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and their use in the treatment of metabolic and eaﬁng disorders, novel compounds
15 having MCH receptor modulatory activity, pharméceutical compositions containing
| one or more such modulators, methods of preparing such modulators and methods of
using such modulators to treat obesity, diabetes and related disorders.

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

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



ant agoni st activity. These conmpounds are represented by structural formula
l: Ar2\NR2 //NARL Xi Z 5i Are formula | or a pharnmaceutically
accept ablwogalot7s6s sol vate of said conpound, isonmer or ra®EMWS02/B348% Ur e
wherein 10 Arl is aryl, heteroaryl, (R7)-substituted aryl or
(R7)-substituted heteroaryl, wherein p.is a nunber from1l to 3 and when p
is more than 1, each R7 can be the same-or different and is | ndependent |y
sel ected fromthe group consisting of alkyl, cycloalkyl, halo, -CN,

al koxy, SUMMARYYOBTHEONYEKNROMN, -N(R9) 2, (d -C6)al kyl ene- N(R9) 2

-S-alkyl, -S(Q-alkyl. -S(02)-alkyl. -S(.Q2)N(R8)2, -N QO R Cl 15
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,/ NO N-SN=-N-~N7~ (CH2)0-2and N'N uN MY N~-O N -~O wherein said

cyclic noiety, together with Ar', can optionally forma fused aromatic

noi ety such as indol e, indolone, b?ﬁzi m dazol e, benzoxazol e, benzthiazol e,

20 benzi soxazol e, or benztriazol e anQ/Rthher wherein if two R7 groups are

adj acent, said adjacent R7 noieti esg;;wt ionally be joined together to
yed

form a net hyl enedi oxy or ethyl enedi v, Ar2 is aryl, heteroaryl,
(R7)p substituted aryl or (R7)-subs¥tu teroaryl, wherein pis a
nunber from1l to 3 and when p is nore tHan 1, each R7 can be the 25 sane
or ;j;:ffer ent and is independently sel ecy'\?‘d fromthe group consisting of
al kyl ,

formula |

or a pharmaceutically acceptable salt or solvate of said compound, isomer or racemic
mixture wherein

10 Ar' is aryl, heteroaryl, (R”),-substituted aryl or (R”),-substituted heteroaryl,
wherein p is a number from 1 to 3 and when p is more than 1, each R’ can be the
same or different and is independently selected from the group consisting of alkyl,
cycloalkyl, halo, -CN, alkoxy, -CFa, -OCF3, -C(O)N(R®)z, -N(R%),, (C+-Cs)alkylene-
N(R®), -S-alkyl, -S(O)-alkyl, -S(O2)-alkyl, -S(02)N(R®),, -N(R®)C(O)R®, (C:-

15 CsN(REC(O)R®, NO,, -C(O)alkyl, C(02)R®, C(R?),0R®, C=NOR?® and a cyclic moiety
selected from the group consisting of
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wherein said cyclic moiety, together with Ar', can optionally form a fused aromatic
moiety such as indole, indolone, benzimidazole, benzoxazole, benzthiazole,

20  benzisoxazole, or benztriazole; and further wherein if two R’ groups are adjacent, said
adjacent R” moieties can optionally be joined together to form a methylenedioxy or
ethylenedioxy moiety,

A is aryl, heteroaryl, (R"),-substituted aryl or (R”),-substituted heteroaryl,
wherein p is a number from 1 to 3 and when p is more than 1, each R’ can be the

25 same or different and is independently selected from the group consisting of alkyl,



WO 03/ 047568 PCT/ US02/ 38408 -3 cycloal kyl, halo, -CN, al koxy, -CF3, -CCF3,
-C(ONR8)2, -N(R9)2, (Ci1-Co6)al kylene- N(R9)2 -S-al kyl, -S(O -alkyl,
-S(02) - al Wpl03/04369©2) N(R8) 2, -N(R8) C(O R5, (Cl- C6)N(R8) C( ®crAjSoMGRA08
-C(Oal kyl, C(02)R8, C(R8)20R8, C=NOCR8 and a cyclic noiety selected from
the group consisting of /N7 ; N-NNON~%NS\/ OONNN-SNNN'~I=
CH2)a2and NN UNIT N NON kO 5 wher eith- sai d cyclic noiety, together with
Ar', can optionally forma fused aromatic noiety such as indole, indolone,

benzi i dgaohkkyl, lb\ahzoﬁak(aille)xyb@ﬁat HOEFa) < (O)DERS), SONRI D), 6C+-65)altigperrte-i azol e
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group; Z C8 cyc oa yl ene or et erocycl oal kyl ene wherei'n each
of sai dse@MeIBfroynﬂheagrbyD@neswhng)@f C8 het erocycl oal kyl ene group opt ional ly

contai ning one or 15 two double bonds |nS| e cycllc ring
optionallys Tl e WlthT—iI]t(’J;é eachR6|s
|ndependentlyb$\Pec ed?fr r&@Nconsﬁng of @L cyblad kyl |

-OH, -N(R9)2, -N Chal kyl , Ikoxy and -OC(O -al kyl, w hthe prowsothat

when R6 is -COH or -N(R9)2 R6 is not attached to a carbonQuadjacent to a
I'I’TE'KCRQMS o) \’E—iime 20

nitrogen and en—t—we grtpsN ae -foH=N
carbon on Z a Q wﬁm 55,5”% a\@(k ZT\J i ned
t oget her so that “Z\/ nd sai R6 gr¥tips togef he@ form a blm:choaI kyl ene
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aromatic moiety such as indole, indolone, benzimidazole, benzoxazole, benzthiazole,
benzisoxazole, or benztriazole; and further wherein if two R’ groups are adjacent,
said adjacent R” moieties can optionally be joined together to form a methylenedioxy
10 or ethylenedioxy moiety;
Xis O, S or N-(CN);
Y is a single bond or alkylene group;
Z is a C4-Cg cycloalkylene or C4-Cg heterocycloalkylene wherein each of said
C4-Csg cycloalkylene or C4-Cg heterocycloalkylene group optionally containing one or
15  two double bonds inside the cyclic ring and optionally substituted with 1 to 4 R®
groups on the ring wherein each R® is independently selected from the group
consisting of alkyl, cycloalkyl, -OH, -N(R%)2, -NR°COalkyl, alkoxy and -OC(O)-alkyl,
with the proviso that when R® is —OH or -N(R®),, R® is not attached to a carbon
adjacent to a nitrogen and when two R® groups are -OH, neither R® is on the same
20  carbon on Z and further that two R® groups can be optionally joined together so that Z
and said two R® groups together form a bicycloalkylene or bicycloheteroalkylene

group containing from 5 to 12 atoms;



R is S, aryl, heteroaryl, / fT RIO (CH2)s N R3 I~R1ON, (CH2)r (CH2)q
where s and g i ndependently nunber O to 6, the sumof s and qis 2 to 6
and r nuners/0®756® 3; N N(R3)2 NR3 ' N, NN R 3 R3 R3PCTIUSOQ3%4060 r SO2
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R4 ~--Ra NNR)2 Ra ORa -NN(R 2, NN URa -NPN~Ra Na , "Na 3 ONOR H
alkyl 1-N, )---N(R3)2 " j-N, rNH-NN~/ ~ 02S-Ra RA Ra HN-~ HN-S02 1 O
-N NR3 ,wo-os/orsB8 N NNR3 -N N R3 .1-N ~NR3 '-N NLD R 4 PZT@S02/384D8 R2 k
JNNR3 244 or RL is -N(R3)2, -N(H C(O) al kyl eneN(R3) 2,

-C(O N(H)al kyl eneN(R3) 2, -C(O N(al kyl) al kyl eneN(R3) 2,

-al kyl eneC(H) (OH) al kyl eneN(R3) 2, 5 - N('a‘-_l’ kyl ) al kyl eneN( R3) 2,

-N(H) al kyl eneC(O R5, -N(al kyl)al kyl eneN(al kyl) S(02)R5 or

- N(al kyI)aI kyl eneC(O)N(R3)2 R2 is hydrog or alkyl; each R3 is

[ ndepend 13& gi\{ al ky! oal kyl,, /€ cI o] d‘@ﬁl kyl { ;

al koxyal IRsar al ar T ?(I he%l kyl ,
-S(02) al kyI 10 -S(02)aryl, - S(O N 4) al kyI - S(02) N(a y}z - S(FQZ al kyI ,
-S(02) het er ocycl oal kyl , C(O)al kyl, C(O)ary , -C(O) heter oaryl

-C(O)het c IoaIkyI H)aIkyI O N(al kyky2, -C(0) aryl,
-C( O Cal % ‘N [ ﬁk‘i v@@ n ethNof sal d,
en

al kyl , al kyl al koxy, ar aryI Het e “oaryl hefer oar al
cycl oal kyl group can i ndependent |y be non¥tbstituted, hal osubst i | tut ed or is

hydr oxysubs ut ed; Is R3, alkog or -N( R3é th theg I so that when
R4 is at tgamhe t o, é_ ul N(R3gtOI§4 heb—R4 1 s°'n TN: hy?rogen H: ? ,
F \

0257R4 HN—so2

orR'is
-N(R®),, -N(H)C(O)alkyleneN(R?),, -C(O)N(H)alkyleneN(R?),
-C(O)N(alkyl)alkyleneN(R?),, -alkyleneC(H)(OH)alkyleneN(R®),,
5 -N(alkyhalkyleneN(R®),, -N(H)alkyleneC(O)R?, -N(alkyl)alkyleneN(alkyl)S(O2)R> or

—N(alkyI)aIkerneC(O)N(Ra)g;

R?is hydrogen or alkyl;

each R® is independently hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
alkoxyalkylene-, aryl, aralkyl, heteroaryl, heterocyclyl, heteroaralkyl, -S(O-)alkyl,

10 -S(Oz)aryl,-S(O2)N(H)alkyl, -S(O2)N(alkyl),, -S(O2)alkyl, -S(O2)heterocycloalkyl,
-C(O)alkyl, -C(O)aryl, -C(O)heteroaryl, -C(O)heterocycloalkyl, -C(O)N(H)alkyl,
-C(O)N(alkyl)z, -C(O)N(H)aryl, -C(O)Oalkyl, -C(O)Oaryl or alkylene-C(O)Oalkyl,
wherein each of said alkyl, alkylene, alkoxy, aralkyl, aryl, heteroaryl, heteroaralkyl or
cycloalkyl group can independently be nonsubstituted, halosubstituted or

15 hydroxysubstituted,

R*is R®, alkoxy or -N(R®),, with the proviso that when R* is attached to a sulfur
atom then R* is not hydrogen;

R® is hydrogen, -N(R%),, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heteroaralkyl, alkoxy or alkoxyalkylene-, wherein each of said alkyl, alkylene, alkoxy,



R5 is hydrogen, -N(R3)2, alkyl, cycloal kyl, cycloal kyl al kyl, aryl, aral kyl,
het er oar al kyl, al koxy or al koxyal kyl ene-, wherein each of said al kyl,

al kyl ene, wal dsoxys68 WO 03/ 047568 PCT/ US02/ 38408 -6 ar al kyl ,pcargdo2/38408

het er oar al kyl or cycl oal kyl group can independently be nonsubstituted,

hal osubstituted or hydroxysubstituted; R8 is hydrogen, alkyl or cycloal kyl;
RO is hydrogen, -C(Oalkyl or -S(02)al4§F. 5 R10 is R5 or halogen; with
the foll ow ng provisos: that each R3 of -N(R3)2 can be sane or different
and i s iandikple addnbéterasebiyt erdsycladilkyl geauh c&8 irsteppeRbently be(ronkigRtjtated; N( R9) 2

and -S(Q2)N(R8).2.can be the sane or different and is independently
sel ecte ;ﬂoq&@sﬁﬁﬁe(fﬂéﬁyqirﬁxy@sgﬁg@g, chemcal fornulas, each R3 and R4 can
be the sane @8 istybfRfepnbl@ner bycloakgpendent |y sel ected. This invention is
al so directed to pharmaceutical” conpositions for the treatnent of

met abol i ¢ di $Vridédydrageni -G )aed ior vS(@nalkyht i ng di sorders such as

hyper phagi a. 40.. 45 ect, this invention is also directed to
phar ceuticaﬁ é%#pggﬂs‘(%%g’for the treatnment of obesity which conprise an
obesi ty treatwiftotharmelowingfpravieespound of fornula I, or a pharnaceutical ly

acceptable salt or solvate gf said conpound and a pharnmaceutically
accept abl e cdhategch RoohiN(R Lrrarorseameraiffaneat ppd deindepgodentyoseleetedt es

t o conmpounds I g8 I n tr r formula I, or a
phar maceut i cé*%aa@cgp%g(glf%gaﬁ@ﬁ&%’v'gﬁiea,iz ah/h%r ein the various noieties
are as d8§03)NiRU), adzomMee thEnsamempaifferenbénd & indépenderdly dutectdd) ni st ered as

racem c m xtures or 25 enantionerically pure conpounds. A preferred group
of Hbnp&Mds are conpounds of forrmula | wherein Art is aryl, heteroaryl,

(R7) - substi t yhGnahe bb8le CREM? FOPhlIAS tEENNRT BR@R™¥an be the same or

different and is independently selected.
This invention is also directed to pharmaceutical compositions for the treatment
of metabolic disorders such as obesity, and eating disorders such as hyperphagia. In
15 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

pharmaceutically acceptable carrier.

20 DETAILED DESCRIPTION

The present invention relates to compounds that are represented by structural

formula I, or a pharmaceutically acceptable salt or solvate, wherein the various
moieties are as described above.
The compounds of formula | can be administered as racemic mixtures or
25 enantiomerically pure compounds.
A preferred group of compounds are compounds of formula | wherein
Ar' is aryl, heteroaryl, (R”),-substituted aryl or (R”),-substituted heteroaryl,
wherein p is a number from 1 to 3 and when p is more than 1, each R’ can be the
same or different and is independently selected from the group consisting of alkyl,
30  cycloalkyl, halo, -CN, alkoxy, -CF3, -OCF3, -C(O)N(R®),, -N(R®),, (C1-Cs)alkylene-
N(R®), -S-alkyl, -S(O)-alkyl, -S(Oz)-alkyl, -S(02)N(R®),, -N(R®)C(O)R?, (C:-
Cs)N(R®)C(O)R®, NO,, -C(O)alkyl, C(02)R®, C(R®),0R®, C=NOR?® and a cyclic moiety
selected from the group consisting of



wherein p is a nunber from1l to 3 and when p is nore than 1, each R7 can be
the sanme or different and is independently selected fromthe group

consi sti ngoaBoatskyl , 30 cycl oal kyl, hal o, -CN, al koxy, - CP8I/G0UBRNS
-C(ONR8)2, -N(R9)2, (Cil-C6)al kylene- N(R9)2 -S-alkyl, -S(O-alkyl,
-S5(02)-al kyl, -S(02)N(R8)2, -N(R8)C(OR5, (Cl- C6)N(R8)C(O R5, N2,

-C(Oal kyl, C(02)R8, C(R8)Z20RS, C=NOR8 /and a cyclic noiety selected from
t he group consi sting of WO 03/ 047568 PCT/ USOZ/ 38408 -7, NON i N~ NN,/
/NpN ,-ZN-% | ~I I~;Lh %@eﬁam%ycllc
noi ety, t aIIysoma u t NOi ety
such as |U2§Le' i ndol benzmzol e, /;oxazol ? Nenzt hi a\o’re

benzi soxazol e, or benztr| azol e; and further wherein if twp R7 groups are

adj acent, ﬂ d 5 adj acepgt_R{, noi et qpl_r(@p% %y_ bezjl MdNt oget her to
r

forma ene i oxyg,-ae __etjhy oxy amnd Pliperoaryl
(R7) - subs |tWaryl oN(AN) - subsﬂwéd hLe aryl, whery N Poi s a
nunber from1 to 3 and when p is nore than 1, each R7 can be the sane or
differ emmeaam said cyclieppaigtnttogether withekt’ fcam)mtimayym aduseédaramatid al kyl ,

10 cycl oal. k P! - CF R9) 2,
(Clqc/:g) qic h Oﬁ&?%\li"é,’a&?’r&r enz %?Z%J“??hmé%% %Rﬁkéi'azo' (0)2) N(R8) 2,
- N(R8) %%Eﬁ,oxéﬂe @Gbé\ifz'ﬁﬁ?éz@ﬂé?)é?ﬁi fuNB&r whietéthal td R’ §tdupsRire ddjdbnt Ofid

C=NOR8 and Gl ic moiety selected fromthe group consisting of 0 N N N
ON 55A|\|apl|ggqent\| napieties eamoptignally be jogradtpgethey to form a methylenedioxy or

ethylenedioxy moiety,

Ar? is aryl, heteroaryl, (R”),-substituted aryl or (R”),-substituted heteroaryl,
wherein p is a number from 1 to 3 and when p is more than 1, each R’ can be the
same or different and is independently selected from the group consisting of alkyl,

10 cycloalkyl, halo, -CN, alkoxy, -CF3, -OCF3, -C(O)N(R®),, -N(R®),, (C4-Cs)alkylene-
N(R®), -S-alkyl, -S(0)-alkyl, -S(02)-alkyl, -S(O2)N(R®),, -N(R®)C(O)R?, (C:-
Ce)N(R®)C(O)R5, NO,, -C(O)alkyl, C(02)R®, C(R?®),0R®, C=NOR? and a cyclic moiety
selected from the group consisting of

p— 0]
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O
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15 wherein said cyclic moiety, together with Ar', can optionally form a fused
aromatic moiety such as indole, indolone, benzimidazole, benzoxazole, benzthiazole,
benzisoxazole, or benztriazole; and further wherein if two R’ groups are adjacent,
said adjacent R’ moieties can optionally be joined together to form a methylenedioxy
or ethylenedioxy moiety;

20 Xis O;

Y is a single bond or -(C4-C.)alkylene- group;



and N, N 1-1~ N, r N N10:11 N NO ~NXO 15 wherein said cyclic noiety,
together with Art, can optionally forma fused aromatic noiety such as

i ndol e, | wdal3warses benzi m dazol e, benzoxazol e, benzt hi azol eCT/isewas49®xazol e,
or benztriazole; and further wherein if two R7 groups are adjacent, said
adj acent R7 noieties can optionally be joined together to forma

nmet hyl enedi oxy or ethyl enedioxy noiety®-20 Xis O Y is a single bond or
-(Cl1-C4) al kyl ene- group; WO 03/047568 PCT/ US02/ 38408 -$%$- (R M (R6)mZ is
, or a C4-C8 cycl oal kyl ene -C8 heterocycl oal kyl ene wherein each of
said C4-C8 cycl oa -C8 heterocycl oal kyl ene group optionally
cont ai ni ng one or ( d)oub e bunE®,i nside the cyclic ring and optionally
substituted wt 0 4™R6|groups on the ring wherein each R6 5 is
i ndependent |y se group consisting of alkyl, cycloal kyl, -OH,
al koxy and -OC(O darkyl, h™the proviso that when R6 is -OH, R6 is not
attached to & isaro adj,aceht to aonat046@eqyczlomlky\lbea arii-&6 groups are
-OH, nei sane Z and rther t two R6 groups
can’ be: EtBRUPgTy BN R BLEIR Coopd rCro eRIkUEPA S 66 ot oups
t oget herhei%eyaogvkgbé%gﬂbby opfisnAIly &iritinl EHPRIKUbENe bdhd%ﬁﬁéi&e the
containing from 0 12 atons; Rl'is -NH C2- C3) al kyl eneN(R3) 2 6

- C( O) NHegelicdna kg aptioNaiRgsubstituted @ity tltqz}l( rogpalonytherfig wagrein each R

R R R R RN cona MG B A (R T SRR

- N( CH3) (- G0 @ atk @neith ehépRRjisb thdﬁmnrR%@Gh)HRa?Gl& nmrattbehédjlm EEVe o]
different and is i ndependently sel ec% ed; i s hydrogencor - - C6) al kyl ;
each R3 gdiaGendépamitepderyand whegdwo R QSHUPSéV@I Ok, mthe&&cn%@m ﬁww

al koxy a'c§¥¢&{'8n Z 30 furttfdr thddtvo REGBURE YK b ShtRINAMAY fiNed ttRECSS Ky

-S(02)a
and said two R® groups together form a bicycloalkylene or bicycloheteroalkylene

10  group containing from 5 to 12 atoms;

_ R' is -NHC(O)(C2-C3)alkyleneN(R?),, -C(O)NH(C,-Cs)alkyleneN(R?),,
-C(O)N(CH3)(C2-C3)alkyleneN(R®),, -alkyleneC(H)(OH)(C4-C5)alkyleneN(R?),,
-N(CH3)(C2-C3)alkyleneN(R?)z, -N(H)(C2-Cs)alkyleneC(O)R®, -N(CH3)(C.-
Cs)alkyleneN(CH3)S(02)R® or —N(CH3)(C2-C3)alkyleneC(O)N(R?),, wherein each R®

15 can be the same or different and is ihdependently selected;

R?is hydrogen or -(C4-Cs)alkyl;

each R? is independently hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
alkoxyalkylene-, aryl, aralkyl, heteroaryl, heterocyclyl, heteroaralkyl, -S(Oz)alkyl,
-S(0,)aryl,-S(02)N(H)alkyl, -S(O2)N(alkyl)z, -S(O2)alkyl, -S(O)heterocycloalkyl,

20  -C(O)alkyl, -C(O)aryl, -C(O)heteroaryl, -C(O)heterocycloalkyl, -C(O)N(H)alkyl,
-C(O)N(alkyl)z, -C(O)N(H)aryl, -C(O)Oalkyl, -C(O)Oaryl or alkylene-C(O)Oalkyl,
wherein each of said alkyl, alkylene, alkoxy, aralkyl, aryl, heteroaryl, heteroaralkyl or
cycloalkyl group can independently be nonsubstituted, halosubstituted or
hydroxysubstituted;

25 R*is R3, (C;-Cg)alkoxy or -N(R%)2, with the proviso that when R* is attached to
a sulfur atom then R* is not hydrogen;

R® is hydrogen, -N(R®), -(C4-Cs)alkyl, -(C3-C7)cycloalkyl, -(C3-C7)cycloalkyl(Cs-
Ce)alkyl, aryl, aralkyl, heteroaralkyl, (C4-Cg)alkoxy or (C4-Cg)alkoxy(C1-Ce)alkylene-,



-S(02)aryl,-S(02) N(H) al kyl, -S(02)N(al kyl)2, -S(02)al kyl,

-S(02) heterocycl oal kyl, 20 -C(Oal kyl, -C(Oaryl, -C(O heteroaryl,

- C( O het ewoopohtsag kyl , -C(O N(H)al kyl, -C(O N(al kyl) 2, - @COuUsorpawy! ,

-C(O Qal kyl, -C(O Qaryl or alkylene-C(O Cal kyl, wherein each of said

al kyl , al kyl ene, al koxy, aral kyl, aryl, heteroaryl, heteroaral kyl or

cycl oal kyl group can i ndependently be Tdnsubstituted, hal osubstituted or
hydr oxysubstituted; 25 R4 is R3, (Cl-C6)al koxy or -N(R3)2, with the proviso
t hat whevherdini eacht ofassieadlkyd alleyleng,falkoxat aralkyiearyRhetsroacdlkylyatroyglealkyRs i s

" a7 eqiR bab kplepeTeay eynsugsitec e S oeyppysubstiuted;
(6 05l ko ORI Iy ORI SO FEL 602 38408

-9 wherein each o§ sald al kyl, al | koxy
het er oacéfyy wutbrthey:trowao itiyat wlgemBB ls:eChHu Rda)@@kﬁtt&tdhjédtie amqubgd:aqetnétp

hal osubsti.t ut ed ory L OXYS bstlt

(C2°05) eyalrapRy o MRS 2t dqth e are “Dibg el 8 g bamegarhon ne
provisoohhat when R6 is -CH R6 is not attached to a carbon adjacent to 5
a nitrogen, and when mis 2 and both neither R6 is on the sane

carbon on Z;R'A8 hydragady ogen® G)atl@homg)mqngycb}alk)(lcg C7)cycloal kyl; with

t he fol each R3 of -N(R3)2 can be sane or di fferent and
is |ndeBng®%tfpﬁ&mnﬁjﬁP¥/§8g 10 that each R8 and R9 of -C(O N(R8)2, -N(R9)2

and - S(02) N( IﬂiétZeazﬁnRi’)ef INNR 3308 b@samefdrehﬁertenaaddnsmdedepdmibmélgcted

B A L A B LR el
preferr ey KHFSERL %I,? Foiren angrgeq)éé@aa | are those in which Arl and Ar2

are the sanme or e 1 ndependently selected from phenyl,
pyri dyl andR7) - substit uted aryl or (R?) substituted heteroaryl, wherein pis

gi fpggte)ﬁ{ fr?ﬁét]inttﬁesbggec ermical formula sreeatcrﬁaFQ3 and 7 canl%7 aensabr%etope safe or

different and is independently selected.
15 ‘A further preferred group of compounds of formula | are those in which
~ Ar' and A are the same or different and are independently selected from
phenyl, pyridyl, (R"),-substituted aryl or (R7)p-substituted heteroaryl, wherein p is a
number from 1 to 3 and when pis moré than 1, each R’ can be the same or different
and is independently selected from the group consisting of alkyl, cycloalkyl, halo, -CN,
20 alkoxy, -CF3, -OCF3, -C(O)N(R®),, -N(R®)2, (C+-Cs)alkylene-N(R®); -S-alkyl, -S(O)-
alkyl, -S(0,)-alkyl, -S(02)N(R®),, -N(R®)C(O)R?, (C1-Cs)N(R®)C(O)R?, NO,, -C(O)alkyl,
C(02)R®, C(R®),0R® or C=NOR?;
Xis O;
Y is a single bond or —CH,-, -CH,CH;-, -CH,CH2CH»- or -CH,CH,CH>CHo-;

R'is :

25
R? is hydrogen;
and
R? is hydrogen, -(C1-Cg)alkyl, -(C3-Cr)cycloalkylmethyl, (C4-Cg)alkoxy(C1-
Ce)alkylene- or SOsalkyl.

30 Another group of preferred compounds are compounds of formula | wherein



and is independently selected fromthe group consisting of alkyl,

cycl oal kyl, halo, -CN, 20 al koxy, -CF3, -OCF3, -C(ONR8)2, -NR9) 2,

(C1- C6) al Wl iBree7b§ R9) 2 - S-al kyl, -S(O - al kyl, -S(02) - al kylcT/5s8¢/82)pN( R8) 2,
-N(RB)C(O R5, (Cl-C6)N(R8)C(O R5, N2, -C(Oalkyl, C(02)R8, C(R8)20R8 or
C=NOR8; XisO; Y is a single bond or -CH2-, -CH2CH2-, -CH2CH2CH2- or
-CH2CH2CH2CH2-; 3 25 RLis Z N, R, -f@-is hydr ogen; and R3 is hydrogen,
-(Cl-Co) al kyl, -(C3-C7)cycl oal kyl met hyl, (Cl-C6)al koxy(Cl- C6)al kyl ene- or
sal kyl . 30 Ahantiév” grethe sdmeroefdéfarent mwndspam@erutyrqmwtad fiim f or nul a

| wh 03/.047 38408 10 Al
i 11 or oreBA PAIO (R dpssiivies ad ool Ttistiutd Befiroagh oy %msé‘%‘fpr
substi t wu%&rfbem qrio(FEnPwheps) idt Mb?é'tHéﬁtﬁréé@hR7 cé!WBéthé‘ sBrrieSordiff

from1l to 3 and when p is nore than 1, each R/ can he sane or dlfferent
and is |amdepm1teeqenu§en§3esebpw fromrthe fgsoup @g@SI&mpfsalkwgcmloalkklyhalo -CN,

cycl oaI

(c(1- )C(e@) ?%’E)N(Qg)\% 3‘5@&%@ Yo 2"@%& <§f§§1€'ky%z@o§‘¥5§% R?;Z'kﬁ'g%éﬁ)w R8) 2,
- N(R8 2508 al 5N QCiGYN 0 o or
T TG o 1ot PO Ui e

- N( R3)2Q192)Rf( @(N}ilz@{ @)%FN F%eneN( R3)2; and R3 is hydrogen, -(d -Cs6)alkyl,
-ar (C1- C6) al { heterocycl yl, heteroaryl, heteroarylalkyl, halo-
substituted - é -'C6) al kyl , hydr oxy-substituted -(G -Co6)al kyl, -(C3-

C7) cycl oal kylY, iswDiH,EHp- ea(CHz(BEZCH@- dre-GldsHsCHECHb-er ent and i s

| ndependent | o1 is -N(R%), or -C(OJNH(C,-Ca)alkyleneN(R)::
and
R® is hydrogen, -(C4-Cg)alkyl, -ar(C4-Ce)alkyl, heterocyclyl, heteroaryl,
heteroarylalkyl, halo- substituted -(C4-Cg)alkyl, hydroxy-substituted -(C4-Ceg)alkyl, -(Cs-
C;)cycloalkyl, wherein each R® can be same or different and is independently
15 selected.
Another group of preferred compounds are compounds of formula | wherein
Ar' and Ar? are independently phenyl, pyridyl, R’-substituted pheny! or R-
substituted pyridyl, wherein said Ar' and Ar® are the same or different and is
independently selected, and R’ numbers 1 to 3 which can be the same or different,
20  each being independently selected from the group consisting of alkyl, cycloalkyl, halo,
-CN, alkoxy, -CF3, -OCF3, -C(O)N(R®),, -N(R®),, -S-alkyl, -S(O)-alkyl,
-S(0,)-alkyl, ~-S(02)N(R®),, -N(R®)C(O)R®, -NO,

] = -] \'—I\lﬁ 9
?2\:|\N,IN ’%T\/N ’??' o=N ’?2 SN 22 O\N/ ’?2 N=zN

0
N—S N——N =N N
TN R ! ?\\Nl RN

) N (o}
wherein each R® and R® can be the same or different and is independently selected,
25 or two adjacent R’ groups can be joined together to form a methylenedioxy or

ethyelenedioxy group;



15 sel ected. Another group of preferred conpounds are conmpounds of fornula
| wherein Ar' and Ar2 are independently phenyl, pyridyl, R7-substituted
phenyl orwB3/081bstituted pyridyl, wherein said Ari and APZTArSe2/84168 same or
different and is independently selected, and R7 nunbers 1 to 3 which can
be the sane or different, 20 each bei nq I ndependently selected fromthe
group consisting of al kyl, cycloal kyl | Hal o, -ON, al koxy, -CF3, -OCF3,
-C(ONR8)2, -N(R9)2, -S-alkyl, -S(O-al kyl, -S(02)-al kyl, -S(02)N(R8)2,
-N(R8)C(OR5,XisMR2, 0 ~ Ns/ NN,~ NNj N\/ N/ NO N-SN zt NNN

yil‘? g(rje;t ;:ﬁ%%@ﬁ%@é&ﬁa@ﬁ@ﬁﬁ@&rﬁ%‘%ﬁﬁ%@%F‘%W&ggd?:CEa2? SRgrrSrglers can

be joined togetiger to forma nethyl enedi oxy or ethyel enedi oxy group; WD
03/ 047568 PCT/ US02/ 38408 -11- X is 0; Y is -CH2CH2-, -CH2CH2CH2- or

- CH2CH2CH2CH2-; Rl i s RB@Oa ~ R,NJ or =N H
i N : Ea/"‘:/h{\OR“,

K\N/Rs j\
?'LL"N or E/N/D\m R4

5 R?is hydrogen, -(C1-Cs)alkyl, -(C3-Cr)cycloalkyl, -(C3-Cr)cycloalkyl(C1-Ce)alkyl,
(C4-Cs)alkoxy(C4-Ce)alkylene-, aryl, aralkyl, heterocyclyl, heteroaryl or heteroaralkyl,

wherein each of said alkyl, alkylene, alkoxy, aralkyl, aryl, heteroaryl, heteroaralkyl or
cycloalkyl group can independently be nonsubstituted, halosubstituted or
hydroxysubstituted;

10 R*is R?, (C4-Cg)alkoxy or -N(R®), wherein each R® can be same or different
and is independently selected, with the proviso that when R* is attached to a sulfur
atom then R* is not hydrogen;

R® is hydrogen, -(C1-Ce)alkyl, -(C3-C7)cycloalkyl, -(C3-C7)cycloalkyl(C1-Cs)alkyl,
aryl, aralkyl, heteroaralkyl, (C1-Cg)alkoxy or (C1-Cs)alkoxy(C+-Cs)alkylene-, wherein

15  each of said alkyl, alkylene, alkoxy, aralkyl, aryl, heteroaralkyl or cycloalkyl group can
independently be nonsubstituted, halosubstituted or hydroxysubstituted;
and

R® is hydrogen, -(C1-Cs)alkyl or -(C3-C7)cycloalkyl.
Another group of preferred compounds are compounds of formula | wherein

20 wherein Ar' is R”-substituted phenyl and said R’ is one group positioned at the 3-
position of said substituted phenyl with respect to the linking point to Z.

Another group of preferred compounds are compounds of formula | wherein R’
is -CN, -OCF3, chloro, -C(O)N(R®),, -N(R®),, or -N(R®)C(0O)R?.
Another group of preferred compounds are compounds of formula | wherein

25 wherein Ar'is pyridyl and Ar? is halo-substituted phenyl or (CF3)-substituted phenyl.



5 R3 is hydrogen, -(Cl-C6)alkyl, -(C3-C7)cycloalkyl,

-(C3-C7) cycl oal kyl (C1-C6) al kyl, P-C6)al koxy(Cl-C6) al kyl ene-, aryl,

ar al kyl , wetosnersyel yl , heteroaryl or heteroaral kyl, wher @cn/sazbs4of sai d
al kyl , al kyl ene, al koxy, aral kyl, aryl, heteroaryl, heteroaral kyl or

cycl oal kyl group can independently be nonsubstituted, hal osubstituted or
hydr oxysubstituted; 10 R4 is R3, (Clrégralkoxy or -N(R3)2 wherein each R3
can be same or different and is independently selected, with the proviso
t hat when R4 Amothengrohpof poefarred|dampoundsrarereommainds afderrylar ofeteinRs i s

hyd .- (Cls | kyl . -(,C3- | b e . .
& bR Prebisand A, s FARYSHESELTYS pyriovioo GF shRpifed BYisal koxy
or (Cl- C6) alakspt\of plefefrbal dovpiifds ABakRidbdibwandtabids sidlapblp. . al kyl ene,

al koxy, aral kyl, aryl, heteroaral kyl or cycloal kyl group can independently
be nonsubst i thxcent wharestated pthenwiseothenfptiow gtians apply dqugboutsthe

compoundtesl seEBrlRfL B i, ThRE Rl ohs AP REAEP WeuRs o1 1 0

R7- substtéinlissdsgahbyitbelfiodinseordbiatios witheotieotepmiso Héncantbe dufinitlon &
position of said substituted phenyl with respect tq the |inking pojnt to Z
Anot her gyl @pstiep il c3s We Rdbe arlkylc prpians & “8ikoxys nalkyaminestei n R7

is -CN, -CCF : )hl(d?)g%n% : - NEFB) @gﬁg n group
of pref erred%so%oogél sveérg(ggctorrp nh‘gtﬂ(;éggi?%cﬁﬁrguﬂ%gm wherlg‘ls'n gn\%hlgélglg‘ﬁ Ar'
is pyri atherisk ivdicated,shiad-teulrsd e rstaoedoptayeythe dollawiR@ yrearisgs:t ut ed phenyl .

WO 03/ 047568 ,RCI/ UsS02/ 38408 ., - 12 Anot her, grou f preferred conmpounds are
conpbunds of E@F' a“Q'UQ%%P%W‘“%%PB tlﬂnam&la&,ri dyl and Ar2 is

hal o- subst i t UlREhMAP IEAnLhumahs apdsthéd Maftaln Simals. A set of preferred

conpounds are |listed belowin Tables 1, 1 a and 1 b. Except where stated
ot herwi se, t HAlkybImeansgn@diphatic hydrocaghengrolpowisbunay be steightesent

soect L SaAhGEAKh PP R A PR RO b P SR gl °
def i ni t iyl groupsatdnithin dtrpiti1as dbout alkarbormatoms In e dhain.Moreapiefdried
portions of "al koxy", "alkylam no" etc. i )
15 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
linear alkyl chain. "Lower alkyl" means an alkyl grbup having about 1 to about 6
éarbon atdms 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
20  which may be the same or different, each substituent being independently selected
from the group consistiné of halo, alkyl, aryl, -cycloalkyl, cyano, hydroxy, alkoxy,
alkylthio, amino, -NH(alkyl), -NH(cycloalkyl), -N(alky!),, carboxy and —C(O)O-alkyl.
Non-limiting examples of suitable alkyl groups include methyl, ethyl, n-propyl,
isopropyl, n-butyl, and t-butyl.
25 "Alkenyl" means an aliphatic hydrocarbon group comprising at least one
carbon-carbon double bond and which may be straight or branched and comprising
about 2 to 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
30 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 branched. The term "substituted alkenyl" means that the alkenyl group may

be substituted by one or more substituents which may be the same or different, each



As used above, and throughout the specification, the follow ng terns,

unl ess otherw se indicated, shall be understood to have the foll ow ng
meani ngs: wb@3/biPmbs ent " i ncl udes both human and ot her ani m@lICT/US0Z/B%nsral "
means humans and ot her mammal i an animals. "Al kyl" means an aliphatic

hydr ocar bon group, which may be straight or branched and conpri si ng about
1 to about 20 carbon atons in the chard3-Preferred alkyl groups contain
about 1 to about 12 carbon atons in the chain. Mre preferred 15 al kyl
groups ecobsttuentbeiny indeperaently séleched nmethengroup coheistingiofi haly, atllyhedtylneans

t hat I | kyl h thyl ,. eth |,
bt £ achoacXaodkvk Py andaoonafatimiaSines o e A g Beoup ©
havino. gyl btichyRRIbofyl FRLRY| RIS anyberotan, whi ch may be siral ght

or branched. The term "substitut ed means that the al kyl group may
be substit ut éAlkyylimeeans am alipkatinshydraearbonzgyoupicompiigindozt least aere or

consi ot (AL S Ches iplefFR o Wit BEF RS AFRbhY o TaREh S palt STy
al kyl t highouDitd @boulNi @akydn ator¥Hnanecpairk Wrpferrdd(@lkjen pPousah Hax gboup
-C(OOalkyl. Non-limting exanples of suitable alkyl LBroups I ncl ude

net hyl , te@kput 12 carhgnatoms iadhe Hgin: andyness prefgrabty.ahau}i2 tozaboupdicaiben

. : 4 15 ) b
doubl o BATFSIAG ot hRnR0IndaR o BRI Thild et SR albs s B U 2°"
t o aboutméthyk; @thpdor propw, are dttechetddo . lindiae btkyngbckaih thyweg ratkyny!" meansibout
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al kenyl chain. "Lower al keny means an al kenyl group havi ng about
about 6 prapyuwi aaddybulynyl Abedaen isubdiituted radkyryd’ meansithgithealkynyigpeg. The
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the group consisting of halo, alkyl, aryl, -cycloal cyano, and oxXYy.
Noni{i i mandrgyelealkyl-es of suitabl e al kenyl groups

“Alkylene” means an alkanediyl group commonly having free valencies on two
carbon atoms. Non-limiting examples include methylene, ethylene, propylene and the .
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

20  substituent being independently selected from the group consisting of halo, alkyl, aryl,
-cycloalkyl, cyano, hydroxy, alkoxy, alkylthio, amino, -NH(alkyl), -NH(cycloalkyl), -
N(alkyl),, carboxy and —C(O)O-alkyl.

