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- - J- - - i FIELD OF THE | NVENTI ON The i nst ant
invention is concerned with 4-aryl -pi peridi nes and
woeb@tmegs3et er ocycl i ¢ conmpounds as t her apeuti c PagAISL®S/001131

f.ar.,t he _treatment of physiol ogical ailnments such as
certain psychiatric conditions including, but not
H}%B;%@gﬂm and anxiety. Additionally, the

the instant invention may be used
Thetinstant ghastidy io conceyred mithrd-andipiperidBeEKaRDUNEleGFheterocyclic
THE | NVENTI Mel ani n-c tratj ol
EoppinR e Sinepps e RerBREMe R dRal O RARId bt gl such as

(:éﬂélﬂoﬁéycﬁiatﬂit) c@rildmdrfsambledmgwaanohhmﬂed ab,. deregddn and anxiety.

FLE R e Beiho b it B NS SRS B U6 1o o

ébesuyl&%ge ifdtasRer@eoups i dentified MCH as the
endogenous |i gand for t he human orphan G protein

coupl ed recep IQ[I' ye et al., 1998). Since
K vered that mammal i an MCH

m%rgmc%ﬁcéﬂkéiﬁ\b h&nﬁngfﬁmﬁpﬁﬁeg/ Syflc b@m@hdgtongmally isolated
human exni nltin

o salmonishitelggsidish} pityitages g&'@'ﬁ% : ag}@w @PF By v, '%lcat'on ofa

Y@Erdtéﬁ%hgﬁzdt rRcOftot Rﬁﬁ\h(‘:ﬂ mﬁ;m@,ﬁe@ ’(‘@h%bén@eétfaﬂlt 1999; Saito et

brai n own studi es,

@{/aﬂﬁ%@)edTh@ﬁ%g"\Pé'P‘él'd%'fﬁ%I M s e iooghau g aand. e fpe humn
é)l‘PJg ﬁct(ﬁéﬁ'l chﬂplE@ere%EEthP‘?GlYC-qf _ﬁEéRE%UB@'SaI' n1§f98)'an58|nce this

hesé experi ment
si@ggm tnhavaswmagowe@gtem m%nwayarbév'@blef %n?riféﬁs) is highly

?&i %é[t\?ggrzn }_ﬁ’tr g%b?%ﬁd HArb &, W;@‘lb@% Qx‘nﬂﬂi B&id identity.

sel ect1ve and pot ent
1rahhcmg>{m;ugtof|thns rrgﬁemcpranﬁw q,qéled MCH1, was reported to be localized

in regions of the rat brain.

In our own studies, MCH1 antagonists have been evaluated in several animal
models that are well known as predictive for the efficacy of compounds in humans,
see Borowsky, B., et al. (2002). These experiments suggest that MCH1 antagonists
may be useful to treat depression and/ or anxiety. After mapping the binding sites
for [(3) H] SNAP-7941, a selective and potent MCH1 antagonist in rat brain, we
evaluated its effects in a series of behavioral models. SNAP-7941 produced effects
similar to clinically used antidepressants and anxiolytics in three animal models of
depression/anxiety: the rat forced-swim test, rat social interaction and guinea pig
maternal-separation vocalization tests. These observations suggest that an MCH1
antagonist may be used to treat depression and/or anxiety.

Additionally, the link between MCH1 and the effects of MCH on feeding has been
suggested by recent reports on the phenotype of MCH-1 knockout mice. Two groups
have independently shown that the targeted disruption of the MCH-1 receptor gene
(MCH1 knockout) in mice results in animals that are hyperphagic but are lean and

have decreased body mass relative to wild-type littermates (Marsh et al, 2002; Chen
1

SUBSTITUTE SHEET (RULE 26)



evaluated its effects in a series of behaviora
nodel s. SNAP-7941 produced effects simlar to

woloosioegdshy used anti depressants and anxi ol yti 6TiUS2005/001131
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three ani mal nodel s of depression/anxiety: the rat
forced-swmtest, rat social interaction and gui nea

pi g mat ernal - separation vocalization tests. These

Obtsﬁr 2002) 0 Mhedegpesst ih ibatiy avash/RHattritntted) tonars tncreaselbie metabolism.

o treat de Sj 0 r ,a t itio I
+ BaCh o, EBinebRb Bt a4 WIS RivEbls rlfe 4k Ye8staht to diet
f ﬁﬁidbé‘tﬂ obssitybaad @mgwyt@(ﬂldﬁwélgl@terEmﬂm'plorltttermatashaalntamed on
phen&gﬁge of MCH 1 knockout mice. Two groups have

@fit1y shown that the targeted disruption of
the MCH 1 receptor gene (MCHL knockout) in mce

! Sghlﬂrr]\bﬁc bﬂtagﬂmlgfﬂﬂnalebb@b far meh\wplelm Fetgptor kmt/e deen|deaaribed in the
an ave reased nass re Ve t

" Meraion B¢ ek & o %02) Do Tergiseen 47 %B% Sfign affinity
dﬁém@ssntbgom@yofnmﬂ is @tsﬁ’rﬁdllbmbédurboalﬁﬁgcbmﬁr@faﬁleH1nhas been
nmet abol i sm_ Each group denonstrated that the MCH 1

k Aesatibat biriTekekaved trl; @098 to dietinduced obesity,
and generally exhibit weights simlar to littermates

" BiALP&RiRRs! #EHaE M%re&)@ﬁﬁﬂ%bl@c@@& AHrS tantagonists of the
mol ecul'es for the MCH 1 receptor of%e been .descri bed

i MGhikracepier.afaeadinglyg iigrcomRouNgs of he drgnirayaation may be used to
r %@Q{ﬂws%o@&tlbhsnétwtalasx‘ié s of high affinity peptide
ant agoni sts of . A small nol ecul e antagoni st of
MCH1 has been descrlbed by Takekawa et al. (2002). In
our | aboratories, we have di scovered small nol ecul es
that are antagonists of the MCHL receptor.

Accordi ngly, the conpounds of the instant invention
may be used to treat the indications |isted

above. SUWARY OF THE | NVENTI ON Accordingly, the
present invention relates to conmpounds having the
structure: wherein each X is independently CRi or N
wWth the proviso that if one Xis N then the



remaining X are CRi ; wherein each R is independently
H -F -d, -Br, -1, -CN, -NO2, straight chained or

Wbrzmzsmhﬁu Cl-C7 al kyI al kyl oxy, nonof!| uor oal KpCT@S2005/001131
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pol yfl uor oal kyl , or C3- C6 cycl oal kyl -Ci -C7 al kyl ;

wherein each R2 is independently -H, -F, -d, -Br, -1,

-CN, -NO2 or straight chained or branched Cl-C7 al kyl,
nSUMMARY@F FHE INVENTION uor oal kyl ; wherein n is an

integer from2 to 6 inclusive; wherein Bis CH2, CHOH,
Oaecorfinglyywrereesent inventibroreldibs tsheamgiaunds havidy it stsofure:

S2 , CH2, CO CHOH or null; and wherein A is phenyl

or heteroaryl, where the phg | or ggoaryl is

optionally substituped w tmee of&}sé\ R2; or a

phar maceutical * accept >:(-3!S1 éldf In one

enbodi nent of the invention comfesnd i s sel ect ed
fromone of the specific conmpdundd disclosed in the

Det ai | ed Description of the Invention. In an

endhecsimeath Xfis independesty CRi ov Binwitb thet previso s ifranei X is N then the
enantlon? aéé[,l{%; pure. I n another enbodi nent of the

i ARBADING, @ e~ tonpound is diastereonerically pure. In

a further enbodi nent, the conpound is enantionerically
anthetdiaghet Rmﬁ inclapéndemtly e-HT hie, -|m1 e8en, -G eNDp ostraight chained or

e PO S5 O USSP, g, o

CRUBIeMRA-®ECE Aikylpr esent i nvention and a
pharmaceutical * acceptable carrier. The present

RN SR Reds GO RR Y g o g o FUPRE" gt ghained or
| BYSEhea T, andiidy] FahsTRIBRIHIKYE &f polyfRoeRkya bl e

wherein n is an integer from 2 to 6 inclusive;

wherein B is CH,, CHOH, O or CO;

wherein Y is C or N;

wherein Zis O, S, SO, SOz, CH,, CO, CHOH or null;

and wherein A is phenyl or heteroaryl, where the pheny! or heteroaryl is optionally
substituted with three or less Ry;

or a pharmaceutically acceptable salt thereof.

In one embodiment of the invention, the compound is selected from one of the

specific compounds disclosed in the Detailed Description of the Invention.

In an embodiment of the present invention the compound is enantiomercially pure.
In another embodiment of the invention, the compound is diastereomerically pure. In

a further embodiment, the compound is enantiomerically and diasteromerically pure.



carrier. The present invention also provides a process
for maki ng a pharnaceutical conposition conprising

wadnisxeysz4 a conpound of the present invention aQ@/U&2005/001131
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pharmaceutically acceptable carrier. The invention

further provides a nethod of treating a subject

suffering froman affective disorder selected fromthe
gl’hwpresmtsn\mmmg firthed ppovidesi @ phamgoenticht porpssitien that comprises

it abe s aBL EEn S HTARRE' £ redPaild bf SR BtisEnt AREARN and 2

S@Haenﬂac@UtB:ah;quepmblH@rSderr ess di sorder and anxi ety
conprising adm nistering to the subject a

therapeutical ly effective amount of the conpound of

t1ee |{{ﬁ§ﬁﬁﬂlltﬁﬁbntlgﬁ mnﬂap@rcaﬁlcabseabplabmmwﬁn‘al tdoenposition made by
i nvention e s_depressi gn, or ety

ARG POt Of HiFeRies SR U D, 15t AL G e ycpoeptable
ofarfiéreati ng a subj ect suffering froma urinary

di sorder sel ect ed fromthe group consisting of urinary
inconti nence, i ncont |cgaﬁnce urina

uFhie dgseity @Hegno UPTYI985 4 2 RIRSESS S{og or%%?ﬁéj Ie A Cb’harmaceutlcal

agiFhPisHicH cBpkieing hadrsidibh g t campduidape e qaesent |nvent|on and a
ef fecti ve amount of the conmpound of the invention. In

aP@%ﬁ‘@F%t@angﬁﬁﬁﬁpﬁ%’r’ﬁ Cfk he i nvention, the disorder
is urge incontinence. The invention furt her provi des a

”’Fﬁ@%éﬁﬁloﬁ rigARdrNBrodideyd efdthsd!fof ardafigg fal @Ubjaﬁt galtdring from an
di sorder selected fromthe group consi st

odfesstivg disardeni aclegladi fPa B¢ ve paﬁ&“ﬂﬁ%}"gx‘?‘% drpisgsion, major
Cﬁ%ﬁ}ééébﬁ‘%lﬁcﬁ%‘ élé&rﬁ@rr b@grabﬁoﬁlaesp%éhlb%bb@ somal phobla obsessive-

rapeuti ca fectrve amount of the co of
th@mpqﬂe@mdlgﬁrde[,npgstg@lyg]eggestgqggogﬁﬁm gfu hétress disorder and

D@é@%&'ﬁ%m&@ #{qﬁﬁi&%ﬁ%@ #RPGHd aRdRpbERally effective amount of

the compound of the invention. In a separate embodiment of the invention, the

disorder is depression or anxiety.

Additionally, the invention further provides a method of treating a subject suffering
from a urinary disorder selected from the group consisting of urinary incontinence,
urge incontinence, urinary frequency, urinary urgency, nocturia and enuresis
comprising administering to the subject a therapeutically effective amount of the
compound of the invention. In a separate embodiment of the inyention, the disorder

is urge incontinence.

The invention further provides a method of treating a subject suffering from an eating
disorder selected from the group consisting of obesity, bulimia, bulimia nervosa and
anorexia nervosa comprising administering to the subject a therapeutically effective
amount of the compound of the invention. In a separate embodiment of the

invention, the disorder is obesity.



In the present invention, the termstrai ght chained or
branched Cl1-C7 al kyl refers to a saturated hydrocarbon

waavnisrngodss om one to seven carbon atons incl usi PeT/US2005/001131
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Exanpl es of such substituents include, but are not

limted to, nmethyl, ethyl, 1-propyl, 2-propyl,

1-butyl, 2-butyl, 2-nethly-2-propyl and

2pDETANLED DESORIATIORI®F THENNYENTIQNt chai ned or

branched Cl1-C7 al kyl oxy refers to a saturated al koxy

QIR gresert ghviehon, AR tdrd siaighin clozinédor latanoied @6y slkykrefers to a

th th h
S GBS S BB Cren T nogm e BERver B EReRT HRL, Examples
ebhedoh subdtitUdRYs inefude, B'lh%\ré @bmimiEt @ nWhylpaﬂhWH p’fopyl 2- propyl

L he oo R o e o b s

t Qhﬁiﬁe@l @r %@e\’r&iﬁe@ éll‘ﬁ@ﬁalﬂyl@i?&ﬁ reiére a6 haeﬁbtwaaed BlRo%y §rdUp having from
al kyl noi ety. anpl es of suchsbtltuentsmcl

ude
D90 2o SHEEN 6B BHaTDs 65Ty MsreRepy Valency ‘on the oxygen.

CYGHRRRIAL o sirhdibstitihlsaRenye,- mré?é}ﬁot liffited to, Athesgdethoxy, n-
in the present inventian, the t he

t
ué?@l@XVoeﬁCncl Jéoe terpeCerfed %F'Qa'hﬂr%e‘];éé'k&iﬁé%‘ia}@f{aﬁ%& saturated alkyl
h?@t%c&%h &%ﬁﬁkéﬂ W‘tﬁ @Fndiﬁ'ébﬁ:h@@éﬁ%bycl%uﬂlrﬁyhawﬁg three to seven

rogen atons. Exanpl es of heteroar rou%sls i ncl u

bgarkaneatasts #faghedwvia e CuCaraffyl "E“H? f—P‘amﬁ §H°h substltuents
o] t I [ Z - -
| é@%&zél yult é?légg)? h“l}%el\tzegl tg} g@%éﬁggl)gzngé@? @w{)%%ng)(lyﬁt?yl’ cyclohexyl-n
tmrgw!l zﬂ@l yl, pyridyl, pyridinyl, pyridazinyl,
pyrimdinyl, pyrazi nyI and triazi nyl. The invention
pr% s%%ﬂn tlgé gl%%‘é @V%rﬁloﬁtt?\ﬁ%‘n?%rog a8Viséd td iRBlude five and six
oun escr erein ch ster 0|soners ma
[ nndamkiaednmwttmatedsrjngelfhst eEINEINE, Olp MOFE @XY TR | Sk %We or nltrogen
TS BIPE o FRSl BL  9, B vy, oy
dl}:ﬁ){ﬂbl@/t enﬂeolylcth‘razctlyj,rlmsdazolyl ByPazoh neexazolyl, |soth|azolyl oxadlazolyl

triazolyl, thiadiazolyl, pyridyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, and

triazinyl.

The invention provides for each pure stereoisomer of any of the compounds
described herein. Such sterecisomers may include enantiomers, diastereomers, or E
or Z alkene or imine isomers. The invention also provides for stereoisomeric
mixtures, including racemic mixtures, diastereomeric mixtures, or E/Z isomeric
mixtures.  Stereoisomers can be synthesized in pure form (Négradi, M.
Stereoselective Synthesis, (1987) VCH Editor Ebel, H. and Asymmetric Synthesis,
Volumes 3 B 5, (1983) Academic Press, Editor Morrison, J.) or they can be resolved
by a variety of methods such as crystallization and chromatographic techniques

(Jaques, J.; Collet, A.; Wilen, S.; Enantiomer, Racemates, and Resolutions, 1981,
John Wiley and Sons and Asymmetric Synthesis, Vol. 2, 1983, Academic Press,
Editor Morrison, J). In addition the compounds of the present invention may be

present as a mixture of enantiomers, diastereomers or isomers. Furthermore, two or

more of the compounds may be present to form a racemic or diastereomeric mixture.



m xtures. Stereoisomers can be synthesized in pure
form (Ngradi, M; Stereoselective Synthesis , (1987)

woChisEddstseor Ebel , H. and Asymretric Synt hesi s PCY@iS2u8901131
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3 B 5, (1983) Academi c Press, Editor Mrrison, J.) or

they can be resolved by a variety of nethods such as
crystallization and chromat ographi ¢ techni ques

( Trgeempolnds Eothegiresent;indhtiem aréSpreféiabiyt8Q3eure, more preferably

SN BT T it R0 1AM S, 0 BRon
Ppestackdidatly abbsptaisiosalts) ind bdimpléndes ofall vfithe compoundisdescribed

of the esent inventiaqn ma BLesE t ] Xt
ohesitnt e AEts, A ases e Sr Sl @ pisprled Hghide, but are
tY\@t PhitED i m% %d‘i@s @ﬁm@d&smyhérewpﬁe&eadndd; dndladem it are not
racemc or ereomeri c.m xt T, d t he. .
pheiacht o) ﬁv%n%ﬁﬁ‘ﬁ'nﬂr @W@%r%ﬁ%%@'@éﬁ%ﬁ?ounr Shy%rmbm'%'c acid,
PhedreIcAR acid QUifaid Ssid aRd b@ﬂ@bc@r?fﬁ@éabé }ncﬁ.h'z% putrwe not limited to,
Included in this invention aren%dar maceutical.ly

atteefAllaning waepis 2aRE: A5RIE @Kids MAHONT ROy SHH%”'&%%JHH“@”C acid,
desteric bedy, eaRidD ac@h%ltﬁ’& lagig, ﬂ{éihebﬁé‘éaﬁorf ¢ @dldMbenboit hecly glycolic

salts are prepared include,

t Beidadacis @il anals Banppli éﬁ'dhe;r@? ﬂ’as‘?ﬁén%%}sé?%@ﬁ%ag limited to

Didffsa, " HethyidniRd Siviafnie, f lobuhite | ditamnrines sty
E]qroc orlec %\Cl hyd }r/g br omi ?Oggl d, @Zdorllrm ?dh cI aci ylamine,

smlm@thvl@rrm dipeBIeC. by anedEIge | BSTPRE: éeé“'”sutmOrphO"“e

ePéEmé a@‘tit \Si?rh&net st PVEWMNN CLred atbAdEs ifeS the hydrates and
tlc aci oni ¢ acid, succinic acid, fumaric

a@DU’mOtrmSthra”@fﬂt& epmprUNeE desribgd hereiRi ¢ aci d,

met hanesul foni ¢ acid, benzoic acid, glycolic acid
gf\@'é rﬁ?éﬁtqn\?&gom@éé wmhqts ST:B eQﬁé@rﬁgé %‘F |th’éj§ombbll§nds of the

to ammoni a, am ne, am ne,
pnmmtlermlneg nellfalmetuo;mmmirngs wdi léQ %mcgmqﬁélenvatlves of the compounds

gﬁéﬂé{eﬁ@rpﬁzhléhr LRt @éﬁ@f‘k&?\ferﬁ}lgw ‘\?f‘\/%qhﬁ)mcHéereqwred compound.

am ne | perazi ne and
gl]'duusﬁumetheT;bnesemthBlem ther telﬁ@r ‘asinainistasiogt ghall hencompass the

dé’?@? %@&?%er \Z?rl@ﬁ'gocroﬂgﬁoﬁg a@lctib8d withs SRR ecifically disclosed
or with a compound which may not be specifically disclosed, but which converts to
the specified compound in vivo after administration to the patient. Conventional
procedures for the selection and preparation of suitable prodrug derivatives are
described, for example, in Design of Prodrugs, ed. H. Bundgaard, Elsevier, 1985.
The present invention further includes metabolites of the compounds of the present
invention. Metabolites include active species produced upon introduction of

compounds of this invention into the biclogical milieu.

As referred to in the Summary of the Invention, this invention provides a
pharmaceutical composition comprising a therapeutically effective amount of the
compound of the invention and a pharmaceutically acceptable carrier. In one
embodiment, the amount of the compound is from about 0.01 mg to about 800 mg.
In another embodiment, the amount of the compound is from about 0.01 mg to about
500 mg. In yet another embodiment, the amount of the compound is from about 0.1

mg to about 250 mg. In another embodiment, the amount of the compound is from

6



The present invention includes within its scope
prodrugs of the conpounds of the invention. In

wagemsriads34 such prodrugs will be functional der PeatiSa®s/001131
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of the conpounds of the invention which are readily
convertible in vivo into the required conpound. Thus,

in the present invention, the term "adm nistering"

shbbilt ercegp@sabduiiesd neat Mentet aothee eravadiment, the amount of the

ggg%lptago 'Séofgoe'anc h‘?e H@ﬁtﬁ?ﬁ?ﬁa ounﬁ)a% %FF gﬁ%lod%ent the carrier
Sﬂseﬁlllﬁwd ahbiythel b@rﬁg@ﬁm ISWQOIWm hndcambmer embodintdre, the carrler is a
spe conpound in t { t

SR Lo P TBR N e Bl 1 80D LRl el 5 o o
Sltwaoaérgb%@ﬁbfro‘s eﬁbbrisﬁllhi %upps@ggwgord@b;eagt i rea fadtieer embodiment the

escri be or n

Bgﬁ%ggrqu mey B¢ &rn;[r)m asTﬁzlg%r}Egcgmarl% 9gﬁ?qeéjﬁcally ‘acceptable
f wahb®drmian phteAe $n pEt AReihek @mbaﬁnrrtelne tﬁ@ BPOpPOisd nfaytueedenvered to

present invention. Metabolit t
p,tlaﬁj%lg@chwnm:eagq @@chtaépgqyl 8? Snal jg?scfnlv%ﬁ érp a?so provides a

' %ﬁﬁﬁﬁéé&htlbeﬂtc@n{p%ltlbh HIEGE] Wédrﬁ'king%ltheﬁ@wﬁéaﬂyr@fécf @& amount of
in the Sunmmar the Inventi on, is.in

pitigy |C§€!§3°Hn‘bwgrth*ﬁd@\(ﬁrltléﬁl a%WrW?WtEB%PFﬁm@blﬁ carrier. This
t Weﬂﬁ@#%\'&ﬁdésya %fr&%%& 'ererrféRﬁFlrE pRAmidteuseIReHpdsiibn comprising

I nventi on and har maceuti cal |y accept abl e

cadmwng alther@ﬁeutéa&tbbaff?@w amayat aﬁ%@rﬂorfaﬂouﬂﬁé’f & iyghtion and a
i %‘Egﬂ%&g%@ﬁgc%a% Ctag%az\bout 800 nmg. In another

nent anount of the conpound is from about
0.01 ng to about 500 ngy. In yet another enbodi nmen
t e sefidusarrie camdnelog®ornfd qrsmpfeoﬁﬂhﬁameso\/\iﬂfﬁ’g ”ﬁ%’ also act as

a%?l%%g%)%sng rriefb S@%t i}gltriéﬂberd utrfe'ﬂt3 %WQ} ﬁ’ﬁvo‘nh& agents,

comnpo r oma
arndtrivantse ndsdiehiilivers, | sww@nelmguﬁgemis, tle@l'Sccﬂh%Dﬁd ¢qmrfre§$wn aids,

W o ARl gl B L5850l matrl. i
s doutdieos) .thé rcaaieotis ex fimatp oblidashsolic gv‘glcbas rin edmixtuge with the finely

Sorfjé\ggﬁfcﬁ‘ggwe ?e%?s' ih' @BletsS tﬁ'e ta%ﬁvee fngrddle®QUARED with a carrier

arrier 1s ag
having the necessary compression propertles |n suntable proportions and compacted

in the shape and size desired. The powders and tablets preferably contain up to
99% of the active ingredient. Suitable solid carriers include, for example, calcium
phosphate, magnesium stearate, talc, sugars, lactose, dextrin, starch, gelatin,

cellulose, polyvinylpyrrolidine, low melting waxes and ion exchange resins.

