
17.  The use of at least one compound of claim | or a pharmaceutically
acceptable salt of said compound in the preparation of a medicament for the
treatment of disorders associated with obesity.

18.  The use of at least one compound of claim 8 or a pharmaceutically
acceptable salt of said compound in the preparation of a medicament for the

treatment of disorders associated with obesity.

19.  The use according to claim 17 wherein said disorders associated with

obesity are type Il diabetes, insulin resistance, hyperlipidemia and hypertension.

20.  The use according to claim 18 wherein said disorders associated with

obesity are type II diabetes, insulin resistance, hyperlipidemia and hypertension.

21.  The use of a first compound, said first compound being a compound of
claim 1, or a pharmaceutically acceptable salt of said compound and at least one

more compound in the preparation of a medicament for the treatment of an eating
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disorder, wherein said other compound is selected from an antiobesity and/or
anorectic agent such as a 3 agonist, a thyromimetic agent, an anoretic agent, and

an NPY antagonist.

22.  The use of a first compound, said first compound being a compound of
claim 8, or a pharmaceutically acceptable salt of said compound and at least one
more compound in the preparation of a medicament for the treatment of an eating
disorder, wherein said other compound is selected from an antiobesity and/or
anorectic agent such as a B3 agonist, a thyromimetic agent, an anoretic agent, and

an NPY antagonist.

23. A pharmaceutical composition which comprises a therapeutically effective
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
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
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 f3; agonist, a thyromimetic agent,
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 glycogeq; phosphorylase inhibitor, a sorbitol dehydrogenase inhibitor, a protein
tyrosine phosphatase 1B inhibitor, a dipeptidyl protease inhibitor, insulin (including
orally bicavailable 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-1929, &
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

acceptabie carrier.

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

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



