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Provi si OR@h pAPbication No. 60/277,584, filed March 21, 2P94&is0%fk:;BACKGROUND
OF THE I NVENTION This invention relates to antagonists for

mel ani n-concentrating hornmone (MCH) and their use in the treatnent of

met abol i ¢ and eating disorders. MCH, a cyclic peptide, was first identified
over a decade ago in teleost fish 15 where it appears to regul ate col or
change. Mdre recently, MCH has been the subject of investigation for its
possible role as a regul ator_of eating behavior in manmmls. As reported by
Shingda et al., Nature, VoI'V.‘C*:‘séﬁTﬁ&’?N ET(,S.A'\i%!)'S%'ER ':lﬂiﬁ 670-673, MCH defi ci ent
m ce” have reduced body wei QM%% JOF ypophagi a (reduced v
feeding). In view of their findings, it was suggested that antagoni sts of
MCH action 20 may be effective for the treatnment of obesity. U S. Patent No.
5,908, 830 discloses a conbination therapy for the treatnent of diabetes or
obesi ty i nvolhisgpplvatiomdiainme sité benhefit offU.8. Pedbabioniat Applieatiorcr easi ng agent
and a feedi ng behavi or nodifyin agent, an exanple of the latter being an
MCH ant §o®0 7.7-5§4-§U3M\M3‘}0'U§1 T&@\-NVENTI ON I n one enbodi ment, this

inv%]ti on provides novel conpounds having MCH antagonist activity. These
conpounds are represented by structural formulal: RR I1qg XR 3 R R-~A1,

X "' (CHRATKGROGND OO THH INVERFIOR 1 3 SEP 2005 PCT/ US02/ 08338 or a

pharmaceutically acceptable salt , solvate or prodrug thereof, wherein
This invention relates to antagonists for melanin-concentrating hormone (MCH)

and their use in the treatment of metabolic and eating disorders.
MCH, a cyclic peptide, was first identified over a decade ago in teleost fish
15  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
feeding). In view of their findings, it was suggested that antagonists of MCH action
20 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.

5 SUMMARY OF THE INVENTION

In one embodiment, this invention provides novel compounds having MCH

antagonisf activity. These compounds are represented by structural formula I:
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mis a nunber fromO to 3; nis a nunber fromO to 3; 5 mand n maybe the
sane or different; X is CH N, or G(CL-C3)alkyl; X2 is NR5, E 9 S,
SO, S2, 19—#&%(01-06)& kyl), or CH (CH2O (Cl-C3)al kyl); X3.is (3 Ii)\l- ;X4
is asingPdBBit, 0, N, NH NR7 or when X4 is N, R2 and %4UUR4818n 10
together to forma heterocycl oal kyl group such as piperidine, pyrrolidine,
mor phol i ne, N piperazine, thionorpholiZne or '~ where the N of X4 i's: the
het er oat om of sai d heterocycl oal kyl group, wherein said heterocycl oal kyl
groups can be optionally substituted with one or nore al kyl, aryl, aral kyl,
or cycloal kyl al kyl; Ar is an arylene or heteroarylene group; 15 Ris
R4- pheyla piRrmageutigally RoapjabidisaltN-soivale or Reognugtherreafs wReregri mi dyl ; R
i s hydrogenmisa@@intE3)fadmWto 32 i s al kyl, arylal kyl, substituted arylal kyl, .
cycl oal kyl, cycloal kyl al kyl (i.e. cyclopropyl nethyl), Re-phenyl,
RS- pyri dyl , "H8-AMMEST rapbkiteld; R3 is hydrogen, OH -Q(Cl-C3)al kyl, or
nongsubsti t%%ﬂd%m@%é’?ﬁ%%’%m u&e&ﬁgﬁ&gm C3)al kyl; R4 and R8 maybe the sane.
er 083, eac

or different, "'nmay nu eing independently selected fromthe
group consi $¢1ii®¢WfN,WC¢QG¢‘C8§\|"(Eg,1' c6)al kyl, -(Cr halo, -CN

(C1-C6) al koxy, - CF3, - OCF3, - - CONH( C1- C6) al kyl , - CON(C1-C6) al kyl

(CL- 08) al kyIX*is NR. CRpP0$¢ 80. G al &hiH(C +-Qelxiy Mgr EHSHO(G 1-Ca)abie!);

NHC( O) N( ( C1- %6 5%82;?4.&- C6) al kyl ), -NHSOQ2(Cl-C6)al kyl, -S(CLl-C8)al kyl,
-SO(Cr Co) al'kyT,” - Cl- C6) al kyl, -SO2NH (C1-C6)al kyl, - Cl-C3)al kyl ene0-

, and NO2 orx*tige single domdl 0N, MIHT WoRAE! akent X RE N RERRdHIgRINNBIm may form a
met hyl enedi oxy, propyl enedi oxy or ethyl enedi oxy group; R5 is hydrogen,
noh8ubdegetheet® formmm @@mdlcnaigsdcgrom_sucb)aal piperidinen putsetidingt marphebingr

hal osubstituted (C3-C7)cycl oal kyl, nonsubstituted.or hal osubstituted (C3-

C7) cycl oal kyl (C1- C6) al kyl , nggg__ rtyted or haj_ash sN tuted - (Cl-CB)
al kyl ene(CL 1 3 SEP 2005 WO 02/ PCT/ US02/ Co6) al koxy,

nonsubstituted or halosubstituted al @\Jo,xycar bonyl, non$ubstituted or , .
hal osul4ReragNBdthieMPTPheHRe @st i t ut ed “or  hal osubst i t ut ed Wiere thr Meafosl Ry |

nonsubgg i ' ar 0, |
nonsbghe sy PSR BINPL AT ar OB RR30RY groues
( C1- Co)cahkyd bistiomialty daBstitated@ith Wist bt mbesl alkyl, arlabesidpls br tydleslkylalkyl;-
het er oar al kyl, nonsubstituted or hal osubstituted C(O NH(Cl- C3)al kyl ene
N(R9) 2, - S&F(iTan@sylangr heterpaerdene grBLRis i ndependently sel ected from = -
- SEEND Ris R*-phenyl, R%pyridyl, R*-pyridyl-N-oxide, R*pyrazyl or R*pyrimidy;
R'is hydrogen, or (Ci-Cs)alkyl;
R?is alkyl, arylalkyl, substituted arylalkyl, cycloalkyl, cycloalkylalkyl (i.e.
cyclopropylmethyl), R®-phenyl, R%-pyridyl, R®-pyridyl-N-oxide;
R?is hydrogen, OH, -O(C1-C3)alkyl, or non-substituted or halosubstituted (C1-
20  Cj)atkyi,

R* and R® maybe the same or different, may number 0 to 3, each being

o i
;

independe:ntly selected from the group consisting of hydrogen, -(C+-Cg)alkyl, -(Cs-
C)cycloalkyl, halo, -CN, (C4-Cg)alkoxy,-CF3, -OCF3, -CONH;, -CONH(C1-Cg)alkyl, -
CON(C4-Cg)alkyl (C1-Cs)alkyl, -NH,, -NHC(O)(C4-Cs)alkyl, -NHC(O)NH(C4-Cg)alkyl, -
25  NHC(O)N((C1-Cs)alkyl)((C1-Ce)alkyl), -NHSO,(C+-Cs)alkyl, -S(C4-Ce)alkyl, -SO(C1-
Cs)alkyl, -SO2(C+-Cg)alkyl, -SO,NH (C+-Cs)alkyl, -O(C4-C;)alkyleneO- , and NO; or two
adjacent R* or two adjacent R® groups together may form a methylenedioxy,
propylenedioxy or ethylenedioxy group;
R® is hydrogen, nonsubstituted or halosubstituted -(C+-Cs)alkyl, nonsubstituted
30 or halosubstituted (C3-C;)cycloalkyl, nonsubstituted or halosubstituted (Cs-
C7)cycloalkyl(C4-Cg)alkyl, nonsubstituted or halosubstituted -(C4-Cg) alkylene(C-



SQZN SO2NH2, - SO02NHal kyl, -S02Nal kyl 2, and R6 and R7 nmay be the sane or
different, each being independently selected from hydrogen nomSuift Mtut ed

or hal osw@q;;t,@ggd (C1-&)alkyl; or R6 and R can be ther to
forma 4 toZ%) menbered ring; and RO is hydr ogen, (Cl1- CG) b?t/QIs&l}/&ggﬂ;e

(C3-C7)cycl oal kyl, (C3-C7)cycl oal kyl nethyl, aral kyl or heteroaral kyl, or
the nmoiety - N R9)2 may represent a pyr Iidi ne, piperazine or piperi di ne
wherein_the N of N R9g2 is the N of said pyrrolidine, piperazine or

pi per i deIalikoxy, NSURS W@Df ba&wbs@ut%a%@mmbpayln RapswIsttgeehdra | wherein

X1l is 7, preferabl

N- RI7 %8%6\&“”%(33 r@h ﬁ?%tff?ﬁu%a %Ao%quﬁwéé‘@ ﬁﬂgci@gf’% plroef er abl yy
when R nonsipefitited opnglosubstitutad ﬁéteadaryt h@ngﬁbmg@ﬁj i t@é’loﬁubﬁlmt@d@ﬂ@lﬂw or
pyridyl; Rl is hydrogen; R2 is - Y wher e is preferably 1-3

subst i tnenaubstitetho 9Ios@b$tﬁetesﬂa6% C@a &yibenzim@a@nte neasubgiituteg or

d | d f hal
ST 0 B e B G S o
9 _ ;- C]\L
RS 1 5 Pyt e N s SO SR o AR F‘?ﬂft e A0 Belopredgps, - o

cycl opropyl net hyl, CH2-aryl, CH2- he'éf(é CH2- 0-Y C1- C6) al kyl, or
oy 02P

SQ2- ( Clg 'SY.“}N kAN RN Ak 47 4 and 1 3 SEP 2005
PCT/ USOZ?gg 8 mZan nﬁar edizhe garre or di ffer ent and are equal to 0 or 1.

Anot her pr efR} ardl Rjmoaypbe fthe sapwioddifferentceagho beits mﬁe;bcemdnnta s(ezlmﬂedei n X2

and R re as defined apo is O or 4 ] X 4- phen

s oo T MO RnonsaES e LapAdlp s tad Ciretalall: geE T R a8 Bed pheny!

or @”'BBHed t%e@ég?forﬁh§ﬂytb7mﬁﬁﬁer@% .preferably 1-3 substl tuents which
iffe

may be ‘'sane rent, each ei ng i ndépendently sel ected from hal ogen,
CF3, orandCl- C3) aI kyl-O; R3 is hydrogen or nethyl; R is 1to 3

substi t uent ch t ane,_or | ffer bei d pen tly
S S, O S MR Cong RS, e S et
or heteroaralkyl, or the moiety ~N(R%), may represent a pyrrolidine, piperazine or

piperidine wherein the N of N(Rg)z is the N of said pyrrolidine, piperazine or piperidine..

15
One group of preferred compounds-is that of formula | wherein X”is CHorN;
X% is N-R®; o
X*is O or N-R®,
X*is O, or N-R’, preferably N-R’;
20 Aris 1,4-phenylene;

R is R*-phenyl, or R*-pyridyl, preferably when R* numbers.1 and substitutes at
the meta position of said phenyl or pyridyi;
R? IS hydrogen;
R?is R8-phenyl, where R®is preferably 1-3 substituents which may be the same
25 ordifferent, each being independently selected from halogen, CF3-, or (C4-C3)alkoxy-;
R? is hydrogen or methy;
R*is 1 to 3-substituents which may be the same or different, each being
independently selected from hydrogen, halogen, or CN;
R’ is hydrogen, nonsubstituted or halosubstituted (C1-Cg)alky!,
30 cyclopropylmethyl, CH,-aryl, CH,-heteroaryl, CH,-CH»-O-(C4-Cg)alkyl, or SO2-(C1-
Ce)alkyl;
R® and R’ are hydrogen;



10 or hal osubstituted (Cl-C6)al kyl, cyclopropyl nethyl; CH2-aryl,
CH2- heteroaryl, CH2-CHZ- O (G -C6)al kyl, or S02-(Cl-C5)alkyl; R6 and R7 are
hydrogen; and mand n are the sane or different and are equal tij(%pr%gg. A

further \pg%g,gyﬁr)gd conpound is a conpound of fornula | whegElpsgdsas are
as defined above, Ar is 1,4-arylene, R is H R3is H X is CH X2 is NR5,

X3is 0 15 0or NH X4 is NH nis 1 and mis 1, RS is (CLl-C3) alkyl, (C3-C7)
cycl oal kyl, cycl opr opyl net hyl , 4-n0rphdfiny|, or 2-nethoxyethyl; Ris
3-cyanophenyl or 3-pyridyl and R2 is 3,5-dichlorophenyl,
3-ch|or63Q-quorophenyI,3,4-dif|uoropheny|, 3,5- difluorophenyl,

3, 5-di chl or o: 3?@%%&& l.thE%-akq% I&lf yﬁrepémta | 578-d dé?[&@%‘?glyl , or 3-fluoro-4-

trifl uoromatpl1 €r preterred conpound’is a conmpound of

formula | whanetherXtefrtbdidroudlof casnpirindsefte doayuNdsi f fdrularydiearein R* i s
H R3is H X is CH X2 is NR , X3 is Q or NH X4 is NH n,is | and mis
1, R5 i3nd&'areas defnad akovs,otipeO aHH; Xy ds Dbt dbia Retrheny! ey R -yedyy | or

Y o or AT R T rarth SYETHRAS Mo st SINON o153 bl o Rl REIBREDY
di chl or phényaywhesd R® & prefédabhy erBedunstitvents wlictoia)te sathe or different, each

3-fluoro-4-trifluoronethyl phenyl. An even further preferred,group of
conpounBeingriedepritentiysietectadifom haloges, Chet @i (CadC Dalyh-Opt Rofs hyArpgeneort .

This i nyenti,on4iS,al 0. dir.ect o . phar maceutjcal ¢ itions,for the
treat rreﬁle%%f ﬁ‘:‘rﬁst LE%?’i SCU%&E'E Wb’%ﬁ@ﬁy ggctﬁsesgr%,oaﬁﬁ%gé@tr ﬁécﬁ P?ﬁ}%er s such
as hypejnefepgh@entlyiseldteRifréinddddgert, Hafodd6NENO RIS hglifgyed, heAsebistitated
pharmaceutical conpositions for the treatnment of obesity which conprise an

obd$§) t yor halgsubgfite 1-06)akyt myploprepybmethybr Gidb-aryll CHa-hatergany, €herEbe- or

o Dhar necfuncoalY, detaBtGace A8 Ropnd Rl e dVeRagE: oy BatPhareifs, tos,
PC11US024 8%+ ifferdeint Aht EHre BgaaR T b The present invention relates to
conpounds, that are MCH antagonists, 5 represented bé structur gl for ﬂ:l al,

or a phar nac@duitear piefaged soamasndds @ eompantekformpla byherajme and R

vari ous | el [ cf i,bed _aboye, Thgsprgsem hobs Of: fermula
(“can baroanp el PBaRE AT R IR b B LT I B PPN RO Re s ©
congoungs NHEXC epNWeiset shatries Of RBISNGSEC ) tdNeylf @ 4L 0yy dygictakyini tions apply

t hroughout the 10 present specification and clains. These definitions apply

r egar dl exdopppyiveethyt damorehelinyk anZedethpxyethel R & 3icyanephemdor SnPYid¥ ot her

a1 kyi - SBERC iSRSl bh g S chfics o BReb 83 AdinBrtithenles By *° 1° 1"
t hr ough@ifluotdpheRpE @, 5idicHld @4 -pyhiaylt Qltﬁﬂmirﬂmétwmﬁﬂuwpﬁ%ﬁy!, b 3cldirowi-se

I ndi cated, shall be understood to have the follow ng neanings: "Patient"
i ncl ude¥ifiyoramethyviphenyll ot her mamals. " Mamal " neans hunans and ot her

a”iéﬁa' S A further preferred compound is a compound of formula | wherein X* and R’
are as defined above Ar is 1,4-arylene, R'is H, R®is H, X'is CH, X?is N-R*, X*is O
or NH, X*is NH, nis 1 and m is 1, R% is selected from the group-of CHs,
cyclopropylmethyl, cyclopentyl or cyclohexyl; R is 3-cyanophenyl or 3-pyridyl, RZis
3,5-dichlorophenyl, 3-chloro-4-fluorophenyl,3,4-difluorophenyl, 3,5-difluorophenyl, 3,5-

25  dichloro-4-pyridyl, 3-trifluoromethyl-4-fluorophenyl, or 3-fluoro-4-trifluoromethylphenyl.
An even further preferred group of compounds are those listed below in the
Detailed Description in Table 1. "
This invention is also directed to pharmaceutical compositions for the treatment
of metabolic disorders such as obesity and eating disorders such as hyperphagia. In
30 particular, this invention is also directed to pharmaceutical compositions for the
treatment of obesity which comprise an obesity treating amount of a compound of
formula, |, a prodrug thereof, or a pharmaceutically acceptable salt of said compound

or of said prodrug and a pharmaceu'tically acceptable carrier therefor.



"Al kyl" means an aliphatic hydrocarbon group, which may be strai,’gﬂg FQE
branched and conprising about 1 to about 20 carbon atons in the En.005

Preferre 4oyl groups contain about 1 to about 12 cargfofyalAssd N the
chai n. Ng'rog&g)raflé ered al kyl groups contain about 1 to about %;'car%on at ons

in the chain. Branched neans that one ,gr more | ower al kyl groups such as
nmet hyl, ethyl or propyl, are attached to a |I|inear alkyl chain. "Lower

al kyl " means a group having about 1 taabout 6 carbon atons in the chain,

whi ch may be straight or branched. The term "substituted al kyl" 25 nmeans

t hat th&aﬂ&@;ﬂﬁ%ﬁﬁw substituted by one or more substituents which
may be the sanme or different, each substituent being independently sel ected
fromthe grdie mesehsihvegtic rdketkes to abkybunds that axecMGH Kyitagoeystso, hydr oxy,
al koxy, alkylthio, amno, - NH(laI kyl), -NH(cycloal kyl), -N(al kyl)2, carboxy
and 2 C( GpeapRriad bynstiuctural formula dxairpearmacesticahbpeceantalle sgitodpsolvatel ude

nmet hyl , oo Rropyl . - . t-butyl. "Al kenyl" neans
an ali pﬁ'ﬁé'{géhwﬁ?@@a ovﬁr%?’gl%&g%%? 3%?%’%‘%“9%2’615 She carbon-carbon doubl e

bond and whi ahenpresbat sitagbaibts sfrfolmaladhked mnad@aistered 89 racdimid mittiesabout
15 carbon atons in the chain- Preferred al kenyl groups have about 2 to

about 12r €8ABHIMEiEAtY PYret¢NRA’HIds: and nore preferably about 2 to about 6

Branched neate eRaiNaR: I SR ASe U PRI RRRS ol triBofOR e ) o

propy! , pesseraispacifiedtiooand lclavear Thekemrigfintibak applL@gardiabkenwhetti@ans about
2 to about 6 carbon atons in the chain, which may be straight or branched.

The teterm ssad byitself ar iteggmbination withipdber teemal iktange theslahinition efk'alky!”
bstit i ¢ i ) .
Ziuf ?elrelr%%),sﬁ%gg%%;@gé? g’&ﬁsqggﬁ%;élk}glﬁgéﬁ@ﬁggﬁt@?’&@I’ e%lkggﬁ}"?om C(F)ura gr oup

consisting of halo, alkyl. aryl, cycloal kyl, cyano, @and al koxy.
Non-limting exanples of suitable al kenyl %roups i ncl ude et henyl, propenyl,

n-but enyl , af$ Ysarabgye @ dibeyghout ihesnpaticatipanthedaliewingHaime. WY@sscar bon
Wi : d which b
0 0 OO 0 OB R BB W T, e

chai n. Pref erpatiest" inohyde gbethpiiniary endbther ramemadout 12 carbon atons in
the chain; and nore preferably about 2 to about 4 carbon atons in the
chai n. Br anch¥@mBah4means hypane angdwitkenani@alsal kyl groups such as met hyl ,

ethyl  or prOR%kgl"lrﬁégnéé{'a%gBﬁQti%@){]oaro ér’B%ﬂ.r%rS{x ,gﬂ%{ﬂﬁhﬁﬂﬁyi/&ﬁisyﬁ? "ol kynyl

means about 2 abou car atons i ain, ay be straight

or br anbhatthddosmd tombprising aboanplteabolit 30ichetidreatairkyimythegthaim P iefiedrede
and 2-butyn term "substituted al kyn Iégggan

Chat0} hatl S%ysl @@ awtﬂéogsp’sgt P geEpglopHaindhe chgin: MoIRRIafeaRgs vhi ch
L T e s et
an al karieatione or mope averaky greupsisudhy &emetthyd nethgsoopropyl are attached to a
linear alkyl chain. "Lower alkyl" means a group having about 1 te-about 6 carbon
atoms in the chain, which may be straight or branched. The term "substituted alkyl"
25 means that the alkyl group may be substituted by one or more substituents which may
be the same or different, each substituent being independently selected from the
group consisting of halo, alkyl, aryl, cycloalkyl, cyano, hydroxy, alkoxy, alkylthio,
amino, -NH(alkyl), -NH(cycloalkyl), -N(alkyl)., carboxy and —-C(O)O-alkyl. Non-limiting
examples of suitable alkyl groups include methyl, ethyl, n-propyl, Sopropyl, n-butyl,
30  and t-butyl.
"Alkenyl” means an aliphatic hydrocarbon group containing 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



carbon atons. Non-limting exanples include nethyl ene, ethylene, proPp | ene
and the like. "Aryl" nmeans an aromatic nonocyclic or multicycl i1d b ni_é[]ﬁ

system g‘m{' 5§09 about 6 to about 14 carbon atoms, prefgRraply,gheut 6 to
about 1 car“hgjrfqatorrs. The 25 aryl group can be unsubstituted or optionally

substituted on the ring with one or nor substituents which nmay be.the sane
or different, each being i ndependently Selected fromthe group consisting
of alkyl, ary

|, OCF3, OCQal kyl, OCCaryl, CF3, heteroaryl, aralkyl,
al kyl ar 9q0m$lméh@:caama|&@mqh%f/ R’sﬂaﬁétt%%@ﬁ‘ﬁ;{ pr mgrarewsr akybewups w‘?{\,asm koxy,
aryl ox , I | O, I [ jd ano,
o oy met S oA, acZeidneg L. et AR ondie) RBLER o Fions
al kyl susbeuty2 to atiout Suddrbon latorhs tie tHeaeainuhidymay 8 irhight bt bratiched. The
arylsul finyl, heteroarylsulfinyl, alkylthio, arylthio, heter oargl t hi o,

ar al kyl tefimo'subgtitatedaalkeny}! meiass thgtihezalkgnyl greve mery beysubstieted by polecry| |

e ar0by sy P BNt bne, S4ihs <S8R, o SEInd cn "0l ng

i ndepeni@'l@@fpébfdémly%fél&ﬂea Freph tﬂw?wmwﬁi of MaloOAIKRY dirpoeycloalkidy tyarsy! |
and aral kyl. Non-limting exanples of suitable aryl groups 1nclude phenyl
and naprd BlikKoxy. Then-ligntng exgroplescisuitable akesykgoupatreudy ethemilng t wo

adj acent r its,ar ti.c.ring via a conbination of one or nore
car bon gﬁog’%gplgﬁg)ugﬁ%y'b%nqrg?ﬁg%ymgéﬁﬁgt_oms such as, for exanple,

net hyl enedi oxyikyrgttinkans dh Afiphafd dydiftarbdi® groupAEyhaNeng 38 Ritfst dnkicarbemt
group derived froman aronmatic hydrocarbon by renoval of a hydrogen atom

fr ot t wearbpadrindabeod andowbichnpay berstedight endaapcbed andgamerigng apoehd tand t he

10" comP oy seen SIS iR PeRaRalo Rl HBRl(250 BBodt oL o
ring atePearbonratéfisGh théehain; BREnGe preferabgaBb@TBtd SbeiRt £carRin atohiein t han
carbon, for exanple nitrogen, oxygen or sulf al one or in conbination.

ur,
Pr ef er r 68 ¢haie Bsanghed awanaithat ampof MoredowBspatkybarauns sickhas meatayl, ethyl
ad

avai | aop et BB AfadRd B g ERahy bR PR Bl et AR B ey be
t het5sangbeut Glcdrben efdms ertie SeaindwhR#EPEydRNStraighEbebiREhbdoNohHRnighgup
consisting of alkyl, aryl, heteroaryl, aralkyl, alkylaryl, aralken

|,
het er oa@AMples of shitahlaaltenybgsaupsteeledeatAyrRdnpropyRyt ramyi,-bﬁwwbxyée kyl ,

o Kony ot POt B Py R oy e YPER A7 BR o
aryl sul inory bubdiitlierite ahitts Hdyavey the sampl srdifferadlt, eddty sgbstitiot beidg

het eroaryl sul fi nél , alkylthio, arylthio, heteroarylthio, aral kgl thio,
het er oalNdPRENdeNty selesied fankihe gwue exnsigting of alkylepad podygyclealkdr ocycl enyl |

Unébame or dNENemeats A Sddeaiittald ESHIHBn RS 85 \adied eniBt, o °

consi st eaponfatdrigr Ngalimitmdk gkamplad inchidé metialikye,. ethiieng! pfopyléveand e or
thia before the heteroaryl root name neans that at |east 25 a nitrogen,
oxygen W€-sul fur atomrespectively, is present as a ring atom A nitrogen

"Aryl" means an aromatic monocyclic or multicyclic ring system comprising
about 6 ta.about 14 carbon atoms, preferably about 6 to about 10 carbon atoms. The
25  aryl group can be unsubstituted or optionally substituted on the ring with one or more
substituents which may be the same or different, each being independently selected
from the group consisting of alkyl, aryl, OCF3, OCOalkyl, OCOaryl, CF3, heteroaryl,
aralkyl, alkylaryl, heteroaralkyl, alkylheteroaryl, hydroxy, hydroxyalkyl, alkoxy, aryloxy,
aralkoxy, acyl, aroyl, halo, haloalkyl, haloalkoxy, nitro, cyano, carboxy, alkoxycarbonyl,
30 aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl, arylsulfonyl!, heteroaryisulfonyl,
alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio, arylthio, heteroarylthio,
aralkylthio, heteroaralkylthio, cycloalkyl, heterocyclyl, heterocyclenyl, Y1Y2N-, Y{Y2N-
alkyl-, Y1Y,NC(O)- and Y,Y,NSO,-, wherein Y; and Y, may be the same or different
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cycloalkyl, cycloalkenyl, heterocyclyl, heterocyclenyl, Y;Y2N-, Y1Y2N-alkyl-,
Y1Y2NC(O)- and Y1Y2NSO,-, wherein Y4 and Y, may be the same or different, each
being independently selected from the group consisting of hydrogen, alkyl, aryl, and
aralkyl. The prefix aza, oxza or thia before the heteroaryl root name means that at least
25 anitrogen, oxygen or sulfur atom respectively, is present as a ring atom. A nitrogen
atom of a heteroaryl can be optionally oxidized to the corresponding_N-oxide. Non-
limiting examples of suitable heteroaryls include pyridyl, pyrazinyl, furanyl, thienyl,
pyrimidinyl, isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrrolyl, tri:;zolyl, and the like.
“Heteroarylene” means a bivalent group derived from a heterocyclic aromatic
30 compound by removal of a hydrogen atom from two ring carbon atoms such as, for
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
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"Halo” means fluoro, chloro, bromo, or iodo groups. Preferred are fluoro, chloro
25 or bromo, and more preferred are fluoro and chioro.
“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
atoms on the alkyl is replaced by a halo group defined above.
30 "Cycloalkenyl" means a non-aromatic mono or muiticyclic 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

rings contain about 5 to about 7 ring atoms. The cycloalkenyl can be optionally
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can be optionall
oxa or thia before the heterocyclenyl root name means that at least a nitrogen, oxygen .

or sulfur atom respectively is present as a ring atom. The heterocyclenyl 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

25 independently selected from the group consisting of alkyl, aryl, heteroaryl, aralkyl,
alkylaryl, aralkenyl, heteroaralkyl, alkylheteroaryl, heteroaralkenyl, hydroxy,
hydroxyalkyl, alkoxy, aryloxy, aralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy,
alkoxycarbonyl, a/ryloxycarbonyl, aralkoxycarbonyl, alkylsuifonyl, arylsulfonyl,
heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkyithio, arylthio,

30 heteroarylthio, aralkylthio, heteroaralkylthio, cycloalkyl, cycloalkenyl, heterocyciyl,
heterocyclenyl, Y,Y2N-, Y{Y2N-alkyl-, Y,Y2NC(O)- and Y;Y,NSO;-, wherein Y and Y;
may be the same or different each being independently selected from the group

consisting of hydrogen, alkyl, aryl, and aratkyl. The nitrogen or sulfur atom of the
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cycloalkyl,.cycloalkenyl, heterocyclyl, heterocyclenyl, Y1Y2N-, Y{Y2N-alkyl-,
25  Y41YoNC(O)- and Y,Y2NSO,-, wherein Y4 and Y, may be the same or different each
being independently selected from the group consisting of hydrogen, alkyl, aryl, and
aralkyl. The nitrogen or sulfur atom of the heterocyclyl can be optionally oxidized to
the corresponding/ N-oxide, S-oxide or S,S-dioxide. Non-limiting examples of suitable
monocyclic heterocyclyl rings include piperidyl, pyrrolidinyl, piperazinyl, morpholinyl'
30 and the like.
"Arylcycloalkenyl” means a group derived from a fused aryl and cycloalkenyl as
defined herein by removal of a hydrogen atom from the cycloalkenyl portion. Preferred

arylcycloalkenyls are those wherein aryl is phenyl and the cycloalkenyl consists of
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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
25 alkyl, aryl, heteroaryl, aralkyl, alkylaryl, aralkenyl, heteroaralkyl, alkylheteroaryl,
heteroaralkenyl, hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy, acyl, aroyl, halo,
nitro, cyano, carboxy, atkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl, alkylthio,
arylthio, heteroarylthio, aralkylthio, heteroaralkylthio, cycloalkyl, cycloalkenyl,
30 heterocyclyl, heterocyclenyl, Y1Y2N-, Y Y N-alkyl-, Y1Y.NC(O)- and Y1Y2NSO,-,
wherein Y; and Y, may be the same or different each being independently selected

from the group consisting of hydrogen, alkyl, aryl, and aralkyl. Non-limiting examples



"Hydroxyal kyl" nmeans a HO al kyl - group in which alkyl is as previ ?5 gr%j .
defined. 15 Preferred hydroxyal kyls contain |Iower alkyl. Non-lim 2005
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in which thé ar group s ‘as previously described. [Imting exanpl es
of sui taﬂ‘l@lxe!canbphyh|amylgxmmbonylcatajbomr@¢nyrmajkwlaldformb.pﬂwbylfohylo The bond

;Salt E; Ih-% rrggt 6%*‘%6’}%%53@ f"ﬂ.ﬂg W&?‘ﬁ@"ﬁgpéﬁﬁjqrgsﬂk'n%@nﬁﬁ 0 'descri bed.
Nopg | i et rBan/k@TRIrSIKOkhiS, Abicka&fafkylthdd, keybloBIKg/I, HyelBIKehy!, heterocyclyl,
heterocyclenyl, YY2N-, Y Y2N-alkyl-, Y1Y,NC(O)- and Y1Y2NSO,-, wherein Y; and Y»
may be the same or different each being independently selected-from the group
consisting of hydrogen, alkyl, aryl, and aralkyl. The nitrogen atom of the heteroaryl
portion of the heteroarylcycloalkyl can be optionally oxidized to the corresponding N-
25 oxide. Non-limiting examples of suitable heteroarylcycloalkyls include 5,6,7,8-
tetrahydroquinolinyl, 4,5,6,7-tetrahydro-1H- benzimidazolyl, and the like. The bond to
the parent moiety is through a non-aromatic carbon atom. )
"Cycloalkylﬁeteroaryl" means a group derived from a fused beteroarylcycloalkyl
as defined herein by removal of a hydrogen atom from the heteroaryl portion. Non-
30 limiting examples of suitable cycloalkylheteroaryls are as described herein for
heteroarylcycloalkyl, except that the bond to the parent moiety is through an aromatic

carbon atom.



benzyl thio. The bond to the parent nmoiety is through the sul fur.
"Al koxycar bonyl " neans an al koxy group defined earlier |inked to anS%Fdfnﬁcent

moi ety t{igPMdRcAzcarbonyl . Non-limting exanpl es of al koxyspyhomkssQr oups
include - C(O-CH3, -C(OCH2CH3 and the Iike. 25 "Aryl oxycarbonyl” neans an

aryl-0-C(O - group. Non-limting exanpl 488 of suitable aryl oxycarbonyl
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i nvention wi tAcyl'omeads amﬂe(:(@)Lvﬁnyl O e calkasyl-Clo)s mmlﬁb)a}sﬂomwylon
i nvol ves varyl ng degrees of ionic and coval ent bond |n%;1n i ncl udi ng hydr ogen
bondi ngC(Ppr. srsipalkanynst@hcescydiealkynyl-C(O)- group in which the various groups are

as previously described. The bond to the parent moiety is through the carbonyl.