Liquid carriers are used in preparing solutions, suspensions, emulsions, syrups,
elixirs and pressurized compositions. The active ingredient can be dissolved or
suspended in a pharmaceutically acceptable liquid carrier such as water, an organic
solvent, a mixture of both or pharmaceutically acceptable oils or fats. The liquid
carrier can contain other suitable pharmaceutical additives such as solubilizers,
emulsifiers, buffers, preservatives, sweeteners, flavoring agents, suspending agents,
thickening agents, coloring agents, viscosity regulators, stabilizers or
osmoregulators.  Suitable examples of liquid carriers for oral and parenteral

administration include water (partially containing additives as above, e.g. cellulose

7



the conposition is a capsule, suppository or a cream
In a further enbodi nent the conpound may be fornul ated

wao@/e3t of a pharmaceutical ® accept abl e traredaisSam@b/001131

patch. In yet a further enbodi ment, the conpound may
be delivered to the subject by neans of a spray or
i nhalant. This invention also provides a

ﬁ]@wmgbkaﬂab@oiwm thioxyradiaybyelathsi siohdion), alcohols (including

erapeutl ca ef f ect t . .

moad R HAh T i ARt b 3B Eu B RERY cBhates, ang

C&%L(gsj n;rg?fh%rfatécfw&mhumﬂ t@m@werd:as @ll).pFoc palfenfemal aumkinistyation, the
eutl Ca Sl tl

t FrRET @ peait P'éalqeya'"éf)'?yggﬁgg,guc&%{' {F&’/Lplsé?{%egorclaﬂggaylgn@?state Sterile

Uk | EBrRas Qe anska mhaétﬁﬁléemhw@la|f6‘rnacm;ﬁc&ditlo®s for parenteral
carrier. A solid carrier can inc¢clude one

sadsinistyatian. V{y}hedmu%g,argqersfgr gassgrgegr@mglggs 8atp :%F & lgalogenated

' (Igyogocel?%r'i bethePphdfinataltihlly Steptdld prebslantf | avori ng
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nts, lubricants, solubilizers, suspending agents
fillers, glidants, conpression aids

t kiguiet PhereRaedigAh EQMRPS PR Which @r%ai?ﬂfﬂ §<§uws a} suspensions can
e@&ﬁ{?ﬁi@éﬁﬁoyn@r '&Eﬁﬁ)le&"lntrdrﬂu&ﬁmefrﬁratﬁé&@l Ce‘?fddr@lf intfap@ritoneal or

f1rne ded solid is in adm xture Wt
fsur@uyar@pw drigction | $terli%g@|émraqﬁan eot ‘a%laéff&”'sttef?é’h'“tfa"enous'y

aghd VONMRINEL A bkSprebded ¥4 bhs@rikAtélicCEofpysifiéh Which may be

necessary conpressi on properties in suitable
peiepaved Onsushrndedrabes e of advanisHaRen HHED Sterile water, saline, or

dgt?msg /ébgfra—é}ﬁat@ ésln RApiAPh&digmPr e ffiekR! ¥res HitbRdel ¥ include

ngred|ent Sui table solid
aea:esealsy amd:lneddqmdem, wigpendieg a@%ﬂ“@ﬂ itigas flayerants, sweeteners,

sP rs%ﬁ)alﬂg%e 8§ aén%l qtaﬂ%]%sse?ﬁ’@@?rﬁe rﬁf&&?ﬁe affiridteied orally in the

rrolidi ne, |ow
nedrin of avvabeeie aoidtlwmrwr @ueh@mag@ peeﬁaﬁtmg prtfmm%pltﬁaﬁ‘» rqr eyugpending

:%g?gﬁgﬁ)g @5}{)‘?68% l?%ghrgét gﬁgﬁlcggééz@ﬁ%bgﬂé solution isotonic), bile
CSﬁmSacbblengela’d'lhlescabltawmonnlga’@d|p@msozb@¢g Be (diegtepesters of sorbitol

oand its anhydrides copolymerized with ethylene oxide) and the like.

The compound can also be administered orally either in liquid or solid composition
form. Compositions suitable for oral administration include solid forms, such as pills,
capsules, granules, tablets, and powders, and liquid forms, such as solutions,
syrups, elixirs, and suspensions. Forms useful for parenteral administration include
sterile solutions, emulsions, and suspensions. Optimal dosages to be administered
may be determined by those skilled in the art, and will vary with the particular
compound in use, the strength of the preparation, the mode of administration, and
the advancement of the disease condition. Additional factors depending on the
particular subject being treated will result in a need to adjust dosages, including
subject age, weight, gender, diet, and time of administration. In the subject
application a “therapedutically effective amount’ is any amount of a compound which,
when administered to a subject suffering from a disease against which the
compounds are effective, causes reduction, remission, or regression of the disease.

In a subject application, a “subject” is a vertebrate, a mammal or a human.
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suspended in a pharnaceutically acceptable Iiquid
carrier such as water, an organic solvent, a m xture

woRoBaess3er pharmaceutically acceptabl e oil s oPCTAS$005/001131
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The liquid carrier can contain other suitable

pharmaceuti cal additives such as solubilizers,

emul sifiers, buffers, preservatives, sweeteners,

flavoring agents, suspendi ng agents, thickening

afjmet sresentl omenﬂomgﬁnﬁdes \d suetbod yofr trgatlieg avsractive bladder with

" B s RSy SRR waPtiol ARG SRR Losbiset which

I 66ﬂnpd§e9/\adtﬁrnls(t@ﬂfgt ioathkysubjeet an ranmourdadiat caregowsl of the invention

STV TR I SR AR e e

Wﬁ{wﬁb@déﬂ dlleiating QP@ mrpmbymtmnce :jrada slolbgel(:lssufferlgg from overactlve
and oils (e

col s) ,and their
? blaaet midticmittass scmiioiens Jo 4T &rpnt of a compound of
P HVeRRdN affatiestd allévile théesubRict's arrge aninahys incbetiremce.  This
oily ester such as ethyl ate [

r.i.sopropyl . .
ybatan durtepronien: umeined o altviaPa g, rgsney n a sublect
StaféARy froUbvrd Qive HRIHRE SIitt BEMbAsePad@MistERg to the subject an
adm nistration. The liquid carrier fo

c @Rt of anféore%wn@'eofathﬁam&j@ﬁateé Cih\gﬁdf%gﬁlessur b? Sgbigets urinary

PRAIRG Ut RRonafE CaY dRlcPtion qRelibiedta rhétﬁdddof alleviating urinary
phar maceuti cal conpositions which are steri

D Saerims oy as SUpERG e L. QYePRYE Higides, which comprises
exaAmiSerihg td grfg@@dfécﬁran ArRbuR R eCamp&RIdds Bk .invention effective to

i ntraperi tone subcut aneous injection. Sterile
s alleiatenthecaubieatsouana dienHeer dhei RieseAYRIEI]. aquﬁé)rowdes a

COMRAMN LS Y mﬂ?%}%ﬁﬁ@@%@ﬁf@ﬁg%%% idraBPlisdrder, wh|chhcompr|ses

conposi ti1on e di sSol ved suspended a
t iagmninsteagritnths sehiedenuamegtaf & mrepmmde@f the dpyenéion gffective to

0 Isat | SR tKAUFRh&Y Sisord
ONSE {RERAABEISbichy Shffr| TSGR LR SRR (GG isorer s
uus;lpalryd inogntingnees , overantive ahladders Itﬁgﬁbrla@ﬁféme@%eﬂw sfrequency,

v ) at

ERDLLPLS 5ol o PSR O LSRN Gy may
ororsmwpmtsbeoassmratt@l withgenigh grosiaticvperpiasisus pemarasgnt invention
provides a method of alleviating the symptoms of a disorder which is susceptible to
treatment by antagonism by the MCH1 receptor, in a subject, which comprises
administering to the subject an amount of an MCH1 antagonist effective to alleviate
the symptoms, wherein the MCH1 antagonist is anyone of the compounds of the

invention.

In an embodiment of the invention, the subject is a vertebrate, a mammal, a human
or a canine. In another embodiment, the compound is administered orally. In yet
another embodiment, the compound is administered in combination with food. This
invention provides a method of modifying the feeding behavior of a subject which
comprises administering to the subject an amount of a compound of the invention
effective to decrease the consumption of food by the subject. This invention also
provides a method of treating an eating disorder in a subject which comprises

administering to the subject an amount of a compound of this invention effective to
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agents (for exanple, enough saline or glucose to make
the solution isotonic), bile salts, acacia, gelatin,

weanlsiobea34 nonol eat e, pol ysorbate 80 (ol eat e esPerasefos/001131
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sorbitol and its anhydrides copol ynerized with

et hyl ene oxide) and the |ike. The conpound can al so be

adm nistered orally either in liquid or solid

Cdmjmetthe rohsumpticBoofifosd by dmes sshjéctathh @nfesnbastiment of the present

ol 5%, b oG BE IS i BBesif 5 bR 'Ae%sa In an
f@rhﬁ@dxm%ht:bfalsemwnt Cbrm&.ntlsryrthssut@éths ra veaalarate a mammal, a

AR ot T LTk Ao BORTL 8 o g i

a&ﬂnﬁhéﬁlﬁ‘ﬂﬁﬂtmﬂﬁd Qe mberdomem fuothiee pacmdes.asmtrm of reducing
may be deter Lﬂ%% se skllle

he| bqglé{rrg}a% q ‘Eﬂ”éﬁ g3 mm%teﬂ gwe {E{l]l)gect an amount

Sbi £86HhPodid dffise Iihﬂlélﬁtﬁfrﬁéffe@ﬁve tohedmtaithedubdy mass of the subject.
adm ni stration, and the advancenment of the d| sease
condi ti on, Addl tional factors d

pahe ipEgRest InVgRiN: glspeRTRYdES @a@@ﬁPoan df trqgaélgglq sytﬂeglt suffering from

tﬁﬁa?o‘i'l ‘d%bre@@%éggﬁsordéﬁd&%th%n@ubissmleragﬁpolmllgmld Il disorders,
gender, diet, and tine of

t
e stiosig Fisprdesh homiHe- e iy CBpreleq Jfooa. personaity
gBHRfers | Bs@AMiad MpBEsoRfni® AsraPIepsd W‘Uadfa,n wAyetim sleep disorder,
mnistered to a subject sufferln froma di
ag@hﬁ%@remﬂ&@fﬁqrhes@@?m%rﬁﬁs digpeleps ?Séeap\/\@ ng %?@@ obsessive-
rﬁgMg&I‘sQQ dlE@rﬂblssbéH‘c c@éoré@rgrvﬂﬁws b Witlout %god!pﬁeaﬁe pobi‘traumatlc

a subject application, ubject” is a vert
aitees disorder hsesial PRICB GEORST] #OEAL IPHRDIEr B0l cesaiizBd anxiety

MRlRRLyOf ﬁﬁee?)tréé&t C?N\?ern%ﬁ'éf@o *B?@era%bfhoayﬁfptr@mgoé subject

rge urinary incontinence, urgency and/or freq uencty
a sefitgjrgdiom whpr@hSI@owmqrswrwﬁﬁ AfEnisteRg todhe gebiect an amount of

Ubéo touﬁ& oft éjf?\'i/ naeffe% fbntﬁjeéi’fthé Q%Jéd’i’%%l’é?s‘élon The present
i

Ive to rea e Su overactive dder.
Thmmnhmwﬁmﬂweonroaldes a|crneislm>@\e>§traatrf*@tEhélebmef’c Saffﬁrém E@mr?@Xlety which

g(peﬁgﬂ%%nggﬁné%%ﬂw io\?ﬁgcﬁlbi:er&t an %Lﬁ}?gf SUEdresdur@ drrtAR invention

onprises admnistering to
t letfestiviej te dreatimeasubject's enxietyc dmp preagnbinvention also prowdes a method

of treating a subject suffering from depression and anxiety which comprises
administering to the subject an amount of a compound of this invention effective to

treat the subject’s depression and anxiety.
Additionally, the invention provides certain embodiments of the present invention.

In one embodiment, n is an integer from 2 to 5 inclusive. In another embodiment, n

is 2 or 3.

In one embodiment, each R; is independently -H, -F, -Cl, straight chained or
branched C4-Ca alky! or alkoxy, or C3-Cg cycloalkyl-C+4-C4 alkyl.

In one embodiment, each R; is independently -H, -F, -Cl, or straight chained or
branched C4-C4 alkyl, monofluoroalky! or polyfluoroalkyl.
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the invention effective to alleviate the subject's
urge urinary incontinence. This invention further

wonresiodess4a net hod of alleviating urinary urgeRCY/USEN08/001131
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40

subj ect suffering fromoveractive bl adder, which
conprises admnistering to the subject an anount of a
conpound of the invention effective to alleviate the
siuljneamisodiménmtaone Xiglncy. Additionally, this
i nvention provi des a method of alleviating urinary
frequenc ct sufferlngfromoveractlve
é’gﬁeefmgl‘?fd‘fpﬁ'ﬂ s adm nistering to the subject
an anount of a corrpound of the invention effective to
alnl el exhisodiments Al paridisy! oplioraitly stivstituted oxth thitee oplessdht
i nvention also provides a nethod of treating a subject

e smaramen: b ¢ gl dpecBR A i Sl TOTBHBSE Ba

of the invention effective to treat the subject’'s

Ul dHY S FHRERIEA. is fuRars0 BRtiEHHIP dUbstititsd With threemafgss Ro.
di sorder is urinary incontinence, overactive bladder,

t
s o B Ads 2b] ebtirT o e ke B RS
urgency may or may not be associated with benign

P | | pEbeSAR Hubstitu@awitrthpsecoriekssR
af@%@ﬁ%@bﬁgiﬁf g‘vllggitﬂla% ?hgﬁsyrrlgtorrs of a Id| sor der :

which is susceptible to treatnent b |smb|)é Ee
VoHne eoeptiment, iis aviaalbeRtona ebsyiist aagrse or s HE
adm' nistering to the subject an anount of an MCHL

e@géﬁ%ﬂn%dlﬁ'{véﬁ%lb ¥Ra 1 ¥plieHIFisBbitiitted WHBLARE® or less R,.

antagoni st is”anyone of the conpounds

of the invention. I n an enbodi ment of the inventjon,
t reorsubineedimiest, & io diazibi aplionatly reRftiiicd ¥ith d?fﬁﬁ opjesg Re.

cani ne. I n another enbodi nent, the conmpound is

gﬂ%ﬁ‘é 8&85&%§g§hﬂni%§hehﬂ c?}sg%namg%hb&&u@ml tﬂ?%@ztor |éei%6Rz

ound tere mbi natiton with f
Thi s
In one embodiment, Z is S, SO or SO..

In one embodiment, Z is CHz, CO or CHOH.
In one embodiment, Z is O or null.

In one embodiment, B is CHa.

In one embodiment, Zis O.

In one embodiment, Z is null.

In one embodiment, is CO.

In one embodiment, is null.

The invention will be better understood from the Experimental Details which follow.
However, one skilled in the art will readily appreciate that the specific methods and
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i nvention provides a nmethod of nodifying the feeding

behavi or of a subject which conprises admnistering to
woheosmadg3ect an anount of a conpound of the i nPemISLN5/001131

effective to decrease the consunption of food by the

subject. This invention also provides a nmethod of

treating an eating disorder in a subject which _

casplts sissusshni thessire pienmeraly fllvetraiivg efcthednventipnrms dgscebed more

c u . thi s i ' ffective todecrease the
cgﬁ@ﬁh@%ﬁﬁ%w%ﬁwigggmgghkﬁ%ﬂgﬁbject. In an enbodi nment

of the present invention, , the eating disorder is
bulim a, obesity or bulima nervosa. In an enbodi nent
of the present invention, the subject is a vertebrate,
a manmmal, a human or a canine. In a further

enbodi nent, the conpound is adm nistered in

conmbi nation with food. The present invention further
provi des a nethod of reducing the body mass of a

subj ect which conprises adm nistering to the subject
an anount of a conpound of the invention effective to
reduce the body mass of' the subject. The present

i nvention also provides a nethod of treating a subject
suffering from major depressive disorder, dysthymc

di sorder, bipolar | and Il disorders, schizoaffective
di sorder, cognitive disorders with depressed nood,
personal ity disorders, insomia, hypersomi a,

nar col epsy, circadi an rhythm sl eep di sorder, nightmare
di sorder, sleep terror disorder, sleepwalking

di sorder, obsessiveconpul sive disorder, panic

di sorder, with or w thout agoraphobia, posttraumatic
stress di sorder, social anxiety disorder, socia
phobi a and generalized anxi ety disorder. The present

i nvention al so provides a nethod of treating a subject
suffering from depression which conprises

adm nistering to the subject an amount of a conpound
of this invention effective to treat the subject's
depression. The present invention further provides a
nmet hod of treating a subject suffering from anxiety
whi ch

12



conprises admnistering to the subject an anount of a
conpound of this invention effective to treat the

weu)s@6983¢ anxi ety. The present invention al SOPOTAS2@ES01131

10

a method of treating a subject suffering from
depressi on and anxi ety which conprises adm nistering
to the subject an anmount of a conpound of this
ilnveniSypthetid Seliéndest o treat the subject's depression
and anxiety. Additionally, the i nventi on provides
certai n enbodi ments of theso i nvention. In one
enbodi nent, n is an |nteger to 5 inclusive. In
anot her enbodi ment, nis 2 or N eent
each R is |0dependentcb1y HR1-—F
or branched -C4 al k or_ al k
cycl oal kyl -[C1- kyl . |I-Aene
i ndependentby~-H, -F,>yC, or |striai ght chained or
branched Cl- 84 al kyl, ®Bwnof| uorgal kyl or
pol yfl uoroal kyl .1 n one enbodi meRes one X iB°N. In one
enbodi nent, each Xis C. In one enbodinent, Ais

pyr i di nyl L&Obhr@ﬂﬂ'ﬂ#/ $eMasthdntord G@rmidht. lab)mhfreﬁqeaﬁbokoemmd/
In 9&5@%‘%‘&?2 /DM%H%/ FeﬁUx%ﬁch B B AOAL) BOH t

substltu ée or n one enbodi nent,
A is fufaffii optlonally substltuted with three or |ess
R2. In one enbodinent, A is thiazolyl optionally
substituted with three or I§s R2., I n one enbodi nent,
A is imdazolyl optionally ‘Eﬂ%‘???uted with three or
less R2. In one en‘{%diﬂent A is _pygazol yl ti [y
substituted tht or |less . INg ong, dlim“rrlzgnt,
A is oxazol yi optichaf?y substifured with thgee or
less R . | e enbodi mentb A is|triazenyl optionally
substitute ith thfeé) or IeNgs S I n one ¢nbqdi nent,
A is phenyl tiona &u@lt ] with th or | ess
R2.

Boc Br Boc Boc
(or )

(a) Bis(pinacolato)diboron/ KOAc/ PdCl,dppf/ dppf/ 80°C overnight. (b)
KoCOg4/ PAClydppf/ DMF/ 80°C overnight. (c) 10% Pd/C / Hy/ EtOH/ rt
24h-72h.

Scheme 3
F

HaSO/HNO; NO Pd(OH)zlethanol NH;
cyclohexene/heat F F
Br
O\ /O

Boc Boc Boc

(a) K,COg/ PAClydppfl DMF/ 80°C overnight. (b) 10% Pd/C / Hyf HOAG/ 1t 24h-72h.

13



In one enbodinent, Zis S, SO or SO2. In one
enbodinent, Zis CH2, CO or CHOH In one enbodi nent, Z

wOo2030069830ul | . I n one enbodinent, B is CH2. | nPOMAIS2005/001131
enbodinent, Zis O In one enbodinment, Zis null. In
one enbodinent, is CO |In one enbodinment, is null. The
i nvention will be better understood fromthe

Experi mental Details which Sallehterd However, one
skilled in the art will readily a eqic@te th t
speci fic met hods andresults di sc %/ t herei a-'%_/sﬂﬂﬁ
nerely il N e af~thBPRVent as descri
fuIIyln Biarrrﬁ’ i o f w ther eafter. Syat hetic
Schenes ma 1 (a) LDA Ph INTHF - 78
ooC overm t, (b) Am ﬁophenyl@or Ri'c acid / P& PPh)
4/ LiCl/ Na2COB/ DME-H2Q ref Lux 3A° (c) 10% PEcC /
H2/ EtOH rt 24-48h. Schene a)

Bi s(pi nacol at o) di boron/ KQAc/ (PdCI 2dppf/ dppf/ 8Q0C
overni ght, (b) K2CG3/ PdCI 2dppf/ DM/ 8Q0C over ni ght

(c) 10% PALCio,H2/ EtOH rt 24h-72h.Nga) K2C08/ N0z
PdCl 2dppfl) | 908€ ePer ni ght , |() 10% PdEeHEoPRte ||

'HOAC/ et - 72h, r)gu,n%,,n§ynthes s 19904 489, ,H;}Ql
Synf . Conmun. d90 79, 2965-2978 S/ oor g. I \ied e Br
Lett., zooosyn;,,gs,s d2pie62 Bul | Chensynasommdpieso, 149&3;2970
66, il 13 hem Lett, 2000, 10, 1550-1562 Bull Chem. Soc. Jpn., 1993, 66, 797-803
Nl x NHp
H /o
Fe © /
HOAG / Hy0 @
US 6,127,386 N
Boc H

{a) DPPA/ EtzN/ BnOH/ toluene reflux overnight. (b) KoCOg/ PdCl,dppf/ DMF/ 80°C overnight. (c)
10% Pd/C / Hy/ EtOAc/ 1t 24h-72h.

Scheme 5
Biaryl Synthesis
Suzuki coupling ( X
YA + Yo L/\}CHO _— A—‘L—\/—“CHO
Y4=Br, |, OTF, Y= B(OH), or boronate
Y =B(OH), or boronate; Y,=Br, |, OTf
Diary! ether/thioether Synthesis
( \ aorb A_Z__l/_ \_CHO
HZ—A + Yz~ —CHO _ L
Ys=halogen;
5 (a) Base/ DMF/ heat. (b) palladium or Cu coupling

For biphenyl, diaryl ether and diaryl thioether syntheses, the starting materials are
available from commercial sources or alternatively may be prepared from a variety of
intermediates known to those skilled in the art. Further information can be found in
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(a) DPPA/ Et3N BnOH toluene reflux overnight, (b)
K2CO3/ PdCl 2dppf/ DMF/ 8Q0C overnight, (c) 10% Pd/ C /

woR005E6@3e/ rt 24h-72h. Schenme 5 Biaryl Synt heBC$/US2005/001131

10

15

Suzuki coupling Y1=Br, |, OIf; Y2= B(OH)2 orboronate
Y1=B(OH) 2 orboronate; Y2=Br, [10Tf D aryl

et her/thi oether Synthesis Y3=hal ogen; (a) Base/ DVF/
Heatfolldwinhg pafererdiesmSozulGu 1688 pCheny. FRav. 15p124ay] Suzuki, 1999, J.

OB pret deat BLel-2] Yar BB SH G T A0SRk anedE, 67, 3060-3073,

S\PeH@EFa0aN,a00Y, Gyl Left.y 1638082806, partetp, 11986 Angew. Chem. Int.
vari Lnfernedi ates kno .hose skilled in the
‘{l'.3e7tFéP%iabé]}i ﬂ@%&ﬁd{f{e&‘?{‘%ér?\'@%%h%é%ﬁd i nthe fol | owi ng

references: Suzuki, 1995, Chem Rev. 95, 2457; Suzuki,
1999, J. Organonet. Chem %7%%1-2, 147-168; Schopfer,
2001, Tetrahedron, 57, 3062%G%% °venkat aranman, 2002,
Or g For Bigtist BianyTeBerth@®B8- 2806; Hartwi g, 1998, Angew. Chem
Int. Ed. 37, 2046-2067 and the referencgs cited

t herei n. Sche{rlm\\6 For Biaryl sy 8 argn bar / t hi oet hers
W ttigtypeteagt i6He For OrgamD ¢ TEAgENnts;” the
starting matBfials are avai¥abl € from comerci al
sources or alternatively may be prepared froma

vari ety of int%ates known tgy\those skilled in the

art. Furtherzinf i eh—€an \md on the follow n
ZL/( m};—;\ﬁ\%(\—)ﬁ{ g

references: RS o

OEt

Y . Y. |/Y\
7Y Wittig type reaction e \ 0 \
A—Z— —yCHO NI S —— A Z X~
Rgu/\/ A 2 Q/\/\/\/\COzEl Rz/\/ COOH
7]

For organozinc reagents, the starting materials are available from commercial
sources or alternatively may be prepared from a variety of intermediates known to
those skilled in the art. Further information can be found in the following references:
Rieke, 1991, J. Org. Chem. 56, 1445; Rieke, 1997, Tetrahedron 53, 1925 and the
references cited therein). For wittig type reaction, the starting materials are available
from the commercial sources or alternatively may be prepared from a variety of
intermediates known to those skilled in the art. Further information can be found in
the following references: Fesik, 1997, J. Med. Chem. 40, 3144-3150 and the

references cited therein.
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Ri eke, 1991, J. Org. Chem 56, 1445; Rieke, 1997,
Tet rahedron 53, 1925 and the references cited

woOhers@eygs4 For wittig type reaction, the start Pagus2005/001131

10

15

materials are available fromthe conmerci al sources or
alternatively nay be prepared froma variety of

i nternmedi ates known to those skilled in the art.
Further information can beSchenm®7n the foll ow ng
references: Fesik, 1997, J. Med. Chem 40, 3144-3150
ang gsg%{gl ences cited therein.Scheme 7

Bi p I'synt hesi SB{N%l:IkI co Mo - A+ Y
demet hylation Y13 MZ or borga e—OH
Y1=B(OH) 2 or boro bﬂ'.ﬁé) Y2 Brdemétny@Eibn Di ar y| Y3—,i§|a(1vo)gen
ZH=CH, SH (a) CuCl/%Cs2C8/

2, 2, 8,=6r1,&T, ageB0Yy)lvepiremat- 3, 5- di one (b) HBr/ CH3COOH
or BB=B(OFCbRnaté&de=Bbilghényl , diaryl ether and diaryl
t hi oet her syntheses, the starting materials are
avﬁ'?!é’b?@?eé(”f'?eﬁ'miyhtée ommer ci al sources or alternaty er
may be prepared frOma vari etyaolﬁ I nt er medi a\t_gs—k

to those &k¥fIedsipn \fm%ﬂ art ﬁ}gm&%hnb)nfor ITHtIQP( an
be found in the Rallow ng er ences: ~Suzuki, 1995,
Chem Rev. 95, 2457, Suzukl, 1999, J. Organorret Chem
576( 1- 2p=halpgen; 2EH, §Hhopfer 2001 Tet rahedron, 57,
3069- 3073; Venkat araman Irb ]1_‘

28032 808" C1EPY #i25; G'fit?@‘g*hy%ﬁ’&@ﬁ/3 56%8?11 Sy c ROy BBra/ CH.Cl.
2046- 2067 and the references cited therein.

