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the I nvention This invention reI ates to 4, 4-biarypiperi d| ne derivati AR" 2003
which have utility as ligands for opioid receptors. in

bi ochenistry, a variety of endogenous opioid conpounds and nonloummm&ﬁl |"|
opi oi d conmpounds has been identified. lyn this effort, significan

has been focused on understanding the mechani sm of opioid drug acti ongses
particlarly as it relates to cellular and differentiated tissue 0

receptors. Opioid drugs are typically classified by their bindi j mjwmmjmmm 'm”m
selectivity in respect of the I ffer ed tissu

to whi chba specific drug speci 2% IM& Pl%lﬂ DfE'e'{ se 15 , receptons
include mu (p), delta (b) and kappﬁMﬁM@At | east three subtypes

of opioid recept ¢fi$in(éRen Q%ltets% @@f@lahfﬁﬂaﬁl)ne%ﬁvaﬂ\?e%%hkh@Qv@tﬁ\ﬂty%@%ﬁzmémo?d in
t he SC|ent|f|c |iterature. three receptors are present int central

and per i phePRiPid BEFRIRS%S systems of many species including man. Activation of
delta receptors mntmhnmsfszmd riberoistpt & earietyrof eraldgerioss @il copoumidzoenon-

anal gesi,g i Qn oué Qﬁ(bé@ﬂ lldéﬁggig:g ti‘gso g@t élér‘hfﬁ;ﬁ t(?%egr}aﬁ has keen

gastroi nt estl r har macol ogy of
Opi oi d Pept TOG@@" °” WES&H 'Eﬂ/thT%H&”'S'IP ofopioid gue\8eian. AeHelati a8 toelBles orreiue . The
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medi at e anaﬁl@b@ﬁﬁef&ﬁéd §$§d%1chém0r5 SEwhighea él?@lcélﬁ éh’éépﬁﬁ‘estws@sﬁoﬂ%nﬁeﬁe&e

recept onsi SreRediét ﬁ&]hdé&h‘y(p;‘ @glgqg) 2Hd %pﬁ;yf'(; ¥cipidreh fol | owed the isol atl on and
characteri Zation, of sE;@gogeno > cc)efnk:e

ti which are |i for
the delta recept 0f'CPRELETLHPTS t"l’?l@Bdﬁ @g’dggﬁa@ddﬁam@?‘dg Ef%?
i nf or mat i ondedomentted imethd eicientific ditegtirer ,Alllthtee aecsptosy arpi wesent inothe | degtrdl uan(tt | on
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to inhibit |ntest| eri

receptors. Pfogice "8?1?“&“%1’6’%%3 '@HF% wqufﬁﬁa'ae%'"mc'n aﬂ%‘“”f@é’@“fﬁ”&% S.
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delta receptor, 3

are said rmacol ogi cal and t herapeutic
ef fect sPsuch as HnENYELELfithe PH'@'QC&&@% %Fptﬁbé?nf‘srfg%"ﬁlé‘cﬁeé?t SHSCRYFR which
conpounds. THievedrtha jroRtiat anhewrasterizdtion o etdogenaus enkerrafyopertidesaveics Leggest ed
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et al in wffva@w SR SR Peartel B0 sl Py BretRm hr st e ST ee.
Body, " J. CDelm re@iptors melidte andRjesiehatrdo nat @8i8sar REGIDI inteSthalltBansitlipde nbanet he

oral adgpni gﬁgr&qér,gmocpfnuaeog%%aryl pi per azi ne corrpound ina study of
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oxat om de. Effects clum
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schizophrenia, Alzheimer's disease, and respiratory and cardiovascular functions.



Eur opean Patent Application No. 458,160, published on Novenber 27, 39PfAR 2003
refers to 20 certain substituted di phenyl net hane derivatives as analge5|c
and antiinflammatory agents) including conpounds wherein the nethyl ene
bridging group (linking the two phenyl noieties) is substituted on the

met hyl ene carbon with a piperidinyl or pipgrazinyl group. South African

Pat ent Application No. 8604522, which was published on Decenber 12, 1986,
refers to certain N-substituted aryl al kyl and aryl -al kyl ene substituted