20  Preferred acyls contain a lower alkyl. Non-limiting examples of suitable acyl groups
include formyl, acetyl, propanoyl, 2-methylpropanoyl, and cyclohexanoyt.

"Aroyl" means an aryl-C(O)- group in which the aryl group-is as previously
described. The bond to the parent moiety is through the carbonyl. Non-limiting
examples of suitable groups include benzoy! and 1- and 2-naphthoyl.

25 "Heteroaroyl" means a heteroaryl-C(O)- group in which the heteroaryl group is
as previously described. Non-limiting examples of suitable groups include nicotinoyl
and pyrrol-2-ylcarbonyl. The bond to the parent moiety is through the carbonyl.

“Alkoxy" means an alky!l-O- group in which the alkyl group i3 as previously
described. Non-limiting examples of suitable alkoxy groups include methoxy, ethoxy,

30 n-propoxy and isopropoxy. The alkyl group is linked to an adjacent moiety through the

ether oxygen.
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(1987) tapathgr BXyde®che, ed., Anerican Pharmaceutical Association and
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ot ht3 W selfumdi cated. The term "salt(s)", as enployed herein, denotes acidic
salts formed w th inorganic and/or organic acids, as well as basic salts

formed with {NYHGENMEAHFADAMYLHPEP TRWBEN 16 FYLPTOUPHS AHRBVRUSHhpound  of
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| with &enzylthio. 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 -
C(0O)-CH3, -C(O)-CH>CH3; and the like.

25 "Aryloxycarbonyl" means an aryl-O-C(O)- group. Non-limiting examples of
suitable aryloxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl. The
bond to the parent moiety is through the carbonyl. )

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

30 is through the carbonyl.

"Alkylsulfonyl” means an alkyl-S(O,)- group. Preferred groups are those in

which the alkyl group is lower alkyl. The bond to the parent moiety is through the

sulfonyl.



anount of acid or base, such as an equival ent anpbunt, in a nmedium such as
one in 30 which the salt precipitates or in an aqueous nedi um fol | owed by
| yophi | i zation. Exenplary acid addition salts include acetates] Jafifplitbes.
al gi nat esp oaswosbat es, aspartates, benzoates, benzenesulH@riusies;s

bi sul fates, borates, butyrates, citrates, canphorates, canphorsulfonates,
cycl opent anepr opi onat es, di gl uconates, 1§0¥ 02/0769-17 17 1 3 SEP 2005 .
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"Solvate" means a physical association of a compound ofthis 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

25 solvate will be capable of isolation, for example when one or more solvent molecules
are incorporated in the crystal lattice of the cryétalline solid. "Solvate" encompasses
both solution-phase and isolatable solvates. Non-limiting examples of suitable
solvates include éthanolates, methanolates, and the like. "Hydrat&" is a solvate
wherein the solvent molecule is H;O.

30 "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.
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ionic and covalent bonding, including hydrogen bonding. In certain instances the
solvate 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
15  both solution-phase and isolatable solvates. Non-limiting examples of suitable
solvates include ethanolates, methanolates, and the like. "Hydrate" is a solvate
wherein the solvent molecule is H,0.
The compounds of formula | form salts which are also within the scope of this
invention. Reference to a compound of formula | herein is understood to include
20 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
of formula | contains both a basic moiety, such as, but not limited to a pyridine or
imidazole,-and an acidic moiety, such as, but not limited to a carboxylic acid,
25  zwitterions ("inner salts") may be formed and are included within the term "salt(s)" as
used herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically acceptable)
salts are preferred, although other salts are also useful. Salts of the compounds of the
formula | may be f/ormed, for example, by reacting a compound of formula I with an
amount of acid or base, such as an equivalent amount, in a medium such as one in
30  which the salt precipitates or in an aqueous medium followed by lyophilization.
Exemplary acid addition salts include acetates, adipates, alginates, ascorbates,
aspartates, benzoates, benzenesulforiates, bisulfates, borates, butyrates, citrates,

camphorates, camphorsulfonates, cyclopentanepropionates, digluconates,
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dodecylsulfates, ethanesulfonates, fumarates, glucoheptanoates, glycerophosphates,
hemisulfates, heptanoates, hexanoates, hydrochlorides, hydrobromides, hydroiodides,
2-hydroxyethanesulfonates, lactates, maleates, methanesulfonates, 2-
naphthalenesulfonates, nicotinates, nitrates, oxalates, pectinates, persulfates, 3-
phenylpropionates, phosphates, picrates, pivalates, propionates, salicylates,
succinates, sulfates, sulfonates (such as those mentioned herein), tartarates,
thiocyanates, toluenesulfonates (also known as tosylates,) undecanoates, and the
like. Additionally, acids which are generally considered suitable for the formation of
pharmaceutically useful salts from basic pharmaceutical compounds are discussed,
for example, by S. Berge et al, Journal of Pharmaceutical Sciences (1977) 66(1) 1-19;
P. Gould, International J. of Pharmaceutics (1986) 33 201-217; Anderson et al, The
Practice of Medicinal Chemistry (1996), Academic Press, New York; and in The
Orange Book (Food & Drug Administration, Washington, D.C. on their website). These
disclosures are incorporated herein by reference thereto.

Exemplary basic salts include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium salts, alkaline earth metal salts such as calcium and
magnesium salts, salts with organic bases (for example, organic amines) such as
benzathines, dicyclohexylamines, hydrabamines (formed with N,N-
bis(dehydroabietyl)ethylenediamine), N-methyl-D-glucamines, N-methyl-D-
glucamides, t-butyl amines, and salts with amino acids such as arginine, lysine and
the like. Basic nitrogen-containing groups may be quarternized with agents such as
lower alkyl halides (e.g. methyl, ethyl, propyl, and butyl chlorides; bromides and
iodides), dialkyl sulfates (e.g. dimethyl, diethyl, dibutyl, and diamyl sulfates), long
chain halides (e.g. decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides),
aralkyl halides (e.g. benzyl and phenethyl bromides), and others.

All such acid salts and base salts are intended to be pharmaceutically
acceptable salts within the scope of the invention and all acid and base salts are
considered equiv:ient to the free forms of the corresponding compounds for purposes
of the invention.

Compounds of formula I, and salts, solvates and prodrugs thereof, may exist in
their tautomeric form (for example, as an émide or imino’ ether). All such tautomeric

forms are contemplated herein as part of the present invention.
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All stereoisomers (for example, geometric isomers, optical isomers and the like)
of the present compounds (including those of the salts, solvates and prodrugs of the
compounds as well as the salts and solvates of the prodrugs), such as those which
may exist due to asymmetric carbons on various substituents, including enantiomeric

5 forms (which may exist even in the absence of asymmetric carbons), rotameric forms,
atropisomers, and diastereomeric forms, are contemplated within the scope of this
invention. Individual stereoisomers of the compounds of the invention may, for
example, be substantially free of other isomers, or may be admixed, for example, as
racemates or with all other, or other selected, stereoisomers. The chiral centers of the

10 present invention can have the S or R configuration as defined by the IUPAC 1974
Recommendations. The use of the terms "salt", "solvate" "prodrug” and the like, is
intended to equally apply to the salt, solvate and prodrug of enantiomers,
stereoisomers, rotamers, tautomers, racemates or prodrugs of the inventive
compounds.

15 When any variable (e.g., aryl, heterocycle, Ry, etc.) occurs more than one time
in any constituent or in Formula 1, 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.

N-oxides can form on a tertiary nitrogen present in an X', R or R? substituent,

20 oron =N-in a heteroaryl ring substituent and are included in the compounds of
formula I.

An preferred group of compounds are those listed below in Table 1.

Table 1

Compound Structure
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NH Anot her aspect of this invention is a nethod of treating a nam
human) having a di sease or condition nediated by MCH by adnlnlsterlng
effective anount of at |east one conpoungcqﬂﬁ%g

or a pharmaceutically acceptable salt
red dosage is about 0.001 to 100
a prodrug thereof.

t her apeut i cal
pr odr ugwé) P
of said prodrug to
ng/ kg/ day of the fornula I

I
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the manmal . A pre
conpound

gﬁf

nRlsep i

ggka I, a

3 conpound or

of sai

An especially
of

preferred dosage is about 0.01 to 25 ny/kg/da

a conmpound of formula I,

a prodfug @bhergeof, or a phar .centlcally accemtable salt of 10 said
conmpound or of| said prodrug. ARotfel aspect of this invention is directed to
a nethod of treating obesity $i ng adm ni stering to a mammal in need
of such treatnment a therap DA effective anmount of at | east one
conmpound of foynula I t hereof, of a pharmaceutically
acceptabl e salt of sai aonpound or of said pfodrug. 15 Another aspect of
this inventionlis directied to a nethod for tr$ating eating and netabolic.

di sordérs such| as buli mina and anorexi a conpri $ing admnistering to a nanmal
a therape@g cally effective a ciof at | easl one conpound of forrmula I. a
prodrug thereof, or a pharmaceu ally acceptable salt of said conmpound or
of sai¢ prodrug. 20 Another pect of this ipvention is directed to a

met hod|for trefating hyperiipkgggia conprising|ladm nistering to a manmal a
therapgeutically effective amgling of at |east|one conpound of formula I, a
prodrug thereof, or a phaghg jcally acceptable salt of said conmpound or
of sai ¢ prodrug. Another 2 is invention is directed to a nmethod
for treating cellulite 25 fat curul ati @n conprising adninistering to
a mammal a thefapeuticallly effective anount of at |east one conpound of
formula |, a prodrug thereof, or a WD 02/070947 24 1 3 SEP 2005 PCT/
US02108338 2phar maceutically a @bl e salt of said.conpound or of said
prodrug. Another aspect of th?gfgﬁvention is fgirected to a nmethod for
treating type || diabetes cogprizsi ng admnistering to a manmal a

t herapeutically effective =ano of at l|eas{ one conpound of formula I, a
prodrug thereof, or a pharmacgutically 5 acceptable salt of said conpound or
of sai @ prodrug. In additi e "direct" effect of the conpounds of this
i nvention on the MCH : are di seases and conditions that wll
benefi{ fromthe wei ght\Joss such S insulin|resistance, inpaired glucose
tol erance, Type || Diabgtes, hypertension, hyperlipidem a, cardiovascul ar
diseas$ _gall stones, céftain cancers, and sl ¢ep apnea. 10 This invention is
al so diredled fto pharnaceutlcé ositions which conprise at |east one
compound of fofrmula I, a prodru hereof, or @ pharmaceutically
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mass spectral analysis (M5); milliliters (nL); grans (g); 20 room
tenperature (ambient) about 25C (rt); (+)-(1R 2R)-trans-1, 13 SEP 2005
2,3,4-t -1- (methyl am no) 2-naphthal enol hemtart ); and

9- bor ab?%é@?%?éﬁ& 1] nonane (9-BBN). 25 Conpounds of for rrullrglt/ﬁ%m&% ein X is
CH, X3 is 0, and Ar is 1, 4-phenyl ene %rse prepared according to the nethod
described in scheme 1: WD 02/ 076947 28%chene 1 1) RB(OH)2 Pd(PPh3)4_
2)R2-NCO Br 1) TEA 2) standard reductive S acylation etc N Boc 4 f2 OyNH (
)m 13 |{SEP6200% PCT/ US02/ 0833& ketone 1] easily prepared fromthe

N TFA jprecursgr (the synthesis which is described in W98/05292 for m =
n = 1) via standard TFA-renova i h 5 potassium carbonate i n nethanol /water
foll owed by N{protection with dig-tert- butyldijcarbonate, is subjected to
Wttig ol efination, followed by hydroborationjand oxidation to afford

al cohdl 3. Suzuki coupling hol 3 wth arylboronic acid R- B(OH) 2
foll owed by trneatnent o S al cohol ipternediate wth isocyanate R2--
NCO gi|ve biaryl carbamate”4. This biaryl carbanate 4 is treated with TFA to
removeg 10 the|Boc-protecfing group, and the resulting amne is further
functilonalized via redubtive anination with an appropriate al dehyde or
ket ond, ni#l egphilic di spl agen with an al kyl - or aral kyl - halide,

acyl atlion with an acyl halidg or sulfonation to provide biaryl carbanate
la. Alfternatiyely, the seqifente of steps in Sthenme 1 can be nodified so
that tlhe Suzuki coupling reatition occurs aftef the condensation with the
i socyanate 15|R2- NCO orfyg it is perforpred at the very end of the
sequence, after renoyaly Boc- protecting group and functionalization
as abdve- mentiloned. Q_CHs
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Conmpounds of fornula Ib wherein X1 is CH X3 is NH, and Ar is 1 henyl ene
are prepared according to the nethod described in schene 2: RlCHﬁbgﬁEB 2005
~NBoc n WO 02/ 076947 27 Schene 2 1) R2-NCO 2) 2d( PPh3) 4
1) (Ph)égghEM7éPﬁg 2) H20O PPh3 6 1) TFA 2) standard redﬁ%ﬁpétméﬁfna tion
acylation etc 13 SEP 7005 PCT/US02/08338 |b Internediate 3 is reacted with
di phenyl phosphoryl azide fol | owed by r ction of the internediaté azide to
provi de_am ne Reaction of amine 5 with isocyanate R2- NCO fol | owed by
Suzuki couBfting with arylboroﬁf "o'R-B(CH)Z affords biaryl urea 6. 5
Then, apd as fdr the end- synthes f
functiopalizati
formul a | ¢ wher

renoval with TFA and further
pi aryl urea | b. Conpounds of
i 8 1, 4-phenyl ene . are prepared

| a, Boc

accordijng to th mand n = 1): Schene 3 HN
NBoc 7 {1) Ti (O Ol NH 1) R2NC02)
R-B(OH)2, Pd(Ph Li Al H4, BF3 Okt 2, R2

Another aspect of this invention is a method of treating a mammal (e.qg.,
human) having a disease or condition mediated by MCH by administering a
therapeutically effective amount of at least one compound of formula |, a prodrug

5 thereof, or a pharmaceutically acceptable salt of said compound or of said prodrug to
the mammal.

A preferred dosage is about 0.001 to 100 mg/kg/day of the formula | compound
or a prodrug thereof. An especially preferred dosage is about 0.01 to 25 mg/kg/day of
a compound of formula 1, a prodrug thereof, or a pharmaceutically acceptable salt of

10  said compound or of said prodrug.

Another aspect of this invention is directed to a method of treating obesity
comprising administering to a mammal in need of such treatment a therapeutically
effective amount of at least one compound of formula t or a prodrug thereof, or a
pharmmaceutically acceptable salt of said compound or of said prodrug.

‘5 Another aspect of this invention is directed to a method for treating eating and
metabolic_ disorders such as bulimia and anorexia comprising administering to a
mammal a therapeutically effective amount of at least one compound of formula 1, a
prodrug thereof, or a pharmaceutically acceptable salt of said compound or of said
prodrug.

20 Another aspect of this invention is directed to a method for treating
hyperipidemia cd/mprising administering to a mammal a therapeutically effective
amount of at least one compound of formula [, a prodrug thereof, or a
pharmaceutically acceptable salt of said compound or of said prodrug.

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

25 fat accumulation comprising administering to a mammal a therapeutically effective

amount of at least one compound of formula |, a prodrug thereof, or a



OyNH Ic-a " lc-b 10 Reductive al kylation of piperazine 7 and
4- br onobenzal dehyde with titanium tetraisopropoxide and diethylal gpp mgm
rs.” The

cyani de fords Strecker amnes 8a-b as a mxture of di [
Boc pr otvg to%@%gr oup in 8a-b is renmoved with TFA then tﬁlié—ﬁlbg@lméged free

amne is functionalized via reductive amnation with an appropriate

al dehyde or ketone, or al kylation wt h24n al kyl - or aral kyl -halide. The WD
02/ 076947 28 1 3, SEP 2005 PCT/ US02/ 08338 cyano group is then reduced with
| i t hi umphhonieewtioiidacdeptablgsalbobsdidcompauaddrdl saichptodrag. be separ at ed at

t hat st ) ti f L ne. 9 d/or. 9 Lth | .R2-N foll d
by Susukt - colpoiiy et &S VBt ket Ay b SRR KBS LR ne b ary!
urea | Copaiied Bombfisgtdihintdridd &Pa AtarAfRRAah8G RULERR) ofEAER amoaRPAF at i on-

of the di astereoi soners can be performed at any stage of the synthesis
f ol | owi atleast onaconthaugdiatftfermeldilaa psodragbhermoy, oroal phaoaaceutiaslyt he sequence

In the _sche I ng] udi ng the use of .other protective groups or

si np“?i f PE‘&‘??%&‘%\?@LOS%A‘?PPWW&&W& Sﬁ@n‘?rﬁpﬁ'ﬂ%ct ed amne 7 would be apparent
to those ski lih &dditidnttd theéfdire EOSE A BF Hd @mbbBRAS b InveiiBA W hHelICHPr Mul a
1 b can al so be prepared using 10 solid phase chem stry as shown in Schene

4. Schesebtype, there P& dideasePanN aconddions that-wilt'benekit Pod tireweightlass Rectuct i ve

S T, A TG BB 5 20

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

10 This invention is also directed to pharmaceutical compositions which comprise
at least one compound of formula |, a prodrug thereof, or a pharmaceutically
acceptable salt of said compound or of said prodrug and at least one pharmaceutically
acceptable carrier therefor.

This invention is also directed to pharmaceutical compositions for the treatment

15  of obesity which comprise an obesity treating amount of at least one compound of
formula, I, a prodrug thereof, or a pharmaceutically acceptable salt of said compound
or of said prodrug and at least one pharmaceutically acceptable carrier therefor.

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

20 following reaction schemes, in the preparations and examples below, and by using the
methods described in WO 98/05292, the disclosing of which is incorporated herein by
reference.

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

25  Thin layer chromatography (TLC);
diethyl ether (Et;0);
dichloromethane (CH.Cl);
1,2-dichloroethane (DCE);
ethyl acetate (AcOEt or EtOAC),

30 tetrahydrofuran (THF);
1,2-dimethoxyethane (DME);
methanol (MeOH),
ethanol (EtOR);



15 Schene 2, is treated with a suitable solid-phase al dehyde reaq%néﬂgz’lnﬂ,such
as Novabi ochem 2- (4-fornyl - 3- net hoxyphenoxy) et hyl pol ystyrene in'th )
presencewf oBredi8duci ng agent such as sodi um triacet oxybopehxdiisigsd 0 give
resin-bound amne 22. This is treated either with an i socyanate 23a or with
a carbamoyl chloride 23b optionally ig the presence of a base such as

di i sopropyl ethylam ne to give urea 24. §0 The protecting group is renoved by
treatment with fluoride, and the resulting free amne 25 is derivatized as
descri bagetantglenmdsNYind Schene 2 to give 26. The product is renoved from
t he sol igdns . .With strong acid such as RZNCO 23a or

R2R moéﬁj'\%@%ﬁz&%m@%;? )V\D 02/ 076947 29 1 3 SEP 2005 = PCT/ US02/ 08338
trifl uoragetetcd (AcOH); Mbdi fications to the sequence, including-the use of
alternatiye rotecti roups, will be apparent to those skilled in the
art. Al t@fupge %'Cr%&%gﬁf‘glii ¢ pat hways and anal ogous structures within the
scope of;. i L . be apparent to those skilled in the art.

St ar?i nér'fgr"g%ré?featﬁ%gg}ghg?égg%' by known net hods and/ or mnet hods descri bed

in the Bu#pacatidqhsSOIhe conmpounds of fornula | exhibit MCH receptor

ant agoni zing activity, ' 10 has been correlated with pharmaceuti cal
acti vi t)}"lf‘Yf?rOWQ%XZPHéZQg]e%@BHi sorders, such as obesity and hyperphagi a,

and di ahetes; 5 2C i gical activity in
a test b‘pégg@én Eﬁ@agemigﬁgﬂ%?agg{oﬂé@g{’gg@r%@ggﬁKeg)gjtlggoni st activity.
The compabluisperbennwo-acak{MCBBA)har naceutically therapeutic doses. 15 MCH
receptor bindi ng, assay: ranes from CHO cells expressing the MCH receptor
Wergé)pr@ﬁ'&'f“@a'u hy‘ff%%éﬁd%@imth 5 mM HEPES for 15 min at 4C. Cel |

| ysat es (qeth01aafRt (Ef,Nged  (12.5000 x g, 15 min) and the pellet was
resuspended’in 5 MM HEPES. For each 96- well plate (Mcrotite, Dynex

Technol dgdiesthylammppyfidee (DMBRYr anes were i ncubated. 20 with 10 ng of wheat
germag(%I utinin SPA beads (Anersham) for 5 minat 4 Cina volunme of 10 n
of bi ndit®d byipevearbopyl (BaceHEBPC)io v MaCI 2, 10 M Nadl, 5 mM MC 2, 0. 1%

cuper nat TR0 PRGTAERFE Bt EhRRe DR AR P REE T esuspended i n 0 M bi ndi ng
buf {gr. rﬂ’élﬂn@@ﬁhlt'(lf/lgg.é)fii on, aspiration and resuspension were then repeated.

The 25 nmenbrane/bead m xture (100 1) was then added to 96-wel| plates
cont ai ninwgleso magsretic sespnANCcESPRLirorCHPY MR)and 50 nl of the appropriate

concent AL O Rraf SRRPHIIMAX

milliliters (mL);
grams (9);

20 room temperature (ambient) about 25°C (rt);
(+)-(1R, 2R)-trans-1, 2,3,4-tetrahydro-1- (methylamino) 2-naphthalenol hemitartrate
(MAT); and 7
9-borabicyclo[3.3.1jnonane (9-BBN).

25 Compounds of formula la wherein X' is CH, X3 is O, and Ar is 1,4-phenylene

are prepared according to the method described in scheme 1:



the desired final concentration). Nonspecific binding was determ ned by
including 1 M MCH in the binding reaction. The binding reaction was SEP 2005

i ncubat gy gif9@m tenperature for 2 h. Plates were then apetyzeshssis a
TOPCOUNT microplate 30 scintillation counter (Packard). Data was anal yzed
and Ki val ues were determ ned using Grz%phPad Prim For the conpounds . of
this inventi on, a range of MCH receptor binding activity (Ki values) of

f rom abqut 1(; nM to about 1500 nM was observed. Conpounds of this 1 3 SEP
2005 ‘b 6947 PCT/ USQ2/ 08338 30 invention preferably have a binding
activity in the range of fromabout &% nMto about 250 nM BreOpt ef er abl y
from about Q.6 to akout 30 nM and et ably from abo R*about

2 nM Yet @ : specR GiPPRaflrs tidn dre coMEEEN Lons - J0 @und of
5 fornula ap pleorg t hepdof , p YA |caiH|zy>2acc§ A z
e

sai d cor?‘pound 10|f “of said prodrug and ot her’ conpounds as scri béd eI oWw.
Accordingly, another aspect of this invention is a nethod for treating
obesity conprising adm ni §fering to a manmal (e.g., a female gr mal e human)
a. an amount of a firstOgpMpound, said first conmpound bei n@@ Mtornmula I 10

conpound,) 88 rug theregf, or a pharmaceutically acceptgple salt of said
conmpound __B¥#PRek saj d prdrug&nd&’\_a.n_a.cmum__o_f_,a secon npound, said

second conpewed bei pe | Obesstdnyardeddcove anor ecti c e as a (13
agoni st, a thyrom ng 1" apcylaighditeet i ¢ agent, or PYJartf&goni st
wherein the anoung®s t heOfi Pst and second 15 conp res j,;t“\hm a

therapeutic effect. Thi¢ invention is also directed to a pharnaceuti cal

conbi nati on conposition conprising: a therapeutically effective anount of a
conposition conprising a first conmpound, said first conpound being a formul a
I corrpound H-Booketopeth easdy prepared fmlthacbéﬂ’ﬁﬁcadebyrmc(émwtbesiabf of -

said co nd or of sai a seco 0 id sec conpound

bei ng a '?88§gf'?§55h\8fﬁgé&§[ﬁg§%§?ﬁf@ ﬁgeRSj glt‘)i rdaT'?'géeglj’HﬂFMh

har e o Al R Sk hion A dPerP ?Ri"e'my. o
Ps a ki butytshgarbenalg:, lsafsubjaq:tedrtoNMtttlg)ble&nﬁbonufoeﬂowwdwppgymobomtlpnmg

t her eof a , 25.ph al ac t abl sai,d conpo or of

sai d pr8’88 E%Wda%‘?'dgﬁlmgfeg%‘ﬁ??“@tf@e%@ Qg‘ioi‘oéér"}";fb?ry'%ﬂ?'8laec'% “di | uent

in a le@@eronoweawqréaQﬁfant Bf tH bR WEoH! ifte rmHia®d QathliYod2iHabe RENor ecti c
agent such as a (33 agonist, a thyromnetic agent, an anoretic agent, or an
NPY ant M§éhpie biany! aarb@mtm dinis bairylwabam@talﬂ is treated with Trta remaye

? : lr am?r%(g% 8%&93@@@38@@91%28@%@ ﬁagnne is ?urther%ﬂr%ctgoonrahzeé] tv%' ning said
reductive amination with an appropriate aldehyde or ketone, nucleophilic displacement
with an alkyl- or aralkyl- halide, acylation with an acyl halide or suilfonation to provide
biaryl carbamate la. Aitemnatively, the sequence of steps in Scheme 1 can be modified
so that the Suzuki coupling reaction occurs after the condensati(;n with the isocyanate

15 R%NCO, or so that it is performed at the very end of the sequence, after removal of
the Boc-protecting group and functionalization as above-mentioned.
Compounds of formula Ib wherein X' is CH, X3 is NH, and Ar is 1,4-phenylene

are prepared according to the method described in scheme 2:

- —



anounts of the first and second conpounds result in a therapeutic effect. 1
3 SEP 1005 WD 02/ 076947 PCT/US02/ 08338 31 Preferred antiobesity ang/S6p 2005
anorecti G pgaAts,(taken singly or in any conbination the;,gg)‘[)so%(/&sgpe above
conbi nati on net hods conbi nati on conpositions and conbination kits ar
phenyl propanol am ne, ephedrine, pseudoephedrine, phentermne, a 5 .

chol ecyst oki nin-A (hereinafter referred’to as CCK-A) agoni st, a norioani ne
reuptake inhibitor (such as sibutramne), a synpathom netic agent, a

ser ot one @ﬁeé“ea%gent (such as dexfenfluram ne or fenfluram ne), a dopam ne
agoni st (suchrag loronocriptine), a nel anocyt gastiygyl ating hormone receptor

agoni st or m , agdirel anog I tpqul ati ng horfrone gnal og, a cannabi noi d
recept or an /2 m_jﬁfggnégmrat' K

. wghe ant agoni st, the OB
@jerﬁéﬁotpmés 'l eptin n anal og, a leptin
receptor Bgont sty é)@alanln ant agoni st orped g page Ihhibitor or
decreaser (such as orlistat). ,Qher anorectic agents include bonbesin

agoni st s, dehydroeplandrostgrone or anal ogs thereof, glucocortlcoRﬂ
receptor agonists and anPagdHists, orexin receptor antagoni stso NBcortin
bi ndi ng protei n antagordst sy 15 agoni sts of the gl ucagon-1ike . peptide-1
recept or N§dt¥%s Exendin na' ciliary) Tfeur ot r ophic_fagtors st Axoki ne.
Anot her “aepe@H) ol thi 59 'Sﬁstgmamgdut:tfv@%nhﬂgnm abetes komarR3i ng
admi ni st ersggbrp a (le. a feymbeewr nule human) a jouhth of a
first conpound, sai st quﬁ% ind being a formula | 20 dy ) @Nps0dr ug
thereof, or a pharmaceutigal |y acceptable salt of said conpoundb or of said
prodrug; and b. an anount of a second conpound, said second conpound being
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10 Reductive alkylation of piperazine 7 and 4-bromobenzaldehyde with titanium
tetraisopropoxide and diethylaluminum cyanide affords Strecker amines 8a-b as a
mixture of diastereoisomers. The Boc protective group in 8a-b is removed with TFA
then the liberated free amine is functionalized via reductive amination with an

appropriate aldehyde or ketone, or alkylation with an alkyi- or aralkyl-halide. The



gl ycogen phosphoryiase inhibitor, a sorbitol dehydrogenase inhibitor, a
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inert, pharmaceutically acceptable carriers can be either solid or |iquid.