"Aryl" means an aromatic monocyclic or multicyclic ring system comprising
about 6 to about 14 carbon atoms, preferably about 6 to about 10 carbon atoms. The

25 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 , -OCOéryI, -CF3,
heteroaryl, aralkyl, alkylaryl, heteroaralkyl, alkylheteroaryl, hydroxy, hydroxyalkyl,
alkoxy, aryloxy, aralkoxy, acyl, aroyl, halo, haloalkyl, haloalkoxy, nitro, cyano,

30  carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl, arylsulfonyl,
heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, arylthio,
heteroarylthio, aralkylthio, heteroaralkylthio, -cycloalkyl and heterocyclyl. Non-limiting
examples of suitable aryl groups include phenyl and naphthyl. The “aryl” group can



I ncl ude et henyl, propenyl, n-butenyl, and 3-nethyl but-2-enyl. "Al kynyl"
means an al i phatic hydrocarbon group conprising at | east one s

car bon- cawiba/o#te®l € bond and whi ch nay be straight or br @cahed2/asuds
conprising about 2 to about 15 carbon atonms in the chain. Preferred

al kynyl groups have about 2 to about 12 carbon atons in the chain; and
nore preferably about 2 to about 4 carB8m atoms in the chain. Branched
nmeans that one or nore |ower al kyl groups such as nethyl, ethyl or propyl,
are att atdeebe sobstituiadday linkikg twod adjamient caﬂbmsmrat&gmwma’tlcmwam an al kynyl
group havi rbq bout t o about car.bon n the ¢
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means that the al kyny!l group may be substituted by one or nore
subst i t uent s “Anilene’ means athivaleatrgroup dgrived fom an aramatic hiydtacadken bpei ng
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val enci gsclgde bn@ny@ﬁéma tabGike. Non-limting exanpl es include net hyI ene,
et hyl ene, proRéuene and the like. The term"substituted al kyl ene" neans

that the al ky nedinxy” mEANSe sempbination&f apg Q5TBOkS Carbpa a4Qrps @ndirna ar
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sel ect ed roup consistin hal -cycl oal kyl ,
cyano, lmyethybeynadaix&pe&yleadeldydﬂyhand tierliken, - NH( aI kyl), - NH( cycloal kyl), -
N( al kyl) 2, romat i ¢ nonocyclic or
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unsubstituted or substituted on ering wwth one or nore substituents
whi ch ity whécht oree oamoreof the ﬂegammsmamuelﬂna@t otheethandanbory, feeemmett from

bt o oo PSSy SHbf of b lane ¥t comitimatari- PreftSh hstei @S contaia  bay.
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hydr oxy &byt 5 to @baX§ ringratbmsy Thar I"aen be Qibtﬁbﬂally@ﬁbgtltut‘éd ealthe|
hal oal koxy, nitro, cyano, 30 carboxy, alkoxycarbonyl, aryl oxycarbonyl,

ar ankoxymrmbwplacm RpIavailalleyydregsn en the)ﬁpg by q&@t@rrﬁaf%@ﬁtm&ms which

oot ooy B tné SR difiétont SEHAAARY ritcenBhty 3Lkl din 16 Grddp ©

het er oar y’ ara eroar
heterOCmhsistlngl@lﬁaIHymetrylngeteroaryI,aralkyl alkylaryl aralkenyl heteroaralkyl,

alkylheteroaryl, heteroaralkenyl, hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy, acyl,
aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl,
20  alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl,
heteroarylsulfinyl, alkylthio, arylthio, heteroarylthio, aralkyithio, heteroaralkylthio,
-cycloalkyl, cycloalkenyl and heterocyclyl. The prefix aza, oxa or thia before the
heteroaryl root name means that at least a nitrogen, oxygen or sulfur atom
respectively, is present as a ring atom. A nitrogen atom of a heteroaryl can be
25  optionally oxidized to the corresponding N-oxide. Non-limiting examples of suitable
heteroaryls include pyridyl, pyrazinyl, furanyl, thienyl, pyrimidinyl, isoxazolyl,
isothiazolyl, oxazolyl, thiazolyl, pyrrolyl, triazolyl, imidazolyl, and the like.
“Heteroarylene” means a bivalent group derived from a heterocyclic aromatic
compound by removal of a hydrogen atom from two ring carbon atoms such as, for
30  example, the bivalent group derived from pyridine, pyrrole and the like.
"Aralkyl" means an aryl-alkyl- group in which the aryl and alkyl are as
previously described. Preferred aralkyls comprise a lower alkyl group. Non-limiting

examples of suitable aralkyl groups include benzyl, 2-phenethyl and a



exanpl es of suitable aryl groups include phenyl and naphthyl. The "aryl™
group can WD 03/047568 PCT/ US02/ 38408 -14 al so be substituted by |inking
two adj acemto3mard®ns on its aromatic ring via a conbi nat iPeT/es02/6%¥68 Or nor e
carbon atons and one or nore oxygen atons such as, for exanple,

met hyl enedi oxy, ethyl enedi oxy, and the |ike. Arylene means a bi val ent
group derived froman aronmatic hydrocar@dh by 5 renoval of a hydrogen atom
fromtwo ring carbon atonms. Non-limting exanples include phenylene and

t he |i kenaphttlepyleretbyloXhe bondrs the parent maietyris dfirougb the alkyl.eThatdrom at ons
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-cycl oal kyl, .cycl oal keny and heterocyclyl. The preéefix aza, oxa or th
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independently selected from the group consisting of alkyl, aryl, heteroaryl, aralkyl,

alkylaryl, aralkenyl, heteroaralkyl, alkylheteroaryi, heteroaralkenyl, hydroxy,
hydroxyalkyl, alkoxy, aryloxy, aralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy,
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl, arylsulfonyl,

20  heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, arylthio,
heteroarylthio, aralkylthio, heteroaralkylthio, cycloalkyl, cycloalkenyl and heterocyclyl.
Non-limiting examples of suitable monocyclic cycloalkyls include cyclopropyl,
cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-limiting examples of suitable
multicyclic cycloalkyls include 1-decalinyl, norbornyl, adamantyl and the like.

25 "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.
“Haloalkyl” means an alkyl as defined above wherein one or more hydrogen

30  atoms on the alkyl is replaced by a halo group defined above.

"Cycloalkenyl" 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 which contains at least one carbon-carbon double bond. Preferred cycloalkenyl
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ring system is an 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

20  nitrogen, oxygen or sulfur atom respectively is present as a ring atom. The
heterocyclyl can be 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, alkylaryl, aralkenyl, heteroaralkyl, alkylheteroaryl, heteroaralkenyl, hydroxy,

25 hydroxyalkyl, alkoxy, aryloxy, aralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy,
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl, arylsulfonyl,
heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl, heteroarylsulfinyi, alkylthio, arylthio,
heteroarylthio, aralkylthio, heteroaralkylthio, cycloalkyl, cycloalkenyl and heterocyclyl.
The nitrogen or sulfur atom of the heterocyclyl can be optionally oxidized to the

30 corresponding N-oxide, S-oxide or S,S-dioxide. Non-limiting examples of suitable
monocyclic heterocyclyl rings include piperidyl, pyrrolidinyl, piperazinyl, pyranyl,
tetrahydrothiophenyl, morpholinyl and the like.



cycl opentyl, cycl ohexyl, cycloheptyl and the like. Non-limting exanpl es of
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chl orine. "Hal oal kyl" means an al kyl as defi ned above wherein one or nore
hydrogen 30 "Atalkenyfhmenss ankyryl-alkengpgeatpdniyhieh the aryheod @ikt asdasibove.
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adj ascenﬂw@(rpggﬁsqw rallg,{ﬁqlfurpyla@ry}?glfwbg\@mroawlsulfmyl alkylthio, arylthio,

heteroarylthio, aralkylthio, heteroaralkylthio, -cycloalkyl, cycloalkenyl and heterocyclyl.

"Heteroaralkenyl” means an heteroaryl-alkenyl- group in which the heteroaryl
and alkenyl are as previously described. Preferred heteroaralkenyls contain a lower
alkenyl group. Non-limiting examples of suitable heteroaralkenyl groups include 2-

20  (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
previously defined. Non-limiting examples of suitable alkoxyalkyl groups include
methoxymethyl, ethoxymethyl, methoxyethyl and ethoxyethyl.

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

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

30  are as previously described. The bond to the parent moiety is through the carbonyl.
Preferred acyls contain a lower alkyl. Non-limiting examples of suitable acyl groups

include formyl, acetyl, propanoyl, 2-methylpropanoyl, and cyclohexanoyl.
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nitro, cyano,
hydrogen atoms on the nitrogen is replaced by an alkyl group as defined above.

"Alkylthio" :-means an alkyi-S- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkylthio groups include methylthio,

20  ethylthio, i-propylthio and heptylthio. The bond to the parent moiety is through the
sulfur.

"Arylthio" means an aryl-S- group in which the aryl group is as previously
described. Non-limiting examples of suitable arylthio groups include phenylthio and
naphthylthio. The bond to the parent moiety is through the sulfur.

25 "Aralkylthio" means an aralkyl-S- group in which the aralkyl group is as
previously described. Non-limiting example of a suitable aralkylthio group is
benzylthio. The bond to the parent moiety is through the sulfur.

“Alkoxycarbonyl” means an alkoxy group defined earlier linked to an adjacent
moiety through a carbonyl. Non-limiting examples of alkoxycarbonyl groups include

30 -C(0O)-CHgs, -C(0)-CH,CHj3 and the like.

"Aralkoxycarbonyl" means an aralkyl-O-C(O)- group. Non-limiting example of a
suitable aralkoxycarbonyl group is benzyloxycarbonyl. The bond to the parent moiety

is through the carbonyl.



al koxycar bonyl , aryl oxycarbonyl, aral koxycarbonyl, al kyl sul fonyl,
aryl sul fonyl, 15 heteroaryl sul fonyl, alkylsulfinyl, arylsulfinyl,

het er oar yWsuizfoutrsgé , al kyl thio, arylthio, heteroarylthio, paraideyBidos o,
het er oar al kyl t hi o, -cycl oal kyl, cycl oal kenyl and heterocyclyl.

"Het er oar al kenyl " neans an heteroaryl -al kenyl - group in which the
heteroaryl and al kenyl are as previousl§-described. Preferred
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be the sareifigd ameynibent, each substituent being independently selected
fromthe gr Ol 788 'oﬂH&@or%ounds of the invention are also contemplated herein.

"Solvate" means a physical association of a compound of this invention with one or
more solvent molecules. This physical association involves varying degrees of ionic
and covalent bonding, including hydrogen bonding. In certain instances the solvate

20  will be 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 H2O.

25 "Effective amount” or "therapeutically effective amount" is meant to describe an
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

30  invention. Reference to a compound of formula |, herein is understood to include
reference to salts thereof, unless otherwise indicated. The term "salt(s)", as employed
herein, denotes acidic salts formed with inorganic and/or organic acids, as well as

basic salts formed with inorganic and/or organic bases. in addition, when a compound



10 hal o, alkyl, aryl, -cycloal kyl, cyano, hydroxy, alkoxy, alkylthio,

am no, -NH(al kyl), - NH(cycloal kyl), -N(al kyl)2, carboxy and -C(O O al kyl .
Non- | i m twog3sexzapl es of suitabl e al kyl groups include necdyiso2/etdy!|

n- propyl, isopropyl, n-butyl, and t-butyl. "Aryloxy" neans an aryl-O group
in which the aryl group is as previousl described. Non-limting exanples
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hydroiodides, 2-hydroxyethanesulfonates, lactates, maleates, methanesulfonates, 2-
15 naphthalenesulfonates, nicotinates, nitrates, oxalates, pectinates, persulfates, 3-
phenylpropionates, phosphates, picrates, pivalates, propionates, salicylates,

- 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

20  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. Gould, Intemnational 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).

25  These disclosures are incorporated herein by reference thereto.

Exemplary basic salts include ammonium salts, alkali metal salts such as
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-

30  bis(dehydroabietyl)ethylenediamine), N-methyl-D-glucamines, N-methyl-D-
glucamides, t-butyl amines, and salts with amino acids such as arginine, lysine and
the like. Basic nitrogen-containing groups may be quarternized with agents such as

lower alkyl halides (e.g. methyl, ethyl, propyl, and butyl chlorides, bromides and
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I nvention eff CtIV O treat a mal (e.g. man) havi ng a di sease or
condfi ti &€ ﬁ@ﬂ qg{,hw@f_r'\ a%Ra”{E’EH%e BF%@H?I'W&”PR% desired therapeutic
effect. The mmews%efmm@nhméog@@méﬁid|§om@r§fb E:Ql |§bﬁfér§\hh8*tﬁbt he
scope of this 30 invention. ReferenCe to a conpoun formula I, herein
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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, 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
20  configuration as defined by the [UPAC 1974 Recommendations. The use of the terms
"salt", "solvate" and the like, is intended to equally apply to the salt and solvate of
enantiomers, stereocisomers, rotamers, tautomers or racemates of the inventive
compounds.
When any variable (e.g., aryl, heterocycle, R?, etc.) occurs more than one time
25 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.
Compounds of formula | can be highly selective, high affinity Melanin
Concentrating Hormone (MCH) receptor antagonists useful for the treatment of
30  obesity.
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
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acceptable (i.e., non-toxic, physiologically acceptable) s salts are
preferred, although other salts are ard8-useful . Salts of the conpound of
the formula | may be formed, for exanple, by reacting a conpound of

f or mul atherapeutically ediective aofow{ttoﬂabieabheree cempbund ohforsnlavadrent anount, in

oo um PORTEAEaRisSTY sbfeptEPlecsalt o @t dtspi BuPAOERART M Bt oot uae
acet ates, adipp Feﬁérre@lhelség:s RSabAROGPRIEFO0 n@k@@pa@@ﬁ@hmﬂaﬁ@s

benzenesul foriates, bisulfates, borates, butyrates, citrates canphor at es,
canphor §gmmu@de§ foreyda dphn espepially prafatred doaage ifc bRt 01 t@@ﬁé’ﬁg/lkg @ff at es,

hemour PRPL g Bafbpyfl 4 TIGRNA IR S fhatdcsiCRIP AL salt or
hydr oi o@bdgse oRsdly dompyrindanesul f onat es, | act at es mal eat es,
nmet hanesul fonates, 2 15 naﬁht hal enesulfona , %ﬁtl nates,. nitrates,

oxal at es, pecﬁﬂqt\%&ré,sp%é% g ivestionis ¢hiFrak qf trqgﬁag 6% |
icrate t t

oL T2t Bonfk EA AEAs ﬁ‘@%{ﬁ%’ﬁﬁﬁ%ﬁé{eﬁ%ﬁ%ﬁ PSR Fhoslely

t ol uene=ifettiveabameupbbiat Ikastoneasompeyhd bérinulant er anplrewrceatidaliyne | | ke.

Addi t i onal Ig, %Sl%ﬁ whi c arfe g(fneral I 6 consi dered suitable for the
f or it i G¥Cektab ( Rl tc? GOMBRHLE- salts from basic pharnmaceuti cal
conpounds ar eyrh t of RS irREAtBh & dlt‘c%té‘d t@grrﬁ@thaa fat tredtiny eaﬂmgOénd

Phar maceutical Sciences (1977) 66 1 1-1 d, International” J. of
Phar mac éuetabelig disggiers suchy aszbl_rhmla\raaéramnem camprrsmg agmipistedeg & aMedi ci nal

Dr g, A0t & e FbRCER Ao IFHE? ohB ebfo Bt tat. brace &

di scl osphasmatsuticatipbpesstabie Salt 6f sblbatercﬁfsalcﬁo@rapbh@d eto. Exenplary basic
salts include anmbnium salts, alkali nmetal salts such as sodium |ithium

andi¥pot aSSI urfniersaspgck af fhieinvgptien iredisgcted fq 3 netbrdder kaatiidim and |
magnesi fga(fehl |§ac!otn?p ﬁ?gﬁg@g eg| 45%°m ﬁﬂﬁal?‘ﬁf@éﬁet{t aﬁﬁggﬁg\nﬁ{%nﬁﬁ\l.

such as nes, nes, drabam ne
amount of at least one compound of formula I, or a pharmaceutically acceptable salt

or solvate of said compound.
Another aspect of this invention is directed to a method for treating cellulite and
20  fat accumulation 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 type Il
diabetes comprising administering to a mammal a therapeutically effective amount of

25  atleast one compound of formula I, or a pharmaceutically aCceptable salt or solvate
of 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,

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

Another aspect of this invention is directed to a method for treating mental
disorders such as major depression, manic depression, anxiety, schizophrenia and

sleep disorders, comprising administering to a mammal a therapeutically effective
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of a conpound of fornula I, or a pharmaceuticalgdy acceptable salt or
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1a
An aryl bromide 2 is treated with an organolithium reagent such as n-

butyllithium in a solvent such as THF or ether at a temperature from —100 °C to 0 °C
followed by reaction with a dione monoketal 3, where Za and Zb together with the

5 carbons to which they are attached form a cycloalkyl group Z as previously defined.
The ketal of the resulting diol 4 is removed under acidic conditions and the ketone is
subjected to reductive amination followed by urea formation to give compounds of
type 1a. These can be converted to compounds of type 1b by treatment with strong
acid.

10 Compounds of type 1c can be prepared as shown in Scheme 2:



amount of at |east one conpound of forrmula I, or a pharmaceutically
acceptable salt or solvate of said conpound. Another aspect of this
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sai d conpound angy at |east one pharmaceutically acceptable carrier. io

Compounds of f or njul
in the art usi el
the follow ng?

|, can be produced by procegs known to those skilled
er sd&lame as sphame tor sol'? phgSe synthesis as shown in
acti on schemes;—nthe™ preparati ons and exanpl es bel ow.

Conpounds of thid invention of type 1 a and 1 b fan be prepared as shown
bel ow i n Scheme Jf'15 Schene 1 Ar’

8 1¢

Intermediate 5 from Scheme 2 is treated with strong acid to give olefin 7. This -,

5 is reduced using hydrogen and a suitable catalyst such as platinum on carbon to give ,
compound 8. Using conditions analogous to those shown for compound 5 in Scheme
1, compound 8 is transformed to compounds of type 1c.

Compounds of type 1d can be prepared as shown in Scheme 3:
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Intermediate 7 from Scheme 2 is protected as its ketal under standard
conditions. The resulting olefin is cyclopropanated under known conditions, such as
5 by treatment with methylene diiodide and diethylzinc in the presence of acid such as
TFA. After work-up, the crude product is treated with a strong acid such as TFA to
give ketone 9. Alternatively, intermediate 4 from Scheme 1 can dehydrated, such as
with methanesulfonyl chloride in the presence of triethylamine, and then converted to
ketone 9 in a manner similar to 7. The ketone is converted to products of type 1d
10 using the methods outlined in Scheme 1.
Compounds of this invention of type 1b can also be prepared as shown below
in Scheme 4:
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An aryl bromide 1 is treated with an organolithium reagent suchas n-
butyllithium in a solvent such as THF or diethyl ether at —80 °C followed by reaction
5 with an enone 10, where Za and Zb with the carbons to which they are attached
constitute a Z group as previously defined and W is any alkyl group. Quenching with -
a solution of acid such as hydrochloric acid provides enone 11. Reductive amination | -
and treatment with an isocyanate under standard conditions provides compounds of
type 1b. The starting aryl bromide 1 and enone 10 are either commercially available
10 orare prepared by well-known procedures.
Compounds of this invention of type 1d can can also be prepared as shown

below in Scheme 5:
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with a strong acid such as TFA to dohem&@bone 9. Al ternatively,
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Enone 11 is reduced to the allylic alcohol 13 with a reducing agent such as
5 sodium borohydride. Cyclopropanation of 13 occurs upon treatment with Et,Zn and
CHoal; to afford cyclopropyl alcohol 14. Oxidation proceeds under standard conditions,
such as by treatment with Dess-Martin periodinane to give ketone 15. Reductive
amination and treatment with an isocyanate under standard conditions provides
compounds of type 1d.
10 Still another method of preparation of compounds of type 1d proceeds

according to Scheme 6.



-27 Scheme 4 Oa) a) BuLi, -80 C)-Zb 2N IY\ Rl Arl1Br Za 0 b) NaB(QAc)3H
b) "Zb Ari Y Za 10 Ow 11 -80-0Cc) acid NHAr2 ,Y-RL Ozz~ HN Ny Za Zb
Ar 2NCO Zawo\o3Ri7568- | Zb Ar 1 Art 12 | b An aryl brom de 1PCI/uSomaisesl with
an organolithiumreagent such as n- butyllithiumin a solvent such as THE
or diethyl ether at -80 C followed by reaction 5 with an enone 10, where
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Ketone 15 undergoes reductive amination to provide amino-alcohol 17. The
5 basic nitrogen of 17 is protected using standard methods, such as carbamate
formation. The hydroxyl group of 17 can be activated using a variety of methods, such
conversion to a bromide 18a or by oxidation to aldehyde or ketone 18b. Treatment of
18a with an amine (herein defined as R') or 18b with an amine in the presence of a
reducing agent such as sodium triacetoxyborohydride gives 19. Deprotection, such as
10 by acid removal of the carbamate, and treatment of the resultant amine with an
isocyanate provides compounds of type 1d.

Compounds of type 1e are prepared according to Scheme 7:
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A ketone 20, where Zc and Zd together with attached carbons and the C=0 group
form a ring which constitute a Z group as previously defined,is treated with an base

5 such as sodamide in a solvent such as THF, followed by reaction with an alkyl halide .
such as methyl iodide. The resultant ketone 21 is then treated with a base and a
sulfonic anhydride, and the enol triflate 22 is coupled to an aryl boronic acid with a
catalyst such as Pd(PhsP)4 to give 23. The ketal is removed under acidic conditions
and the resultant ketone is subjected to reductive amination followed by urea

10  formation as described earlier to provide compounds of type 1e.

A method of preparation of compounds of type 1f proceeds according to Scheme 8:
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W th an am ne 4, e Pirs@sBnce @k reducgpg, agerde-stich as sodi um -

tri acet oxybor ohydy i de_ngLesAQ. protectian, .,suc 10 byV 8Pd2r enpval of
t he carbanat e, d tre&BMent of Yhe resultant anming with agﬁg'i?pzﬁ?yanate

provi des conp ds of type 1d. mpounds of type [Be are pre€ 2accordi ng
to Scheme 7. WO 9g/ 047568 PCT/ US02/238408 28
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Enol ether 26, where Zc is as previously defined, is brominated to provide vinyl

bromide 27. Enone 27 is reduced to the allylic alcohol 28 with a reducing agent such

5 as sodium borohydride. Cross-coupling of 28 with a boronic acid provides arylated
enol 29. Cyclopropanation of 29 occurs upon treatment with Eto,Zn and CH,l» to afford
cyclopropyl alcohol 30. Oxidation proceeds under standard conditions, such as by
treatment with Dess-Martin periodinane to give ketone 31. Reductive amination and
treatment with an isocyanate under standard conditions provides compounds of type

10 1f. A
Still another method of preparation of compounds of type 1d proceeds according to

Scheme 9.
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~--NHArz Art >N Zd Y-R1 |e A ketone 20, where Zc and Zd together with
attached carbons and the C=O group forma ring which constitute a Z group
as previously defined,is treated wi th-8A "base 5 such as sodamide in a
sol vent such as THF, followed by reaction with an al kyl halide. such as
met hyl iodide. The resultant ketoneSzheme ®hen treated with a base and a
sul foni c anhydride, and the enol triflate 22 is coupled to a}{hA@'yl bor oni c
acid with a catalyst such as Pd(Ph3P)4 to give 23. The I's renoved
under acidic conditions and the resul témoHketone is subjecfed to reductive
am nation foll oﬁﬁ by urea jyo formati as described earlier fo provide
conmpounds of t% e te. # At hodMof pFrEp %bati orl) 8FNEBNpoUrEs af "E*ifge | f
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Ketone 15, where Za and Zb are as previously defined, undergoes reductive

amination to provide amino-alcohol 17. Treatment of the resultant amine with an

5  isocyanate followed by oxidation of the hydroxy! with a suitable oxidant affords
aldehyde 33. Reductive amination of 33 with an amine (herein defined as R")
provides compounds of type 1d.

Compounds of type 1g can be prepared according to

Scheme 10
Ar?_
o “NH
O 1 O%'\N/y“—R1
7| Strong base 7 /
Za_ NG —
Mel \/1 za
Ar! Ar
7a 34 Ar'
10 19

Enone 7a, prepared as described in Scheme 2, is treated with a strong base such as

sodium hydride, optionally in the presence of a silylating agent such as trimethyisilyl

chloride, followed by treatment with an alkylating agent such as methyl iodide to give,
15 after purification, compound 34. This can be converted to compound 1g by methods

analogous to those described above.



Z Ph3P, Br2, VO Ce(34 Zc Ar1B(OH) 2 Et3N HO Br Br Pd(dppf)Cl2 26 27 28
Et 2Zn Dess O Zc OH CH212 Zc OH Martin Zc Periodinane Arl Art Arl 29 31
30 (N HArwo m)475¥8- 1 H N -Y\ O=\ H2ZN R Zc R1 Ar 2NCO N, Y~RPCTAS02/8§408\a BHA
Are Art 32 if Enol ether 26, where Zc is as previously defined, is

brom nated to provide vinyl brom de 27. Enone 27 is reduced to the allylic
al cohol 28 with a reducing agent such-38-as sodi um bor ohydri de.
Cross-coupling of 28 with a boronic acid provides arylated enol 29.

Cycl opr opanatn eom@fcmsctbemrec&qwesdeemmin Sehemet Zchemel 10aY to afford
cycl opropyl cohal 30. i on _pro nder, ndard con |ti ns, such
as by Ppéa?%nt?e Wl{rﬁd@&n%ﬁquﬁrﬁgﬁlgg ﬁ@s'?éo'aﬁ] H B 394" Reduct i ve
am nat i e8agdHls eKtheuaaéTPéﬁctwch t8Mhid FPEYATHALION USEE astRNASEHCE TBgint hou
provi des conpounds of type 10 1 f. Still another nethod of preparation of

conpoundgoayanaigie 0avpnge exdesmismines orgrisaminsciasiftooscanengs/exsess s
PCTI S0 55 aR5te.

In some cases, one compound of this invention can be converted to another
compound of this invention by well-known functional group transformations. For
instance, an R' group of this invention can be converted to another R’ group of this
invention using standard methods known by those skilled in the art, including for

10  instance alkylation, reductive alkylation, acylation, sulfonylation, or hydrolysis
reactions. In further example, compounds wherein R is a sulfide can be oxidized to
the corresponding sulfoxide and sulfone and compounds where R’ is a nitrile can be
converted to, among others, the analogous imidazole, oxazole, tetrazole, aldehyde,
carboxylic acid, carboxamide or methylamine derivatives. Other possible

15 transformations of one compound of this invention to a'nother will be apparent tc those .
skilled in the art.

Yet another aspect of this invention are combinations of at least one compound :
of formula 1, or a pharmaceutically acceptable salt or solvate of said compound and at .
least one compound from the compounds as illustrated below.

20 Accordingly, another aspect of this invention is a method for treating obesity
comprising administering to a mammal (e.g., a female or male human)

a. an amount of a first compound, said first compound being a compound
of formula |, or a pharmaceutically acceptable salt or solvate of said compound; and

b. an amount of a second compound, said second compound being an

25  antiobesity and/or anorectic agent such as a 33 agonist, a thyromimetic agent, an
anoretic agent, or an NPY antagonist wherein the amounts of the first and second
compounds result in a therapeutic effect.

This invention is also directed to a pharmaceutical combination composition
comprising: a therapeutically effective amount of a composition comprising at least

30  one first compound, said first compound being a compound of formula |, or a

pharmaceutically acceptable salt or solvate of said compound



-32 Scheme 9 NHAr2 ,Y-OH OzZ:=( 0 HN AN ; Za) Zb a) H2NOH Za~Zb 1) Ar2NCO
Zal \ Zb CHO 1 b) NaBH4 Ar 2) Dess-Martin Ar Periodinane Ar 15 17 33
NHAr 2 O< wikop/04RE8 R1 Za_ ~ R1 Zb NaB(OAc)3H j\v_J Art 1@®CTHen2Bs4045,
where Za and Zb are as previously defined, undergoes reductive am nation
to provide am no-al cohol 17. Treatnent of the resultant amne with an 5
i socyanate followed by oxidation of thé4hydroxyl with a suitabl e oxidant
affords al dehyde 33. Reductive amination of 33 with an am ne (herein
defined as Ra squoodicbespaod)saitdseanindtgarepdurd! belogaowantobekity wpd/otg can be
prepar e%n%?ecc%rcda{g% ttsgch gg ge 3 ag}gnisr, %Otherlgmir?\e ic%gginY, a'% anoretic, or an NPY

antagonist; and/or optionally a pharmaceutical carrier, vehicle or diluent.

Another aspect of this invention is a kit comprising:

5 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;

b. an amount of an antiobesity and/or anorectic agent such as a 33
agonist, a thyromimetic agent, an anoretic agent, or an NPY antagonist and a
10 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 of the first and second compounds result in a therapeutic effect.
Preferred antiobesity and/or anorectic agents (taken singly or in any
15  combination thereof) in the above combination methods, combination compositions
and combination kits are:
phenylpropanolamine, ephedrine, pseudoephedrine, phentermine, a
cholecystokinin-A (hereinafter referred to as CCK-A) agonist, a monoamine reuptake |
inhibitor (such as sibutramine), a sympathomimetic agent, a serotonergic agent (such
20  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 antagonist, the OB protein (hereinafter referred to as “leptin”),
a leptin analog, a leptin receptor agonist, a galanin antagonist or a Gl lipase inhibitor
25  or decreaser (such as orlistat). Other anorectic agents include bombesin agonists,
dehydroepiandrosterone or analogs thereof, glucocorticoid receptor agonists and
antagonists, orexin receptor antagonists, urocortin binding protein antagonists,
agonists of the glucagon-like peptide-1 receptor such as Exendin and ciliary
neurotrophic factors such as Axokine.
30 Another aspect of this invention is a method of treating diabetes comprising
administering to a mammal (e.g., a female or male human)
a. an amount of a first compound, said first compound being a compound

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



Strong base Za Za Mel Za Ari Art 7a 34 Art 10 1g Enone 7a, prepared as
described in Schene 2, is treated wwth a strong base such as sodi um

hydri de, wptasomzicéy in the presence of a silylating agent PETOIBo238408
trinmethylsilyl chloride, followed by treatnent with an al kyl ati ng agent
such as nethyl iodide to give, 15 after purification, conpound 34. This
can be converted to conpound 1g by nmet®8ds anal ogous to those described
above. WD 03/ 047568 PCT/ US02/ 38408 -33 In sone cases the procedures
descri bed i n bScherap dmBuhteofea s@ccmlycompommaaiq/sm;)mhcompdundmeing an brary
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scavengeiehyarsendlk Hesbidr, e RRosiAsIphosPhataay ARIMhIGRSS dipephiggly anat e.
In some cases, one compound of thi's invention can be converted o another

corrpoun@rotreatsamshlbWemsubn (lmlud@ng otaliy\hiogvaiiablednsulingprepprationss.fa imsulions.
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acylation, sulfonylation, or hydrolysis reactions. In further exanple,
conpounddiapEnamdemwhesel t@mam@@tééaﬁ the:figsk AR S860RG COMPOURES resBbiRA ng

squOX| and conpounds where R7 is a nitrile can be converted
am)gg %{b%gﬁggﬁgﬁg anal ogous i m dazol e, oxazole, tetrazole, aldehyde,
car boxyl i ¢ aditds inventiox &@alde directest foyd phameackerticaladomeinatich kemppsgenbl e 15

transformati pns of one this invention tq another wll b
Dol eniCoNPTAIEE S theReSaBIY CHea Ve amoyat oo mBe S HeR SRt &  rvent i on

are comj fiat EGMHolhd Bdaid Bt icoRfPOURRIMRANG'E compound of formula 1, or a

pharmaceutically acceptable salt or solvate of said compound;

a second compound, said second compound being an aldose reductase

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

15 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 |
a pharmaceutical carrier, vehicle or diluent.

20 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;

b. an amount of an aldose reductase inhibitor, a glycogen phosphorylase

25 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 a pharmaceutically acceptable carrier, vehicle or

30  diluentin a second unit dosage form; and

C. means for containing said first and second dosage forms wherein the

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



of formula I, or a pharnmaceutically acceptable salt or solvate of said
conpound and at | east one conpound fromthe conpounds as illustrated

bel ow. 20weasortie®igl y, anot her aspect of this invention i ®ca/user/bodsf or
treating obesity conprising admnistering to a manmal (e.g., a female or
mal e human) a. an amount of a first conBound, said first conpound being a
conpound of formula |, or a pharnaceu@ cally acceptable salt or solvate of
said conmpound; and b. an anpbunt of a second conpound, said second conpound
bei ng an 25 &efesablyi the phatmaceuticalgreparatigans insaonit desag&Brayohi such a
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conprising: a therapeutically effective amount of a conposition conprising
at | eastthe desioe@ parpose. conpound, said first compound being a conpound of

formula I, or | t f |

corpound o 4RSI BEAHER il M ShT B85 b Berbfaldl b bd Bded or
conpouncidigited fram abbdutobar) toyabmut 100 mghereferbbly fagazibostid mgito abblt BQoni st
a thyrom netic agent, an anoretic, or an NPY antagonist; and/or optionally
2 phar miBGTPEsPrelerabdrom ahout 1 dhg {0 aboub2e MARSCRENGKbthe PasticulRl s
inventi(g} licatfrKit conprising: 5 a. an amount of a conpound of formula I,
or a pha #aceut I'cally acceptable salt or solvate of said conpound and a
phar maceut i cdlHeyactuakgnsagecroployed mawkéivatied dependihgaponi the aequirarmentsi t
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in a second unit dosage form and c. nmeans for containing said first and
second dosdgeieneetheatal deily dogageamaymesdividedrand adminigaediaqnitionsnpounds

resul t i(c{aé@g&ngird%&e%t%ﬁuﬁ%&ect . Preferred antiobesity and/or anorectic

agents any
The amount and frequency of administration of the compounds of the invention

15 and/or the pharmaceutically acceptable salts thereof will be regulated according to the
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

20  doses.

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.

25 Solid form preparations include powders, tablets, dispersible granules, capsules,
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

30  administration. Examples of pharmaceutically acceptable carriers and methods of
manufacture for various compositions may be found in A. Gennaro (ed.),
Remington’s Pharmaceutical Sciences, 18" Edition, (1990), Mack Publishing Co.,

Easton, Pennsylvania.



15 conbi nation thereof) in the above conbi nati on net hods, conbination
conpositions and conbination kits are: phenyl propanol am ne, ephedri ne,
pseudoephwdrazmersephent ermi ne, a chol ecyst oki ni n-A (her ei maffieso2/sabherred to
as CCK-A) agonist, a nonoam ne reuptake inhibitor (such as sibutramne), a
synpat hom netic agent, a serotonergic agent (such 20 as dexfenfluram ne or
fenfluram ne), a dopam ne agoni st (sucﬁ as bronocriptine), a

mel anocyt e-sti mul ati ng hornone receptor agonist or mnetic, a nelanocyte-
stinmul ati ng haguid hernapeepegatiensciaciudiei soditibnse segpensiens angbamsisions. mAk @i n

as "1 epEXAmPTe MRy B MantaAS sk on WaleprpedEDt SWCaLSRHERS Br parepr
ant agoniigkctidn 8r SditibR aF SweBfinkrd 8hd pabifiefLf PaIolUtRIHENs@Spetisidrit aid -
O her anorectic a?ent s include bonbesin agoni sts, dehydroepi androsterone

or anal egaulsinesebiquigferobpmparatising may @rinchugerasciutionsfar indianagani st s,
orexjn r%ceRI ﬁ_r tiarr]1t agoni sts, urocortin binding protein antagonists,
ago st £CGI"NPHE Bl'ucagon-l i ke peptide-1 receptor such as Exendin and

ciliary neun@roegifprephtivas suRatsis fesinhaRIionemay hchitd sWutiGiePaed solidg i s
invention is a method of treating diabetes conprisi ngl adm nistering to a

mammal  EOWgler farm.ambick neay helncomkiation witha shaunacesftically aegeptablpound,

said first.go ' f |, or a pharmaceutically
accept ag?gr'%agﬁ&g?gggﬁbgﬁgagﬁsal g @%Sﬁ% n@{rgg%@ WO 03/ 047568

PCT/ US02/ 384@8so inthuded arme solidiotm preparations)that @ng cteddedsto be senverted;onpound

bei ng an ose reductase. jnhibitor, a glycaogen osphoryl ase inhibitor, a
or BTt oROHLHyRIPEy ERse TRHIA B doBaraipns e (1 SER S RAGNSTAL ase 1 B
i nhi bi t %rdmiﬁis%aslﬁ.t istieh liqRICfoRAS Sndifidé Qbru%ln_s,' él%‘ébh@ioﬁb%ﬁ%ﬂl@idﬁfs@' ly

bi oavai l able i nsulin preparations), an insulin mnetic, netformn,

acarbose, a PheRqgupounds ofthe invertioasnay atfio bexdeliverabledengidermalyneThe
pioglitazone or GW1929. a sul fony|urea |.i pazi | yburi de r
Chi o pr SN BENaSEPeE oS A IEREANEToR o REES. It B SRt ApBRas resul
in a thkenasieRkighdeddreisé inchided inyeandddimiah patchoofdhé efatAd o Geservoir type
phar maceuti cal conbinati on conposition
15 as are conventional in the art for this purpose.
The compounds of this invention may also be delivered subcutaneously.
Preferably the compound is administered orally. -
‘The invention disclosed herein is exempiified by the following preparations and :
examples which should not be construed to limit the scope of the disclosure.
20  Alternative mechanistic pathways and analogous structures will be apparent to those

skilled in the art.
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, multiplicities, and

25 coupling constants in Hertz indicated parenthetically. Where LC/MS data are
presented, analyses was performed using an Applied Biosystems API-100 mass
spectrometer and Shimadzu SCL-10A LC column: Altech platinum C18, 3 micron,
33mm x 7mm ID; gradient flow: 0 min — 10% CH3CN, 5 min — 95% CH3CN, 7 min —
95% CH3CN, 7.5 min — 10% CH3CN, 9 min — stop. The retention time and observed

30  parention are given.

The following solvents and reagents may be referred to by their abbreviations

in parenthesis:



10 conprising: a therapeutically effective ambunt of a conposition
conprising a first conpound, said first conmpound being a conpound of
formul a I'woas/narsephar naceuti cally acceptable salt or sol vaca/sh2/sang
conpound; a second conpound, said second conpound being an al dose reduct ase
i nhi bitor, a glycogen phosphorylase inhibitor, a sorbitol dehydrogenase
inhibitor, a 15 protein tyrosine phospBatase 1 B inhibitor, a dipeptidyl
protease inhibitor, insulin (including orally bioavailable insulin

pr epar afliimiyer airanmestographyi (TeG)c, nmetform n, acarbose, a PPAR-gamma

| i gand such as trogljtazo rosaglitazone, pioglitazone, or GWM1929, a
sul f ony e gcetate §§%¢Eg9f Efgﬁﬁ}?i de, or chlorproparnide; and optionally a
phar mac i : j iqel 1 nt. 20 Anot her aspect of this

i nventi %ﬁﬁ!u@?!ﬂn%@%&)&ﬁ%ﬁ@lﬁ%z(ng_@Ha(?Pladd unt of a compound of fornula |, or
a phar mai-¢butyt ebitbpnate OEBOE salt or solvate of said conpound and a

phar W&C?(Lﬁi cal lé{ %cmgabl e carrier, vehicle or diluent in a first unit
dosage for4frogcetd nt of an al dose reductase inhibitor, a glycogen
phosphorhmsRia c@ﬁoﬂid@{_{\hﬂ}(ﬂﬁ;, a sorbitol dehydrogenase inhibitor, a protein
tyrosi ne phosphatase 1B _inhibitor, a dipeptidyl protease inhibitor,

i nsul i ntifaniemdeiraigoprafasiceniTi&-&Mabl e i nsulin  preparations), an insulin
m netic, . 1.0, ; AR- gamma | i gand such as troglitazone,
rosagli tNan\qg%é,)Jdgbg\ﬁl?ﬁﬁggz'ﬂﬁ%%%r?N ¥ 1929, a sulfonylurea, glipazide,

gl ybur i deethglamihé (ERNagrargAle and a pharmaceutical ly acceptable carrier,
vehicle or 30 diluent in a second unit dosage form and c. neans for
cont&i nibkEXYSAEPaNYH +-BRRET8AHNd dosage fornms wherein the amounts of the

first a gﬁgb g@% | pMReutic effect. WO 03/047568
PCT/ USOE‘%%% -rf?gmliree er a(%al , c{trrc])'ge% aglllrlg{:eu ‘ical preparation is in a unit
dosage fliquich cHromatmdraphy nmsst $pectnoemdryaiCMS);s subdi vi ded into suitably

componeigh E3HoR MaFt SEPrHRnasIHRME achi ove  the desired purpose. 5 The
quant it weRbn@¢héyse compound in a unit dose of preparation may be varied or
15 milliliters (mL);
millimoles (mmol);
microliters (ul); -
grams (g);
milligrams (mg);
20  room temperature (ambient) about 25°C (rt).
EXAMPLES
The following examples illustrate the preparation of some of the compounds of
the invention and are not to be construed as limiting the scope of the invention
disclosed herein.

25 Method 1
Example 1



adjusted fromabout 1 ng to about 100 ny, preferably fromabout 1 ng to
about 50 ng, nore preferably fromabout 1 ng to about 25 ng, according to
t he partiwoloan47sappl i cati on. The actual dosage enpl oyed n@¢Thesowas4ed
dependi ng upon the requirenents 10 of the patient and the severity of the
condition being treated. Determ nation of the proper dosage reginen for a
particular situation is within the skiBP-of the art. For convenience, the
total daily dosage nay be divided and adm nistered in portions during the
day as required. The amount and fOfgguency of admi nistration of the
conpounds of the invention s and/or the pharnmaceutically acceptable salts
thereof will be regulated acco 5 to the judgnent of the attending
clinician considering such fact as age, condition and size of the
patient as well as severity of 1 tons bei treated. A typica
recommended daily dosage reginen for pral adminis{ration can range from
about 1 ng/day to about 300 ng/da¥3 ferab ng/ day to 50 ng/day, in
two to four divided 20 doses. This invention is also directed to
phar maceuti cal conpositions for the treaiment of netabolic disorders such
as obesity, and eating disorders such yper phagi a. For preparing
pharmaceutical conpositions fromthe ‘conpbunds described by this invention,
i nert, pharnmaceutically acceptable carrf’eqs can be either solid or liquid.
25 Solid form preparations include po/%-rs, tabl ets, dispersible granules,
h

capsul es, cachets and suppositories. powders and tablets may be
conprised of fromabout 5 to about cent active ingredient. Suitable
solid carriers are known in the art, e7g.,CMagnesi um carbonate, nagnesi um
st ear at 4, glc, sugar or lactose. Tablets, powders, cachets and capsul es
can be as solid dosage forns suitable for oral 30 admi nistration.
Exanpl es of pharmaceutically acceptable carriers and net hods of

manuf act ure fBobrovrbepidnitale 26yt 0 ansmoleywae dissohkd im 200 RtdnaTBIF(ed the
Rem ngton' s, Phar maceuti cal Sciences, 18th Edition (199%), I\/%ck Publ i shi ng
exafts 68.1% 0.