am no- het erocyclic 25 conpounds, including pi perdi ne derivatives, as

cardi ovagcul ar, S t ent
Appl i cat |§on No. ??1? gg%héameg%l ! ed E@E‘Peb(?ﬁtﬁaesbfa% ﬁ‘%@@@@ eCir%glﬁ?@ tc|E§rta| n
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is a contindimpisheRd df R dolBryRpiberbfifie EdMPoOMER LRLEI 6 RATRPE MktaboRatdni isul arly
30 conpounds whi c e free of addictive character and ot her adverse side
ef fects of BB MR e(?[? opi ates such as norphi ne and pethi di ne. The present
i nventor has di sdrot\Riased Laveis) Biltragdfarsstianfand E4sriticarof Opatpmidedi Ras,d@gs, \eat i ves
that ar qoPORRY XBRShiciEd, 4684, Y6 esﬂ%é 8, %uf&br%a'né %ngﬁlfager faraemé{myéméyq;f
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e -t ory (7 SRR SHREE Dl e DRAROBRIAE AR sn A S B o
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ost eoart hri g1 g3-nyafRyinemi)S -sHadyibtRfibREEBt deyivasoue!  di sease, ur ogenl tal tract

di sor d h i
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or bet hanolt ) incREMg c@ﬁp@h@mmre.mﬁehdét%b bﬁ&’éﬂét@&ﬁm (iMHY t6E Rlghahyl E@Ieﬂ&l)t S

subsequen S, _sur.ge ry o e
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wherei n R~ i s hy&ouyéfricamPatent Applicetianiioa BaddR3Z, wiaish @ag ryblishied on Reeamben1% he

t ot al nunbengsn‘ rek&rs EdRein NaS RERuUte a@hgﬂfan@éryntaﬁz@%ne a6bstituted RiflimolHeterdefial Kyl -
etero
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(C&3-C)cycl 8edrRigly-ag€Ms.CB) al kyl , wherein said aryl and the aryl noiety of

said aryl-(C-- Cem}apyérrpaaér@;\wica%% 135@@10&1&@[#\@& loyfeﬁrhm@h@wlre@@do
napt hyl , and ety of said

b er gy yi - PetedetyRhil pREisghe Bintho Aes R RN Ao IR BLY 00 Sool 1 |
pyrazinyl) 20 beﬁ'ﬁ@?d? arepntinuingi neet y the@o@uinﬂm\@erﬂ oplpishoamrelrdsy particularly

Isobenquurybmpma@mhcw arel ms@lovladd.bts,elmmché anBeaRérTbdlane! ¥de opbdtd RY! .
carbazolyl, 1 ui na pyridazi nyl, pyrazinyl,

ci nnol i nyl, ¢ %@R‘&ﬁ“i‘ﬁ'ﬁf? Suc%tﬁéﬁ%%(% rlene&? Pe‘b% hi nyl , hypoxant hi nyl ,
pteridinyl, 5- az db§ pregentyriventeraes disgevered] § nqveli @e@mobpymiauylmwidine derivatives

I m dazol Opymad br@yFJotenPéMdrééie‘éﬁ\bérdeﬁé dbibii i aney é:%l?é}le %yfw el ﬁ‘éaWént oPPéﬁ%ﬂ?JnMﬁ.
oxadi azol yl i SO

a
oy rotyl .t BigeR Traan Sh IS, Soletsh: ORGP AR P JoTs QAN Pl
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sai d heter OGbéEééeCsﬁaﬁen Q@s@és@yéystew Supts |eﬂﬁﬁeﬁgto§)|§0 mﬁé\ﬁtﬁétﬁ%%oﬁferwﬁﬁgyr at ed

nonar omati ¢ nmonoc ic or bicyclic rlngR ereln sai d nonocyclic
ring systeng2etdist ﬁ'of“'f"(f’ﬁ‘("?'cﬁﬁeaf% rdtebls °‘f’?'ﬁé”dé%{?%dwcﬁ?'@hﬁ'aqueanmﬁfﬁﬁnaﬂ 0
three of whidistentiany n@piceogerid gyspspsiaept amedtisstdels ADmAitpbr Secrefier] adhereish sai d

bicyclic ri te >0 i L car ns,

r o one.§o P YShEETBORIE QAR o SR ORI PSR

wher ei n 48ny sy ghestarsy Couaiétaécﬂ @RS infemmatorr doyddrs sudtppeftiegmato Whntﬁiay
optionally be substituted with fromone to three substitutuents, preferably

with one or two substutituents, independently selected fromhalo (i.e
chloro, fluoro, bronmo or iodo)) (C--C6)alkyl optionally