Solqipd  f SuPHIRRR SRy a8 ThoWs iR®EiIne 4L abl et's, di spersible granul es,
capsul es, 25 cachets and suppositories. The povvders and tablets may be
conpri sed of fromabout 5 to about 95 percent active ingredient. Suitable
solid carriers are known in the art, e.g., nagnesium carbonate, nagnesium
stearate, talc, sugar or |actose. Taoheme 4 powders, cachets and capsul es
can be used as solid dosage forns suitablg for oral admnistration.
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Liquid for m preparations include sol utiggps, sa pensi ons and emul sions. As an
exanpl e may be nenti I(;|Qed wat er or wat er - propyl chol sol utions for
parenteral injection df"84di ti on of sweeteners %.(ﬁ Yopacifiers for oral

sol uti ons, suspenS| ons and enulsions. Liquid form preparations nmay al so
i ncl ude sol utfons for intranasal 5 admpistration. Aerosol preparations

sui tabl e f og-W lation may include sglytijons and solids in ovvder form
which may bg i pgrbl nation with a thr ceutl cally accept ab1/ Te%rrl er,
such as an | rt“corrpressed gas, g. R |N aq TFA
S ey
ylation Q1 ()m
24
Si{CH3),

A li.brary of intermediates 20, prepared in a manner similar to intermediate 5 of
15  Scheme 2, is treated with a suitable solid-phase aldehyde reagent 21 such as
Novabiochem 2-(4-formyl-3-methoxyphenoxy)ethyl polystyrene in the presence of a
reducing agent such as sodium triacetoxyborohydride to give resin-bound amine 22.
This is treated either with an isocyanate 23a or with a carbamoyl chloride 23b
optionally in the presence of a base such as diisopropylethylamine to give urea 24.
20  The protecting group is removed by treatment with fluoride, and the resulting free
amine 25 is derivatized as described in Scheme 1 and Scheme 2 to give 26. The

product is removed from the solid support by treatment with strong acid such as



Al so included are solid formpreparations that are intended to be converted,
10 shortly before use, to liquid formpreparations for either or&l3 P 2005
par ent ervgb o2@devuni strati on. Such liquid fornms include solptriiofikossgspensi ons
and emul sions. The compounds of the invention may al so be deliverable
transdermal ly. The transdermal conposjdions can take the form of creans,

| otions, aerosols and/or enulsions and can be included in a transdernal
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preparation is subdivided into suitably sized unit doses containing

appropriate quantities of the active conponent, e.g., an effective anmount to

achieve 20 th i red, purpose. The quantity of active ¢ ound. | nit
dose of preflETPETE EnBRBE PRIy R MERhabla® sEikblSy PRI s 100
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ng to about 25 ng, according to the particular applicatioR 25 The actual
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pati ent. ity of the condition being treated. Determ nation of

t he prlggﬁgﬁrgg%%gxﬁgégi men for a particular situation is within the skill of
the art. For convenience, the total daily dosage nay be divided and

adm nistered_in portions during the day as required. 30 The anount and
frequency of I RRIGPMPSLAGS PliprmaIa hexhib deceftor artagANEig aativityaWhigh t he
phgrma J o W d oLgdj to the
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condi t isbesitycrsl Ayperpiadibcantbdiabetesas wel | as severity of the synptons being
treated. A t_?[pi cal WO 021076947 34 1 3 SEP 2005 _PCT/ US0210S338 recomrended
dai |y dosage! r@g§Pmeaunds obfosmuladndipplayphareacelegicehaghvity BA @sbut 1 ng/ day
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di vi de oses. I nvention rein 1s exenpl ¥ie eby t he
f ol | owi cognpowpds atel orstoxitcat fhaermacplitsaliythelapeintiolddsest be construed to

Iim_t tgg gcoge of ,t(?,e di scl osure. Alternative nechanistic pathways and
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Bi osyst\gam phté (MRPolitBSBynex Technologies), 1 mg of cell membranes were incubated
20  with 10 mg of wheat germ agglutinin SPA beads (Amersham) for 5 minat4 Cin a
volume of 10 ml of binding buffer (25 mM HEPES, 10 mM MGCl,, 10 mM NaCl, 5 mM
MnCilz, 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
buffer. The centrifugation, aspiration and resuspension were then repeated. The
25 membrane/bead mixture (100 I) was then added to 96-well plates containing 50 1of
500 pM ['?*]-MCH (NEN) and 50 ml of the appropriate concentration of compound (4X
the desired final concentration). Nonspecific binding was determined by including 1
M MCH in the binding reaction. The binding reaction was incubated at room
temperature for 2 h. Plates were then analyzed in a TOPCOUNT microplate
30 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 0.0 nM to about 1500 nM was observed. Compounds of this



spectronmeter and Shi madzu SCL- 10A LC colum: Altech platinum C18, 3 mcron,
33mm x 7nm ID; gradient flow O min - 10% CH3CN, 5 mn - 95% CH3GONS SEP #6lh
15 95% {37607 5> M n - 10% CH3CN, 9 min - stop. The ret gl @2hsixe and
observed parent ion are given. EXAMPLES 20 O NH e CN This conpound
(conpound 1) was prepared according tq,.Schene 1. Exanple 1-A: To a .
suspensi on of nethyltriphenyl phosphoni*im brom de (43.2 g; 121 25 mmol) in
THE (350 m) at -78 C was added n-butyl lithium1.6 N solution in hexanes 1
3 SEP puestiompreferabhsbave pdrndisgiastyds ystiesrans: of fipm abautibinM toakputhe
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was adgdeeutag tbladoot Rintte was all owed to warmto roomtenperature. After 30

m nutes the crude was poured into Et20 and water, washed with half-saturated
5 brine, brYgbanaiieeaseseofthissmention aneambinationstal apomPPUNet i fi cati on
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ol ef i no2of gdid pradrugantwther compdundésdesatibed Kelsws added 9-BBN 0.5 N
solution in THE (198 m ) and the reaction was refluxed under, 10 nitrogen
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i Xt . : I 3 i y by 30% H202
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over Celite, and gcﬁract ed wwth CH2C 2. Conbi ned organi¢c |ayers were dried
ovl nNe2erUNd o7 PERSINHG thereghPricnehaemasatdically acegpiadie ealt ohsaid compound

flash-ghgp%@?gg{;}?@gyaﬂaer silica gel (eluting Hexanes/AcOet 7:3 to 1:1) to

give 1 f colorless brono al cohol 3. Exanple 1-C. A mixture of
brono al cohbl 3 ab6@dnaout of aGoomal ¢ompBouny,asaih senyhd @oompaunddeaing ah0 no;

2.10 mmo).), PdCl2 (PPh3) 2 (75 ng) .and Na2CO3 . (60 .in. DVE (2.5 m) and
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a first compound, said first compound being a formula | compound, a prodrug thereof,
or a pharmaceutically acceptable salt of said compound or of said prodrug
20 a second compound, said second compound being an antiobesity and/or anorectic
agent such as a 33 agonist, a thyromimetic agent, an anoretic, or an NPY antagonist;
and/or optionally a pharmaceutical carrier, vehicle or diluent.
Anagther aspect of this invention is a kit comprising:
a. - anamount of a formula | compound, a prodrug thereof, or a
25 pharmaceutically acceptable salt of said compound or of said prodrug 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 83 agonist,
a thyromimetic agént, an anoretic agent, or an NPY antagonist and a
pharmaceutically acceptable carrier, vehicle or diluent in a second unit dosage form;
30 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.



purification flash-chromatography over silica gel (eluting Hexaneg/ A§@Ef
to 6:4) provided 600 ng (73% of biaryl carbamate 4. Exanple 1-E: L?p

of bi arwo oasaymate 4 (350 ng) in CH2C12 (3 m) and TFA (PIT/(BSDZM):»SWaS
stirred 2 h at roomtenperature then concentrated. The crude was dil uted
with I N NaOH, extracted with CH2Cl 2, gpd conbined organic layers were dried
over Na2SO4 and concentrated to provi de 280 ng (96% of biaryl car bamate

am ne. S VWO 0,2/0 7 694 02108338 .36 :
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ng; 0.19 mm %@én DCE (0.5 m) was stirred overni ght at room tenperature.

The nicanobiea kt&@érﬁ:hed with MeOH (0.2 m), diluted 15 min later with 0.1
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of product l'a as free base. Trituration in Et2 rovided 8.8 ng of
hydr ochﬂbllbﬂt@é(%@htasa?s}blatfa@dm) arsym«zratbomebfaggen @csermenergipagent Gughgs (s,
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a leptin analog, a leptin receptor agonist, a galanin antagonist or a Gl lipase inhibitor
or decreaser (such as orlistat). Other anorectic agents include bombesin agonists,
dehydroepiandrosterone or analogs thereof, glucocorticoid receptor agonists and
antagonists, orexin receptor antagonists, urocortin binding protein antagonists,
15  agonists of the glucagon-like peptide-1 receptor such as Exendin and ciliary
neurotrophic factors such as Axokine.
Another aspect of this invention is a method 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 formula |
20 compound, a prodrug thereof, or a pharmaceutically acceptable salt of said compound
or of said prodrug; and
b. an amount of a second compound, said second compound being an
aldose reductase inhibitor, a glycogen phosphorylase inhibitor, a sorbitol
dehydrogenase inhibitor, a protein tyrosine phosphatase 1B inhibitor, a dipeptidyl
25  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 wherein the amounts of the first and second compounds result in a
therapeutic effect.
30 This invention is also directed to a pharmaceutical combination composition
comprising: a therapeutically effective amount of a composition comprising
a first compound, said first compound being a formula | compound, a prodrug thereof,

or a pharmaceutically acceptable salt of said compound or of said prodrug;
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a second compound, said second compound being an aldose reductase inhibitor, a
glycogen phosphorytase 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
5 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.

Another aspect of this invention is a kit comprising:

a. an amount of a formula | compound, a prodrug thereof, or a

10  pharmaceutically acceptable salt of said compound or of said prodrug 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
inhibitor, a sorbitol dehydrogenase inhibitor, a protein tyrosine phosphatase 1B
inhibitor, a dipeptidy! protease inhibitor, insulin (including orally bioavailable insulin

15 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
diluent in a second unit dosage form; and

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

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

For preparing pharmaceutical compositions from the compounds described by

this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.
Solid form-preparations include powders, tablets, dispersible granules, capsules,

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

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

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

Aerosol preparations suitable for inhalation may include solutions and solids in
powder form, which may be in combination with a pharmaceutically acceptable carrier,
such as an inert compressed gas, e.g. nitrogen.

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

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

Preferably the compound is administered orally.

Preferably, the pharmaceutiéal preparation is in a unit dosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to achieve
the desired purpose.

The quantity of active compound in a unit dose of preparation may be varied or
adjusted from about 1 mg to about 100 mg, preferably from about 1 mg to about 50
mg, more preferably from about 1 mg to about 25 mg, according to the particular
application.

The actual dosage employed may be varied depending upon the requirements
of the patient and the severity of the condition being treated. Determination of the
proper dosage regimen for a particular situation is within the skill of the art. For
convenience, the total daily dosage may be divided and administered in portions
during the day as required.

The amount and frequency of administration of the compounds of the invention
and/or the pharmaceutically acceptable salts thereof will be regulated according to the
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

0
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recommended daily dosage regimen for oral administration can range from about 1

mg/day to about 300 mg/day, preferably 1 mg/day to 50 mg/day, in two to four divided
doses. |
The invention disclosed herein is exemplified by the following preparations and
5 examples which should not be construed to {imit the scope of the disclosure.
Alternative mechanistic pathways and analogous structures will be apparent to those
skilled in the art.

Where NMR data are presented, 1H spectra were obtained on either a Varian
VXR-200 (200 MHz, 1H), Varian Gemini-300 (300 MHz) or XL-400 (400 MHz) and are
10 reported as ppm down field from Me4Si with number of protons, multiplicities, and
coupling constants in Hertz indicated parenthetically. Where LC/MS data are
presented, analyses was performed using an Applied Biosystems API-100 mass
spectrometer and Shimadzu SCL-10A LC column: Altech platinum C18, 3 micron,
33mm x 7mm ID; gradient flow: 0 min - 10% CH3;CN, 5 min - 95% CH3CN, 7 min -
15 95% CH3CN, 7.5 min — 10% CH3;CN, 9 min — stop. The retention time and observed

parent ion are given.

EXAMPLES

20

Example 1
C l

CN
This compound (compound 1) was prepared according to Scheme 1.

Example 1-A: To a suspension of methyltriphenylphosphonium bromide (43.2 g; 121
25 mmol) in THF (350 ml) at -78 °C was added n-butyl lithium 1.6 N solution in hexanes
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(75.6 mi; 121 mmol), and the solution was warmed to 0 °C, stirred 5 minutes, then
cooled to -78 °C. A solution of bromoketone 1 {(m and n = 1; 40.0 g; 110 mmol} in THF
(150 mi) was added and the mixture was allowed to warm to room temperature. After
30 minutes the crude was poured into Et,O and water, washed with half-saturated
brine, brine, dried over Na,SO4 and concentrated to an oil. Purification by flash-
chromatography over silica gel (eluting Hexanes/AcOEt 85:15) afforded 31.4 g (79%)
of colorless olefin 2.

Example 1-B: To a solution of olefin 2 (21.0 g; 57 mmol) in THF (40 ml) at 0 °C was
added 9-BBN 0.5 N solution in THF (198 mi) and the reaction was refluxed under
nitrogen for 2 h. The cooled mixture was concentrated, slowly treated with a 1:1
mixture of THF/EtOH (140 ml} at O °C followed, 30 min later, by 30% H,0, aqueous
solution (140 mi). After stirring overnight at room temperature, the final solution was
concentrated of EtOH, diluted with CH,Cl5, filtered over Celite, and extracted with
CH,Cl,. Combined organic layers were dried over Na;SOy4, concentrated and the
crude was subjected to flash-chromatography over silica gel (eluting Hexanes/AcOEt
7:3 1o 1:1) to give 17.6 g (84 %) of colorless bromo alcohol 3.

Exampie 1-C: A mixture of bromo alcohol 3 (600 mg; 1.62 mmol}), 3-
cyanophenylboronic acid {310 mg; 2.10 mmaol), PdCl; (PPh3) 2 (75 mg) and Na;CO;
(600 mg) in DME (2.5 ml) and water (2.5 ml) was heated at 72 °C for 5 h. The cooled
solution was diluted with 0.1 N NaOH and extracted with CH,Cl,. Combined organic
layers were dried over Na,SQ,, concentrated and the crude was subjected to flash-
chromatography over silica gel {eluting Hexanes/AcOEt 8:2 to 1:1) to provide ;'-140 mg
(67 %) of biaryl alcohol.

Example .1-D: A mixture of biaryl alcohol (560 mg; 1.38 mmol), 3,5-dichiorophenyi
isocyanate (320 mg; 1.7 mmol) and triethylamine (0.2 mL; 1.38 mmol) in THF (5 mi)
was stirred overnight at room temperature. Concentration of the soivent followed by
purification flash-chromatography over silica gel {eiuting Hexanes/AcOEt 8:2 to 6:4)
provided 600 mg (73%) of biaryl carbamate 4 -

Example 1-E: A solution of biaryl carbamate 4 (350 mg) in CH.CI, (3 mi) and TFA (1
mi) was stirred 2 h at room temperature then concentrated. The crude was diluted
with 1 N NaOH, extracted with CH»Cl;, and combined organic layers were dried over

Na,S04 and concentrated to provide 280 mg (96%) of biaryl carbamate amine.



04H), 7.36 (s, 1H),7.21(d,J = 8.1 Hz, 2H), N~ N7.04 (s, 1H), 6.88 (s, 1H),
5.35-5.50 (m 1H), 2.75-2.95 (m 2H), 2.22 WO 02/ 076947 40 h
PCT/ US0/ 081338SEP 2005 (s, 3H), 1.55- 2.05 (m 6H), 1.20-1.45 (m13HEPIA017

(d, J =G&hzeRBHB1C C 550. 20265.81; 550.1 Oy NH 0 M~ pcdbdzossmc
Cl 550. 20265. 86; 550.1 O/NH O M | N/\ | ON 10a HPLC Exanple 2 e ¢ OyNH
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Example 1-F: A solution of biaryl carbamate amine (30 mg; 0.06 mmol), 37%
aqueous formaldehyde (50 pl), Na,SO4 (400 mg) and sodium triacetoxyborohydride
(40 mg; 0.19 mmo!) in DCE (0.5 ml) was stirred overnight at room temperature. The
mixture was quenched with MeOH (0.2 ml), diluted 15 min later with 0.1 N NaOH and
5 extracted with CH,Cl,. Combined organic layers were dried over Na,S0y,

concentrated and the crude was purified by preparative chromatography over silica
gel (eluting Hexanes/AcOEt 1:1) to give 8.5 mg of product la as free base. Trituration
in Et,O provided 8.8 mg of hydrochloride salt as a foam: "H-NMR (free base, 300
MHz, CDCI3) 6 7.85 (s, 1H), 7.81 (br d, 1H), 7.62 (m, 1H), 7.50-7.60 (m, 3H), 7.25-

10 7.35(m, 4H), 7.03 (s, 1H), 6.84 (br s, 1H), 4.57 {(dd, J= 11 Hz and 5.6 Hz, 1H), 4.45
(dd, J=11 Hz and 9 Hz, 1H), 2.99 (br d, 1H), 2.80-2.95 {m, 2H), 2.30 (s, 3H), 1.85-
2.10 (m, 3H), 1.30-1.75 (m, 4H); HRMS (M+H") 508.1564.

Using similar procedures, compounds of the following structures were prepared

15
Table 2
Compound [Structure HRMS(M+H") |LCMS NMR
(retention
time; MS)
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by purification flash-chromatography over silica gel

8:2 to 1:1) 20 provided 3.2 g (54% of bronp urea. Exanple 3-C  AJnibttiibe
of bro r 4 g; 2.40 nmol), 3-pyridylboronic acid ( .6 nnDI)
Pd(PPhg%B(Ogﬁ%%J”) and Na2C08 (1.0 g) in DVE (5 ml) and ‘Q‘E%S‘%’S“
heated at 75 C overnight. The cool ed solution was diluted with 0.1 N NaO-l
and extracted with CH2Cl 2. Conbi ned 0|3§ani c layers were dried over Na2SO4,
25 concentrated and the crude was subjected to flash-chronatography over
silica gel %d (eljuti ng Hex NACEES -F1: 1 t|676/0GEt ) ti6.3pr4d6ilde 1. 10 (85% ! of
biaryl jurea 6. {1 3 SEP 200 076947 PCT/ OS02/ 08338 43 Exanple 3-D:
Renoval | of the|Boc-protecting group in hiaryl urea 6 (1.10|g) proceeded as
in Exanple 1-E|to aff ! 5 g of biaryl urea amine. Example 3-E A
sol utign of bi aryl amfne [(100 nmg; Q.21 mmol),| 2-bronoet hyl nethy
et her ({32 ny; S 3 Pt assi um gar bonate (60 ng; 0./42 nmmol) was 5
heat ed |in CH3C] 40 C overnight. The gool ed solytion was |diluted with 0.1 -
N NaCOH |and extfagtfed with CH2Cl 2, then AcCOEt. Conlji ned organic | ayers were
dried |over Na2St, concentrated and the crude wag purified by preparative
chromatlogr aphy| ever silica gel (eluting CH2CI 2/ MgOH NHAOH|9:1:0.2) toj give
39. 2 ng of sdhydfochl oride Ogalii kD, caf t ersdorushar at i1}606;i509.&t 2075-1.86 MR (ff r ee
base, 300 WMHz, |CDCI3) 6 8.%4 (s, 1H), 10 8.46 (s, |1 H), 8.43H)(U45-265 4, 2 Hz,
1 H, 7.75 (br{d, 1 H), 7.9-7~4N(m 3#), 7.21 (s, 1 H, [@M20).7d2( 8.1
Hz, 2H)|, 6.87 J 3.43. (my 1 H, 3.910 (m 1iH), 3.46 %H;)7%4(ﬂ5 =4 Hz,
2H), 3.{25-3.40 s, 3H), 3|00 (br d, [1H), 2.8% H )1H)
2.46-2.165 (m ( N= 5.4 Hz| 2H), 1.80-2.10 (m:'- 1 60
(m 4H); HRVS 527 1979. 15 Using simlar procedures,mq of
the fol|lowi ng $ ctures were prepared |Table 4 "H- NVR (freg ‘(g B
ConmpoundSt ruct ur gHRVS( M+H ) 300 IVHz, CDC13) (retentijon ti ne;
Cl 581. 20848. 40( (s IH), 8.19 (d, J =5.8Kz,IH),7.87(d,J = 5|8 %},—!} 7. 80
(d, J H=6.4Hz, 1H),7.55- H7.65 (m 4H), 7.22 (d, J|= 8.0 HZ,3|—BH)20- 85 |(s, 1
H, 3.4 (m I|H, 3.43 (m 1 H) 3.18 (br d, 1 H|, 3.06 (lym. e 1 H, 2.71
(m 1H)|, 2566 (br s, 1H), 476.2146 5.31; 476.1
O._NH
Y
O
F
O O N
ki
N
5g Cl Cl non-ionizable |non-ionizable|7.85 (s, 1H), 7.80
Q/ A J=T8 Hz,
‘ 1H),762(d, J=
7.8 Hz, 1H),
O N 7.50-7.60 (m.
0 3H), 7.20-7.35
(m, 3H), 7.03 (s,
1H), 6.59 (br s,
1H), 4.55-4.65
g (m, 1H), 4.40-
oo - [4.50 (m, 1H),
3.89 (br d, 1H),
=~  |3.74 (brd, 1H),
314 (s, 2H),
2.85-2.95 (m,
1H), 2.75 (s, 3H),
2.50-2.70 (m,
1H), 2.00-2.10
{m, 1H), 1.70-
1.90 {m, 1H),
1.45-1.85 (m,
1H), 1.20-1.40
(m, 1H)

(el uting Hexanes/ AcOEt



0-1.40-2.10 (m 15H) 104 CI 647.1820 O' H O otto- W 02/076947 44 1 3 SEP

2005 PCT/ US02/ 08338 11CVCI583.2236 H H e-lc C H3 12CCI 561. 2188 $HP 11N
13C qC 64l 20839H '/ 1 N 14C 648.25037.78 (s, 1 H), 7.77 pdu/Shabsdss 7.5 Hz,
1 H, 7.45- G/ H7.65 (m 4H), 721 (d, NHJ = 7.8 Hz, 2H), 6.93 (s. 1 H). 5.18
(br s, 1 H, 4.20 (br d, 2H), 0.,(]—!34.%(q, J=7.2 Hz, 2H), 3.82 (m 1 H),

N3.40 (m 1H), 3.03 (br ,
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H O eN 20CyClI537.2181 OH H el,ao 2 11 C1551.2347 H 11 WD 02/076947 46 1
3 SEP 2005 PCT/US02/08338 22CVCI 553.2145 NH H I\ N o- 23CV 3 SEP 2008

|
Ol 497. 18758 1 H), 844 (br s, 1H, 7.49 (d, J =0 1H),
7. 20- H%’?)%éﬁ((g&r? 2H)H)7. 13 (d,( s 6 E')z 2H) , L9o7 (d, 56@3‘.723%%8, 25)0,

6.91 (s, 1H), 5.47 (br s, 1H), 3.81 (m, 1H), o

{Compound 6 )
Example 2-A: Biaryl carbamate 4 obtained in Example 1-D (260 mg) was subjected to
chiral HPLC on Chiracel AD column (eluting Hexanes/isopropanol 9:1-) to afford in
order of elution: (i) enantiomer A 10a (130 mg); (ii) enantiomer B 10b (130 mg).
5 Example 2-B: Application of the sequence of steps from example 1-E to 1-F on
enantiomer 10a afforded the final compound: HRMS (M+H") 508.1554.

Using similar procedures, compounds of the following structures were prepared

Table 3
Compound Structure HRMS{M+H")
7 H 508.1554
Qﬁ/I\L : ~Cl
O
G

Enantiomer B




3.39 (m 1H), 2.98 (br d, 1 H), 2.88 (br d, 1H), 2.60 (m 1H, 2.32 (s,
2.29 (s, 3H), 1.90-2.15 (m 3H), 1.30-1.65 (m 4H) 24C | CI585.1498 Q¢ H

t 1JH

Y ON 25ClyCl 493.1564 11H H H N 26C C 547. 20307, 8

| 17
7.8 Hz, WOPRTORN = "7 58~ ~7.58 ' HO-7.55 (m 1H), A0k
7.15-7.30 Hm 4H), 6.92 (s,1H), 5.01 (br s, 1 H, 3.89 (m 1H, 3.34 (m 1
H, 3.12 (br d, 1 H), 3.00 (br d, 1 H422.63 (m 1 H, 2.22 (d, J =

10

15

20

25

Example 3
C {

NH

| SN N7

~
This compound {compound 8) was prepared according to Scheme 2.
Example 3-A: To a solution of bromo alcohol 3 (15.4 g; 41.5 mmol) and
triphenylphosphine (11.0 g; 42 mmol) in THF (120 mi} in a water bath was added
diethylazodicarboxylate (6.61 mi; 42 mmol) followed slowly by diphenyiphosphoryl
azide (9.03 ml; 42 mmol) and the mixture was stirred overnight at room temperature.
Water (30 mi) followed by triphenylphosphine (22 g; 84 mmol) were then added and
the reaction was refluxed under nitrogen overnight. THF solvent was evaporated, the
resulting mixture was diluted with 1N NaOH and extracted with CH,Cl,. Combined
organic layers were dried over Na,SQy4, concentrated, and the residue was subjected
to flash-chromatography over silica gel (eluting CH,Cl,/MeOH/NH4OH 95:5:0 to
90:10:1) to give 8.1 g (51%) of bromo amine 5.
Example 3-B: A solution of bromo amine 5 (4.6 g; 10.4 mmol), 3,5-dichlorophenyl
isocyanate (2.35 g; 12.5 mmol) and triethylamine (0.7 mL; 5.2 mmol) in THF (25 mi)
was stirred overnight at room temperature. The mixture was diluted with 0.1 N NaOH,
extracted with CH,Cl: and dried over Na,S0,. Concentration of the solvents followed
by purification flash-chromatography over silica gel (eluting Hexanes/AcOEL 8:2 to 1:1)
provided 3.2 g (54%) of bromo urea. )
Example 3-C: A mixture of bromo urea (1.4 g; 2.40 mmol), 3-pyridylboronic acid (0.45
g, 3.6 mmol), Pd(PPh3), (0.56 g) and Na,CO; (1.0 g) in DME (5 ml) and water (5 ml)
was heated at 75 °C overnight. The cooled solution was diluted with 0.1 N NaOH and
extracted with CH,Cl,. Combined organic layers were dried over Na;SO,,
concentrated and the crude was subjected to flash-chromatography over silica gel
(eluting Hexanes/AcOEt 1:1 to AcOEt) to provide 1.10 (85%) of biaryl urea 6.

3H),



N63 Hz,

3 SEP 2005 PCT/US02/08338 (m 1 H),

4.8 Hz,
0-0i H

2H),

1.80- 2.05 (m 3H),
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CL H
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INH H
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1HH,
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| N 2803604558, A,
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H H

. 40- 7 H7.50

(m 3H), 7.10- 7.25 (m 4H). 6.92 H(s,%(léi), 5.05 (br s, 1 H, 4.30 (br s, 1
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Example 3-D: Removal of the Boc-protecting group in biaryl urea 6 {(1.10 g)
proceeded as in Example 1-E to afford 0.95 g of biaryl urea amine.
Example 3-E: A solution of biaryl urea amine (100 mg; 0.21 mmdl), 2-bromoethyil
methyl ether (32 mg; 0.23 mmol) and potassium carbonate (60 mg; 0.42 mmol) was
heated in CH3;CN at 40 °C overnight. The cooled solution was diluted with 0.1 N
NaQOH and extracted with CH,Cl, then AcOEt. Combined organic layers were dried
over Na>SQ,, concentrated and the crude was purified by preparative chromatography
over silica gel (eluting CH,Cl>,/MeOH/NH,OH 9:1:0.2) to give 39.2 mg of hydrochloride
salt Ib, after trituration in Et;O: "H-NMR (free base, 300 MHz, CDCl;) 6 8.54 (s, 1H),
8.46 (s, 1H), 8.43 (d, J=4.2 Hz, 1H), 7.75 (br d, 1H), 7.25-7.40 (m, 3H), 7.21 (s, 1 H),
7.10 (d, J = 8.1 Hz, 2H), 6.87 (s, 1H), 5.43 (m, 1H), 3.91 (m, 1H), 3.46 (t, J = 5.4 Hz,
2H), 3.25-3.40 (m, 1H), 3.29 (s, 3H), 3.00 (br d, 1H), 2.82(br d, 1H), 2.46-2.65 (m,
1H), 2.51 (t, J = 5.4 Hz, 2H), 1.80-2.10 (m, 3H), 1.10-1.60 (m, 4H); HRMS (M+H")
527.1979.

Using similar procedures, compounds of the following structures were prepared
Table 4

Compound Structure HRMS(M+H+) "H-NMR (free base, LCMS
300 MHz, CDCly) (retention
time; MS)
9 581.2084 8.40 (s, 1H), 8.19{d, J

C\?Cl
H

T

o9 0

= 5.8 Hz, 1H), 7.87 (d, J
= 5.8 Hz, 1H), 7.80 (d, J
= 6.4 Hz, 1H), 7.55-
7.65 (m, 4H), 7.22{d, J
= 8.0 Hz, 2H). 6.95 (s,
1H), 3.84 {m, 1H), 3.43
(m. 1H}, 3.18 (br d, 1H),
3.06 (br d, 1H), 2.71

(m, 1H), 2.56 (br s, 1H),
1.40-2.10 (m, 15H)

10

o
Cl Cl
O iH
T

Mo

O

647.1820




“'H 72 b 3.92(m 1 HM, 3. (

(m 4H), 1.14 (t,

I, H

0d,

44

1 H),
H, N3.04 (g, J = 5.4 Hz, 2H), 2.50-2.75 (m 3H),
J= 5.4 Hz, 3H 300 ZCl518.1345 CHH | d 31C t4s¥Piifbo

O ~H ORB, ¢Eisiy; WO 02/ 076947 48 1 3 SEP 7005 PCT/ US02/ 08388s@afksls 534. 1287

3.58 (br d,

1hH,

11

583.2236

12

561.2188

13

641.2083

14

Q/CH:’

648.2503

7.78 (s, 1H), 7.77 (d.
J=7.5Hz, 1H), 7.45-
7.65 {m, 4H), 7.21 (d,
J=7.8 Hz, 2H), 6.93
(s, 1H), 5.18 (br s,
1H), 4.20 (br d, 2H),
4.08 (q, J= 7.2 Hz,
2H), 3.82 (m, 1H),
3.40 (m, 1H), 3.03 (br
d, 1H), 2.82 (br d,
1H), 2.45-2.80 (m,
4H), 2.10-2.30 {m,
2H), 1.98 (br s, 1H),
1.83 (br d, 2H), 1.30-
1.65 (m, 6H), 2.24 (t,
J=7.2 Hz, 3H)
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- s, 1H), 3.81 (m, 1H),
3.39 (m, 1H). 2.98 (br

d, 1H), 2.88 (br d,
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CN Enantiomer B

CN

11a

CN Enantiomer A
{Compound 64)

5 Example 4-A: Application of the sequence of steps from example 3-A to 3-C on
amine 5 with the appropriate reagents afforded intermediate 6. Purification of this
intermediate (525/ mgq) by chiral HF’LC was performed on Chiracel Ob column (eluting
Hexanes/isopropanol 8:2}) to afford in order of elution: (i) enantion:er A 11a (250 mg),
(i) enantiomer B 11b (250 mg).

10 Example 4-B: Application of the sequence of steps from example 1-E to 1-F on
enantiomer 11a with the appropriate reagents afforded the final compound: '"H-NMR
(free base, 300 MHz, CDCI3) § 7.79 (s, 1H), 7.76 (d, J = 6.0 Hz, 1H), 7.61 (d, /= 6.0
Hz, 1H), 7.45-7.55 (m, 4H), 7.30 (s, 1 H), 7.22 (d, J = 6.4 Hz, 2H), 6.93 (s, 1H), 5.19
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(br s, 1H), 3.82 (m, 1H), 3.30 (m, 1H), 2.88 (br d, 1H), 2.77 (br s, 1H), 2.58 (m, 1H),
2.23 (s, 3H), 1.70-2.05 (m, 3H), 1.10-1.65 (m, 4H); HRMS (M+H*) 507.1714.
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Tabl e § ConpoundSt r uct ur eEpraptd eed HRVS( MtH) | 65H A641. 2084 CI Hi | Cl 66H
cl A551.{1987 NH|I cl ‘
66 H A 551.1987
Q:E Cl
Y
) &
] P
N
67 H B 507.1719
CT Cl
NSl
*) Cl
f
68 B 641.2078
69 B 551.1993




H 67cl B507.1719 | H cl 68H B641.2078 CI NHi C) C 69H CIB551.1993 H C
o' ! 1~ 5 WD 02/076947 64 Exanple 5 11 SEP 2005 PCT/ US02/ 08338 LISF NS
Conpoun gpound 71 5 These conpounds were prepared a ' Schene
3. Eaner qe%yg?g\?pA sol ution of 4-bronobenzal dehyde (14.8 gg?@gh%ﬁ% , N4-Boc
protected (S)-2-nethyl piperazine (16.1 g; 80 mmmol - prepared from the
reaction of commercial (S)-2-nethylpi Eérazi ne with o
N-(tert-butoxycarbonyl)phthalimde) and titaniun(lV)isopropoxide (25.6 n;
86 mmol) in DCE (150 mM) was stirred overnight at 10 room tenperature. The
m xture was carefully treated with di ethyl gl um numcyanide 1 N in toluene
(142 M) and stirred 4 hat 75 C. T é‘a[%%‘? d solution was diluted with

CH2Cl 2 /AcCEt 1:1, and Celit# was added foll owed by waterf (30 m ), dropw se. -
The resulting slurry was f e@,over Celite, concentpatedC&nd purified by
fl ash chromat ography over a gel (eluting Hexanes/ 1:1) to give
23.3 g (74% of 15 m xtur di ast ereoi soners 8a-b as oi l.