For biphenyl, diaryl ether and diaryl thioether syntheses, the starting materials are

available from the commercial sources or alternatively may be prepared from a
variety of intermediates known to those skilled in the art. Further information can be
found in the following references: Suzuki, 1995, Chem. Rev. 95, 2457, Suzuki, 1999,
J. Organomet. Chem. 576(1-2), 147-168; Schopfer, 2001, Tetrahedron, 57, 3069-
3073; Venkataraman, 2002, Org. Lett. 16, 2803-2806; Hartwig, 1998, Angew. Chem.
Int. Ed. 37, 2046-2067 and the references cited therein.

For Ullmann coupling syntheses, the starting materials are available from
commercial sources or alternatively may be prepared from a variety of intermediates
known to those skilled in the art. Further information can be found in the following
references: Song, 2002, Org. Lett. 4, 1623-1626 and the references cited therein.
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For Ui mann coupling syntheses, the starting materials
are avail able fromcomercial sources or alternatively
woayoslmeogss epared froma variety of internedi at eeTRISZMN/001131

to those skilled in the art. Further information can

be found in the follow ng references: Song, 2002, Og.
Lett. 4, 1623-1626 and the references cited

t herei n. Schene 8 Y3 = hal o§eheelfene 9 (a) EDC/ DVAP/
CH2Cl 2/ DWVF/ rt 24h. gb) AM HCl in 1, 4-dioxane/ rt 1h

or TFA/ CH2¢) 2/ rtY Sche S not Qﬂ\q-l The
bi aryl 'Et r%% te nu n@ﬁgﬂféﬂ)

al ter nAtt vae synt hesi zed via a Friedel - \ﬁ)m
route using acti vatgthabgeboxyl i ¢ aci ds and far yl OH
systens as depicted in Schene 10. Schene 11 O Y
PdCydppQ DVMSQ KQA0 Y1=BrOr | Y1=Br, 11 OIf; Y2= B(CH)2
or boronate Y1=B(OH) 2 or boronate; Y2=Br, |10If The
biaryls depicted in Schenme 11 may be synthesized via a
5> Suzuki route using boronic g}l ds/ oronates and aryl
halides/triflates as descrid¥ Sche 11.1 I

Det ai | XS hesi s of Exanpl es The fx)l
are fo‘r%?t purpose of illustrating Btﬁ@gﬁ&e Z~f'°\or
maki ng ounds 4o rt/h\\rLcB i nyensbon: neroal l\/let‘hods
Al reactions were ) oWd ander ni trogen
at nospher e| and

N N

Boc H

(a) EDC/ DMAP/ CH,Cly/ DMF/ rt 24h. (b) 4M HCl in 1,4-dioxanef rt 1h or TFA/ CH,Cl/ rt
1-2h.

10
Scheme 10

_soc,

/U\MJ\ Cl n OMe

m R LIOH / THF / H,0
1 i o
Cl OMe
74 Z\A n MeO 0 X
| — \ 2. EtaslHlTFA //
|

\\R AICly / PANO A z

Z is not CHOH

15  The biaryl intermediates, used in scheme 9, may alternatively be synthesized via a
Friedel-Crafts route using activated carboxylic acids and biaryl systems as depicted

in Scheme 10.
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the reagents, neat or in appropriate solvents, were
transferred to the reaction vessel via syringe and
woamsees3t echni ques. Anhydrous sol vents were pBRCThas®d/001131
fromthe Al drich Chem cal Conpany and used as

recei ved. The exanpl es described in the patent were
named usi ng the ACD/ Nane Program (version 4.01 ,
Advanced Chem stry Devel opSshémerid., Toronto, Ontari o,
MoH2L3, Canada). The 1 Iéll\/lgzﬁrand 13C NMR spectra were
recorded at_300_af 75%@?}2% espget ,velby(cGE QE Pl us)
or at 400 ahd TQW VHz - resmersdvel § (Bt UK®rcAvance) in
CDClI 3 as solvent with tetranethyl silane as the

i nternal st3rmB@'d unl ess otherw se noted. Chenical
shifts (d) are expressed in ppm coupling constants

(ke essed in k. and”shl i tting patte;mNm{;;ﬁ

dés¢ribed s 0!l ows w8 = siNgGl et sudommgoubl Bg* ¢
tzgl etogs ovges R.cgmaLk et ;ijui ntet; Sexter; sept eEg br
b d; m= nutiplet; = doubl et 2dfesubl et S;- ddd=

doawsl e of doubl ets of sgoubl ets; dt = doubl et f

triplets; td = triplet of douplgt S daspnderllogte of

nmul tiplets. Elenental analyseg=sugcor pednkt@ryd, by

Robertson Mcrolit Laboratories, Inc. Unless otherw se

not ed, nmass spectra were obtai ned using el ectrospray

| TAé Zadriie NdepicRPBin Behemersis mal did synthddizeni viguaiSuzoki route using

Mcro) and (M + + or - H is.reported. Thin-

Chi St B HBRPEECARae L AT GRES of ciosedong] 1t SHeme 11
pre-coated with silica gel 60 F254 (0.25 mm EM
Separations Tech.). Preparative TLC was carried out on
gl ass sheets pre-coated with silica gel GF (2 nmm

Anal tech). Flash col um chromat ography was perforned
on Merck silica gel 60 (230-400 nesh). Melting points
(mp) were determined in open capillary tubes on a

Mel - Tenp apparatus and are uncorrected. M crowave
experinments were carried out using a Biotage Enyrs
Optimzer(tm or Smthcreator. Bond elute cartridge:

| solute
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silica solid phase extraction cartridge with silanol
groups on the surface of the silica particle is

weoeuppslocesd4 by Argonaut Technol ogi es. TERT- BUTYLPCT/US2005/001131

4-{[ ( TRI FLUOROMETHYL) SULFONYL] OXY} - 3, 6- DI HYDRO 1( 2H) -
PYRI DI NE CARBOXYLATE: n-Butyl lithium (17.6 m _, 44.2
mml, 2.5 Min hexanes)was added to a sol uti on of

dLi soiDetailddBynthesB@fExamplés. 2 nmol ) in anhydrous THF
(40.0 nL) at 0 OC and the resulting m xture was

i{{ilﬂr %’ﬁg\flfag rGX?@P%"énai% gdc’ritgf :E%Bo 8¢ iRt ngt HER Y Siseful for making

deaprsouhdpioptdid idvergioar boxyl at e (AI drich Chenmi cal
Conmpany, 7.97 g, 40.0 mmol) in THF (40.0 nL) was added

5 horal Tfods A FRELLR Pl pafff st i B¥gadtf amasphere and
It}HEtrééébr@s g‘leﬁ] Vi @dd&dlatb" sgivérie wave tttaesteradtto dire reaction vessel
xture an er
o‘()@rsbi'f'@@!ﬁ anqﬁgnq%aggqq%bﬁﬂﬁ%mxﬁjnmgwg sg@%h{gg\tﬁ% urgwa%gd from the
}/ﬁ@gﬂ“ rc]ih%mlclﬁi@o‘ﬁﬁﬁn randespaess Eﬁ@%fl( o hla)eanmtemdescnbed in the
a plu
V@@ﬁ@tg Were ﬁnq{‘g ngégnga CA%@?&%mgTﬁéolégn%rﬁg(\ﬁeéﬁgg ?ab tAdvanced
E@ggrnggpq%gbgo%@ﬂme E‘@ﬁcﬂ@o tOntyiie M523, dzmiada)d The 'H NMR and
i C
C G NiRgsasirarvare 1o¥IREh ot 200 AR 1oA00ZMPeCERGIeR QE Plus) or
at771065and1;’fb0 25 r(e@'ﬁ@ctl%iy Brake?- Avddce) 8. 6BC(H as2éplvent with
4te(crgmqmwmphgm|_lj‘negnt@mgl WC!LPEWS ?p%nﬂsglgoteén fremical shifts
@%‘gﬁfgg&ﬁ ﬁ&ﬁsﬁ%h% ébh%tﬁnt@f(JﬂarQ Mppsidea s Hz, and splitting

ol uti1on
4pgitgros iafe gggczjrlp@drga §ollows s = smglet dy = doublet; t = triplet; q = quartet;

Sgb@%yééﬁ{f%iﬁeﬁ t?' hyglef: 1 2 )mprdtdbime @aumgtxw abgblets; ddd=

3-am nop hen¥l bor oni ¢
hdmulﬁalof doeblets. gggu letsp di =1dawpist I trinlets; td m tglme(g,oif daublets; dm =

B g A B s el bpeatmoon

(Babkﬁratdn)asm hdnlessl cinermiga ;eted, mass spectra were obtained using
electrospray ionization (ESMS, Micromass Platform Il or Quattro Micro) and (M + H)"
or (M - HY is reported. Thin-layer chromatography (TLC) was carried out on glass
plates pre-coated with silica gel 60 Fzss (0.25 mm, EM Separations Tech.).
Preparative TLC was carried out on glass sheets pre-coated with silica gel GF (2
mm, Analtech). Flash column chromatography was performed on Merck silica gel 60
(230400 mesh). Melting points (mp) were determined in open capillary tubes on a
Mel-Temp apparatus and are uncorrected. Microwave experiments were carried out
using a Biotage Emyrs Optimizer™ or Smithcreator. Bond elute cartridge: Isolute
silica solid phase extraction cartridge with silanol groups on the surface of the silica

particle is supplied by Argonaut Technologies.

Tfo{:N-\g><

TERT-BUTYL 4-{[(TRIFLUOROMETHYL)SULFONYL]OXY}-3,6-D|HYDRO-1(2H)-
PYRIDINE CARBOXYLATE: n-Butyl lithium (17.6 mL, 44.2 mmol, 2.5 M in hexanes)
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tenperature for 3 hours under Argon. The organic |ayer
of the cooled reaction m xture was separated and the

waqgusmdss3k ayer was washed with ethyl acetate (BC¥XUS2005/001131
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mL). The conbi ned organic solutions were dried and
concentrated in vacuo. The crude product was

chromat ogr aphed (silica, hexanes: EtQAc:

divabladdedri Aanletion of disaprobylosnes G DY Ad2rmemob) in gntwelrous THF

LI 651} S50 B S 60y B0 il gl AR AL The reaction

8mixttiz) wa$ .c66lefittp 118, °Q and Ze/@-bHly) 4- cﬁ(OS’GpI@dddecH;erxylate (Aldrich

2Chente? Cghigpng; 75713 4p gl i AgBimd Sugd Jagbaropuise to

2t rebctién (sixtuBd)whitiSBs rthen sRi7&d Zor( 80 mikijtes. ArfellPh (42.0 mmol,
%é@dg)f o@r ng'f ?@261 %Ig)gwggac{qu O&bp\'/\_/%seStoOé\;e rlg'ac&cg‘\ %;llixture and the
O r&tidiERTHBUFE Y whs| StirfdsM AOD PRENYdrnight.  The reaction mixture was
4E%§%g{k@%d%§§$q%xﬂ§dﬁ%some®én Ih)s(%%r{e%/ f:QthAFce(@f buatsged through a plug of
X g%ﬂuﬁ i ghdn Etn@rémm%ﬁﬁamg( a;le\wwgshéon NBtHTTRK e BtarR96(9:1).  The
i n_ et hano d
GO B EeTE SO D I YUR el de groiatgipdlct (165 0
Thgidhewas i RRtamiNated Grvivasorhe | dtgrtingl rhdtenal grfgrﬂ]em i e NAIRI (400 MHz,
washed with ethanol. The conbi ned et hag 8@;&10%57 Hz), 2.45 (m

weRClpchedrit(Eat Bl 40P (Pib At ahd 3hEZ) 5P

CEH T)g ed on silica (dichloronethane:
ano sopropyl am ne 95:5:1) to give the desired
product (2.63 g, 84%. 15\4" u' Odﬂ&lz CDCI3) d 7.10
(t, 1H, J = 7.6 Hz), 6.62 {HN- 8.4 Hz),
6.60-6.59 (m 2H), 4.27- 418(m ﬂ—b 3.62- 3.58 (m
2|'ﬂSR7ZB Q‘YLZ 72 (m 2Hy. és-&nﬁ&ommlm s:niHYnR@a(zH) PYRIDINE

49
le’@ i RRESSs e ITREEE R BV GLoR 0 N Q Plution (4.20
Ome br Q?H‘b%ty‘ﬂ dj_fid &Wo@&ﬁ& nﬁ?e (s%ﬁ*oﬁylﬁxy}léNgdllero -1(2H)-pyridine

0.100 nol) and was ad 68. 0
mcprogwater . Wchgai 54 J&rﬁoa F-amnaphgnyparenicact Rgmisultate (0.393 g,

L STPERAhMT QitMBS shidMe (0.191 g, 4.50 mmol) and tetrakis-triphenylphosphine
palladium (0.080 g, 0.075 mmol) in dimethoxyethane (5.00 mL) was heated at reflux
temperature for 3 hours under Argon. The organic layer of the cooled reaction
mixture was separated and the aqueous layer was washed with ethyl acetate (3 x 50
mL). The combined organic solutions were dried and concentrated in vacuo. The
crude product was chromatographed (silica, hexanes:EtOAc: dichloromethane 6:1:1
with 1% isopropylamine) to give the desired product (0.330 g, 81%). 'H NMR (400
MHz, CDCl3) & 7.12 (t, 1H, J = 7.60 Hz), 6.78 (d, 1H, J =8.4 Hz), 6.69 (t, 1H, J = 2.0
Hz), 6.59 (dd, 1H, J = 2.2, 8.0 Hz), 6.01 (br, 1H), 4.10 — 4.01 (d, 2H, J = 2.4 Hz),
3.61 (t, 2H, J = 5.6 Hz), 2.52 — 2.46 (m, 2H), 1.49 (s, OH); ESMS m/e: 275.2 (M +
H)". Anal. Calc. for C1sH24N202: C, 70.04; H, 8.08; N, 10.21. Found: C, 69.78; H,

7.80; N, 9.92.
NH,

asele
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The resulting mxture was stirred for 1 h at 0 0C,
poured into ice water (400 nL), stirred vigorously for

wa-2605meys3and extracted with CH2CI 2 (400 nl). TReTMIS2006/201131
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extract was washed with brine (1 X 500 nL), dried over
Na2SO4, filtered and evaporated to give the product as
a yellowoil (23.5 g, 959%9. 1H NWR (300 MHz, CDCI3) d
7TERT(31m¥L 4 [3- (ﬂNBNOYPBENvLm RIPERIDINES ARBOXYLATE: A mixture of

}_é(trqﬁﬂ%l é(ﬁﬁg@nup@h%}y WW?@W% &rﬁ% %&Iy?c}te %31110 el 11.3

Oinndh). ndmmk) Faid @HICHR if @ﬂa@ohﬁ‘)OG/vaﬁ_)aWdedwydrogenated at room

oo M BB G Fu2 B Cp oeydpfgEe eerc
4throubh eembean@wwbsneurwmw Ieltﬁamol CeThmbennb(nbEOeimaDiol é‘)k’tects were
aqueous partion was ex Feé\ﬁ”th CH2Cl 2

t

E3coTRaoRoribi HatloHB0 2 8 W% VHSBIPYPYied on siica
b{dléﬁﬁorﬁ%@%a‘ﬁb) meﬂfdn@ﬁls@M@bylél&lnﬁ% 5:f) td give theadkired product (2.63

CBaBH i N 4SO 348 B "?ﬁn? PP Bk 68b @, 4 = 5.4
0@9)296” @d‘ﬁ%go(fm °2H)5t4a2754 1’!3'“@3 rQH<)t Gr&—m L]t 2tsm—2 780(m, 2H),

e hexXane wasdecan mthe result] g
s BI6Rei2. 5RER Al 1. Bexlabre(Mverr éﬁ@\&%@"ﬁyEg%?‘p’a(ea@m@ M7 Hy
give 9.77 g of the product as,:a,em solid (53%. The
not her |iquors were evaporated ghd-purified by col um
chromat ogr aphy (silica gel, Et9Ac in hexane) .
Evaporati on of the approprfFatg fractions gave 1.0 g of
the product (59%in total). 1H NI\/R(SOO M—|z, CDCIS) d
2.48 (s, 3H), 7.20 (d, J = 11. 1H), 6 (d, J =
6 1 BRAMOLRA -DEL@CBUF\ELNITROBENZENE ToaO °C mlxture of 1-bromo- 2,4-

DR (ke MBS YR T PP A fremt) Res added

RBINcbaa(sB 0 mhpogEdsinirhatsush @i mm:ﬂmatatre)lliem gemperaiirenyas < 7°C.
srm%}g r?%rry)?AF 34%’“&&2 5@5’ g% 5‘5"6’ 88&%9%“%]: uc&-%é@r (400 mL),
asB@éthvlgmmusiy faer2-Buninl and extracted WIth CH.Cl2 (400 mL). The CH.Cl3
extract was washed with brine (1 X 500 mL), dried over Na;SOs, filtered and
evaporated to give the product as a yellow oil (23.5 g, 95%). '"H NMR (300 MHz,
CDCls) § 7.14 (ddd, J = 0.3, 7.8, 9.9 Hz, 1H), 8.39 (t, J = 7.2 Hz, 1H).

Qs
N

r

2.BROMO-5-FLUORO-4-NITRO TOLUENE: To a refluxing mixture of nitronium
tetrafluoroborate (11.6 g; 87.0 mmol) and CH,Cl; (60.0 mL) was added 2-bromo-5-
fluoro toluene (15.0 g, 10.0 mL, 79.0 mmol) over 5 minutes. The mixture was stirred
at reflux for 4.5 h, cooled and poured into ice water (150 mL). The aqueous portion
was extracted with CH2Clz (1 X 150 mL). The combined CH:Cl, exiracts were
washed with brine (100 mL), dried over Na,SOs, filtered and evaporated to give 18.3
g of a crude product that was treated with hexane and evaporated until the

appearance of crystals. The mixture was cooled to —70 °C and the hexane was
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4-{[(trifluoronmethyl)sul fonyl]oxy}-3, 6-di hydro-1
(2/-1)-pyridinecarboxylate (500 ng, 1.51 mmol) in

wa 2do5chegrsane (10.0 nl) at room tenperature undecTaSg®E001131
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25

The m xture was heated at 80 OC overnight. After

cooling to roomtenperature, the mxture was filtered
through Celite and the Celite was washed with Et OAc (3
xdédantdd) .awBlyefrbirl tthextresultieg esotidnc &esidiek dexang agad . removed by

Th | t,i i d : ; .
TR e et 2 1 Bt B S0 S B30 e ot uors
awdrecovapordtedized purified diyocoldhe obranatograptlyi¢silisaagel, 2% EtOAC in
Sﬁép'ge\fn'pg?ffixk/’ ff'@ﬁ?oanQf?tE’é Bl R ARl dave 0% BE¥R AR (59% in
, @iy, di-PNIIFORObANHZ-GDERBS 848 (s, 3H), 7.20 (d, J = 11.7 Hz, 1H), 8.26 (d, J

di hydr o- 1(2H) - pyri di necar boxyl ate (355 ng, 76%: 1H
-QHGO" , CDCI3) d 6.60-6.34 (br, 1H), 4.06-3.86

(br, 2H), 3.55-3.34 (br, 2H),\ 2. 35-2.09 (br, 2H), 1.46
(s, 9H), 1.26 (s, 12H); ESNBéTr%‘ 310.4 (M + H)+.

7ERT- BUTYL ’

4- (5- NI TRO- 2- METHYLPHENYL) - 3, 65Dl HYDRO- 1( 2H) - PYRI DI NE
CARBOXYLATE: TO a sol ution of

2- brono- 1- net hyl - 4-ni tr obenze (14.0 g, 64.8 mmuol)

and DMF (400 nL) was added f ut yl

4-(4,4,5,5-tetranmethyl -1 , 3, 2-/%

di oxabor ol an- 2-yl) - 3, 6-di hydr o-_%ls 2H) 43 ri di necar bOXXll a

t FERIOBUTYL 64. 84+(AHL5,5-HETBANETHYL4; l@tomathe -2-YL)-3,6-

P i X { . | : D 0] ¥ y .
AR I RO ECA R B o 8 1 68 ired v
ulbt:t(qminamdlato)giémrém(ﬂ? thg, €.66Inetol), @A Madempet HBuUT@Ol), PACldppf
a d to.stand for .1 t I ;
BB bl ol 598 Al Qfosd Blion o e
t Eatyt e mptrifluorenatagl)salfasy oLy }-F6 Ay d(ct 0@ HHpyridiascarioadate (500
the m xture s, sti.rred r~ 1 ]
Wil r1e§{)\'7g89| ¥hi s?"‘(i"%"?%?cbi%% ”ﬁ‘l) orgé ggﬁﬁge@ggrﬁrpgéquggya%on. The
V\/lrrﬁr;gtuiﬁ d@é@ Ne’éﬁé@l 40 BONG .ov@imightr gAfitrccamting dot roowe temperature, the
conbi ned, shed, W t er 00 nd A
Tt aa WS, 515 oad 60 ol JAF wRBAME iicEione 2 x 20
Cehli)t erfe)filtrates QérovericaMyS@4d. in fvabucer Bk resulting residue was dissolved
in EtOAc and washed with H,O and brine, dried over MgSQ, filtered and
concentrated in vacuo. The crude product was purified by flash chromatography (1:9
EtOAc:hexane) to give tert-butyl 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,6-
dihydro-1(2H)-pyridinecarboxylate (355 mg, 76%): "H NMR (400 MHz, CDCls) &
6.60-6.34 (br, 1H), 4.06-3.86 (br, 2H), 3.55-3.34 (br, 2H), 2.35-2.09 (br, 2H), 1.46 (s,
9H), 1.26 (s, 12H); ESMS m/e: 310.4 (M + H)".

(@)
O
>‘O / N0
O

TERT-BUTYL  4-(5-NITRO-2-METHYLPHENYL)-3,6-DIHYDRO-1(2H)-PYRIDINE
CARBOXYLATE: To a solution of 2-bromo-1-methyl-4-nitrobenzene (14.0 g, 64.8
mmol) and DMF (400 mL) was added tert-butyl 4-(4,4,55-tetramethyl-1,3,2-
dioxaborolan-2-y1)-3,6-dihydro-1(2H)-pyridinecarboxylate (20.0 g; 64.8 mmol),
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and evaporated to give a dark residue which was
purified by colum chromatography (silica gel, 70:30

woaen@nedsst OAc) . Evaporation of the appropri at ePCT/US2005/001131
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fractions gave 22.0 g of the product as a solid, which

was used in the next step. 1H NWR (300 MHz, CDCI3) d

1.50 (s, 9H), 2.30-2.39 (m 5H), 3.64 (t, J = 5.7 Hz,
21%4)6034(2?33 g, 0@4( mma-nd Pd%dbpﬂﬁ-lz((m (3120 g; 73.30 raonol; J 6 mol %

2c aly%t Igach}g) 1'I'|_fbe resrlégﬁg e was F'Zate&'_aq 80 &SC)q.ilnd(éi ﬂrtroﬁen for 6 h,
gc\;(F%'kg\lﬁEBg&ereﬁw ﬁhmhﬁﬂxl‘fd.btaad GoDl $IVDREN TEal-to 4 °C. Water
(@00 Gl s 2000 S (I Mgl At Sughom g they 11 Brierdtute il < 35 °C.
4E@7Ac4(4:9@ rﬁ|ﬂ}1 wadhidded, tHe @ll)&Yre(was dtirfed fér 02 n(im and the EtOAc layer

4W€%IW5W&§» 2WEL9%%®&»W °fe§“r8 W kg %%&%méoo mb).

o 48@?2“@%[5%%T5xt1é'été\"§@ré %@Q\bMdEI, \Aﬁ@ﬁéclB)Nlm Wat$® (880 ndband saturated

(aquepMdp Nag: @f:yzqu_ gllteer)thro'plglig R*a@ioof CH%lte% }%ledgwgr M)x_gSh, filtered

Y,
bR 1 B Ao iy oo

PgHicBIgsE 7@13@3%!3@&9) hlﬁmppgﬁ@nmzhe mp@jata frfcéqp'_sp gave 22.0
(88 &o?cr 4 a% s%né"lghég')wasg &3 (rﬂ)he%ext Ste. HH NBAR (300 Wz

1(I)D'CIJ)12‘) 1. acH}s, 9F|) 8D30-3,320(m 5H)83 5 g (t, 919 5. 77&11;4;3 Uw@ -4.08 (m, 2H),

aEDoan R THL T R A HE: ?M%@Jlﬁ 29 Y PId® (. =

224882185 1HnN 2H), 3.63-3.69 (m 2H), 4.08-4.14 (m
2H), 6.10-6.16 (m 1H), 7. 22 3,9 (m 1H (obscured by

solvent)), 7.60-7.65 (m = 2.4, 6.9
Hz, 1H). GE G BUTYL 4- (5 1‘EdI—IYLPHENY
- PI PERI DI NECARBOXYLATE:
TERT-BUTYL 4-(5-NITRO-2,4-DIFLUOROPHENYL)-3,6-D|HYDRO-1(2H)-
PYRIDINE CARBOXYLATE: '"H NMR (300 MHz, CDCl3) § 1.50 (s, 9H), 2.44-2.52
(m, 2H), 3.63 (t, J = 5.7 Hz, 2H), 4.07-4.12 (m, 2H), 6.01-6.07 (m, 1H), 7.02 (t, J =
10.2 Hz, 1H), 8.05 (t, J = 8.1 Hz, 1H).