Co.,5 E&SIUIRN waserelled dxi-400 \(‘}’\6- o BolyE B MPCS Msaph 11 mole)

was added over one hour via an addition funnel. During this time, the temperature

inside the reaction flask was kept under —95 °C. After n-butyllithium was added, the
reaction was stirred at —95 °C for 10 minutes. 1, 4-Dioxaspiro[4, 5]decan-8-one
(17.1g, 0.11 mole) in 100 ml dry THF was added via another addition funnel over one -

10 hour. During this time the reaction temperature was kept under —75 °C. The reaction
was stirred for 30 minutes, and the temperature was slowly raised to =25 °C. The
reaction was then quenched by adding 200 ml water and one liter of ethyl acetate was
added. The organic layer was washed with water (3X400 ml), dried over sodium
sulfate and solvent was removed by vacuum. The residue was recrystallized from

15  ethyl acetate/hexane mixture to give rise to 15.5 g pure product. The crude product
from mother liquor was purified by flash chromatography using hexane/ethyl acetate
(70/30) as the eluent. An additional 8.0 g pure product was obtained from the column.
(Total yield: 23.5g, 82%). '
Step 2

20 The product from step 1 (1.5g, 5.8 mmole) was dissolved in 100 ml acetone
and toluenesulfonic acid monohydrate (0.2g) was added. The reaction was refluxed
for one hour. Acetone was removed and residue was dissolved in 100 mL ethyl
acetate. The organic layer was washed with water (3X100 ml), dried over sodium
sulfate. After the solvent was removed, the residue (1.2g, 100%) was used in next
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15 1.93 (s, 2 H), 1.73 (s, 4 H), 1 51 (m, 4 H).and cis-1-[2-(1-pyrrolidinyl)ethylaminoj-4-(3- ,
cyanophenyl)-4-hydroxycyclohexane (0.40g, 20%). 1H NMR (300 MHz, CDCI3) §7.82 .
(s, 1H),7.74(d,J=7.69Hz, 1 H), 7.53(d,J=7.69Hz, 1 H), 743 (t, J=769 Hz, 1. .
H), 2/'8 (t, J=6.04 Hz, 2 H), 2.59 (t, J = 6.04 Hz, 2 H), 2.49 (m, 5 H), 1.56-1.96 (m, 8 -
H).
20 Step4
Trans-1-[2-(1-pyrrolidinyl)ethyl]-4-(3-cyanophenyl)-4-hydroxycyclohexane
(25mg, 0.08 mmole) and 3-trifluoro-4-fluorophenylisocyanate (15 mg, 0.08 mmole)
were stirred in 3 ml methylene chloride at room temperature overnight. The reaction
solution was loaded directly onto a preparative TLC plate and the plate was
25 developed with ethyl acetate. The major compound is the desired product, N'-(3-
trifluoro-4-fluorophenyl)-N-[trans-4-(3-cyanophenyl)-4-hydroxycyclohexyl]-N-[2-(1-
pyrrolidinyl)ethyllurea (21 mg HCI salt, 49%). 1H NMR (300 MHz, CDCI3) 8 11.2 (s,
1H), 7.84 (s, 1 H), 7.82 (d, J = 6.9 Hz, 1 H), 7.50-7.64 (m, 3 H), 7.41(dd, J = 6.2 and
2.5Hz1H),7.06(t J=9.3Hz 1H),4.36 (i, J =12, 3.7 Hz, 1 H), 3.06 (t, J = 4.0 Hz,
30 2 H),2.50-2.70 (m, 8 H), 1.77-2.05 (m, 8 H), 1.28 (q, J = 12.4 Hz, 2 H).
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1 H, 7.84 (s, 1 H, 7.82(d, J =6.9 Hz, 1 H, 7.50-7.64 (m 3 H),
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O-N cl 49 cl 491 492.1374 N A O0-'-N 11 "C" [/ cl WO 03/047568
PCT/ USO02/ 38408 -53 Ex. STRUCTURE Mass HRMS NVMR M1 50 a 525 526.1652 F
F F O-N Nwo@B/0%%s6¢ 509 510.1931 F_| ~r& NHF N C 52 POT/5093&19. 1926

F\ / F'XFF ND O N~~ C Method 2 Exanpl e 53a Exanpl e 53b WO 03/ 047568
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Cl NH Cl NH
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CN : “CN
Step 1

4-(3-cyanophenyl)-4-hydroxycyclohexane-1-one ethylene ketal (from step 1 of
5 method 1, 10g, 39 mmole) was dissolved in 80 ml trifluoroacetic acid. The mixture
was heated to 50 °C for four hours. Trifluoroacetic acid was removed under vacuum
and the residue was partitioned between 200 ml ethyl acetate and 100 ml saturated
sodium bicarbonate solution. The organic layer was washed with water (2x100 mt)
dried over sodium sulfate. The product was purified by column using hexane/ethyl
10  acetate (85/15) as the eluent. Two products were obtained; 4-(3-cyanophenyl)-3-
cyclohexene-1-one (3.1g, 41%) and 4-(3-cyanophenyl)-2-cyclohexene-1-one (4.0g,
" 53%).

Step 2

15 The mixture of 4-(3-cyanophenyl)-3-cyclohexene-1-one and 4-(3-cyanophenyl)-
2-cyclohexene-1-one (total 1.8 g, 9.1 mmole) was dissolved in 50 ml ethyl acetate.
The catalyst, Pt/C (10%, 0.5g) was then added and mixture was shaken overnight
under 45 psi hydrogen gas. The catalyst was filtered off and solvent was removed
under vacuum. The residue is a mixture of cis and trans 4-(3-cyanophenyl)-1-

20  hydroxycyclohexane (1.8 g, 98%).
Step 3

The mixture of cis and trans 4-(3-cyanophenyl)-1-hydroxycyclohexane (1.8 g, 9

mmole) was dissolved in 100 ml methylene chloride and Dess-Martin reagent(4.2g, 10

mmole) was added. The mixture was stirred at room temperature for five hours. The



C NHC \ NHNO NN ONON kCN aCN Step 1

4- ( 3- cyanophenyl ) - 4- hydr oxycycl ohexane- 1- one et hyl ene ketal (fromstep 1 of
5 met hod WO i30g75689 mmol e) was dissolved in 80 nml trifl uorecanee/ies4agi d. The
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4-( 3- cyggg}gﬁzﬁéﬁ?(?%g&gycl ohexeneﬁygﬁ%&}eﬁ@al 1.8 g, 9.1 mﬁol g) 6%33)
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(3X100 rrL% and dri eﬁ

D S et S bR P r BB aRbl 7, 2%, ¢
af ford 4riéByARERBENY) 1) 4o/ Rk UIgeRNerhk froduétlis Bmix@3d of cis and trans-1-[2-
(1-pyrrolidinyl)ethylamino}-4-(3-cyanophenyl)-cyclohexane (0.2g, 48%)
Step 5
The mixture of cis and trans-1-[2-(1-pyrrolidinyl)ethylamino}-4-(3-cyanophenyl)-
15~ cyclohexane (20mg, 0.067 mmole) and 3, 5-dichloro phenylisocyanate (20 mg, 0.11
mmble) were stirred in 5 ml methylene chloride at room temperature overnight. The
reaction solution was loaded directly onto a preparative silica gel TLC plate and the
plate was developed in ethyl acetate/hexane(70/30). Two products were isolated
from the plate; N’-(3, 5-dichlorophenyl)-N-[cis-4-(3-cyanophenyl)-cyclohexyl]-N-[2-(1-
20  pyrrolidinyl)ethyllurea (6.5 mg HCI salt, 19%). 1H NMR (300 MHz, CDCI3) & 11.3 (s,
1H), 7.65 (s, 1 H), 7.62 (d, J = 8.5 Hz, 1 H), 7.45-7.55 (m, 2 H), 7.29 (s, 2H), 6.91(s, 1
H), 4.30 (tt, J = 12 and 3.7 Hz, 1 H), 3.12 (m, 3 H), 2.68 (m, 6 H), 1.70-2.36 (m, 12 H).
and N’'-(3, 5-dichlorophenyl)-N-[trans-4-(3-cyanophenyl)-cyclohexyl]-N-[2-(1-
pyrrolidinylethyl]urea (15.5 mg HCI salt, 46%). 1H NMR (300 MHz, CDCI3) § 11.3 (s,
25 1H), 7.38-7.52 (m, 4 H), 7.31 (s, 2H), 6.92(s, 1 H), 4.25 (tt, J = 12 and 3.7 Hz, 1 H),
3.35(,J=4.0Hz, 2 H),2.79 (t, J =4.0 Hz, 2 H), 2.73 (b, 4 H), 2.50 (tt, J =12 and 3.7
Hz, 1 H), 1.48-2.02 (m, 12 H).
Following procedures similar to those described in Example 53, the following

compounds were prepared.



Step 4 5 4-(3-cyanophenyl)-cycl ohexane-1-one (0. 32g,

1.6 mol e), 2-

am noet hyl pyrrolidine (0.36g, 3.2 mmole) and sodi um cyanobor ohydri de (0. 2g,

3.2 molwpomessestirred in 20 m net hyl ene chl ori de at
for two hours.
washed with water

(3X50 m),

renoved by vacuum The io residue was-

I @OMIUSepRaBL

ure

50 m nethyl ene chloride was added. The organic |ayer was
dried over sodiumsulfate and the sol vent was

rrified by colum chronmat ography

using ethyl acetate/nethanol/ triethylamine (89/10/1) as the eluent. The
product [ €xa] ni xture TRUCIUREd trans- 1{Jigss| HRMS NMR
(1- pyrrolidihyl)ethyl am nol-4- (3- rvannnhpn\/l)(Mdi”'I phexane (0 29 48%) Step
5 The ni kt¥rg of cis gnd 468| " 4692175
trans-1-[2-([L- pyrr5 nyl ) et hyl am no] - 4- (3{cyanophenyl )- 15 cycl ohexane
(20ng, 0] 067| Mol e) 3, 5-dichloro phenylii socyapate (20 ng, 0.11 |nmole)
were stifred|in 5 m methyl ene@orlde at ftoom tepperature overnight]. The
reactionjsol bti on was I&%tdeﬁ\m ctly onto @ prepafative silica gel TLC
plate angd the plate was devel oped in ethyl jacet at ¢/ hexane( 70/ 30). Two
products|wer ¢ isol ated @ the plate; [N -(3,
5-di chl of ophenyl ) - N- [ ci s-4-( 3- cyanophenyl ) -¢ycl ohexyl ]-N-[2-(1 20
pyrrolid nyI ethylJurea (&5 ng HCl saltf, 19%. 1 H NMR (300 MHz, CDC13) S
11.3 (s,| 1 H), 7.65 (s, 7.62 (d, |J ={8.5 Hz| I H), 7.45-7.55 (m 2
H, 7.29|(s,|2H), 6.91(s, , 4.30 (gt, J =12 gnd 3.7 Hz, 1 H), 3.12
(m 3 H| 268 (m 6H 702 36 (m 12 and{ N - (3
5-di chl 0'056h3nyl)-l\l-[trans 4- (3- cyanophénd$d - B5d8Ghexyl - N-[ 2- (1
pyrrolid|nyl ethyIT (15 5 ng HC saljt, 46%. 1|H NMR (300 WMHz, CICl3) 8
11.3 (s,| 25|/1 H, 7! 52 (m 4 H, 7.31i|(s, 2H), 6.92(s, 1 H, 4.25
(tt, J =|12 and 3.7 Hz, 1"H), 5 (t,|J ={4.0 Hz] 2 H), 2.79 (t, J|=4.0
Hz, 2 H| 2.y3 (b, 4 Ho"2480ATY, J = 12 and 3.7 |Hz, 1 H, 1.48-2.02 (m
12 H). Fpllow ng procedurek simlar to those descr bed in Exanpl e 53, the
foll ow ng conpounds wer epar ed. WO (03/047568 PLT/ US02/ 38408 -56 |Ex
STRUCTURE Magss HRMS NMR M

N

56 ¢ 484 485.188
Cl i
LD
O%VN
Y
57 F 502| 503.2443{1H NMR (300 MHz, CDCI3)

11.2 (s, 1H), 7.60-7.68 (m, 3H),
7.42-7.54 (m, 3 H), 7.07 (t, ] =
9.3Hz, 1 H),4.33 (tt, T =12.1
and 4.0 Hz, 1 H),3.13 (t,J =
3.6 Hz, 2 H), 3.10 (br, 1 H),
2.68 (br. 6 H), 2.33 (m, 2 H),
2.01(tt, T =14 and 4.1 Hz, 2 H),
1.60-1.90 (m, 6 H), 1.30-1.45
(m, 2 H).




54 cl 468 469.2175 F LNH O-NN 55 cl 484 485.1875 cl I:bNH O 1- NND | / \
N--- 56 cl 484 485.188 C \ | O- NO N 57 F F F 502 503.2443 1H NM\R
(300 MHz,wODGDZ)s6d1.2 (s, 1H), 7.60-7.68 (m 3H), F 7.42PCTAB0L/BE408 H),
7.07 (t, J = 9.3 Hz, 1 H), 4.33 (tt, J =12.1 o~N ~ and 4.0 Hz, 1 H), 3.13
(t, J = N3.6 H, 2 H, 3.10 (br, 1 H, 2.68 (br. 6 H, 2.33 (m 2 H),
2.01(tt, J = 14 and 4.1 Hz, 2 H), 1.6671.90 (m 6 H), 1.30-1.45 (m 2 H).
WD 03/ 047568 PCT/ US02/ 38408 -57 Ex STRUCTURE Mass HRMBS NMR Mrl) 58 F 502

503. 2438] B4 NVR (300 NMRUCTDBE3) F F 11[Mags§ HRMS |7.62-7.MUR(m 1 F|H),
7.36-7.5p (m S5 H),£ 7 08 (t (M+1
58 F 502 503.2438|1H NMR (300 MHz, CDCI3)
Fy-F 11.2 (s, 1H), 7.62-7.70 (m, 1
E H), 7.36-7.52 (m, 5 H), 7.08 (t,
J=9.5Hz), 428 (tt, ] = 12 and
NH 3.7Hz, 1 H), 3.36 (t,J=4.2
D Hz, 2 H), 2.80 (t, ] =4.2 Hz, 2
oZ N H), 2.74 (br, 4 H), 2.51 (1, ] =
12 and 3.7 Hz, 1 H), 1.48-2.01
(m, 12 H).
: Ny
59 F 552] 553.2399
F F
F
F NH
F O)\N/\/N
? X ‘
60 F 552| 553.2404
F F '
F
LD
F O)\N/\/N
Y
61 F 518[ 519.2137
F F
(]}
NH
/\/D
[®) N
Ny




J = 9.5Hz), 4.28(tt,J=12and H o~N 3.7 Hz, 1H3.36(t,J=4.2 N Hz, 2 2 H),
2.80 (t, J =4.2 Hz, 2 --" H), 2.74 (br, 4 H, 2.51 (tt, J 12 and 3.7 Hz, 1
Hy, 1.48-WoQko4(568 12 H). 59 F 552 553.2399 F F F F \ F POMNS0Xi8460 F 552
553.2404 FFFN FFONN 61 F518 519.2137 FFC NH'D N \ O- NN
WO 03/047568 PCT/US02/ 38408 -58 Ex STRUCTURE Mass HRVE NVR M1

Ex STRUCTURE Mass| HRMS NMR
(M+1)
62 F 518] 519.2132
FelF
a
LD
O)\N/\/N

.
Q.

63 502} 503.2438

F
F F

\\\N
64 F 502| 503.2438
F F
F NH O
N
O)\N/\/

65 F 452] 453.246
X

V4
=z




62 F 518 519.2132 F F C O-N 63 F 502 503.2438 F 6NH F ON O 64 F 502
503.2438 --- ~v. FF/I FNHN ONom N 65 F 452 453.246 F "'"& NH N W
03/ 047568wWB@3/0WS6R/ 38408 -59 Ex STRUCTURE Mass HRVS NVR PRFAUSOHSE84B8 452
453.2465 F/ \ I NH O-NJ/N 'N 67 F 452 453.2465 F\ NH/ J ~ NND

-50-
Ex STRUCTURE Mass| HRMS NMR
(M+1)
66 F 452| 453.2465
QL
S,
A NN
\\N
67 F 4521 453.2465
Q ~
0)\,\,/\/N
| x
Y
Ny
68 i F 452 453.246
ﬁl ~
O)\N/\/N
: N
69 cl 500, 501.1827
Cl” i “NH O—
Y




OIN 68 F 452 453.246 F\ ON OG69 G 500 501.1827 C
-60 Ex STRUCTURE Mass HRMS NVR Mrl)

03/ 047568 PCT/ US02/ 38408
498 499. 2036 CrdUSOL/38408 NN 72

499. 2041 WO 03/0M468 NH O -N---"\N N 71 Cl
cl / NH QI,N\\N N 73 cl

cl 498 499. 2036

WD 03/ 047568 PCT/ US02/ 38408

498 499.2041 C

\' NH N :

OH WO

70 cl 498

/' NH O-N~~\N

-60_
Ex STRUCTURE Mass| HRMS NMR
(M+1)
70 cl 498| 499.2041
CI/©\NH
X

71

498]| 499.2036

72

498| 499.2036

73

498| 499.2041




-61 Ex STRUCTURE Mass HRMS NVR Mrl 74 F F 516 517.2599 F F/ NHN 75 F
F 516 517.2599 F NHV 76 Cl 516 483.2334 7-1 F_6 NHO)-- NN N 77 cl

482 483. 28893/0M36©) NN N WO 03/ 047568 PCT/ US02/ 38408 - 62 PET/ISOEBXI0RE Mass
HRVG NMR M+l 78 F F 532 533.2303 F C NH O 1--- NN 79 F F 532 533. 2299

_61 -
Ex STRUCTURE Mass| HRMS NMR
(M+1)
74 F 516] 517.2599
F
F
NH
O)\N/\/\D
Y
75 o 516| 517.2599
F
F
NH
O)\N/\/\D
AN _
76 cl 516] 483.2234 :
L
NH
O)\N/\/\D
Ny
77 cl 482| 483.2339
NH
o N/\/\D
Xy




Fci NH 80 F F 516 517.2599. F FNH OJ, NN N W 03/047568

PCT/ US02/ 38408 -63 Ex STRUCTURE Mass HRVS NVR Mtl) 81 F F 516 517.2599 F
2 NH O -wB03/0488 F 466 467.2615 NH O N~~\NI V 83 F 466®c4Ako268498 F / NH
O KN''~ N 84 F 466 467.2619 F LtXNH O' N'~ N WD 03/047568 PCT/ US02/ 38408

-64 Ex STRUCTURE Mass HRVMS NVR Mtl)

-62 -
Ex STRUCTURE Mass| HRMS NMR
(M+1)
78 F E 532) 533.2303
F
Cl
NH
O)\N/\/\D
Y
79 F F 532 533.2299
F
Cl
NH
O)\N/\/\D
Ny
80 F F . 516 517.2599}
F
F NH
o N/\/\D
\\N




85 F 466 467.2619 F\ NHO N~~~ IN~ V 86 F F 545 546.1(LC F M5) 0Oy NH NN
Cl C 87 c' 595 596.2565 N NOC NHIr*~ O N 88 cl 595 596.2565 /1 O

NH O-NN WO 0a+B8¢ 047568 PCT/ US02/ 38408 - 65 Ex STRUCTURE PRASES0MRNES NVR
(Mr1) 89 F 613 614.3108 FF F NH N O~N

-63 -
Ex STRUCTURE Mass| HRMS NMR
(M+1)
81 P 516] 517.2599
F

82 F 466| 467.2615
X

83 F 466| 467.2619 Y
Fﬁl
NH

8a ; 466| 467.2619




O NO90 F 613 614.3108 F F F NHIr~ ~ 1X
Exanple 92 G NH ENO O N kZI-"ICN 5
N - ( 3- chl womsA4fiegior ophenyl ) - N-[ trans- 4- ( 3- cyanophenyl ) - 4Pagdrs02/38408

roxycycl ohexyl ] -

N

I'N

v aO/ \'N Method 3

N-[2-(1-pyrrolidinyl)ethyl]Jurea (fromstep 4 of method 1,

0.12g, 0.26 mmole), 15 mM trifluoroacetic acid were heated to 80 C for
ei ght hours, then roomtenperature ovB#night. Trifluoroacetic acid was
renoved and resi due was partitioned between 60 WO 03/ 047568 PCT/ US02/ 38408
-66 nl e} Exl[ acet at e STRUBTURE sat ur at e(Mass¢li HRMSi Car bonatNMBol uti on| The
organic Jayer was washed with water (2X50 M M+ihdl dried over sodium
sul fate.| Bhe| fi nal pfoduct from organi¢ #&yet674&8| purified by col um
chromat ogr aphy usi ng~et hyl acetate as the eluent {93 ng, 82%. 1 H INWR
(300 MHz, CDOCI3) 8 09 (s, 1 H), 7.62((s,{1 H, [F.585 (d, J =7.8{Hz, 1
H, 7.38L7.52 (mr3 M >Nd. 15 (m 1 H), F.01{(t, J £ 8.9 Hz, 1 H), 6.11 (t,
J =2.8H, L H, 4.504(1@ , _3.32 , J|= 4.1 Hz, 2 H, 1.70-2.82 (m
16 H). Follpw ng procedufes siffi Nar to|those descfibed in Exanple 91, the
foll ow ng
86 F F 545|546.1(LC
F MS)
F
OYNH
.\\\N\/\D
Cl -
cl
87 o 595 596.2565
]
Ci X NH
o N/\/OWD
(o]
Ny
88 g 595| 596.2565




conpounds were prepared. Ex STRUCTURE Mass HRVS NVR (M+l) 92 C ~ 456
457.1555 C1 | / INH Qj-N 93 F F 490 LC F M5(491.1) C NH ---~- N o0 94
Cl 482 48®010326756¢1 NVR (300 MHz, CDC13) 11.1 (br, | H), PAAYP384s8H), /
7.58 (d, J =7.8 Hz,1H),7.52 A \ | NH (d, J =7.7 Hz, IH 7.37-7.44 (m 3
H, 6.94 (s, 1H), 6.11 (br, o0---~" NN 1H), 4.50 (m 1 H), 3.38 (t, J = 4.1
Hz, 2 H, 1.70-2.82 (m 16 H). WO 03/637568 PCT/ US02/ 38408 -67 Ex
STRUCTURE Mass HRMS NVR M1 95 cl 482 483.1726 cl / \ | NH Ol~-N'" 96 F

F 500 501E®268 F STRUCTURE Mass| HRMS NMR
(M+1)
89 . £ . 613| 614.3108

T OUD

90 . F? . 613| 614.3108
F

Method 3
Example 91
Ci

I CN

N’-(3-chloro-4-fluorophenyl)-N-[trans-4-(3-cyanophenyl)-4-hydroxycyclohexyl]-
N-[2-(1-pyrrolidinyl)ethyllurea (from step 4 of method 1, 0.12g, 0.26 mmole), 15 mi
trifluoroacetic acid were heated to 80 °C for eight hours, then room temperature

overnight. Trifluoroacetic acid was removed and residue was partitioned between 60



FI1 NH O-NN 97 FF F 550 551.2239 1 FFN FON \-N98 F F 516 517.1987
Cl NH ONO WO 03/047568 PCT/ US02/ 38408 -68 Ex STRUCTURE Mass HRMS NWVR

Mt1l) 99 WOR3BOG6H01. 2272 F F O NHN O 100 F 450 451. 2312 PCH/US02/34400N\H  O~NN
N 101 F 450 451.2317 /1 F\ NO ON N Method 4 Exanple 102

- 606 -

ml ethyl acetate and 60 ml saturated sodium bicarbonate solution. The organic layer
was washed with water (2X50 mL) and dried over sodium sulfate. The final product
from organic layer was purified by column chromatography using ethyl acetate as the
eluent (93 mg, 82%). 1H NMR (300 MHz, CDCI3) 6 11.09 (s, 1H), 7.62 (s, 1 H), 7.58
5 (d,J=7.8Hz 1H), 7.38-7.52 (m, 3 H), 7.15 (m, 1H), 7.01 (1, J = 8.9 Hz, 1 H), 6.11 (,
J=2.8Hz, 1H),4.50 (m, 1 H), 3.32 (t, J = 4.1 Hz, 2 H), 1.70-2.82 (m, 16 H).
Following procedures similar to those described in Example 91, the following

compounds were prepared.

Ex STRUCTURE Mass| HRMS NMR
(M+1)
[ 92 CID\ 456] 457.1555
cl NH I
o N/\/N\

93 F 490|LC
F MS(491.1)
(o]

|
O)\N/\/N\
S\
94 ci 482| 483.1726{1H NMR (300 MHz, CDCI3)
11.1 (br, 1H), 7.63 (s, 1 H),
7.58 (d,] = 7.8 Hz, 1H), 7.52
o NH (d, 7=7.7Hz, 1H) 7.37-7.44
z O (m, 3 H), 6.94 (s, 1H), 6.11 (br,
oSN 1H), 4.50 (m, 1 H), 3.38 (t,J =

4.1 Hz, 2 H), 1.70-2.82 (m, 16

(] ’




WO 03/ 047568 PCT/ US02/38408 -69 CF3 CF3 FJ I FNHNH NN-OHOH OON
CN aCN Step 1 4-(3-cyanophenyl)-cycl ohexane-1 -one (fromstep 3 of nethod
2, 0.7g, wO®3/0mse$ €), am noethanol (0.64g, 10.5 mol e) an@CIAH0LBI408
triacet oxyl borohydride (2.2g, 5 10.5 mmle) were refluxed in 50 m

met hyl ene chloride for 24 hours. 50 ml water was added to quench the
reaction. The organic |layer was washed®fi-th water (3X50 m), dried over
sodiumsulfate and the solvent was renpoved by vacuum _The residue was used
in the npEx step w t h@TRUCTUREer puri fi ¢MasspnHRMBe| pr oductNMB a mni xt yre of
cis and | trapns-1-[2- hvdroxv et hyl anmi no] 14- (B- (MAhophenyl ) - cycl ohexang. 10

Step 2 Thé®5n xture of $cis and 482| 483.1726
trans- 1-[ 2- hydr oxy? am no) - 4- ( 3- cyanophenyl ) - ¢ycl ohexane (from $tep 1)
was suspgnded in 50 ther and 50 mM 1 N s$odi um [ hydroxi de sol ution.

Di-tert-puty| dicarbonatéH(1.8 \ 10.5|mmole) was|added and the reaction
was stirfed gt roon1tempg;@¥ULé“ r 5 hours{ 3 m pf ammoni um hydroxijde 15
sol uti on| was| added to quen¢th excess di-fert{butyl ¢icarbonate. The ether

| ayer wap whashed with w (2X50 nL) @nd dried oyer sodiumsul fate.| The
residue was |purified by ‘cgFumm using efhyl {acet at ¢/ hexane (35/65) as the
eluent. [The product is a mxture of ci$- and
trans- 1- [ N- Bpc- 2- hydr oxy- yl am no) - 4- ( 3- cyanophepyl ) - cycl ohexane ({0. 85g,
71 % for|two|steps). 20 Stgp.3 The mixtyre of cis-fand
trans- 1- [N Bpc- 2- hydr oxy- et hy i no) - 4- ( 3- tyanophenyl ) - cycl ohexane ({0. 85g,
2.5 mmol g)%6and Dess- Martin reagent (1.1%5g5002. 301.2%6%pl e) were stirred ijn 50

m et hy| ene| chl ori def'overni ght. The reacti ¢n sol uti on was
F

D
O)\N/\/N

@
W

97 550| 551.2239 K
ﬁw -
F
F O)\N/\/N
98 516| 517.1987

T




washed with water (2X50 ni),
organi ¢ WD 03/ 047568 PCT/ US02/ 38408
chr omat ogwephyw41568 ng hexane/ et hyl
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tenperature overnight. The reaction solution was | oaded directly onto a
preparative TLC plate and the plate was devel oped in ethyl

acet at e/ hwoane§Bbs 15). Two products 30 were isol ated fromprcTarSob/atses

N - (3-chl oro-4-fl uorophenyl)-N-[cis-4-(3-cyanophenyl) -

cycl ohexyl]-N-[2-(3-(R)-hydroxy-1-pyrrolidinyl)ethyl]Jurea (35.9 ng HCl
salt, 36%9 1 H NMR (300 MHz, CDCI3) 8696.73 (s, 1 H), 7.58-7.71 (m 4 H),
7.42-7. 53 (m 2 H, 7.03 (t, J =9.8Hz, 1 H, 448 (m 1 H, 4.29 (tt, J
= 12.0 and 4CB;Hz, 1 H), 3.00-3.17 (m 4@@03/ 047568 PCT/ US02/ 38408 -71
H) , 2.66- 2. 8% (m 4 H, 1.76-2.52 (mg8 , 1.60-1.70 (m 2 HO 1.30-1.45

fl uorophenyl)-N-[trans-4 ¢yanophenyl ) -cycl ohexyl ]-N-[ 2- (R

- 3- hydrox Py NPl i di nyl thyl]urea ( ONHC! sal t, _39% . 1H NWR (300
MHz, CDCI3) 8 10Q.73 (s, 7.67-7.73 (m H)73 751%m4H) 7.03
(t, J =9.8 Hz 4.5 HH, 4. 2447 35 (t,
J:4.0Hz,2|—|)910 275290(m4|—|) 252( 2 H, 222(m1
, 1.80-2.00 (m 1) 45-1.70 (m 4 H). EofNhowi ng procedures simlar
to those descri b¢ Exanpl e 102, the foll ow conpounds were prepared.
HRVS NVR Mrl 103 cl 506 .1837 ci / VI NH
O~-N~~N~OH N 104 cl[ 500 501.1832 ci NH O-N~~N:OH N

CN : CN
Step 1

4-(3-cyanophenyl)-cyclohexane-1-one (from step 3 of method 2, 0.7g, 3.5

-

mmole), aminoethanol (0.64g, 10.5 mmole) and sodium triacetoxylborohydride (2.2g,

5 10.5 mmole) were refluxed in 50 ml methylene chloride for 24 hours. 50 ml water was
added to quench the reaction. The organic layer was washed with water (3X50 ml),
dried over sodium sulfate and the solvent was removed by vacuum. The residue was
used in the next step without further purification. The product is a mixture of cis and
trans-1-[2-hydroxy-ethylamino]-4-(3-cyanophenyl)-cyclohexane.

10 Step?2

The mixture of cis and trans-1-(2-hydroxy-ethylamino)-4-(3-cyanophenyl)-

cyclohexane (from Step 1) was suspended in 50 ml ether and 50 ml 1N sodium
hydroxide solution. Di-tert-butyl dicarbonate (1.8 mg, 10.5 mmole) was added and the
reaction was stirred at room temperature for 5 hours. 3 ml of ammonium hydroxide

15  solution was added to quench excess di-tert-butyl dicarbonate. The ether layer was
washed with water (2X50 mL) and dried over sodium sulfate. The residue was
purified by column using ethyl acetate/hexane (35/65) as the eluent. The productis a
mixture of cis- and trans-1-(N-Boc-2-hydroxy-ethylamino)-4-(3-cyanophenyl)-
cyclohexane (0.85g, 71% for two steps).

20 Step3

The mixture of cis- and trans-1-(N-Boc-2-hydroxy-ethylamino)-4-(3-

cyanophenyl)-cyclohexane (0.85g, 2.5 mmole) and Dess-Martin reagent (1.15g, 2.7
mmole) were stirred in 50 ml methylene chloride overnight. The reaction solution was

washed with water (2X50 mL), dried over sodium sulfate. The residue from organic



WO 03/ 047568 PCT/ US02/ 38408 -72 Ex STRUCTURE Mass HRVMS NMR M+l 105 Cl
484 485.2125 NH ':> 011 NNOH N 106 Cl 484 485.2125 F/ NH ~ NNOH O
107 Cl 500060041882 C| NH A~ O-NN \"' OH 108 G 500 501.18Z7/Uso2B#do€l O- N
N'"" OH \ N WD 03/047568 PCT/US02/ 38408 -73 Ex STRUCTURE Mass HRVB NMR
(Mr1) 109 cl 500 501.1832 ¢l / NH'D 'iOH

layer was purified by column chromatography using hexane/ethyl acetate (85/15) as
the eluent. The product is the mixture of cis and trans-1-(N-Boc-2-oxo-ethylamino)-4-
(3-cyanophenyl)-cyclohexane (0.67 g, 79%).
Step 4
5 The mixture of cis and trans-1-(N-Boc-2-oxo-ethylamino)-4-(3-cyanophenyl)-

cyclohexane (0.27g, 0.79 mmole), (R)-3-hydroxypyrrolidine (0.2g, 2.4 mmole) and
sodium triacetoxylborohydride (0.67g, 3.2 mmole) were stirred in 50 ml methylene
chloride for 5 hours. 50 ml water was added to quench the reaction. The organic
layer was washed with water (3X50 ml), dried over sodium sulfate and the solvent

10  was removed via vacuum. The residue was purified by column chromatography using
ethyl acetate/methanol (90/10) as the eluent. The product is the mixture of cis and
trans-1-[N-Boc-2-(3-(R)-hydroxy-1-pyrrolidinyl)-ethylamino]-4-(3-cyanophenyl)-
cyclohexane (0.25g, 77%).
Step 5

15 "+ The mixture of cis and trans-1-[N-Boc-2-(3-(R)-hydroxy-1-pyrrolidinyl)-
ethylamino]-4-(3-cyanophenyl)-cyclohexane (0.25g, 0.61 mmole) was dissolved in 15
ml 4N hydrogen chloride in dioxane. The solution was stirred at room temperature for
one hour. The solvent was removed and the residue was partitioned between 50 ml  ;
methylene chloride and 50 ml saturated sodium bicarbonate. The organic layer was

20  washed with water (2X50 ml) and dried over sodium sulfate. After the solvent was
removed, the residue was used in the next step without further purification. The
product is the mixture of cis and trans-1-[2-(3-(R)-hydroxy-1-pyrrolidinyl)-ethylamino]-
4-(3-cyanophenyl)-cyclohexane (0.18g, 95%)
Step 6

25 The mixture of cis and trans-1-[2-(3-(R)-hydroxy-1-pyrrolidinyl)-ethylamino]-4-
(3-cyanophenyl)-cyclohexane (60mg, 0.19 mmole) and 3-chloro-4-fluoro
phenylisocyanate (50 mg, 0.29 mmole) was stirred in 5 ml methylene chloride at room
temperature overnight. The reaction solution was loaded directly onto a preparative
TLC plate and the plate was developed in ethyl acetate/hexane(85/15). Two products

30  were isolated from the plate; N’-(3-chloro-4-fluorophenyl)-N-[cis-4-(3-cyanophenyl)-
cyclohexyl]-N-[2-(3-(R)-hydroxy-1-pyrrolidinyl)ethyl]urea (35.9 mg HCI salt, 36%) 1H
NMR (300 MHz, CDCI3) § 10.73 (s, 1H), 7.58-7.71 (m, 4 H), 7.42-7.53 (m, 2 H), 7.03
(t, J=9.8 Hz, 1 H), 4.48 (m, 1 H), 4.29 (i, J = 12.0 and 4.0 Hz, 1 H), 3.00-3.17 (m, 4



110 cl 500 501.1832 «cl / V' I NH GO, NND'SCH 111 cl 108 500 \\N C & NH
ND OH (%N 112 F F 518 519.2377 F F NH "~ N \ SOH WO 03/047568

PCT/ US02/ 88408475684 Ex STRUCTURE Mass HRMS NVR (Ml 113 PCIT/ub8%3848%. 2125

NH O~ N SOH 114 C 484 485.2121 F NH O-NN SCH N 115 F F 534 535. 2091
F C LNH 71

H), 2.66-2.85 (m, 4 H), 1.76-2.52 (m, 8 H), 1.60-1.70 (m, 2 HO, 1.30-1.45 (m, 2 H)
and N’-(3-chloro-4-fluorophenyl)-N-[trans-4-(3-cyanophenyl)-cyclohexyl]-N-[2-(R-3-
hydroxy-1-pyrrolidinyl)ethyl]urea (38.6mg HCI salt, 39%). 1H NMR (300 MHz, CDCI3)
§10.73 (s, 1H), 7.67-7.73 (m, 2 H), 7.36-7.51 (m, 4 H), 7.03 (t, J = 9.8 Hz, 1 H), 4.51

5 (m,1H),4.24 (it, J=12.0 and 4.0 Hz, 1 H), 3.35 (t, J =4.0 Hz, 2 H), 3.10 (m, 1 H),
2.75-2.90 (m, 4 H), 2.52 (m, 2 H), 2.22 (m, 1 H), 1.80-2.00 (m, 6 H), 1.45-1.70 (m, 4
H).

Following procedures similar to those described in Example 102, the following

compounds were prepared.

10

Ex STRUCTURE Mass| HRMS NMR
{(M+1)
103 cl 500 501.1837

104 c 500| 501.1832
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met hod 1, 20g, 77 mole) and Triethylamne (15.6 g, 154 mmole) were
dissolved in 500 m nethylene chloride. Mesyl chloride (9.7g, 85 mmle) in
100 M newbyBeweses chl ori de was t hen added dropwi se in one Paaurso2/3g1e8 m xt ur e
was stirred at room tenperature for five hours. Additional triethylam ne
and nmesyl chloride (sane anmount 15 as the first tine) were added, and the
reaction was stirred at roomtenperatur® for 1 nore hour. 200 ml saturated
sodi um bi carbonate solution was added to quench the reaction. The organic
| ayer wap Exabhed wit h SWRUSTUREx200ml), dMassg HRMS sodi um MNMRfate and
sol vent jas trenoved. The residue was regrystialMthed from et hyl
acet at e/ héXahe to gfve rise to 9.1g pure proda¢€C Col urm purificatior of
the 20 cpnpobind in Tfiltrate with ethyl aceta® hexane (80/20) give rilse to
additionpl 7|8g pur product, 4-(3-Cyanophgnyl)-3;cycl ohexene-1-one
et hyl ene| ketal (to y| eld: 16.9g9, 91%. S$tep 2 b ethylzinc(l Min
hexane, 19 nl, 19-N% ENH Was ed wwth|50 mM nmethylene 25 chloride |and
the m xt ure was cool ed o/%/rf?v-blhuor(acetic acigd (2.1 g, 19 mole)| in
20 nlL et hyl ene chl orPdera added. The|m xfure wa$ stirred at 0 C fgqr 20
m nut es.| Di | odonet hane g, 19 mmole) iln 10 mM nethyl ene chloride wgds then
added, fpllowed by 4-( yanophenyl ) - 3{cycliohexenge- 1- one et hyl ene kat al
(1.5 g, .2 pmole) in 2041  net hyl ene ¢hl ofi de. The m xture was stirlred at
roomtenperature overnight. 50 mM 30 1 N hydrogen ¢hloride solution vwas
added to}quepch the reagtt™tpn. The organifc | ayer was separated, washgd with
wat er (2K50 plL) and dried-aver sodium syl fate. The| product was purif|lied by
col utm usi nglethyl acet at e/ h®ane (10/90) ag the eluent to afford
6- (3-cyapophenyl ) bi ¢ygl o[ 4. 1. 0] hept ane- 3- ofgp &olAgd%ne ketal (0.8g, 5Q0% . WO
03/ 047568 PCJ/ US02f3B408 -79- Step 3
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between 100 M ethyl acetate HLOO ml saturate@ sodi um carbonate
sol ution| The organic® aer “was washed Wi th

119 F 468|469.1(LC
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water (2X50 nL), dried with sodiumsulfate and the solvent was renoved by
vacuum The product was purified by columm using ethyl acetate/hexane
(10/90) awotode4mbsient. (0.56g, 85% . Step 4 10 The produ@CI/fsonss4ps ocedur e
(a) and (b) are converted to the title conpounds wusing the sane procedure
as steps 4 and 5 of nethod 2, 123a: 1 H NWR (300 MHz, CDC13) 5 10.75 (s, 1
H, 7.67-7.73 (m 2 H), 7.33- 7.53 (nT/8H), 7.05 (t, J = 9.3 Hz), 4.53 (m
1 H, 4.15 (tt, J =11.5 and 3.8 Hz, 1 H), 3.35 (m 2 H), 3. 11 (m
2.75-2.9PExn] 4 H), 2.SJRUGTURE H), 1.36|WMass) WRWMSO|H), 15NMR08 (dd, |J =
9.3 and #.9 Hz 1 H) 084 (t J =505z ] +1)1'zh1|-||\uvnman|\
CDCI 3) b . p1 (s, 1'H), 7.67-7.78 (m 2 B8] 493447 53 (m 4 H), 7.05
J = 9.3 Hz), 4.53H) 4.21 (m h

9

3
l.-',
m
| #), 3.27 (nl 2 H), 3.10 (m 1
2.72-2.9 4 H 255 (m 1 H), 1.3642.30 (m 9|H), 0.99 (dd, J =
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Example 123



-80 Ex STRUCTURE Mass HRVMS NMR M+l 125 Cl 480 497.1882 F "6 NHI NH N N
126 Cl 480 497.1882 F N O1 - NAI N 127 C 512 513.1828 1H NWR (300
MHz, CDCI®P 03m@7588+ (s, 1H), 7.62-7.68 (m 1 H), 7.33-7.52Cimsos3sdps 6. 91
(t, d NHJ = 1.65 Hz), 4.55 (m 1 H), ~ ~~IOH 4.13 (tt, J = 11.5 and 3.9
Hz, 1 ON- ~H), 3.36 (t, J = 4.4 H,_2H, 312 (g, J =7.7 Hz, 1 H),
2.70- 2.94 (m4H),2.57 (q, J = 7.7 H /Tt H), 2.20-2.32 (m 2 H),

1.84-2.16 (m 4 H), 1.36-1.56 (m 3 H), 1.08 (dd, J = 9.3 and 4.9 Hz, 1
H, 0.84 (t,CB3= 5.5 Hz, 1 H. 128 C 51LF13.1828 1H NVR (300 MHz, CDC13)
10.74 (¢ J £ 7.7 Hz, 1H), 7.34- 7.53g(m@H),6.91(t,J=1.7 A NH Hz), 4.5
(m 1 H,Y (m 1

NH NH
O)\N/\/NO"'/OH O)\N/\/NO"“OH

g _ ]
AN \CN AN \CN
123a 123b

a. Preparation of N-(2-aminoethyl)-3-(S)-hydroxy-pyrrolidine

5 Step1
3-(S)-hydroxypyrrodine(0.5g, 5.7 mmole), 1.0 g of iodoacetonitrile (1.0g, 6.0

mmole) and potassium carbonate (2.4g, 17.4 mmole) were stirred in 20 ml methylene
chloride at room temperature overnight. The reaction mixture was fiitered and the
solid was washed with methylene chloride. The combined organic solution was

10  rotavaped to dryness to afford an oil which is N-(cyanomethyl)-3-(S)-hydroxy-
pyrrolidine (0.60g, yield 84%). This product was used in the step without further
purification.
Step 2

The nitrile intermediate obtained from Step 1 was dissolved in 20 ml dry THF

15 and the solution cooled to —20 °C. Lithium aluminum hydride (1.0 M in THF, 10 mL)
was added dropwise to the above solution. After the lithium aluminum hydride was
added, the reaction solution was heated at 75 °C for 2 hrs. The reaction was cooled
to —78 °C and quenched with 5 ml of MeOH. The reaction was warmed to room
temperature and filtered through a celite cake. The filtrate was concentrated to

20  dryness and 80 ml of methylene chloride was added. The solution was filtered
through celite again and the filtrate was concentrated. The desired product N-(2-
aminoethyl)-3-(S)-hydroxy-pyrrolidine (0.24g, 39%) was used in the next step without
further purification.
b. Preparation of 6-(3-cyanophenyl)bicyclo[4.1.0]heptane-3-one



off H, 3.24 (m 2 H), 3.09 (m 1 H), 2.72-2.94 (m 4 H), 2.46- 2.62 (m 1
, 1.84-2.40 (m 5 H), 1.51-1.70 (m 2 H), 1.26- 1.43 (m 2 H), 0.99 (dd,

J =9.3 wodsaBetz, 1 H), 0.84 (t, J = 55 Hz, 1 H. N AOTOBNDAHAESS

PCT/ US02/ 38408 -81 Ex STRUCTURE Mass HRMB NMR Mrl) 129 ci 512 513.1833

ci / VI NH”A N | \ SOH N 130 ci 512 513.1833 ci / \ | NH O-N~/N OH 131

a

496 497.2123 F/ NHN'D."'OH O NFKB-132 cl 496 497.2123 NH

Step 1
4-(3-cyanophenyl)-3-cyclohexene-1-one (from step 1 of method 2, 1.8g, 9.0

mmole), ethylene glycol (2.8g, 45 mmole) and p-toluenesulfonic acid monohydrate
(0.1g, 0.5 mmole) were dissolved in 50 ml toluene. The reaction was refluxed for 2

5 hours. The organic layer was washed with water (2X50 mL) and dried over sodium
sulfate. The residue from the organic layer was purified by column chromatography
using ethyl acetate/hexane (15/85) as the eluent to afford 4-(3-cyanophenyl)-3-
cyclohexene-1-one ethylene ketal(1.9g, 87%).