CN
Compound 70 Compound 71
5 These compounds were prepared according to Scheme 3.

Example 5-A: A solution of 4-bromobenzaldehyde (14.8 g; 80 mmol), N4-Boc
protected (S)-2-methyl piperazine (16.1 g; 80 mmol - prepared from the reaction of
commercial (S)-2-methylpiperazine with N-(tert-butoxycarbonyl)phthalimide) and
titanium(IV)isopropoxide (25.6 ml; 86 mmol) in DCE (150 ml) was stirred overnight at
10  room temperature. The mixture was carefully treated with diethylaluminum cyanide
1N in toluene (142 ml} and stirred 4 h at 75 °C. The cooled solution was diluted with
CH,Cl, /AcOEt 1:1, and Celite was added followed by water (30 ml), dropwise. The
resutting slurry was filtered over Celite, concentrated and purified by flash-
chromatography over silica gel (eluting Hexanes/AcOEt 1:1) to gjfve 23.3 9 (74%) of
15  mixture of-diastereoisomers 8a-b as an oil.
Example 5-B: Removal of the Boc-protecting group in 8a-b (12.17 g; 310 mmol)
proceeded as in Example 1-E to afford 9.5 g (100%) of free amine as a mixture of
diastereoisomers. )
Example 5-C: Piperazine N-functionalization of free amine (4.0 g; 13.6 mmol) with
20 propionaldehyde foliowed a procedure similar to the one described in example 1-F to
give, after flash-chromatography over silica gel (eluting Hexanes/AcOEt 1:1 to AcOE),
4.3 g (93%) of diasterecisomeric mixture of bromo cyano intermediates.
Example 5-D: To the bromo cyano intermediates (4.3 g; 12.8 mmol) in THF (40 ml) at
0 °C was slowly lithium aluminum hydride 1N in THF (38.4 ml} followed by boron

25 ftrfluoride etherate (1.73 ml; 14.1 mmol) and the mixture was stirred overnight at room



Exanpl e 5-B: Renopval of the Boc-protecting group in 8a-b (12.17 % 310 mmol )
proceeded as in Exanple 1-E to afford 9.5 g (1009 of free ami Ink S5R 2645

m xture of diastereoi soners. Exanple 5-C. Pipprazine N-functionalization of
free amiW@OM¥*_ 13.6 mml) with 20 propional dehyde foquéV\%'amﬁ““ﬁr ocedur e
simlar to the one described in exanple 1-F to give, after

fl ash-chromat ography over silica gel (6buting Hexanes/AcOEt 1:1 to AcCEt)
4.3 g (93% of diastereoisoneric mxture of bronmp cyano internediates.

Exanpl eteﬁnéératﬂ?@ The fidaPsBIuGYRARs el BRAIrd ffto (de-308fed 1N %e;ml Btifrad HHE (40
m) at C was sIovayI|th|umalumnumhydr|de INin THE (38.4 m) followed

by bor oh ten ngutraliged adthed dtadid and. exdrasted with Clrivfob,) Adled cpn@ermtra(tim dhewas

Cermer afOFE “HREoPRL T A MU QLSVER gl A G DR dot ) BN Hosos

stirred ilowdﬂe 2tdwgrosamvbf ﬁima%dowwuhae%%w%rsagﬂ-tﬁé& aadied Wlth CH2Cl 2. After
concentratl on crude was passed through a plug of silica gel (eluting

CH2 G 2/ Resarnge B EoSuml)n aoopling of/dad (2.0 9y sgmola,anma(cmr@menyibommc

& 5.5 BREIGroRHreH 2y KBRS b5 e e s hrub il w BB R xResfra g c 1o

gi ve, Sél@fné t:a&mzmémgqgrﬂsmg @ueh) SibiasRalfhe abel Miitoee §H2CI 2/ MeOH 9: 1)
1.54 g (749 of biaryl amne as a mxture of diastereoisoners. Exanple 5-

React i odlaéterﬁpﬁoweram ne d| aster eoi sorrerl c mxture (150 ng; 0.41 10 mol)

th 4- h t d I
B o T e e R T B o ey M e A R T
CHZQB 21 AeRBlY w?th%-ﬂu@r@\l&tnﬂu&)r@méﬂfylpﬂ'ferﬁ)l H;bb?ﬁnat%' protebGed ablie Bxahiple3yB
assigned the (S,S) configuration), ng as hydrochloride salt - 1H NWR

(free bRusficaom w-prepanai®) crsomamgreﬁhy ove siliga gel (ating CHELACREL T:F)) |

571 (bPoge T e of e}@%ﬁﬁ%& Gegafbeyy 35bianbunhy Srenstiatn. 323 3 s
|(420 %H)H}ng ag hQ@ro%h%dérgalﬂHH NMFS&réérbaée Hgo ﬂ/Hz5 c(ﬂmﬁ g*)g 91; ((aségl rr( |707_78b = 6

(t ent at {ckel ?kﬁsb‘tgh'd&i ﬁﬁ@ff(?@ &y, debr?f 2@(171 aéF(TnQ Hz1 21)57 4 s/ Ay bl or i de

oa Jfa,H) T 851 (br SSBR 3G gR 1M s &350, ) R7py2 88 chTosd o Tt Yty

f Zg mQQ)ZKHMSJ(rrH)dwi-l()?’VHQ(%ﬁ 7ﬂ4)( Fn452d3?9|  21) aomfu B= 61HkD3H‘9_‘201§5 &, QO:M 6H)
(MrH) FeegLi?btRMSJs(M#g* §|5ﬁﬂl2¥t00p56@@@ﬂjlﬁeb (tembatpcﬁmass@ﬂedm@e ﬂBlS)ovm ng

on' the CONPATPERA 67F AR Arparag GEng Sal vt sk Pa%s BT, EELFee
%gﬂogae%%&%% F@ﬁ#( It MW% (mg)e% dﬁ@geJ WMHIOPQH% s, 1?) 4. Oﬂ) |
7.5207. U g l’ﬁH)ZBi)Tp BZBQE(m 1H) 3.40-3.70 (m 2H), 3.20 (br s, 1H), 2 15-2.60 (m, 6H),

1.46 (m, 2H), 1.18 (d, J =6.3 Hz, 3H), 0.86 (t, J = 7.4 Hz, 3H). HRMS (M+H")

568.2700. Using similar procedures, compounds of the following structures were

prepared {Note: tentative chirality assignments were based on the comparison of

NMR data as well as TLC properties)

25 Tableb6
Compound Structure HRMS(M+H') | "TH-NMR (free base, 300 MHz, CDCl3)
72 C Cl 508.1674 |7.81 (s, 1H), 7.79 (d, J = 8.2 Hz, 1H),
7.64 (m, 1H), 7.50-7.60 {m, 2H), 7.25-
H 7.35 (m, 5H), 6.98 {s. 1H), 5.77 {br s,
QL 1H), 3.55-3.80 (m, 4H), 2.60-2.80 (m,
H 6H), 2.43 (s, 3H)




H7.35 (m 5H),

6.98 (s.

"2.60-2,80 (m H6H),

PCT/ US02/ 08338 CL
495. 134@6.#b766465 (m 5H),
(s, 1 H,
(m 2H),

5.63 (br

76Cl 560. 2599 ¢ H

2.43 (s, 3H)

Hs, 1 H),
2.46 (m 4H) 00 7400 576.2
H 77~ F594.2846 H

1 H, 577 (br s, 11 H), 3.55-3.80 (m 4H),

1 3 SEP 2005 WD 02/ 076947 66 13 SEP 2005

cl 7.75 (s, 1 H, 7.73 (d, J = 8-0 Hz, | H, 73l

7.31 (d, J =6.3Hz, . ( 2H), PCczA/Sp®Ys3isH), 6.93
3.89 (m 1 H, 3.60-3.75 (m 4H), H 3.45-3.60

1! H HNY5Ci,qC576.2302 H H

—

73 C cl 4951349 ]7.75(s. 1H), 7.73 (d. J = 8.0 Hz, 1H), |
7.45-7.65 (m, 5H), 7.31 (d, J = 6.3Hz,
" 2H), 7.26 (s, 1H), 6.93 (s, 1H), 5.63 (br
QE s, 1H), 3.89 (m, 1H), 3.60-3.75 (m, 4H),
H 3.45-3.60 (m, 2H), 2.46 (m, 4H)
~ SAd
|
N —
74 C\(E(CI 576.2290
Qg H
(EHEL
]
N
75 CL?,(J 576.2302
CI H
éleO
76 560.2599
Ci
H
-’ H
77 | 594 2846
F
H
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PCT/ US02/ 08338 83C~Cl 576.2285 It H N 84CLCI550.2148 t H H 85CI534.2439 H 0
HH 86F 518.2721 tH ~ 87C. yC 550.2148 H 88Cl 534. 24447.81 (s SEP M3 7. 80
(dd J =81 Hz, 1 H, 7.63 (m 1H), 7.40-7.55 (m 6H), 7.10 (m 1 H), 6.99
(t, J =VEOPUREI4 H), 5.21 Hbr s, 1 H), 4.05 (br s, 1 HEFCBURAGHS 1 H). H
3.62 (m 1 H, 329 (m 1 H, 2.8 (br s, 01 H, 2.25-2.60 (m 7H), 1.51 (m
2H), 1.21(d,J = 6.3 Hz, 3H), 0.89 (t, 6B =4 Hz N3H 7 om, . WO 02/1176917
69 1 3 SEP 2005 PCT/US02/08338 89F594.2852 | H

83 Cl?,(:l 576.2285

C\EH
N

84 C Cl 550.2148
Q
- H
E'Jv\
85 534.2439

Ct

86 H 518.2721

87 CL?,CI 550.2148
. H

88 _ 534.2444 |7.81 (s, 1H), 7.80 (d, J = 8.1 Rz, 1H),
cl 7.63 (m, 1H), 7.40-7.55 (m, 6H), 7.10
(m, 1H), 6.99 (t, J = 8.7 Hz, 1H), 5.21

H {br s, 1H), 4.05 (br s, 1H), 3.75 (m, 1H),
CTH 3.62 (m, 1H), 3.29 (m, 1H), 2.82 (br s,

1H), 2.25-2.60 (m, 7H), 1.51 (m, 2H),
1.21(d,J =63 Hz, 3H),0.89(,J =
O @ N~ 7.4 Hz, 3H)
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WD 02/ 076947 70 PCT/ US02/ 08338 94H 518.2733 F H I,
HF 9641: 568.2700t t , 1 -

i H N 9&83%@69 4327. 70-7.80 (m 2H), 7.58 (m 2H), 7.35

7.07] m

795 (t, J = H8.5 Hz,

1hH,

N 97H F 518. 2733 H |

5.56 (br s,

N 95H F568. 27

1

N 98CCl 93&??1&[1&4 ~i

“frG Bl

H, 3.60-3.75 (m 2H), 3.21 (m 1 H), 3.03 (s, 2H), 2.67 (br s, 1 H,
2.45-2.60 H0 25 (m J 6.3 = 70 ‘

94 H ‘ 518.2733
QI@L?F
?Q’(
N
95 H R 568.2700
paead
I
N
96 HF 568.2700
paead
?DA
N
97 no 5162733
A
|
N
98 c»jzkj,ce 562.2144
H
(&/&
:
N
99 546.2432  |7.70-7.80 (m, 2H), 7.58 (m, 2H), 7.35-
. cl 7.55 (m, 5H), 7.07 (m, 1H), 6.95 {t, J =
B.5 Hz, 1H), 5.56 {br s, 1H), 4.15 (br s,
M 1H), 3.60-3.75 (m, 2H), 3.21 (m, 1H),
3.03 (s, 2H), 2.67 (br s, 1H), 2.45-2.60
~NH (m, 3H), 2.10-2.35 (m, 3H), 1.19(d, J =
6.3 Hz, 3H), 0.82 (m, 1H), 0.49 (d, J =
7.5 Hz, 2H). 0.07 (d. J = 4.6 Hz, 2H)
- |
N

~ N
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6.3 Hz, , 3H), 0.82 (m 1H), , 0.49 .49 (d, , J = 7.5 Hz, 2H), 0.07
4.6 Hz, 2H) N WD 02/076947 71 1 3 SEP 2001 PCT/ US02/08338 H 100¢1SEBE62097
~H ~ wo@loedH 101Vcl 566. 2097 H cl | N 102H550. 2394 cH/uso2/0433% 103H
550.2389 H( N 7.83 (s, 1 H, 7.70-7.80 (m 2H), 7.59
71 -
100 H 566.2097
QL, cl
Y
cl
1 ?
N
101 H 566.2097
Cl
RS
Qo
, ?
N
102 H 550.2394
QI, c
‘5‘1
, 7
N
103 H 550.2389
ot
, P
N
104 H 534.2687 |7.83 (s, 1H), 7.70-7.80 (m, 2H}, 7.59
F (m, 2H), 7.40-7.55 (m, 3H), 6.94 (d, J =
_NH 9 Hz, 2H), 6.38 (1, = 9 Hz, 1H), 5.46
: 3 (brs, 1H), 4.11 (m, 1H), 3.68 (m, 2H),
3.50 (m, 2H), 3.32 (s, 3H), 3.21 (m,
2H), 2.40-2.70 {m, 5H), 2.20-2.35 (m,
0 2H), 1.17 (d, J =6.0 Hz, 3H)
IN
105 546.2438
é,m
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m 2H), 7.40-7.55 (m 3H) 6.94 (d, J =2HJ = 9 HH 1 H 104F534. 26875 46 9
638tz 2 ), .),.(,.s, IH), 411 3.68 3. 3.500 (m
s, 3H), 3.21 (m , 2H), 2.40-2.70 (m 5H), 2.20-2.35 (m |2H),
.0 Hz, w3 MNed95C 546. 2438 %' H H 1 3 SEP 2005 WO 02/ 0869A%07ds33s
CT/ US02/ 08338 106C O 562.2142 H H 107H518.2730 F
72 i
106 C}\Q,C! 562.2142
GI H
&/&
107 518.2730
108 580.2630
F
cTEH
%«/ﬁ
109 5302732




H Y1 N 108F580.2690 H H % 109H530.2732 H I i 1 3 SEP 2005 WO

02/ 076947 73 Exanple 6 Br 12 PCT/ US02/ 08338 CN Conpound 110 5 ExanpSEP BIJA:
To a sol amine 5 (325 ng; 0.85 mmol) in CH2C 2 ( - C was
added pywdd‘ﬁq”pj pL; 1.3 nmol) fol lowed by trifl uor oag"eﬂ’gg"&ﬂﬁfﬁgri de (131
pL; 0.93 mmol) and the solution was stirred overnight at roomtenperature.
The crude mxture was directly purifiéd by flash chromatography over silica
gel (eluting CH2O 2/ MeOH 95:5 to 9:1) to yield 300 ng (75% of
trifluoroacetamn de. 10 Exanpl e 6-B: EXainpldi@r oacet am de (300 ng; 0.63 nmol)
in THE (2 nL) at OC was treated with NaH 60% di spersion in m neral~oidr (50
ng; 0.63 nmml) followed by Mel (60 pL; 0.94 mmol) and the reacti |®c
stirred at roomfenperature overnight. due was
diluted with ter and gxtapacted with S were
washed wi t L
crude was By Tl Q@cﬁro ger srlica gel (el uting
HexanesBAc :I"to 1: f)MeéerHgd)v@ 200 mg (65% of N
met hyl trifl uoroacetam de. Exanple 6-C. A solution of
N-nethyltrifluoroacetam de (200 ng: 0.41 mmol) and pot §
nmg; 2.0 mol) in MOH (4 mM-) and water (1 m-) was

was evaporated, the re
Conbi ned organi c ¢Q

Car borate (282

CN
Compound 110

5 Example 6-A: To a solution of amine 5 (325 mg; 0.85 mmol) in CH,Cl, (3 mL) at 0 °C
was added pyridine (102 uL; 1.3 mmol) followed by trifluoroacetic anhydride (131 pl;
0.93 mmol) and the solution was stirred overnight at room temperature. The crude
mixture was directly purified by flash chromatography over silica gel (eluting
CH:Clx/MeOH 95:5 to 9:1) to yield 300 mg (75%) of triflucroacetamide.

10  Example 6-B: Trifluoroacetamide (300 mg; 0.63 mmol) in THF (2 mL) at 0°C was
treated with NaH 60% dispersion in mineral oil (50 mg; 0.63 mmot) followed by Mel
(60 pL; 0.94 mmol) and the reaction was stirred at room temperature overnight. THF
was evaporated, the residue was diluted with water and extracted with CH>Cl,.
Combined organic layers were washed with saturated brine, dried over Na;SOyq,

15  concentrated and the crude was purified by flash chromatography over silica gel
(eluting Hexanes/AcOEt 4:1 to 1:1) to give 200 mg (65%) of N-
methyltrfluoroacetamide.

Example:B-C: A solution of N-methyltrifluoroacetamide (200 mg: 80.41 mmol) and
potassium carbonate (282 mg; 2.0 mmol) in MeOH (4 mL) and water (1 mL) was

20  stirred at room temperature overnight. After concentration of MeOH, the mixture was
diluted with water and extracted with CH,Cl, then AcOEt. Organic layers were washed
with saturated brine, dried over Na,SO4 and concentrated to yield-180 mg (100%) of
N-methyl amine 12.

Example 6-D: Application of the sequence of steps from example 3-B to 3-E on N-

25  methylamine 12 with the appropriate reagents afforded the final compound: 'H-NMR
(free base, 300 MHz, CDCl3) 6 7.82 (s, 1H), 7.78 (d, J = 7.8 Hz, 1H), 7.50-7.65 (m,
4H), 7.31 (d, J = 8.1 Hz, 2H), 7.10 (s, 2H), 6.92 (s, 1H), 6.01 (s, 1H), 3.82 (dd, J = 14



20 stirred at roomtenperature overnight. After concentration of MeOH the
m xture was diluted with water and extracted with CH2C 2 then ACQSEPZBE]S
Organic ] ayers were washed w th saturated brine, dried oye Na2SO4 a

concent MPaY' 13 yi el d- 190 ny (100% of N nethyl anine 12P §?713‘f8é336 D
Application of the sequence of steps fromexanple 3-Bto 3-E on N 25

rret hylam ne 12 with the appropriate repgents afforded the final conpound:
H-NIVR (free base, 300 Mz, CDCI3) 3 7.82 (s, 1 H, 7.78 (d, J =7.8 Hz, 1

, 7. 1, Zn8- : : ( 2y (s, 1
0| 6. 017 (als g 1HE e fuck 594 vs 3yt rb e, 16503 0L @0ALTuuA T 505
PCT/ USWD%ZB(WFM?JSB(WBH», HHO-B18Tm( Get), I2014. 757 matH L HRIEM +HY) , 3. 04
(br d, %5% 2,75-2.95 (m 2H), 2.79 (s, 3H, 2.33 (s, 3H), 1.90-2.15 (m -

1. (m 4H); HR (M+H ) 521.1884. 5 Exanple 7 NH 5 1) Boc20, DVAP

r \Y Y ] Exarrple 3-Cto 3-E 2) Indoline B 13 NBoc CN Conmpound 111 Exanple
7-A. To a solution of Boc20 (240 ng; 1.10 mmol) in anhydrous CH2CI 2 (3 nl)
was Sadded DVAP (100 ng; 0.82 mmol ) Exdrhpleedd by amine 5 (300 ng; 0.78 mmol)
10 in CH2ClI 2 and the reaction m xture %tirred 1 h at room tenpergture.

Indoline (205 ng; 1.7 mol) in CH2Cl 2 added and the reaction
stirred overnight. The crude m xture, oured into 0.2 N NaCH,
with CH2Cl 2 then AcCEt. Combined orgaWic”layers were dried overOH

concentrated, and the crude was purifj& G

chr omat ogr aph el uti ng Hexanes/ AcQEt ) 7: ield 227ng
indolinez@%aam @ i of_%ﬂ}@'_"éédﬁféace o y$™rom
exanpl eg, Fogn 2 P9AFOI | negeUl «'B%7 t he approprjiatelcdagent s

af forded the final conpound: 1H NWVR 1(i‘free base, 300 MHzl ¢DCI 3) S 7. 48 (s,
1H, 7.83(d, J =7.2 H, 1 H, 7.50-7.70 (m 5H), 7.297(d, J = 8.4 Hz,
2H), 7.00-7.15 (m 2H), 6.86 (t, J = 7.1 Hz, 1 H, 4.60 (¥t s, 20 1 H, 4.35
(m 1H, 403 (m 1H, 3.61(t J=287H 2H, 339(mC01me:unél31@5(t J
= 8.7 Hz, 2H), 2.88 (br d, 1H),277( 1 H, 2.31 (s, 3H), 2.15 (m
31-1), Example 79A:(Te a selfioniat Boad 0244365'92656) el i1y enlwimusr§HzClz 3

ml) was added DMAP (100 mg; 0.82 mmoal) followed by amine 5 (300 mg; 0.78 mmol)

10  in CH,Cl; and the reaction mixture was stirred 1 h at room temperature. Indoline {205

mg; 1.7 mmol) in CH,Cl, was added and the reaction was stirred overnight. The crude
mixture was poured into 0.2 N NaOH, extracted with CH2Cl, then AcOEt. Combined
organic layers were dried over Na,S0O4, concentrated, and the crude was purified by
preparative silica gel chromatography (eluting Hexanes/AcOEt 7:3) to yield 227mg
15 (55%) of indoline urea 13.
Example 7-B: Application of the sequence of steps from example 3-C to 3-E on
indotine urea 13 with the appropriate reagents afforded the ﬂnal"éompound: TH-NMR
(free base, 300 MHz, CDCIi3) 8 7.86 (s, 1H), 7.83 (d, J = 7.2 Hz, 1H), 7.50-7.70 {m,
5H), 7.29 (d. J = 8.4 Hz, 2H), 7.00-7.15 (m, 2H), 6.86 {t, /= 7.1 Hz, 1H), 4.60 (br s,
20 1H), 4.35(m, 1H), 4.03 (m, 1H), 3.61 (t, J = 8.7 Hz, 2H), 3.39 (m, 1H),3.05 (t, J=8.7
Hz, 2H), 2.88 (br d, 1H), 2.77 (m, 1H), 2.31 (s, 3H), 1.90-2.15 (m, 3H), 1.25-1.75 (m,
4H); HR (M+H") 465.2650. -



1 3 SEP 2005 PCT/US02/08338 Using simlar procedures, the conpound of the
follow ng structure was prepared Table 7 CorrpoundStructureHRl\/B iy 1:1_
(retenti M5 112)505.2174 . ~I %H |~ N 11350

OyN I NH ‘98(95)0%” N 5 Preparation 1. Preparation of 4-(1 QC]%%Q‘VZ%?}Q

- (4- Bronp- phenyl )-2-tert- butoxycarbonyl am no-ethyl]-piperidine-1 _
-carboxylic acid 24rinethylsilanyl-ethd8 ester (17). OH 13 0 14 10
Preparation 1-A: Internediate 3 (5.6 g. 14.6 mmol ), prepared as described in

Exanple 1-A and 1-B, was dissol ved in anhydrous tetrahydrofuran (50 nm.). WO
02/076947 76 1 3 SEP 1005 PCT/US02/08338 Triphenyl phosphine (4 g, 15.3
mol ) auﬂingiisemla]Iprtazeﬁﬂjreartbex:phmcmr(cizomeg‘pllmslng strityre was peapdeed
Di phen zphoryl azide (4.2 g, 15.3 mmol) was added in small  portions.
The rea mxture was stirred at roomtenperature overnight.. The
Compound |Structure HRMS(M+H") | LCMS (retentlon
time;, MS)
112 CT N 505.2174
H
|
N
113 509.2907 4.66; 509.1
O N
Y
NH
Sl
7
fl
N
5

Preparation 1: Preparation of 4-[1-(4-Bromo-phenyl)-2-tert-

butoxycarbonylamino-ethyl]-piperidine-1-carboxylic acid 2-trimethylsilanyl-ethyl

ester (17). -
o D/EO ‘200
Be NT(O Boc Br NTO Boc Br Q/[G\IH
3 0 13 O 1 HCI
O OBoc

= @*@ o B@*@ OLC

/
i ~ -
SI

[

10 Preparation 1-A: Intermediate 3 (5.6 g, 14.6 mmol), prepared as described in Example
1-A and 1-B, was dissolved in anhydrous tetrahydrofuran (50 mL).



sol vent was evapor.ated.under reduced pressure. The crude product was
purified by 5 flash- col um chronat ography eluted with ethyl acefdt¥rhdianes

(1:4 v/ ford tert- butyl T/USOZ/0833
4-1 2- a2|W ob 97 4- br onophenyl ) et hyl ] pi peri di necar boxyl ate 1 (2.5 86 1
mmol). M (LCMS-El ectrospray) 409.1 . Preparation 1-B: A sol utl on of

hydrogen chloride in 1, 4-dioxane (4 M'60 nL, 240 mol) was added to
tert-buty 2-azi do-1-(4 10 bronophenyl)ethyl]pi peridinecarboxyl ate 13
(2.5 g, Tr@@%@ﬁp hirtee(4r @ath- Bdnmlb@nﬁir@ethmgzg@pafwmteK%@Ehgé ramghe for

1 h T t due

cont ai Wn%gha‘?@ 825 4 ﬂﬁ%@‘ﬁﬂo%ﬁ {/4I @tﬁ ﬁd%‘.“g@ |ne deghﬁr %l oride 14

was di gsativesl TheaedQidhe WnMu&ﬂW@@@rrb@Telt@&yﬁft@m'tfecmt@@buéﬁr@ght( Bfhe ML) .

Pot assi um carbonate (2.12 g, 15.3 mmol) and 2- (trlrrethyIsHyI)et“fy p 15
e

nitr opwwntmmm@akeﬂ gadey, regucad ﬁrﬁﬂsyravefféea:dm prohust weedrurdiednbxt ur e

Ut e HEBRERAY el lip bl SRR e et 4 NP PR FiE”

washed putyid-prEgielesT (Mﬁbm@phbﬁﬁﬁ&ﬁﬂﬁﬁ@er&ﬂhé&arﬁBxyW ¢3 (.alscb 1. 1l memofhe
or gani (r:bélaalier was dried over sodiumsulfate. The solvent was evaporated

under M PrEdectipsorayhd02AdE 20 product was purified by flash col um

o (e erorarg] st 3 MibeeRER Hidras BB RlaA 4 pairpL 246"
ri di neqandxyaebeddd té ferl-blityl 4- -mn -(4M5 (LCVE- E ectrospr ay) 454.1 M.
Preparation 1-C To a solution o -(trinmethylsilyl)ethyl 4-[2-azido-I|-(4 25

brd prtﬁﬁmqpéxenyl)myﬂ@lpaaﬂmarwwaﬁé (2 g6 3 mmad). 51 hereraction mixture

tr1 phent prtiRl ARG sombRrdd i 6. TRE SRR Vel BP e WER  servosd under

a nitr qgessaeMHY ffstd B domeatieg 4 RdAdd- ¢f(l4LtXronmc¢remyg@my:]@pgﬁmr@ sol vent

was evaporat ed under reduced pressure Di chl or onret hane was added. The

or gani dWdigehlotige 1fautredisapivedda ¥t Yy@auaousdetsploydrobiiab sobgion(n. The
or gani ﬁngf} éta‘g@essure 8?2%9?%“1’@ ?H—lrﬁ& %nd?‘grlfq%'twﬁg W}!@ evapor at ed

under re eé'‘resSidue contar ni n yI)ethyI

4- 18- amanopher(ﬂcbrtmmm@@mm)@tmy&hphoﬁwsﬂermmdbm waetadzﬁnvm;redvarml ved in
1. 4-di oxane (40 rrL? Di-tert-butyl dicarbonate (2.1 6 mol) was 1 3 SEP

2005 \RYrees @reony qﬂ@ﬂerascrg/f%@és Qroagiraselvenhwas @5@99@&9%&@@& @%?@dst irred
at roomg.Le FaétHgPaéeQét 3w?s aEHSdS%}éf‘dgéagl‘éfa\gygﬁéﬁagwﬁ%ﬁg%@ﬁﬁ 815’&90'

pressure. € cru uri ography

el uted smdldim&:tma/rboaa%t gttieﬁdﬂewes abd boing/ \7th orgahiciagelwas dned over
(trlrrethyIsHyI)eth év (tert-butoxy) carbo@a/lamno-l (4
br oropisiliumetifate. iﬁhfg@o edi H@éaﬁ“@@?ﬁt a¢ ainder fedupeg prgswﬁfmv)e CRASlE Lovs-

tE' ﬁgt r %g@@}ftévggﬁuﬁféﬂ*by AESABRA R chFSf AR b e Ried With¥thfiSicBlatgomPounds of
hexanes (1:5 v/v) to afford 2-(trimethylsilyl)ethyl 4-[2-azido-1-(4-
bromophenyl)ethyljpiperidinecarboxylate 15 (2.1 g, 4.6 mmol). MS (LCMS-
Electrospray) 454.1 MH".
Preparation 1-C To a solution of 2-(trimethylsilyl)ethyl 4-[2-azido-1-(4-

25 bromophenyl)ethyi]piperidinecarboxylate 15 (4.3 g, 9.5 mmol} in tetrahydrofuran-water
(10:1 v/v) at room temperature was added triphenylphoshine (4.97 g, 19 mmol). The
reaction mixture was stirred under a nitrogen atmosphere and heated under reflux
overnight. Organ’ﬁ: solvent was evaporated under reduced pressure.

Dichloromethane was added. The organic layer was washed with aqueous sodium

30 bicarbonate solution. The organic layer was dried over sodium sulfate. The solvent
was evaporated under reduced pressure. The residue containing 2-
(trimethylsilyl)ethyl 4-[2-amino-1-(4-bromophenyl)ethyl]piperidinecarboxylate 16 was
dissolved in 1,4-dioxane (40 mL). Di-teri-butyi dicarbonate (2.1 g, 9.6 mmol) was



17 NCO Si si Si R-B(OHh iB OYOBoc -NH A 19 O1L 20 O1 o--Ps H 21 10 25 R
Exanpl e 8-A: To a solution of 2-(trinethylsilyl)ethyl 13 SEP 1005
4-{2- [ (t Qig giskxy) car bonyl ami no] - PCT/US02/08338

1- (4- br omophenyl ) et hyl ) pi peri di necar boxyl ate 17 from preparation -1 (2.6 g,
4.9 mmol ) in dinmethoxyethane (28 nl-)7pas added saturated aqueous sodi um
carbonate solution (14 niL), boronic acid 18 (7.3 nmmol) and '

1,1 -bi i hi. f 15 di.chi I j | 0.6 g,
blaz anged DS ERERREMNE Ght SEET ket ERpRF BRI AT The ey (o
sol vent wagvaparaeadiedad RéficetgiesastePraRsstibe drbdudt vesehalifed Bafiaghdded. The
organi c | ayer was washed with water and brine. The orsiganl c layer 1 3 SEP

2005 Wplgmrodmoneiegrrbsouted 38th etbylvasetdia-bexanas (1sodivte 8lfibfhZe. The

sol vent S.e r r, feduced .pressure he crude product was

purifi e t?%gsﬁe@bﬁ%ﬁ#ﬂ@%W3W§PégpaBﬁ§wﬁﬂnQP%&F “compound 19. Exanpl e 8-B
To & sobwrh@pheryl eamppinstidifedAbbxyrael 97 (93 gt, BangimdiL M8L)Lcmsroom 5

t enper ature was adde -tol uenesulfonic acid (1.3 g, 6.8 nmmol).. The

react i obleckiogp(@yd S48s! Midt ed under reflux overnight. The sol vent was
evapor at ed under reduced pressure. Dichloronmethane was added. The organic

| ayer was washed wth aqueous sodi um bi carbonate sol ution. The organic

| ayer V\E&adfdlédi:@t@ﬁaﬁﬂ%wﬁﬂibhﬁﬁ@é of cORfpRMFEHBF tys2@vapor at ed under
reduced pressure. The residue containing 10 conpound 20 was used in the next
reaction mﬁth@ﬂgO%gwther purificasi efgocExanpl e 8-C. The solid phase

synt hesi s was g@nducted in a react ﬁn vessel (1 RORLNHM nikan (r))which was
constructed froma por@@gupol ypro ene capsule. An aldehyde resin 21
(Novabi oc 2-1(45f or mp—3- ne nexy)-ethy ol'ystiyrene) (0.018 mmol)
was tregped-wi t 8. 8@l utd on 020 (@& ~8nd sodi um 15
triacetoxyborqhydrigle (0.09 1) in etic acid-tgtrahydrofuran (1:19 v/v)
at room tenperaturel overnight. %he resin was washed with_ret hanol -

N. N-di met hyl f or mami de$i(1: 5 v/v) (4 timesg)” and N, N-di et hyjlf or mani de (4
tinmes) to afford the resin-bound conpound 22.