TERT-BUTYL  4-(5-NITRO-2-FLUOROPHENYL)-3,6-DIHYDRO-1(2H)-PYRIDINE
CARBOXYLATE: 'H NMR (300 MHz, CDCls) § 1.49 (s, 9H), 2.48-2.55 (m, 2H), 3.64
(t, J = 5.4 Hz, 2H), 4.08-4.13 (m, 2H), 6.07 (br s, 1H), 7.18 (dd, J = 9.2, 9.9 Hz, 1H),
8.09-8.20 (m, 2H).
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m xture of fe/t-butyl
4- (5-nitro-2-nmethyl phenyl) -3, 6-di hydro-1(2H) - pyri di nec

wanbhwgdsate (22.0 g), ethanol (absolute, 300 nmeyTASLN05/001131

10
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25

10% Pd-C (2.00 g) was held at 55-60 psi under a

hydr ogen at nosphere for 66 h. The m xture was filtered
and concentrated to give a crude green oil (55%
conversion by 1H NWR). To 4 he soNution of the oil and
et hanol (300 nL) was adde y@@@—& 00 g) and the
resulting m xture was he

%T under a
hydr ogen at nosphere for 20 h 15 m@N he m xture vvas
filtered through Celite(r) and the cake was wash

WERTEBUENbI 4 @NlTyRQAdﬂdJ(ERQA@;N[ElTQ-B(hﬁ_IjEN\‘h)s3,]6r[pI{-er5}F%9-1 (2H)-

“@iﬁ?%%%?”?éﬁ?&é*a‘f‘;‘n%%%L%P%EW?%%@8%2“’1580 fisg 257074

(MO5H), 863 t, Wass. BitHzs aHY,e408-4. (8t @Hc2H)16.61E.6ugah, 1H) 7.09(d, J =
5 d to stand at 50C for 18 h.
Tﬁé%i%u‘ﬂ‘s 2881@%? ?@%@aq\{kﬁ tered to give 13.4 g of

the product as a solid (71% yi el d over 2 steps). 1H

NVR (300 MHz, CDCI3) d 1.49 (s , 1.50-1.63 (m
2H), 1.68-1.77 (m 2H), N( F 2.51-2.86 (m
3H), 3.53 (bs, 2H), 4.18/A930 m , 6.47 (dd, J =

2.4, 81 Hz, 1H), 6.53 (d, J = 2.40Hz, 1H), 6.93 (d, J

Z_T%ﬁ?TAﬁJN@E? ﬁ-ﬁ%{%mppﬁewu-&e-mHYDR0-1(2H)-PYR|D|NE

Pbﬁ@@kNE%EBOXYNWE(mesz@Dm) 6 er.60 hisit gH), 2.48-2.56 (m, 2H),
4-(5-nitro-2,4-difluorophen

3 3638. ﬁgdmozm AHE-fiyl i (a1 2E08. i,quea(p% 1B 287430 @ 1§ (obscured
mE?'sbweﬁgm%d L7.6%29, mﬂ? sa(dd0ye=Rds @ ¢ BiRYamMpt er by
wer ght, 3.20 g)

was hel'd at 60 psi under a hydrogen
atmosphere for 16 h. The mixture was filtered through
a pad of Celite(r) and theCelht e&) pad was washed
with ethanol (4 X 25 ni). Eﬁ' ate was
concentrated to give 17.0 g of thidd,0oil that was

e Bunct i kR FEERD AR e

. esu{& | %Pfer?‘@:tﬂ]%é’\‘ufr@ 2V|hSt‘Pi§/|%H§$/3ﬁ)*~3 dellgkﬁr% E@H) Jayrldlnecarboxylate

s¢k2.0 gjak’@anol (absolute, 300 mL) and 10% Pd-C (2.00 g) was held at 55-60 psi
under a hydrogen atmosphere for 66 h. The mixture was filtered and concentrated
to give a crude green oil (55% conversion by '"H NMR). To the solution of the oil and
ethanol (300 mL) was added 10% Pd-C (2.00 g) and the resulting mixture was held
at 55-60 psi under a hydrogen atmosphere for 20 h 15 min. The mixture was filtered
through Celite® and the cake was washed with ethanol (200 mL) and EtOAc (100
mL). The filtrate was concentrated, diluted with EtOAc (500 mL), dried over MgSOa,
filtered and evaporated to give 18.4 g of an oil which was dissolved in EtOAc (10 mL)
and hexanes (350 mL) and allowed to stand at 5°C for 18 h. The resulting mixture
was filtered to give 13.4 g of the product as a solid (71% vyield over 2 steps). H
NMR (300 MHz, CDCl3) & 1.49 (s, 9H), 1.50-1.63 (m, 2H), 1.68-1.77 (m, 2H), 2.23 (s,
3H), 2.51-2.86 (m, 3H), 3.53 (bs, 2H), 4.18-4.30 (m, 2H), 6.47 (dd, J = 2.4, 8.1 Hz,
1H), 6.53 (d, J = 2.4 Hz, 1H), 6.93 (d, J = 8.1 Hz, 1H).
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was washed with the nother liquors then with cold
hexanes (50 nL) and dried to give 15.5 g of the

wonrodwees3as beige solid (94% yield). 1H NVR ( 380TN82005/001131
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CDCI3) d 1.48 (S, 9H), 1.49-1.63 (m 2H), 1.70-1.79
(m 2H), 2.73-2.81 (m 3H), 330380(br s, 2H),
4.14-4.30 (m 2H), 658 (dd, J =7.5 9.9 Hz, 1H),

6.73 (t, J = 9.9 Hz, 19FNI\ﬁ?(282|\/Hz cDCl 3) d
-134.55, -134.52, -134 48 Q_@e 8.5 Hz). E
-BUTYL 4- (5- AM NO"- FL

- P| PERI DI NECARBOXYLATE: 1H NMVR (30(M?Hz CDCl3) d 1.48

(g‘;@gp}zso 1 66 (m 2, 1. 73 mmmz 42b*)F,LUOROPHENYL)1-

51 (br s, |—2
6 PIRERIDINE ﬁqu,};YLBTEBAemg@Jr@ rﬁf tg:ptbbutyiglF(SNmQO-( Eggglﬂu rophenyl)-

Mf'? ﬁ%&%ﬁ@ @t%e]caﬂooxylé?@m% 0 9.18300%monl3haRBh (720 mL) and

44 %RMO@G%FWM@R@ZNM%HNW -held at 60 psi under a hydrogen

Pl E@ORI RISEN?E%R%% T%Wéghﬂg%éﬁ?&e%mu?@ gkg f%f Celite® and the

ZC@Wte@) B4 (vas vBidhed With 24364 Xr25smLRHhe Aiira®- waggoraentrated to

g)ve h79$5%h7§7%hk°%§§ t%@é)\fvg%ﬁajhg% ’dggc] ilégérg@gﬁ_v%g@&r'ﬂgorkgeveral hours.
43-%%3% Klgéaﬂp)ﬁ@/eﬁéfﬁﬁﬁdm%-the mixture was cooled to 5°C for 30 min with

1MQNWS(§@I@(\M hedggplgl%Y g?;l wgsl? l(cg 5%% %IA[E%IOT %'QTQEW% solid cake

2'\79as v@as}%glvgrg; tl’(érT}“nso@rk& llq@olé5th8n 5/8th( ®8ld Hekanes B0 ALBANd dried to

{ @Weﬂ%é geniphe (pémﬂucb ap E%lge@ofrd (A% yﬁgid) 6 FE%M%@AO Mu2cock) s
t 3 4_81(§99%5HF:119 é@g@%wﬁg@éﬁ WHE@@ §)s1d(m 13“»% Qéo 3.80 (br

a scBH), &d14-4.39 (OCRHY &BBifed, df= 7.5, 9.9 Hz, TH), 6.73 (t e 99Hz 1H); "°F

1- fI u n (. g;

e D R A A e
25 mn at such a rate that the ifternal tenperature
was < 8 0C. The resulting sstlrredfor 1h
50 mn at 0 OC (terrperatu%

TERT-BUTYL 4-(5-AM|NO-2-FLUOROPHENYL)-1-PIPERIDINECARBOXYLATE:
H NMR (300 MHz, CDCl3) 8 1.48 (s, 9H), 1.50-1.66 (m, 2H), 1.73-1.82 (m, 2H),
2.73-2.98 (m, 3H), 3.51 (br s, 2H), 4.15-4.30 (m, 2H), 6.44-6.51 (m, 2H), 6.76-6.85
(m, 1H); "°F NMR (282 MHz; CDCls) § -133.11, -133.09, -133.07, -133.05, -133.04.

0
HO-
>‘O NH,

TERT-BUTYL 4-(5-AMINO-4-FLUORO-2-METHYLPHENYL)-1-
PIPERIDINECARBOXYLATE: 'H NMR (300 MHz; CDCls) § 1.43-1.60 (m, 11H),
1.69 (m, 2H), 2.22 (s, 3H), 2.67-2.86 (m, 3H), 3.52-3.86 (br s, 2H), 4.16-4.32 (m,
2H), 6.60 (d, J = 9.0 Hz, 1H), 6.77 (d, J = 12.0 Hz, 1H); "°F NMR (282 MHz; CDCl;)
-139.28, -139.24, -139.23, -139.20.
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1 h50 nmn=4.6 0C, poured onto ice (1200 nL) and
water (650 nL), stirred vigorously for 30 mn and

wexorsasssd with CH2Cl 2 (3 X 600 nl). The CH2CI BCT/US2005/001131
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extracts were conbi ned, washed with water (2 X 600
m.), dried over SO, filtered and evaporated to give
the product as a clear yellowoil (35.0 g, 99%yield).

1H NVR (300 MHz, CDCI 3) d%@i@i J =24 7.8, 9.3
Hz, ;

1H); 19F NMWR (282 -116.20 to
-116. 10, -107.73 to -107.71, -93.88"10 - 93. 70.

TTERER L A G-AGOa- E‘W&Q‘ HERBcARBOXYLATE:
MEPNVIR €8z, (G901:)18)1.4T Y | aH)e X et .62 1, raL)), arvdz 1.81 (m, 2H),

e OHZ% o s Baulrauts fhe 8 S50 4t 5083, 24 47653
)

7 66'1‘%(!@@ QHGSWaﬁz cief)| @69 (ed, IS, fioeties, eidH); '°F NMR (282
rou h te(r) and washed with Et OAc (200
)‘IZaGB’CésI) ﬁaﬁ%ﬂ 0”(2-‘003&_1 The yellow filtrate was

concentrated and dried under Fhlgh vacuum at 60 OC to

give 11 g of the product as fd—d (83%yield). 1H
NVR (300 MHz; CDCI3) d 3.60-13.80 (br s, 2H), 6.76
(ddd, J = 2.4, 8.4, 10.2 Hf, Hf; 19F NMVR (282 Mz,
CDCI3) d -120.44 to - 120.49,°-131.20 to -131 .28,

Jrﬁ?&l&d&%h%ﬁé EEGGTRHEDGOROBENZENE Toao cooled (1.3 °C) mixture of
6- TRl FLUOROPHENYL) - 3, DRO- 1
varmwz@qﬁgmmfmzermmm (469 'TI«VP&') a@ﬂj@?«*& 115( ng was added
t
?lBlé)g%gé 193" @I‘—b ave‘é“l;hzz'ﬂ) murﬁit?néucﬁ a ra]te?h& t(ﬁgﬁlﬁterr%h‘&emperature
2w4s <8 8. Itje 5e&hniqnglrn)xturerga$ ffor T h 50 mm at O (]temperature at

&aﬂﬂ?j@o%mwgm L) and, water (9 (650 mL), stirred

( mgo@itl)sl,y for B0 in 70d ewtracteq with BBCH, (@Q( 6a9 rrg.|)|) The CHzClz extracts

gw)6e§e gngln% Eﬁ %’I}_TIB7W%611% "’%0701{'1‘“_) @ﬁ&ﬁb\%rﬁﬂﬁlﬁ/gk filtered and

( 282pdvkted tERGe Bl prodd@3aH3 clear yellow oil (5?5 0 g, 99% yield). H NMR
(300 MHz, CDCl3) 8 7.01 (ddd, J = 2.4, 7.8, 9.3 Hz, 1H); °F NMR (282 MHz; CDCl3)
& -116.20 to -116.10, -107.73 to -107.71, -93.80 to - 93.70.

F
H

F
r

3-AMINO-1-BROMO-2,4,6-TRIFLUOROBENZENE: A mixture of 1-bromo-3-nitro-
2.4 6-trifluorobenzene (15.1 g; 59.0 mmol), ethanol (590 mL), cyclohexene (177 mL)
and Pd(OH). (5.90 g) were heated at 80-85°C (external temperature) under nitrogen
for 2 h 5 min (Tintemal = 70 °C). The mixture was cooled to 30°C, filtered through a
pad of Celite® and washed with EtOAc (200 mL) and ethanol (200 mL). The yellow
filirate was concentrated and dried under high vacuum at 60 °C to give 11 g of the
product as a solid (83% vyield). '"H NMR (300 MHz, CDCl3) & 3.60-3.80 (br s, 2H),
6.76 (ddd, J = 2.4, 8.4, 10.2 Hz, 1H); F NMR (282 MHz, CDCls) & -120.44 to -
120.49, -131.20 to -131.28, -124.72 to -124.78.

2
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133.52, -127.48 (d, J = 10.7 Hz). BENZYL
5- BROMO- 3- PYRI DI NYL CARBAMATE: To a suspension of 5-

wonresmadsset i nic acid (20.0 g, 99.0 mmol) in toPAeWS82005/001131
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(200 nL) was added di phenyl phosphoryl azide (25.6 ni,
118.8 mol) and Et3N (16.6 ni, 118.8 mmol). After
stirring at roomtenperature for 30 m n, benzyl

al cohol (15.4 ni, 148.5 n?pl) wdas added. The mi xture

was stirred at room tenpers @ Fl h then refluxed
overni ght. After cooli@iﬁb

_ _ erature, the
reaction mxture was washed wt 2ZCG¢ NaHCO and bri ne,

df Z‘ L MISO4 38 GhfNES-OTE & fr‘hﬂﬂl.ucﬁ’ﬂblpﬁ-lmL)wem«HYDRo 1(2H)-
Soh e it ogr aphy ( 15-50% Et QAc/ Hexan%) i de
ZEYRIIZQNEEZ-\RBWLATES BYNMR @@ﬁzMHz CDCl3) 3 1 a9 (s 9H) 2.33-2.41

ARy b My R FT A A8 EF BE ca-

F&A 5694063—]2 1H)-I) 5.22 (s, 2 H; ESMB me: 307.0 (M +
H +. NHCbzr Rr- BUTYL .
4- ( 5- [ ( PHENYLMETHOXY) CARBONYLAYNNG - S- PYRI DYL) -
1, 2, 5, 6- TETRAHYDROPYR!I DI NE LATE: 1H NVR (400
MHz, CDCI3) d 8.38-8.30 (m' 2JHf, 8.10-7.97 (m 1 H),
7.47-7.31 (m 5 H), 7.14 (s, (1)H, 6.10 (s, 1 H, 5.22
(s, 2 H, 4.16-4.03 (m 2H) N3, 71-3.57 (m 2 H),
2.57-2.42 (m 2 H), 1.49 500 : ESNB mie: 410, 2 (M
+ H)+. EGCB:XTYL 4-(5-AMI\IOS R DI NYL- |
RBOXYLATE: 1H N
o BT BgEE AT B (s R AN E 4 o RIFEY OROPHENYL)-A
4PH$MUWECIARBC9(Y—I)ATB %NMF5(BqaoMszoapl3)z gee 23 €3H), 1.60-1.70

| (o2 49‘38(%,186? ﬁméﬁ) "é%igg (hbﬁpﬁaz drbhol g, #yhag-s 89 (m. 2H),

+4H)5+4 3@(&122H5196194-I6f67n§£h) 1Nl EFi uvac(282 Meza GDClY b em33 53 to -
2- phenox hen%7)H oxo-val eric

1335 12748(d
N7 NHCbz
l =

Br

BENZYL 5-BROMO-3-PYRIDINYL CARBAMATE: To a suspension of 5-
bromonicotinic acid (20.0 g, 99.0 mmol) in toluene (200 mL) was added
diphenylphosphoryl azide (25.6 mL, 118.8 mmol) and EtsN (16.6 mL, 118.8 mmol).
After stirring at room temperature for 30 min, benzyl alcohol (15.4 mL, 148.5 mmol)

was added. The mixture was stirred at room temperature for 1 h then refluxed
overnight. After cooling to room temperature, the reaction mixture was washed with
H,0, NaHCO3 and brine, dried over MgSO, and concentrated. Purification by flash
chromatography (15-50% EtOAc/ Hexane) provided 22.2 g (72.5 mmol, 73 %) of
benzyl 5-bromo-3-pyridinylcarbamate: "H NMR (400 MHz, CDCl3) & 8.39-8.32 (m, 2
H), 8.29 (s, 1 H), 7.45-7.32 (m, 5 H), 6.94 (s, 1 H), 5.22 (s, 2 H); ESMS m/e: 307.0

(M + H)".
. —N
BocN(:/>—<\:_/2

NHCbz
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acid (R eke Metals, Inc.) (500 ng, 1.8 mml) in acetic
acid (4 nL) at roomtenperature was added Pd/ C (10%

woeQoesyposamd 0.2 nL of HCI (cone). The resulti ngCmWiUsLaos001131
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was then hydrogenated (roomtenperature, 100 psi,
overnight). The reaction mxture was filtered through
celite and the solvent was renoved in vacuo. The
rESRTUBUTVLS ex pod<4s-[(PH BN YHLVETH O )CARBONHEAMIN@ESRYRIDYL}-

o586 TRARHR G YR BREG AR Rk DA TR FLNEfR PG thi=, opciy s

i’
%J_'é% Iis/'RaftﬁGnh N H Vg@@om7 81 PO 47-qL8an(nd, t5aH), Ve 14/l 1di), 6.10 (s, 1

Hn6.22 22(H~}] 415,)4 037(M,12 |7|) ﬁ?fﬁs%@l z(lgi 565'%2 43 (r(nmz H), 1.49 (s,

%)%@5&@4%(1\1%?2% 2.34 (t, 2H, J =
1.73-1.59 (m 4H): ESI-MS me: 269.4 (M - H)

5- (4- bi phenylyl)valeric acid: 1H (400 MHz, CDCI3)
d 7.63-7.06 (m 9H), 2.75-/72.62 M\ 2H), 2.48-2.32 (m
2H), 1.79-1.62 (m 4H). cffgti at\vé crude
4-14-(4,4,5,5-tetranet hyl -

, 3, 2-di oxabor ol an- 2-yl) phenoxy] but a'H*Su c acid: \;L
| PERPIBUTY ) u(E2AINO-3ePYRIDINY D-1+BIPERIDINEGABBPXYLATE: 'H NMR

05 MaaRGRop S 66 i 3 58 1 Aoh B e 1), 4.30-4.00 (or, 2
(h2 Zé 2??‘302{%2%@' o808 (832 m)ggm@ B5mmtred)) 1.88-1.71 (m, 2 H),
b1 SBli- % ERY2 H%o%%{%gﬁ)eggmgﬂgzmh% g&dadl um (5. 60

nmg, 5 nol % i n_di methyl sul phoxi de ( Om_) was

heat ed at 180 Wh Thee¥eac mixtgre was
concentrated in € q:iar k Hr esi due
was diluted with o BRRe fhing filtrate was
concentrated in vacuo to | eave the crude aC| d

@yl -5-oxo-valeric

ng; (ZMOXEM|MQJGHQ@§|CE T(q\p SOI'JBIOI’] ol 9ukkrehenoxg

ggEndn(Fgleké‘ l\%’fals, Inc.) (500 mg, 1.8 mmol) in acetic acid (4 mL) at room
temperature was added Pd/C (10%, 50 mg) and 0.2 mL of HCI (conc.). The resulting
mixture was then hydrogenated (room temperature, 100 psi, overnight). The reaction
mixture was filtered through celite and the solvent was removed in vacuo. The
residue was exposed to high vacuum overnight to remove the trace amounts of
acetic acid. The crude product was used in the next step without any further
purification (500 mg, 1.8 mmol, quantitative yield). "H NMR (400 MHz, CDCl3) 8 7.35-
7.21 (m, 3H), 7.19-7.12 (m, 1H), 7.11-7.01 (m, 2H), 6.96-6.83 (m, 3H), 2.65 (t, 2H, J
= 7.2 Hz), 2.34 (t, 2H, J = 7.2 Hz), 1.73-1.59 (m, 4H); ESI-MS m/e: 269.4 (M-H).

OH

5-(4-biphenylyl)valeric acid: "H NMR (400 MHz, CDCls) & 7.63-7.06 (m, 9H), 2.75-
2.62 (m, 2H), 2.48-2.32 (m, 2H), 1.79-1.62 (m, 4H).
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4-[4-(4,4,5,5-tetranet hyl -
, 3, 2- di oxabor ol an- 2-yl ) phenoxy] but anoi c acid: A

WaR2adsi6 830 f PCT/US2005/001131
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4-(4,4,5,5-tetramet hyl -1, 3, 2- di oxabor ol an- 2-yl ) phenol ,
(2.00 g, 10.0 mml), ethyl 4-bronmobutanoate, (2.00 ni,
14.9 mmol ), K2CX®B (2.40 g, 17.0 nmol), NH4I (1.00 g,
7.00 mmol) and acetonitrilg (b ) was heated at 140
0C for aconblnedtotali,w with periodic
nonitoring. The reaction mPxt Ur e was parti thored~ OH
bet ween wa Q00 ) Paairgionatived hphe et heg m
separ at ed pd vvas ed wth—direthyl—=t r50 mL). The
conbi ned” or gani ¢ ext r act suapigtvecrele i ed sodi um

sul fate, then concentrated in vacuo to Ieave a yell ow
Q-{4-(4148, 5%Hdﬁxdehﬂduslz diBgalivroidn- myl)pneaombdtaedom eacid: 4-(4-

FotonhasN iaprin adto @00t Fip SreG gy 4 Hg - lsRERhRI%a 55
%ff&m@tthpb(ll 3%- &llﬂxélforélaﬁﬁfwt)ﬂtg @aﬁixbbbrolane (bis(pinocolato)diboron)

LR e o0 s oSy UL EALERIZES, B grpo.gne 1.1

(tme d%;’F% %pﬁoé%%lrﬁ?ﬂerr@&'&nedfchﬂeﬁ*odémadl@lm7 J(S*@O Zhhb 4. 03nol%) in
b (Heat (t
metmlsyg)mgldemﬁp mi.) g\@S(l}eateﬁ-éyt 1100Hé3 fog,_'b8 h. E‘h%?/lr action mixture

A\ﬁééab%ncgntrated in vaﬁuci fo Ieave a dark oil. The residue was diluted with EtOAc,
tetranet

2- di oxabor ol an- 2- ¥%gh nox. ](9.
ierisoied (e fllva@ was wqwﬁatﬁdwﬁya@!%?olle@é% e iR 4F (38.0 mo,
T%‘Q {nglsﬁgn i3y sy bygr oxi de (IM 10 nl) was added.