1 Q MAR 20@3 -4 5 substituted with fromone to seven (preferably w t1) MARZH03
zero to four) fluorine atons, phenyl, benzyl, hydroxy, acetyl, am no,

cyano, nitro, (C, -C6)al koxy, (C,-C6)al kylam no and [(C, C6)al kyl]2am no, and
wherein any of alkyl noieties in R (e g_, the alkyl noieties of alkyl,

al koxy or al kyl am no groups) may opti onal I_%/_ be substituted with fromone to
seven (preferably with fromzero to four) fluorine atons; 10 Rz is

hydrogen, aryl, heteroaryl, heterocyclic, S02R4, COR4, CONR~-R6, COOR', or
C(OH) R5SR6 wherein each of R4 R5 and R6 is defined, independently, as R is
defi ned i whi ch
they ar eg b O?sgéogﬁ nsi%iI éaaonar&s d m%?% Q{% Ségwsegd}éeagemuﬁ%gmg ?rg%t lsorcf UF}? %s

cont ai ni ng &nnem ineerinenset hy@elah(grgerl@ﬁﬂaatbloh@oye)l wpmwcemndmmemm%e from

O Nand S ck%ﬂﬁ%a\"’@@de%éhcﬁa@' ddaadalcnonlae( el O@rdy;bendan? el rRENEIN © dp'fetére
defined as suc terns are defined above 'b] ini

wherei n any %’fzo‘{'??ép'ﬁ‘?syfwcat'ﬂ?t BIFQine o eé??d’o edt“égr Brc% thkW’iﬂ?faéf‘iaf@g“péqmsRZ”‘?ray
optional |y teelsallisfidits sdtsequentth cdrdienbypass sugetytanegraftingst i t ut uents, preferably

W th one,or two substutituents, in e){nv%etloected from halo (i.e.,
chl or o, 9Iuoro brono or iodo), (C nally substituted with
fromone to seveRni§ prestien ilates G eaTHPORTds9f e fasmila four) fluorine atons,

phenyl, benzyl, hydroxy, acetyl, am no, cyano, 20 nitro, (C~-Cs)al koxy

opti onal ly substi tuted with f{om one to seven referably with fromzero to
four) fluorine atons, (C,-Cd¥al kykam no and_[ (€, -Cs)al kyl]zanino; R3 is
hydr oxy, (C, -C6)al koxy, NHSO2R uorine or CONHR , wherein R
and R8 are the sane or differen
(C -C4)al kyl, (C--C4)al koxy and Re=-
of 4 or less carbon atons, andzhher ejr the al kyl noieties of R
and RB nay optionally be substltuted with fromone to seven (preferably
with fromzero to four) fluorine atoss;,.-and Z' and Z2 are sel ected,

i ndependently, from hydrogen, halo andN(C~- C5)al kyl; with the proviso that
there are no two adjacent ring oxygen mtons and no ring oxygen atom

adj acent to either a ring nitrogen atomor a ring sulfur atomin any of the
het erocyclic or 8ferbiaReiscarpbeneiybiCets)aioxy-(1Rujakylt, whareih thiéotal number of

Phar macayt i ebdy 2866 Pl & 5! 8yt ﬁw;ieaﬁmnp%m@em Phabekieg. eqampnds of
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corrpounds Ofro&r}ﬁxeﬁ;ﬁpraﬂyln@pth Iaérﬁi Whase s%er{e?drébrﬁ?anhsthé“h@femég Al of &84 hy!

et hyl am de razol e p her ‘exanp| es of
preferred cB‘?ff)’%ﬁﬁ'dé"g?)algﬁe ?rﬁr ﬁﬁ'?ﬁ‘{ éﬂdgpet V\%%?G ﬁ“@%"ﬁzg'y'hyaw !
fl uor o, 2CONbEhzofMESOZCHBIYI, oisoguiblyio kgnzotiibeyl, Clemhgmmd\é pyrazotyl, nodody, I!scmddlytt hei r

phar maceut i Sé’rlz’n')fda%ﬁe%ﬁrm € caBdzbig), a‘f’ﬁS-@n%@i(ﬂ/l 49wﬁ§z§fﬁm Op n'dézggnd Ir?&Z 'Ogr 65 .