R2
H PS R2NCO l'\LFO
0O N._- RTI
23a PS
H?";‘PS o N\/
. N_O S Yelalel]
R g 23 e N\(fo
22
Is’ 24 01
]l\ S./
l'\
R? R? R?
RY 7 T
N._-PS R E\/PS R NH
RS NH R»@[ON\RS R‘@/LON‘RS
25 26 27

10
Example 8-A: To a solution of 2-(trimethylsilyl}ethyl 4-{2-{(tert-butoxy)carbonylamino]-
1-{4-bromophenyl)ethyl}piperidinecarboxylate 17 from preparation_1 {2.6 g, 4.9 mmol)
in dimethoxyethane (28 mL) was added saturated aqueous sodium carbonate solution
(14 mL), boronic acid 18 (7.3 mmol) and [1,1"-bis(diphenylphosphino)ferrocene]-

15 dichloropalladium {Il) (0.6 g, 0.82 mmol). The reaction mixture was heated under
reflux for 4 h. Organic solvent was evaporated under reduced pressure. Ethyl acetate

was added. The organic layer was washed with water and brine. The organic layer



Exanpl e 8-D: The resin-bound conpound 22 was treated wth a solution of 20
substituted i socyanate 23a (0.18 mml) in N, N-di net hyl f ormam de 4tj S Bl 205
t enper atyy ight. The resin was washed with N, N-di e de (4
times) an %ke}?(’?é ydrofuran (4 tines) to afford the resin- Egﬁr\j chf{)?’r;g%ound 24.
Alternatively, the resin-bound conpound 22 was treated with a sol ution of
substituted carbanmyl chloride 23b (0.4 mmol) and di-i so-propyl et hyl am ne
(0.36 Mol ) in N, N 25 di net hyl formam de at room tenperature overnight. The

resin Wags washedensaddiuh Shifflé m@yéalwmmgﬂévéﬁorbtém@ad@ﬂ@dheba égwteur an
(4 tines) to afford the resin-bound conpound 24. Exanple 8-E The

r esi n- bbumaruderprodnet \was pusfied bytflashwioluma chramstsignaplantaafford compound
tetrabufq;l anmmoni um fl uoride in tetrahydrofuran at roomtenperature for 2 h.
The res 30 was washed with tetrahydrofuran (4 tines) to afford the

resi n- HoRARApROBTIUNS a 2olutioR B Spdurd 19T 6rmmcny ﬂacatﬁgnélogmqangia?%d»ﬁs

treated with a solution of al dehyde or Ketone and’ sodi um '
t ri écettemwl‘@fwaﬁc@d@@ aanlnaMS)uliormncaa@du(d Jgi GB mewlahydeoeaction (1: 19 v/ v)

room t r er The t was washed with 2/ 76947 79 13
SEP 2008 BB T oA S8 STt YIS Pl SV oS SEoRp AR AN hrm)
tetrahydgated bes(sﬂlré' [ﬂﬂ:ﬂlor%ﬂ%thﬂhé Wa%rﬁ@d‘aﬁﬁe édl@%kr%@%bghédtvﬂﬂ\
resi n- bound conpound . Exanple 8-G The resin-bound conpound 801 D was

treat edaquetdms?oquumﬂ)tcaarbonatelmtwceTm@oegarde\lweewaﬁ dried pveesddinet ( 38: 2: 60
v/v) sal t roomtenperature 5 for 20 mn. The filtrate was added to 1
o St "1Be SORAM WRERSEPhITER Unadt rtiR preRetE o) eTiaie LoRtaRng
cenr | fétﬁﬁ?cbtﬂfd 20 wasf el |ﬁQﬁ@@:‘é&€|re"aﬁnoH%ﬂ9)Jth@rt ifiRbfiggdure, libraries
of the follow ng conpounds were prepared: R7 N, obs RRRRWF1 ni z

Phenyl ﬁxamoim&% nmﬂN@Pﬂa%%ﬁthSls v asy @qmbmteqi-lrrea mgactis gessel (IRORI

EE:%: }'Hﬂ‘f *E%§ﬁ§| %:’ ge {porous polypropylene capsule. An aldehyde

Phenyl et 2r éérl?erﬂz RyingnedhempRepEyhG8Bethyl polystyrene) (0.018
Phenyl 3, 5-di chl or ophenyl HH468. 1?Phenyl 3, gﬂél chl orogh%ngx Iylrret h)ﬁ 482.1
a

Pheny| 3nBwal whs ee yhlm EcsalvtisT opyernpeuyd 89201036 mmol) and sodium
Phqréyl %hgc&oxy é)rroﬂ%'ﬁfé' t(ﬁﬁ%%:%gﬁ% %%gﬁg acjjad-tetrahydrofuran (1:19 viv) at room

temperature overnight. The resin was washed with methanol-N.N-dimethylformamide
(1:5 viv) (4 times) and N ,N-dimethylformamide (4 times) to afford the resin-bound
compound 22.

Example 8-D: The resin-bound compound 22 was treated with a solution of

20  substituted isocyanate 23a (0.18 mmol) in N,N-dimethylformamide at room
temperature overnight. The resin was washed with N,N-dimethylformamide (4 times)
and tetrahydrofuran (4 times) to afford the resin-bound compound 24. Alternatively,
the resin-bound compound 22 was treated with a solution of substituted carbamyl
chloride 23b (0.18 mmol} and di-iso-propylethylamine (0.36 mmol) in N,N-

25 dimethylformamide at room temperature overnight. The resin was washed with N,N-
dimethylformamide (4 times) and tetrahydrofuran (4 times) to afford the resin-bound
compound 24. _ -

Example 8-E: The resin-bound compound 24 was treated with a ; N solution of
tetrabutylammonium fluoride in tetrahydrofuran at room temperature for 2 h. The resin

30 was washed with tetrahydrofuran (4 times) to afford the resin-bound compound 25.
Example 8-F: The resin-bound compound 25 was treated with a solution of aldehyde
or ketone (0.18 mmol} and sodium triacetoxyborohydride (0.18 mmof) in acetic acid-

tetrahydrofuran (1:19 v/v) at room temperature overnight. The resin was washed with



Phenyl 3, 5- di chl or ophenyl H3, 4- met hyl enedi oxybenzyl 602. 1

Phenyl 3- f | uor ophenyl HH418. 1 Phenyl 3- f | uor ophenyl Hret hyl 432. 1 13 SEP 2005
Phenyl ' 35§l \wasQphenyl Hcycl opropyl net hyl 472. 1 PCT/US02/08338
Phenyl 3-fl uor ophenyl Hcycl opent yl 486. 1
Phenyl3-f|uoropheny|FB,4-nethyIenediox%benzyl552.1 -
Phenyl 3, 4- di f | uor ophenyl HH436. 1 Pheny! 3924- di f | uor ophenyl Hnret hyl 450. 1
Phenyl 3, 4-di f | uor ophenyl Hcycl opr opyl met hyl 490. 1

Pheny| 3mktiadd-tetraipldeoiyrddc 't bopargtirb84), e QRORIFER 4V tiftes) aBdSEP 2005
PCT/USO 2 [118 3 3 8 obs RRRW z .

Pheny!| 39%D f@@&&%ﬁ%@ﬁw%@,t@%é{f%%ﬁ%ﬂﬂda%@mwdﬂﬁ |

3-cyanop 28103 UHORIRRN ' i f

3- cyanopﬁgﬁ‘é, 3-fluor o%%gﬁ%m%g 0 Pg'g]gél %Qﬁa%g%%ed with 3 ml of a

3- cyanoptilenydatetit aorbwhizmndididycnogthapel (38tHe0 497 .sbiution at room temperature

3~ cBnoBH AT ot CAAB RS ARl BEk OBy PhisketiA 28 a0 the solution was
3- c

3 oy anopnam A VAU DL 5 ROBITORS [MbpRInd 27

3- cyanophenyl 3- cyanophenyl Hcycl opr opyl net hyl 504. 1

3- cyanophenyl 4- cyanophenyl Hcycl qpr opyl net hyl 504. 1

3 oy anobRENIS AR AR hyer i Okt BAIDWIG compounds were prepared:

3- cyanophenyl 3-f 1 uorophenyl Hcycl opentyl 5111

3- cyanophenyl 4-f | uor ophenyl Hcycl opent yl 511.i1

3- cyanophenyl 2- met hoxyphenyl Hcycl opent §>%2

3- cyanophenyl 4- net hoxyphenyl Hcycl opent yl 523.

3- cyanophenyl 3, 5- di et hoxyphenyl Heycl opefitlyl 553. 1

3- cyanophenyl 3- cyanophenyl Hcycl opent yl §

3- cyanophenyl 4- cyanophenyl Heycl o '
\H=H00.

3-fl uor ophenyl 2- chl or ophenyl Hret

3-f 1 uorophenyl 3-chl or ophenyl Hp N\Rs
3-fl uorophenyl 4-chl arophenyl Hipt hyl 466. 11 . -
3-f 1 uor ophenyl 2- nt hoxyphenyl HEret hyl 462. 1R R obs
3-f|uorophenyl3-nethoxypheny|Hnethyl452.11 M+1
m/z
Phenyl 3-chlorophenyl H H 4341
Phenyl 3-chicrophenyl H methyl 4481
Phenyt 3-chlorophenyl H cyclopropylmethyl 488.1
Phenyl 3-chlorophenyl H cyclopentyl 502.1
Phenyl 3-chiorophenyl H 3,4-methylenedioxybenzyl | 568.1
Phenyl 3,5-dichlorophenyl H H 468.1
Phenyl 3,5-dichlorophenyt H méthw 4821
" Phenvi 3.5-dichlorophenyl H cyclopropylmethyl 5221
" Phenyl 3.5-dichlorophenyl H cyclopentyl 536.1
Phenyl 3.5-dichlorophenyl H 3,4-methylenedioxybenzyl | 602.1
Phenyl 3-fluorophenyi H H 418.1
Phenyl 3-fluorophenyl H methyl 4321
Phenyt— 3-fluorophenyl H cyclopropytmethyl 4721
Phenyl 3-flugraphenyl H cyclopentyt 486.1
Phenyl 3-fluorophenyl H 3.4-methylenedioxybenzyl | 552.1
Phenyl 3.,4-difluorophenyl H H 436.1
Phenyl 3.4-difluorophenyl H methyl 450.1
Phenyl 3.4-difluorophenyl H cyclopropylmethyl 490.1
Phenyl 3.4-difluorophenyl H cyclopentyl 504.1

_-quordphenyIPhenyIHnethyI432.1



3- f 1 uor ophenyl 4- met hoxyphenyl Hret hyl 462. 11 3, 4-
3-fl uorophenyl met hyl enedi oxypheny Hret hyl 476. 11 | 13 SEP 2009
3-fl uorw 9" di met hoxyphenyl Hnet hyl 492. 12 PCT/USO2/08338
3-fluorop enyl6 4- di met hoxyphenyl Hhet hyl 492. 12 -
3-fl uor ophenyl 3, 5- di net hoxyphenyl Hret h%I 492.12 .
3-fl uorophenyl 2-f | uor ophenyl Hret hyl 450 91 ‘
3-fl uorophenyl 3-f1 uorophenyl Hret hyl 450. 11
3-f 1 uor ophehyl 4- fR uor opheny!| HRét hyl 450. 11RWD 0R/ 076947 81 1 3 SEP 2805
PCT/ US02/ 08338 obs Mr1 m' z 3-fl uofophenyl 3 chl oro, 4- Hret hyl 484,12
fl1 uoropheny|l 3-fluorophenyl 3, 4-di fl uofophenyl Hret hyl 468. 11
3-fl uorophenyl 2, 4-di f | upor ophenyl Hret hyl 468. 11 m/z
3-f1 uorophepyl 2pfengli TT u raoqodﬂmmfédﬂéﬁ}m YT 468 11 | 34-methylenedioxybenzyl | 570.1
3_f | uor Ophe ranhanyvl Hhret-h l| 46%{ 11 i | . 157
3-f | uor ophepyT F2PERMBN rﬁufll—‘l}’?é‘{vpiq?rl‘y 57]11 cyclopropyimetity :
3-f | uor ophep\8-&acyphamy hienyd-tdesdphyhd57] 11 8+ f | ujor opdyelopebpyirR@nyR7 =| 497.1
pyrrolidine \5.3%5‘67“—“ TEt Y O tamyt toHdigne—3-Huoropheny N R R7 5N R2, R7
= nethyl 426,71 rp ﬁo" ijnenorp 6‘?‘.?% 31 fl uor ophenyl ﬁeﬂvﬁl\%% | net byl 44p. 11
3-fl uor ophenﬁ-¢v9mh©'pWI | sbpebpyiprenhy| 440H11 cyclopropylmethyl 509.1
3-fl uorophe é aﬁdby,_,wf nyg m@&gwpﬁgn@, 03— {4 uoTophEgL LA ER YT TR Ay AL 2. 1
3-fl uor ophepyl Pheny vicl apropyl met'hyt 472 11
3-f1 uorophenﬁ yamfph | or”o‘E?H@HWPBVéI bpr oplyl met hy|gdepragyimethyl 509.1
3-cyanophenyl | 3,5-dimethoxyphenyl H cyclopropylmethyl 539.1
3-cyanophenyl 3-cyanophenyl H cycltopropylmethyl 504 1
3-cyanophenyl 4-cyanophenyi H cyclopropylmethyl 504 .1
3-cyanophenyl 2-fluorophenyl H cyclopentyl 5111
3-cyanophenyl 3-fluorophenyl H cyclopentyl 5111
3-cyanophenyi 4-fluorophenyl H cyclopentyl 5111
3-cyanophenyl 2-methoxypheny! H cyclopentyi 5231
3-cyanophenyi 4-methoxyphenyl! H cyclopentyl 5231
3-cyanophenyi | 3,5-dimethoxyphenyl H cyclopentyl 553.1
3-cyanophenyl 3-cyanophenyl H cyclopentyl 518.1
3-cyanophenyl 4-cyancphenyl H cyclopentyl 518.1
3-fluorophenyl Phenyl H methyl 4321
3-fluorophenyl 2-chltorophenyl H methyl 466. 11
3-fiuorophenyi 3-chlorophenyl H methyl 466.11
3-fluorophenyl 4-chlorophenyl H methyl 466.11
3-fluorophenyl | 2-methoxyphenyl H methyl 46211
3-fluorophenyl 3-methoxyphenyl H methyl 462.11
3-fluorophenyl 4-methoxyphenyl H methyl 462.11
3-fluorophenyl 3.4- H methyl 476.11
methylenedioxypheny
|
3-fluorophenyi | 2,5-dimethoxyphenyl H methyl 492.12
3-fluorophenyl | 2,4-dimethoxypheny! H methyl 492.12
3-fluorophenyt | 3,5-dimethoxypheny H methyl 49212
3-fluorophenyl 2-flucrophenyl H methyl 450.11
3-fluorephenyl 3-fluorophenyl H methyl 450.11
3-fluorophenyl 4-fluorophenyl H methyl 450.11




3-fl uorophenyl 2- chl or ophenyl Hcycl opr opyl net hyl 506. 12

3-f 1 uor ophenyl 3-chl or ophenyl Hcycl opr opyl net hyl 506. 12 13 SEP 2005

3- f 1 uor owlpanykéghl or ophenyl Heycl opr opyl net hyl 506. 12 PCT/US02/08338

3-fl uor ophenyl 2- met hoxyphenyl Hcycl opr opyl net hyl 502. 12

3-fl uorophenyl 3- net hoxyphenyl Hcycl opr opyl met hyl 502. 12

3-f 1 uor ophenyl 4- met hoxyphenyl Hcycl opr opy! net hyl 502. 12 3- Huor ophenyl 3 4-

Hcycl opropyl met hyl 516,12 net hyl enedi oxypheny

3-T 1 uor opherjyl 2, 58di met hoxyphéy! Heycliopr &pyl mbt hyl 532. 73 obs

3-fl uorophenyl 2. 4- di net hoxyphenyl Hcycliopr opyl net hyl 532. 13 M+1

3-fl uorophenyl 3, 5- di net hoxyphenyl Hcycl{opr opyl net hyl 532. 13 iz

3-fl uorophenyl 2-fl uor ophenyl Hcycl opropyl net hyl 490. 12

3- f | uor ophenyB3udrbprendphenys-Eidyoldopr opyl met hyl 490. 12 methyl 484.12

3-fl uorophenyl 4-f1 uorop WE”WLEFE)%{I‘PJn |propyl met hyl 490. 12

3-fl uorophenyl3-chloro 4- Hcycl apropyllnet hyl 524 12 {1 uor ophenyl 02/.p76947

82 73 SEP200Q5 3-perqphesd2) 084 dBuesprhermRRML Hii 2 meth 468.11

3-f1luor opherytarnfu&o,meh IUbTERBRENbARVAT opT Oy T MET Ny SUB ethyl 468.11

3-fl uor Opher 2 A-dif rophenvl Hevel.¢ Tals np\ll et} h\/Ll—'\ﬂQ 12

3-f 1 uor ophen yF”E“%‘“‘mef‘Y‘ Dr%'gﬂ‘g'ﬁ‘if?mt’l opr opyt et hyI 508. M 468.11

3-fl uoropherybﬁad&a@aﬁ%u arzmbﬁngfbdrﬂceyigll opropyl ma} hyl 508.dathy! 468.11

3-fl uor Opher ||.,||_y 1 Hevelony 6193 et l_y‘lillr F—12—

3-fl uoropheer m% lém henyl a\ﬁ'?:‘fhoo?" | met hyl 497.12 3 Wf]eftrl'f’oroohen I4?\”?12 R7 =

pyrrolidineN, RZUthfnrjy“l o‘bcwpyrbhmtflhyl 450.H.1 pyrroli dlrtr%hyi 457.11

3- f 1 uor ophenyhi,&eordavi— INRERR7 R pyr qaﬂe WRIRy et hyt464 4101

nmor phol i nenmgr pho(??lépne % l"'uor ophen0 Phenyl Met hylcycl opr opyI met hyl 486. 12

3-f 1 uor ophenyl i sopropyl | sopr opyl cycl oprygiding hyi 480. 12

3- f | uor ophenybieébydeMat hyl cuaoopr opyl e Ry JRF24 [ 1 . methyl 426.1

morpholine morpholine
3-fluorophenyl Phenyl Methyl methyl 446.11
3-fluorophenyl isopropyl isopropyl methyt 44011
3-fluorophenyl Methyl Methyl methyl 384.09
3-fluorophenyl ethyl ethyl rmethyl 4121
3-fluorophenyl Phenyl H cyclopropylmethyl 4721
3-fluorophenyl 3.5-dichlorophenyi H cyclopropylmethyl 540.13
3-fluorophenyl 2-chloropheny! H cyclopropylmethyl 506.12
3-fluorophenyl 3-chiorophenyl H cyclopropyimethyl 506.12
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3-cyanophen)lethylethyl 4 @bhydimaedi pxvhmergl [553. 13 3. 4- PhenyIHnethyI458.11
net hyt ened i nvunher\ I 5 di hhl oro h%}é’{'!] !;_!I et hgi :t%ui 12 B "b iy‘ 58’7 14 Xyphe
v B a5l SEBBRRT Hret ny PR 15 Y “efiyleredioxyben
3-cyanophenyl isopropy! isopropyl 3,4-ethylenedioxybenzyl | 581.14
3-cyanophenyl Methyl Methyl 3.4-ethylenedioxybenzyl 525.1
3-cyanopheny! ethyt ethyl 3.4-ethylenedioxybenzyl | 553.13
3.4- Phenyl H methyl 45811
methytenedioxyphenyl
3.4- 3,5-dichlorophenyl H methyl 526.12
methylenedioxyphenyl
3.4- 2-chiorophenyl H methyl 492.12
methylenedioxyphenyl :
3.4- 3-chiorophenyt H methyt 492.12
methylenedioxyphenyl
3.4- 4-chlorophenyl H methyl 48212
methylenedioxyphenyl
3.4- 2-methoxyphenyl H methyl 488.12
methylenedioxyphenyl ”~
3.4 3-methoxyphenyl H methyl 488.12
methylenedioxyphenyl
3.4- 4-methoxyphenyl H methyl 488.12
methylenedioxypheny!
3.4- 3,4- H methyl 502.12
methylenedioxyphenyl meth ylene dioxypheny
|
34 2 5-dimethoxyphenyl H methy! 518.12
methylenedioxyphenyl
3.4- 2,4-dimethoxyphenyl H methyl 518.12
methylenedioxyphenyl
3.4- 3,5-dimethoxyphenyl H methyt 518.12
methylenedioxyphenyt
3.4- 2-fluoropheny! H methyi 476.11
methylenedioxyphenyl




hyl enedi

e

oxyphen vyl

nyl Hret hyl 488. 12 et hyl enedi oxyphenyl
nyl Hret hyl 488. 12 net hyt ened i oxyphenyl
. 4- 4- met hoxyphenyl Hret hyl 486. 12 net hyl enedi oxyphenyl

y 34- 3-chl or ophenyl Hret hyl 492. 12 et h yl enedi oxyphenyl
- 4- chl or ophenyl Hret hyl 492. 12 net hyl enedi oxyphe nyl
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3, 4- 3, 4- Het hyl 502. 12

met hyl enedi oxyphenyl net hyl enedi oxyphe8§ 3. 4-2, 5- di met hoxyphenyl Hret hyl 518. 12

met hyl enedi oxyphenyl 3, 4-2, 4-di net hoxyphenyl Hret hyl 518. 12
met hyl enedifoxyphenyl 37 4- 3, 5-f@di net hokyphgnyl HTet hyl 518:°12 obs
met hyl enedijoxyphenyt 3| 4-2-fl| uor ophepyl Hret hy| 476. 11 nethylenedio§thenyl WO
02/ 076947 88 1 3 SEP 2Dp05 PCT/USOZ/P8338 RRRohs M+l ml z
3. 4- 3- FIuorophenyIHnethyI476 11 neth ernedioxyph enyI miz
3. 4- 4- Fl uorfoptierytHmet |y1 {5 thytenggiroxyphenyt—, 476
) 11
3. 4-3-chl oy, éﬂgng&hy&‘ 5 ﬁ%mﬁJF =d|oxyphenylfluoroﬂﬂﬁnyl
3.4-3,4-di E Hn@l_hyl_494._1rz_ di oxyphen yl
3. 4-2, 4-di f{l uor Spheny! Hret-FRAPIAM 2 het hil enkdi oxypAETY | 476.11
3,4-2,6-difPﬂMFBﬂﬁEHvWHnetnyj494.12 et hyl enedi oxyphenyl
3. 4-2-5-di Kl uor 8phenyl H ned-biy¢rd34. 12 H methyl 51012
methylenedioxyphenyl ﬂuorophenyl
3.4 3,4-difluorophenyt H methyl 494 12
methylenedioxyphenyl
3.4- 2,4-difluorophenyl H methyl 494 12
methylenedicxyphenyl
3.4- 2 6-diftuorophenyl H methyl 494 12
methylenedioxypheny
3.4- 2-5-difluorophenyl H - methyl 494,12
methylenedioxyphenyl
3.4- 3-cyanophenyt H methyl 483.12
methylenedioxyphenyl
3.4- 4-cyanophenyl H methyt 483.12
methylenedioxypheny
3.4- N R2R7 = NRZR7 = methyl 436.11
methylenedioxypheny! pyrrolidine pyrrolidine
3.4- N,R2R7 = N.R2R7 = methyl 452.11
methylenedioxyphenyl morpholine morpholine
3.4- Phenyl Methyl methyl 47211
methylenedioxyphenyl
3.4- isopropyl isopropyl methyl 466.11
methylenedioxyphenyt
3.4- Methyl Methyl methy! 410.1
methylenedioxyphenyl
3.4- ethyl ethyt methyl 438.11
methylenedioxyphenyl
3.4- Phenyl H cyclopropylmethyl 498.12
methylenedioxyphenyl
3.4- 3,5-dichlorophenyt H cyclopropylmethyl 566.13
methylenedioxyphenyt
34- - 2-chlorophenyl H cyctopropylmethyl 532.13
methylenedioxyphenyl
3.4- 3-chlorophenyl H cyclopropylmethyl 532.13
methylenedioxyphenyl
3.4- 4-chlorophenyl H cyclopropyimethy! 532.13
methylenedioxyphenyl
3.4 2-methoxyphenyl H cyclopropylmethyl 528.13
methylenedioxypheny




met hyl enedi oxyphenyl

3, 4-

N, R2, R7 =N

3. 4- 3- cyanophenyl Hhet hyl 483. 12 net hyl enedi oxyphenyl
3. 4- 4- cyanophenyl Hret hyl 483- 12 net hyl enedl oxyphenyl
=met hyl 436. 11 net hyl enedi oxyphenyl pyrroli di nepyrrolidine 3.4-N, R2,

R;R%PF%HEJS

=N, R2, Ravanehhiyk#A52. 11 nethylenedloxyphenylnnrphollnennrghphgggﬂmLm
34-Pheny|thhylnethyl472.11 met h yl enedi oxyphenyl

3. 4-isopropylisopropyl net hyl 466. 11 ne
3. 4- Met hyl Met hyl net hyl 410. 1 net hyl ene

| enedi
xyphen

L

oxyphenyt
yl

3, 4- ethylethylnethyl438 11

met hyl enedi oxyphenyl 3, 4- Phenyl Heycl opr opyl net hyl 498. 12 et hyl enedi oxyphenyl
3.4-3,5-dich|orodﬁenyl ycl opRopyl met hyl 586. 13] et hyl effédi oxyphehypbs3, 4-
- 2chl or ophenyl Hcycl opr opyl net hyl 532. 18 net hyl enedi oxyphenyl M+1
3, 4- 3-chl or ophenyl Hcycl opr opyl net hyl 532. 13 net hyl enedi oxyphenyl m/
3. 4-4-chl or ophenyl Hcycl opr opyl net hyl 532. 13 net hyl enedi oxyphenyl z
3, 4- 2- met hoxypheRy1 Hcyc| opmepyiypedryy| 528. B3 net hyl gaegboyxyahenyl | 428.13 [SEP
2005 WO 02/ (W@Qﬁ\?di%heﬁ’ﬁﬂ U802/ 08338 RRRRobs MHL mi z
3. 4- 3- met hoxyphenyl Hcyc] OcQFnQEHMNﬁEér{}V' 283 et yayao;s}@%nrﬁaw,mn e 5Bl 13
3,4-4-nethogMﬁngQM&¢ﬁM@Iopropylnet yl528. 13 nett enedi oxyphe pyl
3. 4-3, 4- Hey ¢l-oprgpytrethyt-54213
Y & H cyclopropylmethyl 542 .13
maethylenedioxyphenyl methylenedioxypheny
[
34- 2.5-dimethoxyphenyl H cyclopropylmethyl 358.13
methylenedioxyphenyl
3.4- 2.4-dimethoxyphenyl H cyclopropylmethyl 558.13
methylenedioxyphenyf
34- 3,5-dimethoxyphenyl H cyclopropylmethyl 558.13
methylenedioxyphenyl .
34- 2-fiuorophenyl H cyclopropylmethyl 516.12
methylenedioxyphenyt
34 3-fluoropheny! H cyclopropylmethyl 516.12
methylenedioxyphenyl
3.4 4-fluoropheny! H cyclopropylmethyl 516.12
methylenedioxyphenyt
3.4- 3-chloro,4- H cyclopropyimethyl 550.13
methylenedioxyphenyl ﬂuorophenyl
3.4- 3.,4-difluorophenyl H cyclopropylmethyl 534.13
methytenedioxyphenyl
3.4- 2 4-diffuorophenyl H cyclopropylmethyt 534.13
methylenedioxyphenyl
3.4- 2 6-difluorophenyl H cyclopropylmethyl 534.13
methytenedioxypheny!
3.4- 2-5-difluorophenyl H cyclopropylmethyl 534.13
methylenedioxyphenyt
3.4- 3-cyanophenyl H cyclopropylmethyl 523.12
methylenedicxypheny!
34 4-cyanophenyl H cyclopropytmethyl 523.12
methylenedioxyphenyl
3.4- NR2,R7 = N.R2R7 = cyclopropylmethy 476.11
methylenedioxypheny! pyrrolidine pyrrolidine -
3.4- N,R2,R7 = N,R2 R7 = cyclopropyimethyl 492.12
methylenedioxyphenyl marpholine morpholine
3.4- Phenyl Methyl cyclopropylmethyl 512.12
methylenedioxyphenyl
3.4- isopropyt isopropyl cyclopropylmethyl 506.12
methylenedioxyphenyl




met hyl enedi oxyphenyl net hyl enedi oxypheny |
3. 4- 2, 5-di met hoxyphenyl Hcycl opr opyl net hyl 558. 13 net h ernedioxyph&SdﬁPZWS
3.4-2,4-3] yphenyt Hcycl opr opyl net hyl 558. 13 net hyl e i he nyl
3.4-3, 5- |{§‘2{7'%§yphenyl Hcycl opr opyl net hyl 558. 13 net hyl enz’gi(ilg%éﬁ%m‘/l
3, 4- 2-fl uorophenyl Hcycl opr opyl net hyl 516. 12 net hyl enedi oxyphenyl
3, 4- 3-fl uor ophenyl Hcycl opr opyl net hyl 519 12 net hyl enedi oxyp henyl
3. 4-4-fl uorophenyl Hcycl opr opyl net hyl 516. 12 net hyl ened i oxyphenyt
3. 4- 3- chl or|o, 4- Heycl oprjopyl mekhyl 550.[13 ¢t hyl[enedi oxyghényl T I udr afpgenyl
3, 4- 3, 4- di fll uor ophenyl Hcycl opr opyl netfhyl 534. 13 net hyl enedi oxyphemq+1
3. 4-2, 4-di f|l uor ophenyl Hcycl opr opyl netihyl 534. 13 net hyl enedi oxyphgny
3. 4- 2, 6-di f{l uor ophenyl kcycl opr opyl netjhyl 534. 13 net hyl enedi oxyphgnyth/z
3. 4- 2- 5- di fituoropeny ey el qurpy ety a4 13 et oaerieasy P et
3, 4- 3- cyangphgRyabiEHedaPr opWrrg){fhyl 523. tf% get hyl en%cﬁpoég%e yl 011
3, 4- 4- cyangphenyl-Hoycl-opropy Wei-h.)dﬁzs_;z_ucel_ﬁ Wl enedioxyphenyl 3. 4-N R2 R7
=N, R2, R7 =qycl o‘g);r;l‘_opgll iy hym?@?'ll metjhy| EWedi dxy pSEIRPIPYBENY ne |YP oIl di nee
py 3, 4-N, RATMRYEROMIWr =cycl opr opyl net hyl 492.{12
met hyl enedijoxyph¥nyl nod phot iRfensr phol|i ne H cyciopentyl 51212
3, 4- Pheny| Nettdrigbegipaphepit opyl et hyl 512.112 net hytienedi oxyphenyl
34-i sopropyl T soprpyT CYC} GRlcABLAETNYT D06y 12 et hyT epempemiyphenyised 13 | SEP
2005 WO 02/iRd6R4kbioxyphenyt
3.4 2-chlorophenyl H cyclopentyl 546.13
methylenedioxyphenyl
3.4- 3-chlorophenyt H cyclopentyt 546.13
methytenedioxyphenyl
3.4- 4-chlorophenyl H cyclopentyl 546.13
methylenedioxyphenyl ’
34- 2-methoxyphenyl H cyclopentyl 54213
methylenedioxypheny!
3.4- 3-methoxyphenyl H cyclopentyl 542.13
methylenedioxyphenyl
3.4- 4-methoxyphenyl H cyclopentyl 54213
methylenedioxyphenyl
3.4- 3.4- H cyclopentyl 556.13
methylenedioxypheny! | ethytenedioxypheny
1
3.4- 2.5-dimethoxyphenyl H cyclopentyl 572.13
methylenedioxyphenyl
3.4- 2, 4-dimethoxyphenyl H cyclopentyl 57213
methylenedioxyphenyl
3.4- 3.5-dimethoxyphenyl H cyclopentyl 572.13
methylenedioxyphenyl
. 34 2-fluorophenyl H cyclopentyl 530.13
methylenedioxyphenyl
3.4- 3-flucrophenyl H cyclopentyl 530.13
methylenedioxyphenyt
3.4- 4-fluorophenyl H cyclopentyl 530.13
methylenedioxyphenyl
3.4- 3-chloro,4- H cyclopentyl 564.13
methylenedioxyphenyt fluorophen yl
3.4- 3,4-diflucrophenyi H cyclopentyl 548.13
methylenedioxyphenyl
3.4- 2.4-difluorophenyl H cyclopentyl 548.13
methylenedioxyphenyl
3.4- 2,6-diftuorophenyl H cyclopentyl 548.13
methylenediaxyphenyl