I'ng mxture was stirred at ambi ent
tenperature for 1 h, then acidified w thhydrochloric

acid (1M 25.0 nL). The aque%ldsé m xt ur tract ed
wth Et ) dnd™~he Conbi ned wﬁ’— actem
L *Sas %
o

were dr §odi un&@@l,,gkﬁy,%cgnd “concentrated in
vacuo to | eave pwave / 150°C / 90min
4[4(4455tetrarret )C{{I i1, 3, 2- di oxabor ol an- 2-
yI)phenoxy]butan0|c acid as a white solid (0.906 g,

9@3’@}1 4 ,sﬂté%ra(rﬁaﬂy&),s zidmxaso(dranahgl)ptfmasyxbntam acid: A
(mlxtlgrﬁ) of A A 5B eG4 ci;%ﬂmé%n Fvpfehe. ey o 100

oor?rio %m;lgﬁgcgél@%uﬂ‘ah@élb%z culaphand mand), €09k (2.40 g, 17 0 mmol)
NH4I (1.00 g, 7.00 mmol) and acetonitrile (14 mL) was heated at 140 °C for a
combined total of 90 min with periodic monitoring. The reaction mixture was
partitioned between water (100 mL) and diethyl ether (50 mL), separated and
washed with diethy! ether (50 mL). The combined organic extracts were dried over
sodium sulfate, then concentrated in vacuo to leave a yellow oil. The crude product
was purified on a bond elute cartridge (70 g, performed twice) eluting with pentane
followed by pentane:diethyl ether, 4:1 then 1:1 to give ethyl 4-[4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenoxy]butanoate as a colorless oil, (1.17 g, 35%). "H NMR
(CDCla), 8 7.73 (m, 2H), 6.87 (m, 2H), 4.14 (g, J=7.1 Hz, 2H), 4.03 (t, J=6.1 Hz, 2H),
2.51 (t, J=7.3 Hz, 2H), 2.11 (m, 2H), 1.33 (s, 12H), 1.25 (¢, J=7.1 Hz, 3H). Ethyl 4-[4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenoxy]butanoate (1.17 g, 3.50 mmol)
was dissolved in ethanol (10 mL) and lithium hydroxide (1M, 10 mL) was added.
The resulting mixture was stirred at ambient temperature for 1 h, then acidified with
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by the sane nethodol ogy used to prepare 4-[4-(4,4,5,5-
tetranmet hyl -1 |, 3, 2- di oxabor ol an- 2-yl ) phenoxy] but anoi ¢

weaehwd/06d8: NVMR (CD30OD), d 7.54 (m 2H), 6.73 (nPCRMS2005/001131

10

15

20

25

3.99 (t, J=6.3 Hz, 2H), 2.47 (t, J= 7.3 Hz, 2H), 2.04
(m 2H). 3. Et3SiH/TFA 6-(4-phenyl phenyl)hexanoic
acid: Methyl 5-(chlorocarbonyl)pentanoate (2.
Thydidchiorit Jacitiag! MydzEed rblo. Tt eheePUs~BiXOTp was axtraq%ecbw'th EtOAc

Rgﬁ&éwﬁ ﬁgﬁe %gh-ﬁ{rfe%y%@ ﬁ‘lgne?(ﬁ‘rgndtgrv?'c r%rel'&gg\}e} s'oglumg sulfate and
&néem@ ”’aa/a@dde@b pleate 04*[*-@49415(5-@@%%1;Sozrdloxaborolan -2-
ARSI Inroig:qg a5, GRIL LBliedh 668 ngée% )34 ARk 48bcly), 5 7.65

QA 2Rg 6. | 89 &m( :"z@i) nt.p4 (The6 ezt 2N 2rA8x(tt,uJ=EY m aHl) o%u@@ (m, 2H),
to S{fqﬂg or t he bi phasic m xture separated, and

Bls phase was extracted with dichl oronet hane.
The combi ned organic ext S were washed with
hydrochloric acid (2x, ensodi um car bonat e
solution (2x, 5% and dr| ed over gnesi um sul fate and
concentrated in vacuo to leave a pafe tan solid. The

c duct
%gﬁmc{cjnnﬂ Wﬁ?i\;{?& d§§?OM§g f'@P pggﬁdr@@ﬁggpggéd@dg)h%gl ad ethyl 4-
rbmtnabetamastestbyr rtd fsame2 rhethd'dkéog)ea@steiob rfomipteRae \ﬂ,a{g (4 45,5-
cen
SRaerR i O R BB FUERE SRR (UE AR (CD:0D) o
ar sﬂil(m ef),v8.7H (hy dHpcho(ti ¢=ta8 iHE, @Bl),12.4F (t, 11H67 &queaug 2.04 (m,
phase was further extracted with Et QAc (3x), the

C i ned organic extracts were dried over magnesi um
sul fate and concentrated in \acuo to give

6- 0x0- 6- ( 4- phenyl enyI hotc aci d as a-cream
colored solid . @' g,@f{},,%),hNozESl\/B me~283.2 (MH",;
1H NI\/R(CDCIS) .03 (m 2} 7.6 2H), 7.63 (m
2H), 7.47 (m 7.402(6 kMg 302 J=7.0 Hz,

2H), 2.44 (t, J=7.2 Hzl Z2ddirea

6-(4-phenylphenyl)hexanoic acid: Methyl 5-(chlorocarbonyl)pentanoate (2.00 g,
11.2 mmol) was added to a cooled (~5 °C) solution of phenylbenzene (biphenyl)
(0.580 g, 3.73 mmol) in nitrobenzene (15 mL). Aluminium trichloride (2.99 g, 22.4
mmol) was added portionwise to the reaction mixture, stirring was continued for 16 h
at ambient temperature, and then the mixture was poured on to crushed ice (50 mL).
The reaction mixture was allowed to stand for 1 h, the biphasic mixture separated,
and the aqueous phase was extracted with dichloromethane. The combined organic
extracts were washed with hydrochloric acid (2x, 0.1 M), then sodium carbonate
solution (2x, 5%) and dried over magnesium sulfate and concentrated in vacuo to
leave a pale tan solid. The crude product was dissolved in tetrahydrofuran (10 mL)
and lithium hydroxide (0.82 M, 5 mL) was added and the mixture was stirred for 2 h.
The reaction mixture was concentrated in vacuo, and the aqueous residue was
extracted with dichloromethane then EtOAc, then acidified with hydrochloric acid (0.1
M). The aqueous phase was further extracted with EtOAc (3x), the combined
organic extracts were dried over magnesium sulfate and concentrated in vacuo to
give 6-oxo-6-(4-phenylphenyl)hexanoic acid as a cream colored solid (0.220 g,
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1.84 (m 2H) 1 1.77 (m 2H).
6- Ox0- 6- ( 4- phenyl phenyl ) hexanoi ¢ acid (0.220 g, 0.780

waonwisjoeyeas di ssolved in trifluoroacetic acid (BCmUS2@8d01131

triethylsilane (0.310 ni, 1.25 mmol) was added
dropwi se. The reaction m xture was heated at 55 0Cl1
under nitrogen for 72 h, then cool ed to anbi ent
tzeva)eeslvlﬂ m/am%@(mum HANMR (GDCRY 6.0 (M2 748 (81,12, 7.63
| P A e
T eitheh CBuRtii RGP Ene €8 g WA G =7 2 e 20,
qtéme(rm 2Hhe1 &Q{L(mQQH)I By©X0-BE(4- paenyjpmerwahwamlc aCId (0.220 g, 0.780

hydr ochl
ol pis lssRNER AR RRRE e e fud M islie (2oL 1.25
maale;swam@ddor atcsp\mw cmemabmm edxture was Uheated laé Hpe°C, under

O ier 1o B b o B S oA By dte Mg BB h vaouo to
qieaz/e% 6![9 s@ll’d) Tﬁe ﬁud&bro@lb&t wag pARitiongd Peweeh. SRuatad sodium

pjl;:bp lgpqqﬁe 3@ |on 1a@g d{%ﬂ)sl 4@_61 1. ﬁl@g ﬁg]ueg% I%}e? gé 'acidified with

3 Efo)?bﬂ)pg Tegdlcf géb@z&f&élr gmh)mbmw blneheByl( pen} dmoicomaiied: organic
no

st i b RIS RS0t A00L 5 0B .6

rﬁ?;%ﬁ{lﬁﬁenyl)gr&%ambéud a%oéhpdl@ BATdNNES (E540%), BSMS m/e: 267.0

r(é/hH RS (BB or 756 i AEITAS T ER A SA 4 Ta. (e (m. 1H)
g‘h' SALD, é@gwg@mw eiH)apd7 B QA7 5LHE heHpriges (m, 4H), 1.43 (m,

phase Was sepa ated, dried over magnesium sul fate and
Cﬁﬁ_centrated in vacuo to give 5-{4-[4-
(trifluoromethyl)phenyl]phenyl}pentanoic acid as a
solid (120 ng, 32% . ESMS pre: . 321.3 (MH)-; 1H NVMR ©
(cbC13), d 7.67 (s, 4H), 7.51 , J=8.2 Hz, 2H),

(d, J=8.2 Hx_RH), 2.70 R, “BpoH ;
(m bl (N:]coa/Hzo/ iPrOH A1 (m ZH)'O' 2
4H) . W (A | uor o- 3- ( 4- pi p&FF ey PREHYI™- 5- (@>phanyl phen
yl') pertanam de: 5-(4- biptenytytyvarerigeas#d (0. 20

nmmol, 50 ng), EDC (100 ng, 0.52 mmol), DVAP (15
5-{4-[4- (Trlfluoromethyl)phenyl]phenyl}pentanmc acid: A mixture of 5-(4-

bromophenyl)pentanoic  acid (300 mg, 1.17 mmol), 4-(trifluoromethyl)-
benzeneboronic acid (243 mg, 1.28 mmol), sodium carbonate (154 mg, 1.41 mmol),
water (1.55 mL) and isopropanol (0.220 mL) was heated at 150 °C for 10 min. The
reaction mixture was partitioned between water and EtOAc, the organic phase was
separated, dried over magnesium sulfate and concentrated in vacuo to give 5-{4-[4-
(trifluoromethyl)phenyljphenyl}pentanoic acid as a solid (120 mg, 32%). ESMS m/e:
321.3 (M-H)"; "H NMR (CDCls), & 7.67 (s, 4H), 7.51 (d, J=8.2 Hz, 2H), 7.27 (d, J=8.2
Hz, 2H), 2.70 (m, 2H), 2.41 (m, 2H), 1.72 (m, 4H).

H,N
O 2 H
) H S EDC, DMAP N
O CH,CI,/DMF, 24 h, rt VE O O
S
N ,
O Py 2. HCI (4M, dioxane) N
Y N J
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ng, 0.12 mmol) in 2 nL of CH2CI 2/ DMWF (10:1) were
stirred for 15 mnutes foll owed by addition of

WO ends/ 0683y | PCT/US2005/001131

4- (5-am no- 2-f | uor ophenyl ) - 1- pi peri di necar boxyl at e
(0.17 mol, 50 ng). The reaction m xture was stirred
at roomterrperature for 24 h. The reaction m xture was

appl-fladraiBi(epiperidyt phepyl SaldenhianylighenywpntRsamidery 5-(4-
}“@nﬁr}kelﬁ% )S@'er'hé %@d %ﬁ'uzgrrénéal h@ﬁ@‘?’ EbEAGH0 [y, 85 52 MEmbINEDMAP (15

F?h W"D'ﬂrﬁﬂw )m@mmlaanZHa@bﬁﬁlM*bhwm Weiepsiiriedi fae d & mppuigs followed
ﬂoys @]dlq_&tllg\lg ?f( Al}ergpblM)_/\z @D%‘?%&df Jorg%%?wﬁ%-égérld?‘r'l'goarboxylate (0.17
4tdnol, BOZMg) . PRe (wct@h—l)mmtﬁr@@aﬁsﬂrlec( af robri) tempeggtuzp 24 h. The
r@actqu?njxture7wgs ﬁf)ohégldg%ﬂzyt 8 reggraﬁ\ge (EE% &Whou't'Z aﬁ? workup)
J(sﬁéal @ (1M BkkandASIOMR) nite: aﬁam StheM terfiuityl Fni@-fluoro-5-[5-(4-
ferf-butyl 4-{2-f]

b oIS T SRS R Re R Yhoo i
Séséls)ﬂ@ts' ddﬁf%% PHY, 7. 34- wuelcan IZH) . 45 A138((f, 2H), Ia89-r7c&8nﬁm 4H)

erature 10r va
T atmeatio S-ae & icAcatedBoat st RSy, 280
fb% b, @6%&(124@ JY7. 2113 | )Qr37t I-SU&D'S)ZHa)‘ﬂc&i;leM (m, 9H) ESI-
UOF 0O- | perl en

pEISt aveinaes (WH kln/pR h@de%hﬂ 23')3 é«g’i E‘{Epl@%ﬁ%@% Bentanoyl
i&%o#h%gy@ﬂ%%ﬂﬂeca%ﬁratgfr&% tﬁél};re?«i&;s stepad trééte(:lm/lth 4 M HCI

, (.35-7 F 18
(im didkéne(6.mol)- & 89n| mmgqq)atur@ fg;52;§1 n al QE) olvent ln vacuo and

7p§r§ﬁ§ ioH 9'(’ %]é!lgc@T%(s%}a%egazzhﬁl_@Hgmzﬁ%gZE@Ad t1:4)2H.6Jmg, 15% in
1tv&8- 1. @6pg)m  AFprdedls| - wﬁ(ﬁl@ro&(ﬁ Fspeerwlylbpipsrﬁfl)ﬁ@j%henylphenyl)

foll,owm n d o 7.58-
oSNNS AN Bl PGERR) 868N B O 26,7 09 (m, 1)
de 52 RAe &) €T 5 Rq ot @, iH)! 8.46H636 trocdlur &5-647 Kmnék), i725-7.18 (M,

p,zﬁés rg%%?ﬁ%é'z‘%ﬂ/ﬁ?'p%ﬁ%yﬁgg s, A ™ 2

20 )Q%t(armchLw oRIHpaRed, 2H, J = 7.2Hz), 2.00-1.83 (m 4H), 183 %} gs (m, 4H);

ESI-MS m/e; 431.3 (M + H)".
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according to the procedures outlined in Schenme 9.
ESI-M5 mle: 443.4 (M + H)+.

wQALe(hesd3wor o- 3- (4- pi peri dyl) phenyl) - 5- ( 2- phenegyfisegi01131

10

15

20

) pent anami de: Prepared according to the procedures
outlined in Schene 9. ESI-MS me: 447.3 (M + H)+.

W ( 2- Fl uor o- 5- (4- pi peri dyl ) phenyl)-5-(2-phenoxyphenyl)
pha felldaingeompuletameste peparadi arplageusie procedur es
outlined in Schene 9. ESI-M5S me: 447.3 (M + H)+.

W (2- Fl uor o- 4- et hyl - 5- (4- pi perg dyl henyl ) - 5-(2-pheno
xyphenyl ) pent anam de: Pr epar e ng to the
procedures outlined iRy 9 I-rrie' 461.3 (M
+ H) +. Q
N- (4- Met hyl - 3- (4- pi peri dyl ) phenyl) - 4- phenyl phenyl ) p

g J{Zr anm deﬁhgﬁﬂg?\fﬁgmat&g& %Ef%e‘nﬂl)hgﬁtaﬁ’%ﬂﬁégu PRSpared according

It thelbro2edtirem vuttibed i-Suhpemel Ay ESbMSTy/e) 439 ¢4MghBRy| phen
yl') pentanani de: Prepared accor dbng @he pr ocedur es

outlined in Schene 9. ESI- MSH 4
W ( 2- Fl uor o- 4- et hyl - %

| phenyl ) pent anam de: ar
procedures outlined in Schéne 9. ES

ri phenyl ) - 5 (4. pheny
accorgifg to the
me: 445.3 (M

it ey o5 7rBGSXUPTSTY RSB frepares
eal?:ké{m?d‘ﬂlre& @ﬂﬁ&g&ﬁ:édﬁ’feg %flﬁ@d ﬁPSQ{éihélg ES MR nps: oqmeom(mm H)
outTined in Schenme 9. ESI

me: 431 3 (M+ H)+
L/-(2-f|uoro-5-(4-piperidy|)m yl)

henyl ) but anam de: Prepared 0
outiined in Scheme 9. e:
L/ - (4-fluoro-3-(4-piperidylf) phenyl)

henyl ) pent anam de: Prepared according to the
Nk Etuaress-Grpineric P hesi b penEREhspEntanpmiger  Prepared
according to the procedures outlined in Scheme 9. ESI-MS m/e: 447.3 (M + H)".

HN

N-(2-Fluoro-5-(4-piperidyl)phenyl)-5-(2-phenoxyphenyl)pentanamide: Prepared
according to the procedures outlined in Scheme 9. ESI-MS m/e: 447.3 (M + H)".

{4)0xo- 4- (4- phenyl p
0 the procedures
3 (M+ H)+.

oxo 5- (4- phenyl p

N-(2-FIuoro-4-methy|-5-(4-piperidyl)phenyl)-5-(2-phenoxyphenyl)pentanamide:
Prepared according to the procedures outlined in Scheme 9. ESI-MS m/e: 461.3 (M

+ H)*.
o oo

N-(4-Methy|-3-(4-piperidyl)phenyl)-5-(4-pheny|phenyl)pentanamide: Prepared
according to the procedures outlined in Scheme 9. ESI-MS m/e: 427.3 (M + H)".
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+
H) +. 5- oxo- 5- (4- phenyl phenyl ) -/ V- (3- (4- pi peri dyl ) phenyl

wopeostoayeami de: Prepared according to the proced#dras2005/001131

outlined in Schene 9. ESI-M5S me: 427.3 (M + H)+.
W (4- net hyl - 3- (4- pi peri dyl ) phenyl ) - 5- oxo- 5- ( 4- phenyl ph
enyl ) pent anam de: Prepared according to the procedures
outlined in Schene 9. ESI- : 441.3 (M + H)+.

L/ - (2-f1 uoro-5-(4-piperidy)l)phen - 5- 0X0- 5- (4- phenyl p
henyl ) pent anam de: Prepar @ accordi to the
procedures outlined in{Scheme 9. ESI-MS me: 445.2 (M
+ H) +.

/MZ(M¢r@-i5f(l4tmpeﬁGVIIMVB&*(MWQMEWW)WWUEA prfgepared

a%so?@ﬁ@*é**eﬂ%@?.@%ﬁggg PuTRERR SAFREGE Bt B0 M
yV—(4 met hyl - 3- (4- pi peri dy] %%(4-phenyl phenyl )
hexanam de Prepared accqr gtoth rocedures

outlined in Schene 9. ESJ- me: 441.3 (M +

W (4- met hyl - 3- (4- dyl |)-5-{4-
-Elkopo Yoyl E-@rngH g PIReaVBrk-LLPh P B pontanartide:
h
‘%8{/%!1 n%cérﬂ A‘@?S tR% ?Afo%@gﬁr% oﬁ‘_ﬂfhlﬁdA %Q?hé[i)?e;% - Dl\?\?/% mle: 445.3 (M
K28 / PdCl 2(dppf)i/DVF mavave 110C /25nmin 3. 959 FA/

DCM 1:1 @
4-[4-(3-fluorophenyl)phenyl ]¢ N-( hyl - 3- (4- pi peri dy
| ) phenyl ) but anam de: A m Xt tert-butyl

4- ( 3- am no- 6- et hyl phenyl) er‘f di necar boxyl ate (39.6
ng, 0.130 mmol),
4-[4-(4,4,5,5-tetranet - 1! 3, 2-di oxabor ol an- 2-yl ) phen

YN LK LB RRBQ4Hipéridyl)phenyl)-4-oxo-4-(4-phenylphenyl)butanamide:
Prepared according to the procedures outlined in Scheme 9. ESI-MS m/e: 431.3 (M
+ H)".

N-(2-fluoro-5-(4-piperidyl)phenyl)-4-oxo-4-(4-phenylphenyl)butanamide:
Prepared according to the procedures outlined in Scheme 9. ESI-MS m/e: 431.3 (M

+ H)",
& e

N-(4-f|uoro-3-(4-piperidyl)phenyl)—5-oxo-5-(4-pheny|phenyl)pentanamide:
Prepared according to the procedures outlined in Scheme 9. ESI-MS m/e: 445.3 (M
+H)'.
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(38.0 ng, 0.130 mmol ),
[ di met hyl am no- ([ 1, 2, 3]triazol o[ 4, 5-b] pyri di n- 3-yl oxy)

wo 20astoa9d3ene] - di net hyl - ammoni um hexaf | uor o phoesEnAS2005/001131

(HATU, 54.3 ng, 0.140 nmol) and diisopropyl et hyl am ne
(68.0 nmL, 0.390 mmol) in dinethylformamde (2 nL) was
stirred at anbient tenperature for 18 h. The reaction
m xture was concentrated iR di ssol ved in Et CAc
(20 nL) and washed with ar bonat e (saturat ed,
10 nlL) and water (2x10 gd>over sodi um

sul fate and concentra vacuo to>gi ve a gum
Purification on sili el (silica gel 60, 40 nlL)

| uti i th cycl i : -1..gave

et herd S5 R g ey pbdERafhide 7, 5, Prepared
adoordin oxiab@rodaainred guthnedtie Sghgme 9. ESI-MS m/e: 427.3 (M + H)".
but anoyl am no} phenyl ) pi peri,di negar boxyl ate as a yel | ow
oil (39.0 ng, 53% . ESI-NSAU € .3 (MHH) +. A
degassed solution of tert{buty
4- (2-methyl - 5-{4-[4- (4,4[5]5-
tetramet hyl (1, 3, 2-di gxapoffol an- 2-yl )) phenyl ] but anoyl am
i no} phenyl ) pi peri di f&~carboxyl ate (19.0 ng, 0.033

AL hetny1-SLERS B AT THRIRY AS5-6%0-8- en gntadamide:
m tlﬁ?{eﬂglclag (ﬁl%(ﬁ%{)r omgg’ngene( [ .SSVE?eﬁgqgmﬂml)
Prepargsj gccording to the procedures outlined in Scheme 9. ESI-MS m/e:’441.3 (M
qul)phenyl phosphi no) - f errocenedi chl or opal | adi um (3. 30
ng,” 8 nol % and cesi um car boonatg sol ution, (2M 50nL)
and the resulting m xture was hgated in them crowave

at 110 OC for 25 mn. The”“i'e,acti -@ xture was
concentrated in vacuo, t @ partiti @» bet ween wat er
(20 nmL) and Et OAc (2x¥OYhT). The organhi ¢ phase was

at er

separ at ed, washed w t'} (2x20 nL), dried over
. - ‘ - ide:
Z\ﬁﬁ{ﬂ@l% {%Q&&i&}g@ﬁeﬁﬂwﬁcﬁ&eﬂg Bg&ﬁﬂbﬁehﬂ)yb@ﬁaﬁaml e

uri tion t he crude product on sil| I
Rsépared agedrdip, to 2ige cheémr@ﬁiqtﬂﬁlnﬁﬂﬂmse!;)wsﬁe%'ﬁs Biey45.2 (M
Zlf 5:15 then 4:1 gave tert-butyl

-(B-{4-[4-(3-fl uorophenyl ) phenyl ] but anoyl am no} - 2- net
hyl phenyl ) pi peri di ne carboxylate (1 ngy, 73%.
ESI-M5 mle: 431.3 (M C5H8O2+%H) +. e esul ting
tertbutyl HN

F O
HN F

N-(2,4-difluoro-5-(4-piperidyl)phenyl)-4-oxo-4-(4-pheny|phenyl)butanamide:
Prepared according to the procedures outlined in Scheme 9. ESI-MS m/e: 449.2 (M
+ H)".

@
oSS

HN

oF

N-(4-methy|-3-(4-piperidyl)phenyl)-6-(4-phenylphenyl)hexanamide Prepared
according to the procedures outlined in Scheme 9. ESI-MS m/e: 441.3 (M + H)".
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4- (5-{4-[4-(3-fluorophenyl)phenyl ] butanoyl am no} - 2- net
hyl phenyl ) pi peri di ne carboxyl ate was di ssolved in

wdizeisloeyssmet hane (0.8 L) and trifl uoracetic aeCduSAB%01131

0.8 nmL) was added and reaction m xture was stirred for
2 h, then concentrated in vacuo. The residue was
redi ssolved in acetonitrile (1 nL), hydrochloric acid
(1M 1 nlL) was added, and the reaction m xture was
concentrated in vacuo to give 4-[4-(3-
fl uor ophenyl ) phenyl ] - N- (4- net hyl - 3- (4- pi peri dyl ) phenyl
) but anam de hydrochl ort as a white solid (11.2 nyg,
98% . ESMS mie: 431. qu;ﬁﬁgw; 1H NVR (CD3OD) d 7.59
(m 1H), 7.53 (d, J=8 e .40 (m 2H) 7.30 (m
SFD 7.17 (m 1H), 7.10 (d, J=8.% 1FD, 7.03 (m
3.49 (d, J=12.6 Hz, 2H), 3.17 : J=12.7, 2.8

?iw Biatyi S pip nzxnefeenvﬁsf{%—t%gt“'ﬁyﬂimst@ﬁi*e“'gm

%)I%’i_hy(} Uﬁfa‘iﬁhldd =Prépard adddrding tOthe(prpcabidyes dutliiEn Scheme 9.

455‘{'21\5%273/?1 6858&%‘H]‘I))phenoxy] N- ( 4- et hyl - 3- (4- pi peri d
yl) phenyl) but anami de: A mi xture of tert-butyl

4- ( 3- am no- 6- et hyl phenyl ) pi peri di necar boxyl ate (436
ny, % 50 mm:) 4- (4-i odophenoxy).byt.anoi ¢ acid (460
ng, 1.