Aiternate Step 1:
10 4-(3-Cyanophenyl)-4-hydroxycyclohexane-1-one ethylene ketal (from step1 of

method 1, 20g, 77 mmole) and Triethylamine (15.6 g, 154 mmole) were dissolved in
500 ml methylene chloride. Mesyl chloride (9.7g, 85 mmole) in 100 ml methylene
chloride was then added dropwise in one hour. The mixture was stirred at room
temperature for five hours. Additional triethylamine and mesyl chloride (same amount

15 as the first time) were added, and the reaction was stirred at room temperature for 1
more hour. 200 ml saturated sodium bicarbonate solution was added to quench the
reaction. The organic layer was washed with water (2x200ml), dried over sodium
sulfate and solvent was removed. The residue was recrystallized from ethyl w
acetate/hexane to give rise to 9.1g pure product. Column purification of the

20  compound in filtrate with ethyl acetate/hexane (80/20) give rise to additional 7.8g pure
product, 4-(3-Cyanophenyl)-3-cyclohexene-1-one ethylene ketal (total yield:16.9g,
91%).
Step 2

Diethylzinc(1 M in hexane, 19 ml, 19 mmole) was mixed with 50 ml methylene

25  chloride and the mixture was cooled to 0 °C. Trifluoroacetic acid (2.1g, 19 mmole) in
20 mL methylene chloride was added. The mixture was stirred at 0 °C for 20 minutes.
Diiodomethane (5g, 19 mmole) in 10 ml methylene chloride was then added, followed
by 4-(3-cyanophenyl)-3-cyclohexene-1-one ethylene ketal (1.5 g, 6.2 mmole) in 20 mL
methylene chloride. The mixture was stirred at room temperature overnight. 50 mi

30 1N hydrogen chloride solution was added to quench the reaction. The organic layer
was separated, washed with water (2X50 mL) and dried over sodium sulfate. The
product was purified by column using ethyl acetate/hexane (10/90) as the eluent to
afford 6-(3-cyanophenyl)bicyclo[4.1.0]heptane-3-one ethylene ketal (0.8g, 50%).



N~/ N~ '"SOH O, WO 03/047568 PCT/ US02/ 38408 -82 Ex STRUCTURE Mass HRMS NWR
M-l 133 C 513 513.1833 C \ NHO)- NN, )-OH N 134 C 513 513.816 C \
NH OCANOH wo35/0€156513 513.1833 Cl / NH N -OH N 136 C 512C5aBoisa8s Cl / \
I NH NOH O~ N N WO 03/ 047568 PCT/ US02/ 38408 -83 Ex STRUCTURE Mass HRMVB
NVR M+l) 137 F 531 531.2373 F F 79

Step 3
6-(3-cyanophenyl)bicyclo[4.1.0]heptane-3-one ethylene ketal (0.8g, 3.1 mmole)

was stirred in 20 ml methylene chloride/trifluoroacetic acid (1/1) for 30 minutes. The
solvent was removed and the residue was partitioned between 100 ml ethyl acetate
5 and 100 ml saturated sodium carbonate solution. The organic layer was washed with
water (2X50 mL), dried with sodium sulfate and the solvent was removed by vacuum.
The product was purified by column using ethyl acetate/hexane (10/90) as the eluent.
(0.564, 85%).
Step 4
10 The products from procedure (a) and (b) are converted to the titte compounds
using the same procedure as steps 4 and 5 of method 2,
123a: 1H NMR (300 MHz, CDCI3) 6 10.75 (s, 1H), 7.67-7.73 (m, 2 H), 7.33-
7.53 (m,4 H), 7.05 (t, J = 9.3 Hz), 4.53 (m, 1 H), 4.15 (tt, J = 11.5 and 3.8 Hz, 1 H),
3.35(m, 2 H), 3.11 (m, 1 H), 2.75-2.92 (m, 4 H), 2.55 (m, 1 H), 1.36-2.30 (m, 9 H),
15 A108(dd J=93and 4.9 Hz, 1 H),0.84 (t, J=5.5Hz, 1 H).
| | 123b: 1H NMR (300 MHz, CDCI3) § 10.71 (s, 1H), 7.67-7.78 (m, 2 H), 7.34-
"7.53 (m, 4 H), 7.05 (t,J = 9.3 Hz), 4.53 (m, 1 H), 4.21 (m, 1 H), 3.27 (m, 2 H), 3.10 (m, ~.
1 H), 2.72-2.92 (m, 4 H), 2.55 (m, 1 H), 1.36-2.30 (m, 9 H), 0.99 (dd, J = 9.3 and 4.9 |
Hz, 1 H),0.76 (t, J = 5.5 Hz, 1 H).
20 Following procedures similar to those described in Example 123, the following

compounds were prepared.

Ex STRUCTURE Mass| HRMS NMR
(M+1)
124 P 514] 515.2427|1H NMR (300 MHz, CDCI3)
F 11.2 (s, 1H), 7.62-7.68 (m, 1
E H), 7.34-7.56 (m, 5 H), 7.08 (¢,

J=9.5Hz), 4.24 (m, 1 H), 3.27

N (m, 2 H), 2.72-2.81 (m, 6 H),
o !3 2.24-2.44 (m, 2 H), 2.08-

o NN 2.18(m, 1H), 1.90(br, 4 H),

1.52-1.64 (m, 2 H), 1.26-1.44

(m, 2 H), 0.99 (dd, J = 9.3 and

4.8 Hz, 1 H),0.76 (t, J=4.8
Hz, 1 H).
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Ex STRUCTURE Mass| HRMS NMR
(M+1)
125 % 480| 497.1882

126 Cl 480| 497.1882

127 | ¢l . 512| 513.1828|1H NMR (300 MHz, CDCI3) | °

10.74 (s, 1H), 7.62-7.68 (m, 1
H), 7.33-7.54 (m, 5 H), 6.91 (t,
o NH J=1.65 Hz), 4.55 (m, 1 H),
)\ D""O“ 4.13(tt,J=11.5and 3.9 Hz, 1
07 N H), 3.36 (t, ] = 4.4 Hz, 2 H),
3.12(q, J = 7.7 Hz, 1 H), 2.70-
2.94 (m, 4 H), 2.57 (q,1=7.7
Hz, 1 H), 2.20-2.32 (m, 2 H),
1.84-2.16 (m, 4 H), 1.36-1.56
(m, 3 H), 1.08 (dd, ] =9.3 and
49Hz, 1 H), 0.84 (t, 1=55
W Hz, 1 H).

128 % 512| 513.1828{1H NMR (300 MHz, CDCI3)

10.74 (d, J = 7.7 Hz, 1H), 7.34-
7.53 (m, 6 H), 6.91 (1, J=1.7
cl NH Hz), 4.5 (m, 1 H), 4.19 (m, 1

Q“"OH H), 3.24 (m, 2 H), 3.09 (m, 1
O)\N/\/N H), 2.72-2.94 (m, 4 H), 2.46-
2.62 (m, 1 H), 1.84-2.40 (m, 5
H), 1.51-1.70 (m, 2 H), 1.26-
1.43 (m, 2 H), 0.99 (dd, J = 9.3
and 4.9 Hz, 1 H), 0.84 (t, J =

@\ 5.5 Hz, 1 H).
X




O~ /~N~ SOH ~.

N~ 143 - C - 497.10 Frt = 5.11 mn. Spec. rotation =
-43.77 Deg. \ NHO- ~iN~OH ~N 144 C 497.10 F rt=5.16 m n. Spec.
rotati on wodsosbeeg N NH O- ~~N~CH ~N WD 03/ 047568 PCT/POSAZKOBU08 - 85
145 C 471.1721 471.1 rt =5.31 nun. \ NHCO ON 146 C 471.1721 471.1 Cl
\ NHrt =5.35 min O 147 C 471. 172%1471.1 Cl rt =5.21 min. 6NH O N
Ex STRUCTURE Mass| HRMS NMR
(M+1)
129 ¢ 512] 513.1833
ge!
NH
D
Ny
130 o 512| 513.1833
Cl. i
NH
OE\/D‘OH
131 ¢l 496 497.2123
F
L, A
‘ “HOH
O)\N/\/N
Y
132 ¢l 496| 497.2123
F
\@”“ [0
"HOH
o)\N/\/N
: Ny




148 C 471.1721 471.1 C 6rt = 5.21 mn. NH O W 03/047568 PCT/ US02/ 38408
-86 149 F 489.2289 489.1 F Frt =5.08 mn. F NH N 150 F 489.2289 489.1 rt
=5.08 m nwO 0B/0F7368\NH O~ | 9%\ 151 C 455.2009 455.1 F rt =prE€TaS02/B$408 ~ ~ ~
NHO- N,~ Z N152 G 455.1998 455.1 F/ rt = 4.98 min. | NHO~ N NW
03/ 047568 PCT/ US02/ 38408 -87

-82-
Ex STRUCTURE Mass| HRMS NMR
(M+1)
133 Cl 513] 513.1833
Cl NH O‘
OH
o)\N’\/N
Y
134 Cl 513 513.816
cr t “NH 0_
OH
0 N/\/N
\\N
135 ¢l 5131 513.1833
cl
NH O_
OH
Sy
136 Cl 513) 513.1828
cl i
NH Q_
OH
O)\N/\/N
Sy




153 C 539.223 539.1 rt =5.08 mn. ~/NOOO N154 C 499.1 F i rt
=5.28mn. O~ No- F 155 C 457.1 rt 5.28 mn. O \ NHH 0 _,N,, N 156
Cl 457.1 wOlo3ne75685.29 min. NH H O W) 03/ 047568 PCT/ USO2(C38M0%384088 157 F
475.1 F Frt =5.05mn. F/ VI NHH O (% 158 C 441.1

-83 -
Ex STRUCTURE Mass| HRMS NMR
(M+1)
137 F 531 531.2373
FJ-F
F
v D
OH
\\N
138 F 531 531.2373
FL-F

139 al 497| 497.2126

140 cl 4971 497.2125




5.01 mn.
%460 Cl

FtNH rt

511.1 C rt

511. 2024 511.1 rt
-89 161 QGvOXBRM4ER4 511.1 rt =
= 5.78 mn.

HO- N 159 F 533.2338 533.1 F F rt

=5. 85m n.

6.02 mn.
NH O- N 163 Cl

=5.25m n.

F~NF

C N NH O- WO 03/047568 PCT/ US02/ 38408

&NH (%N 164 F 529.26 529.1 F\ IF rt8/-T 5.85 mn.

C N NH O- CcNpreagasar/3&nd. 2024

511.2024 511.1 rt = 6.02 mn Cl

HRMS

LCMS

141

LC 1t =5.94 min.
Spec. rotation = -35.16 Deg.

142

LCrt=5. min.
Spec. rotation = 38.5 Deg.

143

o]

497.10
rt=>5.11 min.
Spec. rotation = -43.77 Deg.

144

497.10
rt=15.16 min.
Spec. rotation =41.51 Deg




FNH O N
5.85 mn.

~N WO 03/ 047568 PCT/ US02/ 38408

FNH O~ "N~ 1% 166 C

495. 2331 495.1 F i

rt

= 5.55 mn.

-90 165 F 529.26 529.1 F Frt =

NH

0~ ZN 16WO@3/04%68 2331 495.1 Ft NHrt =5.72min. NH N 1608TRUSHZ/384B55 579.1
\ N WO 03/ 047568 PCT/ US02/ 38408

FFErt

= 5.98 mn. F\ NH FO- N
-85-
145 Cl 471.1721]471.1
f t=>5.31 min.
Ci NH I
Sy
146 471.1721|1471.1
rt = 5.35 min.
N .
147 cl 471.17211471.1
CI\@ t=15.21 min.
NH ’
Sy
148 471.1721]471.1
rt=15.21 min.




-91 169 F 579.255 579.1 F Frt = 6.08 mn.

545.2303 545.1 F F rt

m n.

=588 mn  C NH O
6. 05 m n.wo@B/0y7568H O No ON 172 F 529.259 529.1 F F rt
N \ N WO 03/047568 PCT/ US02/ 38408

F\
N 17

NH F O- ONLD N 170 F
1 F 545.2295 545.1 rt =

=2C8ars0ey38408 NH O-

-92 173 F 529.259 529.1 F Frt = 5.92

-86 -
149 489.22891489.1
F rt = 5.08 min.
NH ]
OJ\ AN
Sn
150 489.2289]489.1
F rt=5.08 min.
NH |
Sn
151 455.2009]455.1
rt=4.95 min.
NH |
/\/N\
\\N
152 455.1998|455.1
rt =4.98 min.
NH |
/\/N\




F\ NHNY 174 F 479.2622 479.1 F N. rt = 5.52 mn. NH O- 175 F 479. 2622

479.1 Frt =572 min. "NHO-N V (9% 176 F 479.26 479.1 rt = 5.65 mn.

""& F NHwWo 0347568 N WO 03/ 047568 PCT/ US02/ 38408 -93 17PCH/UAH934622 479. 1
rt =5.72 mn. /Il F\ NHO-N I~ N 178 F F RT= 563.2664 |~F F 5.05 O |

NH mn W= 87

539.223(539.1
rt = 5.08 min.

153

499.1
rt=5.28 min.

154

457.1
rt=5.28 min.

156 457.1

rt=15.29 min.




~. 563.1 OH ONH 179 F F RT= 547. 2693

OyNH 180 F RT= 513. 244

03/ 047568wB@3/0US62/ 38408

~~NJ M e=

ci 5.18 OyNH min

-94 181

I~F F 5.3 mn O/NH Me 547.1
Me= ~ 513.1 0 TNH WO
F RT= 556.286 ci 4. 48PaYNH02/b84081 n

556.1 OyNH 182 F F RT= 591.2965 ~ | F 4.88 oyNH nmin
_88 -
157 4751
. rt=5.05 min.
NH
H
Sn
158 Cl 4411
rt=15.01 min.
159 533.2338|533.1 -
rt=15.25 min.
160 511.2024(511.1
rt = 5.85 min.
Ny

/



-UNQ Me= OH591.1 OTNH 183 F F RT= 604.3269 JF |

604. 1

m n

M e=
N-~ |

F 4.85 oyNH mn
OyNH 184 F RT= 478.1805 <ci 5.28 mn Oy NHMe= 478.1 N
N WO 03/ OWo9884BR&Y/ US02/ 38408 -95 185 ci | Cl1 RT= 494. 152CcTAUH2/4808 O / NH
Me= N 494.1 v | |
-89 -
161 cl 511.2024[511.1
rt = 6.02 min.
cu/ﬁ)\NH
Sy
162 cl 511.2024[511.1
cl rt=15.78 min.
NH
iy
163 cl 511.2024[511.1
Ci rt=6.02 min.
NH -
o)
164 F 529.26]529.1
F-F 1t = 5.85 min.
F
NH
o~ /\/\D




N Experinmental Procedures: Exanple 186 C / G Oy/NH N N CN WD 03/047568
PCT/ US02/ 38408 -96 H O N- Br a) BuLi, -80 Ca) H2ZNiI\iN~/ NI b) O b)
NaB( QAc) 3WO0 iBN4548 CN CN 15 Ove 16 17 -80-0C c) HC F C pcA/GoN3g40€ 0 NH
I Pr2NEt CH2CI 2 N---NC] JLN CN 18 Step 1: A solution of 3-bronobenzonitrile
(26.8 g, 147.1 mol) in THE (1000 nl) %to -

165 F 529.26[529.1
FJ-F rt = 5.85 min.
F
NH
° %“D
Y
166 ci 495.2331(495.1

F rt=5.55 min.

NH

AN
167 c 495.2331]495.1
. 1t =5.72 min.
W
Y
168 = 579.255|579.1
F-F rt = 5.98 min.
F
NH
F




5 80 Cwas treated with a solution of n-butyllithium (2.5 Min hexanes;
61.0 nmL, 155 mmol) such that the reaction tenperature remained < -78 C
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H OY N C
met hanol

fol | onwed wormsioarsés se by NaBH4 (2.10 g,

war med to anbi ent tenperature over

NH4Cl

55.0 25 mmmol).

NF N20 CN Step 1: A solution of 16 (7.88 g,
(100 nm.) at 0 Cwas treated with Ced 3.7H20 (20.5 g, 55.0 mol
TheCcTaso/B8ms Was
12 h, quenched with saturated aqueous
and concentrated to renbve MeCH. The concentrate was

43.0 mmol )

diluted w

H20 and extracted with Et OAc (3x). The92onbi ned organic extracts were
washed wi th saturated agueous NaHCO3, brine,

dried and concentrated in

n
)

th

vacuo. M03/{047568 PET/ US02/ 38408 -98| PeP-2a%ion (10% Et OAc/ Hex) at| 0 C
and filfratidn afforr 19 (6.39 g, 80% as a|tWwhidminpowder. Step 2:
solution of allylic ohol 19 (0.50 g,{ 2.7 mmol) in CHC 2 (75 nl) S
treated 5 wijth Et2 1.0 Min hexanes| 14 m., 14 mol). After 10 mn, the
reaction m xtjure Was c ed to 0 C, treated with a solution of CH212 |(1.13
m., 14 jpmol) |in CH2C 2 P grop-wi se ovef 10 mn and allowed to rm
to anbient tegnperature. , thel reaction m xture was quenched
slowy mith saturated aq us NH4CI and| stirred 10 min. The reaction
m xturel was extracted w DJCH2Cl 2 (2x),| and the conbi ned i o organi c phases
were washed w th saturated aqueous NaHOO3, dried and concentrated in
vacuo. [l ash |chronmat ogr & (40% Et OAc/ Hex) gave 20 (500 ng, 93% as |a
clear ojl. Stlep 3: A solutlio¥yof alcohol 20 (.50 g, 2.51 mol) in CHACI 2 -
(25 nl) af-b{c—was—15—treated—wthpyreine=4 —+—5- wed
by Dess| Mift i |n er| odj nane (2.12 2‘793622?1:'51.5211“'
NH
OJ\ /\/\D
S
175 F 479.2622(479.1
F rt =5.72 min.
]
X “NH
Lo
Sy
176 F 479.26(479.1
% rt=5.65 min.
F NH
D
Sy




g, 5.0 mol) and warmed to anbient tenperature. After 2h, 3 drops of H20
were added. After 30 mn further, the reaction was quenched with saturated
aqueous WeHGOBS6%at ur at ed aqueous Na2SO3, and extract ed wcrhuse2Ehe ( 3x) .
The conbi ned organi ¢ phases were dried and concentrated in vacuo. Flash
chromat ography (25% 20 Et OAc/ Hex) gave 21 (440 ng, 89% as a clear oil.
Step 4: A solution of ketone 21 (65 ny936.33 nmmml) in CH2CI2 (1 nL) was
treated with N, N dinethylethylenedianmne (55 L, 0.494 mmol) foll owed by
titani um 17%etir ai sopr opoxi de (118 L, 0.39693¢3|4y2.1 After 18 h, the react|i on
mxturel was diluted 25 with MeOH (1 nl)| and s@di URAmor ohydri de (25 ng,

0.396 nmol ) was adde¢ After 2 h further, the reaction m xture was di|l uted
with a [sol utijon off”S3a ted aqueous sjodi unf potassiumtartrate and
extracted w tlh CH2Cl 2 é, onbi ned orgaphic phases were dried and
concentfated |in vacuo. cr ud'@r oduct 22 was dissolved in CH2C 2 (|1 n)
and treated with dIISOpI’ l eth amne| (122 L, 0.70 mmol ) followed 3Q by
3-chl orp- 4-fljuor ophenyl cyanate (62 L, 0.50 mmol ). After 18h, the
reaction mxture was dil gNed with saturated fagueous NaHCO3 and extradted
with CHC 2 (|3x). The cgfgi ned organi c| phases were dried and concentrjat ed

in vacup. Prgparative WX Q3(047568 PCT/US02/ 38408 -99 thin |ayer
chromatEgraphy (5% MeCH n2) furnished 23| (96 ng, 66% over 2 steps) as
a cl ear “oH——4HHNVR+366— Mz —€BEH3—6—tt—t7+{s—t+H—75t{dd—3F—=8. 6,
2.7 Hz, 1 H, 7.47-7.41 (m 4 H), 7.11-6.96 (m 2 H), 5.07 (ddd, J = 11.0,
7.1, 3.95Hz 1 H, 347 fdd J frit 8,[ 3632482, 1| H, 3.35 (dd, J = 14. 3,
4.4 Hz,| 1 H| 2.70 (dd 3. 7{ 5 7.7/ H, 1 H,|2.58 (dd, J = 13.7, 4.9
Hz, 1 H), 2.42 (s, H) 20-1.9%2%m B H, 1.71] (m 1 H, 1.30-1.19 (m
2 H, 0.94 (dd, J = 7. 6.0 Hz, [1.H). [OVS: 441.L, rt. = 4.65 nin (M),
HRVS mi|z 441)1855 [(M+11§T+']H Fol | pwi ng pfocedures gimlar to those described
e

(
z 1
in Exanple 187, the coiperunds were prepared: 10 EX. STRUCTURE
Mass LQMB HRVG b a1

OYNH

179 FEF RT= 547.2693

Fr 5.3 min
M/e=
Os_NH
Y

@’N\/\N o 547.1

180 F RT= 513.244
cl
5.18
OYNH min
M/e=

@/V \/\D 513.1




(Mrl)  (MEH) +

Q CN 189 F 466.98 467.3, 467.2020 dC
WO 03/ 04 863)3BCTH68)S02/ 38408

188 C C

483. 43 483.3, 483.1722

rt. =5.25 mn

rt.=5.52 mn

O NH N N |

4.85 min. Oy NH\ ~N,,~ aoH OCN 191 F 482.98 483.1, 483.1960 C
4.85 min. Oy NH (4N~
-94 -
181 F o RT= 556.286
4.48
Os NH P i
Y (N | min
Q’N\/\/N\) M/e=
@“‘ 556.1
Oﬁ/NH
182 FF RT= 591.2965
F 4.88
OYNH min
@/N TN [ Mres
@ OH 1 591.1
Qﬁ/NH
183 FF RT= 604.3269
[T FF
= 4.85
OYNH min
NN
604.1
0O NH
T
184 F RT= 478.1805
cl
5.28
min
O~ _NH
Y M/e=
@ﬂl 478.1
) N/ N~
\—/
Iff
N

OYNH N- -

\

-100 190 F 482.98 483.1, 483 PCIAG02/64408t .

rt.

\ -
I

N
CN



OH \ CN 192 C qCl 483.43 483.1, 483.1725 rt.=5.28 O/ NHmn. N \
NC 193 F 516.53 517.1, 517.2250 \ CF3 rt. = 4.51 mn. OyNH ~4N~ \ |
WO 03/ 04W63)3BCTH68JS02/ 38408 -101 194 F 481.00 481.1, 48PC2MiRB2/383b8rt .
4.88 min. OyNHN-~N_) \ I JL CN 195 F 468.99 469.1, 469.2171 C rt. =

4.71 min. OyNH N

I .
CN

.05-
185 Cl Ci RT= 494.152
\Q/ 5.48
j\ M/e=
" N7 N 494.1
\—/
Il
N
Experimental Procedures:
Example 186
Cl Cl

CN



N OCN 196 F 495.03 495.1, 1 495.2330 A rt. =4.81 mn. OyNHN \ I OCN
197 F 570.42 572.1, 572.1372 CF3 rt. =5.52 min. OyNHNH ~-Na O Br W
03/ 047568WP@B/HWH62/ 38408 -102 198 F 516.21 517.1, 517.22¥6T/USHB38U8s8it. =
5.25 min. OyNH ~4N~ OH \ | CN 199 F 516.21 517.1, 517.2236 CF3 48 rt. =
5.15

-96 -

O

H
N
Br  a) Buli, -80°C Q a)HzN/\/NQ ’ \\_NG

B —— el

0

b) b) NaB(OAc)3g
; . e
v Q

CN CN

15 OMe 16 17
-80-0°C
c) HCI

C
- ::: :F
OCN Cl O

iPr,NEt YNH
. N
CH2C|2 Q \\_NG

i

CN
18

Step 1:
A solution of 3-bromobenzonitrile (26.8 g, 147.1 mmol) in THF (1000 mL) at —
5 80 °C was treated with a solution of n-butyllithium (2.5 M in hexanes; 61.0 mL, 155
mmol) such that the reaction temperature remained < -78 °C. After 15 min, a solution
of 3-methoxy-2-cyclopenten-1-one (15 g, 134 mmol) in THF (80 mL) was added such
that the reaction temperature remained < -78 °C. The reaction mixture was warmed
to -20 °C over 1.5 h, quenched with a solution of 1N HCI and concentrated in vacuo to
10  remove THF. A solution of 1N HCI (100 mL) was added, the solution was stirred for
45 min. and extracted with EtOAc (3x). The combined organic extracts were washed
with saturated aqueous NaHCOQO3, brine, dried over MgSQ,, filtered and concentrated
in vacuo. The residue was crystallized at 0 °C from a solution of 1N HCI, filtered,
‘rinsed with cold 1N HCI, H,0 and ether to provide 16 (14.4 g, 59%) as a pale yellow
15 solid.



mn. OyNH NI NaOH \ | CN EX STRUCTURE LCMS HRMS +1 M+H + 200 F F F
517.1, 517.2232 rt. =5.52 Fmn Oy NHN- NOH NC W 03/047568

PCT/ USO2/ 88403847568 103 201 F F F 544.3 rt. = 4.44 F m nPCOyUsek/B8dB N NC
| 202 F 569.1 569.2306 Cl rt. =5.05 mn

- 97 -

Step 2:

A solution of ketone 16 (120 mg, 0.66 mmol) in CH2Cl, (7 mL) was treated with
1-(2-aminoethyl)pyrrolidine (110 pL, 0.86 mmol) followed by sodium
triacetoxyborohydride (212 mg, 1.00 mmol). After 18 h, the reaction mixture was

5 diluted with a solution of saturated NaHCO3; and extracted with EtOAc (2x). The
combined organic phases were dried and concentrated in vacuo. The crude product
17 was dissolved in dichloroethane (5 mL) and treated with diisopropylethyl amine
(350 pL, 2.00 mmol) followed by 3,5-dichlorophenyl isocyanate (250 mg, 1.32 mmol).
After 6 days, the reaction mixture was diluted with saturated aqueous NaHCO3; and

10 extracted with EtOAc. The organic phase was dried and concentrated in vacuo. Flash
chromatography (95:4.5:0.5 CH,Cl,, MeOH, NH4OH), followed by preparative thin
layer chromatography (TLC) (5% MeOH/ CH,Cl,) furnished 18 (11.5 mg, 3.7% over 2
steps) as a white solid: "H NMR (300 MHz, CDCl3) & 11.46 (s, 1 H), 7.71-7.44 (m, 4
H), 7.33 (s, 2 H), 6.95 (s, 1 H), 6.12 (s, 1 H), 5.67 (m, 1 H), 3.41-3.17 (m, 2 H), 2.96-

15  2.45(m, 6 H), 2.10-1.77 (m, 4 H), 1.75-1.48 (m, 2 H), 1.30-1.25 (m, 2 H). LCMS:
469.3, rt. = 5.62 min (M+1), HRMS m/z 469.1568 [(M+H)"].

Example 187

OTN\E:[CI
1
|

20 CN

Step 1:
A solution of 16 (7.88 g, 43.0 mmol) in methanol (100 mL) at 0 °C was treated
with CeCl3¢7H,0 (20.5 g, 55.0 mmol) followed portionwise by NaBH4 (2.10 g, 55.0
25 mmol). The reaction was warmed to ambient temperature over 12 h, quenched with
saturated aqueous NH,4Cl and concentrated to remove MeOH. The concentrate was
diluted with H,O and extracted with EtOAc (3x). The combined organic extracts were

washed with saturated aqueous NaHCOj3, brine, dried and concentrated in vacuo.



Oy NH N\ N OCF3 203 F 553.1 553.2602 F rt. = 4.88 nin OyNH N oo OCF3 \
204 F 524.1, 524.2589 Cl rt. = 5.58 min O\ /NH N N CN CNJ” WD 03/ 047568
PCT/ US02/ 884084756404 205 F 524.1, 524.2589 Cl rt.=5.55 moT/UOyB#0s, \N CN
(N) NExanple 206: 5 HFF Oy NF

-98 -

Trituration (10% EtOAc/Hex) at 0 °C and filtration afforded 19 (6.39 g, 80%) as a
white powder.
Step 2:
A solution of allylic alcohol 19 (0.50 g, 2.7 mmol) in CH2Cl, (75 mL) was treated
5 with Et,Zn (1.0 M in hexanes; 14 mL, 14 mmol). After 10 min, the reaction mixture
was cooled to 0 °C, treated with a solution of CH2l2 (1.13 mL, 14 mmol) in CH2Cl, (10
mL) drop-wise over 10 min and allowed to warm to ambient temperature. After 48h,
the reaction mixture was quenched slowly with saturated aqueous NH4Cl and stirred
10 min. The reaction mixture was extracted with CH,Cl, (2x), and the combined
10  organic phases were washed with saturated aqueous NaHCO3, dried and
concentrated in vacuo. Flash chromatography (40% EtOAc/Hex) gave 20 (500 mg,
93%) as a clear oil.
Step 3:
A solution of alcohol 20 (0.50 g, 2.51 mmol) in CHxCl; (25 mL) at 0 °C was
15 treated with pyridine (445 uL, 5.50 mmol) followed by Dess-Martin periodinane (2.12
g, 5.0 mmol) and warmed to ambient temperature. After 2h, 3 drops of HO were -
added. After 30 min further, the reaction was quenched with saturated aqueous
NaHCO3, saturated aqueous Na;SOj3, and extracted with CH,Cl, (3x). The combined
organic phases were dried and concentrated in vacuo. Flash chromatography (25%
20  EtOAc/Hex) gave 21 (440 mg, 89%) as a clear oil.
Step 4:
A solution of ketone 21 (65 mg, 0.33 mmol) in CH,Cl; (1 mL) was treated with
N, N-dimethylethylenediamine (55 pL, 0.494 mmol) followed by titanium
tetraisopropoxide (118 uL, 0.396 mmol). After 18 h, the reaction mixture was diluted
25 with MeOH (1 mL) and sodium borohydride (25 mg, 0.396 mmol) was added. After 2
h further, the reaction mixture was diluted with a solution of saturated aqueous
sodium/potassium tartrate and extracted with CH,Cl, (4x). The combined organic
phases were dried and concentrated in vacuo. The crude product 22 was dissolved in
CH2Cl; (1 mL) and treated with diisopropylethyl amine (122 ulL, 0.70 mmol) followed
30 by 3-chloro-4-fluorophenyl isocyanate (62 ul, 0.50 mmol). After 18h, the reaction
mixture was diluted with saturated aqueous NaHCO; and extracted with CH,Cl, (3x).

The combined organic phases were dried and concentrated in vacuo. Preparative
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Step 1: A solution of ketone 21 (500 ng 2.54 mol) in CHRCI 2 (1 nm) was
treated 4-N- 5 (2-Am noethyl)-1-N-(t-b 90xycar bonyl ) - pi perazine (756 ng,
3.30 mmol) followed by titaniumtetraisopropoxide (987 L, 3.30 nmmol).
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Hz, 1 H), 7.47-7.41 (m, 4 H), 7.11-6.96 (m, 2 H), 5.07 (ddd, J=11.0, 7.1, 3.9 Hz, 1 H),
3.47 (dd, J=14.8,7.7 Hz, 1 H), 3.35 (dd, J = 14.3, 4.4 Hz, 1 H), 2.70 (dd, J = 13.7,

s 7.7Hz, 1H), 258 (dd, J=13.7,4.9 Hz, 1 H), 2.42 (s, 6 H), 2.20-1.91 (m, 3 H), 1.71
(m, 1 H), 1.30-1.19 (m, 2 H), 0.94 (dd, J=7.1,6.0 Hz, 1 H). LCMS: 441.1, rt. =4.65
min (M+1), HRMS m/z 441.1855 [(M+H)"].

Following procedures similar to those described in Example 187, the following
compounds were prepared:

10

EX. STRUCTURE Mass LCMS HRMS
(M+1) (M+H)*
188 Cl cl 483.43 | 483.3, 483.1722
rt. =5.52
min
OYNH
N
\\— /\
V)
\~
: "CN
189 F 466.98 | 467.3, 467.2020
Cl . =525
min
OYNH
N\\—
q NG
: “CN
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EX. STRUCTURE Mass LCMV5 HRMVS
OYNH N T-\ NN CN WD 03/ 047568 PCT/ US02/ 38408 -
Oy NH NPCFAUSOM384@N 209 F

CF3 rt.

208 F 571w6338426d, 572.3020 CF3 rt.
569.64 570.1, 570.2850 CF3 rt. =
515. 55 516.1, 516.2378 CF3 rt. =

=522 mn

(Mt1) (MHH) +

= 5.12 mn

207 F 557.63 558.1, 558. 2863

107

= 4.95 mn.

Oy NH N -~N N

4,91 min. Oy NH
-101 -
194 E 481.00 | 481.1, 481.2173
cl rt. = 4.88
min.
(0] NH
N
J -0
QL
195 F 468.99 | 469.1, 469.2171
< rt. = 4.71
min.
OYNH
N
S Ent
z A
QL
196 F 495.03 | 495.1, 495.2330
c it. = 4.81
min.
OYNH
N
Q’ H@.
L,
197 F 570.42 | 5721, 572.1372
CFs . = 5.52
min.
OYNH
N
1,@\
R OH
Q,

\ CN 210 F



N NH CN 211 F 510.1, 510.2431 C rt. = 4.98 mn Oy NHN CN W

03/ 047568 PCT/ US02/ 38408 - 108 212 F 538.1 538.2744 <cl rt.=5.05 mn
0\ / NH NI NvO@slo288 F 496. 1, 496.2279 Cl rt.=4.31 min OyNHCINSOLB#08 CN 214
F 550.1, 550.2749 C rt. = 4.71 nun OYNH Nil f "N CN

-102 -
198 F 516.21 | 517.1, 517.2236
CF3 48 i, =525
min.
Oﬁ/NH
N\\—
N<:L
p OH
: “CN
199 F 516.21 | 5171, 517.2236
CFa 48 rt.=5.15
min.
NH
N\\—
NG\
OH
EX. STRUCTURE LCMS HRMS z
(M+1) M+H)*
200 FE 517.1, 517.2232
. =5.52
F min
OYNH
N\L
l ] OH
NC




215 F 524.1, 5

24.2589 Cl it

= 5.58 nin

OyNH N N CN CN WO 03/ 047568

N CN
FF

PCT/ US02/ 38408 -109 216 F 524.1, 524.2589 Cl rt. = 5.55 mn OyNH K "\
(N) N217 wWorsm+Be®. 1, 529.2595 rt. = 5.42 F min OyNH N PCTIUSNMBR208 F
543.1, 543.2752 rt. =555 F mn Oy NHN / '"--ON\N, CN 219 F F F 583.1,
583. 3065
-103 -
201 FF F 544.3
rt. = 4.44
F min
O~ _NH
Q N)
|
202 569.1 569.2306
cl t. = 5.05
min
Os _NH
N\_‘\
3 N‘>
Q.
\
OCF4 ‘
203 F 553.1 553.2602 G
F t. = 4.88
min
Os_ _NH
N\_\
2 N—>
Q. -
\
OCF;
204 F 524.1, 524.2589
cl rt.=5.58
min
OYNH
: .Njﬁ
N
‘ ()
|




Frt.=5.65 mn O/NH 2N / CN WO 03/047568 PCT/ US02/ 38408 - 110 220 C

F F 600.1, 600.2717 F rt.=5.75 nun OyNH N / N OCN 221 F F F 584.1,
584. 3012 wb w31047568 48 nun OyNH N CN 222 Ck \ Cl 566.1, Pe8GISAZS5808 /
rt.=5.78 mn Oy NHIN / N OCN 223 F 496.1, 496.2279 C rt.=5.15

-104 -

205 524.1, 524.2589
rt. = 5.55

min

Example 206:



mn OyNH.\N \,. N ~NH ON WD 03/047568 PCT/US02/38408 -111 224 F
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NBOC \\—' \\—N N—
CH >Clo NaB(OAc)sH __/
= CH2C|2 :; .

Q
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Step 1:
A solution of ketone 21 (500 mg, 2.54 mmol) in CH,Cl, (1 mL) was treated 4-N-

5  (2-Aminoethyl)-1-N-(t-butoxycarbonyl)-piperazine (756 mg, 3.30 mmol) followed by
titanium tetraisopropoxide (987 puL, 3.30 mmol). After 12 h, the reaction mixture was
diluted with MeOH (1 mL) and sodium borohydride (192 mg, 5.10 mmol) was added.
After 2 h further, the reaction mixture was diluted with a solution of saturated aqueous
NaHCO3; and extracted with CH,Cl; (4x). The combined organic phases were dried

10 and concentrated in vacuo. The crude product (820 mg) was dissolved in CHxCl;, (20
mL) and treated with N, N’-diisopropylethylamine (870 nL, 5.0 mmol) followed by 3-
trifluoromethyl-4-fluorophenyl isocyanate (430 pL, 3.0 mmol). After 12h, the reaction
mixture was diluted with saturated aqueous NaHCO3; and extracted with CH,ClI; (2x).
The combined organic phases were dried and concentrated in vacuo. Flash

15  chromatography (gradient 40% — 60% EtOAc/ Hex) furnished 25 (450 mg, 29 % over

2 steps) as a clear oil.



1b) NaBH4 = OH THE = Br K2CO3, MOH\ \ | CH3CN CN 2) BOC20 CN CN 21 28
29 FCF3 F BOC NOC CF3 OYNH TFAiPr2NEt N N1 CH2Cl2 N1 CcH2ClI2 ~/\ NO
CN CN 31 wed3@oms82 Step 1: A solution of ketone 21 (440 mgT/uB02384080l ) in
CH2Cl 2 (2 nmL) was treated with 5 4-am no-1-butanol (247 .tL, 2.68 nmol)
foll owed by titaniumtetrai sopropoxide 5800 l.L, 2.68 mmmol ). After 18 h,
the reaction mxture was diluted wittlr (2 mL) and sodi um borohydri de
(130 ng, 3.40 mmol) was added. After 1.5 h further, the reaction mxture
was di |l fited2ni th a solution of saturated aqueous sodi unm potassiumtartrate,

Goa s (ax) - Aot ebabHSute ST murch i EePl EimElthic i diaed: oa 1
vacuo. Thim FENCS 4 MLPLHE WY FbichRerbemalise hrich 1@#&{5@;%%)9@3&%

treated wth triethylamne (TEA or Et3 (280 L, y
di -t - butwds cendeotrated inagcumydildted wittosaturated agueos NaH{eOs and eixtractedxt ur e

vas 81 RRCHLER (B850 SSRORS bl B bl B BRI e
Et OAc/ Haglor@Aue 28837 [ Ay, a8 % PRY@aq)eRbwbikt eps) as a clear oil.
Step 3:
A solution of amine 26 (80 mg, 0.155 mmol) in CH2>Cl» (2 mL) was treated with
NazS0, (350 mg, 2.5 mmol), formaldehyde (37% in H2O; 50 uL, 0.6 mmol) and
10 NaB(OAc);H (160 mg, 0.75 mmol). After 12h, the reaction mixture was diluted with
saturated aqueous NaHCOj3; and extracted with CH,Cl; (3x). The combined organic
phases were dried and concentrated in vacuo. Preparative thin layer chromatography
(5% MeOH/CH.CI,) furnished 27 (47 mg, 57%) as a clear oil: '"H NMR (300 MHz,
CDCl3) 6 10.34 (s, 1 H), 7.76 (m, 1 H), 7.61 (d, J = 5.5 Hz, 1 H), 7.49-7.42 (m, 2 H),
15  7.40-7.34 (m, 2 H), 7.11 (dd, J = 9.9, 9.3 Hz, 1 H), 5.07 (ddd, J = 11.0, 6.6, 4.4 Hz, 1
H), 3.53 (dd, J=15.9,7.1 Hz, 1 H), 3.40 (dd, J = 154,49 Hz, 1 H), 2.79-2.55 (m, 1
H), 2.33 (s, 3 H), 2.20-1.92 (m, 3 H), 1.71 (m, 1 H}, 1.37-1.17 (m, 2 H), .96 (dd, J =
6.6, 6.6 Hz, 1 H). LCMS: 530.1, rt. = 4.85 min (M+1), HRMS m/z 530.2538 [(M+H)"].
Following procedures similar to those described in Example 206, the following

20 compounds were prepared:

EX. STRUCTURE Mass LCMS HRMS
(M+1) (M+H)*
207 F 557.63 | 558.1, 558.2863
CFs3 r. = 5.22
min

O
QL

CN




Step 2: A solution of alcohol

28 (700 ny,

1.81

mmol ) i

n THE (9 nL) at 0 C

was treated w th carbon tetrabromde (1.2 g, 3.6 mvol) foll owed by

tri phenyl wbhasphisee (1.05 g,

After 45 m n,

113 vacuo.