90 PCT/ US02/ 08338 RRRRobs M+l m z 3. 4- thhylthhylcyclopropytnethy é?? %1
met hyl en ed i oxyphenyl 3. 4-ethylethylcycl opropyl net hyl 478. 11 SEP 200

met hyl en henyl 3. 4-Phenyl Hcycl opentyl 512.12 meth yl e enyl
3,4-3, 5- gﬁ??%?orophenylFbyclopentyl580 14 net hyl enedi oxyphen y(;%MBQ
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. 4- 2-chl or ophenyl Hcycl opentyl 546. 13 net hyl en edi oxyphenyl .
,4 3-chl or ophenyl Hcycl opent yl 546. 13 nB1 hyl enedi oxyphenyl )
. 4-4- hIorophenyIFbvclopentyl546 13 net hyl enedi oxyphenyl
. 4- 2- met hoxypheny| Hcyc| opent 542, 13| met RyI enledi oxyphenyl| obs
,4 3- nethoxyphenylFbyclopentyl542.13 mel hyl enedi oxyphenyl M1
. 4- 4- met hokyphenyl Hcyc| opent yl 542. 13| net hyl ened i oxyph enyl
. 4- 3, 4- Hcyel opent yl 556/ 13 rnet hyl enedi oxypheny! met hyt enedi oxyphery’z 1
.4-2,5- dlﬁefﬁoxyphenylqu;&mmﬁaﬂ&hgli.ldHnE[hyIEHGQjQ%*ﬁQEnyI 548 13
. 4-2, 4- d|m%&ﬁ@&y@ﬁ@myﬁkbyclopentyl 72.13 nethylenedloxyphenyl
,4 3,5 di UX\XIWIICII)’IIL’)’CIU efit |u:2.1:3ﬁ°|'%t|y|canU|Lf ||y|
, 4-2- quorn%E a¥+o ynlopen y‘§§ ﬁﬂS TethVIenedloxyp %Of#bF S37.13
. 4- 3-f | uor pphényl Hevel pent yl 530. 13 et hyl enddi oxypheny!|
. 4- 4-f | uor bphenyfHeycl lopeh®@nepbeny 3 het hill endd i oxypHeRsplY! 537.13
methytenedioxyphenyl
3.4- N,RZR7 = N.R2,R7 = cyclopenty! 490.12
methytenedioxypheny! pyrrofidine pyrrolidine
3.4- NRZ2R7 = N.R2,R7 = cyclopentyl 506.12
methylenedioxyphenyl morpholine morpholine
34 Phenyl Methyl cyclopentyl 526.12
methylenedioxyphenyl
34 isopropyl isopropyl cyclopentyl 520.12
methylenedioxyphenyl
3.4- Methyl Methyl cyclopentyl 464,11
methylenedioxyphenyl
34- ethyl ethyl cyclopentyl 49212
methylenedioxyphenyl
3.4- Phenyl H 3.4-ethylenedioxybenzyl | 592.14
methylenedioxyphenyl
3.4 3,5-dichlorophenyl H 3,4-ethylenedioxybenzyl | 660.16
methylenedioxyphenyl
34 2-chiorophenyl H 3.4-ethylenedioxybenzyl | 626.15
methylenedioxyphenyl )
3,4- 3-chlorophenyl H 3 4-ethylenedioxybenzyl | 626.15
methylenedioxyphenyl
3.4- 4-chlorophenyi H 3.4-ethylenedioxybenzyt | 626.15
methylenedioxyphenyl
- A 2-methoxyphenyl H 3 4-ethylenedioxybenzyl | 622.15
methylenedioxyphenyl
3.4- 3-methoxyphenyl H 3,4-ethylenedioxybenzyl | 622.15
methylenedioxyphenyl
3.4- 4-methoxyphenyl H 3,4-ethylenedioxybenzyl | 622.15
methylenedioxyphenyd -
34 3.4- H 3,4-ethylenedioxybenzyl | 636.15
methylenedioxyphenyl| o o thytenedioxypheny
|
34- 2,5-dimethoxyphenyl H 3.4-ethylenedioxybenzyl | 652.16
methylenedioxyphenyl
34- 2 4-dimethoxyphenyl H 3.4-sthylenedioxybenzyl | 652.16
methylenedioxyphenyl
34- 3.5-dimethoxyphenyl H 3,4-ethylenedioxybenzyl | 652.16
methylenedioxypheny




4-2. 4-di

wwgwwww

hl or o, 4- Hcycl op' entyl 564. 13 nethylehedioxyphenytfluorophenyl
-di fl uor ophenyl Hcycl opent yl 548- 13 net hyt enedi oxyphenyl

W

3$IgprpphenylFbyclopentyl548.13 met hyl enedi oxyph
- ?%U%%%phenylFbyclopentyl548.13 mel hyl enedi oxyp

076947 91 PCT/ US02/ 08338 RRRobs M+l m z

- 5-di tuor ophenyl Hcycl opent yl 548. 82 net hyl e nedi oxyphe nyl
3- cyanophenyl Hcycl opentyl 537, 13 net h yl enedi oxyphe nyl
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3. 4- 4- cyanophenyRHCYyCl gpent yI/R87.13 thy@renedi oxyphenygF 34-N, RZ, Rgs=N, R2, R7
=cycl openty|l 490. 12 net hyl enedi oxyphenyl pyl rol iidi nepyrrolidi ne 3.4-NHRQ,R7
=N, R2, R7 =clycl opentyl 506. 12 nethylenedioxyphenylnnrpholinennrpholﬁﬁe
34- Phenyl Met hyl cycl opent yl 526. 12 et hyl enedi oxyphenyl ) m/z
3. 4-i sopr opytisopropyttychopent ya26ri2—pth—ytgnegdipxyph 1y
- 1 . = I 1610.14
3, 4- Met hyl N%teth)gLeg?;ﬁ‘I)hg gntyl H%’ﬂ_r_{ﬁj‘_y met hyl enedi ()xyphee i yF{'OW i 0
3. 4-et hyl ethylcyc Inpﬂr yl 492 12 met hyl enedi oxyphenyl :
, 4- Pheny| H3. 4- et'hyl enedi 8Xyeeme)yY502. 14 thet hyl édeiivssogpneRgnzyt | 610.14
- 3, 5- di cjAFBeeRIRENYIH3, 4- et hyl enediloxybenzyl| 660. 16 m et hyl enedj oxypHenyl
- chl orlopherd’t H3. 44 et hybengedhgxybhenzH 626/ 15 4rattyiepledinetiemzyly plaoyild
- chl or|ephemybided et hyl enedi oxybenzyl 62615 net hyl enedi oxyphenyl
3.4~ 3-chloro,4- H 3 4-ethylenedioxybenzyl | 644.15
methylenedioxyphenyl fluorophenyl
3.4- 3 4-difluorophenyl H 3.4-ethylenedioxybenzyl | 628.15
methylenedioxyphenyl .
34- 2 4-difluorophenyl H 3,4-ethylenedioxybenzyl [ 628.15
methytenedioxyphenyl
3.4- 2,6-diflucrophenyl H 3 4-ethylenedioxybenzyl | 628.15
methylenedioxyphenyt
3.4- 2-5-difluorophenyl H 3 4-ethylenedioxybenzyt | 628.15
methylenedioxypheny!
3.4. 3-cyanopheny! H 3.4-ethylenedioxybenzyl | 617.14
methylenedioxypheny!
3.4- 4-cyanophenyl H 3., 4-ethylenedioxybenzyl | 617.14
methytenedioxyphenyl
3.4- N.R2R7 = NR2RY = 3, 4-ethylenedioxybenzyl | 570.13
methylenedioxyphenyl pyrolidine pyrrolidine
3.4- N,R2,R7 = N.R2,.R7 = | 34-ethylenedioxybenzyl | 586.14
methylenedioxyphenyt morpholine morpholine
3.4- Phenyl Methyl 3 4-ethylenedioxybenzyl | 606.14
methylenedioxyphenyl
3.4- isapropyl isopropyl 3.4-ethylenedioxybenzyl | 600.14
methylenedioxyphenyi
. 34 Methyl Methyl 3. 4-ethylenedioxybenzyl | 544.13
methylenedioxyphenyl
3.4- ethyl ethyl 3.4-ethylenedioxybenzyt | 572.13
methylenedicxyphenyl
3-chlorophenyl 4-chlorophenyt H methyl 482.12
3-methoxyphenyl 2-flucrophenyl H 3.4-ethylenedioxybenzyt | 596.14
3-methoxyphenyl 3-cyanophenyl H 3.4-ethylenedioxybenzyt | 603.14
3-chlorophenyl Phenyl H methyl 448.11
3-chlorophenyl 2-methoxypheny! H methyl 478.11
3-methoxyphenyl | 2,4-difluorophenyl H 3. 4-ethylenedioxybenzyl | 614.14
3-methoxyphenyl | 2-5-difluorophenyl H 3.4-ethylenedioxybenzyl | 614.14
3-chloraphenyl 2-chlorophenyl H cyclopropylmethyl 52212




3, 4-4-chl orophenyl H3, 4- et hyl enedi oxybenzyl 626. 15 net hyl enedi oxyphenyl
34- 2- met hoxyphenyl H3, 4- et hyl enedi oxybenzyl 622. 15 net hyl enedi oxypefys 7005

3, 4- 3-
3,4-4-

g

Q%MghgpylkB 4- et hyl enedi oxybenzyl 622. 15 ne |hy|ﬁ§Fﬂsh%§ Bp

phenyl H3, 4- et hyl enedi oxybenzyl 622. 15 met hyl enedi 0xyphenyl

_3,4-H3, 4- ethylenedloxybenzyl636 15 et hyl enedi oxyphenyl net hyl enedi oxypheny
1 34-2, 5-di net hoxyphenyl H3, 4- et hyl ened?dxybenzyl 652. 16 net hyl enedi oxyphenyl
34- 2, 4- di met hoxyphenyl H3, 4- et hyl enedi oxybenzyl 652. 16 net hyl enedi oxyphenyl

enyl

3. 4-

34-3,5-dinethoxyﬁhenyl , 4- et IRfl enedi pxybehzyl 652. 16 methyl enedi gxppheny WO
02/ 076917 92 1 3 SEP 2005 PCT/U502108338 RRRRohs M+l m z _ M+1
3, 4- 2-fl uor ophenyl H3, 4- et hyl enedi oxybenzyl 610. 14 net hyl ened i oxyphe ny
3, 4- 3-f | uor gphenyl H3, 4- et hyl enedi oxybenzyl 610. 14 net hyl enedi oxyphefV¥|
3, 4- 4- f 1 uor OpRRINEkFRe ET NV REEG OXYDERZY AT NEEByLENRRhAXYPITERY by
34-3-chloro 44-FB,4-ethyIenedloxxbenzyhgf4 &?
met hyl enedi oxyphenyl f | upr ogR¥AYAME pholine
3.4-3,4-difl ggeg?h,?nydyHg A @bhqﬂhemd i O)V(XEEEEX! 62834- k&yl%@ﬁ&kyl}dney}e(fgxyp e nly I
342, 6 di | SOPBRERIL L. o B APBRUE by bbing vl bob 10 REIY SRERL G EYRRe] nyi
3. 4- 2- 5- di f |; doretipkehsiyH3, 4methiplpbetedi oxybBnzyl 6284-eHylmeddoxytenedi ¢L9pheny|
3-methoxypheny! N,RZ2R7 = N.RZ2,R7 = 3 4-ethylenedioxybenzyl 556.13
pyrrolidine pyrrolidine
3-chlorophenyl Phenyl Methyl methyl 462.11
3-chlorophenyl 4-chlarophenyl H cyclopropylmethyl 52212
3-methoxyphenyl 4-chiorophenyl H cyclopentyl 532.13
3-methoxyphenyl ethyl ethyl 3 4-ethylenedioxybenzyl | 558.13
3-chlorophenyl 2-fiuorophenyt H methyl 466,11
3-chlorophenyl 3-fluorophenyl H methyl 466.11
3-chloropheny! 2-chlorophenyl H methyl 482.12
3-chloraphenyl 3-chiorophenyt H methyl 48212
3-chlorophenyl 2 6-difluorophenyl H methyl 484.12
3-methoxyphenyl 3-fluorophenyl H 3.4-ethylenedioxybenzyt | 586.14
3-chlorophenyl 4-cyanophenyl H methyl 473.11
3-methoxyphenyl Phenyl Methyl 3.4-ethylenedioxybenzyl | 592.14
3-methoxyphenyl | 3,5-dichlorophenyl H methyl 512.12
3-methoxyphenyl 4-cyanophenyl H cyclopropylmethyl 509.12
3-methoxyphenyl 3-cyanophenyt H cyclopentyl 523.12
3-methoxypheny] 3-chioro.4- H 3. 4-eihylenedioxybenzyl | 630.15
fluoropheny!
3-chlorophenyt 2-methoxypheny! H cyclopropylmethyi 518.12
3-methoxypheny! | 3,5-dichlorophenyl H cyclopropylmethy 552.13
3-methoxyphenyl Phenyl H cyclopentyl 498.12
3-methoxyphenyl 3-chloro 4- H cyclopentyl 550.13
- flucrophenyl -
3-methoxyphenyl NR2R7 = N,R2R7 = cyclopentyl 492,12
morpholine morpholine
3-chiorophenyl | 2,5-dimethoxyphenyl H methyl 508.12
3-methoxyphenyl 4-chlorophenyl H cyclopropyimethyl 518.12
3-chiorophenyl 3,4-difluorophenyl H methyl 484.12
3-chiorophenyl Phenyl H cyclopropylmethyl 488.12




3. 4- 3- cyanophenyl H3, 4- et hyl enedi oxybenzyl 617. 14 net hyl enedi oxyphenyl
3. 4-4- cyanophenyl H3, 4- et hyl enedi oxybenzyl 617. 14 net hyl enedi oxyphdr§ g¥p 205
3.4-N,Rﬁggz ﬂN- , R7 =3, 4- et hyl enedi oxybenzyl 570. 13
met hyl enedbXypHenyl pyrrolidinepyrrolidine 3,4-N, R2, R7 =NRSURR/8338
=3, 4- et hyl enedi oxybenzyl 586. 14 net hyl enedi oxyphenyl nor phol i nenor phol_i ne
3. 4- Phenyl Met hyl 3, 4- et hyl enedi oxybenzyP$06. 14 net hyl enedi oxyphenyl -
3. 4-1isopropylisopropyl 3, 4- et hyl enedi oxybenzyl 600. 14 net hyl enedi oxyphen
3. 4- Met hyl Met hyl R 4- et hlyl enediRdxybenzyl 54R7 13 fret hyl eneRli oxyphenyl obs
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3-methoxyphenyl | 2 4-difluorophenyl H cyclopropylmethyl 520.12
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3-chlorophenyl 3-chlorophenyl H cyclopropylmethyl 522.12
3-methoxyphenyl 2-flucrophenyi H methyl 462.11
3-methoxyphenyl 3-cyanophenyl H methyl 469.11
3-methoxyphenyl 3-cyanophenyl H cyclopropylmethyl 509.12
3-methoxyphenyl | 3,4-difluorophenyl H 34-ethylenedioxybenzyl | 614.14
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3-methoxyphenyl ethyl ethyl cyclopentyl 478.11
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3-methoxyphenyl | 2,4-dimethoxyphenyl H methyl 504.12
3-methoxyphenyl 3-fluorophenyl H methyl 462.11
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3-chlorophenyl 2,4-difluorophenyl H cyclopropylmethyl 524.12
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3-chlorophenyl | 2,4-dimethoxyphenyt H 3 4-ethylenedioxybenzyl | 642.15
3-chlorophenyl | 3,5-dimethoxyphenyl H 3,4-ethylenedioxybenzyl | 642.15
3-chlorophenyl 2-fluorophenyl H 3,4-ethylenedioxybenzyl | 600.14
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3-chlorophenyl 2 4-difluorophenyl H 3,4-ethylenedioxybenzyl | 618.14
3-chlorophenyl 2 6-difluorophenyl H 3.4-ethylenedioxybenzyl | 618.14
3-chlorophenyl 2-5-difluorophenyl H 3.4-ethylenedioxybenzyl | 618.14
3-chlorophenyl 3-cyanophenyl H 3.4-ethylenedioxybenzyl | 607.14
3-chlorophenyl N,R2,R7 = N.R2,R7 = | 3.4-ethylenedioxybenzyl | 560.13
pyrrolidine pyrrolidine
3-chlorophenyl N,R2,R7 = N,R2,R7 = | 34-ethylenedioxybenzyl | 576.14
morpholine morpholine
3-chlorophenyl Phenyl Methyl 3,4-ethylenedioxybenzyl | 596.14
3-chtoraphenyl isopropyl isapropyt 3.4-ethylenedioxybenzy! | 590.14




3- et hoxyphenyl 3, 5- di met hoxyphenyl Hret hyl 504. 12 13 SEP 005
3- met hoxyphenyl 2, 5- di met hoxyphenyl Hcycl opr opyl-met hyl 544. 13 :

3- et ho sopropyl|sopropylcyclopropylnethyl492 12 enyl 3, 4-
Hcyclopﬁ%ggﬁﬁé% yI532 13 net hyl enedi oxypheny |§n90§ﬁﬁ@£ﬁ

3-chl orophenyl 2, 5- di met hoxyphenyl Hcycl opr opyl net hyl 548. 13

3-chl or ophenyl 2, 4- di met hoxyphenyl Hcycl 830 opyl nmet hyl 548. 13

3- chl orophenyl 3, 5- di net hoxyphenyl Hcycl opr opyl nmet hyl 548. 13

3- chl or ophenyl 2- fRuor ophenyl H®R/cl opr opyl mef hyl $06. 12 R” abs
3-ch|oropheﬁy|3-f|uorop1eny|Fbyclopropylnethyl506.12 M1
3-chl orophenyl 4-f | uor ophenyl Hcycl opr opyl met hyl $506. 12
3- chIorophenyIS 4- difluarophenylFbycltpropylneihyl524 12 ) miz
3-chl or ophefyi. éwl&opﬂie? {UDT OPh g, FCY T VMQM;!”E Nyl }eﬁédloxybenzyl 534.13
3-chl orophepyl 2, 6-di f a¥d nnhpn\/l Hcycl opropy hyl 52
3- chl or ophehyd-21seRlePY ubr oph el Hey c| ;ppr(S’BSYI rre1 h?l“i’}ﬁ‘d'.eT?d"i"Y%ef@EP 2605 W0
02/ 076947 98 ReyEhésnaayi0 33£ﬂdbﬂﬁ)hbﬂ1§}KR 4-pyranyl 527.1
3_ Chl or Ophe '\Iyll 2 h\lannr\hv Hevel anron l| et h\ll 5 Q_ 12
3- chi or ophe hyt EJSNS B e byl HFIREEP B py | met KYT 518, 12 3-%MEPbphenyl| N3, k7 =
N, R2, R7 = cjc4mﬂnmﬁvhﬂn hyI4Bﬁw¢u pyrioli ¢ nepyrrol i dinmshy 432 1
3-chl or ophe yA-mO Ny yetopropytrethyt482-32 5
nmor phol i nempr p |ne % chloroo ny?Pthvlﬁathv cycl oprop Inethvl%éﬁjlb
3- chloropheny4ﬂ@m®m©mvl sdbﬁﬁm%ﬂ@yﬁlopropyinet1y|496.EEmw 466.11
3- chl or ophenyj: b LD SR Uhy 4401°TT thyl 466.11
3-chl or ophehyl WPT cycl nr';égg‘nv hyl 468 1 mety '
3-ch|orophe1y?&ﬁ%ﬂ???ﬁycl%ﬁ@ﬁ@?ﬁ%ﬁﬂw b~ H methyl 462.11
3- chl or ophenyi- ﬁi:di&ﬂ@mp emwetriey@h@rpﬁn yI'536. 13 methyl 462 11
3_ Chl or Ophe /|2 Cnuh%| on } II !—IIC\Ir\l onant v E24G6 ’IQ ey FTORE
3- chl or ophehyt JOSRMEM ph e hTEHEMPPENE n| yI5§b 13 mety '
4-fluorophenyl 3.4- methyl 476.11
methylenedioxypheny
{
4-fluorophenyl | 2,5-dimethoxyphenyl H methyl 492 12
4-fluorophenyl | 2 4-dimethoxyphenyl H methyl 492.12
4-fluorophenyl | 3,5-dimethoxyphenyl H methyl 492.12
4-fluorophenyt 2-fluoraphenyl H methyl 450.11
4-fluorophenyl 3-flucrophenyl H methyl 450,11
4-fluorophenyl 4-fluorophenyl H methyl 450.11
4-fluorophenyl 3-chloro,4- H methyl 484,12
fluorophenyl
4-flucrophenyl 3,4-difluorophenyt H methyl 468.11
4-fluorophenyl 2,4-difluorophenyl H methyl 468.11
4-fluorophenyl 2,6-difluorophenyl H methyl 4868.11
4-fluorophenyl 2-5-difluorophenyl H methyl 468.11
4-fluorophenyl 3-cyanophenyl H methyl 457.11
4-flugrophenyl 4-cyanophenyl H methyt 457 11
4-flucrophenyl N,R2,R7 = N,R2,R7 = methyl 4101
pyreolidine pyrrolidine
4-fluorophenyl N,RZ,R7 = N.RZR7 = methyl 426.1
morpholine morpholine
4-fluorophenyl Phenyl Methyl methyl 446.11
4-flucrophenyl isopropyl isopropyl methyl 440.11
4-fluorophenyl Methyl Methyl methyl 384.09




3-ch|oropheny|2-nethoxypheny|Fbyclopentyl532. 33

3-chl or ophenyl 3- met hoxyphenyl Hcycl opent yl 532. 13

3- chl or ophenyk4s et hoxyphenyl Heycl opent yl 532. 13 3, 4- PCTIUSO2/08338
3- chloropheﬁylnethylenedloxypheny Hcycl opentyl 546. 13 |
3-chl orophenyl 2, 5- di net hoxyphenyl Hcycl opent yl 562. 13 -
3-chl or ophenyl 2, 4- di net hoxyphenyl Hcycl dgdént yl 562. 13
3-chl orophenyl 3, 5- di net hoxyphenyl Hcycl opent yl 562. 13
3-chl or ophenlyl 2-f IRuor opHenyl Hc®él opent I 520’ 12 R’ obs
3-chl or ophenyl 3-f | uor ophenyl Hcycl opentyl 520. 12 Med
3-chl or ophenyl 4-f | uor ophenyl Hcycl opent yl 520. 12
3-chl orophenyl 3, 4-di f| ugr ophenyl Hcycl opent yl 538. 13 miz
3-ch|orophenym4mﬂmgh&@ucropheqﬁT}byCIopengm,bd .13 methyl 412 1
3-chl or Ophe vl 2 6-diflugrophenvli Hovel ohagntyvl 538 13
3-ch|orophenyf‘fh‘gmah?’throphe‘?‘M”Hcyclooent9I538.13"3";'09”’93"”‘9thyl 47211
3-chl or ophenyl@uamamwhe ny| Ishmﬁcblrameﬁm y 527H12 cyclopropylmethyl 540.13
3-chl or opheng 0% ophen E%%n:ﬁ € 527H12 3 ch%o%o hen RZRA-=
N, R2, R7 = cycI op. Pyef X%C 13 DVI‘IPOF Vb nepyrrolidine L olors 6?2‘5'@47 9& 713
2005 PCT/ UCOZH@S@BGBFUhC thﬂdﬁ 3t chl Br OpHenylcN;l@mDWheﬁ!le, R2,RB.1Z
cycl opentyl 4 bre RS UL et L | imethyl 506.12
3-chl or ophenly gﬁeﬁ@ %}tkvlcy dgénRLIS 6. 12 cyclopropymeny i
3- chIorophenyHﬂ@@@P@%yi|56bﬂ®b?W@VﬁWbppntyH510.12 cyclopropylmethyl 502,12
3-chl or ophenyuwmbﬁphévgt YTy EthOupRw 454 1 cyclopropyimethy! 50212
3-chl or ophen thyvl et hvlicvel opent vl 4821 12
3- chi or ophenly“PivaRprem’ 4- drhgPeneiekybenztl 587, 14 cyclopropyimethy! 502.12
3- chl or ophenylsiuehbesgpHenyl H3.4k- et hyl lenedHoxyhenz yldidbtopdifnethyi 516.12
methylenedioxypheny
]
4-fluorophenyl | 2,5-dimethoxypheny H cyclopropylmethyl 53213
4-fluorophenyl | 2.4-dimethoxyphenyl H cyclopropylmethyl 532.13
4-fluoraphenyl | 3,5-dimethoxyphenyl H cyclopropylmethyl 532.13
4-fluorophenyl 2-fluorophenyl H cyclopropylmethyl 490.12
4-fluorophenyl 3-fluorophenyl H cyclopropytmethyl 49012
4-fluorcphenyl 4-flucrophenyt H cyclopropyimethyl 490.12
4-fluorophenyl 3-chloro,4- H cyclopropylmethyl 52412
fluorophenyl
4-fluorophenyl 3,4-diflucrophenyl H cyclopropylmethyl 508.12
4-fluorophenyl 2, 4-difluorophenyl H cyclopropylmethyl 508.12
4-fluorophenyl 2,6-difluorophenyl H cyc!oprbpylmethyﬁ 508.12
4sfluoropheny! 2-5-difluorophenyl H cyclopropylmethyt 508.12
4-fluorophenvyt 3-cyanophenyl H cyclopropylmethyl 497.12
4-fluorophenyl 4-cyanophenyl H cyclopropylmethyl 497.12
4-fluorophenyl N.R2,R7 = N.R2R7 = cyclopropylmethyl 450.11
pyrrolidine pyrrolidine
4-fluorophenyl Phenyl Methyi cyclopropyimethyl 486.12
4-fluorophenyl isopropyl isapropyl cyclopropylmethyl 480.12
4-fluorophenyl Methy! Methyl cyciopropylmethyl 424 1
4-fluorophenyl ethyl ethyl cyclopropylmethyl 452 1
4-fluorophenyl Phenyl H cyclopentyi 486.12
4-fluorophenyi 3,5-dichlorophenyl H cyclopentyl 554.13
4-fluorophenyl 2-chlorophenyl H cyclopentyl 52012

135 SEP 2009

SEP



3-ch|orophenyl3-ch|oropﬁeny|FB,4iethernedioxybenzyI616.14

3-chl or ophenyl 4- chl or ophenyl H3. 4- et hyl enedi oxybenzyl 616. 14 13 SEP 2065
3-chl or gphenyl 2- met hoxyphenyl H3, 4- et hyl enedi oxybenzyl 612, 14
3-chl or 6%@W6F§7nethoxyphenyth 4- et hyl enedi oxybenzyl 612 P¢A/US02/08338

3-chl or ophenyl 4- met hoxyphenyl H3, 4- et hyl enedi oxybenzyl 612. 14 3, 4-

3- chl or ophenyl et hyl enedi oxypheny H3, 4¢et hyl enedi oxybenzyl 626. 15 I-

3- chl orophenyl 2, 5- di met hoxyphenyt H3, 4- et hyl enedi oxybenzyl 642. 15

3- chl or ophenyl 274 di metfhoxyphgnyt H3, 4-et iyl engdi OXyDengyt 64215 | gps
3- chl or ophenyl 3, 5- di metjhoxyphenyl H3, 4- et hyl enedi oxybenzyl 642. 15
3-chl orophenyl 2-f | uor ophenyl H3, 4- et hyjl enedi oxybenzyl 600. 14 M+t
3- chl or ophehnyl 3- quorophenyIFB 4- ethylenedloxybenzyIGOO 14 A m/z
3-chl or Ophe||y4 Ao:folL é‘H IIClgy 50!’ ’pﬁ +||y= enegh OXY bEi"nZ‘y'l G 14 - 52012
3-ch|orophenvt@icﬁ oro, ﬁg fi ?WV nedlovaénzvl6§¥ W\uoroph nyl
3-ch|oropheny¢@mﬂmdﬂWILoréphbmyhﬁﬁ14-ethymene¢|oxybewiyhﬁWB 14 | 52012
3-Ch|0rophen%”mo% 1w Lquglﬁg ty A [ethyhenedi-oxyog Q 14 516,12
3-chl or ophenyl 2 PATE L ip&% FByA-ptthpnpflnxybpﬁﬁ*e ? i
3-ch|oropheny%@ﬂ%mH?W|Loﬁbbﬁ@W?Pm3W4-ethymenedloxybéﬁ%¥ﬁ648 14 516.12
3- chl or opheny BroprayPT] em%ﬁm@meetnwl enedy oxyhenzyl B{tiopkaty! 516.12
3-chl or Ophe v I\vl R2 P7 - N, RL et-hvl enaedi ny\lhnn7\l| 560.-13
pyrrolidi nep;?‘rq”BTOP@ﬁ’Wle 3-chl d’r‘%phenyl N, RZTR7 £ N, R2C¥prenty! 230.13
3,4-ethy|ened|oxybenzylﬁ@ﬁwmﬂﬂmmnﬁphplinennrphollne
3- chl or ophenyl Phenyl Metihyl 3, 4- et hyl erjedi oxybenzyl 596. 14
3-chl or ophe| yllsoorooyllsooroovJS 4- gt hyl enedifoxyhenzyi 590. 14 1 3 SEP
WO 02/ 076947 41fyoropEnylUseardsebeyehrsyRRRVIH. 1 2 cyclopentyl 546.1
4-fluorophenyl | 2,4-dimethoxyphenyl H cyclopentyl 546.13
4-fluorophenyl | 3,5-dimethoxyphenyi H cyclopentyl 546.13
4-fluorophenyl 2-fluorophenyt H cyclopentyl 504.12
4-fluoropheny! 3-fluorophenyi H cyclopentyl 504.12
4-fluorophenvyi 4-fluorophenyl H cyclopentyl 504.12
4-fluorophenyl 3-chloro,4- H cyclopentyl 538.13
fluorophenyi
4-fluoropheny! 3.4-difluorophenyl H cyclopentyl 522.12
4-fluorophenyl 2.4-difluorophenyl H cyclopentyl 52212
4-fluorophenyl 2 6-difluorophenyl H cyclopentyl 52212
4-fluorophenyl 2-5-difluorophenyl H cyclopentyt 522.12
4-fluorophenyl 3-cyanopheny! H cyclopentyl 511.1
4-fluorophenyl 4-cyanophenyl H cyclopentyl 511.12
4-fluoropheny N,R2,R7 = N,RZR7 = Cyclopentyl 464.11
pyrrolidine pyrrolidine
4-flucrophenyt N.R2 R7 = N,R2.R7 = cyclopentyl 480.12
morpholine morpholine
4-fluorophenyl Phenyl Methyl cyclopentyi 500.12
4-fluorophenyl isopropyl isopropyl cyclopentyl 494,12
4-fluorophenyl Methyl Methyl cyclopentyl 43811
4-fluorophenyt ethyl ethyl cyclopentyl 466.11
4-flugrophenyl Phenyl H 3,4-ethylenedioxybenzyl | 566.13
4-fluorophenyl 3,5-dichiorophenyl 3 4-ethylenedioxybenzyl |634.15
4-flucrophenyl 2-chlorophenyl H 3.4-ethylenedioxybenzyl | 600.14
4-fluoropheny! 3-chloropheny! H 3.4-ethylenedioxybenzyl |600.14
4-fluarophenyl 4-chlorophenyl H 3 4-ethylenedioxybenzyl | 600.14