[ 3;
di me m%oprgp@%? Ry Rc diimde h ari de ¢ .
(37" 1.90 , . 2.,30- mmoiAin g
di>rrit hyl f or'mani-de (10 rrL) WSO at  anbi ent
tenperature for 2 h. The redCtion mxture was
partitioned between water (805%ﬂ/)/D§Md1d| et hyI et her

(3x20 nL). The organi c phase was dried 51
shil4-6a- BuoraphepyiahmAL N4 methsEarstpiparidyhehgn 'S"'Ftsﬂﬁm'de A

%lx urg uBf ft%rg%ty@na,- 03_abdifo- Gfrﬁéiﬁylﬂ’{é?@%l?e%n@dhr&ﬁ@late (39.6 mg,

piéﬁ@@amr@’nd ), e4- [ﬂ@r(ﬁe% ﬁ@rtetrgmgthy{-h@%nalgggq%@ﬁn@@d)%heXyl]butanmc acid,
y V t- -
3?5(}1 lzrf?gI( opﬁ%’ﬁg V) Ez%%llﬂ%la ing- ([1 2, 3%tr|azolo[4 ,5-b]pyridin-3-yloxy)-

methylene]- dlmethyl -ammonium hexaﬂuoro phosphate (HATU, 54.3 mg, 0.140
mmol) and diisopropylethylamine (68.0 uL, 0.390 mmol) in dimethylformamide (2
mL) was stirred at ambient temperature for 18 h. The reaction mixture was
concentrated in vacuo, dissolved in EtOAc (20 mL) and washed with sodium
bicarbonate (saturated, 10 mL) and water (2x10 mL) then dried over sodium sulfate
and concentrated in vacuo to give a gum. Purification on silica gel (silica gel 60, 40
mL) eluting with cyclohexane:EtOAc, 8:1, then 4:1 gave tert-butyl 4-(2-methyl-5-{4-
[4-(4,4,5,5-tetramethyl(1,3,2-dioxaborolan-2-yl))phenyl]
butanoylamino}phenyl)piperidinecarboxylate as a yellow oil (39.0 mg, 53%). ESI-MS
mle: 563.3 (M+H)". A degassed solution of tert-butyl 4-(2-methyl-5-{4-[4-(4,4,5,5-
tetramethyl(1 .3, 2-dioxaborolan-2-yl))phenyl]outanoylamino}phenyl)piperidine
carboxylate (19.0 mg, 0.033 mmol) in dimethylformamide (0.8 mL), was added to a
mixture of 3-fluorobromobenzene (6.55 mg, 0.370 mmol), 1,1-Bis-
(diphenylphosphino)-ferrocenedichloropalladium (3.30 mg, 8 mol%) and cesium
carbonate solution,(2M, 50uL) and the resulting mixture was heated in the
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met hyl phenyl } pi peri di necar boxyl ate as a cream col ored
foam (514 ng, 59% . ESMSm e: 579.2 (M-H) +; 1H NWR

wOCDEI8Is3d 7.54 (m 2H), 7.30 (d, J = 2.1 Hz, PREN/USZ002801131

10°

15

20

25

30

(dd, J' = 8.2, 2.1 Hz, 1H), 7.17 (br s, 1H1 7.09 (d, J
=82 H, 1H), 6.67 (m 2H), 4.26 (br s, 2H), 4.03 (t,
J 5.9 H, 2H). 2.80 (m 3H, 2.55 (t, J = 7.1 Hz, 2H).
21i8Bwhse a8H)0 °2. 3P 26 min2Hhe rbadifon( iixtute Was—cdr@ebirated in vacuo,

2H), 1.58 2H), 1.49 z :
ﬁhqupT@t‘?fléqm%wg%% W)(Béﬁgﬁg%?daﬁ‘{(ﬁ%% @L‘Ihryil?‘r?w T ee%r)glaflc phase
'V\Fé%r 'sé‘;baﬂﬁié@f Q@é‘ﬁb@hﬁutlﬁﬂ@bt@r (iizmoml)elmﬂedlednmrosndwmcsﬁate and

ﬁgpq:eg'grqﬁﬁ lpmacth Qo E@awt@ gtgrﬂ%}f h%pa}éca?gg Egg{%h rgaged Pﬂ)%uct on silica gel
Qﬁﬁ@@@t@ 08 ) éutmg)w@ﬂ@ycwﬁé&aﬁ@&maaws( ﬂhenmn gae tert-butyl

eate t he owave C.for 15
bR e i
Fn% Fa?éj(WG H‘lgeVQ%*) Bsiestfief 431.8. (M- mﬁgamﬁ) t HEhe resulting tert-

I hed %anl C ases were bl own

Ut oger-(5% Mi%ﬁwpphkﬁj’yaBWWN/HEU%UPﬂ?mM?%H“%W'%@V')p'pe“d'”e
AHd: &Q@@%? d@é)soﬁ/leél”jrﬂ BﬂhWMrhetﬁMﬁé @i‘smf)ﬁhndetﬁﬂtydracetlc acid (95%,

acet give the tert- ut2
4.3 5nl{)4wgs43ngd and reactlon mixture was stirred for 2°h, then concentrated in

fda%g{aoﬁﬂs éé b@%‘%@%%& Qé&l@aomlét@tdm}lre&ﬂrm Yy eroenstis BER (1M, 1

er1 di necar box quantitative). ESM5 nle
4al7). \Bag IS8 EDGFFGGQWH\ng{r@m@sggongentrq;qd (mygcugto give 4-4-(3-

;I@@o;%%ﬁyl)é{%nydﬂ Sshyl% U?bn?e?dﬁ h@ﬁ%‘% bGtandmi’de t%/dl’iid'donde as
szvmta Sl (mHa ncm@s%)) 1ESMS rgle1 43 22(M:|ﬂ-j) t;* UMF% 1q2P3cap) 57.59

t( o d97 ééd‘l% ?_f'i) 44%6@5234 bEoad, %Hé 747k, §12||)* 7.10 (d,

2)B04 (—I3H1H)s)7 0R(rRATHRE, 49;1@1, 13178 I-(22|2H) 3. a,a&tdd)l 213508841z, 2H),
) o BT Atk JaTS A (35 By gh%“zgﬂ?ﬁu =Pb R, 232 (s

or onet
t3H), R103r (Qasrdt] &=7a8 Hd, 2H), 93 (mstHdded. The resul t| ng

solution was orbitally shaken for 1h, then bl own down

usi ng gitrogen to |l eave an oil. Purlflcatlon on an
amino SPE_cartridge (2 g) el GEPHE oW th di et hyl et her,
fol l oNHet hyl ace/@;e, th @ Oj@
O N *oto g
. T T SO0
3. HCl

4-[4-(2-fluorophenyl)phenoxy]-N-(4-methy|-3-(4-piperidyl)phenyl)butanamide: A
mixture of tert-butyl 4-(3-amino-6-methylphenyl)piperidinecarboxylate (436 mg, 1.50
mmol),  4-(4-iodophenoxy)butanoic  acid (460 mag, 150 mmol) 13-
dimethylaminopropyl]-3-ethylcarbodiimide hydrochoride (370 mg, 1.90 mmol), and
HOBt (320 mg, 2.30 mmol) in dimethylformamide (10 mL) was stirred at ambient
temperature for 2 h. The reaction mixture was partitioned between water (80 mL)
and diethylether (3x20 mL). The organic phase was dried over sodium sulfate and
concentrated in vacuo to leave a yellow oil. Purification of the crude product on an
SPE cartridge (5 g) eluting with pentane followed by pentane:diethylether, 1:1, then
1:4 then 100% diethylether gave tert-butyl 4-{5-[4-(4-iodophenoxy)butanoylamino]-2-

methylphenyl}piperidinecarboxylate as a cream colored foam (514 mg, 59%). ESMS
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10% nmet hanol in ethyl acetate gave
4-[ 4- (2-fl uorophenyl) phenoxy] - N- (4- net hyl - 3- (4-

woi2pisroceBsl ) phenyl ) but anam de. Thi s was di ssol vedTius2005/001131

nmet hanol (2 nmiL) and hydrochloric acid (1M 3 niL) was
added and the resulting m xture was concentrated in
vacuo and triturated with diethylether to give

%/Ea;l 5|(7© £ (e gphe IR EOBORXY 7-84 (- 2H), 7.30 (d, J = 2.1 Hz, 1H), 7.23
T5) YL LA BN DUSSRaTey 1551 B g 2. a0
(1(5%1 ? 2H) 4%)31@ 9=Hzg HzH)Q.,H)82@8 (ﬁbrsH;, 2.555t,10=9. H:Hz 2H), 2.30 (s,

B 2 2040 e 5T bre, 47 e HP 20 "Gt fh, D) 146 @ ol tert-Buty

"95-[)4A(4Q<?dc(éihendxyzbtﬁaﬂoyﬂiimngwﬂmé’ehﬁﬁhénﬁl'}lplplaﬂdiﬂécamm»qdate and 2-
peak

ety B B e, IS oo
?%?é&gﬁlugd Z\(gg p?hg‘n I1)0 rll?(caalr‘]’/o)I aqkllc_ac()%rs soglﬁm carbonate (2 M, 1 mL) and
ooy shan e eyl N Gl e bl 3 (4 RS hn, The
%%Otfoﬁ%&&r@%a{s' ARfLd Wlt@WZ%L) ERtradBd With: etAd Sacetdtd/(3x 0.5
oy and - the aeropiess) 107ganic pheses. wererkiown .dewn, using ditreggn.  The
) BESHY O%PQMt\ﬂ%’ber‘i*%d il §@%‘P@cﬁﬁ%é%5%séhﬁmbhﬂth cyclohexane:ethyl

proce [ n Schene 11 438. 0
(aMeE@te + 91 then to give the tert-buty! 4-(5-{4-[4-(2-

b
Woﬁ %ﬁ?%&h@g&@b&ﬂgﬂ&y‘@% ;Ehﬁagié%g r C?[I);ﬂ])’fde?idfﬁ%bﬁﬂbbm&@y (60.0
mocedantisive)t ESNSImTes 45He t8-GstkORES i AMRAGDSY) 5 7.47 (2H,
I\M?m "iutdg‘J (747 1. 9 Hz d7y?4 é)H—énd | 1 8 z) 7 28 (1H m)g? .24 (2H, m),
17.p6¢tid ] uaranmkua T PO QeI +2 Hehe! 08 (TH d, J=6.2
%@%&Jf‘ (S5 S I, bR i, EIMB. oThs), 28Besh, m), 2.59 (2H,
4t D470 414)) mewmhesjyﬂ)zpmémmy]iw (2H rhsoag/H), 3=12.3gi17et.FB (2H,qd,
4 @eh\gﬁé%t fﬂﬁg%ﬂ Q). ; %pé%%%l E@kgé%ﬂ ﬁw%l&ﬁ)@ré) sthane (1 mL)
Zand4 trifluoroacetic hac;ld I(’I n|1qL) was added. The resultmg solutlon was orbitally
-14-(3-cyan n enoxy] - N t
Iﬁ'{ﬂ%@ﬁj?'} %ﬁft %ﬁa?ﬂl%@ 89’\”@&? d”'gé@o'fg‘? KG €0 tﬁrépbeﬁﬁda%n on an
péﬁ‘r?gwetdaurnugmw a) eluﬁn@gmh diathyESR fullewed 54 . ezhw meedpte, then
nme eri
R eResg T siuh et S e hant e O g P e iRy
p%ﬁén%%}l‘)rpﬂémﬂ}lﬂultdrﬁﬁdde n StHienwad 1disEGNE mhe memancz (2 mL) and
hydrochloric acid (1M, 3 mL) was added and the resulting mixture was concentrated
in vacuo and triturated with diethylether to give 4-[4-(2-fluorophenyl)phenoxy]-N-(4-
methyl-3-(4-piperidyl)phenyl)butanamide. ESMS mle: 447.2 (M+H)"; '"H NMR
(DMSO-Dg) 8 9.95 (s, 1H), 8.92 (br d, J = 10.9 Hz, 1H), 8.68 (br g, J = 10.9 Hz, 1H,),
7.58 (d, J = 2.0 Hz, 1H) 7.49 (m, 3H), 7.37 (m, 1H), 7.28 (m, 3H), 7.07 (d, J = 8.6 Hz,
1H), 7.04 (m, 2H), 4.07 (t, J = 6.4 Hz, 2H), 3.36 (4H, under water peak), 3.02 (m,
3H), 2.25 (s, 3H), 2.05 (quintet, 2H), 1.81 (m, 4H).
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N- (2-fl uoro-4-net hyl -5-(4-pi peridyl)phenyl)-4-(4-pheny
| phenyl ) but anam de: Prepared according to the

wonros@denses outlined in Scheme 11. ESMS nf e: 4BCT@S2005/001131

10

15

20

25

(MrH) +.

N- (4- met hyl - 3- (4- pi peri dyl ) phenyl)-4-(4-(2-pyridyl)phe
nyl ) but anam de: Prepared according to the procedures
Old foh@dng sospbends Wdre deSiddBedrbralogdusly? (MHFH)  +.

N- (4- net hyl - 3- (4- pi peri dyI ) phenyl ) -4-(4-(3-pyridyl)phe

noxy) but anam de: Prepar according to ,qhe pr ocedur es
outlined in Schene 11. E m e: 43
N- (4- et hyl - 3- (4- pi pg Heny 5- (4 (4 pyrldyl)phe

nyl ) pent anami de: Prepared &ccording to the procedures
outlined in Schene 11. ESMS nfe: 428.3 (MtH) +

N i44§4’€\{d?wmﬁn96pﬁéml thmm@ﬂwnm -p‘ii?érﬂczy(lﬁam)wl)ﬂyiahphﬂde
ana 0 .
e R e R e PO BSR AT D S SRR M + 1"

Oral Conpositions As a specific enbodl rrent of an oral

conposition of a conpoun f this invention, 100 ng of
one of the conpounds descliBed hergi s formul at ed
with sufficient finely(dividétl | aft¥sgyto provide a

total ampunt of 580 to 590 ffg to fill "a size 0 hard
gel capsule. V. Pharnmacol ogi cal Eval uati on of

e%cﬂsheﬂygpﬁenmw M%Bttﬁmqmmpeﬁdm)phenyl)butanamude

pharnacologlca properties o ounds

CiueR asapving pdhe Rieseg e e BCRTE To. CPOSEVG: 4080 (M+H)",
MCH1 receptor using the protpcols described bel ow

Host Cells A broad vari ety "%t hog “Dc I1s can be used

to study heterol ogously ex ssed™prof ei ns. These

cells include, but are go estrict to, assorted
mamal i an |ines such as: Cos- 7 CHO LN(tk ) HEK293

and Peak rapid 293: insect cell lin such %E and
N-(4-methyl-3-(4- -piperidyl)phenyl)-5-[4- (2 methylphenyl)pheny pentanamlde

Prepared according to the procedures outlined in Scheme 11. ESMS m/e: 441.3 (M+H)".

o]

2 o

HN

N-(4-methyl-3-(4-piperidyl)phenyl)-4-[4-(3-methylphenyl)phenoxy]butanamide:
Prepared according to the procedures outlined in Scheme 11. ESMS m/e; 443.1 (M+H)".

MoF

4-[4-(4-fluorophenyl)phenoxy]-N-(4-methyl-3-(4-piperidyl)phenyl)butanamide:
Prepared according to the procedure outlined in Scheme 11. ESMS m/e: 447.2 (M+H)".

Ao
cN
4-[4-(3-cyanophenyl)phenoxy]-N-(4-methyl-3-(4-piperidyl)phenyl)butanamide:

Prepared according to the procedure outlined in Scheme 11. ESMS m/e: 454.2 (M+H)".
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Sf21; anphi bian cells such as xenopus oocytes; and
others. COS 7 cells are grown on 150 nm pl ates in DVEM

waoi2ods/0s3pl enent s (Dul becco' s Mdified Eagl e Medirmseoos/001131

10

15

20

with 10% bovi ne calf serum 4 nM gl utam ne, 100
units/m penicillin/100 Fg/mM streptomycin) at 370C,
5% CO2. Stock plates of COS-7 cells are trypsinized
and split 1.6 every 3-4 daxuuman enbryoni ¢ ki dney

293 cells are grown on 150 | & s in DVEM with
suppl ement s (10% bovi ne ser umy ¥ mM gl ut am ne,

100 units/m penicilli O Fg/m stTeptonycin) at

St ock o
3 iy sETenip a3y Bhah a7k 2 HbufighuBypppronbutanamice:
Y@ dcoind AEihe PastisdiraPodindd th $dPea:ler1298$MSehles 443.8 (M+H)".
grown on 150 mmplates in DMEMw th uppl enents (10%

fetal bovine serum 10% L-gl utam 50 Fg/ m
gentanycin) at 370C, 5% CQ2. ¢St o pI ates of Peak

rapid 293 cells are trypsinfzgd and split 1:12 every
3-4 days. Mouse fi brobl ast tk-) cells are grown on
150 mm pl ates in DVEM wjft uppl enents (Dul becco' s

Modi fied Eagle Mediumw th 10% bovi ne cal f seru n]t mgl
dN-G2-fnpred-meibyl:bi(¢-piperigdiphenyl) A ite nydphgnyl)butanamide:

Sﬁrﬁﬁﬁéo‘)g@é@dﬂ@ t@&he%? gdur'és/ %%d lr%%%epll1aE§M%/é—%q K- (M+H)".

are trypsinized and t 1:10 every 3-4 days.
Chi nese hanster ovary Ce l'ls vve grown on 150 nmm
plates in HAMs F-12 [ pp enents (10%

bovi ne calf serum 4 nM Lgl ut am ne and 100 units/m
penicillin/ 100 Fg/m strep tomz/m n) at 370C, 5% COR
Sﬂfﬂé-lmqjhat-w-ofpe@@l)@bbhﬂ)-&r(é PypeyRpheqy¥itananide: Prepared

c clcP ?mg tc}/ thé rocga}/rés %‘éﬁ%%ﬁ%%@% CEéI%‘?rlﬁ}%' 8451154 NI\)I*P%Tg

POWR- On ates ecco's
Modi fi ed Eagle I\/Edlum(DI\/E with suppl ements (10%
bovi ne cal f serum 4 gl uj ey 1P0 units/nm
penicillin/100 Fg/m st ) 370C, 5% CQ2.
Stock plates of NIH3T3 cells are trypsinized and
split 1:15 every 3-4 days. Sf9 and Sf21
N-(4-methyl-3-(4-piperidyl)phenyl)-4-(4-(3- pyridyl)phenoxy)butanamide:

Prepared according to the procedures outlined in Scheme 11. ESMS m/e: 430.3 (M+H)".
A
g
o]

N-(4-methy|-3-(4-piperidyl)phenyl)-5-(4-(4-pyridyl)phenyl)pentanamide:
Prepared according to the procedures outlined in Scheme 11. ESMS m/e: 428.3 (M+H)".

o S

N-(4-methy|-3-(4-piperidyl)phenyl)-4-(4-(2-pyridyl)phenoxy)butanamide:
Prepared according to the procedures outlined in Scheme 11. ESMS m/e: 430.1 (M+H)".
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cells are grown in nonolayers on 150 nmmtissue culture
di shes in TMN-FH nedi a suppl enented with 10% f et al

woabds/sesum at 270C, no CO . High Five insect PCeUS2005/001131

are grown on 150 mmtissue culture dishes in Ex-Cell

400(tm nedi um suppl enented with L-d utam ne, also at

270C, no CQ2. In sone cases, cell lines that grow as

aldlhercmbl (Ianﬁjo&wims can be converted to suspension
ture to |

¢ BrasecllE S e st o eanPan R BP A BEer p gpvention
Smoem@Idﬂ@n@b@ll@écﬂnp&ﬂﬂ@ﬁe@d&ﬁbeﬁ)&‘@f@s$3 fonmDisfecewitiodufiigient finely

roteins. to be st.udi e an be  t e ssed

CEives Bepossr e oo aaiy of TS BB E I FEBgre bherd gel
C@ddsulel_ nes by several rret hods |ncI udi ng, but not
restricted to, calcium phosphate-nedi at ed,
DEAE—dﬁxtran medi
viVr a| -Bh2 . : Cloned rat MCHA1

nRg,tha ectl on dellverEach of these rret hods may
require optimzation of assorted e n

R RBE BT APOIRBIRE ISP Db MoRATPEUIES P HB, PlRegnt jjyention were
L YRfutéd Qﬁtﬁ@)(:lotn@dbﬁt [REPE SEEAbT V5IRY Pk Qy&tdcolddbydibed below.
protocol for the cal cium phosphate nethod as applied

to Peak rapid 293 cells is described as foll ows:

AdRst@els cel | s are harvested approxi mately twenty-four
hRLSUréacp\‘?dg% ys?itﬂci%f‘ sdiRdana lﬁé@ th §ﬁid?%@€ér@lbgé\4éﬂ}€€)‘éﬂrbysédf proteins.

In a mm tissue culture dish
aibess ceﬂmaclude,u hlé;tu@fgt @otd@étﬂcﬁ@dgtﬁt aggortgdonammalign dings such as:

ﬁ%P%ZCP%fO itk ﬁﬁ3 &P mgld% fnkact &II% '3001‘259 Sf9 and

0ab l'astic tube and
oszzlxaHB@b(aQB@allmum@s xenqoquq@es qn@omq\b@ﬂscﬁce@zare grown

nM\ q%trﬁ@ﬁﬁateé% Wlﬂﬁp\}vﬁg ?Lg%eegﬁ% YDQIQE&Q) é"’l\/Fo'E!lfﬂ@ MEddfe Medium

mxture s to i'ncubate for
nwﬂht‘rﬂ?/o atovirgonalf sepem.attund! glytamingw!80 ps/ml pen|C|Il|n/100 Fo/ml

streptomycin) at 37°C, 5% CO. Stock plates of COS-7 cells are trypsinized and split
1:6 every 3-4 days. Human embryonic kidney 293 cells are grown on 150 mm
plates in DMEM with supplements (10% bovine calf serum, 4 mM glutamine, 100
"units/mi penicillin/100 Fg/ml streptomycin) at 37°C, 5% CO2. Stock plates of 293
cells are trypsinized and split 1:6 every 3-4 days.

Human embryonic kidney Peak rapid 293 (Peakr293) cells are grown on 150 mm
plates in DMEM with supplements (10% fetal bovine serum, 10% L-glutamine, 50
Fg/ml gentamycin) at 37°C, 5% CO,. Stock plates of Peak rapid 293 cells are
trypsinized and split 1:12 every 3-4 days. Mouse fibroblast LM(tk-) cells are grown
on 150 mm plates in DMEM with supplements (Dulbecco's Modified Eagle Medium
with 10% bovine calf serum, 4 mM glutamine, 100 units/ml penicillin/100 Fg/mi
streptomycin) at 37°C, 5% CO,. Stock plates of LM(tk-) cells are trypsinized and split
1:10 every 3-4 days. Chinese hamster ovary (CHO) cells were grown on 150 mm
plates in HAM's F-12 medium with supplements (10% bovine calf serum, 4 mM L-
glutamine and 100 units/ml penicillin/ 100 Fg/ml streptomycin) at 37°C, 5% COs..
Stock plates of CHO cells are trypsinized and split 1:8 every 3-4 days. Mouse
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precipitate to form The DNA precipitate mxture is
then added to the culture nediumin each plate and

woneshasssd for 5 hours at 370C, 5% COR. After PO®/US2005/001131

i ncubation, 5m of culture nedium (DVEML 10% FBS, 10%
L-glut and 50 ng/ M gentanycin) is added to each

plate. The cells are then incubated for 24 to 48 hours
a@ibR681S, fiti¥hIesR NIA-3TBptell afer gtomeobnf tHO tire plates in Dulbecco’s

@5@%@?%@ eaEAegE{ hg&yl%i@e\pﬁ'klsﬁgol%ﬁeﬁgg Ck%\}lr?e Eglf serum, 4 mM
ngdr?gpggz(?(gﬂmﬁl)ml ?gﬂ\}lbglnMOhlangrfB streptomybm) I‘ah67°C 5% COa2. Stock
cloi <l H S8 efls are dupsnized andrbit Fon SVEp Brgp g ig and s
eéusr &(‘égb@? Amrwéa)?@{s:ogg gofmmtntyssaéd:uttur@ndibhﬁ\m melenad media
SR OTHES WIBG1 (Db IBLATRRoRAF, Srgok: DR G Fiatt GV Mt cels are

%Woﬁ @5@% t19§ué&l1@?@€1§h%'ﬂ>@tél$4@fmﬁﬂd@umrsau‘pplemented with
xture 0 nmg/m, in PBS). Cos- ceIISﬁlat

tﬁlgtam"a% @Iq%@wc&qmpma )'naﬁom;a%%%édced KBS et gPpiad adherent
HS}FrsDE@h X thherted ﬁﬁ@@%é@loﬂaﬁﬁlﬁré askincrbaee c&llll gield and
are a d to incubate f 30 mnutes at 370C
oawideréargeviatehashef |UH6@BhtﬁSéW r@%errﬁ" "oyt é?%ePéR/Eﬁ}Free“'“g
gHJQC O FM chl oroqui ne is added to each flask and
owed to incubate an additional 3 hours. The nedi um

is then aspirated and 24 nml of conplete nedium
Jmmsaemﬂmgorm@/@mvso for exactly 2 mnutes and then

dA‘ g@&ﬁ#m%;menﬁ@tb %ea%NE%B ecgm\"@é ﬂﬁﬁs@nﬂy‘ Q?f?fei!édqmpﬁ%nety of

l'ete to each
mmmaMre insieet amnhd:)mjamd)othﬁ& g@jbﬂr@sdxye}evmaé methqqﬁselncludmg, but

Ing)ﬁesg d e SR pﬁf)%p H‘Fe%ﬂa‘?éﬁ @EAE ME)&HH #\@Hla@ébl El_litfbsomal-

as nee i ng upon t type assay. t
hmaecpaetﬁ onmubmedmtecy mlwoppr@@pmymdlqt@ﬁ and m|cromject|on dehvery Each

o IRET 58, TR0 SHRI00 3, ARBHI el porametrs
tde@esdla@tmmnharIDNAplqetl e, Heongr $heptypsr of casspg to be subsequently
SRR QBRI bt Pk Bk e 088 ot pes
obpiBI3vdails s decribed las dellonsr yAdigreritdels ats hawestgd @pproxnmately
%ntry)/l-fggr r?orEXs before transfection and replated at a density of 3.5 X 108 cells/dish
in a 150 mm tissue culture dish and allowed to incubate over night at 37°C at 5%
CO,. 250 FI of a mixture of CaCl, and DNA (15 Fg DNA in 250 mM CaCl,) is added
to a 5 ml plastic tube and 500 FI of 2X HBS (280 mM NaCl, 10 mM KCI, 1.5 mM
NayHPOs, 12 mM dextrose, 50 mM HEPES) is slowly added with gentle mixing. The
mixture is allowed to incubate for 20 minutes at room temperature to allow a DNA
precipitate to form. The DNA precipitate mixture is then added to the culture medium
in each plate and incubated for 5 hours at 37°C, 5% CO,. After the incubation, 5ml of
culture medium (DMEM, 10% FBS, 10% L-glut and 50 pg/ml gentamycin) is added to
each plate. The cells are then incubated for 24 to 48 hours at 37°C, 5% CO2. A
typical protocol for the DEAE-dextran method as applied to Cos-7 cells is described
as follows: Cells to be used for transfection are split 24 hours prior to the transfection
to provide flasks which are 70-80% confluent at the time of transfection. Briefly, 8 Fg

of receptor DNA plus 8 Fg of any additional DNA needed (e.g. Ga protein expression
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addi ti onal DNA needed (e.g. Ga protein expression

vector, reporter construct, antibiotic resistance
wornls@eIssmock vector, etc.) is used to transfeeCTaaedwso1131

75 cn2 flask of. cells. Liposonal nediated transfection

is carried out according to the manufacturer's

recomrendati ons (Lipofect AM NE, G bcoBRL, Bet hesda,

Wtor, fepanef esristdc ahtiisiotiy eshwncesnaderzmdwmestqmo@:c) are added

t f ect d

ol e TS HuS S SE %8 ARk Bnb Byl s, Cos
Rt sl |ﬁt@ra tTie5 &tk (s @R OGO di‘éMHHﬂledsarmppMﬂed’B{Soand the
Cos-7 cells is descri

PHA mixine fserddedro geeh gﬁqﬂg q‘?‘ng gellﬁ)ﬁrle ”|8}N38 rt° {rgupﬁtg #4558 minutes
b 878 @04 00, FRIISWiRY 1tee irldubaksh, \UB mhoabﬁmpletecmﬁE[Memth 80 FM

at the time of transfecti h

o oonCipoy om0 A0S 2L O T e b5 AR U RS  hours.