4.0 mml ) and warned to anbi ear/usezpsan@t ur e.
the reaction mxture 20 was diluted with diethyl
filtered through celite,
PCT/ US02/ 38408

et her,

rinsed and concentrated in WO 03/047568
Fl ash cht®mat ography (10% Et CAc/ Hex) gave 29

(770 ng, 95% as a clear oil. Step 3: A solution of 29 (150 ng, 0.333
ol ) i|R%CH3CN was tFreat ed with K3OE (y0"%! ng,| 562.8€20mol ), norpholine (32
L, 0. 3¢ Z e@d to 70 C. Aftefplz2hi2 tthe reagtion m xture was
cool ed perature, diluted wth satlurated agueous NH4ClI and
extract 3x). The conbined|Bganid extracts were washed with
NaHCQ3, eqysand concenttated i p vacuo |to prov|de crude 30 as a
cl ear 4: Asolutio of crpude 30 (|<_ 0.338 mml) in 20%
TFA/ CHA . tlrred at anpi ent tegnperature. After 12h, the
reacti (@ Qured nto|saturated aqueous NaHCO3 and. extracted
with Ch <] The c‘@nnb’l:%i—o gani ¢ phases |were dr|ed and concentrated
in vacy rogide 31 as a yellow oil. |15 Step 5: A splution of 31 (s
0.333 mmol ) i 2C12 (3 nmL) was|treated with |diisoprppylethyl am ne (87
L, 0.5Q0 mmol owed by 3-(trifluoronethyl)-4- fluorpphenyl isocyanate
(57 L, |0.40 ). “After 12h, the react{on m xtlure was| diluted with
sat ur at/@eP aqueous CO3 and extraes.ed Wbidm,CHAGr22¢30x) . The 20 conbi ned
organi ¢ phas¢s weredried and concentratgd 4 g Vacuo. Pfeparative thin
| ayer ¢hr omatograp 5% MeOH/ 2CI 2) furnished 32 (1B6 ng, 75% over 3
steps) | as ajcl ear : 1H NMR (300 MHz| ™PDCI 3)| 8 7.59{7.54 (m 2 H),
7.48-7.144 (ml 2 , NHl-39-7.37 ( 2 H{ 7.11 (ldd, J =/9.9, 9.3 Hz, 1 H),
6.95 (9, 1 H), 5. (ddd, J = 10/4,
N
q VAN
N N
. —/
: “CN
210. F 515.55 516.1, 516.2378
CFs rt. = 4.91
min.
OYNH
N\\—
{ % N NH
: “CN
211 F 510.1, 510.2431
cl rt. = 4.98
min
OYNH
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\\".g N/\I
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CN




6.6, 3.5 Hz, 1 H), 3.80-3.60 (m 4 H), 3.50-3.26 (m 2 H), 2.62-2.32 (m 6
H, 2.16 (dd, 25 J = 11.0, 7.1 Hz, 1 H), 2.10-2.94 (m 2 H), 1.87-1.72 (m
3 H), 1.6Wolb3BETs6sn 2 H), 1.42-1.27 (m 2 H), 0.99 (dd, PCT/Roy3s#680 Hz, 1

H). LCVB: 545.1,
Fol | owmi ng procedures simlar to those described in Exanple 225,

rt. =5.38 nin (M1), HRVB miz 544.2543 [(M-H) +] .

t he

foll owing conpounds were prepared: 30108- STRUCTURE Mass LCMS HRVB  ( Mk1)
M+H WO 03/ 047568 PCT/ US02/ 38408 - 114 226 F 557.63 558.1, 558.2851 cCF3
rt. _ 4285 mn 0Oy NHN CN 227|$8342. p338324. 1, 543.2[/57 cICF3 rt. _ 5.55
mn Oy NHN CN EX UCTURE LEVB-BRVE Mrl +H + 228 F 524.1, 524.2599
Cl rt.{=4.38 mn 0y N min
OYNH
Bl
K/N\/\
CN
213 F 496.1, | 496.2279
cl . =431
min
O NH
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k/NH
CN
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! nin
Z
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9 hl
W N
P Qs
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cl rt. =5.58
min
Ox NH
: 'N\k’
; N
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rt. =4.75 mn
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rt. = 4.65 / mn POYNIoM38408 N

WO 03/ 047568 PCT/ US02/ 38408 - 115 229 F F F 558.1 558. 2856
mn Oy NHN / N \ I ~N~ NC 230 F 524.1 d
N') \ Woadbh4Bhs N\ Cl 541.1 541. 2249
NC Exanpl es 232 WO 03/ 047568 PCT/ US02/ 38408 -116 O--
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216 F 524.1, 524.2589
Cl rt. =5.55
min
L ()
|
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t.=5.42
F min
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F min
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CN
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TTOt O 2H ON OCNS5 CN4CN 3C

sol uti on of

sol uti on wb 0B/0475d$ oxaspi r o[ 4, 5] decan-8-one (5.0 g,

After 30 5

sodam de (5.0 g, 128

m n,

nmol )

Cl OYNH No
in THE (25 m -)
32

the reaction m xture was cooled to 0 C, and net hyl

CN 6 Step 1: A

was treated with a
nmo IPCTIUsoT/bdE0€ 25 L) .
i odi de

(4.8 nm, 77 rrrml) was added dropw se rral ntai ning the reaction tenperature

<20 C The reaction was stirred at it1¥br 1 h, quenched with saturated
aqueous NHACI and extracted with Et20 3x).. The conbi ned organi c extracts
wer e dni2gd apd concentr@tdd:i n vaewd, F|&S9R717chr omat ogf aphy (20%
Et 20/ Pent ane) gave 1 ( g, 559t a%7%|clear, volatile liquid: 10 Step 2:
A sol utj/i on of ketone .24 g, L'PH’G mmpl) in CH2C 2 (L70 mM-) at 0 C was
treated with|2,6-di-ter -butyI 41 et hyl pyridine (5.4 g| 26.4 nmmol) foll owed
by Tf20 (3. 35 m, 2% NHrrm)l) and warmefl to ambient tepperature. After 60
h, the|react enched with 1 Mgitric acid and|extracted wth Et20
(2x). The COTbI ne HEganl c extracts were washed with saturated agueous
NaHCQ3,| bri ne an nc nfrated | n vacuo. The cfude product 2 was
di ssol yed in , and{treated with Na2CO3 (6.75 g, 63.4
mol ), (Li Cl g, 634mm|) B-
221 FoF 584.1, 584.3012
E rt. = 5.48
min
OYNH
Sa
W N
Q ONJl
CN
222 Cl Cl 566.1, 566.2453 ’
t.=5.78
min
OYNH
ol
\“" N
@ Q«VA
CN
223 F 496.1, 496.2279
cl rt. = 5.15
min
OxNH




cyanophenyl boronic acid (4.65 g, 31.7 mvol ) and Pd(Ph3P)4 (1.0 g, 0.9
nmmol ). The reaction mxture was evacuated, purged with nitrogen (2x) and
heat ed t owB®3047568 t er WO 03/ 047568 PCT/ US02/ 38408 -117 1&cChjusorasdngacti on
m xture was cool ed to anbient tenperature, diluted with saturated aqueous
NaHCO3 and extracted with Et QAc (3x). The conbi ned organic extracts were
dried and concentrated in vacuo. Flash!thromat ography (10% Et CAc/ Hex) gave
3 (2.80 g, 59% over 2 steps) as a vellow liquid: 5 Step 3: A solution of
ketal 3224.0|g, 3.71 mmolf) in acetire/ H201024361, 20 nlL) [was treated with

PPTs (1.4 g, |5.57 mol) Geat e8- 10460 C. After 18 h{ the reaction

m xture was ¢ooled to a nt tepp¥rature and concentrated. The reaction
m xture was|quenched wi sat ur at ed agbeous NaHCO3 an¢ extracted with

Et OAc ((2x). The io cowhined organic extfacts were washed with brine, dried

and concentrated in vacuo. Flash chronptography (10% Et OAc/ Hex) gave 4
(520 ng, 62% ‘I"ﬁngiol id:| Step #: A solution of ketone 4 (150 ng,
1
N

0.666 Mol ) in ) ( was|treated with 1-(2-am noethyl)pyrrolidine
(127 L, 1.0 £0T | owedNbyJti tani um tetrai sopropoxi e 15 (300 L, 1.0
mol ). |After , the rea&\i/d)'n\ m xture|was diluted with MeCH (1 nL) and
sodi um|bor ohydride (50 ng, 1.3 mml) was added. After 2 h further, the
reactign mxture was diluted wi{h satufated aqueous NaHCO3 and extracted
with 2CI2—(4X). 1he conbined organic extracts were dried and
concentrated in vacuo to provide crude 5 (250 ng) as a yellow oil. 20 Step
5: A solution of crude 5 (100 ng, < 0.309 mmol) in CH2CI2 (1 nL) was
treated wth diisopropylethyl am ne (108L, 0.618 nmol) foll owed by

3, 5-di chl orophenyl isocyanate (87pB@mgle£64 ol ). After 18 h, the
reaction mxture was diluted with saturated aqueous NaHCO3 and extracted
with® Et OAc (2x). The conbi ned organic 25 extracts were dried and
concentrated in vacuo. Preparative thin | ayer chronatography (75%

Et OAc/ Hex) afforded 6 (41 ny, 26%@@“2 epe)” as a white

E
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solid: 1H NVR (300 MHz, CDCI3) d 11.33 (s, 1 H), 7.54 (d, J = 7.1 Hz,
7.41-7.34 (m 3 H, 7.36 (s, 2 H, 6.92 (s, 1 H, 540 (dd, J = 5.6,
Hz, | H) ,wo.03®415s¢ 1 H), 3.35-3.30 (m 2 H), 2.81-2.65 (rPcTﬁIslei)/ssm:sSG
(ddd, J = 17.1, 5.0, 5.0 Hz, 1 H), 2.14 30 (ddd, J = 16.8, 11.4, 2.1 Hz, 1
H, 2.00-1.95 (m 4 H), 1.71 (dd, J = 24.7, 12.1 Hz, 1 H), 1.64 (dd, J =
11.4, 2.0 Hz, 1 H), 1.25 (s, 3 H, 0.9M4s, 3 H. LOMS: 511.3, rt. _ 5.56
mn (M1), HRVS niz 511.2019 [(M+H) +]. WD 03/ 047568 PCT/ US02/ 38408 -118
Fol | owi ng procedures siml@ar to PPese described in Examgbe 232, the

foll ow n pzmt’i SMEere pre EX. STRUCTURE LCNM5 ( Ml 4\II§(I+H)+
233 F 49 Zplgﬂéﬁ,ag“ _ QS O\IH Yo g \L- ZSEMF e F
529. 3, 5292600 = 5.52 / NH\~' Hm nﬁ&_ﬁ\l\ le 23
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Step 1:
A solution of ketone 21 (440 mg, 2.23 mmol) in CH.Cl, (2 mL) was treated with -
5  4-amino-1-butanol (247 ul., 2.68 mmol) followed by titanium tetraisopropoxide (800 . s
L, 2.68 mmol). After 18 h, the reaction mixture was diluted with MeOH (2 mL) and
sodium borohydride (130 mg, 3.40 mmol) was added. After 1.5 h further, the reaction
mixture was diluted with a solution of saturated aqueous sodium/potassium tartrate,
CH.CI, and stirred vigorously. After 12h, the solution was extracted with CH,Cl; (4x).
10 The combined organic phases were dried and concentrated in vacuo. The crude
product (560 mg) was dissolved in CH,Cl;, (4 mL) and treated with triethylamine (TEA
or Et3N) (280 pL, 2.0 mmol) followed by di-t-butyl carbonate (437 mg, 2.0 mmol).
After 12h, the reaction mixture was diluted with EtOAc, washed with saturated
aqueous NH4CI, NaHCOs, brine, dried and concentrated in vacuo. Flash
15  chromatography (50% EtOAc/Hex) gave 28 (700 mg, 80% over 2 steps) as a clear oil.
Step 2:

A solution of alcohol 28 (700 mg, 1.81 mmol) in THF (9 mL) at 0 °C was treated
with carbon tetrabromide (1.2 g, 3.6 mmol) followed by triphenylphosphine (1.05 g,
4.0 mmol) and warmed to ambient temperature. After 45 min, the reaction mixture

20  was diluted with diethyl ether, filtered through celite, rinsed and concentrated in



5 Step 1: A solution of triphenyl phosphine (29.4 g, 112.2 mmol,
recrystallized from benzene) in benzene (700 nm.) at 0 C was treated with a
sol uti on wbD obpetsse (5.8 n, 112.2 nmol) in benzene (100 Parjusowas40d5 m n.
Triethylamne (15.6 nL) was added slowy followed by 1, 3-cycl opentanedi one
(10 g, 102 mml) and the reaction mxture io was warnmed to anbi ent
temperature. After 4 h, the reaction Wi filtered through silica gel,
rinsed with Et20 and concentrated to a volume of -150 ni. The residue was
di | ut ed vacub. Ha2B chfarhatgeabhyh(1094 EtOALIHEX) gave R 77OMDgnd5%Y) @d .a diber cr ude
pr oduct (21 g) was diluted with MeOH (200 nlL), cooled to O C and treated
with ce@ls. 7120 (56.6 g, 152 mmol) followed by NaBH4 (5.75 g, 152 mmol)
portlon\gé§63over 10 min. is After 12 h, the reaction was quenched with

sat urated aqueous NH4CI and WO 03/047568 PCT/ US02/ 38408 -119 concentrated
in vacuo. Thé s@nb@mbfﬁSéW&mgﬁO m@mmlbmgﬁbGNawaeltmqtﬁ;bwﬁh KaBCz4 70and
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4 trifl M}ﬂ@imnuoeommwwnbcﬁt@m:@m dhe roaﬂmedlowmmanﬂraqts Mda(relwa‘SheUZ (250
ng, 0.30 I d, hea e reactio Xt ur

ool ed VOTLHBNERE: PERRFted Aad Saientiaiefid ke Braiiife 0Be B A sl o and

extractesl with Et OAc (2x) The conbi ned organic extracts were washed W th

brine, dried and concentrated in vacuo. Flash chromatography (33%

Et Ofc/ HOteP 4af f orded 2 (380 ngy, 48% as a white solid. Step 3: A solution

o 2,350 10 dofollE bl o TP 0 hollh AR AR e RS 0
C, treatzz@niémt tanfpdratur@n Aster ¢oR) t?te(rﬁaétldn mixtdie WE® pburet At Catdrdtednl) and
warnmed to anbient tenperature overm‘_? . After 12 h, the reaction m xture
was quergsiie@uaNaiiCOs; and extracted with CHCl (2x). The combined organic phases
were dried and concentrated in vacuo to provide 31 as a yellow oil.
15 Step 5:
A solution of 31 (< 0.333 mmol) in CH,CI; (3 mL) was treated with
diisopropylethyl amine (87 pL, 0.50 mmol) foIIowedv by 3-(triﬂuoromethy!)—4-
Ifluoroph'enyl isocyanate (57 uL, 0.40 mmol). After 12h, the reaction mixture was
diluted with saturated aqueous NaHCOj3; and extracted with CHCl; (2x). The
20 combined organic phases were dried and concentrated in vacuo. Preparative thin
layer chromatography (5% MeOH/ CH,Cl,) furnished 32 (136 mg, 75% over 3 steps)
as a clear oil: '"H NMR (300 MHz, CDCl3) 8 7.59-7.54 (m, 2 H), 7.48-7.44 (m, 2 H),
7.39-7.37 (m, 2 H), 7.11 (dd, J=9.9, 9.3 Hz, 1 H), 6.95 (s, 1 H), 5.00 (ddd, J = 10.4,
6.6, 3.5 Hz, 1 H), 3.80-3.60 (m, 4 H), 3.50-3.26 (m, 2 H), 2.62-2.32 (m, 6 H), 2.16 (dd,
25 J=11.0,7.1 Hz 1H),2.10-2.94 (m, 2 H), 1.87-1.72 (m, 3 H), 1.67-1.56 (m, 2 H),
1.42-1.27 (m, 2 H), 0.99 (dd, J=7.1,6.0 Hz, 1 H). LCMS: 545.1, rt. = 5.38 min (M+1),
HRMS m/z 544.2543 [(M+H)"].
Following procedures similar to those described in Example 225, the following

compounds were prepared:
30
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H, 5.06 (ddd, J = 11.1, 6.5, 3.9 Hz, 1 H, 3.47 (m 1 H, 3.33 (ddd, J =
15.4, 4.9, 4.9 15 Hz, 1 H, 2.26 (s, 3 H, 2.68-1.85 (m 14 H), 1.65 (ddd,
J = 7.8, 80®30858 Hz, 2 H), 1.36- 1.20 (m 2 H), 0.92 (ddpcI/UusoZ3s498 5. 7 Hz,
1 H. LCVMs: 569.1, rt. =4.37 mn (M1), HRVE mz 569.2298 [(M+H) +].
Fol | owmi ng procedures simlar to those described in Exanple 235, the
following conpounds were prepared: 2018 STRUCTURE LCVMS HRVS (M+1)
(MtH + 236 F 542.1, 542.1828 Cl rt. 5.35 OYNH mn N~NaOH\ | OCF3
03

min

WO 03/ (047568 [PCT/ USOZ/ 38# — 121[ 5837 F|535%28%6 p53.1701 cl _ rt. 5.58
O/NH |~ min | ON | |:I 238 F| 855178, |553. 1701

N/\
I\/N\
NC

230 F 524.1

cl . =475
min
O _NH
Y

541.1 541.2249 |

231 Ci _N_ _ClI
‘ A rt. = 4.65
= min

Examples 232



cl rt. 555 ONHy mn G =ON | 11 211G 239 F 519.3. 519.2086 4 rt.=
4.51 OyNH mn ONC 240 F 485.1, 485.2478 «cl rt. 4.95 OYNH mn c-N
WO 03/ 047%633BCHR68JS02/ 38408 -122- Exanple 241 F O HN \/ \PCOHSOE/38408

-116 -
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CN
Step 1:

A solution of sodamide (5.0 g, 128 mmol) in THF (25 mL) was treated with a- .
solution of 1,4-dioxaspiro[4,5]decan-8-one (5.0 g, 32 mmol) in THF (25 mL). After 30
5 min, the reaction mixture was cooled to 0 °C, and methyl iodide (4.8 mL, 77 mmol)
was added dropwise maintaining the reaction temperature <20 °C. The reaction was
stirred at rt for 1 h, quenched with saturated aqueous NH4CI and extracted with Et,O
(3x). The combined organic extracts were dried and concentrated in vacuo. Flash
chromatography (20% Et,O/Pentane) gave 1 (3.24 g, 55%) as a clear, volatile liquid:
10 Step2:
A solution of ketone 1 (3.24 g, 17.6 mmol) in CH,Cl, (170 mL) at O °C was
treated with 2,6-di-tert-butyl-4-methylpyridine (5.4 g, 26.4 mmol) followed by Tf,O
(3.55 mL, 21.1 mmotl) and warmed to ambient temperature. After 60 h, the reaction
was quenched with 1M citric acid and extracted with Et,O (2x). The combined
15 organic extracts were washed with saturated aqueous NaHCOg3, brine, dried and
concentrated in vacuo. The crude product 2 was dissolved in DME/H,0 (4:1, 65 mL),
and treated with Na,CO;3 (6.75 g, 63.4 mmol), LiCl (2.7 g, 63.4 mmol), 3-
cyanophenylboronic acid (4.65 g, 31.7 mmol) and Pd(PhsP), (1.0 g, 0.9 mmol). The

reaction mixture was evacuated, purged with nitrogen (2x) and heated to 80 °C. After



ONH\ / \ NW/OH NCNC23 FCF3NC F CF3 O/NHN-OO-NH HNN NCHO
5 NC Step 1 A solution of ketone 1 (1.0 g, 5.07 mmol) in CH2Cl 2 (4 nlL) was
treat ed wwoln3A4Begm no- | - butanol (560 L, 6.08 mmol) fol |l owed/usp2/8840&ni um
tetrai sopropoxide (1.80 m., 6.08 nmol). After 18 h, the reaction mxture
was diluted with EtOH (4 nL) and sodi um borohydrlde (290 ng, 7.60 nmol)
was added. After 2 h further, the reactton mixture was diluted with water
and stirred vigorously. After 3 h, the reaction mxture was filtered

t hr ough 18¢h,ithe readtionenhixiitehw &st dOblefl 4x pmbredt t;amp@mmneadlihnled withaamratedT he io

| ti | di | uted with t
et ot ducie ARG BafSordl Win A ayd SPhE b RbuY GRERI B Mete and
concent IgjeRthrid corf@ntrated mWé%;Y:bdq:IééHJQI@ro%étég?a‘br@)m0% EHSASMcRPyaleahol 2
(1.24 g) was dissolved in CH2Cl 2 (40 tréated with dii sopropyl et hyl

am ne (1880Lg, 59°5@vm@|s)epajlasmwdlqythdt rifluoronethyl)-4-fluorophenyl
I soc an% 640 L, 4.50 mmol ). After 60 h, the 15 reaction m xture was
di | PR-saturated aqueous NaHCO3 and extracted with

A solution of ketal 3 (1.0 g, 3.71 mmol) in acetone/H,O (4:1, 20 mL) was
treated with PPTs (1.4 g, 5.57 mmol) and heated to 60 °C. After 18 h, the reaction
mixture was cooled to ambient temperature and concentrated. The reaction mixture
was quenched with saturated aqueous NaHCO3; and extracted with EtOAc (2x). The
10  combined organic extracts were washed with brine, dried and concentrated in vacuo.
Flash chromatography (10% EtOAc/Hex) gave 4 (520 mg, 62%) as a yellow solid:
Step 4:
A solution of ketone 4 (150 mg, 0.666 mmol) in CH2Cl, (1 mL) was treated with
1-(2-aminoethyl)pyrrolidine (127 uL, 1.0 mmol) followed by titanium tetraisopropoxide
15 (300 pL, 1.0 mmol). After 18 h, the reaction mixture was diluted with MeOH (1 mL)
and sodium borohydride (50 mg, 1.3 mmol) was added. After 2 h further, the reaction -
" mixture was diluted with saturated aqueous NaHCOQ3 and extracted with CH,Cl, (4x). &
The co'mbined organic extracts were dried and concentrated in vacuo to provide crude™
5 (250 mg) as a yellow oil.
20 Step 5:
A solution of crude 5 (100 mg, < 0.309 mmol) in CH,Cl; (1 mL) was treated
with diisopropylethyl amine (108pL, 0.618 mmol) followed by 3,5-dichlorophenyl
isocyanate (87 mg, 0.464 mmol). After 18 h, the reaction mixture was diluted with
saturated aqueous NaHCO; and extracted with EtOAc (2x). The combined organic
25 extracts were dried and concentrated in vacuo. Preparative thin layer
chromatography (75% EtOAc/Hex) afforded 6 (41 mg, 26% over 2 steps) as a white
solid: "H NMR (300 MHz, CDCl3) d 11.33 (s, 1 H), 7.54 (d, J = 7.1 Hz, 1 H), 7.41-7.34
(m, 3 H),7.36 (s,2H),6.92 (s, 1H), 540 (dd, J=5.6,2.1 Hz, 1 H), 4.72 (m, 1 H),
3.35-3.30 (m, 2 H), 2.81-2.65 (m, 6 H), 2.36 (ddd, J = 17.1, 5.0, 5.0 Hz, 1 H), 2.14
30 (ddd,J=16.8,11.4, 2.1 Hz, 1 H), 2.00-1.95(m, 4 H), 1.71 (dd, J =24.7, 12.1 Hz, 1
H), 1.64 (dd, J=11.4,2.0 Hz, 1 H), 1.25 (s, 3 H), 0.92 (s, 3 H). LCMS:511.3,rt. =
5.56 min (M+1), HRMS m/z 511.2019 [(M+H)"].



CH2Cl 2 (2x). The conbi ned organi c phases were dried and concentrated in
vacuo. WD 03/047568 PCT/ US02/ 38408 -123 Trituration (CH2CI2) at 0 C and
filtrati owofoanmisshed 3 (1.44 g, 60% over 2 steps) as a WRCTAISeDBs4d8 Step 2
A solution of alcohol 3 (1.44 g, 3.04 mmol) in CH2CI2 (30 nL) at 0 C was 5
treated with pyridine (490 L, 6.00 rrrml% foll owed by Dess-Martin
periodinane (1.90 g, 4.50 nmol) and whtded to anbi ent tenperature. After
1.5 h, the reaction m xture was quenched wi th saturated aqueous NaHCCS,
sat ur at ed aquratiowingaiS2eduresesitmilac teethose desCit2€d i ELamnpleT2@2,thetfolioadng
organi c extracts were concentrated in vacuo. Flash chromatography (2%
MeOH CHEOMROYRASWRIEP8PAED 1 g, 8499 as an 10 orange solid. Step 3 A

sol uti f aiggw IEGURE 150 M0, O BafdMoiRpMgT 9H2C 2 was treated with
(6, 6- dinethy|-3-aza-bicyclof 3. 1.0%nexS[2-y )-qethanol (55 ng, 0.381 nmol)
followad by [NaB(QAc)3H (157 ng, DMAD nmMHH) After 18 h, the reaction
m'xture—ggs—d«' FHited—wH-t-h—15-—saturptedagqueays—PNaHCO3 and extracted with
CH2Cl 2 (2 ). [The conbi ned prganic 4 ses4m@8ﬁri ed and concentrated in
vacuo. |Fl ash [chronmat ogra OAc) —afflorded 5 |(40 ng, 21 % as a clear
oil: 1|H NWR (300 Mz, 6 7 72-7.95 (m 2| H, 7.57 (d, J = 8.2 Hz, 2
H, 7.24 (d, J = 8.2 Hz, H, 7.1348dd,| J = 9.9, 9.3 Hz, 1 H, 6.90 (s, 1
H, 4.9 (m 1 H, 3.5@(%,% H, B.44 (dd, J =99, 6.7 Hz, 1 H, 3.37 (m
1 H, 20 3.25/(m 1 H, 2.71-2.62/H 2|H, 2.57(m 1 H, 2.29 (d, J =
10.0 HZ, 1 H)} sN(m 3 H, 1.86-1.22 (m 10 H), 1.03 (s, 3 H),
0.92 (94, 3 H| OQ. 8 ( 1 H| LCOVS:| 599.1,|it. =5.38 min (M1l), HRMVS
m z 599. 3004 [ (VR +1 Fol | procedures sinmfar to those described in
Exanpl g 241, t | owi ng ounds were prepared: 25 30 WO 03/ 047568
PCT/ USQ2/ 38408 :
CN
234 FF F 15293, |529.2600
F rt.=
5.52
O NH ,
Y min
SA
NN\
L/
Example 235
5 Step 1:

10

15

A solution of triphenylphosphine (29.4 g, 112.2 mmol, recrystallized from

benzene) in benzene (700 mL) at 0 °C was treated with a solution of bromine (5.8 mL,

112.2 mmol) in benzene (100 mL) over 15 min. Triethylamine (15.6 mL) was added

slowly followed by 1,3-cyclopentanedione (10 g, 102 mmol) and the reaction mixture

was warmed to ambient temperature. After 4 h, the reaction was filtered through

silica gel, rinsed with Et,0 and concentrated to a volume of ~150 mL. The residue

was diluted with Et,0, filtered through silica gel and concentrated. The crude product
(21 g) was diluted with MeOH (200 mL), cooled to 0 °C and treated with CeCl3e7H,0
(56.6 g, 152 mmol) followed by NaBH, (5.75 g, 152 mmol) portionwise over 10 min.

After 12 h, the reaction was quenched with saturated aqueous NH,Cl and
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concentrated in vacuo. The concentrate was diluted with saturated aqueous NaHCO3
and extracted with CH,Cl, (3x). The combined organic extracts were dried and
concentrated in vacuo. Flash chromatography (10% Et;O/Hex) gave 1 (11.8 g, 70%
over 2 steps) as a clear oil.

Step 2:

A solution of 1 (530 mg, 3.24 mmol) in 4.1 DME/H20 (35 mL) was treated with
Na,CO3 (520 mg, 4.90 mmol), 4-trifluoromethoxyphenyl boronic acid (1.00g, 4.86
mmol), Pd(dppf)Cl. (250 mg, 0.30 mmol) and heated to 80 °C. After 1h, the reaction
mixture was cooled to ambient temperature, diluted with saturated aqueous NaHCO;
and extracted with EtOAc (2x). The combined organic extracts were washed with
brine, dried and concentrated in vacuo. Flash chromatography (33% EtOAc/Hex) |
afforded 2 (380 mg, 48%) as a white solid.

Step 3:

A solution of 2 (380 mg, 1.55 mmol) in CH,Cl, (40 mL) was treated with
diethylzinc (7.75 mL, 1.0 M in hex). After 10 min, the reaction mixture was cooledto 0
°C, treated with a solution of CHyl, (624 pL, 7.75 mmol) in CH2Cl, (5 mL) and warmed
to ambient temperature overnight. After 12 h, the reaction mixture was quenched with ,,
saturated aqueous NH4CI and extracted with CH,Cl, (2x). The combined organic ]
extracts were washed with saturated aqueous NaHCO3, dried and concentrated in
vacuo. Flash chromatography (33% EtOAc/Hex) gave 3 (270 mg, 67%) as a clear oil.
Step 4 :

A solution of alcohol 3 (270 mg, 1.05 mmol) in CH2Cl, (10 mL) was treated with
pyridine (160 pL, 2.00 mmol) followed by Dess-Martin periodinane (640 mg, 1.50
mmol. After 18 h, the reaction mixture was quenched with saturated aqueous
NaHCOs3;, saturated aqueous NaS,03, extracted with CH,Cl; (2x). The combined
organic extracts were concentrated in vacuo. Flash chromatography (25%

EtOAc/Hex) provided 4 (248 mg, 92%) as clear oil.
Step 5:

A solution of 4 (123 mg, 0.478 mmol) in CH,Cl; (1 mL) was treated with 1-(3-
aminopropyl)-4-methylpiperazine (106 ul, 0.622 mmol) followed by titanium
tetraisopropoxide (186 plL, 0.622 mmol). After 18 h, the reaction mixture was diluted
with EtOH (1 mL) and sodium borohydride (31 mg, 0.813 mmol) was added. After 2 h
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c rt.

5.55 Oy NHmn N/ No OCF3 off 246 F 596.3, 596.2303 C rt.
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further, the reaction mixture was diluted with water (2 mL) and stirred for 1 h. The
reaction mixture was diluted with saturated aqueous NaHCO3 and extracted with
CH.ClI; (3x). The combined organic extracts were dried and concentrated in vacuo to
provide crude 5 (184 mg) as a clear oil.
Step 6: |

A solution of crude 5 (184 mg, < 0.461 mmol) in CH2Cl> (5 mL) was treated
with diisopropylethyl amine (226 pL, 1.30 mmol) followed by 3-chloro, 4-fluorophenyl
isocyanate (119 L, 1.00 mmol). After 18 h, the reaction mixture was diluted with
saturated aqueous NaHCO3 and extracted with CHCl, (2x). The combined organic
extracts were dried and concentrated in vacuo. Preparative thin layer
chromatography (5% MeOH/CH,CI,) afforded 6 (188 mg, 69% over 2 steps) as a
clear oil: '"H NMR (300 MHz, CDCls) 9.26 (s, 1 H), 7.53 (dd, J = 6.6, 2.1 Hz, 1 H),
736 (m,1H),7.18(d,J=89Hz, 2H),7.11 (d,/J=89Hz,2H),7.05(t J=8.9Hz 1
H), 5.06 (ddd, J = 11.1,6.5, 3.9 Hz, 1 H), 3.47 (m, 1 H), 3.33 (ddd, J=154,49,49 .
Hz, 1 H), 2.26 (s, 3 H), 2.68-1.85 (m, 14 H), 1.65 (ddd, J = 7.8, 3.8, 3.8 Hz, 2 H), 1.36- :
1.20 (m, 2 H),0.92 (dd, J=7.7,5.7 Hz, 1 H). LCMS: 569.1, rt. = 4.37 min (M+1),
HRMS m/z 569.2298 [(M+H)"].

Following procedures similar to those described in Exampie 235, the following -

compounds were prepared:

EX. | STRUCTURE LCMS | HRMS
(M+1]) | (M+H)'
236 F 542.1, |542.1828
Cl _
5.35
0]

min

TNH
1@\

OCF3
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cl

-126 th go O
cl cl  OYNH
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NH O /WoeloBloNss;\~ N / NON NI~ ~ N\
O-~-OBu 5 OCH3 4 6 Exanple 248 5 Step 1
-121 -
237 F 555.1, |553.1701
Cl ot =
5.58
OYNH .
min
N\\j
; i N
\
Cl Cl
738 F 555.1, | 553.1701
Cl ot =
5.55
OYNH .
min
N\\_\
Y N
™ I N
: Ci
239 F 519.3, |519.2086 |
o~ Cl
o _
Z
451
OYNH .
min
N\\—T
; i N
QL -
\
Cl
240 F 485.1, | 4852478
Cl _
4.95
(o] NH .
min
N\\_\
; i N
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A tube was purged with Argon and charged with Cul (34 ng, 0.18 nmmol),
bromde 1 (875 ng, 3.48 mmol ), prepared by nethods previously described, and
t- butyl wardawsbe (490 ng, 4.18 mmol), and K2CO3 (962 ngpCa/@62/m3m0s). The
tube was 10 evacuated and backfilled with Argon. N, N
D net hyl et hyl enediamine (37 L, 0.35 nmml) and toluene (3 nm-) were added
and the tube was sealed and heated to % C.  After 18 h, the reaction
m xture was cooled to anbient tenperature, filtered through <celite, rinsed
wi t h Et G&angiel 2ddncentrated in vacuo. Flash chromat ography (20% Et QAc/ Hex)
gave 2 (450 ng, 45% as a clear oil. 15 Step 2: WO 03/047%68 PCT/ US02/ 38408
-127 A solutiorp of ketone 2 (450 , 1.57O 1) in CH2Cl 2 (3%L) vvas
treated with - (3-am nopr opyl ) -H yMiIrperazi ne (347 703
foll owed b tan| um tetraisppriopoxide (610 L, 2.04 Af ter 18 h, the
reaction m yKre was diluted ~afth EtOH (2 ml) and sodi umiborohydride (101
&r™1.5 5 h furthers—t he regeffon m xture was
pirred for 30 min. The reaction mxture was
, 5 d Yn vacuo. The
resi due Was diluted wth sajurat f' aqueous NaHCO3 andg tracted wth
CH2Cl 2 (5x). The conbi ned organi c®extracts were dried)yafjd concentrated in
vacuo to provide crude 3 (560 ng) as a yellow oil. b€ cruae product was
di ssolved 10 in CH2CI 2 (10 nL) and treated with dili opyl et hyl am ne (685
L, 3.93 mmol) Followed by 3-chloro, 4-fluorophenyl cyanate (325 L, 2.61
mol ). After 1lah,ct;he reaction mxture was diluted with saturated aqueous
ted with CH2CI2 (2x). The conbined organic extracts were
dried and con rated in vacuo. Flash c roggt ogr aphy (3% MeOH CH2Cl 2)
afforded 4 (64Q,nu, 68% over 2 steps) a a white solid. Step 3 A
sol ution of rbamate 4 (640 ny, 1.07 in CH2CI2 (8 nL) at 0 C was

treated with iflugroacetic acid (2 m_) and war med to anbi ent
gy e

t enper at urg 1 h, the
4
- Q

Step 1
A solution of ketone 1 (1.0 g, 5.07 mmol) in CH,Cl, (4 mL) was treated with 4-

5 amino-1-butanol (560 pL, 6.08 mmol) followed by titanium tetraisopropoxide (1.80 mL,
6.08 mmol). After 18 h, the reaction mixture was diluted with EtOH (4 mL) and
sodium borohydride (290 mg, 7.60 mmol) was added. After 2 h further, the reaction
mixture was diluted with water and stirred vigorously. After 3 h, the reaction mixture
was filtered through celite, rinsed with EtOH (4x) and concentrated in vacuo. The

10 resulting solid was diluted with CH,Cl, saturated aqueous NaHCO3; and extracted with
CH.CI; (4x). The combined organic extracts were dried and concentrated in vacuo to
provide crude 2 (1.24 g). Crude amino-alcohol 2 (1.24 g) was dissolved in CH,Cl, (40
mL) and treated with diisopropylethyl amine (780 pL, 4.50 mmol) followed by 3-
(trifluoromethyl)-4-fluorophenyl isocyanate (640 uL, 4.50 mmol). After 60 h, the

15 reaction mixture was diluted with saturated aqueous NaHCOQO; and extracted with

CH_CI; (2x). The combined organic phases were dried and concentrated in vacuo.



reaction m xture was concentrated in vacuo, quenched with saturated aqueous
20 NaHCO3 and extracted with CH2Cl 2 (3x). The conbi ned organi c extracts
were dri edo mmd7seoncentrated in vacuo to provide 5 (470 npCTASN/3%W8S a
yellow solid. Step 4 A solution of aniline 5 (52 ng, 0.104 nmol) in CH2Cl 2
(2 nL) and treated with diisopropyl et hﬁl amne (44 L, 0.250 mmol), acetyl
chloride (12 L, 0.160 nmmol) and 25 {5 ng, 0.04 nmmol ). After 18 h, the
reaction mxture was diluted with saturated agueous NaHCO3 and extracted
wi t h CHAGtGratidd XTH.The at 0170 aretifilragenifurnishied® (544 \ge 68 Ydoverd steps) as a
concentrated in vacuo. Preparative thin |layer chromatography (10%
MeoH cHahit®)saligr ni shed 6 (25 ny, 44 % as a white solid: 1H NVR (300 Mz,
CDCIS) fﬁ afo (s, 1 H, 7.53 (dd, J =6.6, 1.7 Hz, 1 H), 7.40-7.27 (m 3
¢ = 7.7, 30 7.6 Hz, 1 H, 7.05 (t, J =8.9 Hz, 1 H), 6.92 (d,

e Hz, JA’squtuén@Ba(c@ShollBHM@ 804 (rihoiel) iN)CH,CH.(30 il Bat 01°@ s, 1 H)
3.35 (ddd, J = 15.4, 5.0, 4.6 Hz, 2.69-2.29 (m 9 H, 2. 26

2.16 (s reateq with pyridinesd@o0mL, §.09 mmo fliowssl tyrDessMartin p@@oq"@ne((ﬁ]%z VO

5 s v e 1 B

pr ocedurgss ghendhid \fvi@h Eb@ﬁﬂedmébbgmamﬁémh@t@d&qué@% Nab$4d,ng 5
conpounds were prepa STRUCTURE LCVS HRMS (M+ 1) (MrH) + 249 F
568. 1, Sytragtegiowith sz@lg (34() 8§he@9mq>uﬁ$¢10rg@mc extracts were concentrated in

vacuo. Flash chromatography (2% MeOH/CH,CI;) provided 4 (1.21 g, 84%) as an
10 orange solid.
Step 3
A solution of aldehyde 4 (150 mg, 0.318 mmol) in CH,Cl, was treated with (6,6-
dimethyl-3-aza-bicyclo[3.1.0]hex-2-yl)-methanol (65 mg, 0.381 mmol) followed by
NaB(OAc)sH (157 mg, 0.740 mmol). After 18 h, the reaction mixture was diluted with
15 saturated aqueous NaHCOj3; and extracted with CH»Cl, (3x). The combined organic
phases were dried and concentrated in vacuo. Flash chromatography (EtOAc)
afforded 5 (40 mg, 21%) as a clear oil: '"H NMR (300 MHz, CDCl3) § 7.72-7.55(m, 2 %
H),7.57 (d, /J=82Hz, 2H),7.24 (d,J=8.2Hz,2H),7.11 (dd, J=9.9,9.3 Hz, 1 H),
6.90 (s, 1 H), 4.99 (m, 1 H), 3.59(s, 2 H), 3.44 (dd, J=9.9,6.7 Hz, 1 H), 3.37 (m, 1 H),
20 3.25(m, 1 H), 2.71-2.62 (m, 2 H), 2.57 (m, 1 H), 2.29 (d, J =10.0 Hz, 1 H), 2.23-1.95
(m, 3 H), 1.86-1.22 (m, 10 H), 1.03 (s, 3 H), 0.92 (s, 3 H), 0.93-0.88 (m, 1 H). LCMS:
599.1, rt. = 5.38 min (M+1), HRMS m/z 599.3004 [(M+H)"].
Following procedures similar to those described in Example 241, the following
compounds were prepared:
25

30



250 F -

m n
N

-~ 584.1, 584.3168 cl
03/ 047568 PCT/ US02/ 38408 -
N N wWo oB/0475687\H 0=S=0 252 F 556. 1, 556. 2855

re.
129 251 F 578.1, 578.2368

5.32 Oy NH min

=124 -
EX. STRUCTURE LCMS |HRMS
(M+1) | (M+H)"
242 F 583.3, |583.2463
Cl
rt. =
4.88
O NH min
\m
N
OCF3
243 570.3, | 570.2147
Cl
t. =
;E 5.01
Ox~_ NH 1 min
NH
Q.0
OCF3 OH
244 F 624.1, |624.2616
ci 3
5.65
@) NH min
N
q \H\ —OH
= N R
: "OCF3 \

cl

N\

I
cl

N NH OW
rt. 4.78 OyNH

_rt PCTAUSAA/384@ONH mi n



N NNHO,;, ~

NH O~ WD 03/ 047568 PCT/ US02/ 38408

253 F 570.1, 570.3011 cl

4.01 OYNMOm3n47s6BN N\ | \

rt. 4.85 OONH mn
-130 254 F 500.1, 500.2592
NH2 Exanmple 255 F F C

-125 -
245 F 570.1, 570.2147
cl
rt. =
5.55
OYNH min
NH
D
OCF;, BH
246 F 596.3, 596.2303
cl
t. =
©/ 5.21
Oxy-NH min
N
QY
= N -
: “OCF3
247 F 597.3, 1597.2610
cl B
4.85
Ox-NH min
NH
K/N\
OCF3

Example 248:
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NOO NH Et3N OYNH N CH2CI2 NY I/ Noml ~NH CNCN2 O Step 1. 5 A
solution of 1 (75 ng, 0.15 mol ), prepared according to the nethods

previ ouslwodesersshed, in CH2CI2 (2 m-) was treated w th tcrdatsayssns ne (42
L, 0.30 nmmol) followed by ethyl isocyanate (16 L, 0.20 mml). After 18 h,
the reaction mxture was diluted with saturated aqueous NaHCO3 and
extracted wwth CH2ClI 2 (3x). The contri & organi c extracts were dried and
concentrated in vacuo. Preparative 10 thin | ayer chromatography (5%

MeOH CH2Cl 2) jaf f or ded 2 (85 9, 99% as a Whl%: solid: 1H NWR (300 MHz,

CDC13) 8 882 (s, 1 H. 7—8f (dd, J = 6.6, BHZ 1H, 7.53- 7.44 (m 3
H, 7.37 L, J =17.7, 7 1 H, 7.12 ,705(tJ:8.9Hz,1
H, 7.02, J = 8.8 Hz, SNH), 4.46 (s, I\ 3.42 (s, 4
H, 3.31-522 (m 4 H), 2 (s, 6 H), 2.0225“} 210(ddd J =
12. 9, 149Hz,1m@§8(t leE@L L 1.43-1.22 (m 2
H, 1.14 Bd = 7.1 Hz W 1.00 (dd, 9.3, 49tz 1 H), 0.76 (dd,

1

+

J
J 5.5, 4.9 Hz, H) . LCMS)\5§71 rt. :SOHmn(I\/H), HRVS nt z
567. 2647 (N#H) +] . WD 03/ 047)51680%/ US02/ 384 od31 Fol | owi ng procedures
simlar to those described in exanple 255, the follow ng conpounds were
prepared: EX. STRUCTURE LCMS HRMB (M+l) (M+H)+ 256 F 588.1, 588.2216 Cl

rt. OY NH 5.18 mn F F

cl cl cl

ONH O _NH ONH

o) O'Bu 5 Hs

Example 248

5 Step 1

A tube was purged with Argon and charged with Cul (34 mg, 0.18 mmol),
bromide 1 (875 mg, 3.48 mmol), prepared by methods previously described,and t-
butyl carbamate (490 mg, 4.18 mmol), and K,CO3; (962 mg, 6.96 mmol). The tube was
10  evacuated and backfilled with Argon. N, N-Dimethylethylenediamine (37 L, 0.35
mmol) and toluene (3 mL) were added and the tube was sealed and heated to 110 °C.
After 18 h, the reaction mixture was cooled to ambient temperature, filtered through
celite, rinsed with EtOAc and concentrated in vacuo. Flash chromatography (20%
EtOAc/Hex) gave 2 (450 mg, 45%) as a clear oil.
15
Step 2:



N~a / ~S CN5 Exanple 257 CF3 F NH-~i NNONOCN Step 1

4- ( 3- Cyanophenyl ) - 2- cycl ohexene- 1-one(step 2 of nmethod 1, 0.5g, 2.5muvl e)
10 was diweaBwerdes n 15 ml THE and sodi um hydride (60% i n @cCir/uso2/2306 mol e)
was added. The reaction was stirred in at OC for half-hour. Trinmethylsilyl
chloride (0.27g, 2.5 mmle) was then added, and the m xture was stirred
for another hour at OC. | odomet hane - added the reaction was warned to
roomtenperature slowy overnight. 50 nl et hyI acet ate was added and the
organi ¢ | ayeA swigtiovashiestons t2f‘(4‘60 rag/ 057 36 o AT ObHE2S EBALS wasltBated wdth

(3X50nt ), dried over sodium sulfate. The reaction very messy, but after
purifi cét@o@mWW@ﬁhﬁ‘“&WW&Plﬂﬁ'iaélﬂﬁt(é@ thné- Oﬁlmg‘%ﬁaﬁﬁg\ﬁ’ﬁa ByAt#apiBMhi ned with

| d 6 h
15 oy BhENSPH e TB1p HE? 2 ErrAERBRCIA et rsagion miture s A o
above piviheEiog (2 Z%d@dw&httﬁﬁohydrﬁd%egmtmg zarmﬁmm)&vw atded hAftep 318
procedure as steps and 5 of n'? (300 MHz, CDCI3) S
11 #1 (& furthey, therreaci@nmlxmf? vpasi utedmﬂwwr(muam stirredder 3@ min. = 9. 3

( m 65H)%% reéBt'_%n gﬁxtﬁ?e \glg‘s l_@lel@f tf?cz ?1 éié]&te Zrirwéa;i(\zltﬁgll%@ﬁ a%@cor%eﬁﬁa?edm
in vacuo. The residue was diluted with saturated aqueous NaHCOj3; and extracted
with CH2Cl, (5x). The combined organic extracts were dried and concentrated in
vacuo to provide crude 3 (560 mg) as a yellow oil. The crude product was dissolved

10 in CH.CI; (10 mL) and treated with diisopropylethyl amine (685 pL, 3.93 mmol)
followed by 3-chloro, 4-fluorophenyl isocyanate (325 ul, 2.61 mmol). After 18 h, the
reaction mixture was diluted with saturated aqueous NaHCO3; and extracted with
CH,CI; (2x). The combined organic extracts were dried and concentrated in vacuo.
Flash chromatography (3% MeOH/CH,CI,) afforded 4 (640 mg, 68% over 2 steps) as -,

15 a white solid.