2005



3-ch|oerHenyIN@thylN@thyl3,4-ethy|enedioxybenzy|534.13
3-chl orophenyl et hyl et hyl 3, 4- et hyl enedi oxybenzyl 562- 13

3- cyanop

_I{l,$6J4I7 uor ophenyl H4- pyranyl 527. 1

3- cyanophenyl 3- cyanophenyl H4- pyranyl 534. 1 4-f| uor ophenyl Pheny

4-f| uor ophenyl 2- chl or ophenyl Hret hyl 466. 11

13 SEP

CT/UP()Z/OSJ 8

2004

Het hyl 432. 1

4-f | uor ophenyl 3- chl or ophenyl Hret hyl 468031
4-f|uoropheqvl4-ch|oroohenv|Hnethvl466.11 i
4-f 1 uor ophenyl 2- n8t hoxyphenyl Riet hyl 462. 1R’ R obs
4-f | uor ophenyl 3- met hoxyphenyl Hret hyl 462. 11 M+1
4-f 1 uor ophenyl 4- met hoxyjphenyl Hret hyl 462. 11 3, 4-
4-f | uor ophenyl et hyl eneldi oxypheny Hnmet hyl 476. 11 | . m/z
4-f | uor ophenyh-Budeghenet hoxypheqphdiget Nyl 492. 12 3 4-ethylenedioxybenzyl | 596.14
4-f| uor ophemyH-2-4 %inn{hoV”ahen"#Hnethy!402.12 - ——
4-f1 uor ophenyf'g‘fq:ﬁ?pdle%t hojx\'ﬁ/'gtﬁg '$¥¥et|lhy| 492, 14 34-ethylenedioxybenzyl | 596.14
4- f | uor opheny#-Budréphenyd phehypkHoapignyd 50. 115 3,4-ethylenedioxybenzyl | 596.14
4- 11 uor ophenyj g=ftaarpptenytHipthyt-456: Tiq ‘
- - 3,4- lenedioxybenzyl | 610.14
4-f| uor ophenyl Lffr?pl&orygphenyl et hyl 450. 11 4-f|uofo%ﬂéﬁ¥1§?%ﬁrgro 4-
Hrret hyl 484. 12 f | uor ophelfpthylergdioxgphspHeny| 3, 4- di f | uor ophenyl Hhet hyl 468.|11
4-f | uor ophenyl 2, 4-di f | vor ophenyl Hret hyl 468. 11
4-f | uor ophem—26—di-+H ﬂ%ﬂnhenX!Hwet 46811 -
4-11 uor ophenyf S ERIPM UG TBRERYPRREIHY| 468, 11 | 34-ethylenedionybenzyl | 626.15
4- f | uor opheny#-Buaymaop HEtitdabblyphethl. 11 H 3,4-ethylenedioxybenzyl | 626.15
4-f|uorophefyhﬁ1ﬁ " t g&ﬁwﬁ‘f h4r7.11 A=—ftgorophenyN B2 R = NRE R
- \ 9 [ “d-othiyiéned] AE]
met hyl 410. 1 |y err’o?{ﬁlﬁ rWﬁ pyr rol| glyéee X-fl uor oph nv3l \F 5%@°5%ﬁf¥¥b =
met hyl 426. 1 | mbfiystieshemenor phisieforbenst f | juor opheny|l Brfesipyittedioyybspihy | #46141[1
4- 11 uor ophenyk hsheIneRy T[T SOPFRBRBhERT T 44041 | 3 4ethyienedioxybenzyl | 584.14
4-flucrophenyl 4-fluorophenyl H 3,4-ethylenedioxybenzyl | 584.14
4-fluorophenyl 3-chloro,4- H 3.4-ethylenedioxybenzyt | 618.14
fluorophenyl
4-fluorophenyt 3.4-difluorophenyt H 3.4-ethylenedioxybenzyl | 602 14
4-fluoraphenyl 2 4-difiuorophenyl H 3.4-ethylenedioxybenzyl | 602.14
4-fluoropheny! 2,6-difluorophenyl H 3.4-ethylenedioxybenzyl | 602.14
4-fluorophenyl 2-5-diffuorophenyl H 3.4-ethylenedioxybenzyl | 602.14
4-fluorophenyl 3-cyanophenyl H 3.4-ethylenedioxybenzyl | 591.14
4-fluorophenyl 4-cyanophenyi H 3. 4-ethylenedioxybenzyl 591.1
4-fluorophenyl NR2R7 = N,R2,R7 =1 34-ethylenedioxybenzyl | 544.13
pyrrolidine pyrrolidine
4-fluorophenyl NR2R7 = NRZR7 = 3,4-ethylen-edioxybenzyl 560.13
morphaline morpholine
4-fluorophenyl Phenyl Methyl 3,4-ethylenedioxybenzyl | 580.14
4-fluorophenyl isopropyl isopropyl 3 4-ethylenedioxybenzyl | 574.13
4-fluorophenyl Methy! Methyl 3,4-ethylenedioxybenzyl | 518.12
4-methoxyphenyl Phenyl H methyl- 444.11
4-methoxyphenyl | 3,5-dichlorophenyl H methyl 512.12
4-methoxyphenyl 2-chlorophenyl H methyl 478.11
4-methoxyphenyi 3-chiorophenyl H methyl 478.11
4-methoxyphenyl 4-chlorophenyl H methyl 478.11
4-methoxyphenyl | 2-methoxyphenyl H methyl 47411
4-methoxyphenyl |  3-methoxyphenyl H methyl 47411
4-methoxyphenyl |  4-methoxyphenyl H methyl 47411




| uor ophenyl Met hyl Met hyl net hyl 384. 09 WD 02/ 076947 101 1 3 SEP ZOP§SE“

/ US02/ 08338 obs RRRRViFL niz 4-f | uor ophenyl et hyl et hyl net hyl 412, 1" ° 2¢" 2003
uor gphenyl Phenyl Hcycl opropyl net hyl 472. 11
uor 6%@%??575-dichlorophenylFbyclopropylnethyl540.1
uor ophenyl 2- chi or ophenyl Hcycl opr opyl net hyl 506. 12
uor ophenyl 3-chl or ophenyl Hcycl opr og@4met hyl 506. 12
uor ophenyl 4- chl or ophenyl Hcycl opr opyl et hyl 506. 12
uor ophehyl 2- et hoxyphenyl Kéycl opriopyl REt hy[ 502. 12 R® obs
uor ophepyl 3- met hoxyphenyl Hcycl oprpopyl net hy|l 502. 12 M+
uor ophehyl 4- met hoxyphenyl Hcycl oprpopyl net hyff 502. 12 3, 4-
uor ophepyl met hyl engdi oxypheny Hcyicl opr opyl et hyl 516.12 1 m/z

3 PCT/US02/68338

PN

Thyt 5326 [ 488.12
iyt

uor ophefirhnexyBhdiGiy NOXY prERy T HCyCloprap
uor ophepyl 2, 4-di netthoxyphenyl Hcyc| opr opyl
uor ophenyl 3, 5- di net|RERYBHARYEREDE opr opy! rinet hyl 532. 13

I

I

I

I

I

I

I

I

I

I

I t hyl 532.
I

| uor ophenyl 2-f 1 uor ophenyl Haycl opr opyl net hyl{490. 12
I

. i
I

I

I

I

I

0

I

uorophe!quhfqurqhh“n"I “XCIRQV e thy 49612 ™ )
uor ophehy T T YGr S RERY T ECYSPBEMbpy| it hyllag0. 12 ™! 504.12
uor ophejfynghetybimng,| 24-ddogtbbxyphapy| net Hyl 524. 12 | cethephenyl | 504.12
uor ophergr ndkyHidnl s, Ry opropytmethy 508 113

uor ophepyl % %—y%‘enyll gifsnpqglﬂ%f @%r{(y opr nﬁyl met hyl 508 g]y‘ S04.12
uor opheffyretheehenylyor giMewphensycl lopr ofyl melt hyl 508 MepY! 462.11

uor opheWhdnboBRdyiyOr GRRERVHERY CT OPT ORYT BT Ny SUE mE, 7 XL

4-f
PCT
4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f
flu
4-f

r ophenyl-3-—eyanophengyl Heycl-opropylmet hyl 497..1.2
uoropheﬁ?@ﬁﬁgvgﬁﬁﬂkenﬂﬂ%&f&ﬁﬂHFopyIneﬁhyl497.12 47¢Wor ophenyf® B2, rR7
N, R2, R7 = cysirepegpydngrett hy[34Brd4- pyrirol i €i negyrrol i dimeeyi 496.12
fluorophenyl .
4-methoxyphenyl | 3,4-difluorophenyl H methyl 480.12
4-methoxyphenyl | 2.4-difiuorophenyl H methyl 480.12
4-methoxyphenyl | 2,6-difluorophenyt H methyl 480.12
4-methoxyphenyl | 2-5-difluorophenyl H methyl 480.12
4-methoxyphenyl 3-cyanophenyl H methyl 469.11
4-methoxyphenyl 4-cyanophenyl H methyl 469.11
4-methoxyphenyl N,RZ2.R7 = N,R2 R7 = methyl 4221
pyrrolidine pyrrofidine
4-methoxyphenyl N,R2,R7 = N,R2,R7 = methyl 438.11
morpholine morpholine

4-methoxyphenyl Phenyl Methyl methyl 458 11
4-methoxyphenyl isopropyl isopropyl methyl 45211
4-methoxyphenyl Methyl Methyl methyl 396.1
4-methoxyphenyl ethyl ethyl methyl 424 1
4-methoxyphenyl Phenyl H cyclopropylmethyl 48412
4-methoxyphenyl | 3,5-dichlorophenyl H cyclopropylmethyl 552.13
4-methoxyphenyl 2-chlorophenyl H cyclopropylmethyl 518.12
4-methoxyphenyl 3-chiorophenyl H cyclopropylmethyl 518.12
4-methoxyphenyl 4-chlorophenyl H cyclopropylmethyl 518.12
4-methoxyphenyl | 2-methoxyphenyl H cyclopropylmethyl 514.12
4-methoxyphenyl | 3-methaxyphenyl H cyclopropylmethyl 514.12
4-methoxyphenyl | 4-methoxyphenyl H cyclopropylmethyl 514,12




4-f | uor ophenyl Phenyl Met hyl cycl opr opyl net hyl 486. 12

4- quorophenyI|sopropyl|sopropylcyclopropylnethyl480 12 13 SEP 260

4-f1 uor aphamtehet hyl Met hyl cycl opropyl met hyl 424. PCT/US02/08338

4-f | uor ophenyl et hyl et hyl cycl opr opyl net hyl 452. 11

4-f | uor ophenyl Phenyl Hcycl opent yl 486. 12

4-f | uor ophenyl 3, 5- dlchlorophenylFbycld%ghtyl554 13

4-f 1 uorophenyl 2-chl orop e;ylkbvclooentvISZO 12 1 3 SEP 2005 WO 02/ 076947 102

PCT/ US02/ 08338 olf¥ RRRRMF1 mf ¥ R’ obs

4-f| uor ophepyl 3- chlorophenylFbyclopenLyI520.12 M+1

4-f 1 uor ophenyl 4- chl or ophenyl Hcycl opent yl 520. 12

4-f 1 uor ophepyl 2- met hoxyjphenyl Hcycl opent yl 516. 12 - miz

4-f | uor ophep-msthoephewyiphenyl Heycl opept yl B16. 12 cyclopropylmethyd 528.13

4-f | uor ophepyl 4- met hoxy nyl cl.opentyl 516. 12 4-f | uor ophenyl 3, 4-

Hcycl opent yl 530. 13 neth&?gﬁéa%%%vgﬁﬁﬁy

4- quorophehyIS d|nethoxyphenyﬂFbyclopentyl546.1

4-1 | uor ophe WgindzBhem ! T REFREYpRewFl OPERUY T 54613 imeth 544

4-fl uor ophe 1\/I_’JL Ef@h ér;@f nxvlnhpnv‘}lpl—k‘vr opent y| 546 1 clopropyimethyl 13

4- £ 1 uor opheh§msthexabesh %@WP@E\H’BWM yl 504. 120 cyclopropylimethyt 544.13

4- f | uor opheyhmdmblyppegnrenyinbtyglpapent yI 5B4. 12 cyclopropylmethyl 54413

4-f | uor Ophe W41 yereghenvlHevel open \:IL5VH_4_ 12l 4-f] U]nr on nnll_\(ll 3 hlqé_t%r %—1 4-
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4-chlorophenyl 3.5-dichlorophenyl H cyclopropylmethyl 558.13
4-chiorophenyi 2-chlorophenyl H cyclopropylmethyl 522.12
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4-chlorophenyi 2-5-diflucrophenyl H 3,4-ethylenedioxybenzyl | 618.14
4-chiorophenyl 3-cyanophenyl H 3.4-ethylenedioxybenzyl | 607.14
4-chlorophenyi 4-cyanophenyt H 3,4-ethylenedioxybenzyl | 607.14
4-chlorophenyl NRZR7 = N.R2R7 = 3 4-ethylenedioxybenzyl | 560.13
~ pyrrolidine pyrrolidine -
4-chlorophenyl N,R2,R7 = N,R2,R7 = | 3.4-ethyienedioxybenzyl { 576.14
morphaline morpholine
4-chlorophenyl Phenyl Methyl 3.4-ethylenedioxybenzyl | 596.14
4-chfgrophenyl Methyl Methyl 3.4-ethylenedioxybenzyl | 534.13
4-chlorophenyl ethy! ethyl 3.4-ethylenedioxybenzyl | 562.13
4-fluorophenyl 3.5-difluorophenyl | N-R’ absent cyclopropylmethyl 483 .1
4-fluorophenyl | 3,5-diflucrophenyl | N-R” absent cyclopentyl 507.1

13 SEP 2005



4- met hoxyphenyl 3, 5- di net hoxyphenyl H3, 4- et hyl enedi oxybenzyl 638. 15

4- met hoxyphenyl 2-f | uor ophenyl H3, 4- ethylenedloxybenzyl596 14 WO 02/ gret7 107
PCT/ USH2 {83760 72005 ohs RRRRM+1 ni z PCT/US02/08338

4- met hoxyphenyl 3-f 1 uor ophenyl H3, 4- et hyl enedi oxybenzyl 596. 14

4- met hoxyphenyl 4-f | uor ophenyl H3, 4- et hyl;gpedi oxybenzyl 596. 14 -

4- met hoxyphenyl 3- chloro 4- H3, 4- et hyl enedi oxybenzyl 630. 15 quorophenyI
4- met hoxyphepyt3,4 u.f%'u.UpncR;}FB;4 eth”%eﬂeciUAyucuL%ru14.14* prs
4- met hoxyphenyl 2, 4- di f | uor ophenyl H3, 4-let hyl enedi oxybenzyl 614. 14
4- met hoxyphenyl 2, 6-di f | uor ophenyl H3, 4-let hyl enedi oxybenzyl 614. 14 M+1
4- met hoxyphenyl 2- 5-di f | uor ophenyt H3, 4-jet hyl enedi oxybenzyl 614. 14 miz
4- met hoxyphe v] 3-cvanophenvl H3 4-et hvlienedi.oxvhenzvl 603. 14 -
4- met hoxy phehyrBoEpReth He nyoffogbevhy || ShB APSRS e nz GicEgeP ety 491.1
4-netrpéyphenydMMR%hﬁ%l— NaRﬁmﬁ%hﬁwB +&Rh%h@ﬂ9dl0xgbg£i¥h@56 131 5051
pyrrolidi nepyreel A LﬂGV”“ntT Ry =
3,4-ethy|ened|o [PRRS VfS 3 'ﬁ%ﬁ%ﬁol|£%ﬁﬁ#ﬁﬁbllnecwmpmpwmmhw 482.1
4-nethoxyphenwﬁmhemywwbthyBSwﬂx@hayner@de&ybﬁrzylSQZwmmemw 496.1
4- met hoxyphenyd.Sa yris bhemvir St giroxy I oR8mit
4- met hoxyphehy. ?ﬁ &nthvlq %“é*h% ed$d§§ gnzvl%@ %@ﬁﬂ@ 4 7o
4- et hoxy phepyfsoraphenvhyll 3 341“é'10h@ﬁné'nec |'\bRyEt§’éﬁzt) | 558. ¢glopentyl 489.1
j— cm or opﬂenqutfnﬁf‘a;bhmt Ny 4aARBrcpferr CHINDROREERY T 2= ejtidpf PRyl et A #82. 12
-chl or ophen chlor 12
4- chl or ophenly 14™CHPBFWhHe nyIRitePAsAY g NiB absent cyclopentyl 505.1
4-chl or ophenyl@mhmwphemwmwwu 4 84 Ellabsent cyclopropyimethyl 4821
4- chl Orophen I ey i R4
4- chl or ophen I“Zf1 qtp1o>2'<//ohenvcly r%ghef'nvl 4'§’% absent cyclopenty! 4961
4-chl or ophenyl43ﬂwbtqwmdyyl enédlumyMEInyl INBtdbyeatg2. 18yclopropylmethyl 4751
4- chl or ophenyta2aiBrdth OXY, T T -ROR s etk ] 891
4- chl or ophen 2 Ar(%l ﬁgﬁ xyﬁ] §‘§§I Hgf Jjé%%?{érﬁ? cyclopentyl 489.
4-fluorophenyl Phenyl ‘N-R" absent cyclopropylmethyl 457 1
4-fluorophenyl Phenyl N-R' absent cyclopentyl 4711
4-fluorophenyl 3,5-dichlorophenyl | N-R” absent cyclopropylmethyl 5251
4-fluorophenyl 3,5-dichloropheny! | N-R” absent cyclopentyl 539.1
4-fluorophenyl | 3,5-dimethoxyphenyl | N-R” absent cyclopropylmethyl 5171
4-fluorophenyl | 3,5-dimethoxypheny! | N-R” absent cyclopentyl 5311
4-fluorophenyl 3-methoxyphenyl | N-R” absent cyclopropylmethyl 487.1
4-fluorophenyl 3-methoxyphenyl | N-R” absent cyclopentyl 5011
4-fluorophenyl | 3,5-dimethoxyphenyt [ N-R” absent cyclopropyimethyl 517.1
4-fluorophenyl | 3,5-dimethoxypheny! | N-R” absent cyclopentyl 5311
4-fluorophenyl 3.4- N-R" absent cyclopropyimethyl 501.1
. methylenedioxyphenyl
4-fluorophenyl 34- N-R’ absent cyclopentyl 515.1
methylenedioxyphenyl
4-fluorophenyl 4-methoxyphenyl | N-R’ absent cyclopropylmethyl 487 1
4-fluorophenyl 4-methoxyphenyl N-R" absent cyclopentyl 5011




4- chl or ophenyl 3, 5- di net hoxyphenyl Hret hyl 508. 12 -

4- chl or ophenyl 2-f | uor ophenyl Hnet hyl 466. 11 ‘1335P7W5

4-chl or gphenyl 3-f | uor ophenyl Hret hyl 466. 11 '

4-ch|or3§ﬁ@ﬂé?ﬁgfluorophenylHnethyl466.11 4-ch|orophenylé’-‘ﬁ“P%)‘P’(f)“,sit'i-8

Hret hyl 500. 12 f | uor ophenyl 4-chl orophenyt 3, 4-di f| uor ophenyl Hret hyl 484. 12 WO

02/ 076947 108 1 3 SEP 2005 PCT/ US02/ 08238 obs RRRRM+1 ni z S

4- chl or ophenyl 2, 4-di f | uor ophenyl Hret hyl 484. 12

4- chl or ophenyl 2. 6-di f | uor ophenyl Hret hyl 484. 12

4- chl or ophenyl 2- 5-di f | uor ophenyl Hret hyl 484. 12

4-ch|oﬂ&ﬁﬁﬁh&i@é&ﬂﬂﬁﬁhhenylHnethyl473.11

4- chl or ophenyl 4- cyanophenyl Hret hyl 473. 11 4-chl orophenyl N, R2, R7 = N, R2, R7 =

met hyl 426. 1 AgpimngouadiepiaseotadihnthedstiepttoralfoenyleN, R2. R7 = N, R2, R7 =

met hyl 442. 11 nor phol i nenor phol i ne 4- ¢l or ophenyl Phenyl Met hyl net hyl 462. 11

4- chl or ophenyl Met hyl Met hyl net hyl 400. 1 44- chl or ophenyl et hyl et hyl net hyl 428. 1

4- chl or ophenyl Phenyl Hcycl opr opyl 488. 12

4- chl orophenyl 3, 5- di chl or ophenyl Hcygl opr opyl net hyl 558. 13

4- chl or ophenyl 2- chl or ophenyl H3y<cl offf opyl met hyl 522. 12

4- chl or ophenyl 3- chl or ophenyl Hcyc| opr opyl met,hyl 522. 12

4-ch|orophenyl4-ch|orophenyIREé I
el

4- chl or ophenyl 2- met hoxyphenyl | 518. 12
4- chl or ophenyl 3- met hoxyphenyl Heycl 518. 12
4- chl or ophenyl 4- met hoxyphenyl Hcycl thyl 518. 12

4- chl or ophenyl 3, 4- met hyl enedi oxyphe
4- chl or ophenyl 2, 5- di net hoxyphenyl Hcycl

5

or a pharmaceutically acceptable salt , solvate or prodrug thereof, wherein
m is a number from O to 3;

nis a number from 0 to 3;
m and n maybe the same or different;

10 X'is CH, N, ar C-(C1-C3)alkyl;

X?is N-R®, CHy, O, S, SO, SO,, CH-((Cy-Cg)alkyl), or CH-(CH,0-(C+-Cs)alkyl);
X3 is O or N-R®;
X*is a single bond, O, N, NH, N-R” or when X*is N, R? and X* can join
together to form a heterocycloalkyl group such as piperidine, pyrrolidine, morpholine,
N N Z~N .-

15 piperazineg, thiomorpholine or b > where the N of X* is
the heteroatom of said heterocycloalkyl group, wherein said heterocycloalkyl groups
can be optionally substituted with one or more alkyl, aryl, aralkyl, or cycloalkylaikyl,

Aris an arylene or heteroarylene group;
R is R*-phenyl, R*-pyridyl, R*-pyridyl-N-oxide, R*-pyrazyl or R*-pyrimidy!;

20 R'is hydrog;en or {C1-Ca)alkyl; -

R?is alkyl, arylalkyl, substituted arylalkyl, cycloalkyl, cycloalkylatkyl, RB'-pheny!,
RE-pyridyl, R®-pyridyl-N-oxide;

R*is hydrogen, OH, -O(C1-C3)alkyl, or non-substituted or halosubstituted (C-
Cs)alkyl;



4- chl or ophenyl 2, 4- di met hoxyphenyl Hcycl opr opyl net hyl 548. 13 17 ¢Ep N
4- chl or ophenyl 3, 5-di net hoxyphenyl Hcycl opr opyl nmet hyl 548. 13 3 SEP 2005
4- chl or oploedwyil729471 uor ophenyl Hcycl opr opyl net hyl 506. 12 PCT/USO2/08338

4- chl or ophenyl 3-fl uor ophenyl Hcycl opr opyl met hyl 506. 12
4-Ch|oropheny|4-f|uorophenylFbyclopropﬁt{ethyl506.12 B

4- chl orophenyl 3-chl or o, 4- Hcycl opr opyl hyl 540. 13 fl uor ophenyl

4-chl orophenyl, 3, 4- di f | uor ophenyl Hcycl opr opyl met hyl 524. 12 )

4- chl or opheni¥’ 2ndL B Maybe dph saykerrydifesnbpyayraumpes 84013 each being

i oy BORERS o SRR WEEUEL GBI TR AASAT £ v, -
4- - - -
O or S RO I TS0l COMCy Gy

02/ 07694 PNIOD-COalYEE-Ca3ts., oNEL NGhLowikiil NIBKOMHCRE Ik, N, R2, R7

N RS Rk e P B R or Floe Co-sB & 17 =
4- chl or gpjasyy| B @QEI‘M%PEHWIPB@M POY-OFRitky! 5’5{2)13(2323Ikyien90-, and NO, or two
4- chl orophenyl i sopropyl i sopro§)yl cycl opropy1 met hyl 496. 12 )

4- chl or agineapt Reohwnediageal/T praunsyipgethey mmoform a methylenedioxy,

4~ ohl or BERSRIIEHER, 7t YR URRY BRES T, 405 1
4- chl or ophengP3s ﬁﬁdﬂd@bh?ﬁ@iﬁﬂ@@ﬁid@dléf ABRRLBSRURILIC,-Cs)atkyl, nonsubstituted
4- chl orophenyl 2- chl or&ghenyl Hcycl opent yl 536. 13

4- cHl or ephalaguBsidthiest EpHengydealsyl opensybsiitded 9r halosubstituted (Cs-
4- chl L4 Lopent v1.536. 13..
o or BORSANAHOR RESBRATb G RREA Y 8y buted -C.-Co) alkytonetC

4- chl or OpjaéoKdy3 naRIAsstiBE By hERsGbeerdd hkdRycatbonyl, nonsubstituted or
4- chl or ophenyl 4- met hoxyphenyl Hcycl opent yl 532. 13
halosubstituted aryl, nonsubstituted or halosubstituted heterocycloalkyl,
nonsubstituted or halosubstituted heteroaryl, nonsubstituted or halosubstituted aralkyl,
15 nonsubstituted or halosubstituted (C+-Cg)alkylbenzimidazole, nonsubstituted or
halosubstituted heteroaraikyl, nonsubstituted or halosubstituted C(O)NH(C;-

Ca)alkylene N(R);, - SO,(C;-Cglalkyl or wherein R® is independently selected from, -

SO;NH;, -SO;NHalkyl, -SO;Nalkyl,, and ;

R® and R’ may be the same or different, each being independently selected
20 from hydrogen, nonsubstituted or halosubstituted (C-Ca)alky!; or R® and R can be
joined together to form a 4 to 7-membered ring;
and .
R? is hydrogen, (C1-C) alkyl, (C3-Cr)cycloalkyl, (C3-Cr)cycloalkylmethyl, aralkyl
or heteroaralkyl, or the moiety —~N(R®), may represent a pyrrolidine, piperazine or

25 piperidine wherein the N of -N(R®); is the N of said pyrrolidine, piperazine or

piperidine.
2.  The compound of claim 1 wherein X' is CH or N;
X2 is N-R>;
30 X2 is O or N-RS;
X*is O, or N-R":

Aris 1,4-phenylene;



4- chl or ophenyl 3, 4- met hyl enedi oxyphenyl Hcycl opent yl 546. 13 .
4- chl or ophenyl 2, 5- di net hoxyphenyl Hcycl opent yl 562. 13 13 SEP 2005

4- chl or eplenykes74- di met hoxyphenyl Hecycl opent yl 562. 13 PCT/US02/08338
4- chl or ophenyl 3, 5- di met hoxyphenyl Hcycl opent yl 562. 13

4- chl or ophenyl 2-f | uor ophenyl Hcycl opent yl 520. 12

4- chl or ophenyl 3- quorophenyIFbyclopenﬂﬂﬂSZO 12

4- chl or ophenyl 4- quorophenyIFbyclopentyl520 12 4-chl or ophenyl 3-chl oro, 4-
Hcycl opent yl%Bﬂﬁ:QhéMﬂoebBﬁwdy! when R* numbers 1 and substitutes at the meta

4- chl or ophenyl 3, 4 oro | Hcycl opent yl 538. 13
4- chl or%%ﬂ ﬁffalfj B{" ol ﬁ@ﬁ% Hcycl opent yl 538. 13
4- chl or ophemqyligd 1 d nuorophenyl Hcycl opentyl 538. 1

4- chl or opheny] 2- Iuorophen%lFbyclopentyl538 13
4- chl or opher®fl lsftymhmp'hemmﬂeo@ isop8rsupisEiftient® which may be the same or

N 3, e eapBtRyTggebana OF et oncRoinhd GEeneE bt rr -
N, R2, R7 = Igp, déieﬁ]\g& ,qc,%tﬁgpr phoI i nenor phol i ne WO 02/076947 110 1 3 SEP

2005 PCT/USOZ/O 338 obs RRR'RMr1 ni z
4- chl or ophef/liPHeny3 mstwwswdpehmame the same or different, each being

j gm 8?@%%%?% EEFNW% &f/'&‘ﬁg enf}i %gégni‘eﬁpyrophenyl Phenyl H3, 4-eth yl en

ed ioxybe n gy garcﬂg‘én nonsubstttuted or halosubstituted (C;-Cs)alk by
4- chlorophenyl3 di‘chl or ophenyl H3, 4- ethylenedloxybenzyl 52.16

4- 481 orayplepmpyimettybrGitrangl CBlxhatetnandnEi o yia€G-Cxpalk, or SO-(Ci-
4-chl or qgﬂyIB-chlorophenylFB,4-ethernedioxybenzyI616.14
4- chloﬁggﬂ yl 4- chl or ophenyl H3, 4- et hyl enedi oxybenzyl 616. 14

4- chl or ophemfl gydRE B%M%&%@éh"@r ér@!&ﬂé&ﬂﬁj@tﬁéﬂ/@qﬁﬁweﬁﬂ—ﬁnn@ié’fzofone ring;
4- chl oro%henyl 3- met hoxypheny| H3 hyl enedi oxybenzyl 612
an
m and n are the same or different and are equal to 0 or 1.
15

3.  The compound of claim 2 wherein X* is O or NH.
4, The compound of claim 3 wherein X* is NH.

20 5. The compound of claim 4 wherein R is R*-phenyl or R*-pyridyl and R* numbers
1 and substitutes at the meta position.

6.  The compound of claim 5 wherein R? is R%-phenyl, where R%is 1 to 3
substituents which may be same or different, each being independently selected from
25  halogen, CF3, or (C4-Cj)alkyl-O-.

7. The compound of claim 1 wherein R is hydrogen or methyl.

8. The compound of claim 1 wherein R* is 1 to 3 substituentswhich may be the
30 same or different, each being independently selected from hydrogen, halogen or CN.

9. The compound of claim 1 wherein R’ is hydrogen, nonsubstituted or
halosubstituted (Cy-Cs)alkyl, cyclopropylmethyl, CH,-aryl, CHz-heteroaryl, CH,-CH,-0O-
(C1-Celalkyl, or SO,~(C4-Cg)atkyl.