useful in the at nen f a Vv urol ogi

gast r oi nt esf ”y dP@r&ﬁjeﬁ@ q”%[‘%\ e?é lB‘f’y'dl §Q?P‘?ﬂ§'g%y? ﬁtﬁTJ1Whn5 FRECYUABYL &4 wi t h
t he conpounedzaugtilyt ctrramnmrldmyanrddazhlepyndlma:ymdwumndmal byyazalopyeiptididyl, exazalyit s ar e
rejection igy/Rad k6RSP! BBl 6\E’zﬂhué‘%!yl” FHaRA, tp@razellw 'p?er?Q( teﬁjé{oﬁ’/f“tﬁaz&?i' n,

neurogenlc ﬁ%l n, nonsofmatlc ﬁal n, strok e, cerebra hem ca, shockﬁ ead
traunmg, Spi Rua"Yic dpatohuREidingy 20t RYERIIY: 1BEgWPETei m'%éﬁé%%vejco@%ﬁ %
di sease, sysetennstw:hd Unpuiesy eofy sdidke reteosydic-(Qejatkpi ndressalevtdd diosorseigratedsoch as

gastritis, gl ar G n&@@malﬂé’%hoc]%hg%ﬁﬁﬁ%ché tifd LRRINR RAYEH s%)ﬁnr% lic ring

functi onal oea nct i ona t1on, nonul cerogenic epsia and
ot her di sor B¥Siensofoniast fromiour 3p seven g FPON ARinse o8y ene fctires ‘ﬁfa‘WfF‘Fh ®AY oni c
pai n, neur oggtiohally bairepladeomsto AN ar $iadnd whaleinesatd Bisyclic gpsyseheroondinsander s

s gtcgr o 0 QB MR B e, O ARG LS BB BN BR ek ! o ¢

+ C4)al kyl having a total

sease,
ur ogeni t aI pr 5}@[ Scﬁng(y\fhgr@msang atthe aryl hetarepsy! gr heterocyclic moieties of R' may optlonally

be substituted with from one to three substitutuents, preferably with one or two substutituents,
independently selected from halo (i.e., chloro, fluoro, bromo or iodo), (C4-Ce)alkyl optionally



15 incontinence) hypoxia (e :g_, perinatal hypoxia), hypoglycem c nedrbMAR 2003
damage, chem cal dependenci es and addictions (e.g, a dependency on, or
addiction to opiates, benzodi azepi nes, cocai ne, nicotine or ethanol), drug
or al cohol w thdrawal synptons, and cerebral deficits subsequent to cardi ac
bypass surgery and grafting. The present i_gyenti on also relates to the

phar maceutical ly acceptable acid addition and 20 base addition salts of
conpounds of the formula |I. The acids which are used to prepare the
pharmaceutically acceptable acid addition salts of the aforenentioned base
conmpounds of this invention are those ich formnon-toxic acid addition
ol To 18 . OsutleB W TPk G o8 sEiet IRRE P L 4P ol B DPE AP B hc s
t he hydr ochberjdéydrbwydreobtylorande, digrdr oitodi (GeCs)alkdy,at@;Cspilkiléraine, artoi KO4-f at e,
phosphat e, ] &m,%o 1, Cht b Lt 5
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oy o b Vo8l Re RS b cBaop By S 1P b st B s F a1
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effected or facilitated by | ati (Ly €. . 1R asin reasi ng)
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amount of aawbRpwetie: simet diaifeenhardaerd selesteddrophydnmers UCi-Cadlky, (6f-€dkdxye sal t

thereof, thgiq {ca-c@)fafkw&\(-%dam heRRY b ek D8 Rr S CEBSH atbihs CRRUHe RN 2
phar macgﬁtl al nvention also relates to the
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acceptable 10 carrier, This i _ I
BUREEES o T 1, 85k Plontly e, obukast R 400 RuRCSvER s 1 or
t he tr eamentprajéraizly ditisthordeero dx foarpfhabring avoms;ehé t r eat nent of which can be
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manmal , conpri sin ﬁdm nj sterjn 0 rraglmal i.n need of such treatnent an
it ERnt 9

amount of a conp8UhtiesrovERLe BE r%"q%)’mf NHRAPGRETR T YPISINOER L i ve
sal t t her eoftomtadizcent o efheea ting/wiragan stomarr g9 sulltih atvtmso eesf tir hateyoaytlicioon.