%HN% n%gwgﬁ %ﬁggrig§ﬁ>lﬂeg§1 &% iz‘l“s nﬂtbﬁc&ﬁﬁléwwﬁumﬁco’%@@nlﬁb 10% DMSO
an el ectropora

67 axeapRTINDIA 351068 FBacanS cal Aol BRRSHRRITFS Wi

PBSYandSBo Rl BF BbMAPRIPHREN QBd¥E S 84ch IRROThEcells are then allowed

construct, anti brotic resistance mar

tet incybats Qy@a@wh[t olhehBex gy @gsﬁgﬁsqr%,par\ﬁsr&pdc&grypgmizgtlon and
P%s%‘é & é@b@ec{fﬁ glngQ@%n ke §BE oRBskayUbbE PefBrmed.an

rlca ul'ser "settings: 0.25 kV

vol t age, 950 FF capaci tance). Follow ng the uI se, 8
Al typicak pratoes domigasomsl-medistied iyaBaleRion 78 anplia 4o tCH'Z cells is

ﬁég&%@ﬁ 'a‘%r’fo@]@@& S tu%eg f&lt%rﬁf&u&h‘ Bfe sﬁﬁ mal }%L@s rior to the

umis a to eac rin final cel
Uansfecﬁqrdblmmwd@ﬂasm viitieh ees T&BABoM Ue"!fr?é thepfime Oértré‘nSfeCt'O“

PR 0P ATAVSSAGS, AP SRS ARRg i, bspecgly opaguue any
empntlelsasll DPNAohebdddr( ngog@usprcpte@t EKpressign deastqr; U@go@e@" construct
?ﬁhblgt(\ﬂ%re%(é e}ngs%g%’f?%rj %vgétggtéa't@ﬂs seh?éﬁﬁﬁsf&t%a%ﬁlﬁscm flask
@F scéles edipbsorealn medjatbe gabs,ﬂecm@d i nt:@rrlpBI @@Ba@mordmg to the
R c B Maah R, GlrbRE A,  SoERIC Befosda, D)
Transfected cells are harvested 24 hours post transfectlon and used or reseeded
according to the requirements of the assay to be employed. A typical protocol for the
electropo}ation method as applied to Cos-7 cells is described as follows; Cells to be
used for transfection are split 24 hours prior to the transfection to provide flasks
which are subconfluent at the time of transfection. The cells are harvested by
trypsinization resuspended in their growth media and counted. 4 x 10° cells are
suspended in 300 FI of DMEM and placed into an electroporation cuvette. 8 Fg of
receptor DNA plus 8 Fg of any additional DNA needed (e.g. Gq protein expression
vector, reporter construct, antibiotic resistance marker, mock vector, etc.) is added to
the cell suspension, the cuvette is placed into a BioRad Gene Pulser and subjected
to an electrical pulse (Gene Pulser settings: 0.25 kV voltage, 950 FF capacitance).
Following the pulse, 800 FI of complete DMEM is added to each cuvette and the
suspension transferred to a sterile tube. Complete medium is added to each tube to
bring the final cell concentration to 1 X 10° cells/100 FI. The cells are then plated as

needed depending upon the type of assay to be performed.
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region of the pol ypeptides. To generate bacul ovirus,
0.5 Fg of viral DNA (Bacul oGold) and 3 Fg of DNA

woanestocesst encodi ng a pol ypeptide may be cot r areTasz®E/001131
_into.2 x 106 Spodoptera frugi perda insect Sf9 cells by

the cal ci um phosphate co-preci pi tation nmethod, as

outlined in by Pharm ngen (in "Bacul ovirus Expression

Vect or System Procedures and Met hods Manual "). The
pelypisaltgretcarfer Virg wixalatidd BrpreSsidmpsheterddyx®Os pchtelns is described

super nat ant of t t f.

35 ol P ypoloies RPN Bert e el T o yeoign of DNA

%b?ﬁdﬁ@g Rl |ré¢é?i’i|or &Tt%?lo@é@(?@@bln emayp benguiolﬂonmil info vaBlteBaclll into
S are stqc

Frieliss esgidhn S 28 SUes SPoBERTof i BrRPHE Rein® Enghin g he coding

%g?lbrh abf Akd NEOIPFEEdUEUITE lgénl@t@rl@dcudm'pw, t005 nBgmred ivial DNA

expression via._retro-viruses

(PRRNSONED 30000 o & o dmBGoBHEH POSELR ol Beien gray be oo
hehBRsted AR 2vaCidli @pydépaér@Sfru@pérdtahuasécttkag Stlrbbg the caICIum
expressi on Heterol ogous DNA can bg abll_) i ncor raé
|nhpéph?é%ﬁod%¢¢'8‘tatléad'§?§’?@dt A% OMHippd (it %"i‘% r{/)?n aculovirus
F&%%nWé&éﬁS%erW P Sddaurd¥ei i irtiods Mb@ued'm Whercyéllsofhen are

ammetqdof'ppﬁf@y@aé@?"’@x%?\géioé?@'a%{w F i 53 Gapsigston Wiste may be

lé&%@ﬁg %htﬂf‘ug%flor‘?ﬁn@ﬂ% Je'céﬁwblrﬁﬁﬂ\ﬂrdsq:lﬁ@b‘ SlirifilétiuBhe procedure
(resrstancte on the targeted host cell. The ensu clt Uk%

‘o siistt eetowgaNT S te pRGTe Bi9CkOREIUEANIIA Jtshdhy s stocks are as
Coeelsl:ﬁrietohﬂ{ Pﬂ? é%?%&%éhglﬁ%%rmc%%UWQWIn fBneral apply to

assor I St ance genes are aval
i mamrmilargpelb@xprmon e retrevisuses oSinNkbiRyRsE MIrus@ihAgid !¢ stranded

a[?IQA KLY Bs a'agé t Hgﬁﬁgr %95 §aciffa-ViRe8Pd thé YKL es,

. abl'e expressi on t érol ogous receptor protein
is car_rl ed .out [ n, but not necessarily restricted to,
nStabielexaressiehl s i ncl udi ng, CHO, HEK293, LMtk-), etc.

Heterologous DNA can be stably incorporated into host cells, causing the cell to
perpetually express a foreign protein. Methods for the delivery of the DNA into the
cell are similar to those described above for transient expression but require the co-
transfection of an ancillary gene to confer drug resistance on the targeted host cell.
The ensuing drug resistance can be exploited to select and maintain cells that have
taken up the heterologous DNA. An assortment of resistance genes are available
including, but not restricted to, Neomycin, Kanamycin, and Hygromycin. For the
purposes of receptor studies, stable expression of a heterologous receptor protein is
carried out in, but not necessarily restricted to, mammalian cells including, CHO,
HEK293, LM(tk-), etc.

Cell membrane preparation

For binding assays, pellets of transfected cells are suspended in ice-cold buffer (20
mM Tris.HCI, 5 mM EDTA, pH 7.4) and homogenized by sonication for 7 sec. The
cell lysates are centrifuged at 200 x g for 5 min at 4°C. The supernatants are then
centrifuged at 40,000 x g for 20 min at 4°C. The resulting pellets are washed once in
the homogenization buffer and suspended in binding buffer (see methods for
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Cell nmenbrane preparation For binding assays, pellets
of transfected cells are suspended in ice-cold buffer

wO02005r098B1i s. HCl , 5 mM EDTA, pH 7.4) and honogeairasenospol1131

sonication for 7 sec. The cell lysates are centrifuged

at 200 x g for 5 mn at 40C. The supematants are then
centrifuged at 40,000 x g for 20 mn at 40C. The

rregigliganadg bipeirgpt Préteim vesdentratioree aren ddiermined by the method of

(AL Rty PN P s S o
¢ 3ﬂéﬂln§£§7¢51rﬁrh§dld@1ﬁ6rmwm/dr ity ist bt%lsgﬁda ocbrepare membranes in

r adf or us Vi ne h

i %bme e 14 pORPE RIS Bber tormed

|nned|ately, however it is possible to prepare

n%é‘mcs@ta% birﬂl@%g)d@nﬁ st o[jebfrozen in liquid ni trogen
uture use i 0

H?%ﬂﬂlwgr%s@a%gf%%sav&hé‘ ie N %*é@é%?%} ﬁ&%zg C%J??O’Ogé’“t using

&ésn‘ﬁa' a@r@Agﬁrm/m:mpochd; P&@Hﬂ-’fﬁer{o&'f@‘eﬁ’@ia&mh No. PTA-3505).
osit nati on PTA- 35

p%lam@ pcP 1 -tMEH iy P%E“Steﬁe%?‘%dﬁglﬂ?%ﬂﬂ/ <lproRal§, Hecessary for

NBEHRSIAINYof  [9NA 8 RN & FInfiiaR fcePNPetdiivaly Maketd BNACehdoding the rat

operatively |linked to DNA encodin ¥

HGHA BRI 3% f PRI PPESHIBSEPBAT RGP HCH! wes

P@N@@eoﬂ— oh Wri?iofs %@1 dgReshé Qﬂné\ﬁbaﬂlufybeo@ulta@()@olldmlbh (ATCC),
Aneri ca l'ture Collection (ATCC

pgas,on d?ﬂﬁklgwn\mlvepg@wueg Marmmq,?m Qg%ézu%c[@r@%prowsmns of the
L?d%flp {‘?re@%pfét{%é) MePbtdie R%Hgé\ﬂﬁcﬂ of fh@@dp&sﬂrofthmeroorganlsms

I on ecogni tion of the Deposit
MOC tiod Ryapessssof Batenh Preeadyes @@dowasva?péwem%&@up%tent Deposit

a gs@@sg@ﬁ"rﬁé”ﬁ?ﬁé _AOEC BRbRGta 55? %%ﬁ a%sb@%%ﬁﬂecﬁ\l%s described

ndi ng assays C erforned
desreinafierdusieg @Iasaﬂd @E)@éﬂWLaﬁ‘aW QC pEkgs$IRD T‘Lozﬁp3197) Plasmid

eﬁ%%ﬁc'gécflh%ﬁl M Mg’w&a 'ré}éﬁhd &%éter%J L\%§§ deposnted on

€ hunman receptor deposi t
September 17, 1998, with the Amerlcan Type Culture Collectlon (ATCC) 12301

Parklawn Drive, Rockville, Maryland 20852, U.S.A. under the provisions of the
Budapest Treaty for the International Recognition of the Deposit of Microorganisms
for the Purposes of Patent Procedure and was accorded ATCC Accession No.
203197. Human embryonic kidney Peak rapid 293 cells (Peakr293 cells) were
transiently transfected with DNA encoding the MCH1 receptor utilizing the calcium
phosphate method and cell membranes were prepared as described above. Binding
experiments with membranes from Peakr293 cells transfected with the rat MCH1
receptor were performed with 0.08 nM [*H]Compound A using an incubation buffer
consisting of 50 mM Tris pH 7.4, 10 mM MgClz, 0.16 mM PMSF, 1 mM 1,10
phenantroline and 0.2% BSA. Binding was performed at 25°C for 90 minutes.
Incubations were terminated by rapid vacuum filtration over GF/C glass fiber filters,
presoaked in 5% PE! using 50 nM Tris pH 7.4 as wash buffer. In all experiments,
nonspecific binding is defined using 10 pM of TRITIATED METHYL (4S)-3-{[(3-{4-[3-
(ACETYLAMINO)PHENYL]-1-PIPERIDINYL}PROPYL)AMINOJCARBONYL}-4-(3,4-
DIFLUOROPHENYL)-6-(METHOXYMETHYL)-2-0X0-1,2,3,4-TETRAHYDRO-5-
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Col l ection (ATCC), 12301 Parklawn Drive, Rockville,

woRoosloaysd4 20852, U. S. A. under the provisions oPCrhus2005/001131
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Budapest Treaty for the International Recognition of

the Deposit of M croorganisns for the Purposes of

Pat ent Procedure and was accorded ATCC Accessi on No.

20BR A DINHE NBARBOXYYATEC Kihg nepnttirsisk of dipis drad@Babetdd sompound is
eakr 293 I e transiently transfected with DNA
88??‘@'”’(‘&@ #@ﬁdﬁcept or utilizing the calcium

phosphate nmet hod and cell nenbranes were prepared as

scri bed, above. Bi nding experinents with nenbranes
?S'(S‘ﬁ# R‘FaZQB cells transfected with the rat MCHL

I FiSee BbSVe-idBhtFicBedidsay Med vt o Qﬂdﬁlﬁfyndédrﬁ@itﬂrﬁerqwlum thsfant invention

gasslz;rl]o%i%n Ml%%gtsz gqgl%uhﬁ%hpcons St Im?ﬁ%f %b values Fc—)r t?nepdlsclosed
dabh&EframaD. Prid %o BSGonNBI Ndomgembsdipesit, cha®thdalg affinity for

250 for 90 m nutes. |npcubation e te
r i EPTURRUNGS RgAIpSt tiheo NG orecaRias s i§1 §9‘§ Hgagf e dﬁql%é% In one
péfﬁﬁ@cﬂl“h%ﬂt itRe P aﬁﬁﬂtﬁ%rﬁﬂe rdmbousd® dgdinét 8 Mmh receptor is
fer. In all experiments, %%p ci fic bindi

d@$mné@”%ltﬁg1Q@7“ﬂ)M dp mthﬁrw | the blndlgg affinity for the
( dohporimik & alﬂwéfl[hg MEALEC is NSth PR kD 76nmPl PERI

DI NYLJPROPYL NO] CARBONYLH- ( S"-

DI FLU(RQDHENYL) 6- (I\/ETHOXYI\/ETHYL) -2-0X0O 1, 2, 3, 4- TETRAH
YDRO- 5- PYRI M DI NE CARBOXYLATE. The synthesis of this

r adi ol abel ed conpound is described in WO 03/04027.

Bi ndi ng Data The above-identified assay was used to
identify conpounds of the instant invention as potent
inhibitors of that MCHL receptor. The Ki val ues for

t he di scl osed conmpound range fromO.1nMto 1000nM In
one enbodi nent, the binding affinity for the conpounds
agai nst the MCHL receptor is from0.5nMto 500nM In
one
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enbodi ment, the binding affinity for the conmpounds
agai nst the MCHL receptor is froml.OnMto 100nM In

wanaoishesssenbodi ment, the binding affinity for PO®US2005/001131

conmpounds agai nst the MCH 1 receptor is froml.OnMo
75nM VI . In-Vivo Methods A. (besity The follow ng two
(2) methods describe protocols which may be utilized
to predict the efficacy of MCHL antagoni sts for the

treatment of obesity. 1. Effects of MCHL Antagonists
Yh BoyVivgiMethods pDay) Male Long Evans rats (Charles
Ri ver) wei ghi ng 180-200 grans are housed in groups of

feour GBeéltﬂ-z hour |ight/dark cycl'e with free access to

Wwat er . Test conpounds are ni ster
TapIfgloning fnap2) mfleasts SRCTEE B Gﬁa&w@eﬁﬁﬁe%&f@dm the
%ﬁ%a\%xss‘ﬂﬂbﬁ1%rftféoﬂnét£f8r%é3ﬂﬂeat§n@ht sthoreeitgays. All rats

are after each norning injection,
Q/erall results are expressed as hod
< f MCHAANadopighs am o9y JVeldt t py t wo- way

| . r I
Mate' Lo ﬁk@i&?s ek Ii}?er)oxﬁéphmg 1@032\,(:)/'2& %fétﬁg ua:iﬂé/ housed in groups
Dhdodrapa arl@- l‘ncnénllﬁlﬂdﬁf)kz@\@l%él\f'ﬁ'ﬁ‘gfr?%@c@%ﬁ‘?’efaoiﬁngrr‘{"ater Test

&}Sﬁ'lgg@ds %{Eﬁm%tg’%fdt NRES daily Giav i. pSQHJealcﬁg% h@é‘r) befdre the dark

tagoni sts oOn COI’]SUYT'ptI on

syeieta@dewhma aBerliattamn, ionshree s EAIga e we@wm@gy after each
gﬁ; n&%{:t%“ ngv%wrouse £af® eﬁ;ressb% a°st Bédy \%lght (grams) galned per

S are |n grouso four or five
Jdéyr(melanlﬂ sEMl) datl lare poblpzad bhiwe-wey 206264, Qpta M@aghame point

i eliaat Wi vand oY B BIPTHP B oe LEE ol ous test. The

sl arsieen BinblyzédNasihg ¢he GrdphPed Prist (W2t0H) (GraphPad Software, Inc.,
San Diego, CA).

2. Effects of MCH1 Antagonists on Consumption of Sweetened Condensed
Milk \

Male C57BL/6 mice (Charles River) weighing 17-19 grams at the start of
experiments are housed in groups of four or five on a 12 hour light/dark cycle with

free access to food and water. For 7 days, mice are weighed, placed in individual
cages and allowed to drink sweetened condensed milk (Nestle, diluted 1:3 with
water) for 1 hour, 2-4 hours into the light cycle. The amount of milk consumed is
determined by weighing the milk bottle before and after each drinking bout. On the
test day, mice received i.p. injections of Test Compound (3, 10 or 30 mg/kg in 0.01
% lactic acid), vehicle (0.01 % lactic acid) of d-fenfluramine (10 mgtkg in 0.01 %
lactic acid) 30 min. prior to exposure to milk. The amount of milk consumed on the
test day (in mis milk/ kg body weight) is compared to the baseline consumption for
each mouse determined on the previous 2 days. Data for each time point are

analyzed by one-way ANOVA.

B. Depression
The following method describes a protocol which may be used to predict the efficacy

of MCH1 antagonists for the treatment of depression.
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water) for 1 hour, 2-4 hours into the |light cycle. The
anount of mlk consuned is determ ned by wei ghing the

woizbis/dogsss | e before and after each drinking boBCT/USEN05/001131
_the test day, mce received i.p. injections of Test

Conmpound (3, 10 or 30 ng/kg in 0.01 %lactic acid),
vehicle (0.01 %lactic acid) of d-fenfluramne (10
ng/ kg in 0.01 %lactic acid) 30 mn. prior to exposure

to mlk. The anmpunt m ]k nsumed on the test day
MM@M@-Q%%&%@M&'IS conpared to the
hﬁﬁﬁé%ne gogsunptl on f?r each nouse determ ned on the
VI OUS ays or. each tj oi nt, are, anal
E@al%%raw Qémmrafe B%?ﬂ'% 2R Mhbe ov?m“nﬁ' ﬁe%?s Rats
f‘e’i%ué&ﬁ 5<’J‘pe9Ir éagécahd \WHisthingayorb@ s epht ghtdadk eyclé.heRats are
ficac ant agoni sts for .the trea of
AR B e K T R S R
Ani mal s Mal e Sprague-Dawl ey rats (Taconic Farns, NY)
Yrfig P3fRinidtratldn experiments. Rats are housed 5 per

cage a mal ntal ned on a 12:12-h |ight-dark e. .
Raninalarareandomly asFgned i (RGEIVEaR hsnagi? |fporadﬁmé43{/§tlon of vehicle

Xn56’” EiSHPEBA, ofv?#ent ﬁ?t ifA®rankihd A pOsiildicehtra IGOnmg/kg) or Test

I's”are rand ?nedtorecelveasn
Qhmhgdust rad miswitesf bef@nﬁeu the starpofdhe Brraiaule testpgride ﬁ' 'Q@ffm”s are
(%Orrpounod1 goéﬁﬁﬁ)l&%dggﬁbgﬁ ﬁ@%%tneﬁg?iggé of ?%l%ﬁeﬁmnemckmson
t\AAR Suisnitifid. Briddeporj Mk Toayolume qfinedtionsyaty! Mke
tuberculin syringe with 26 3/8 gauge needl es

ﬁe%triog r%l.cll_ﬂaggn VR Scientific, Bridgeport, NJ).
jection was 1 n1/kg Experi nent a|

DRl gocedure used in this study is similar to that previously descrlbed (Porsolt, et
al., 1978), except the water depth is 31 cm in this procedure. The greater depth in
this test prevents the rats from supporting themselves by touching the bottom of the
cylinder with their feet. Swim sessions are conducted by placing rats in individual
plexiglass cylinders (46 cm tall x 20 cm in diameter) containing 23-25°C water 31 cm
deep. Swim tests are conducted always between 900 and 1700 hours and consist of
an initial 15-min conditioning test followed 24h later by a 5-minute test. Drug
treatments are administered 60 minutes before the 5-minute test period. Following all
swim sessions, rats are removed from the cylinders, dried with paper towels and

placed in a heated cage for 15 minutes and returned to their home cages. All test

sessions are videotaped using a color video camera and recorded for scoring later.

Behavioral Scoring
A rat's behavior is rated at 5-second intervals during the 5-minute test by a single

individual, who is blind to the treatment condition. Scored behaviors are:

1. Immobility- rat remains floating in the water without struggling and is only
making those movements necessary to keep its head above water,
2. Climbing - rat is making active movements with its forepaws in and out of

the water, usually directed against the walls;
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The procedure used in this study is simlar to that
previously described (Porsolt, et al., 1978), except

woheoswaesss depth is 31 cmin this procedure. TRET/US2005/001131

greater depth in this test prevents the rats from

supporting thensel ves by touching the bottom of the

cylinder with their feet. Swimsessions are conducted

(k:)y Cf' lslﬁllrﬁ\ﬁlrfgat $ati i® nﬁakdigVédiuelsmmheuﬁgymaﬁsns;ymdredlmrancla@sary to

mtall x n ter) containin

31 ey R e 4epd TP Vafktre o UraA LRAdy (e hoer and

90, apgink’00 hewfife Byt of gistiasis subrengeddi tial 15-nin

conditioning test followed 24h later by a 5-mnute

test. Drug treatnments are adm nistered 60 m nutes

B3 ARalSIS 5_ni nute test period. Following all swm

Sf%f’fbr‘é@é SWirdtSst dat (i rﬂm@wm@ éwmmnmb eclmydnnglct&wsg) ate |sabljected to a
th paper towels and placed. in a atedc e f.or

ﬁammgeqmwerwpy,ﬁwawt\@qdh@psrt l}p&n@s a Using ¢ the Newman-

$ e duladert anfgkddsidify ahe @r@phwacd@asmameroa) 4GtaphPad
recor ed for scoring |later. Behavioral Scoring Arat's

(Ssfia@reing. sSpmPirgoabAS- second i nterval s duri ng the
5-mnute test by a single individual, who is blind to

t'zhe t?%%é@ﬁ@vuﬁﬁ@@t M in HeOMRUsBehavi ors are: 1.
remal Ns oatrng in the water w thout
ﬁmmg@l i ng and is only maki ng those novenents

qﬁfﬁl‘ﬁsrﬁl'ééé ﬁ'é’cdﬁﬁ?@arh{ss NOead @Rave aW@RSénmé’nts Chhrlogre housed 5

ng active novenents with its
ared cage infa edngrolied envirangigat ppder 2 é@t%h%digﬁg?'g?r?é(de Animals
I [ v n
81 e e, Qb ddffor 4 ol BAGE RE Y BYRAMELIINHLS procedure
hed ddedha rockaBeage withya 1@@9%@@#%"%% n the cylinder;
and 4. Diving - entire body of the rat is subnerged.

ta aI")(I 3t neforced swmtest data (immbility,
sﬁ&'—’%@ﬁ%‘——%ﬂ—%ng, diving) are subjected to a
Animals are randomly assigned to receive a single administration of vehicle (5%
EtOH/5% Tween-80), Test Compound, or imipramine (60 mg/kg) by oral gavage 1

hour before the swim test.

Experimental Design
The procedure for the forced swim test in the mouse is similar to that described

above for the rat, with some modifications. The cylinder used for the test is a 1-liter
beaker (10.5cm diameter X 15 c¢m height) fill to 800mi (10cm depth) of 23-25°C
water. Only one 5-minute swim test is conducted for each mouse, between 1300
and 1700 hours. Drug treatments are administered 30-60 minutes before the 5-
minute test period. Following all swim sessions, mice are removed from the
cylinders, dried with paper towels and placed in a heated cage for 15 minutes. All
test sessions are videotaped using a Sony color video camera and recorder for

scoring later.