Step 3

A solution of carbamate 4 (640 mg, 1.07 mmol) in CH,ClI, (8 mL) at 0 °C was treated ¥
with trifluoroacetic acid (2 mL) and warmed to ambient temperature. After 24 h, the
reaction mixture was concentrated in vacuo, quenched with saturated aqueous

20 NaHCO; and extracted with CH,Cl, (3x). The combined organic extracts were dried
and concentrated in vacuo to provide 5 (470 mg, 88%) as a yellow solid.

Step 4
A solution of aniline 5 (62 mg, 0.104 mmol) in CH,Cl, (2 mL) and treated with
diisopropylethyl amine (44 L, 0.250 mmol), acetyl chloride (12 pL, 0.160 mmol) and

25 DMAP (5 mg, 0.04 mmol). After 18 h, the reaction mixture was diluted with saturated
aqueous NaHCO; and extracted with CH,Cl, (23x). The combined organic extracts
were dried and concentrated in vacuo. Preparative thin layer chromatography (10%
MeOH/CH,Cl,) furnished 6 (25 mg, 44 %) as a white solid: 'H NMR (300 MHz, CDCls)
59.30 (s, 1H),7.53(dd, J=6.6, 1.7 Hz, 1 H), 7.40-7.27 (m, 3 H), 7.21 (dd, J= 7.7,

30 7.6Hz 1H),7.05(t J=89Hz 1H),6.92(d, J=7.7Hz, 1 H), 5.03 (m, 1 H), 3.44
(ddd, J =16.5, 9.3, 4.4 Hz, 1 H), 3.35 (ddd, J=15.4, 5.0, 4.6 Hz, 1 H), 2.69-2.29 (m, 9
H), 2.26 (s, 3 H), 2.16 (s, 3 H), 2.11-1.83 (m, 5 H), 1.68-1.62 (m, 2 H), 1.26-1.21 (m, 2



10 The foll ow ng conmpounds were prepared by simlar nmethods: LCVS HRVS 258
ci 495.1, 495.2325 Frt =5.31 mn NON~N Exanple 259 d F / NH

O 5~ NN Omno iGN4Beep 1 WO 03/ 047568 PCT/ USO2/ 38408 - 133 PCT/US02/38408

6- ( 3- Cyanophenyl ) bi cycl o[ 4. 1. 0] hept ane- 3-one (procedure b of nmethod 5, 8 g,
38 mmol e), 3-am no-1-propanol (5.7g, 76 mole) and titanium V)

i sopropoxide (5 nml) were stirred in-28n nethlyene chloride at room.

t enperature overni ght. Sodi um borohydride (2.8g, 76 mmole) was then added
and a | H)t0e2nethard.5( al2adz, 161) M CMBs54R.4| do=ddgienhin gVeii $HRMS m/z
everything. The reaction was stirred at roomtenperature for three hours.
200 m 54%-2%@ ¥t ilon was added to quench the reaction, and the aqueous
| ayer was washed with nethyl ene chloride (2X100m ). The aqueous | ayer was
then basified with 50% sodi um hydroxi de solution to pH 14, and 200 m

met hl ene  chiFollowimgyeecedared.sirhilar toi thbse deseribdd int Eexardplerify the fdlewing cake
and organic layer 10 was s%parat ed and washed with water (2x100 m). To the
above oFGEMOLNEsWREHAECRRIEY added 100 M 1 N sodi um hydroxi de sol uti on.

Wth virger ouy SFRGETORE 07 - T~ PUTYILCMS | HRMS
M+1) | M+H)"

249 F 568.1, 568.2849
Cl
1t. =
4.85
O NH R
Y min
N

(o]
350 F 5841, | 5843163 Z
Ci
[ ? It =
5.32
O NH .
Y min
N




carbonate (8g
t enperature

overni ght.

36.7 mvol e) was added. The m xture was stirred at
The organic | ayer was separated, dried over sodium

room

sul f at e awo Ble75680l vent was renoved by vacuum The produ®CTviess2/ps4ns fi ed by

col umm usi ng
1 m xture of

et hyl
trans and cis-3-(N

15 acet at e/ hexane(50/50) as the el uent.

It is the 10 to

Boc- 3- hydr oxy- propyl am no) - 6- ( 3- Cyanopt#hyl ) - bi cycl o[ 4. 1. 0] hept ane (yi el d:

7.9, 50%. Step 2 The 10 to 1 mi xture of trans and
ci s- 3- (3sthydrjoxy- propyl am no) - 6- ({37820 (Qysasepbgnyl ) -bi cycl o[ 4. 1. 0] hept ane
(79, 19 muol €) was di'ssatived in 150 m |net hyl ene chl oride. Dess-Martin
reagent (8.8g, 21 ) was adddgdtand tlhe reaction was stirred at room
tenperature flor two rs. Wite g{ﬂgiptate was fliltered and discarded.
The fillterate was_concentrated td drynegs and punified by a silica plug
usi ng et hyl acetd%ﬁkﬁ xane (35/69)mms the eluent.| The product is 10 to 1
m xturée of 25 transy and
[ 3- -: p opyl am no) - §- ( 3- Cygnophenyl ) - bi cycl o[ 4. 1. 0] hept ane
. ‘ 10 to 1 |m xturg of trang- and
3-Q;~ propym 1 no) - §- (3- Cyanophenyll) - bi cycl o[ 4. 1. 0] hept ane
. oxypyrrolidine (1g, {30 11.5 mmle) and
titani ynm(lV) OpOXI 5 m) |were stlirred in|100 m nethlyene chloride
at roo tenpera a7 g qor tmo hourg. Sodi Um tri acetoxyl borohydride (2.65g,
12.5 | e) was d,and the regction as stirred at roomtenperature
overni .10 sodi um hydr oxi de |sol uti on|was added and the m xture
was filtered though WO 03/ 047568 |PCT/ USQ?2/ 38408 [-134 a celite cake. The
organi ¢ 2$%ayer| was waghed wi t h wat|e¥S6(3X535G12855dri ed over sodium sulfate
and the sol vent was ed via viacuum |[The resi due was purified by colum
usi ng et hyl aclet at e/ anol (gradient frlom 100/0|to 50/50 in 40 minites) as
t he el yent. The pro is a 10 tlg41 m qture of tlrans- and
ci s-3-[|[N-Boc-[3- (3 RJuhydroxypyrriol i di nyl)
- propyltam no)|- 6- (SQK&anophenyl) bimycl o[|4. 1. O] hept ane (1.14g, 42%.
3 N‘>
Q, ~
\
NH
0¢L\\
253 F 570.1, |570.3011
cl 5
4.85
OxNH .
min
N\\__\
q N‘}
Q,, ~
\
NH
O4L“<




Step 4
cis-3-[

The 10 to 1 m xture of trans- and
N- Boc- 3- ( S- 3- hydroxypyrrolidinyl) -

pr opyl anm wo)03841588 Cyanophenyl ) - bi cycl o[ 4. 1. 0] hept ane (0. 4 pgT/IB0YI840%0| €)

was 10

di ssolved in 25 m nethylene chloride and 25 m trifluoroacetic acid

was then added. The reaction was stirred at roomtenperature for 2 hours.

Sol vent

was renmoved and the residue wh¥) partitioned between 100 m

nmet hyl ene chl oride and 100 m saturated sodi um bi carbonate sol ution. The

or gani (
The prq
the el
the 10
- propyl
20 The
propyl &
and 3-
in5m
sol uti g
was dey
the pla
N -(3-¢

2b@yer| was washed wi th wat es00(BX5300012692 dri ed over sodium sul fate.
duct S purifdedciby a coljum wi tih 15 et hyl acetate/ 0. 5N nmet hanol as
lent (gradien om 100/0 t{o™0710Q in 40 rminutes). The product is
to 1 nmixture trans- and ghp- 3-|[ 3- (S-3- |hydroxypyrrolidinyl)

am no)|- 6- (3- nophenyl ) - bj cycl o[|4. 1. 0] hept ane (0.20g. 65% . Step 5

10 to 1 m re of trans- th ci §-3-[3-(S{3-hydroxypyrrolidinyl) -

LM no) -6- ( 3- Gyanophenyl ) - bicycl o[ 4. 1. 0] heptlane (26ngy, 0.077 mol e)

chl oro- 4 uono phenylisocyanate |(13.1 ng,| 0.077 nmole) were stirred
met hyl ch ide at roomtengerature flor half hour. The reaction

n was | | o2eked dirdcnNly ontlo a pregparative|TLC plate and the plate

el oped prpure 25 ethyl acetate. The trans|i somer was isolated from
ite as t’\w,'roduct. N
hl or o-4-*™uv r@phenyl\) -N-[trans-6-{( 3- Cyanophenyl ) - bi cycl o[ 4. 1. 0] hept -

3-yl]-1
1H NMVR
6.99 (t

The f ol

[ 3- (Is-3-hydroxy-1-pyrrolidinyl)ipropyl]udea (31.6nmg HCl salt, 75%.
(300 MHz, CDCI3) 9.51 (d, J =25.3 Hz, 1 H, 7.32-7.67 (m 6 H,
4.4 (m 1 H, 3.88 (m 1 H), 3.19-3.45 (m

] =88H, 1H),
1.§8§aﬂ?‘§ﬁzgﬁlam,m1.28(m 1H, 0.97 (m 30 1H, 0.84 (m 1 H).

| owi ng conpognds were prepared by simlar thods LCMS HRMS WO

03/ 047568 PCT/US02/ 38408 - 135 260 c! 538 538. 5 CIF

10

15

EtNCO
EtsN o

NH
CH,Cl, N\L
Xy N
Z i N N
T

CN 1 CN 2

Step 1:
A solution of 1 (75 mg, 0.15 mmol), prepared according to the methods

NH ~

e

previously described, in CH,Cl (2 mL) was treated with triethylamine (42 uL, 0.30
mmol) followed by ethyl isocyanate (16 pL, 0.20 mmol). After 18 h, the reaction
mixture was diluted with saturated aqueous NaHCO3; and extracted with CH,Cl; (3x).
The combined organic extracts were dried and concentrated in vacuo. Preparative
thin layer chromatography (5% MeOH/CHCl,) afforded 2 (85 mg, 99%) as a white
solid: '"H NMR (300 MHz, CDCl3) 6 9.92 (s, 1 H), 7.61 (dd, J = 6.6, 2.8 Hz, 1 H), 7.53-
744 (m,3H),7.37(dd, J=7.7,76 Hz, 1 H), 7.12 (m, 1 H), 7.05 (t, J = 8.9 Hz, 1 H),
7.02 (t, J=8.8 Hz, 1 H), 4.46 (s, 1 H), 4.20 (m, 1 H), 3.42 (s, 4 H), 3.31-3.22 (m, 4 H),
2.62 (s, 6 H), 2.40-2.25 (m, 2 H), 2.10 (ddd, J = 12.9, 12.8, 4.9 Hz, 1 H), 1.58 (t, J =
12.6 Hz, 2 H), 1.43-1.22 (m, 2 H), 1.14 (t, J=7.1 Hz, 3 H), 1.00 (dd, J=9.3,4.9 Hz, 1
H), 0.76 (dd, J = 5.5, 4.9 Hz, 1 H). LCMS: 567.1, rt. = 5.05 min (M+1), HRMS m/z
567.2647[(M+H)".



RT = NH 3.31 mn I\ N 261 c! 533.1, 533.169 rt=5.58 C \ F mn.
O-IN~F I\ \N 262 c! 533.1, 533.169 ck rt =542 NHQG Fmn F NZ263 F
551.1, 55w0234175¢% F F rt = 5.32 NHF mn. G- NF ON WPCOA/0AFE68
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Following procedures similar to those described in example 255, the following

compounds were prepared:

EX. STRUCTURE LCMS HRMS
(M+1) | (M+H)"

256 F 588.1, 588.2216

ci
rt. =
OYNH 5.18 min
[ B
W N
© K/)\l\ //C)
//S\/
CN o
5
Example 257
CF54
F % |
™

NH
Oél\N/\/NO

l CN
Step 1

4-(3-Cyanophenyl)-2-cyclohexene-1-one(step 2 of method 1, 0.5g, 2.5mmole)
10  was dissolved in 15 ml THF and sodium hydride (60% in oil, 0.2g 5 mmole) was
added. The reaction was stirred in at 0°C for half-hour. Trimethyisilyl chloride (0.27g,
2.5 mmole) was then added, and the mixture was stirred for another hour at 0°C.
lodomethane was added, the reaction was warmed to room temperature slowly

overnight. 50 ml ethyl acetate was added and the organic layer was washed with



FONZ265 FF F 601.1, 601.2226 rt =558 F FI NHmn. FF O~ ~iNF 266
FFF567.1., 567.1956 <ci rt =5.45 NHmn. F O~ NF (% 267 FFF
551.1, 55w023417568t = 5.35 F 1 NHmn. F 0~ F (% WO 08TIAIYEE08

PCT/ US02/ 38408 -137 268 F 501.1, 501.2282 F rt =515 NHO~Fmn. NF

N
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water (3X50ml), dried over sodium sulfate. The reaction was very messy, but after
purification by preparative TLC plates, one pure compound was obtained with very
low yield (33 mg, 6%). The compound is 4-(3-cyanophenyl)-2,2-dimethyl-3-
cyclohexene-1-one.

5 The product from above procedure can be converted to the title compounds using the
same procedure as steps 4 and 5 of Example 53.
: 1H NMR (300 MHz, CDCI3) 6 11.41 (s, 1H), 7.74-7.79 (m, 2 H), 7.37-7.62 (m, 4 H),
7.08 (t, J = 9.3 Hz), 5.8(s, 1H), 4.67 (m, 1 H), 3.42 (m, 2 H), 2.88 (m, 2H), 2.46-2.74
(m, 6 H), 1.80-1.96 (m, 6 H), 1,17(s, 3H), 1.07(s, 3H).

10 The following compounds were prepared by similar methods:

LCMS [HRMS
258 cl 495.1, 495.2325
F
rt=5.31

j"\" O - min
o) N/\/N

Example 259
Cl

Step 1
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/1 mn. WODb3MISWO 03/ 047568 PCT/ US02/ 38408 -138 272 F FPEAMSH2/3E04. 2272
FFrt =5.58 | NH/~ mn. O~INIYN 273 ci 467.1, 467.2007 F rt = 5.52
mn. ON
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6-(3-Cyanophenyl)bicyclo[4.1.0]heptane-3-one (procedure b of method 5, 8 g,
38 mmole), 3-amino-1-propanol (5.7g, 76 mmole) and titanium(IV) isopropoxide (5
ml) were stirred in 200 ml methlyene chloride at room temperature overnight. Sodium
borohydride (2.8g, 76 mmole) was then added and a little methanol (about 10 ml) was
s  also added to dissolve everything. The reaction was stirred at room temperature for
three hours. 200 ml 1 N HCI solution was added to quench the reaction, and the
aqueous layer was washed with methylene chloride (2X100ml). The aqueous layer
was then basified with 50% sodium hydroxide solution to pH 14, and 200 ml methlene
chloride was added. The mixture was filtered though a Celite cake and organic layer

10  was separated and washed with water (2x100 ml). To the above organic solution was
added 100 m! 1N sodium hydroxide solution. With vigorous stirring, di-t-butyl
carbonate (8g, 36.7 mmole) was added. The mixture was stirred at room temperature
overnight. The organic layer was separated, dried over sodium sulfate and the
solvent was removed by vacuum. The product was purified by column using ethyl

15 acetate/hexane(50/50) as the eluent. It is the 10 to 1 mixture of trans and cis-3-(N-
Boc-3-hydroxy-propylamino)-6-(3-Cyanophenyl)-bicyclo[4.1.0]heptane (yield: 7g,
50%).

Step 2
The 10 to 1 mixture of trans and cis-3-(3-hydroxy-propylamino)-6-(3-

20  Cyanophenyl)-bicyclo[4.1.0]heptane (7g, 19 mmole) was dissolved in 150 ml
methylene chloride. Dess-Martin reagent (8.8g, 21 mmole) was added and the
reaction was stirred at room temperature for two hours. White preciptate was filtered
and discarded. The filterate was concentrated to dryness and purified by a silica plug
using ethyl acetate/hexane (35/65) as the eluent. The product is 10 to 1 mixture of

25 trans- and cis-3-(N-Boc-3-one-propylamino)-6-(3-Cyanophenyl)-bicyclo[4.1.0]heptane
(6.4g, 92 %).

Step 3
The 10 to 1 mixture of trans- and cis-3-(N-Boc-3-one-propylamino)-6-(3-
Cyanophenyl)-bicyclo[4.1.0]heptane (2.3g, 6.25 mmole), S-3-hydroxypyrrolidine (1g,

30 11.5 mmole) and titanium(lV) isopropoxide (5 ml) were stirred in 100 ml methlyene
chloride at room temperature for two hours. Sodium triacetoxylborohydride (2.65g,
12.5 mmole) was added and the reaction was stirred at room temperature overnight.

100 ml 1N sodium hydroxide solution was added and the mixture was filtered though



N 274 ci 547.1. ! 547.1837 rt=5.82 FCO \ NHr-~~-F Omn. NN (9% 275
547.1, 547.1837 cl rt =5.75 C / \' I Fmn. NO- F ~N W 03/047568
PCT/ USO2/ ®®408847568 139 276 F F 565.1, 565.2391 F F rt = 2CEGAISONBE4BS i n.
O- Na ON 277 ci 531.1, 531.213 F\ ( Frt =552 NH~Fmn. ~, NOO-'N
278 F F 547. 1,
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a celite cake. The organic layer was washed with water (3X50 ml), dried over sodium
sulfate and the solvent was removed via vacuum. The residue was purified by
column using ethylacetate/methanol (gradient from 100/0 to 50/50 in 40 minites) as
the eluent. The productis a 10 to 1 mixture of trans- and cis-3-[N-Boc-3-(S-3-
5 hydroxypyrrolidinyl) -propylamino)-6-(3-Cyanophenyl)-bicyclo[4.1.0]heptane (1.14g,
42%).
Step 4
The 10 to 1 mixture of trans- and cis-3-[N-Boc-3-(S-3-hydroxypyrrolidinyt) -
propylamino)-6-(3-Cyanophenyl)-bicyclo[4.1.0]heptane (0.4 g, 0.91 mmole) was
10  dissolved in 25 ml methylene chloride and 25 mi trifluoroacetic acid was then added.
The reaction was stirred at room temperature for 2 hours. Solvent was removed and
the residue was partitioned between 100 ml methylene chloride and 100 ml saturated
sodium bicarbonate solution. The organic layer was washed with water (2X50 ml),
dried over sodium sulfate. The product was purified by a column with
15  ethylacetate/0.5N methanol as the eluent (gradient from 100/0 to 0/100 in 40
minutes). The product is the 10 to 1 mixture of trans- and cis-3-[3-(S-3-
hydroxypyrrolidinyl) -propylamino)-6-(3-Cyanophenyl)-bicyclo[4.1.0]heptane (0.20g. - &
65%).
Step 5
20 The 10 to 1 mixture of trans- and cis-3-[3-(S-3-hydroxypyrrolidinyl) -
propylamino)-6-(3-Cyanophenyl)-bicyclo[4.1.0]heptane (26mg, 0.077 mmole) and 3-
chloro-4-fluoro phenylisocyanate (13.1 mg, 0.077 mmole) were stirred in 5 ml
methylene chloride at room temperature for half hour. The reaction solution was
loaded directly onto a preparative TLC plate and the plate was developed in pure
25 ethylacetate. The trans isomer was isolated from the plate as the product:
N’-(3-chloro-4-fluorophenyl)-N-[trans-6-(3-Cyanophenyl)-bicyclo[4.1.0]hept-3-yl]-N-[3-
(s-3-hydroxy-1-pyrrolidinyl)propyljurea (31.6mg HCl salt, 75%). 1H NMR (300 MHz,
CDCI3) 9.51(d,J =25.3 Hz, 1H), 7.32-7.67 (m, 6 H), 6.99 (t, J = 8.8 Hz, 1 H), 4.44
(m, 1 H), 3.88 (m, 1H), 3.19-3.45 (m, 2H), 1.56-2.84 (m,16H), 1.28 (m, 1H), 0.97 (m,
30  1H), 0.84 (m, 1H).
The following compounds were prepared by similar methods
LCMS| HRMS
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5 Step1

6-(3-Cyanophenyl)bicyclo[4.1.0]heptane-3-one ethylene ketal (The product

from procedure b of method 5, step 2. 3 g, 11.8 mmole) was dissolved in 10 mi dry
toluene. This solution was added to the solution of aminoacetaldehyde diethyl acetal
(2.3g, 17.3 mmole) and trimethyl aluminum (8.8 ml 2M solution in toluene) in 100 ml

10  toluene. The reaction was heated to 80 °C overnight. Additional aminoacetaldehyde
diethyl acetal (2.3g, 17.3 mmole) and trimethyl aluminum (8.8 mi 2M soluiton in
toluene) were added and reaction heated to 80 °C for 25 more hours. The reaction
was quenched by adding 1N sodium hydroxide (100 ml). The organic layer was
washed with water (2X100 ml), dried over sodium sulfate and solvent was removed by

15 vacuum. The product was purified by column using ethylacetate/hexane (gradient



-154- Exanple 326 F F NH O-NN S~ Step 1 3-bronothioanisole (1 5g, 74
nmol e) was dissolved in 200 M dry THE and the 5 solution was cooled to -78
C. n-But yWoiwshi1ses (2.0 Min hexane, 37 m, 74 mmol e) was. PCT/USagl@®ds vi a an
additional funnel in half an hour. After n-butyllithiumwas added, the
reaction was stirred at -78 C for 30 mnutes. 1, 4-Dioxaspiro[4,

5] decan-8-one (11.5g, 74 mmole) in 100148 - dry THE was added vi a anot her
additional funnel in 30 mnutes. The reaction was stirred overnight and

t he t emfnaOLI0d toad0/60 inMt) miautes). The p‘tﬁdu(ﬁt‘;s 6-[3T2eonediethyd ket amihen

gquenched b 20 er and 200 et hyl acet was added. The
organi ¢ W‘H@rpg\%&ﬁ%%‘ﬂ@@ m?ﬂk%ﬂee‘ SR gﬁ' kett% b 4%\@% sodi um sul fate
and sol wggt owas renoved by vacuum The product was purified by colum

usi ng hexane/ et hyl acetate (gradient from 100/0 to 50/50 in 50 Mn.) as the

el uent. The Br[Sd( one-siietth:{lSce@a\Vtarhi;nbtimniirm))pIMmyl]!yicyslb[mi OiheplaheBexrmne- 1 - one
et hyl en

o (% CvEnised ReBL A Sminie lued diskonEn iR 400 i methangt o 10 AN (14, 5g.

52  molhgHreambride Qélb)(/\'/a?sﬂﬂh@ﬂ ddHeddarit tthﬁlxtm@'\ﬁés nElUedifssPre@Hols. 200 N
nmet hyl ené chloride. Mesyl chloride (8.8 77 mmole) in 100 m nethyl ene

chl or i d&aleentwasrepoovasdarnd & wgsmrfdmaddmtwewné 0% mt ethylagatateandr ed at

r 0o t ey A UKl Sbifim g%%géonafie%mu;zna'mera@ggbe@d? Periad WasTBI Wi | s

chl ori de "(sane unt -as were
stirredwaiter (zxnoomtp@rr@d over $oatiurh sulfate. D prétfiftt wis mﬁtfredaﬁyecblsmdl using

bi car bonat e sol uti on was adde reaction. The ani.c | ayer
e s REYER R AGRIAI G5esTio™ BDIEEH{oQY AP0 4D HNGLiS) ad Be AHROHD 198184 7568
PCT/ USO24 38/&azol-2-y1) phenyl]bicyclo[4.1.0]heptane-3-one(0.67g, 47%).
Step 3.
6-[3-(1H-imidazol-2-yl) phenyl]bicyclo[4.1.0]heptane-3-one (0.24 g, 0.95
mmole), 1-pyrrolidinepropanamine (0.48g, 3.7 mmole) and titanium(lV) isopropoxide
15 (2 ml) were stirred in 50 ml methlyene chloride at room temperature for 2 hours.
Sodium borohydride (0.14 g, 3.7 mmole) was then added. The reaction was stirred at
room temperature for two hours. 50 ml 1 N HCI solution was added to quench the =
reaction, and the aqueous layer was washed with methylene chloride (2X50mi). The
aqueous layer was then basified with 50% sodium hydroxide solution to pH 14, and
20 100 ml methylene chloride was added. The mixture was filtered though a Celite cake.
The organic layer was washed with water (2x100 ml), dried over sodium sulfate. The
product was purified by column using methlyene chloride/0.5N ammonium in
methanol (gradient from 100/0 to 0/100 in 40 minutes). The product is N-trans-6-[3-
(1H-imidazol-2-yl) phenyl]bicyclo[4.1.0]hept-3-yl}-1-pyrrolidinepropanamine (0.19 g,
25 55%).
Above compound can be transferred to final product according step 5 of example 270.
Title compound: N’-(3-chloro-4-fluorophenyl)-N-[trans-6-(3-1H-imidazol-2-yl)phenyl)-
bicyclo[4.1.0]hept-3-yl]-N-[3-(1-pyrrolidinyl)propyl]urea. 1H NMR (300 MHz, CDCI3) &
10.04 (s, 1H), 7.80(d, J =7.69 Hz, 1H), 7.68(s, 1H), 7.50 (dd, J=6.59 and 2.75 Hz,
30  1H), 7.36 (m, 1H), 7.09-7.27 (m, 4 H), 7.02 (t, J = 8.79 Hz, 1 H), 3.82 (m, 1H), 3.29
(m, 2H), 2.56 (m, 6H), 2.08(m, 2H), 1.59-1.87 (m, 8H), 1.45 ( m, 2H), 1.04(m, 1H),
0.80 (dd, J=9.34 and 4.94 Hz, 1H), 0.60 (t, J=4.94 Hz, 1H).



-155 sol vent was renoved. The residue was purified by colum wth ethyl

acet at e/ hexane
4- ( 3- (MetwolBhispphenyl ) - 3- cycl ohexene-1 -one et hyl ene
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hl yene c

t e/ Hexane as the el uent.
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3-one (0.43 g, 1.9 mmole), 1-
newl y activated nol ecul ar
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30 borohydride (0.14 g,
room

at

tenperature for two hours.
guench t heorisagtSe®n.
| ayer was washed with

hl ori

3.7 mol e) was then added. The reaction was stirred
50 M 1 N HC
The nol ecul ar sieves were renoved ardTIVE02/350€0US
met hyl ene chl oride (2X50m ).
t hen basified wth 50% sodi um WO 03/ 047568 PCT/ US02/ 38408
solution to pH 14, and 100 m et hl yent®&

sol uti on was added to

The aqueous | ayer was
-156 hydroxi de
de was added. The organic

| ayer was washed with water (2x100 m ), dried over sodiumsulfate. The
product{ w8 puri fied by col um|sa8iing| nei20l2888e chl ori de/ 0. 5N ammoni umin
met hano| (grafdiF from 100/0 to 0/100 in 40 pnutes). The product is
predom patel y| N- ns-6-[3 5 (rré?h)?‘ﬁtgﬂ 0)

phenyl ] pi cycl p[ 4. Y. Ofthept - 3-yl ] | 1- gyxfol i di nepropanam ne, which was used
in next|step Wtho ke gurification (0.31 g, 49%. Step 6
N-transt 6-[ 3-1 hi omet hdxyl

phenyl ] picyclp[4.1.0 - 1- pyrrolidi nepy opanam ne(80 ng, 0.24
mol e) and 3,| 4-Di fl oqep phenyl | socyapate (74 pg, 0.48 mole) were 10
stirredjin 5 mM CH2CLZ hours. | The reacfion solution was | oaded on a
preparafive TLC pl at e was gevel oped| by Et OAc/ MeCH (95/5)
solutioph and |the pr | i sol ated of f the| plate. The product is SCH
643212 (17.4 HC salt, . N -(3,

4-Di fl uprophepyl)-N-[trans-6- (3} (et hyl thi o) phenyl)-bicycl o[ 4. 1. 0] hept - 3-
| 1-N-[B- 68+ 3F hydroxy-1-pyrroli gopy! ) pr ogoeldoggea. 1 H NMR (300 MHz, CDC13)
S9.73 (s,,. {5 7.46 (m L H, ¥.18 (m R H, 7.02 (m 4 H, 3.93 (m
1H, 3/34 (m 2 2.61 (m 6fyT47547 (s, 3H), 1.58-2.38 (m 12H), 1.28
(m 1 H, 0.97 ( NH), 0.75 (m h%‘l’_r The fo| |l ow ng compounds were nade

using s|mlar|proc d:Lue&;/Q@C 516.9252 516.1 Frt = 5.68 Omn.
i ~/ ~N~ WO 03/ p47568 PQT/ USOAL38408 - | 157
Qs
N
N
Exampie 315
Cl
F
NH
F
]
AN \CN
s  Step1

The 10 to 1 mixture of trans- and cis-3-[N-Boc-3-(S-3-hydroxypyrrolidinyl) -

propylamino)-6-(3-Cyanophenyl)-bicyclo[4.1.0]heptane ( The product of step 3 of

method 7, 0.74g, 1.7 mmole) was dissolved in 100 ml methlyene chloride.



328 F 550.2515 550.1 F F F rt=5.82
500.1 / ~rt=5.68 F\ mn.
N Exanpl ewB833/0¥B693/ 047568 PCT/ US02/ 38408

\' NH mn.
CLS 330 F 482.2641 482.1 & rt=5.62 mn.

.0 No Os 329 F 500. 2547

-158- F NH O NRChW/uUsoe/bs406t ep 1

6- ( 3- Cyanophenyl ) bi cycl o[ 4. 1. 0] hept ane- 3-one et hyl ene ket al

(The product

fromprocedure b of nethod [[ Exanple 123 in P case]]

),

step 2. 2 g, 3.9

O

nmol e)
hexane,
for 10

was 5 dissolved in 10 m dry ethknol. Zinc chloride(0.5 Nin
1 mM) was added and the mixture was irradiated in a mcrowave oven
Distiytmiab s Wifludride (0.88g, 5.8 aombdle) wasstheh aduedcaral theé mixtureomas

ST CECTRC Y 5 RN T R

10

reaction. Organic layer was separated , dried over sodium sulfate and solvent was
then removed. The residue was purified by column using methylene
chloride/methanol (gradient from 100/0 to 50/50 in 30 minutes) as the eluent. The
product is the 10 to 1 mixture of trans- and cis-3-[N-Boc-3-(R-3-fluoropyrrolidinyl) -
propylamino)-6-(3-Cyanophenyl)-bicyclo[4.1.0]heptane (0.55g, 74%).

Above product can be converted to title compound using steps 4 and 5 of method 7.
N’-(3-chloro-4-fluorophenyl)-N-[trans-6-(3-Cyanophenyl)-bicyclo[4.1.0]hept-3-yl]-N-[3-
(R-3-fluoropyrrolidinyl)propyljurea. 1H NMR (300 MHz, CDCI3) 6 9.40 (d, J =26.4 Hz,
1H), 7.28-7.64 (m, 6 H), 7.00 (t, J = 8.79 Hz, 1 H), 5.24 (dt, J= 54.4 and 4.9 Hz, 1H),
3.90 (m, 1H), 1.58-3.48 (m, 18H), 1.30 ( m, 1H), 0.99 (m, 1H), 0.86 (m, 1H).
The following compounds were prepared by similar methods

LCMS HRMS
529.3 529.1945
rt=538

316 Cl

Cl NH min.

317 o] 529.1945

Cl



sol vent was renoved by vacuum The product was purified by colum using 10
et hyl acet at e/ hexane(gradi ent from 0/ 100 to 55/45 in one hour) as the

el uent. TWe o3pamsdtict i s 6-[3-(oxazolino-2-yl) PCT/US02/38408

phenyl ] bi cycl o[ 4. 1. 0] hept ane- 3-one et hyl ene ketal (0.9g, 38%. Step 2
6- [ 3- (oxazol i no-2-yl) phenyl ] bi cycl o 4. 1. Q] hept ane- 3- one et hyl ene Ket &f ™
(0.9 g, 15 3. mmole) and DDQ (1.37 g, 6 e) were refluxed in 100 mi

tol uene for tWwS hours. The peaction was cool ed to room tenperature and 100
n 1 N sodi um hydroxide sofytFon was then3Sddded. Zheop¢gpanic |ayer was
washed with water (2xI00mg_dried over sodiumsulfate. The product was
purified by colum using h ne/ et hyl acet gt‘ef'dlladi ent from 100/0 to 40/60
in 50 mnutes). The product @r[3 20 (2-oxaggl yl)

phenyl ] bi cycl o[ 4. 1. 0] hept ane- B&ng\e)\hyl ene ketal (0.30g, 34%. Above

conpound can be converted to it e Co nd according the steps 4-6 of
met hod 10. N -(3, 4-Difluorophe ) - N-T¥rans-6- (3-(2-oxazol yl ) phenyl)
bicyclo[4. 1.0]hept-3-yl]-N][3- -pyrrdlidinyl)propyl]Jurea. 1 H NVR (300

MHz, CDCl 3) 8 WD 03/047568 PCT/ 2/ 38408 -159 9.43 (b, 1 H), 7.97(s, 1
H, 7.84 (m 1 H, 7.71(s, 1 H) .49 (m 1 H), 7.38 (m 2H), 7.23 (s, 1
H, 702 (m 2 H, 391 (m 1 39 (m 2H), 2.2 (m 6H), 1.60-2.4 (m
12H), 1.34 m 1H, 1.04 (m 1 H5¥N0.60 (m 1 H. The foll ow ng conpounds
were prepared®via sinilar rethods LCMS HRMB 332 F 521.3 521.2728 F \ rt

5,21 NHmn. ON"' 5 513.3 513.2238
rt=5.,01
N

H

min.

320
4971 497.2519
It=4.98
min
321

597.3 497.2519
=498

min.




Example 333 F F. ~.. NH O5~ NN as | O Step 1.