Thi's i nggnt hQeroaliShoiétRk 8f Bfmdi); @ phar maceutical conposition for treating a
di sorder or conditjon selected from.infl tory di seases such as arthritis
dibep RRRAT AT &9

(e.~c ., rheumat 8} HPPEqUdcalyFcerta RrSUER S9MPOPSri asi s, asthma, or
i nfl anmat ory bowetefeies easpounds sithel@rsulaf incledepihoset areyeirf Bhistoyaoprepyinietrals

ast hma, cougl d Ao jes in j IS as
gastriiic, S FReamRant e Gl PancAak, BEFhbORY, 2o N ARIRIN oF
functional ®E&YPH¥Ea, functional distension, functional pain,
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i ncl uding a human, conprising a glutamate neurotransm ssion nodul ating
effective anmount of a conpound of the formula I, or a pharnaceutically salt
thereof, and a 30 pharmaceutically acceptable carrier. This invention al so
relates to the use of the conpounds of the invention in order to formul ate
medi canments for the treanent of a condition selected frominflamatory

di seases such as arthritis, psoriasis, asthma, or inflammtory bowel

di sease, disorders of respiratory function such as asthma, cough and apnea,

o, b . ~r- r



1 0 MAR 2003 _7_ 5 nonsomatic pain, acute pain and neurogenic pain, 10 MAR 2003
system c |lupus erythematosis, Hodgkin's disease, §jogren's disease,
epi |l epsy and rejection in organ transplants and skin grafts, in a mamal,
conprising adm nistering to such mammal, including a human, an opioid
receptor binding nodul ating effective annuﬁt of a conpound of the formula
I, or a pharmaceutically acceptable salt thereof. 10 This invention also
relates to a pharmaceutical conposition for treating a disorder or
condition, the treatnment of which can be effected or facilitated by

nodul ati ng d I ,
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ni coti ne, roLn or aine), chro nsomatj c pain, ain and
neur ogeni ¢ %ﬁ'ﬁ: bé‘\?gstt 2E Lis%ﬂﬁf's' eae%e&f ﬁ@hﬁ@ép%&a%ﬁﬁwwwécﬁﬁgﬁg %}P Sogren's
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al koxy), may Qﬁ J( fnear or branched, and they may also be cyclic (e.g,

cycl opropyl, cyc 3buty|, cycl opentyl, or cyclohexyl) or be |inear or
branched and cont ai n cyclic nmoieties. 15 The term "al koxy", as used herein,

means "-O-al kyl", wherein "alkyl" is defined as above. The term "al kyl ene")
as used herein, neans an al kyl group having two avail abl e binding sites
(i.e.) -alkyl-, wherein alkyl is defined as above). The term"treating" as

used herein, refers to reversing, alleviating, inhibiting the progress of,
or preventing the disorder or condition to which such term applies, or one
or nore synptons 20 of such disorder or condition. The term"treatnment"”, as
used herein, refers to the act of treating, as "treating"” is defined
|nned|ately above. Unless othermnse i ndi cated, "hal o" and "hal ogen", as
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brom ne, chlorine or iodine. Conmpounds of the fornmula |I may have chiral

centers and therefore may exist in different 25 enantioneric and 10 MAR 2003
di astereomc forns. This invention relates to all optical isonmers and all
ot her stereoisonmers of conpounds of the fornmula I, and to all racem c and

other m xtures thereof, and to all pharmacgutical conpositions and net hods
of treatnent defined above that contain or enploy such isonmers or m xtures.
Forrmul a | above includes conpounds identical to those depicted but for the
fact that one 30 or nmore hydrogen or carbon atons are replaced by isotopes

thereof.sSuch compoundsiRLRo 'r@é?ésu o aaﬁharrrﬁ% cﬁélnhcoﬂ@g&t%hq‘%'ilﬁgc? LRGeS drD

nmet abol i sm phar noki netic studi es and ssa ecl
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anhydri de or anot her suit re
Nphenyl tri f3TRb P h£ABBRHNT offi HEBRMiH It 196 PrrbaEretieRly sHalbereshchd o3
pyri di ng) tphastdvgltaaiyrecepmblotinaer. tri al kyl amine, an alkali netal hydride or