35



4- chl or ophenyl 4- met hoxyphenyl H3. 4- et hyl enedi oxybenzyl 612. 14
4- chl or ophenyl 3, 4- H3, 4- et hyl enedi oxybenzyl 626. 15 m et hyl en ed i o%\ypHenjiis

4-chl orqp Q,le,( $-di met hoxyphenyl H3, 4- et hyl enedi oxybenzyl
4-chl or opﬁenyl %4 4- di met hoxyphenyl H3. 4- et hyl enedi oxybenzyl %y%é/ossss

4- chl or ophenyl 3, 5- di net hoxyphenyl H3, 4- et hyl enedi oxybenzyl 642. 15 -
4-ch|oropheny|2-f|uoropheny|FB,4-ethyIEH%dioxybenzyl600.14 '

4- chl or ophenyl 3-f | uor ophenyl H3, 4- et hyl enedi oxybenzyl 600. 14

4- chl or tphenlhelcomporiop et nidin] werayl Bhedd 6Xydreryyirép. 14

4- chl or ophenyl 3-chl or o, 4- H3, 4- et hyl enedi oxybenzyl 634. 15 fl uor ophenyl
4- chl or ophenyl 3, 4-di f | uor ophenyl H3, 4- et hyl enedi oxybenzyl 618. 14

4- chl or pphenyh c4mPolihd &F eRfveny Wi dmekMih @ FEU @10 ReAZYH&hE: trform an
4- 4hl or ophenyl 2, 6-di f | uor ophenyl H3, 4- et hyl enedi oxybenzy? 618. 14

4- chl orioptieznidee §ndj i arst o pine biye BBME et Hyfeeaddirokgieerual 618014 .
4- CH or ophenyl 3- cyanophenyl H3, 4- et hyl enedi oxybenzyl 607. 14
4- ci or ophenyl 4- cyanophenyl H3, 4- et hyl enedi oxybenzyl 607. 14

4- chl or pphenyhNebpBand olcBEnRY whedeii 2t Ryt BNRETONHGBYAPEC 4 Dhenylene,
pyrrolidinepyrrolidine 4-chlorophenyl N R2, R7 = N,R2, R7 =

3, 4- et hyligrieatibrybénzyl 576. 14 nor phol i nenor phol i ne

4- chl or ophenyl Phenyl Met hyl 3, 4- et hyl enedi oxybenzyl 596. 14

4- chl or ophenyl Met hyl Met hyl 3, 4- et hyl enedi oxybenzyl 534. 13

4- chl or pphenyh&tompeliRY o8 chidt NWhRREHI 1y BBREHIUPEHaE3he formula Ic-a
4-f 1 uorophenyl 3, 5-di f |l uorophenyl N-R absent cycl opr opyl net hyl 493. 1

4- f¥Quor ophenyl 3, 5-di f | uor ophenyl N-R absent cycl opentyl 507. 1 WD 02/ 076947 111
1 3 SEP 1005 PCT/ US02/ 08338 obs RRRRM+1 miz 4-fl uorophenyl 3-chl orophenyl N-R
absent cycl opropyl net hyl 491. 1 4-fl uor ophe'r_ﬁyl 3-chl orophenyl NR

absent cycl opentyl 505. 1 OYNH

NH _,

wherein
R is R*-phenyl, R*-pyridyl, R*-pyridyl-N-oxide, R*-pyrazyl or R*-pyrimidy!;
15 R? is alkyl, arylalkyl, substituted arylalkyl, cycloalky!, cycloalkylalkyl, R®-phenyt,
R®-pyridyl, R%-pyridyl-N-oxide;
R3 is hydrogen, OH, -O(C1-Ca)alkyl, or non-substituted or halosubstituted (C1-
Cslalkyl; ~
R*and R® maybe the same or different, may number 0 to 3, each being
20 independently selected from the group consisting of hydrogen, -(C+-Cg)alkyl, -(C3-
Cy)cycloalkyi, halo, -CN, (C1-Cg)alkoxy,-CF3, -OCF3, -CONHz, -CONH(C4-Cs)alkyl, -
CON(C1-Ceg)alkyl (C1-Cglalkyl, -NH, -NHC(O)C,-Cg)alkyl, -NHC(Q)NH(C+-Cg)alkyl, -
NHC{O)N((C1-Ce)alkyl)}{{C1-Cs)alkyl), -NHSO,(C-Cg)alkyl, -S(C1-Cs)alkyl, -SO(Cs-
Ce)alkyl, -S02(C1-Cg)alkyl, -SO.NH (C,-Cg)alkyl, -O{C+-Cj)alkyleneO-, and NO; or two
25 adjacent R* or two adjacent R® groups together may form a methylenedioxy,
propylenedioxy or ethylenedioxy group;
R®is hydrogen, nonsubstituted or halosubstituted -(C-Ceg)alkyl, (Cs-
C7)cycloalkyl, (C3-Cr)eycloalkyl{C4-Cg)alkyl, -(C1-Cs) alkylene(C4-Cs) alkoxy,



| uor ophenyl 3- cyanophenyl NNR absent cycl opr opyl net hyl 482. 1 13 SEP 1905
| uor ophenyl 3- cyanophenyl N-R absent cycl opentyl 496. 1 '

| uorg | 3-Fl uorophenyl N-R absent cycl opr opyl net hyl 47&.1:}“

| uor 8‘5‘2@22”?7?%-7fl uor ophenyl N-R absent cycl opentyl 489. 1 S02/08338

| uor ophenyl 4- chl or ophenyl N- R absent cycl opr opyl net hyl 491. 1

| uor ophenyl 4- chl or ophenyl N R absent tl&| opent yl 505. 1

| uor ophenyl 4- cyanophenyl N-R absent cycl opr opyl met hyl 482. 1

I

I

uor afkoeyndrionylanophieeierddyRicaied itetyaope rtatkyt IBeteroaralkyl, C(O)NH(C4-

| ior bRRITE NOEDRORY T RCRAL By BpB Ay PAEBSHAENY Solected from, -

4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f
4-f

4-f 1 uor ophenyl Phenyl N-R absent cycl opr opy t hyl 457. 1 4={| uor ophenyl Phenyl N- R’
absent cycl opentyl 471. 1 4-fl uor opheny$@,8- dif chl ordgbgiyt ¥ R
absent c%é ZHﬁﬁop%@ﬁ@HﬁwybzgozN@“‘fWaaor ophehyl 2L di chl orophenyl N-R

absent cgﬁpopent yl 539. 1 4-fl uorophenyl 3, 5- di met hoxyphenyl NR
absent cycl opropyl met hyl 517. 1 4-fl uor ophenyl 3, 5- di net hoxyphenyl N-R

absent cycl opRAtiy h§dtbgknd(E|-Tgy siRbie (B4-8; isthamyp eyt NeRioalkyimethyl, aralkyl
absent cyc| opr opryl met hyl 487. 1 4-f| uorophenyl 3- met hoxyphenyl NR
absent cPEhesErrAiteh orihe moight ditf iy Mayserrensh s Bypibidinenpperazine or

abeent chHeGRERRPEEITNG  or il KICPR SNt oS SAAREL IR RARE o iheridiagy 1 m

et hyl enedi oxyphenyl 4 fl uorophenyl 3,4- N R absentcycl opentyl 515.1

nmet hyl enedi oxyphenyl 4-fl uorophenyl 4- met hoxyphenyl N-R

absent cy2 op?éﬁﬂoﬁ%‘?%%@fﬂ@mﬂ MYRRSPHpTRG FomAairEBdsiherprauia lc-b

absgjt cyclopentyl 501.1 1 3 SEP 200°5 WO 02/076947 PCT/ US02/ 08338 112 WHAT
IS CLAIMED: 1. A conpound represented by the structural fornula R2 X4
(CH2)m 2 H2)n 5 or a pharnmaceutically acpeptable salt , solvate or prodrug
t hereof, wherein mis a nunber fror’e)o t

e
Y

NH g

wherein

15 R is R*-phenyl, R*-pyridyl, R*-pyridyl-N-oxide, R*-pyrazy! or R*-pyrimidyi;

R? is alkyl, arylalkyl, substituted arylaikyl, cycloalkyl, cycidalkylalkyl, R®-phenyl,
R®-pyridyl, R8-pyridyl-N-oxide;

R?is hydrogen, OH, -O(C1-Cs)alkyl, or non-substituted or halosubstituted (C-
Ca)alkyl;

20 R* and R® maybe the same or different, may number 0 to 3, each being
independently selected from the group consisting of hydrogen, ~(C+-Celalkyl, -(Cs-
Cr)cycloalkyl, halo, -CN, (C;-Cg)alkoxy,-CF3;, -OCF3, -CONH,, ~-CONH(C4-Cg)alkyl, -
CON(C1-Ceg)alkyl (C1-Celalkyl, -NH,, -NHC(O)(C1-Cg)alkyt, -NHC(O)NH(C+-Cg)alkyl, -
NHC(O)N({(C1-Cs)alkyl){(C1-Cs)alkyl), -NHSO,(C4-Cg)alkyl, -S(C4-Cs)alkyt, -SO(C1-

25  Cglalkyl, -SO{Cs-Cg)alkyl, -SO2NH (C4-Cs)alkyl, -O(C4-Cj)alkyleneO-, and NO; or two
adjacent R* or two adjacent R® groups together may form a methylenedioxy,
propylenedioxy or ethylenedioxy group;



nis a nunber fromO to 3; mand n maybe the sane or different; 1?;é>%i

CH N, or G(G-C3)alkyl; X2 is NR5, CH2, 0, S, SO S, CH ((C -C8) IP@QS),

or CI—I-(q;\AIéQ}Z[O(,};ﬂpS) alkyl); X3 is 0 or NNR6; X4 is a singlgbands:R N NH

N R7 or en X4 1s N, R2 and X4 can join together to forma

het erocycl oal kyl group such as piperidine, pyrrolidine, norpholine, -15

pi per azi ne, thionorpholine or the het eridat om of said het erocycl oal kyl group,

wherei n said_heterocycl oal kyl glLou s can be optional Is/ substituted with one
bs %d a

or nore al kyR isapydroggpanaisy teq el balorybahitulpd: -(Cafsiadkdn(Garyl ene or

hetero ; ' - I - pyrg A- DYT b xi de,

R4- pyr :{233%109@?)8%5(8Sgﬁc%)éc}@éﬁ%&%@?)gl yd%@%%y%wg&%?éﬁi%\kfm is alkyl,
aryl al kykoxgedrbdhjiubgd rstatoaldhikyic wetarahky | arakyt hetddoptalk iy C{ORSHpD Y,

R- pyridyl, %%ypyr?d F{ul\l- oXi dg' R3yi s h dr}gge@_wa—l - C, -C)gglal( kg/ﬁe, l(I?){ra

non- subét)aﬂm%ftﬁ UKR%&I o30S0 iGaialkyl qrowhersin & i lindependently setestediioor/-076947
PCT/ US02/ 08338 113 R4 and R8 maybe the sane or diffe t, may nunber 0 to 3,
each being independently sel ected—{3@sNt e groupOcHnsi sting of hydrogen,
"B CoBahNY, -SQgHatky) e5aiakylyl . hal 0 ang ( G108yl koxy, - CF3. - OCF3.

- CONH2, _ - H( C1- C6) al kyl , - CON(C1-C6)al kyl (Cl1-C6)al kyl, -NH2,

-NHC( O {™1- c6) al kyl , - NHC(O) NH(C1-C6)al kyl, 5

NHC( O) N( ( C1- 1 0G-C - (25)- :

TSl Che 06) af ey BB Gy e D R () fyroatstrRstR Ak

- O( C1- G3 thﬂ@W%rﬁﬂ‘@l,,Oféh@ImmymN(\évh maﬂr%@aenmpwwohcﬁneaupame R6 groups
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nonsybskitu 0 _or_hal.os ituted (C3-C7)cycloal kyl, nonsubstituted or
hal SEubsei t%t%gwp%’&é’?’ Qﬁffaé'f)cf‘g’g’% ST (C1- 08) al kyl - nonsubst i tuted or

hal osubst i t uAei 1.@ciryvede; al kyl ene(Cl- C6) al koxy, nonsubstituted or

hal osubsti t uge gl koxycarbonyl, nonsubstituted or hal osubstituted aryl,
nonsubstituteqd or hal osubstituted heterocycl oal kyl, nonsubstituted or

hal osubst it uRed Het eroaryl, nonsubstituted or hal osubstituted aral kyl, 15
nonsubsti t ut gtljopHhal osubstituted (Cl-C6)al kyl benzi m dazol e, nonsubstituted
or al osubstht ut eds het eroaral kyl , nonsubstituted or hal osubstituted

o ONH(c1- B) 8 NyRene N(R9)2, - S02(Cl-C8)al kyl or wherein R5 is

i ndependent | * gehesrtid: from  S2NH2, - SO2NHal kyl, - SO2Nal kyl 2, - SO2NJ and
-S2N R6 angs R ay be the sanme or different, each being i ndependently
selected 20 fsowﬁﬁydrogen, nonsubstituted or hal osubstituted (Cl-C3)alkyl;
or R6 and R7n¢an dmed mis 1;

R is 3-cyanophenyt or 3-pyridyl;

20 R?is 3,5-dichlorophenyl, 3-chloro-4-fluorophenyl,3,4-difluorophenyl, 3,5-
difluorophenyl, 3,5-dichloro-4-pyridyl, 3-triftuoromethyl-4-fluorophenyl, or 3-fluoro-4-
triflucromethylphenyl;
and

R” is (C1-C3) alkyl, (C3-C;) cycloalkyl, cyclopropylmethyl, 4-morpholinyt, or 2-
25 methoxyethyl.

16.  The compound of claim 15 wherein R® is selected from the group consisting of
CHa, cyclopropylmethyl, cyclopentyl and cyclohexyl. -

- -

30 17. The compound of claim 1 selected from the group consisting of



joined together to forma 4 to 7-nmenbered ring; and RO is hydrogengj(ﬁézﬁ%)
al kyl , (C3-C7)cycloal kyl, (C3-C7)cycloal kyl methyl, aral kyl or
het er oa or the noiety -N(R9)2 may represent a pyrr i perazi ne
or 25 pﬁ%%?%glne wherein the N of -N(R9)2 is the N of sa|@&h§$gﬁﬁs I ne,
pi perazine or piperidine. 2. The conmpound of claim1l wherein X1 is CH or N;
X2 is NR5; 30 X3is 0 or NR6 X is108 or NR; Ar is 1,4-phenylene; 1 3
SEP 1005 WO 02/ 076947 PCT/US02/ 03338 114 R is R4- phenyl, or R4-pyridyl when
R4 nunbers 1 and substltutes nmeta position of sald phenyl or
pyridyl; Rl is hydrogen; - phenyl, where R8 is 1-3 substituents which
may be the sane or 5 dlfferen ch belng i ndependently sel ected from
hal ogen, CF3-, or (Cl-C3)al koxy:; R3 is hydrogen or nmethyl; R is 1to 3
substituents which may be the[sane or different, each being independently
sel ected from hydrogen, h : R5 is hydrogen, nonsubstituted or
hal osubstituted (Cl-C6 opr opyl met hyl , CHz-aryl,
CH2- heteroaryl, CHZ-CH (Cl C6) al kyl, or S2-(Cl- C6)alkyl; R6 and R7 are
hydrogen, or are joined|together to fornlan i m dazol one ring; and mand n
are the sanme or different and are equal to O or 1. 15 3. The conpound of
claim2 wherein X3 is 0 or NHC CThe conpound of claim3 wherein X4 is NH
20 5. The conpound of claim4 ein Ris R4-phenyl or R4-pyridyl and R4
nunbers 1 and substitutes at meta position. 6. The conmpound of claimb5
wherein RZ is R8-phenyl, mheréiE$ is 1to 3 substituents which may be sane
or different, each being independently selected from 25 hal ogen, CF3, or
(C1-C3)alkyl-O. 7. The co f claim1l wherein R3 is hydrogen or
met hyl . 8. The conpoun ai cwherein R4 is 1 to 3 substituents-which
may be the 30 sane or ferent, each being independently selected from
hydr ogen, hal ogen or CN.y 9. The conpound of claiml wherein R5 is hydrogen,
nonsubstituted or hal ostibstituted EC&-CB)aIkyI, cycl opropyl net hyl ,
CH2-aryl, CH2-heteroaryl, CHr ’

GE H

H




(C1-Co)al kyl, or S02-(Ci1-C6)al kyl. 35 WD 02/076947 115 10. The conpound of
claim1 wherein R6 and R7 are hydrogen. 1 3 SEP 2005 PCT/ USO2/ 083B3 SEP.70(¥he
conmpoundwaj oxizaeym 1 wherein R6 and R7 are joined together peqf<@sm:ah

i m dazolone ring; mand n are the sane or different and are equal to 0O or 1.
5 12. The conpound of claim 1 wherein %}gis CH X3 is NHor O Ar Ls-_

1, 4- phenyl ene, m slandnisl. 13. The conpound of claim1 wherein said
conpound has the formula Ic-a 10 R2. 1 NH wherein R is R4-phenyl,

R4-pyridyl, R4-pyridyl-N oxide, Byrazyl or R4-pyrimdyl: 15 R2 is al kyl,
aryl al kyl, substituted arylal kyl5y’cycl oal kyl, cycl oal kyl al kyl , R8-phenyl,
R8- pyri dyl, R8-pyridyl-Noxide! is hydrogen, OH, -Q(G -C3)al kyl, or

non-substituted or hal osubstituyted (Cl- C3)al kyl; R4 and R6 maybe the sane
or different, may nunber O cach being 20 independently selected from
t he group consi sting of L(Cl1-C6)al kyl, -(Cr halo, -CN,

(C1- C8) al koxy, - CF3, - OCE3) . YOPNH(Cl - G6) al kyl, - CON(CL- C8) al ky!

(C -C6)al kyl, -NH2, -NH yl, - NHC(O NH( Cl- C6) al kyl, -

NHC( O) N( ( C1- C6) al kyl ) ( (€TcC6) al kyl ), -NHS02( Cl-C6)al kyl, -S(Cl-C6)al kyl
-SQ(Cl- C5)al kyl, -S02(Cl-C6)al kH, -SO2NH (Cl-C6)al kyl,

-Q(Cl-C3) al kyl eneG, and NO2 o 5 adjacent R4 or two adjacent R8 groups
together may form a net hyl enedi-diy; ropyl enedi oxy or ethyl enedi oxy group;
R5 i s hydrogen, nonsubstitutgdlgr hal osubstituted -(Cl-C6)al kyl, (C3-

.'5 - C6) al kyl, -(C1-C6) al kyl ene(C1-C6)

al koxy, 1 3 SEP 2905 W / 4 7 PCT/US02/ 08338 116 al koxycar bonyl ,

aryl, heterocycloal kyl, heteroaryl, aral kyl, heteroaral kyl, C(O NH(C1-

C3) al kyl ene N(R9)2, - SGX(Cl-C6)al kyl or wherein R5 is independently

selected from - SO2NH2, -SO2 ¢, - SO2Nal kyl 2, S02N23 and S02ND and 5

RO i s hydrogen, (Cl-C6) alkyl, -C7)cycl oal kyl, (C3-C7)cycl oal kyl net hyl ,
%H

~NH

C, )cycloal kyl, (C3-C7) cyg
q . D

ar al kyl



or heteroaral kyl, or the noiety -N(R9)2 may represent a pyrrolidine

pi perazine or piperidine wherein the Nof N(RO)2 is the N of said 3 SEP 200
pyrrolidi®groRyperazine or piperidine. 14. The conpound of-gigjmsizgwherein
sai d compound has the fornula Ic-b 10 Ic-b wherein 15 R is R4-phenyl,
R4-pyridyl, R4-pyridyl-Noxide, R4-pyr gg@(l or R4-pyrimdyl; R2 is alkyl,
aryl al kyl, substituted arylal kyl, cycl kyl, cycl oal kyl al kyl, R8-phenyl,
R8- pyridyl, R8-pyridyl-Noxide; R3 is hydrogen, OH, -Q(Cl-C3)alkyl, or

non- substituted or hal osubstith 1- C3)al kyl; 20 R4 and R8 naybe the
sanme or different, may nunber O 3, each being independently selected
fromthe group consisting of h en, -(Cl-C6)al kyl, -(C3- C7)cycloal kyl,
hal o, -CN, (Cl-C6)al koxy, -CF3, - 3, -CONH2, -CONH(C1l-Coh)alkyl, -

CON( C1l-C6) al kyl (C1-C6)al kyl, -INH2, -NHC(O) (Cl-Ch)al kyl,

- NHC( O) NH( C1- C6) al kyl , ' ((TC1- C6) al kyl ) ((C1-C6)al kyl),

- NHSQ2( C1- C6) al kyl, -S( r@ -SO(C1 25 CB)al kyl, -S02(C1-Cr,)al kyl,
-S2NH (C1-C6)al kyl, -0O ereO-, and NO2 or two adjacent R4 or two
adj acent R8 groups together may form a net hyl enedi oxy, propyl enedi oxy or

et hyl enedi oxy group; 1 3 ™SEP 2005 WD 021076947 PC1'/US02108338 117 R5 is
hydr ogen, nonsubstituted or hahogubstituted -(Cl-C6)al kyl, (C3-

C7) cycl oal kyl , (C3-C7)cycl oal % 1@0. al kyl, -(Cl-C6) al kyl ene(C1-C6)

aryl , [het & o€lycl oal kyl , heteroaryl, aralkyl,

4 N(R9)2, - SO2(Cl-Cs)al kyl or wherein R5
i's independently sel ect m NJ -SO2N4 5 SO2NH2, - SO2NHal kyl ,

- S2Nal kyl 2, and and hydr ogen, (Cl1-C6) al kyl, (C3-C7)cycloal kyl,
(C3-C7)cycl oal kyl et hyl , ) aral kyl or heteroaral kyl, or the noiety -N(R9)2
may represent a pyrrolidi¥ne, piperazine or piperidine wherein the N of

N(R9)2 is the N of said pyrroly 'ne,Xpi perazine or piperidine. 0 15. A
conmpound of claim 1 wherein Ard’ﬂk‘s -arylene; Rl is H R3is H Xl is CH
15 X2 is NFNR5; X3 is 0 or NH;(. CIN nis land ms 1;

al koxy, al koxycar bonyl ,
het er oar al kyl , C(O NH(C1




R is 3-cyanophenyl or 3-pyridyl; 20 R2 is 3,5-dichl orophenyl,

3-chl oro-4-fluorophenyl, 3, 4-di fl uor ophenyl, 3,5- difluorophenyl, 13 SEP 2005
3, 5-di chlwpm47qgyridyl, 3-trifluoronethyl-4-fluorophenyl, QFpg 2099%0 4-
trifluoronethyl phenyl; and RS is (Cl-C3) al kyl, (C3-C7) cycl oa?

cycl opropyl nethyl, 4-norpholinyl, or 2-43% nethoxyethyl. 16. The conpound of
claim 15 wherein R5 is selected fronlthe group consisting of CHS,

cycl opropyl methyl, cyclopentyl and,cyclohexyl. 30 17. The conpound of claim

1 selected fronlthe group consi & 01 3 SEP 21105 WO 02/ 076947
K %%§g§6947 119 N1 3 SEP 2005
6

PCT/ US02/ 08338 118 cci CL HH

PCT/ US02/ 08338 1 3 SEP 2005 { 16947 PCT/ US02/ 08338 120 C ci WO

02/ 076947 121 a 13 SEP 2005 '; U302/ 08338 1 3 SEP 2005 122 NH.OyNH , NH
and 18. A pharnaceuti cal np conprising a therapeutically effective
anount of at |east one cgnpound of claim1l in conbination with at | east one
pharmaceutically acceptaPle carrier. 19. Use of an effective anount of at

| east one conpound of claiml fq{ t he

2




preparation of a medicanent for treating a netabolic disorder, an ﬁtagl’:jﬂ%
di sorder or diabetes. 20. Use of a therapeutically effective am)l] of g’t
|'east one conpound of claim1l or a prodrug thereof or a pharmaceutically
acceptabl e salt of said conmpound or of said 1 3 SEP 2005 123 prodrug for the
preparation of a nedicanent for treating eating disorders. 21. The-use of
.claim 19 wherein said eating disorder 1?2 hyper phagi a. 22. The use of claim
19 wherein said netabolic disorder is obesity. 23. The use of a

t herapeutically effective anou ' | east one conpound of claim 1 or a
prodrug thereof or a pharmaceuti y acceptable salt of said conpound or of
said prodrug for the preparation of a nedicanent for treating disorders
associated wth obesity. 24. Nise of claim 23 wherein said disorders

associated wth obesity are typeyn)l diabetes, insulin resistance,
hyper|ipi dem a and hypertensionf 25. A pharnmaceutical conposition which
conpri ses a therapeuticall y=e *sctiye  anount of a conposition conprising:. a
first conpound, said first poungyibei ng a conmpound of claim1, a prodrug
thereof, or a pharmacefitrcalTy acceptt¥ble salt of said conpound or of said
prodrug; a second conpgand, said second conpound being an antiobesity

and/ or anorectic agent guch as a 03 agonist, a thryom netic agent, an
anorectic agent or an NPY ant agonist¢t and a pharnaceutically acceptabl e
carrier thereof. 26. The use of erapeutically effective anmobunt of a
first conpound, said first conpo bei ng a conmpound of claim1, a prodrug
thereof, or a pharmaceutically accgptable salt of said conpound or of said
prodrug; and a therapeutically éﬁfective anount of a second conpound, said
second conpound being an antiohesi ty and/or anorectic agent such as a Is
agonist, a thryom netic agent,|an anorectic agent or an NPY antagonist; for
the preparation of a nedicr‘ﬁ- gr~treating an eating disorder. 1 3 SEP 200
124 27. A pharnmaceutical conpgsitiong wRi ch conprises a therapeutically
effective anount of 4@ nposSition caopprising: a first conmpound, said first
conpound bei ng a conpoupd of claim19 a prodrug thereof, or a
pharnaceuté&flly accept abl e sal ai d conpound or of said prodrug; a
second conpound, said second conyg d being an al dose reductase inhibitor, a
gl ycogen phosphoryl ase i nhibitor,~ sorbitol dehydrogenase inhibitor, a
protein tyrosine phosphatase i i bitor, a dipeptidyl protease inhibitor,
insulin (including orally bioavdil able insulin preparations), an insulin
mnetic, metformn, acarbose, a M

e

18. 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.

19.  Use of an effective amount of at least one compound of claim 1 for the
preparation of a medicament for treating a metabolic disorder, an eating disorder or
diabetes.

20. Use of a therapeutically effective amount of at ieast one compound of claim 1
or a prodrug thereof or a pharmaceutically acceptable sait of said compound or of said



PPAR- gama | i gand such as troglitazone, rosaglitazone, pioglitazone, or

GW 1929, a sulfonylurea, glipazide, glyburide, or chlorpropam de; ﬁ@%E@YWS
pharmaceutically acceptable carrier therefor. 28. A pharnaceuti cal
conposition nade by conmbining at | east one conpound of claim1l and at | east
one pharmaceutically acceptable carnquéherefor 29. A process for -making a
phar maceuti cal conposition conprising I ning at | east one conpound of
claiml and at | east one pharmaceutically acceptable carrier. 30. The
conmpound of claim 1l wherein said conpound has the formula Ic-c wherein R

R2, R5 e Breidiaticr bNadndntavwenYor trbabinf2abRGRisorders.
3 cyano;ﬁg’nw%ﬁ#ﬂ UOPO(?heﬁyl Heycl opentyen " tlating e

3- cyanophenyl 3- cyanophenyl Hcycl opentyl 3-cyanophenyl 3-fl uor ophenyl Hnet hyl

3- cyanop%p nyl P ydé fo'f ewmwwué@mkawl eating disorder is hyperpha%ia.
3- cyanophenyl 2-5-di f1 uor ophenyl Hhet hyl WD 02/ 076947 125 1 SEP 2005

PCT/ US02/ 08333 3- cyanophenyl Phenyl Hcycl opr opyl net hyl

3- Cyanopﬁfny'?n‘ﬁnkero@emﬂwmﬁém@gaﬂymmm dRsordi@nieibRRity 3- chl or o, 4-
Hcycl opr opyl ne f1 uorophenyl

3- cyanophenyl 3, 4-di f | uor ophenyl Hcycl opr opyl net hyl
3- cyanop%gnyl 'gh U?é%‘fﬁ%@fﬁb@&% tlQBh'nﬁ@lrﬂ)df at Ieast one compound of claim
h en - et

3- cyanophenyl or oph enedloxy enzy

3- cyanoph@hl rgodmgoth@rﬁcefrwlarsharn@qwneﬂbfoﬁwmﬁ9?“@1 SPIEIRRAYNBOEAT or o, 4-

H3, 4- eth PR heBxling GlsurderseBytibkedoyr any!
3- cyanophe élaﬁlg%ﬂg?fgﬁg]@srg rlag%{/l 3, 4- ﬁeﬁﬁﬁﬁﬁgxggeﬁ%ﬂ S4 fl uoroph‘enyl N, R2, R7

= N, R2, Rwitk nmor phol i nenor phol i ne

24. The use of claim 23 wherein said disorders associated with obesity are type |l
diabetes, insulin resistance, hyperlipidemia and hypertension.

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

a first compound, said first compound being a compound of claim 1, a prodrug
thereof, or a pharmaceutically acceptable salt of said compound or of said prodrug;

a second compound, said second compound being an antiobesity andfor
anorectic agent such as a B3 agonist, a thryomimetic agent, an anorectic agent or an
NPY antagonist; and

a pharmaceutically acceptable carrier thereof.

26. The use of

a therapeutically effective amount of a first compound, said first compound
being a compound of claim 1, a prodrug thereof, or a pharmaceutically acceptable salt
of said compound or of said prodrug; and

a therapeutically effective amount of a second compound, said second
compound being an antiobesity and/or anorectic agent such as a 3 agonist, a
thryomimetic agent, an anorectic agent or an NPY antagonist;
for the preparation of a medicament for treating an eating disorder.
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27. A pharmaceutical composition which comprises a therapeutically effective
amount of a composition comprising:

a first compound, said first compound being a compound of claim 1, a prodrug
thereof; or a pharmaceutically acceptable salt of said compound or of said prodrug;
a second compound, said second compound being an aldose reductase inhibitor, a
glycogen phosphorylase inhibitor, a sorbitol dehydrogenase inhibitor, a protein
tyrosine phosphatase 1B inhibitor, a dipeptidy! protease inhibitor, insulin (including
orally bioavailable insulin preparations), an insulin mimetic, metformin, acarbose, a
PPAR-gamma ligand such as troglitazone, rosaglitazone, pioglitazone, or GW-1929, a
sulfonylurea, glipazide, glyburide, or chlorpropamide; and

a pharmaceutically acceptable carrier therefor.

28. A pharmaceutical composition made by combining at least one compound of

claim 1 and at least one pharmaceutically acceptable carrier therefor.

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

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

30. The compound of claim 1 wherein said compound has the formula lc-c wherein
R, R% R®and R’ are herein defined below:

R7

- |

- DA

NH
Ne s
-~ R R lcc
R R . R7 R®

3-cyanophenyl 3-fluorophenyl H cyclopentyl
3-cyanophenyl 3-cyanophenyl H cyclopentyl
3-cyanophenyt 3-flucropheny! H methyl
3-cyanophenyl | 3,4-difluorophenyl H methyl
3-cyanophenyl | 2-5-difluorophenyl H methyt
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3-cyanophenyl Phenyl H cyclopropylmethyl
J-cyanophenyl 3-chlorophenyl H cyclopropylmethyl
3-cyanophenyl 3-chioro,4- cyclopropylmethyl

fluorophenyl ‘
3-cyanophenyl 3.4-diftuorophenyi H cyclopropyimethyl
3-cyanophenyl 2-5-difluorophenyt H cyclopropylmethyl
3-cyanophenyl 3-chiorophenyl H 3,4-ethylenedioxybenzyl
3-cyanophenyl 3-fluorephenyl H 3 4-ethylenedioxybenzyl
3-cyanophenyl 3-chloro,4- H 3,4-ethylenedioxybenzyl

fluorophenyl
3-cyanophenyl 3-fluorophenyl H 4-pyranyl
3-cyanophenyl isopropyl isopropyl 3,4-ethylenedioxybenzyl
4-fluorophenyl NR2R7 = NR2R7 = methyl

morpholine morpholine