6- (3- (Met hyl t hi o) phenyl ) bi cycl o[ 4. 1. 0] hept ane- 3-one et hyl ene ketal (From
step 3 ofwobd/omsshod 10, 1.0g, 3.6 mmole) was dissol ved i mCcTOGombs4net hl yene
chloride. m chloroperbenzoic acid (77% 0.81 g, 3.6 mmole) was then added
and the reaction was stirred at roomtenperature for one hour. The

reacti on was washed with 1 N sodium hydr de solution (50 m), dried over
sodi um sul fat®#2and sol vent was renoved via vacuum The product was
purified by silica plug using ethylacetateAfexane #8) id1g WO 03/ 047568

PCT/ US02/ 38408 -160 el ueny= jThe product is

6- (3- (Met hyl sul fi nyl )pheny@xc%cl o[4.1.0] ﬁe‘p‘{%he- 3-one ethyl ene ketal
(0.67g, 63% . Above conpound c be convertedy,f,0 title conmpound according
the steps 4-6 of nmethod 10. N '
4-Di fl uorophenyl ) -N-[trans-6- (34 net h@ul finyl) phenyl) 5

bi cyclo[4.1.0] hept-3-yl]-N[3- 3- hydraxy- 1-pyrrolidinyl)propyl]Jurea. 1 H
NMR (300 MHz, CDCI3) 6 9.08 ( 1H, 7.35-7.60 (m 5H), 7.02 (m 2 H),
3.90 (m 1 H), 3.35 (m 2H, 2 (m 6H), 2.70 (s, 3H), 1.60-2.34 (m
12H), 1.30 (m 1 H), 1.00 (m , 0.82 (m 1 H. The foll ow ng conpounds
were prepared via simlar nmeth N LCMS HRVMS 334 ci 548.1 548.1905 C rt
= 5.45 N

323
H /\/\N 342.1 342.2344
rt=3.61
F min.
X
SN
324 F
F 497 1 497.2524
_ =526
NH .
A min,
325

479.1 479.2629
rt=528

min.




mn.  ON/ S' O335 F 566.1 566.2664 F Frt =5.18 FNHHmMn O N/
S. O WD 03/047568 PCT/ US02/ 38408 - 161 336 ci 532.1 532.2201 F/ rt =5.12
mn. O NWB03B F 516.1 516.2496 rt4.95 F NH min. O-PNTOB/6840838 F
498.1 498.2591 O6NH rt =4.81 mn. ONOs"o 1 339 ci 548.1 548. 1905

- 154 -

Example 326
F

NH

2z

Step 1
3-bromothioanisole (15g, 74 mmole) was dissolved in 200 mi dry THF and the
5  solution was cooled to —~78 °C. n-Butyllithium (2.0 M in hexane, 37 ml, 74 mmole} was .
added via an additional funnel in half an hour. After n-butyllithium was added, the +
reaction was stirred at -78 °C for 30 minutes. 1, 4-Dioxaspiro[4, 5]decan-8-one
(11.5g, 74 mmole) in 100 ml dry THF was added via another additional funnel in 30
minutes. The reaction was stirred bvernight and the temperature was slowly raised to -
10  —25°C. The reaction was then quenched by adding 200 ml water and 200 ml of
ethylacetate was added. The organic layer was washed with water (3X400 ml), dried
over sodium sulfate and solvent was removed by vacuum. The product was purified
by column using hexane/ethylacetate (gradient from 100/0 to 50/50 in 50 Min.) as the
eluent. The product is 4-(3-(Methylthio)phenyl)-4-hydroxycyclohexane-1-one ethylene
15 ketal (Yield: 14.5g, 70%).
Step 2
4-(3-(Methylthio)phenyl)-4-hydroxycyclohexane-1-one ethylene ketal (14.5g, 52
mmole) and Triethylamine (10.4 g, 103 mmole) were dissolved in 200 ml methylene
chloride. Mesyl chloride (8.8g, 77 mmole) in 100 ml methylene chloride was then
20  added dropwise in one hour. The mixture was stirred at room temperature for two
hours. Additional triethylamine and mesyl chloride (same amount as the first time)
were added, and the reaction was stirred at room temperature for 1 more hour. 200
mi saturated sodium bicarbonate solution was added to quench the reaction. The

organic layer was washed with water (2x200ml), dried over sodium sulfate and



rt =5.52 d \ mn. O'~A'ANLD S 1 WO 03/047568 PCT/US02/38408 -162 F
F 1 HNYO NNcNH2 < 7 (::::~ Exanple 340 N NJ[1

-[ 2-[ [t r awe-080§B6cyanophenyl ) bi cycl o[ 4. 1. 0] hept - 3-yl ][ [ ( 2C4US02/38408

di f 1 uor ophenyl ) am no] car bonyl ] am no] et hyl ]-3-pyrrolidinyl]-2,2,2-trifluoroa
cetam de (as 5 prepared by the nethod descri bed herein) (120 ng, O0.21
nmol ) was dissolved in 10 nL MeOH. KZ‘G“‘-[%‘( 250 ngy, 1.81 nmol) was then
added. 5 m water was added to dissolve all K2CO3. The reaction m xture
was st i isobgnbwasregiavedSaThesiesilueenas phefied by golusan byth\eibylaoetatathexiahg

or gan ¢ G LG 1 PHOGHRE & 412 Thelp/ R bhERY 86 exaip b bE I E Lo and

sol vent e (YRIPVEDS§Yo29aFuum The crude product was purified by col um
chr omat ogr aphy using CH2Cl 2 / MeOH( 0. 35 NH3) (gradient from 100% CH2Cl 2 to
100% MS®ep 3 The product is

cyarophenyl ) BEYBIIaR! M Kekes b il 0B 3Rl ke el w4998 (7o o
yiel d: fhetiglene@hidfde afd Y miktsienivhgtopledaedr0és. tThiflubmldoetic Rgidc@ZMynds
were pr e1'%%%%Sln:ole)Ei)r(la1nd%|rr(ﬁ n?(tatrhlyj/l%tnlérc?\lg_r%ewv%asl_l |glél/[aed in 15 minutes. The mixture was
stirred at -20 °C for 5 minutes. Diiodomethane (29g, 108 mmole) in 70 ml methylene
chloride was then added in 20 minutes and the mixture was stirred for 5 minutes. 4-(3-
10  (Methylthio)phenyl)-3-cyclohexene-1-one ethylene ketal (9.5 g, 36.6 mmole) in 100ml
methylene chloride was added dropwise in 10 minutes. The mixture was stirred
overnight at -5°C. 300 ml 1N sodium hydroxide solution was added to quench the
reaction. The organic layer was separated, washed with water (2X200ml) and dried
over sodium sulfate. The product was purified by column using ethylacetate/hexane
15  (gradient from 0/100 to 40/60 in 1 hour) as the eluent. The product is 6-(3-
(Methylthio)phenyl)bicyclo[4.1.0]heptane-3-one ethylene ketal (8.8g, 88%).
Step4 . - : SRR .
6-(3-(Methylthio)phenyi)bicyclo[4.1.0}heptane-3-one ethyiene ketal (0.6g, 2.2 =
mmole), and tolunesulfonic acid( 0.5 g) were heated to 60 °C in 50 ml acetone for
20 three hours. The solvent was removed and the residue was partitioned between 100
ml ethylacetate and 100 ml saturated sodium carbonate solution. The organic layer
was washed with water (2X50ml), dried with sodium sulfate and the solvent was
removed by vacuum. The product was purified by column using ethylacetate/Hexane
as the eluent. The product is 6-(3-(Methylthio)phenyl)bicyclo[4.1.0]heptane-3-one
25 (Yield:0.43g, 86%).
Step 5
6-[3-(Methylthio)phenyl]bicyclo[4.1.0]heptane-3-one (0.43 g, 1.9 mmole), 1-
pyrrolidinepropanamine (0.71g, 5.5 mmole) and newly activated molecular sieves (2g)
were stirred in 50 ml methlyene chloride at room temperature overnght. Sodium
30  borohydride (0.14 g, 3.7 mmole) was then added. The reaction was stirred at room
temperature for two hours. 50 ml 1 N HCI solution was added to quench the reaction.
The molecular sieves were removed and the aqueous layer was washed with
methylene chloride (2X50ml). The aqueous layer was then basified with 50% sodium



341 c~ 496.1 496.2279 F NH oJ, No- NH2 4.71 mn. |9%\ WO 03/ 047568

PCT/ USO2/ 38408 -163- Exanple 342 F F HN NN-~NNH N 5

N-[ 2- ( 3- awDrood7spyrrol i di nyl)ethyl]- N [trans- 6- (3- PCT/US02/38408
cyanophenyl ) bicyclo[4.1.0] hept- 3- yl]- N - (3,4-difluorophenyl)urea,
prepared according to Method (60 ng, 0.13 nmmol) was dissolved in 5 nL of
CH2Cl 2. Triethylanine ( 53 ny, 0.52 mt¥9-was then added followed by
acetic anhydride (27 ng, 0.26 mol ). Reaction mxture was stirred at room
t enper athydexide s@lutionts pHREAcdhO0Mt matblyeas chlridepwas eddédntﬁwé;@rganic
saturated io sodiu

b d addj
were ad erﬁsg‘é(ﬁ?lénegw é@’g@fgg@g btaﬁ 8%%'?%9 l%llngstﬁfa%errﬂ%progpp Waﬁver

sodi um ?emhéa% aMurpalus ﬁﬁmmyeﬁ@mﬁﬁae}%wwamuﬁm retihoP (GdHent Was
purified by pr paratlve Cusing 5 % % et hyl acetate.Yield: 40

nmg, 62 %tonst 8O0 tegD/MOO 1N ﬂaanmppﬂsopﬂhatmoduﬁyapr@mommatelmhytranasrﬁdar de,
S B APt U SRR i Db
343 C 5 fekt StéA wifiout fiatiterpurifitatibn @:31 YN48%)8
Step 6
N-trans-6-[3-thiomethoxyl phenyl]bicyclo[4.1.0]hept-3-yl}-1-pyrrolidinepropanamine(80
mg, 0.24 mmole) and 3, 4-Difluoro phenylisocyanate (74 mg, 0.48 mmole) were
10  stirred in 5 ml CH2CL2 for two hours. The reaction solution was loaded on a
preparative TLC plate. The plate was developed by EtOAc/MeOH (95/5) solution and
the product was isolated off the plate. The productis SCH 643212 (17.4 HCI salt,
14%). N'-(3, 4-Difluorophenyl)-N-[trans-6-(3-(methylthio) phenyl)-bicyclo[4.1.0]hept-3-
~ yl-N-[3-(s-3-hydroxy-1-pyrrolidinyl)propyljurea. 1H NMR (300 MHz, CDCI3) 6 9.73 (s, .
15 1H), 7.46 (m, 1H), 7.18 (m, 2 H), 7.02 (m, 4 H), 3.93 (m, 1H), 3.34 (m, 2H), 2.61 (m,
6H), 2.47 (s, 3H), 1.58-2.38 (m, 12H), 1.28 (m, 1H), 0.97 (m, 1H), 0.75 (m, 1H).
The following compounds were made using similar procedures: : I
Coo7 o cr o - 5162252 516.1

F
rt=15.68
NH

O)\ /\/\D

QT

min.



O S o mn.
\l C NHHTrt
NH s- |, =3033/0¢7568 m n.
O OH mn.
INrt HH N N 4.58
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Example 331

(%N WO 03/ 047568 PCT/ US02/ 38408
5.12 OS Ho mn.

WD 03/ 047568 PCT/ US02/ 38408 -

N 346 F 587.3 587.2607 F\
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R 550.2515

500.2547

—

F 482.2641

NH EHCTNSBIEB38Mp8 -

165 347 F 558.3 558. 2347 =

550.1
rt=5.82

min.

500.1
rt=15.68

min.

4821
rt=15.62

min.

-164 344 F / 603.1 603. 2315
N 345 F / NH 603.1 603.2315 C \I

rt
4. 65
A



0~SO0O'nOmMn. N 348 F 552. 3 552. 2536 =
(%N 349 F 5883 588.2216 / NHrt = d 0"k N
F 603.3 608.03827%68= CI\ INHrt 0)- NI H 4.61
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Step 1

6-(3-Cyanophenyl)bicyclo[4.1.0]heptane-3-one ethylene ketal (The product
from procedure b of method [[Example 123 in P case]] ), step 2. 2 g, 3.9 mmole) was
5  dissolved in 10 ml dry ethanol. Zinc chloride(0.5 N in hexare, 1 ml) was added and
the mixture was irradiated in 2 microwave oven for 10 minuies at 200W. After the
reaction vessel was cooled to room temperature, 100 ml ethylacetate was added.
The organic layer was washed with water(2x100ml), dried over sodium sulfate and -
solvent was removed by vacuum. The product was purified by column using
10  ethylacetate/hexane(gradient from 0/100 to 55/45 in one hour) as the eluent. The
product is 6-[3-(oxazolino-2-yl) phenyl]bicyclo[4.1.0]heptane-3-one ethylene ketal
(0.9qg, 38%).
Step 2
6-[3-(oxazolino-2-yl) phenyl]bicyclo[4.1.0]heptane-3-one ethylene ketal (0.9 g,
15 3 mmole) and DDQ (1.37 g, 6 mmole) were refluxed in 100 ml toluene for two hours.
The reaction was cooled to room temperature and 100 ml 1N sodium hydroxide
solution was then added. The organic layer was washed with water (2x100ml) dried
over sodium sulfate. The product was purified by column using
hexane/ethylacetate(gradient from 100/0 to 40/60 in 50 minutes). The product is 6-[3-
20  (2-oxazolyl) phenyl]bicyclo[4.1.0]heptane-3-one ethylene ketal (0.30g, 34%).
Above compound can be converted to title compound according the steps 4-6
of method 10. N’-(3, 4-Difluorophenyl)-N-{trans-6-(3-(2-oxazolyl)phenyl)-
bicyclo[4.1.0]hept-3-yl]-N-[3-(1-pyrrolidinyl)propyljurea. 1H NMR (300 MHz, CDCI3) &



351 F/ NH 617.1 617.2487 C \ | rt = O-NHS5.75 s;;omn. HNOI\ .
352 F 566.1 566.295 F\ NHrt o~ NH5.32 > _omn. O [9%\ 353 :11ZI1NH
536.1 536WD®4847568 rt = H 5.32 o min. WO 03/047568 PCT/ USP2r384088408 167 354
F 601.1 601.2759 F\ NHrt O- NH5.38 NOH/ Omn. N':9% 355 ci
568. 1 568. 2508 159

9.43 (b, 1H), 7.97(s, 1H), 7.84 (m, 1H), 7.71(s, 1H), 7.49 (m, 1H), 7.38 (m, 2H), 7.23
(s, 1H), 7.02 (m, 2 H), 3.91 (m, 1H), 3.39 (m, 2H), 2.2 (m, 6H), 1.60-2.4 (m, 12H), 1.34
(m, 1H), 1.04 (m, 1H), 0.60 (m, 1H).
The following compounds were prepared via similar methods
LCMS HRMS
332 F 521.3 521.2728

F
\@ rt=521
NH .
A

min.

‘Example 333

/
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I
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Step 1.
6-(3-(Methylthio)phenyl)bicyclo[4.1.0]heptane-3-one ethylene ketal (From step 3 of

10  method 10, 1.0g, 3.6 mmole) was dissolved in 100 ml methlyene chloride. m-
chloroperbenzoic acid (77%, 0.81g, 3.6 mmole) was then added and the reaction was
stirred at room temperature for one hour. The reaction was washed with 1N sodium
hydroxide solution (50 ml), dried over sodium sulfate and solvent was removed via

vacuum. The product was purified by silica plug using ethylacetate/hexane as the



Frt =505 NHmn N:)-Oo %W Exanple 356 F F O=,\/NH O BoCN.i OH NN
1. HzN~~CH 3. Dess-Martin IY NaBH4 4. red. am nation 5.isocyanate resin \
| 2. (Bocwo3@ms@B6. TF y ZIIILCN CN 7. isoc anate 8. tripcanioe/3848i n 5
Preparation of N -(3,4-D FLUOROPHENYL) - N- [ TRANS- 6- ( 3-

CYANOPHENYL) BI CYCL( 4. 1. O] HEPT-3-YL]-N-[ 1, 2- Dl - (1- METHYLETHYL) AM NQ| ETHYL]
UREA 10 Step 1 WO 03/047568 PCT/ US02/- -168 The ketone (from Step 3 of
Met hod 5, 0.97 g, 4.6 nmol) was m xed with 2- am noethanol (0.31 g, 6 nmol,

1.1 eq) eluBnt.OTRe)ptoduct4d 6¢3-(Methgquifinpl)@tenyl)bafyco@M1.G]negtane+3-ongen f or

over ni gh The, so n cooled with ice bath and NaBH4 (0.18 g, 1 eq)
was add@h‘y h?tﬁ'k tt%gg m)lce bath was renoved and after another 3.5 hr,

5 the reacti apoyTorviHIehrYe HBﬁ\V@r{EH to t‘n'tbeccﬁﬁba&m abesrdiRymEate gt QA

was added. Arter washing wwth 1 N NaCOH, the crude was chromat ographed
(Et OAc of methehd0= N'-(3, eauﬁuqropher)ylw [(mame G-t (methyissdfiny)aehenyl)¢ 0. 56 g, 48

A Zé 1. gg:ycfofz? q dYF'(Zept- -yll- l )[3 ?s 9 hsy%rchn)) 1 pyI_Pollglnprr(orByl]ure@ %@ﬁn&r{bo&
MHz, CDCI3) 6 9.08 (b, 1H), 7.35-7.60 (m, 5H), 7.02 (m, 2 H), 3.90 (m, 1H), 3.35 (m,
2H), 2.82 (m, 6H), 2.70 (s, 3H), 1.60-2.34 (m, 12H), 1.30 (m, 1H), 1.00 (m, 1H), 0.82
(m, 1H).
The following compounds were prepared via similar methods:
LCMS HRMS
334 cl 548.1 548.1905
° t=15.45

min.

335 . F . 566.1 566.2664
15 =518
NH min.

0 (5\/\ID

?,,o



(m2H 1.78 (m 1 H 1.95 (m 1H 2.22 (m 1H 2.20-2.76 (m 4 H 2.80
(m 2H 10 3.40 (m 2 H 7.30-7.58 (m 4 H. Step 2 and 3. The above
product (Wo4d3/0g7564. 64 nmol) was treated with di-tert-butylPcrarsdonssane (0. 42
g, 1.12 eq), NaHCO3 (0.2 g, 1 eq), 8 mL THF, 5 nL water and stirred at room
tenperature for 2 h. Extraction with Et OAc and renoval of the sol vent gave
0.7 g of 15 the which was directly tretild with Dess-Martin reagent (1 g,
1.2 eq) in 10 nL DCM After stirring at roomtenperature for 2 hr, the
sol vent waB6renoved and Et@DAc was added32The orgR291l ayer was washed with
sat urated NaHCO3 severaf\p\res until no  sqljd was found after renoval of
t he sol vent. ChronatogréE%;[?EtCﬁc X hef&ﬁgjg 1: r. 3) gave the desired
product al dehyde (0.48 g, 83N8oyield in twgigteps). 20 1H NVR (400 MHz,
CDCI3) 8 0.70 (m 1 H 0.98, .00 (m 1 H 1.20(m 2 H 1.40 (s,
9 H 1.60(m 2 H 2.00(m 1H 2.22)(m 2 H 3.80(m 2 H 4.10 (m | H)
7.30-7.58 (m 4 H 9.50 (s, . Step 4 and 5 The above al dehyde (280 ny,
0.79 mmol) was mxed with N, Ng{isopropyl am ne 25 (Fluka, 0.57 g, 4 eq) and
NaBH(OAc)3 (0.84 g, 5 eq) in & DCM and stirred for 24 hr. The reaction
was quenched with MeOH and toI vent was renoved. The crude was
redi ssol ved in DCM and washed\st i 1 N NaOH. The organic | ayer was treated
wi th resin-bound isocyanate (Argonaut, 3.1 g, 6 eq) for 4 h. The crude was
filtered and the filtrate was dried. 30 Step 6 to 8. The above conpound
was treated7with 50 % TFA/fDCM over ni ghts16The sofMezdoowas renoved and 2 N
NH3/ MeOH was added and repuved conpleteg¥ to give the free am ne
guantitatively. The free ne was di ssétvéd3n DCM and filtered t hrough WO
03/ 047568 PCT/ US02/ 38408 <169 cotton ball f;p get rid of the salt. Then it
was treated wth 3,4-difluo %iﬁcyanate (0.18 g, 1.5 eq) in 5 nL DCM
t

at roomtenperature for 1 h. -poynd trisamne (Argonaut, 0.36 g, 2
eq) was added and stirred fon er filtration, the filtrate was

338 498.1 4982591
rt =4.81
min

339 548.1 548.1905
rt=5.52

min.




collected to afford 156 ng of the desired product (40 %yield). 5 1H NWR
(400 MHz, CDCI3) 8 0.60 (m.1 H 0.70 (m 1 H 0.99 (m 1 H 1.00 (d, 12

H J = 6.WOoHBp4B625-1.40 (m 2 H 1.50 (m 1 H 1.70 (m PCHUSBE2/80§m 2 H)
2.25 (m 2 H 2.58 (m 2 H 2.90-3.10 (m 4 H 6.90(m 1 H 7.00 (m 1 H)
7.20-7.40 (m 5 H 10.80 (s, 1 H LM Tr 5.38 mn. 495 (M+ H. 10 The
foll ow ng conpounds were prepared accot@h ng to procedures simlar to those
descri bed above. Exanple Structure Mass LCMS (Tr mn) (M+ H) 357F --
--~,, .FF545 3. 86 FI1 t NO_ NVN N 358 FFF531 341 F~I o
O NI% 359 FF F543 3.71 F ~ N Q. NF

HN__.O

N
SRt

Example 340 N

N-[1-[2-[[trans-6-(3-cyanophenyl)bicyclo[4.1.0]hept-3-yI][[(3,4-
difluorophenyl)amino]carbonylJamino]ethyl]-3-pyrrolidinyl]-2,2,2-trifluoroacetamide (as
5 prepared by the method described herein) (120 mg, 0.21 mmol) was dissolved in 10
mL MeOH. K, CO;( 250 mg, 1.81 mmol) was then added. 5 ml water was added to
dissolve all K,CO3. The reaction mixture was stirred overnight. Solvents were then
removed by vacuum. The oily residue was then partitioned in 30 mL of CH,Cl, and 20 -
ml water. The organic was washed with water (2 X 20 ml), dried over sodium sulfate
10 and solvent was removed by vacuum. The crude product was purified by column
chromatography using CH2Cl, /MeOH(0.35 NH3) (gradient from 100% CH,Cl, to 100%
MeOH). The product is N-[2-(3-amino-1-pyrrolidinyl)ethyl]-N-[trans-6-(3-
cyanophenyl)bicyclo[4.1.0]hept-3-yl]-N'-(3,4-difluorophenyl)urea ( Total yield: 75 mg,
75 %).
15
Using similar procedures the following compounds were prepared:
Example Structure  LC/MS HRMS

341 mm 496.1 496.2279
=
F NH
o /\/D‘NHz 4.71

min.



WD 03/ 047568 PCT/ US02/38408 - 170 F 543 3.71 360 ~,;NH CH, 543 3.71 361

FF 6NHF OA NtiNCH3 CI \ / N362 F 541 5.68 NON363 F F --- 527 3.56
F ~NH O- woN3D4156&% ~ N 364 F F F 543 3.76 F N Ol kN'' NO PCHUSO38HF F F
605 4.21 FJ ~I N QJ, N,-N O\ | ~\
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Example 342
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\
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5 N-[2-(3-amino-1-pyrrolidinyl)ethyl]- N- [trans- 6- (3- cyanophenyl)bicyclo[4.1.0]hept- 3-
yl]- N'- (3,4-difluorophenyl)urea, prepared according to Method ( 60 mg, 0.13 mmol)
was dissolved in 5 mL of CHCl,. Triethylamine ( 53 mg, 0.52 mmol) was then added ;

- followed by acetic anhvdride ( 27 mg, 0.26 mmol ). Reaction mixture was stirred at ‘

room temperature for 2 hours. Reaction mixture was then poured into 30 ml saturated .,
10 - sodium bicarbonate soluiton and additional 20 mL of CH,Cl, were added. Organic . l

layer was washed with water ( 2 X 20 ml), dried over sodium sulfate and solvent was

removed by vacuum. The crude product was purified by preparative TLC using 5 %

MeOH, 95 % ethylacetate.Yield: 40 mg, 62 %.

Starting with the appropriate anhydride, sulfonyl chloride, sulfamoyl chloride, carbonyl
15 chloride, or isocyanate, the following compounds were prepared via an analogous

procedure:

Structure LC/MS HRMS

343 o] 574.1 574.2055
F: : “NH rt=

H

5 /\/D‘N\S 5.18
é 015 min.
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SN



/" N WO 03/ 047568 PCT/ US02/38408 -171 366 FF F 513 3.51 F H O~ -~0 367 F F
F 572 3.41 FNHH ONLNN CH Co N368 F 495 3.56 .1 NH ON'N2 CH
I~ \ [/ NvO3B@415k8 497 3. 31

------ FNHO OWNJ 370 F 500TAISBH39 - N o4
3711 509 3.66 F, NH Ql, " Q

- 164 -
344 F

jij'\ 603.1 603.2315
=
Ci
H
D\N\ ,~ 512

NH
/\/
© o*n~N
oH min.
NS

345 F

D\ 603.1 603.2315
it
Cl
H
D‘N\ , =532

NH
N
© O',ﬁ‘N
o \ min.
: N

346 F

:©\ 587.3 587.2607
=

F NH

D‘\ —~ 465

O /\/
o N
o H min.

ZzT

\\

NS
~N



CH3 WO 03/ 047568 PCT/ US02/ 38408 - 172 372 CI 509 3.66

"N 373 C 509 3.61 FCH3 RoO0O--1 N 374 c!

1375 ! 52803386756¢. /| OH ~I NH O-NtiN I~ 376 561 3.61
- 165 -

347 £ :
F H
o /\/N
©\\
SN
348 F :
Cl NH

pd
\ 2T

\

\
S—
O~
(0]

349 F

(@]

&

N
A
O O

350 F :
Cl NH

558.3 558.2347
=
4.58

min.

552.3 552.2536
=
4.78

min.

588.3 588.2216
t=

4.61

min.

603.3 603.2327
=
4.61

min.
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351 F :
Ci NH

617.1 617.2487
t=
5.75

min.

566.1 566.295
rt =
5.32

min.

536.1 536.2843
=
5.32
min.



OL NN C W 03/047568 PCT/US02/ 38408 - 174 382 ci 479 3.46 F bNH n
QJi N~-~-N-~ C N383 F 1 499 3.36 ON- NJ C "N 384 a 525 5.86 \ ~ NH 385 cl

509 5. 71-Wo-03447568-. . F / \ | NH H#C~ N ~\N 386 F F 542C3/1502/68408 \O
03/ 047568 PCT/US02/ 38408 - 175 387 F F 559 5.71 \ NN~ CH ~\N 388 F
F 513 5.25 67

354 F 601.1 601.2759
F: : “NH rt=
5.38
(@] /\/\D_n‘ - .
s, min.

/
Cl_
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HN>
355 cl 568.1 568.2508
rt=5.05

min.

Example 356
F
F
NH )\
0= N
9 ~_OH BoCN—~-OH N~
1. HN 3. Dess-Martin Y
NaBH, < 4. red. amination

: 5.isocyanate resin E

2. (Boc),0 6. TFA
7. isocyanate
CN CN 8. trisamine resin CN

Preparation of N'-(3,4-DIFLUOROPHENYL)-N-[TRANS-6-(3-
CYANOPHENYL)BICYCLO[4.1.0]HEPT-3-YL]-N-[1,2-DI-(1-
METHYLETHYL)AMINOJETHYL]JUREA

10 Step 1



FNH~OH N 9%\ 389 ci 549 5.45 /~(\fOH " NH~N_| C ONB390 - F~ OH
508 4.88 N 39104 513 5.15 Gf C ON N WO 03/047568 PCT/ US02/ 38408 - 176
392 463 4w833/0058 O ON 475 4.88 393 NBC ~ NN fN N 394 MANSZ3u08 O Nf

N 395 479 15.11 Nf

- 168 -

The ketone (from Step 3 of Method 5, 0.97 g, 4.6 mmol) was mixed with 2- .

aminoethanol (0.31 g, 6 mmol, 1.1 eq), Ti(OiPr)s (1.44 g, 1.1 eq) in 20 mL of DCM

under nitrogen for overnight. The solution was cooled with ice bath and NaBH, (0.18

g, 1 eq) was added. 30 min later the ice bath was removed and after another 3.5 hr,
5  the reaction was quenched by methanol. The solvent was removed and EtOAc was

added. After washing with 1 N NaOH, the crude was chromatographed (EtOAc :

hexane =1:3to 1: 1) to give the desired product (0.56 g, 48 %).

'H NMR (300 MHz, CDCI3) 8 0.88 (m, 1 H) 0.98 (m, 1 H) 1.05(m, 1 H) 1.20-1.38

(m,2H) 1.78 (m, 1 H) 1.95(m, 1 H) 2.22 (m, 1 H) 2.20-2.76 (m, 4 H) 2.80 (m, 2 H)
10 3.40(m,2H) 7.30-7.58 (m, 4 H).

Step 2 and 3.

The above product (0.42 g, 1.64 mmol) was treated with di-tert-butyl carbonate (0.42

g, 1.12 eq), NaHCO3 (0.2 g, 1 eq), 8 mL THF, 5 mL water and stirred at room

temperature for 2 h. Extraction with EtOAc and removal of the solvent gave 0.7 g of

15 the which was directly treated with Dess-Martin reagent (1 g, 1.2 eq) in 10 mt DCM.
After stirring at room temperature for 2 hr, the solvent was removed and EtOAc was
added. The organic layer was washed with saturated NaHCOs severai times until no ¥
solid was found after removal of the solvent. Chromatography (EtOAc : hexane =1 : %
3) gave the desired product aldehyde (0.48 g, 83 % yield in two steps).

20 'HNMR (400 MHz, CDCI3) $ 0.70 (m, 1 H) 0.98 (m, 1 H) 1.00 (m, 1 H) 1.20 (m, 2 H)
1.40 (s, 9H) 1.60 (m,2H) 2.00 (m, 1 H) 2.22 (m, 2 H) 3.80 (m, 2H) 4.10 (m, 1 H)
7.30-7.58 (m, 4 H) 9.50 (s, 1 H).

Step4 and 5
The above aldehyde (280 mg, 0.79 mmol) was mixed with N,N-diisopropylamine

25 (Fluka, 0.57 g, 4 eq) and NaBH(OACc); (0.84 g, 5 eq) in 8 mL DCM and stirred for 24
hr. The reaction was quenched with MeOH and the solvent was removed. The crude
was redissolved in DCM and washed with 1 N NaOH. The organic layer was treated
with resin-bound isocyanate (Argonaut, 3.1 g, 6 eq) for 4 h. The crude was filtered
and the filtrate was dried.

30 Step6to8.

The above compound was treated with 50 % TFA/DCM over night. The solvent was
removed and 2 N NH3;/MeOH was added and removed completely to give the free
amine quantitatively. The free amine was dissolved in DCM and filtered through
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cotton ball to get rid of the salt. Then it was treated with 3,4-difluorophenylisocyanate

(0.18 g, 1.5 eq) in 5 mL DCM at room temperature for 1 h. Resin-bound trisamine

(Argonaut, 0.36 g, 2 eq) was added and stirred for 3 h. After filtration, the filtrate was
collected to afford 156 mg of the desired product (40 % yield).
'H NMR (400 MHz, CDCI3) § 0.60 (m, 1 H) 0.70 (m, 1 H) 0.99 (m, 1 H) 1.00 (d, 12
H,J=6.9Hz) 1.25-1.40 (m,2 H) 1.50 (m, 1 H) 1.70 (m, 1 H) 2.00 (m, 2 H) 2.25
(m, 2H) 2.58 (m, 2 H) 2.90-3.10 (m, 4 H) 6.90 (m, 1 H) 7.00 (m, 1 H) 7.20-7.40 (m,
5H) 10.80 (s, 1 H)

LC/MS Tr 5.38 min. 495 (M + H).

The following compounds were prepared according to procedures similar to those

described above.

Example Structure Mass | LC/MS (Tr min)
; M +
. H)
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Pl PERI DI NECARBOXYLATE was acconpl i shed according to Method 6. This WO
03/ 047568 PCT/ US02/ 38408 -194 conpound (122 ng, 0.21 mml) was treated

wi th 50 %OmBa0DEss over ni ght. The sol vent was renoved andPEr@A0/3stoN NaCH
was added. After renoval of the solvent, the crude was dissolved in 5 nL
THF, Resin-Bound dii sopropyl et hyl am ne (Argonaut, 0.22 g, 4 eq) and
McSO2CI (49 ng, 2 eq) and stirred over W@ht. Resin-bound 5 trisanine (0.19
g, 4 eq) was added and stirred for 6 h. Filtration afforded the filtrate
whi ch 3treated witg' resin-bound P- TSR (ASgdmaut, 0.65 f, 4 eq) for
overni dht and fiItré provided the desired product 4-[[[ TRANS-6-{3
CYANOPHENYL) BI CYCL( 4. T70 ~3- YL][[I (3, 4-

DI FLUOROPHENYL) AM NO CAl L}AM NO| METHYL] 4{1- 10
( METHYL/SULFONYL) PI FERI DI NB\ (65 ng). 1H NVR (400 MHz, CDCI3) 0.80 (m |1

“H

H)
0.99 (m 1 Hz) 1.30-1.42 3 H 1.60- 1.9 (m 7 H 2.10/(m 1 H) 2.38
(m 1 H 2.60 (m 21 H 2. (s, 3H 3.10(m 2 H 3.60-3/84 (m 3 H 6.60
(s, 1 H 7.00(m 22H 7.26£7.60 (m 4 H. UCM Tr 4.85 mn. 543 (M+ H).
15 The |fol | owi ng cojrpounds were prepaned acgording to procedures simlar to
deseribedi+n-the—exanple—BamplieStrycty H—L-CHMVS| (Tr
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Synthesis of 1,1-DIMETHYLETHYL 4-[[[TRANS-6-(3-
CYANOPHENYL)BICYCLO[4.1.0]JHEPT-3-YL][[(3,4-
DIFLUOROPHENYL)AMINO]JCARBONYL]JAMINOJMETHYL]-1-
PIPERIDINECARBOXYLATE was accomplished according to Method 6. This
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N598 F533 FF"aNd\ | NHO\ 534 F G 565 5.98 535 F Ga GH 607
6.22 H~, CM5 536 F a cm 579 6.02 WO 03/047568 PCT/ US02/ 38408 -204 537
613 5. 98 wBH3B3B6# 669 5.98 '"A-0F F\ O N C NH O NPCTI5823%H0g o0 C
565 5.95 o0 540 F a 0 016 615 5.85 M\ O=N9 N 541 F p a 586 5.85

- 194 -

compound (122 mg, 0.21 mmol) was treated with 50 % TFA/DCM overnight. The
solvent was removed and EtOAc, 1 N NaOH was added. After removal of the solvent,
the crude was dissolved in 5 mL THF, Resin-Bound diisopropylethylamine (Argonaut,
0.22 g, 4 eq) and MeSO,CI (49 mg, 2 eq) and stirred overnight. Resin-bound

5 trisamine (0.19 g, 4 eq) was added and stirred for 6 h. Filtration afforded the filtrate
which was treated with resin-bound P-TsOH (Argonaut, 0.65 g, 4 eq) for overnight
and filtration provided the desired product 4-[[[TRANS-6-(3-
CYANOPHENYL)BICYCLO[4.1.0]HEPT-3-YL][[(3,4-
DIFLUOROPHENYL)AMINO]JCARBONYL]JAMINOJMETHYL]-1-

10 (METHYLSULFONYL)PIPERIDINE (65 mg).
'H NMR (400 MHz, CDCI3) 0.80 (m, 1 H) 0.99 (m, 1 Hz) 1.30-1.42 (m, 3 H) 1.60-
1.90 (m, 7 H)2.10 (m, 1 H) 2.38 (m, 1 H) 2.60 (m, 2 H) 2.78 (s, 3 H) 3.10 (m, 2 H)
3.60-3.84 (m, 3 H) 6.60 (s, 1 H) 7.00 (m, 2 H) 7.40-7.60 (m, 4 H).
LC/MS Tr 4.85 min. 543 (M + H).

15 The following compounds were prepared according to procedures similar to those .

described in the example

e

EXémpIe Structure Mass (M + H) | LC/MS (Tr -

min)
487 . Q‘ 557 5.72

488 ) : EP 557 5.72




WO 03/ 047568 PCT/ US02/38408 - 205 542 F 591 5.85 os H ~ | \ 543 7, fH
581 6.15 NH ~ ) 544 F a 619 5.92 ~ 1 \ 545 F a 575 5.78 ofo 0 546 H3 590
5.75 4 FWH004Bk8/~ N H WO 03/047568 PCT/ US02/ 38408 - 206T/1547/3¢H08- at 565
5.95 N Exanple 548 F Y gF CZSNH NH N--\iN CQZS 7 QAQCN\ | CN
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6 g Synthesis of 6 was acconplished by the procedure described in nmethod

3

[[JS2]]. 5 Synthesis of 7 was acconplished according to Chem Ber. 1987,
1191. To wo mBlowmsoani line (5 g, 45 nmol)/ 100 niL DCM at O PCTwese2/asdded
dropwi se chlorosulfonic acid (5.35 g, 1 eq). The m xture was stirred for
h. After renoval of the solvent, 150 nl of toluene was added fol |l owed by
PCI5 (9.36 g, 1 eq). The sol utlon was t1¥tuxed for 2 h. After cool i ng
down, the solvent was renoved and the crude was washed wi nt ane and
dried UHreker vacuuqur 1 hN-Fhepd2Bi s intermedbate (46.5 ny, 2 eq) was
treated with 6 (38 |[ng D|, 1 eq) and Hunig's base (29 ng, 2 eq) in
2nm. DCM for overnilg J%,é C provided the final product 8 (42 ny). 1H
NVR (400 MHz, CDCI3 1H)0.99(m 1H 1.00|(d, 12 H J # 6.5
Hz) 1|25 (m 1 H) H 1.50 (m 1{H 1.65 (m |1 H 2.00 (m 1 H
2.25 (m 2 H 15 2.58 ( 2 H) 3.00-3.20 (m 4 H 3.62{(m 1 H 6.8p (dt,
1H J|=2.4 83 Hz) 6. (d, Lt H J =28.1{Hz) 6.95 (td, 1 H, J = 2|4,
10.4 Hz) 7.30 (m 1 7)40-7.6D (m 3 H. |[LOMS Tr 4.85 mn. 513 (M+ H).
MCH r eg¢ept or MCH r ecept % bindi ng assay: 20 I\/brrbr anes from CHO cel | s
expr es s+pre—the—MeH |cuept o=t RL-€pat-ea b) S+1ig eeht-s—with—5—+M HEPES
for 15 r‘r‘?ﬁ at 4C. (el l Iys% M‘iﬁ centrlfu&e%g (12.5000 x g, 15 mpn) and
t he peljl et was resuegmed mv HEPES. For each 96- well plate '
(Mcrollite, Dynex T es) 1 ng of celll nenbranes [were incubated WO
03/047%68 PCT/ US02/ 3840§J\ M th 10 ng off wheat germjaggl utinin SPA
beads (Anmersham for 5 nif at 4 Cina volunme of 10 m |of binding bpffer
(25 nM|HEPES, 10 mM M3C 10 nfM NaCl, 5 nM| MhCl 2, 0.1 % BSA). The
menbr ane/ bead m xt ure centrjfuged (1500(x g, 3.5 mn), the supefnatant
was aspirated, and the p t was resuspended in 10 mM Rinding 5 buffer.
The centrifugation,| aspiyation and resuspensgi on were then repeated. [The
menbr ae/ bead i xt Ur e (160 pI) has then added to 96-wel || pl ates contai ni ng
50 pl afz96 D00 pM T 1251]_ (NENg3gNd S50 M [@fgd he apprgpriate
concentjrati on of conp nd Y (4X the desired flinal concentjiration).
Nonspegi fi c bi ndi ng yﬁé\ fier m ped by including
>~
N//
497 //A 535 5.65
pog
498 Q 563 5.82
CID SN)
A,
!
4




1 pM MCH in the binding reaction.
room 10 tenperature for

2 h.

m cropl atwo osou#1s6$ | | ati on counter (Packard).

val ues were determ ned
a range of MCH receptor binding activity
about 1 nMto about 600 nM was observetd7 €onpounds of this

i nventi

on,

The bi nding reaction was i ncubated at
Pl ates were then anal yzed in a TOPCOUNT

Dat a was analPgzasozssioKi
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usi ng GraphPad Prim For the conpounds of this
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WD 03/ 047568 PCT/ US02/ 38408 -208- 210 20 225 2.6 226 2.2 227 1.6 From
these test results and the background know edge about the conpounds
descri bedwiorn3tohtses ef er ences in section "Background of the PlOTveso2/Bsms, it
woul d be apparent to the skilled artisan that the conpounds of the
invention have utility in treating netabolic and eating disorders and the
| i ke di seases stated earlier. 5 Wile i%'present i nventi on has been
described in conjunction with the specific enbodinents set forth above,
many al|t5é4 nati ves, |nodifi catyqnséand ot her véx7@ati ons tihereof will bpe
apparent to those of roxdimgary skill in the art. Al such alternatives,
nodi fi gati ons and vias# ghs are intended to fall with tihe spirit anf scope
of the| present inventisep. 10 Table 1: C / |Cl FCF3 ONH Y O-NH NN
(4N--N|OH CN Br oN\I FCFB NI / FI|{NONH ~N
>

()
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506 Il I 538 5.18
o u(bnrn,cn
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OHCN \ CCNF CF3 d O O-YNHp /NHNN\-N~ N I G NCF F CF3 CF3
NN  NH OYMO-03/04M68N~ NH H / | \ | CN CN WD 03/047568 PCT/POS0OZNB38408
- 200 -
517 ‘ ¢, | 557 5.62
Q [
°=<§)
518 " N 611 5.95
o=<""§—>
519 O\L 631 5.92
F /,,0
o O
520 i "=°7\° 571 5.75
—Q {5
521 be B 573 5.25
| | ug’?‘\"?
522 751 559 5.28
Njig/\\gﬁ
Ol/s‘cn,




FHFF C Oy NF Ne, OYNH_ N~NN CN OCNFF 7C CF3 OyNH Oy NH
~ANN NN-N ~CNaCN FF cl CF3 O/NHOYNH NN NJ N~\ I \' I CNCN
A furt herwproserseed group of conpounds are those |isted belcawsozsshiabl e 1 a.
Table 1 a: WD 03/ 047568 PCT/US02/38408 -212 C F F\ I F\ I O-NO-NN

-201 -
523 @ a 525 15.12
L
F N o
524 L3 547 5.65

525 F 481 5.72
H
H

526 ,@ 1 447 5.05
F N N/\ONH
s
527 A OZ\\?/NQ 598 5.18
F N
FJ@)N\




N QH I\
.~ NN cl

/

/

I\ N/

CF3 F/ F

WO 03/ 04 863)3BCTH68)S02/ 38408

~\N FF FF/ 1 C

[\

F\ NHNH O J--
NH\ NH O11- N,,N ND-OH
-213 F CF3 F\

- 202 -

NN O 1~1 NN OH
| AR
| F/~ F / NHPKI/USB2/MNDE OH

528

N\
PN
Br NH
Q

Ay

)

CH

o:‘\ls’ 3
N

e

586

5.05

529

602

4.98

530

614

5.01

531

489

5.35

I\
CN

I
N



O J,

It ~N C

NN\ C, aCN NF/ G F\

NH NH ND NO ' OH

F F F/ FI
F F N NH WOl )s68 OH  Cl

/

NHF FNDCO \ NHONN."
\ NHN~-\ NHON\~ N"IiOH C
aCN WD 03/ 047568 PCT/ US02/ 38408

lOH O N-~

F/ CF3 F F\ NH
PC2NH0158408-3 Cl

-203 -
532 F OY 523 5.82
Ragp.
N
03
533 %,1 557 5.98
og/;@fg
534 tg }D,", 565 5.98
535 NS }_C”-‘ 607 6.22
536 (W 579 6.02




NCNCN G F FF/ A \ NH~NH O  NNO-NN QN (9N C d
ONKX (9N CNCI cl ¢l NHC NH ONN~ NNOH N 011, WO 03/ 047568
PCT/ USO2/ 884084756215 F CI F FF/ C \ NHNH I OJ, NNL®CT®02/38408
-204 -
537 Q >—/_© 613 5.98
538 \
)r 669 5.98
539 N o o | D65 5.95
540 I & 1615 5.85
=(p
éi
541 Cg . 586 5.85
72\
~