Behavioral Scoring
The behavior during minutes 2-5 of the test is played back on a TV monitor and
scored by the investigator. The total time spent immobile (animal floating with only
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randonmi zed, one-way ANOVA and post hoc tests conducted
usi ng the Newman- Keuls test. The data are anal yzed

wasgettse G aphPad Prism (v2.01) (G aphPad SofPcwaisens/001131

Inc., San Diego, CA). 2. Forced Swim Test (FST) in the
Mouse Aninals DBA/2 nice (Taconic Farms, NY) are used
in all experinents. Aninmals are housed 5 per cage in a

AP Ho9Emensits esERtafiuay and thobae 18vimring bhd hiataments beyond
cycle. Animals are handl m n each day for 4 days

\ | dled 1
Hioserequiradia rexaeafirahere rasPYedr ocedur e i ncl udes a
nock gavage with a 1.5 inch feeding tube. Drug

fA8 Rnglys?d | On Animal s are randonly assigned to
elrve a single adm njstratjion of, vehi_f:l e O/P Et OH/ 5060
Theefirgs) swinstestagulimme exhibtingr BMARIY 6 ﬁ@)t)g;g)seggp s) are

%g@lectgalfﬁgeraﬂdm%d,%fe%ﬁ/ AROVAMAY &St hoc ReteedrtRiBteal using the

I'gn e procedure for the forced swimtest in the

iNsweean-Keylsntestr Theo defrasral @salyrem dsinso e (e Paim (201
dIH%I icat d taamh i nder used for the

}f‘%é&{bhﬁ%ﬁ? - |r%’e|§éb$eéa*ﬂglreg}1%fo\g%:/m di aneter X 15 cm

height) fill to 800m (10cm depth) of 23-25C water.

@l Angiedy 5-mi nute swimtest is conducted for each

. r t .
A6 T B a5 s pitobol Mk iy e (i 1B R e efficacy of
t\dGHH 1 patagodistsol thewiaagment| of ekigtysessi ons, nice are
renmoved fromthe cylinders, dried with paper towels

gd.ﬂliagﬁg M‘h Re gggggd cage for 15 minutes. Al test
ed using a Sony col or video

Rutenee atolved toackiimateoto the animal care facility for 5 days and are housed
singly for 5 days prior to testing. Animals are handled for 5 minutes per day. The
design and procedure for the Social Interaction Test is carried out as previously
described by Kennett, et al. (1997). On the test day, weight matched pairs of rats (+
5%), unfamiliar to each other, are given identical treatments and returned to their
home cages. Animals are randomly divided into 5 treatment groups, with 5 pairs per
group, and are given one of the following i.p. treatments: Test Compound (10, 30 or
100 mg/kg), vehicle (1 mi/kg) or chlordiazepoxide (5 mg/kg). Dosing is 1 hour prior to
testing. Rats are subsequently placed in a white perspex test box or arena (54 x 37 X
26 cm), whose floor is divided up into 24 equal squares, for 15 minutes. An air
conditioner is used to generate background noise and to keep the room at

approximately 74°F. All sessions are videotaped using a JVC camcorder (model
GR-SZ1, Elmwood Park, NJ) with either TDK (HG ultimate brand) or Sony 30 minute
videocassettes. All sessions are conducted between 1300 — 1630 hours. Active
social interaction, defined as grooming, sniffing, biting, boxing, wrestling, following
and crawling over or under, is scored using a stopwatch (Sportsline model no. 226,
1/100 sec. discriminability). The number of episodes of rearing (animal completely
raises up its body on its hind limbs), grooming (licking, biting, scratching of body),
and face washing (i.e. hands are moved repeatedly over face), and number of
squares crossed are scored. Passive social interaction (animals are lying beside or
on top of each other) is not scored. All behaviors are assessed later by an observer
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i mobile (animal floating with onlym ni mal novenents
to remain afloat) and nobile (swi mm ng and novenents
beyond those required to remain afloat) are recorded.
Deha i\BE 96 S0 The tibatneed of wiash tpedt Addba eftliafeeach test, the box is

h
gﬁﬁi@b&&ﬁ?ﬁmgmgﬁﬁeﬁ?bl e ;ezﬁl?)?/i) aﬁtrjepost hoc

tests conducted using the Nevvrmn Keul s test. The data
asginmmal yzed using the GraphPad Prism (v2.01)

(&G aphPad Software, |nc . C i .
el %JPnneﬁmaQ%Pﬂwk‘?yd@@cﬁT?B@EC Ors BP%t“g@ <o ﬁ:ﬁbé‘rs under a
user fight BaAyele (ligies ohfat 0ACY hef) WitbHitecamdogo td Hbd ahd rwater.
the treatnment of anxiety. Social Interaction Test

(SI'T) Rat_s_ are allowed to acclimate to the animal care

f ragofays and are housed singly for 5 days
DTéé-‘tfcérﬁpéL@rﬁ isn@issdNHd™® St e100en BIMSIOfr5% lattirubed, viv (Sigma
per day he desi gn _and procedure for_the

|ﬁh@ring;@[ C(% Flediouiss MQ) (G @qd%p%d%gggmuéﬁ?mmal Co., St. Louis,
dersit BRAoNYA eangld dlsﬁl‘leoa\lvatef 19ﬂ¥NehiQé ddhelstseéﬁ 50%)DMSO (VIV)

wei ght matched pairs of

00N 0% FirseuiaeHamIRE (VA Als RIS TRtk phdg ThgUtes prior
t E)ehfectlorhQﬁ@th‘é%ﬁftmnéal'mgéar@é@ af MR of tigH télsﬂ@éb | THeOvolume of

at nent groups, wth 5 pairs per group, and are
gdWrﬁQﬂﬁ@nadmlmiétefQﬂlﬁdvWW@ i .p. treatments: Test

Conmpound (10, 30 or 100 ngy/kg), vehicle (1 m/kg) or
CB'a?JﬂhQEE%oXi de (5 nmg/kg). Dosing is 1 hour prior to

The social interaction data (time interacting, rearing and squares crossed) are
subjected to a randomized, one-way ANOVA and post hoc tests conducted using the
Student-Newman-Keuls test. The data are subjected to a test of normality (Shapiro-
Wilk test). The data are analyzed using the GBSTAT program, version 6.5
(Dynamics Microsystems, Inc., Silver Spring, MD, 1997).

D. Urinary Disorders

The effects of compounds on the micturition reflex may be evaluated using the
“distension-induced rhythmic contraction” (DIRC), as described in previous
publications (e.g. Maggi et al, 1987; Morikawa et al, 1992), and/ or the Continuous
Slow Transvesicular Infusion (CSTI) model.

1. DIRC Model
Female Sprague Dawley rats weighing approximately 300 g are anesthetized with

subcutaneous urethane (1.2 g/kg). The trachea is cannulated with PE240 tubing to
provide a clear airway throughout the experiment. A midline abdominal incision is
made and the left and right ureters are isolated. The ureters are ligated distally (to
prevent escape of fluids from the bladder) and cannulated proximally with PE10
tubing. The incision is closed using 4-0 silk sutures, leaving the PE10 lines routed to
the exterior for the elimination of urine. The bladder is canulated via the
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testing. Rats are subsequently placed in a white
perspex test box or arena (54 x 37 x 26 cm, whose

woloeEre9ss4 di vi ded up into 24 equal squares, foPCTAS2005/001131

mnutes. An air conditioner is used to generate
background noi se and to keep the room at approxi mat el y
740F. All sessions are videotaped usi

clatnrsyreiaiel (%@l@sm@ﬁ@&megmmdp%ﬁkcrﬁ Rsyow the wethwl(opening.
TiMs (Eanulat idakeyRHaRd ke taiPURNg3 g8 BHE econnected to a pressure

vi deocassettes. Al sessions are conducted betwee
1spducars 36o wervest leakags osvifiediiaddar ethgctansHia igelielrigitly to the

aéxt i QQUFbtRehI g%@hﬁnék@ﬁhg Atk IToRNABIhe WiGSHitid@flex, the bladder

owi ng and craw i ng over or under, is scored using
alsSﬂrébmpbed (SpenrEng meessptrefo fee Iopes, abdontsm, . then filled with

i Sl "Qaﬂﬁ‘é" +' 00 chéPﬁer‘ilQ“@%)qrﬁumeQ' S Qg SurfEl s ﬁ%ﬁfah@gus bladder
onpl e

(ani mal rai ses on its
I Wﬂi@):tlor@( @Qﬂwrﬁg ('(ypicélky a@-mommHsgat %é&tatoé Bn@goplraction every 2 to

Fg gvﬁx)& e?'@néea&ﬁe %ﬁﬂm(lé e@taﬁ‘{;%;égs}léﬂ&e XiR8) or Test gompounds

edl nd nu es Ccrosse
aare &h‘mntsthre@aSStl:wteo do@ixplore ﬂteyr%ffﬁct&mn Padidaapetivifye The 5-HT1a

%ﬁtggﬁ&s\}vﬂ? RJos35 id QﬁPerPél rﬁ“é? a%c%ﬂfvé cioﬁEHIOtDét‘é\%g @xpressed as

ehaviors are assess server
btoniciction tintetad (i eECoBdE) béfowdnug)aanphca!ttort lileasabd fo after the

a3l g ek ErlPe "ol bl no”Shr ague- D ey 1At s

(Taconic Farms, NY) are housed in pairs under a 12 hr
| 2ght @mﬁmmusl Sloi Tansyesinular fudid

to f d t
S S L B B AR B 9 @Seﬁ%‘ ithe study.
arbt, ake/ ‘anééét@%t&eﬂismm qmlntdﬁra_rbltolﬁe Csodohl.ug s(,SOLI\m)g_lkg, |.p) Through a
i azepoxi de . (.Si . .
IR Y TN R e o R
CHMSi HitDdoEed i BYERdder Wroogh 4 8014l duhet thel doned ahthddladder and
(tlﬂ'\em 2&innﬁla| isdsre%gre%lo\!w% Iaorg]usfsg gteringas%?urg.pﬂ}g omerr"i'atn%lsofpt% oc:rannula is

exteriorized subcutaneously at the dorsal neck area. Similarly, another cannula (PE

50) is introduced into the stomach through a paramedian abdominal incision with the
free end exteriorized subcutaneously to the neck region. The surgical wounds are
closed with silk 4-0 suture and the animal is allowed to recover with appropriate post
surgical care. On the following day, the animal is placed in a rat restrainer. The open
end of the bladder- cannula is connected to a pressure transducer as well as infusion
pump through a three-way stopcock. The bladder voiding cycles are initiated by
continuous infusion of normal saline at the rate of 100 pl/min. The repetitive voiding
contractions are recorded on a Power Lab on-line data acquisition software. After
recording the basal voiding pattern for an hour, the test drug or vehicle is
administered directly into stomach through the intragastric catheter and the voiding
cycles are monitored for 5 hours. Micturition pressure and frequency are calculated
before and after the treatment (at every 30 min interval) for each animal. Bladder
capacity is calculated from the micturition frequency, based on the constant infusion
of 100ul/min. The effect of the test drug is expressed as a percentage of basal, pre-
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to injection and the solutions are discarded at the
end of the test day. The vol une of drug solution
wadmisesssered is 1 m/kg. Data Anal ysis The soeCa&ius2005/001131
interaction data (tine interacting, rearing and
squares crossed) are subjected to a random zed,
one-way ANOVA and post hoc tests ¢ nductgd usiré%.the0 trol for
Srugy dgddRewraRRCie ul YV s 006RTe 191 8T8Na MESE LB AT St 693
Eg§%aﬁ@mﬂornality (Shapiro- Wlk test). The data are
anal yzed using the GBSTAT program version 6.5
(Dynam cs Mcrosystens, Inc., Silver Spring, M,
1997). D. Urinary Disorders The effects of conpounds
on the mcturition reflex may be eval uated using the
"di stension-i nduced rhythm c contraction"” (DI RC), as
described in previous publications (e.g. Maggi et al,
1987; Mori kawa et al, 1992), and/ or the Continuous
Sl ow Transvesi cul ar Infusion (CSTlI) nodel. 1. D RC
Model Femal e Sprague Dawl ey rats wei ghing
approxi mately 300 g are anesthetized w th subcutaneous
urethane (1.2 g/kg). The trachea is cannulated with
PE240 tubing to provide a clear airway throughout the
experinment. A mdline abdom nal incision is made and
the left and right ureters are isolated. The ureters
are ligated distally (to prevent escape of fluids from
t he bl adder) and cannul ated proximally wth PE10O
tubing. The incision is closed using 4-0 silk sutures,
| eaving the PE10 lines routed to the exterior for the
elimnation of urine. The bl adder is canul ated via
thetransurethral route using PE50 tubing inserted 2.5
cm beyond the urethral opening. This cannula is
secured to the tail using tape and connected to a
pressure
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transducer. To prevent |eakage fromthe bl adder, the
cannula is tied tightly to the exterior urethral
wopeosioage3usi ng 4-0 silk. To initiate the m ctuPCriusmo5/001131

reflex, the bladder is first enptied by applying

pressure to the | ower abdonen, and then filled with

nornmal saline in 100 increnments (maximum= 2 nl) until
sBEREREMNGES p| adder contractions occurred (typically

20- 40 mmHg at a rate of one contraction every 2 to 3

m nutes. Once a regular rhythmis established, vehicle
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punp through a three-way stopcock. The bl adder voi di ng

cycles are initiated by continuous infusion of norm
weoeabismessat the rate of 100 mi/m n. The repetit PC®US2005/001131

voi di ng contractions are recorded on a Power Lab

on-line data acquisition software. After recording the

basal voiding pattern for an hour, the test drug or

vehicle is adninistered directly into stomach through

t t t a Ing I r
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sgRreinzach Reis-indpepdeyly)—Hhof s dbl -BiR-ID-CNetNQyg, straight chained or

" QL S BRUIFyd : it ivest
et e G el A e S
30-BHkY;1978) . Takekawa, S., et al., "T-226296: a

novel, orally active and sel ective

i ' ne rec r t [ S rai :
R TS LR B0 T8, (0 P s A Seglo Chained or
ArarchedreChalit/ingonpituiosoaliyd tupelyliudiealsyln each X is
i ndependently CRi or N, with the proviso that if one X
[ i he i ni CRi ; wherein each R is
tehifE s A ol | e I
strai ght chai ned or
wherein B is CH,, CHOH, O or CO;

wherein Y is C or N;
wherein Z is O, S, SO, SO, , CH,, CO, CHOH or null;

and wherein A is phenyl or heteroaryl, where the phenyl or heteroaryl is optionally
substituted with three or less Ry;

or a pharmaceutically acceptable salt thereof.
2. The compound of claim 1, whereinnis 2 or 3.

3. The compound of claim 2, wherein each R, is independently -H, -F, -Cl,
straight chained or branched C4-C4 alkyl or alkoxy, or C3-Cg cycloalkyl-C4-C4 alkyl.

4, The compound of claim 3, wherein each R is independently -H, -F, -Cl, or
straight chained or branched C4-C4 alkyl, monofluoroalkyl or polyfluoroalkyl.

5. The compound of claim 4, wherein one X is N.
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branched Cl1-C7 al kyl, al kyl oxy, nonof!l uoroal kyl or
pol yfl uoroal kyl, or C3-C6 cycl oal kyl -C1-C7 al kyl;

wohers@eys3each R2 is i ndependently -H, -F, -C 1PeBUS20065/401131
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-CN, -NO2 or straight chained or branched Cl1-C7 al kyl,
monof | uor oal kyl or pol yfluoroal kyl; wherein n is an
integer from2 to 6 inclusive; V\hereln Bis CH2, CHOH,
Bor e qaepeynd of claimd, whergin gt isCR1is O S, SO
SO2 , CH2, CO CHCOH or null; and wherein A is phenyl

of het r il [ : ;
o e BB MR B AR Bostted i e

phaleAmBeut i cal |y acceptable salt thereof. 2. The
conmpound of claiml1l, wherein nis 2 or 3. 3. The

cQnpo ' r I

gl uﬂ% %mﬁéﬁda‘ql)fé%alw a\lﬁllrl]ée} gfr%ﬁgléen ogﬂ%%ﬂﬁgﬁlﬁu%d with three
opr |§B$(8xy, or CrC cycloalkyl-C 1-C4 alkyl. 4. The

conpound of claim 3, wherein each R2 is independently

plk lFThe %ndsafgéy s wm ek .&furgfysgpﬁ@%_u%ﬁgénutea with three

NoRot T Uor oal yfI uor oa
conipesjﬁd of claim4, wher e| n one Xis N 6. The
compound of claim4, wherein each Xis CRL 7. The

CRRREH, Bt a8 LIS Bt BRI v oo

cbaless Rz. wherein A is thienyl opti onal | y substituted
with three or less R2. 9. The conpound of claim6,

WI:I“? el 'PheA c'orsnpwrr\ Yclam?té omaelrflex /§u|sb Slrtnidta%l%do%otn%ll} Igﬁgs%ituted with

three or less Ra.

12. The compound of claim 6, wherein A is pyrazolyl optionally substituted with

three or less R..

13.  The compound of claim 6, wherein A is oxazoly! optionally substituted with three

or less Rs.

14.  The compound of claim 6, wherein A is triazinyl optionally substituted with three

or less Ro».

15. The combound of claim 6, wherein A is phenyl optionally substituted with

three or less Ra.

16.  The compound of claim 15, wherein Z is S, SO or SO..

17.  The compound 'of claim 15, wherein Z is CH2, CO or CHOH.
18.  The compound of claim 15, wherein Z is O or null.

19.  The compound of claim 18, wherein B is CHa.

20. The compound of claim 19, wherein Z is O.
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or less R2. 10. The conmpound of claim®6, wherein Ais
thiazolyl optionally substituted with three or |ess

w&2005b%9837he conpound of claim6, wherein A i SPCT/US2005/001131

i m dazolyl optionally substituted with three or less R
. 12. The conpound of claim6, wherein Ais pyrazol yI
C%tlonally substituted with three or less R

mpodRE eMPeLaY /f gaimyBerwherein the carreund js %?&qt%ﬁpmﬁhe group

de)h§1ts‘uﬁg“ %@ VB (?Plﬁéﬁo&?pl@&nyl)%% azpl{aéﬁdyl)-ﬁhémﬂ%ﬁ&lhﬁ%dg N-(4-
claimé6 A'is triaziny i onal |y substituted

vM%thylt?rT(Aeélpéf'dS{I)es%heRﬂ) 51(8- phpﬁexwﬁﬁww e Y-6-Fluoro-3-(4-
Vm&frﬁfyﬂpﬁedy% @@@Fﬁ’éno??t ' onalph¥nﬁ}ﬂéﬁ¥dntal+ﬁd’éi Wi th - m PRioro-5-(4-

ound of” ¢l 5, wherein i s

Pipesidybphesed)-5- (I??Pheﬂﬁ’éy@ﬁwammal@ﬁmlgp,a.aﬁﬁ 15- (ZVﬁ{l@r@Télnmgthyl -5-(4-
RS el oomannd o L 1 5

erelrn Z1's O or e conpound of claim 18,
wherein B Hm 20. The conpoundy of cl a ”RW
wher ei n-¥-N 2. The c X of cl alm erej
the co urtd is 8 cte romthe upcnS|st|ng
5- (2- PhgnoxyphenylY- N- ( 3t (J4- pi peri dyl) ph | ) pent anam
de; I\I—[%I\/Ethyl 3- (4- pi deridyl)
phenyl) (2- pheroyyphenyl ) pent anard d
L/ -(4-Fl uoro- 3- E yl ) pheny N%;\(,Z\,@noxy
phenyl ) pent anami~ge; oL/ - ( uor o- 55440
pi peri dyl ) phenylJ)5-(2-ph xyphen )pentana e; and

L/ - (2-Fl uoro- 4- v hyl - 5- (4- N
H

22.  The compound of claim 19, wherein Z is null.

23. The compound of claim 22, wherein the compound is selected from the group
cohsisting of N-(4-Methyl-3-(4-piperidyl)phenyl)-5-(4-phenylphenyl)pentanamide; N-
(2-Fluoro-5-(4-piperidyl)phenyl)-5-(4-phenylphenyl)pentanamide; N-(2-Fluoro-4-
methyl-5-(4-piperidyl) phenyl)-5-(4-phenylphenyl)pentanamide; and N-(4-fluoro-3-(4-
piperidyl)phenyl)-5-(4-phenylphenyl) pentanamide.

FHNE Sl Sl O

24.  The compound of claim 18, wherem B is CO.
25.  The compound of claim 24, wherein Z is null.

26. The compound of claim 25, wherein the compound is selected from the group
consisting of N-(4-fluoro-3-(4-piperidyl)phenyl)-4-oxo-4-(4-phenylphenyl)butanamide;
N-(2-fluoro-5-(4-piperidyl)phenyl)-4-oxo-4-(4-phenylphenyl)butanamide; N-(4-fluoro-

3-(4-piperidyl)phenyl)-5-oxo-5-(4-phenylphenyl)pentanamide; 5-ox0-5-(4-
phenylphenyl)-N-(3-(4-piperidyl)phenyl) pentanamide; N-(4-methyl-3-(4-
piperidyl)phenyl)-5-oxo-5-(4-phenylphenyl)pentanamide; N-(2-fluoro-5-(4-
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pi peridyl)phenyl)-5-(2-phenoxyphenyl ) pent anam de. 22.
The conmpound of claim 19, wherein Zis null. 23. The

woaopmdysd4 of cl ai m 22, wherein the conpound i spPeelusedosdo1131
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fromthe group consi sting of
L/ - (4- Met hyI (4 pi peridyl)phenyl)-5-(4-phenyl phenyl)
pent anam d
(pznerﬂduapfeﬁrybézm@a Pét-PegmYRNeEMPStNaMdEh e AT pREIRyTffiluAro-5-(4-
I@;yﬁﬁner% A4 Wﬁﬁer’ﬂylpﬂ%wwutaﬁarﬁﬂep' peridyl)
pheny - phenyl phenyl) pent anam de; and
N-(4-fluoro-3-(4- piperidyl)phenyl)-5-(4- phenyl phenyl )

pent anam de. 24.,The conpound of ¢l ai m er e| n
iIs CO 25. The d of o atyh 24, e|n
nul | . 26. Thel conpound of(Jclai m 25, ein th

c

conpound i s sel ectedwtromthe grp i sting of
L/ - (4-fluoro-3; (4;piperidyl )ophgnyl) 4- Ox0- 4- (4 phenyl p

henyl ) but an
L/-(2-fl uor%j;d(er%@(adr ?%3 - 4- 4 enyl p

henyl ) but an de; or o-
3-(4- plperld& ) phenyl ) - 5- ®X0- 5- (4- pheny! phenyl)pentana

m de; 5-oxo-5-(4- phenyl phenyl )¢
L/ - (3-(4-piperi dyl)phenyl de
L/ - (4- et hyl - 3- (4- g

pi peri dyl ) phenyl) - 5- oxo- 4- phenyl phenyl ) pent anami de;

L/ -(2-fluoro-5-(4-piperi dy1 ) phenyl ) - 5- oxo- 5- (4- phenyl p
hemy| Jherdoapaohd ef claind1 Lwhdraindheicbinpourat S-epdntiomerically pure.
pi peri dyl ) phenyl) - 4- oxo- 4- (4- phenyl phenyl ) but anam de.

et SRR oL P b a5 BB ghel pure

wherein the conpound is diastereonerically pure. 29. A
PG MEC @3HatrBade BiOATP 86inpbSlitiort st comprisees aherapeuucany effective

therapeutlcall effect|v u of t
ATEPILD! RN ABCEUN [ A Bz Be S el CRRPEPIS Saier
A pharmaceuti cal conposition made by adm xi ng a

conpound of claim 1l and a pharnmaceuti.cal »
C%WP, d¥ pharmaceutical composmonp made by admixing a c%%wcp%%tng %lf %Iaim 1 and

a pharmaceutically acceptable carrier.

31. A process for making a pharmaceutical composition comprising admixing a

compound of claim 1 and a pharmaceutically acceptable carrier.

32. A method of treating a subject suffering from an affective disorder selected .
from the group consisting of depression, major depression, bipolar disorder,
agoraphobia, specific phobia, social phobia, obsessive-compulsive disorder, post-
traumatic stress disorder, acute stress disorder and anxiety, comprising
administering to the subject a therapeutically effective amount of the compound of

claim 1.

33. A method of treating a subject suffering from a urinary disorder selected from
the group consisting of urinary incontinence, urge incontinence, urinary frequency,
urinary urgency, nocturia and enuresis comprising administering to the subject a

therapeutically effective amount of the compound of claim 1.
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31. A process for nmaking a pharmaceutical conposition

conprising adm xi ng a conpound of claiml1l and a
woheosagsut i cal | y acceptabl e carrier. 32. A nepbooaseds/001131

treating a subject suffering froman affective

di sorder selected . fromthe group consisting of

depression maj or depression, bipolar disorder,

@rap obla speci fic phobia, social phobia,
0 hQshefirestine a(ﬁ“§kﬂ°58ﬂffe“ﬁ6§'10"’t AR gAY diserdes selected from

dﬂhéogr@@b co’a‘%i&lﬁg SOfF Gsesitgll BONHE! bﬁﬂqlaaﬂél‘v%é/ and anorexia nervosa
co rising adm nistering to t he subj e

RifsEng ?elamm%;eré?g gbﬁhq/éualﬁﬁhﬁtth@wapph@a@brqé@ghw gfmount of the

5 Cd:cﬁh;SBuhd otdlaih 1met hod of treating a subject suffering
froma urinary disorder selected fromthe group
consi sting of urinary incontinence, urge incontinence,
urinary frequency, urinary urgency, nocturia and
enuresi s conprising adm nistering to the subject a
t herapeutically effective anount of the conpound of

10 claim1.34. A nethod of treating a subject suffering
froman eating disorder selected fromthe group
consi sting of obesity, bulima, bulima nervosa and
anorexi a nervosa conprising admnistering to the
subject a therapeutically effective anount of the

15 conpound of claim1.
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