NH N~ N-~N



~~~[// NONGCAN NCG G C \ NHC \ NHONN OQNNOH ON _ (9d Ca dC
NHC ~JIl \ NHNOHd O-NNO-N\ I A\ N FFFFFF FF/ NH NO1N O
O N (%N Wo03/00%6568 PCT/ US02/ 38408 -216 F CI  F F F Cl PCTNS02/b#4o8N OH

- 205 -
542 " . . | 591 5.85
Q
D,
543 Q %,_/-“' 581 6.15
o=
544 N 619 5.92

545 F{i% }_{J 575 5.78
A

546 Hy 590 5.75




O-NNOHNF FF I NF-ON/ \NA further preferred group of conpounds
are those listed belowin Table 1 b. Table 1 b: Structure MCH Structure
MCH RI  RYOKiB/oKise§nM (nM cl 3.0 C 18.0 F~ j1 CI NH QPCTNNoR/G#H08 O- N*~N
"N'NFF2.7aHF11.0 NHy OLNi NN NNNN/ F i Ni v OH NW

03/ 047568 PCT/ US02/ 38408 -217 20.0 cI20166

547 ool 5.95
= 565

Example 548

=g Q I

ot R
3. 3.

6 8

Synthesis of 6 was accomplished by the procedure described in method [[JS2]].

5 Synthesis of 7 was accomplished according to Chem. Ber. 1987, 1191. To 3-
fluoroaniline (5 g, 45 mmol)/ 100 mL DCM at 0 °C was added dropwise chlorosulfonic
acid (5.35 g, 1 eq). The mixture was stirred for 3 h. After removal of the solvent, 150
mL of toluene was added followed by PCls (9.36 g, 1 eq). The solution was refiuxed
for 2 h. After cooling down, the solvent was removed and the crude was washed with

10  pentane and dried under vacuum for 1 h. Then this intermediate (46.5 mg, 2 eq) was
treated with 6 (38 mg, 0.111 mmol, 1 eq) and Hunig's base (29 mg, 2 eq) in 2mL DCM
for overnight. Prep TLC provided the final product 8 (42 mg).
'H NMR (400 MHz, CDCI3) & 0.70 (m, 1 H) 0.99 (m, 1 H) 1.00(d, 12 H, J = 6.5 Hz)
1.25(m, 1 H) 1.38 (m, 1 H) 1.50 (m, 1 H) 1.65 (m, 1 H) 2.00 (m, 1 H) 2.25 (m, 2 H)

15 258 (m,2H) 3.00-3.20 (m, 4 H) 3.62(m, 1 H) 6.80 (dt, 1 H, J = 2.4, 8.3 Hz) 6.90 (d,
1H,J=8.1Hz) 6.95(td, 1 H,J=24,10.4 Hz) 7.30 (m, 1 H) 7.40-7.60 (m, 3 H).
LC/MS Tr 4.85 min. 513 (M + H).

MCH receptor binding assay:

20 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 resuspended in 5 mM HEPES. For each 96-

well plate (Microlite, Dynex Technologies), 1 mg of cell membranes were incubated
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with 10 mg of wheat germ agglutinin SPA beads (Amersham) for5 minat4 Cina
volume of 10 ml of binding buffer (25 mM HEPES, 10 mM MGCI;, 10 mM NaCl, 5 mM
MnCl,, 0.1% BSA). The membrane/bead mixture was centrifuged (1500 x g, 3.5 min),
the supernatant was aspirated, and the pellet was resuspended in 10 ml binding
5 buffer. The centrifugation, aspiration and resuspension were then repeated. The
membrane/bead mixture (100 ul) was then added to 96-well plates containing 50 pl of
500 pM ['#1]-MCH (NEN) and 50 ml of 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
10 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 Prim.
For the compounds of this invention, a range of MCH receptor binding activity
(Ki values) of from about 1 nM to about 600 nM was observed. Compounds of this
15 invention preferably have a binding activity in the range of from about 1 nM to about
. 250 nM, more preferably from about 1 to about 30 hM, and most preferably from
about 1 to about 5 nM.

Table 2: Binding Activity of Examples 186-202

Ex MCH Ki
(M)
186 605
187 14
188 15
189 18
190 13
191 22
192 18
193 7.1
194 4.1
195 10
196 3.9
197 79
108 11
199 23
206 30
207 22
208 9
209 10
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From these test results and the background knowledge about the compounds
described in the references in section “Background of the Invention”, it would be
apparent to the skilled artisan that the compounds of the invention have utility in
treating metabolic and eating disorders and the like diseases stated earlier.

5 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. | |
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A further preferred group of compounds are those listed below in Table 1a.
Table 1a:
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G7.2 F,6 OHAN~ H N SO O N WO 03/047568 PCT/ US02/ 38408 -222- WHAT IS
CLAIMED |'S: 1. A conpound represented by the structural formula Ar2. N R2
N1-Y-1 RIwwo03b4768 fornmula | or a pharmaceutical ly accept @olrasszaBg4oor

sol vate of said conmpound, isomer or racemc mxture wherein io Arl is
aryl, heteroaryl, (R7)P substituted arg\mgor (R7)-substituted heteroaryl,
wherein p is a nunber from1l to 3 and m p is nore than 1, each R7 can be
the same or different and is independently selected fromthe grou
consi stijng of alckyl, cycloal kyl| hal o] -CN, Reoxy, -CF3, -COCF3,

-C(O N(R8) 2, - )2, (Cl-C6)al kyl ene- [N -al kyl, -S(O) -al ky},
-S(02) - al kyl, 2) N(R8) 2, -N(R‘3)C(O)R5, (C C6) N(R8) C(O R5, N2,
-C(Oal kyl , H C(R8) 2QR8, _,—NCR8 and a CJEE noi e sel ected from
the group conS|st| te N[N N Q%N S\9%N O e DRy N -S NN
(cH2)o Ifand 77 N R NN/T\N/ N-1O N'~Q wherei ? @y\( i ¢ noi etly,
togetherf with Art, optionally formja fused ar
CN : “CN
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noi ety such as indole, indolone, benzimdazol e, benzoxazole, benzthiazole,
20 benzi soxazol e, or benztriazole; and further wherein if two R7 groups are
adj acent ,weaBa475a%lj acent R7 noi eties can optionally be joipcadiSvzgsvher to
form a net hyl enedi oxy or ethyl enedioxy noiety, Ar2 is aryl, heteroaryl,
(R7)p substituted aryl or (R7)p substituted heteroaryl, wherein pis a
nunmber from1 to 3 and when p is nmore2tan 1, each R7 can be the 25 sane
or different and is independently selected fromthe group consisting of

al kyl, WO 03/ 047568 PCT/US02/384p8 | 223 cycl ofll kyl, halo, -CN, alkoxy,

-CF3, -QCF3, - N(R8) 2, -N(R9)R, (|CL{CB) af ne- N(R9)2 -S-al kyl,

-S(O -allkyl, © )-al kyl, -S(02)N(RB) 2, -N( OR5, (Cl- C6)N(RB)C(O Rs5,
N2, - (O al kyl 02) R8, C(R8)2DR8,| CxNOR8 a ngyclic iety selected
fromthg group NSiN8t i ng pf li N~N | N,,/ /NJQNif%/WO “RH,,,% \ O N
-S NN ---:N ~(CH2)B8< 2N _rend NNNNN-~~ 5 v N O whereip said

cyclic noiety, togeth a fused arojmtic
noi ety quch as i ndol

benzi soqazol e, or be

r wth Art| can optionally f
i ndol one, | bengi m dazole, b xazol e, benzthi azol e,
riazole; and funther wherein<Yf two R7 groups are
adj acent|, said adjacgnt R7 noiefies| can optionallysbe joined together to
form a net hyl enedi oxy~,10 or ethyl enediloxy noi ety; is 0, Sor N(CN; Y
is a single bond or {yl ene gropup; K ils a C4-C8 cC kyl ene or [C4-C8
het er ocylcl oal kyl ene & eachfof saijd C4-C8 cycloa?ﬁylene or (4-C8

het er ocyictoal Kylgene group optional ry[c ntalnlnéaone or
a” :E:\ cl NH




15 two doubl e bonds inside the cyclic ring and optionally substituted with
1 to 4 R6 groups on the ring wherein each R6 is independently selected from

t he groupwoasngisss i ng of al kyl,

al koxy and - QOC(O

R6 is not attached to a carbon
nei t her
two R6 groups can be optionally

groups are - OH,

-al kyl

cycl oal kyl ,

- OH,

-N(R9) 2, PCIR®0884kY | |
with the proviso that when R6 is -CH or -N(R9) 2,
adj acent to a nitrogen and when two R6

R6 is on the <2 20 carbon on Z and further that

j oi ned together so that Z and said two R6
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cont ai ni
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A further preferred group of compounds are those listed below in Table 1b.
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10 -S(02)aryl,-S(02) N(H) al kyl , -S(02)N(al kyl)2, -S(02)al kyl,
-S(02) heterocycl oal kyl, -C(Oal kyl, -C(Oaryl, -C(O heteroaryl,
-C(O) het ewoapohtas kyl , -C(O N(H)al kyl, -C(O N(al kyl) 2, - e@cousprisnyl ,

-C(O Qal kyl, -C(O Qaryl or alkylene-C(O Cal kyl, wherein each of said
al kyl , aIkerne al koxy, aral kyl, aryl, heteroaryl het er oar al kyl or
cycloalkyl group can |ndependently ben%ﬁhsubstltuted hal osubstituted or 15
hydroxysubstituted; R4 is R3, alkoxy or -NR3)2, with the provi so that when
R4 is gttached to assul fur atom tlen| R4 is|not bydtogena RY i s2hydrogen
-N(R3) 2, al kyl, Cyt&fal kyl, cyc| oal kylal kyl | aryl, 7‘§yl , | heteroaral kyl,
al koxy |or al kaoxyal ene(>_mherein eatch of gai I>="af kyllene, al koxy, WO
03/ 047368 PCT/|US02/ 38408™ - 226| aral kyl, anyl ) Rgifaralky or cycl oal kyl
group gan i ndependent be nonsubstituted, [halesubst tuted jor

hydr oxysubst i tjut ed; i s hydrogen, alkyl orn I kwl ; 4 RO [i s hydropgen,
-C(Oallkyl or [-S(02)aMkyl. 5 RLO is R5 or halogen i T The fol |l ow ng
provi sgsthat—each_RS—of =N(R3) 2 canbe sane or different and 5
i ndependent |y |sel e d; that epch R8|and RY of EO) R8) 2,| -N(R9) 2 and

Val

-S(02) N(R8) 2 gan be~twhe ne or|different and isA pendent|l y sel e¢t ed;
10 and |that in the aBuve"Cheni cpl forul as, |each and R4 gan be the sane
or diflferent jand is dependently selected. 2. Thg&onpound of claim1

wherein 15 Arl is ary het eroaryl, (R7)-substitut aryl or
(R7) -sybsti tutjed het ryl, whereinip is g nunber/from1 tjo 3 and|when p
is nore_than each R7 tan be the sane or defprp%r and ig independently

sel ectdd from|the ggoup consist] néf-®f |al kyl , oal kyl, hal o, CN
al koxy,| - CF3, ocmg C(ONR3)R, -N(R9)2, (cC1- (ﬁal kyl ene- |N(R9) 2
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20 C6) N(R8) C(O R5, N2, -C(Oalkyl, C(02)R8, C(R8)20R8, C=NOR8 and a cyclic

noi ety selected fromthe group consisting of O C-FNNNS-/NONNNNO
NS N -Nvo-mslonzs68 CH2) o-2 N "N N N "~ N /N, ~ and~~ , PETNSG2/b8403
wherein said cyclic noiety, together with Ari, can optionally forma fused

aromatic noiety such as indole, indolone, benzimdazole, benzoxazole,
benzt hi azol e, 25 benzi soxazol e, or ber@tS 1 azol e; and further wherein if two

R7 groups are adjacent, said adjacent R7 noieties can optionally be joined
together to form a net hylrenedi oxyl&r | et hyl enedi oxy, iety, |Ar23Ps aryl,
het er oar yl , (R?)-substi%@ed arlyl or (R7)p substi Te eterjoaryl, |[wherein
p is ajnunber |[from1l to 3 and en p |s nore tha , Lleach R7 can be|the WD
03/ 047%68 PCT/US02/ 3840’8; -227 sanme of different d_is indgpendently
sel ected from|the gro onsi stling of |al kyl,| cy a(Nk)yI , hdl o, -CN
al koxy, -CF3, |- OGRE3 O R8)[2, -N(R9)2, (Cl- al kyl ene- |[N(R9) 2
-S-alkyl, -S(0O-al ks, -S(02)-al kyl, +S(02) N(R8)2, -N(R8)C(Q R5, (CiL-
C6) N( Ry (O Ry, NO2Z, - C{Oat Kyl (P2 R8 C(R8) 20R8, C=NOR8 [angpa cyclic
noiety| 5 selected fromM he group congisting of N OM:" SAN r p~ ,  NON
NN O|N-S NIN:N ZzO N N~/| UN N O whereiarsard eyclid noiety
together with|Art, can°16’bti onally forma fused ar o Y e noi ety such as
i ndol e,| i ndol one, berZl Ftiﬁj?azol e, benzopxazol ¢, benzt azol e,
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benzi soxazol e,
adj acent,
form a nmewbyBessds oxy
or -(Cl-C4)al kyl ene- group;

or benztriazol e;

and further wherein if two R7 groups are

10 said adjacent R7 noieties can optionally be joined together to
or et hyl enedi oxy noi ety; XisO;
(RB)m/ (RB)mMZ is ,

Y iPETAISOR/BSYhe bond
or a C4-C8 cycl oal kyl ene

or C4-C8 15 heterocycl oal kyl ene wherein each of said C4-C8 cycl oal kyl ene

or C4-C8 heterocycl oal kyl ene group optdd

bonds inside the cyclic ring a

nd optionally

nhally containing one or two doubl e
substituted with 1 to 4 R6

groups ri ng erein each| R&1 is i ndepenmlf se,‘/ecte d f3#8m { he
group Q@ iing of @l kyl , cycl pal kyl al N NG O -al kyll, with
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Xis 0; Yis a single bond or -CH2-, -CH2CH2-, -CH2CH2CH2- or

-CH2CH2CH2CH2-; 3 NNR Rl is 2 R2 is hydrogen; 10 and R3 is hydrogen,

- (C1- C6) awloyizj04756£3- C7) cycl oal kyl net hyl , ( Cl- C6) al koxy( CLrcoA)sab/kssbene- or

SQ2al kyl . 4. The conpound of claim1l wherein is Art and Are are the sanme or

different and are independently selected from phenyl, pyridyl,

(R7) P-substituted aryl or (R7)P subst 222t ed heteroaryl wherein p is a

nunber from1 to 3 and when p is nore than 1, each R7 can be the sanme or

different and is independently selected fromthe group consisting of

aI kyI c cl oal kyl , halo -CN, alkoxy, -CF3, -OCF3, -C(ONR8)2, -NR9)2,
SeS-aI kyl, -S(O 20 al kyl, -S(02)-al kyl,

- S( 02) R8 d_?’rrﬁr NO2, -C(O al kyI C(02) RS,
C(R8) 20 &R@@’%&%F’”@% bfﬁ)(%t%&(aﬂ B8 oce- or - CHRCHCHRCHD. -

Rl is -N(R3)2 or -C(O NH(C2-C3)al kyl eneN(R3) 2; 25 and R3 is hydrogen,

- (C1- C6) al kyl, -ar(Cl-C6)al kyl, heteroaryl, heteroarylalkyl, heterocyclyl,
hal o- substituted -(Cl-C6)al kyl, Aydrpf-substituted - (Cl-C6)al kyl or -(C3-
C7) cycl oal kyl, wherein each R3 can bq sane or different and is

I ndependently selected. 30 5. The ¢ pf claim1l wherein WO 03/ 047568
PCT/ US02/ 38408 -230 Arl and Ar2 ané independently phenyl, pyridyl,
R7-substituted phenyl or R7- Z
|
5 AI’1
formula |

or a pharmaceutically acceptable salt or solvate of said compound, isomer or racemic
mixture wherein

10 Ar' is aryl, heteroaryl, (R),-substituted aryl or (R”),-substituted heteroaryl,
wherein p is a number from 1 to 3 and when p is more than 1, each R’ can be the
same or different and is independently selected from the group consisting of alkyl,
cycloalkyl, halo, -CN, alkoxy, -CFs, -OCF3, -C(O)N(R®%)2, -N(R®)2, (C1-Ce)alkylene-
N(R®), -S-alkyl, -S(O)-alkyl, -S(O2)-alkyl, -S(02)N(R®)z, -N(R®)C(O)R®, (C:-

15 Ce)N(R®)C(O)R?, NO,, -C(O)alkyl, C(O2)RE, C(R®),0R?, C=NOR?® and a cyclic moiety
selected from the group consisting of

VEL L R

N—S N——=N ‘?? ‘?7 N
(?7 ' /| ’ NN ’z N /N ’ N/KO '\N/KO

wherein said cyclic moiety, together with Ar', can optionally form a fused aromatic
moiety such as indole, indolone, benzimidazole, benzoxazole, benzthiazole,

20  benzisoxazole, or benztriazole; and further wherein if two R’ groups are adjacent, said
adjacent R’ moieties can optionally be joined together to form a methylenedioxy or
ethylenedioxy moiety,

Ar? is aryl, heteroaryl, (R"),-substituted aryl or (R”),-substituted heteroaryl,
wherein p is a number from 1 to 3 and when p is more than 1, each R can be the

25 same or different and is independently selected from the group consisting of alkyl,



substituted pyridyl, wherein said Arl and Ar2 are the sane or different and
I's 1independently selected, and R7 nunbers 1 to 3 which can be the sane or
di f f er entwo 8agtsebei ng i ndependently sel ected fromthe gream/cso3sses i ng of
al kyl, cycloal kyl, halo, 5 -CN, al koxy, -CF3, -OCF3, -C(ONR8)2, -N(R9)2,
-S-alkyl, -S(O-alkyl, -S(02)-alkyl, -S(02)N(R8)2, -N(R8)C(OR5, -NX®2, --
IFF-0 = NNNg~~N*N"' N~N ~ N\72886 SNNand N Z| N,ZNN"' N
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wherein said cyclic moiety, together with Ar', can optionally form a fused
aromatic moiety such as indole, indolone, benzimidazole, benzoxazole, benzthiazole,
benzisoxazole, or benztriazole; and further wherein if two R’ groups are adjacent,
said adjacent R’ moieties can optionally be joined together to form a methylenedioxy
10  or ethylenedioxy moiety,
~ Xis O, Sor N-(CN);
Y is a single bond or alkylene group;
Z is a C4-Cg cycloalkylene or C;-Cg heterocycloalkylene wherein each of said
C4-Cs cycloalkylene or C,4-Cg heterocycloalkylene group optionally containing one or
15 two double bonds inside the cyclic ring and optionally substituted with 1 to 4 R°®
groups on the ring wherein each R® is independently selected from the group
consisting of alkyl, cycloalkyl, -OH, -N(R®)2, -NR°COalkyl, alkoxy and -OC(O)-alkyl,
with the proviso that when R® is —OH or -N(R®),, R® is not attached to a carbon
adjacent to a nitrogen and when two R°® groups are -OH, neither R°® is on the same
20 carbon on Z and further that two R® groups can be optionally joined together so that Z
and said two R® groups together form a bicycloalkylene or bicycloheteroalkylene

group containing from 5 to 12 atoms;



R4 is R3, (Cl-C6)al koxy or -N(R3)2 wherein each R3 can be sane or different
and is independently selected, with the proviso that when R4 is attached to
a sul fur watomtdagn R4 i s not hydrogen; R5 is hydrogen, - (PCIAGH)/a84ky| ,
-(C3-C7)cycl oal kyl, -(C3-C7)cycl oal kyl (C1-C6)al kyl, 10 aryl, aralkyl,

het er oar al kyl , (Cl-C6)al koxy or (Cl-C6)al koxy(Cl-C6) al kyl ene-, wherein

each of said alkyl, alkylene, alkoxy;2&alkyl, aryl, heteroaral kyl or

cycl oal kyl group can independently be nonsubstituted, hal osubstituted or

hydr oxysubsti t ut d/ R8 i s hydrogen, -(Cl-C6)alkyl or
- (C3-C7) cycl oal gyT~ 1§ 6. The conpound of claim5 wherein Ar' is
R7- substi t ut ed ph I d said R7 is one group positioned at the

3-position dR'isai d s8 stlandtbeltemwlyyl with respect to the |inking point to
Z. 20 7. The conpound of claim®6 wherein R7 is -CN, -OCF3, chloro,

-C(O N(R8) “Ho) N( RO} A" or - N(R8) )RRB 8. The compound of claim5 wherein
Ar' is pyri Ar2 is hal o- ub’§|tuted phenyl or (CF3)-substituted
phenyl. 25 9 Wmound ok vvherel n Ar' is pyridyl and Ar2 is
hal o- sulrst ?E' )P dyl or CF3) suz)sti tuted pyridyl. 10. A conpound
selected 4rom %roup consisting of WD 03/047568 PCT/ US02/ 38408 - 232
a 1K NH 1 OH OLINN NH CH "N ' Nherdls-and q independently number O to

6, the sum of s and q is 2 to 6 and r numbers 0 to 3;
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orR'is
-N(R?)2, -N(H)C(O)alkyleneN(R®),, -C(O)N(H)alkyleneN(R%)z,
-C(O)N(alkyl)alkyleneN(R®)., -alkyleneC(H)(OH)alkyleneN(R®),
s -N(alkylalkyleneN(R®%)2, -N(H)alkyleneC(O)R®, -N(alkyl)alkyleneN(alky!)S(Oz)R® or

—N(alkyl)alkyleneC(O)N(R>)z;

R2?is hydrogen or alkyl;

each R® is independently hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
alkoxyalkylene-, aryl, aralkyl, heteroaryl, heterocyclyl, heteroaralkyl, -S(Oz)alkyl,

10 -S(O2)aryl,-S(O2)N(H)alkyl, -S(O2)N(alkyl)z, -S(Oz)alkyl, -S(Oz)heterocycloalkyl,
-C(O)alkyl, -C(O)aryl, -C(O)heteroaryl, -C(O)heterocycloalkyl, -C(O)N(H)alkyl,
-C(O)N(alkyl)2, -C(O)N(H)aryl, -C(O)Oalkyl, -C(O)Oaryl or alkylene-C(O)Oalkyl,
wherein each of said alkyl, alkylene, alkoxy, aralkyl, aryl, heteroaryl, heteroaralkyl or
cycloalkyl group can independently be nonsubstituted, halosubstituted or

15 hydroxysubstituted;

R*is R3, alkoxy or -N(R®), with the proviso that when R* is attached to a sulfur
atom then R* is not hydrogen;

R® is hydrogen, -N(R®)2, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heteroaralkyl, alkoxy or alkoxyalkylene-, wherein each of said alkyl, alkylene, alkoxy,

~ NHJA ;!'l NHOH O

NN
Cl
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aralkyl, aryl, heteroaralkyl or cycloalkyl group can independently be nonsubstituted,
halosubstituted or hydroxysubstituted;

R® is hydrogen, alkyl or cycloalkyl;

R® is hydrogen, -C(O)alkyl or —S(O2)alkyl.

R'"is R® or halogen;

with the following provisos:

that each R® of -N(R®), can be same or different and is independently selected;

that each R® and R°® of -C(O)N(R®)z, -N(R®)2 and
-S(02)N(R®), can be the same or different and is independently selected;
and
that in the above chemical formulas, each R® and R* can be the same or

different and is independently selected.

2. The compound of claim 1 wherein

Ar' is aryl, heteroaryl, (R"),-substituted ary! or (R"),-substituted heteroaryl,
wherein p is a number from 1 to 3 and when p is more than 1, each R’ can be the
same or different and is independently selected from the group consisting of alkyl,
cycloalkyl, halo, -CN, alkoxy, -CFs, -OCFs3, -C(O)N(R®)2, -N(R®)z, (C+-Cs)alkylene-
N(R®). -S-alkyl, -S(O)-alkyl, -S(Oz)-alkyl, -S(O2)N(R®)z, -N(R®)C(O)R®, (Cs-
Ce)N(R®C(O)R?, NO2, -C(O)alkyl, C(02)R?, C(R®);0R®, C=NOR? and a cyclic moiety
selected from the group consisting of

T v L )

N7
f}ll—S N:N I——'N LL) —(CHa)o.2 and "L)\i_N
(?7\'”1; ET\/L N /N - K /K N/J%o

wherein said cyclic moiety, together with Ar', can optionally form a fused aromatic
moiety such as indole, indolone, benzimidazole, benzoxazole, benzthiazole,

benzisoxazole, or benztriazole; and further wherein if two R’ groups are adjacent, said

adjacent R’ moieties can optionally be joined together to form a methylenedioxy or
ethylenedioxy moiety,
Ar is aryl, heteroaryl, (R7)p-substituted aryl or (R"),-substituted heteroaryl,

wherein p is a number from 1 to 3 and when p is more than 1, each R’ can be the

Cl
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same or different and is independently selected from the group consisting of alkyl,

cycloalkyl, halo, -CN, alkoxy, -CFs, -OCF3, -C(O)N(R®),, -N(R®)2, (C1-Cg)alkylene-

N(R®), -S-alkyl, -S(O)-alkyl, -S(O,)-alkyl, -S(O2)N(R®)z, -N(R®)C(O)R>, (C1-

Ce)N(R®)C(O)R®, NO2, -C(O)alkyl, C(O2)R®, C(R®).0R®?, C=NOR?® and a cyclic moiety
5  selected from the group consisting of

— 0
w0 ) ‘%ﬁj R

|

KN,N

N—S N—=N I——N‘l? l__(CHz)ozand \ N
R AN > <A,

wherein said cycllc moiety, together with Ar', can optionally form a fused aromatic
moiety such as indole, indolone, benzimidazole, benzoxazole, benzthiazole,
benzisoxazole, or benztriazole; and further wherein if two R’ groups are adjacent,
10 said adjacent R’ moieties can optionally be joined together to form a methylenedioxy
or ethylenedioxy moiety;
Xis O;
Y is a single bond or -(C1-Cs)alkylene- group;

o (R%)m 2

Zis , or a C4-Cg cycloalkylene or C4-Cg
15 heterocycloalkylene wherein each of said C4-Cg cycloalkylene or C4-Cg
heterocycloalkylene group optionally containing one or two double bonds inside the
cyclic ring and optionally substituted with 1 to 4 R® groups on the ring wherein each R®
is independently selected from the group consisting of alkyl, cycloalkyl, -OH, alkoxy
and -OC(O)-alkyl, with the proviso that when R°® is -OH, R® is not attached to a carbon
20  adjacent to a nitrogen and when two R® groups are -OH, neither R® is on the same
carbon on Z and further that two R® groups can be optionally joined together so that Z
and said two R® groups together form a bicycloalkylene or bicycloheteroalkylene
group containing from 5 to 12 atoms;
R' is -NHC(O)(C2-Cs)alkyleneN(R®)z2, -C(O)NH(C2-Cs)alkyleneN(R%).,

2 -C(O)N(CHa)(C2-Cs)alkyleneN(R?)z, -alkyleneC(H)(OH)(C+-Cz)alkyleneN(R),

“
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-N(CH3)(C2-Ca)alkyleneN(R?), -N(H)(C2-Cs)alkyleneC(O)R®, -N(CHa)(C-
Ca)alkyleneN(CH3)S(02)R® or -N(CHa)(C2-Cs)alkyleneC(O)N(R>),, wherein each R
can be the same or different and is independently selected;

R?is hydrogen or -(C-Ce)alkyl;

each R?® is independently hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
alkoxyalkylene-, aryl, aralkyl, heteroaryl, heterocyclyl, heteroaralkyl, -S(Oz)alkyl,
-S(0Oz)aryl,-S(02)N(H)alkyl, -S(O2)N(alkyl)z, -S(O2)alkyl, -S(O2)heterocycloalkyl,
-C(O)alkyl, -C(O)aryl, -C(O)heteroaryl, -C(O)heterocycloalkyl, -C(O)N(H)alkyl,
-C(O)N(alkyl)z, -C(O)N(H)aryl, -C(O)Oalkyl, -C(O)Oary! or alkylene-C(O)Oalkyl,
wherein each of said alkyl, alkylene, alkoxy, aralkyl, aryl, heteroaryl, heteroaralkyl or
cycloalkyl group can independently be nonsubstituted, halosubstituted or
hydroxysubstituted;

R* is R%, (C;-Cg)alkoxy or -N(R®)2, with the proviso that when R* is attached to
a sulfur atom then R* is not hydrogen;

R® is hydrogen, -N(R?)2, -(C1-Ce)alkyl, -(C3-C7)cycloalkyl, -(C3-Cr)cycloalkyl(C1-
Ce)alkyl, aryl, aralkyl, heteroaralkyl, (C1-Cg)alkoxy or (C4-Ce)alkoxy(C1-Ce)alkylene-,
wherein each of said alkyl, alkylene, alkoxy, aralkyl, aryl, heteroaralkyl or cycloalkyl
group can independently be nonsubstituted, halosubstituted or hydroxysubstituted;

R® is -(C4-Ce)alkyl, (C3-Ce)cycloalkyl, -OH, -O-(C1-Ce)alkyl, -OC(0)-(C4-Ce
alkyl), with the proviso that when R® is -OH, R® is not attached to a carbon adjacent to
a nitrogen and when two R® groups are -OH, neither R® is on the same carbon on Z;

R® is hydrogen, -(C1-Ce)alky! or -(C3-C7)cycloalkyl;
with the following provisos

that each R® of -N(R%)2 can be same or different and is independently selected;

that each R® and R® of -C(O)N(R®), -N(R®); and -S(O2)N(R®). can be the same
or different and is independently selected,;
and

where in the above chemical formulas, each R® and R* can be the same or
different and is independently selected.

3. The compound of claim 1 wherein
Ar' and Ar? are the same or different and are independently selected from
phenyl, pyridyl, (R)p-substituted aryl or (R")p-substituted heteroaryl, wherein p is a
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number from 1 to 3 and when p is more than 1, each R’ can be the same or different
and is independently selected from the group consisting of alkyl, cycloalkyl, halo, -CN,
alkoxy, -CFs, -OCF3, -C(O)N(R®)z2, -N(R®)2, (Cs-Cs)alkylene-N(R®) -S-alkyl, -S(O)-
alkyl, -S(Oz)-alkyl, -S(O2)N(R8),, -N(R®)C(O)R?, (C1-Cs)N(R®)C(O)R®, NO2, -C(O)alkyl,
5 C(0,)R® C(R®),0R® or C=NOR?®;
Xis O;
Y is a single bond or —CH,-, -CH2CH,-, -CH2CH2CH;- or -CH2CHCH>CHz-;

R'is :

R? is hydrogen;
10 and
R3 is hydrogen, -(C1-Ce)alkyl, -(C3-C7)cycloalkylmethyl, (C1-Ce)alkoxy(Cs-
Ce)alkylene- or SOzalkyl.

4. The compound of claim 1 wherein
15 Ar' and Ar? are the same or different and are independently selected from
phenyl, pyridyl, (R”),-substituted aryl or (R")p-substituted heteroaryl, wherein p is a
number from 1 to 3 and when p is more than 1, each R’ can be the same or different
and is independently selected from the group consisting of alkyl, cycloalkyl, halo, -CN,
alkoxy, -CFa, -OCF3, -C(O)N(R®)z, -N(R®)2, (C1-Cg)alkylene-N(R®), -S-alkyl, -S(0)-
20 alkyl, -S(O2)-alkyl, -S(02)N(R®)2, -N(R})C(O)R®, (C1-Cs)N(R®)C(O)R®, NO, -C(O)alkyl,
C(02)R®, C(R®),0R® or C=NOR?,
Xis O;
Y is -CH,CH»-, -CH2CH2CH,- or -CH>CH2CH2CHz-;
R is -N(R®), or -C(O)NH(C2-Ca)alkyleneN(R®%.;
25 and
R® is hydrogen, -(C1-Ce)alkyl, -ar(C-Ce)alkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, halo- substituted -(Cs-Cg)alkyl, hydroxy-substituted -(C4-Cg)alkyl or -(Cs-
C;)cycloalkyl, wherein each R® can be same or different and is independently
selected.
30

5. The compound of claim 1 wherein
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Ar' and AP are independently phenyl, pyridyl, R”-substituted phenyl or R’-
substituted pyridyl, wherein said Ar' and Ar* are the same or different and is
independently selected, and R’ numbers 1 to 3 which can be the same or different,
each being independently selected from the group consisting of alkyl, cycloalkyl, halo,

5 -CN, alkoxy, -CF3, -OCF3, -C(O)N(R®)z, -N(R®)., -S-alkyl, -S(O)-alkyl, -S(O)-alkyl,
-S(02)N(R®),, -N(R®)C(O)R®, -NOy,

. = = Iy IR
e R Tl TR R ] e
0]
n =N — an SN
P "y ?\\Nk) @ % N

wherein each R® and R® can be the same or different and is independently selected,

or two adjacent R’ groups can be joined together to form a methylenedioxy or

10  ethyelenedioxy group;
Xis O;
Yis 'CHQCHQ', —CHzCHzCHz- or —CHQCH2CHQCH2';

%/I\O , ‘{N/D : E4./"’/3\0#’,

_R® 0O

%{O or ‘c;N@N)L R
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R® is hydrogen, -(C1-Ce)alkyl, -(Cs-C7)cycloalkyl, -(C3-Cr)cycloalkyl(C+-Ce)alkyl,
(C1-Ce)alkoxy(C1-Ce)alkylene-, aryl, aralkyl, heterocyclyl, heteroaryl or heteroaralkyl,
wherein each of said alkyl, alkylene, alkoxy, aralkyl, aryl, heteroaryl, heteroaralkyl or
cycloalkyl group can independently be nonsubstituted, halosubstituted or

5 hydroxysubstituted;

R* is R, (C:-Cg)alkoxy or -N(R®), wherein each R® can be same or different
and is independently selected, with the proviso that when R* is attached to a sulfur
atom then R* is not hydrogen;

R® is hydrogen, -(C1-Ce)alkyl, -(C3-C7)cycloalkyl, -(Cs-C7)cycloalkyl(C+-Ce)alkyl,

10 aryl, aralkyl, heteroaralkyl, (C1-Ce)alkoxy or (C1-Cg)alkoxy(C1-Ce)alkylene-, wherein
each of said alkyl, alkylene, alkoxy, aralkyl, aryl, heteroaralkyl or cycloalkyl group can
independently be nonsubstituted, halosubstituted or hydroxysubstituted;
and

R® is hydrogen, -(Cs-Cs)alkyl or -(C3-C7)cycloalkyl.

15
6.  The compound of claim 5 wherein Ar' is R”-substituted phenyl and said R’ is
one group position'ed at the 3-position of said substituted phenyl with respect to the
linking point to Z.

20 7. The compound of claim 6 wherein R’ is -CN, -OCFs3, chloro, -C(O)N(R®).,
-N(R®%),, or -N(R®)C(O)R®.

8. The compound of claim 5 wherein Ar'is pyridyl and Ar? is halo-substituted
phenyl or (CF3)-substituted phenyl.

25 |
9. The compound of claim 5 wherein Ar'is pyridyl and Ar? is halo-substituted
pyridyl or (CF3)-substituted pyridyl.

10. A compound selected from the group consisting of
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conprising admnistering to a patient a therapeutically effective anount of
at |l east one conpound of claiml to a patient in need of such treatnent.
12. A nmetwod3ofi7s6s eati ng a netabolic disorder, an eating @#CIarSdzBs40%
di abetes 10 conprising adm nistering to a patient a therapeutically
effective anount of at |east one conpound of claim10 to a patient in need
of such treatnent. 13. The nethod of-28%rm 11 wherein said eating disorder
is hyperphagia. 15 14. The nethod of claim 11 wherein said netabolic
di sorder is obesi @5. The net hod of Fcl aim 12 wherein said eating
di sorder is hyper @ a. WD 03/047568 P&l @2/ 38408 -244 16. The net hod
of claim 12 whereinFSaid netabolic disﬂ!?-r is obesity. 17. A nethod of
treating a disogpdernassoci ated with obesFty conprising 5 adm nistering to a
manmal in need g%T%uch treatnment a thergpeutically effective anmount of at
| east one conpou N §i1|n11 or a ﬁﬁﬁrnaceutically acceptable salt or

d

sol vate of sai 18. A net hogN-ef t ting a disorder associated
i 0 adminis |6§kLQ a} | in need of such

€] anount/of | east one conpound of
, armaceutically accéptable salt o6r solvate of said
conpound. 19. e nethod of claim wherein said disorder associated with
obesity is at 115 | east one of ty di abetes, insulin resistance,
hyperllpldenlﬁ or hypertension. 20. TH nmethod of claim 18 wherein said
di sorder associatedFwi th obesity is at Fleast one of type Il diabetes,

i i perlipi dem a or bhyperarension. 20 21. A nethod of
sion, manic depreﬁajon, anxi ety, schizophrenia and
sl eep di sorders coRpfising adm nisteringZto a mammal in need of such
treatnment a ther ically effectivg a«-unt of at |east one conpound of
claim1l or a ph ceutically accept Ie salt or solvate of said conpound.

25 22. A nethod o reating maj or ep mani ¢ depression, anxiety,
schi zophreni a sleep dlsorders r - nistering to a mamal in
need of such at therapeu <q-lly efkféct | anount of at |east one

conpound of cl &l

QL

claim 10, or

treating maj or def
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10 or a pharmaceutically acceptable salt or solvate of said conpound. 30
23. A nmethod of treating an eating disorder which conprises adm nistering
to a nanwalosiomrsaged of such treatnent an anount of a .fi rstr/csopswosnd, said
first conpound being a conmpound of claim 1, or a pharnaceutically
acceptabl e salt or solvate of said conpound; WO 03/047568 PCT/ US02/ 38408
-245- and a second conpound, said setgﬁa‘conpound bei ng an anti obesity
and/or anorectic agent selected fromthe group consisting of a R3 agoni st,
a thryom nmetic agent, an anorectic agent and an NPY antagonist; 5 wherein
t he amounts of the first and second conpounds result in a therapeutic
effect. 24. A npthod of treating an eating disofder which conprises

adm nistering tp a nmanmmal in need of such treatment 10 an anmount of a
first conpo aid first conpound being a 6Ei§ﬁﬂnd of claim 10, or a
phar maceut i cal cceptable salt or solvate o i.d, conpound; and a second
conpound, said secphd co und being an antiobesity and/gr »anorectic agent
sel ected from t hgZgneotp-Loefisi sting of a R3 agoni o, ™ y6mi netic 15
agent, an anorectic :agent and an NPY antagoni st; whegtein the anmounts of the
first and second cpnppunds result in a therapeutic jfect. 25. A
pharmaceutical conpagition which conprises a therapedtically effective 20
anount of: a first go®pound, said first compound beilng a conmpound of claim
1, or a pharnaceu al |y acceptable salt or sol vafle ®f said conpound; a
second compound, sajgisecond conpound bei ng an antire&esity and/ or

anorectic agent sel ectednfromthe group consist;ng of a M3 agonist, a

thryom netic agent, an anorectic agent and NPY antagonist; and
|
F

° D
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CN



a pharmaceutically acceptable carrier. 26. A pharmaceutical conposition
whi ch conprises a therapeutically effective anmount of: 30 a first
conpound, weaiz@4fses st conpound bei ng a conpound of cl ai m 1,pCarusaz/38408
pharmaceutically acceptable salt or solvate of said conpound; a second
conpound, said second conpound sel ected fromthe group consisting of an
al dose reductase inhibitor, a glycoge%4bhosphorylase inhibitor, a WD

03/ 047568 PCT/ US02/ 38408 -246 sorbitol dehydrogenase inhibitor, a protein

tyrosi ne phospbatase 1 B inhibitor, a dipeptf®yl protease inhibitor,
i nsulin, ap' n mmetic, nmetformn, ac troglitazone,

rosaglitazone OWHI t azone,\ GW 1929, a sulf urea, glipazide,

gl yburide, Fard chl grprapamigé; and 5 a phar maceuthrcal |y ceptabl e carrier.
27. A pharnmaceuti®al \conposition conprising a t utmcattaH ef f ecti ve
anount of at | east conpound of claim1 in conpination wth at | east
one pharmaceuti call acceptable carrier. 10 28. har maceut i cal
conposition conprisiyg a therapeutically effecti mount of at |east one

conmpound of claim 104 n conbination with at | east éne pharmaceutically
acceptable carrier.

29. A process for maki ng asphar naceuti cal
conposi tion conpri sNyf conbining at | east one o@ nd of claiml, and at
| east one pharmaceutifcal |y acceptable carrier. CN

Q e

cl NH O
%I\N/\/I\D o)\N/\/N on

| ¢
CN N

Fd_r F
cl
NH
A

S
O CN

V4



WO 03/047568

Cl
Cl

Ci

4

-242 -

Cl

Cl

PCT/US02/38408



10

15

WO 03/047568 PCT/US02/38408

- 243 -

Cl Cl

CI/©\NH CI/@NH

o)\N/\/NQ O)\N/\/NO

o .,

Cl

NH
o)\N/\/NO

or a pharmaceutically acceptable salt or solvate thereof.

CN

11. A method of treating a metabolic disorder, an eating disorder or diabetes
comprising administering to a patient a therapeutically effective amount of at least one
compound of claim 1 to a patient in need of such treatment.

12. A method of treating a metabolic disorder, an eating disorder or diabetes
comprising administering to a patient a therapeutically effective amount of at least one
compound of claim 10 to a patient in need of such treatment.

13.  The method of claim 11 wherein said eating disorder is hyperphagia.

14.  The method of claim 11 wherein said metabolic disorder is obesity.

15.  The method of claim 12 wherein said eating disorder is hyperphagia.
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16.  The method of claim 12 wherein said metabolic disorder is obesity.

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

solvate of said compound.

18. A method of treating a disorder associated with obesity comprising
administering to a mammal in need of such treatment a therapeutically effective
amount of at least one compound of claim 10, or a pharmaceutically acceptable salt or

solvate of said compound.

19.  The method of claim 17 wherein said disorder associated with obesity is at

least one of type Il diabetes, insulin resistance, hyperlipidemia or hypertension.

20. The method of claim 18 wherein said disorder associated with obesity is at

least one of type Il diabetes, insulin resistance, hyperlipidemia or hypertension.

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

or a pharmaceutically acceptable salt or solvate of said compound.

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

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

23. A method of treating an eating disorder which comprises administering to a
mammal in need of such treatment
an amount of a first compound, said first compound being a compound of claim

1, or a pharmaceutically acceptable salt or solvate of said compound;
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and
a second compound, said second compound being an antiobesity and/or

anorectic agent selected from the group consisting of a 83 agonist, a thryomimetic

agent, an anorectic agent and an NPY antagonist;

wherein the amounts of the first and second compounds result in a therapeutic

effect.

24. A method of treating an eating disorder which comprises administering to a

mammal in need of such treatment

an amount of a first compound, said first compound being a compound of claim

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

a second compound, said second compound being an antiobesity and/or
anorectic agent selected from the group consisting of a 3 agonist, a thryomimetic

agent, an anorectic agent and an NPY antagonist;

wherein the amounts of the first and second compounds result in a therapeutic

effect.

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

a first compound, said first compound being a compound of claim 1, or a
pharmaceutically acceptable salt or solvate of said compound;

a second compound, said second compound being an antiobesity and/or
anorectic agent selected from the group consisting of a 33 agonist, a thryomimetic
agent, an anorectic agent and NPY antagonist; and

a pharmaceutically acceptable carrier.

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

a first compound, said first compound being a compound of claim 1, or a
pharmaceutically acceptable salt or solvate of said compound;

a second compound, said second compound selected from the group

consisting of an aldose reductase inhibitor, a glycogen phosphorylase inhibitor, a
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sorbitol dehydrogenase inhibitor, a protein tyrosine phosphatase 1B inhibitor, a
dipeptidyl protease inhibitor, insulin, an insulin mimetic, metformin, acarbose,
troglitazone, rosaglitazone, pioglitazone, GW-1929, a sulfonylurea, glipazide,
glyburide, and chlorpropamide; and

a pharmaceutically acceptable carrier.

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

acceptable carrier.

28. A pharmaceutical composition comprising a therapeutically effective amount of
at least one compound of claim 10 in combination with at least one pharmaceutically

acceptable carrier.

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

least one compound of claim 1, and at least one pharmaceutically acceptable carrier.