an alkal ! metal GAr ROORLPasd Rk B el d RIMBRATRUARRG. R gk 6o o5t e

of formula 3. This reactio clororn ane at a
t enper at ur ORI H‘&d'f’?'ﬁﬁﬂtsaﬁ%hh? t@@‘“ﬁ'ﬁ of Wecqn@rqn@e'e@@ﬁﬁr@mamwatw deeasgdl y at
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sol uti on of as rret anol or
et hanol 35 wj fpctignag Q?W%Sﬁéﬁs’?r'ﬂﬁﬁbl@yboa’ﬁi syedrpes.cfupctional diatrikqeat kipgtiangl distpnsion,

functional pain, nonulcerogenic dyspepsia and other disorders of motility or secretion, and
emesis, stroke, shock, brain edema, head trauma, spinal cord trauma, cerebral ischemis,
cerebral deficits subsequent to cardiac bypass surgery and grafting, urogential tract disorders
such as urinary incontinence, chemical dependencies and addictions (eg., addictions to or
40 dependencies on alcohol, opiates, benzodiazepines, nicotine, heroin or cocaine), chronic pain,



and pal | adium acetate with 1, 3-bi s(di phenyl phosphi no) propane ( DPPP) ory g MAR 2003
anot her suitable palladiumligand. O her suitable palladiumcatalysts sucﬁ

as bis(triphenyl phosphi ne) pall adi um dichloride may al so be used. This
reaction is perforned at tenperatures rangi ng fromabout 20C to 100C. 35
Treatnment of the ester of forrmula 4 with am.al um num am de of a primary or
secondary am ne, for exanple, diethyl amne, in a solvent such as

di chl oroet hane or toluene, at a tenperature ranging from about 20C to about
the reflux tenperature, preferably at about the reflux tenperature, yields

the corres ' am.de r sl l.atd o : R
ar oup_on & hatieRaie B Sace, i Y Rurtop® b 80 idhug WA, ﬁ%"gﬁﬁﬁ ner
as 1 0 MARise#rg3 Sjogign’s diseesgs ERiigRsy @ yeientioft Bsugan: tmpapiqnts argl gkin graftsyyn an
Schene 1. ThenGedrpomipesiey adrafisting 1§ sich MEAGAJInBRER a AuhXil rp0pbiclebdpher e
at pressures. rangin \ fro bout 14} jio 100 St il et hanal or. ot her. anot her
Sol vent _sucRnd8s Jtplro;gHegive Emomil ok A SOmPod s e 4R o & FretissRdtrAly
conpound of afw@pieblegalbther®dfi s reaction is typically carried out at a

t enper atjgr e fromyaRAMfenfde dis9 raledito 4 Prarmadelitits! dRIFRGIALLH tRoatify £HREAD oy at

about roomtenperature. 10 Treatnent of the conpoynd of fornula 6 with an

al dghyde ang® Hf‘ﬂh‘?fr?qt’ﬁ‘é’&t"gwg/%b?aﬁW&%Fﬁ@grfaﬁ'%dﬁérm?%@w& mb‘]'@d%ﬂf\fl}g"fe. q_,

spdi um bor ohgedptoden ennamnlail,Uqud'ylgrad’mlmamI'Qodmiisﬂ@)an apividohiecdplton bowdieg adaating., 2

di chl or oet hape;f (AR 58S coidbunaiat fﬂ? MMEE% §H@J&m9&uﬁ£§%§9 b#eestangig@)f, or
nging rroma to 1 ' y a

tol uene, at a tenperature r _ out o era t
about room ©BHPBhENATesticall aspep@bleaTiglesi r ed conpound of fornmula 7. 1 0 MAR
2003 5 -151 SCHEMEhisRdentidBuisol rdibles #zthblase of th&4omboufdis dththe invéaiby lin) orddr3c 0 N N~

J Ph Phd 1 HO Zaieffedicamantdlor the E&‘;neﬁ%?ggisorgergnongﬁor/, thh tréatmant of FciNan be
effected or facilitated by modulating in a mammal, including a human, comprising administering
to such mammal an opioid receptor binding modulating effective amount of a compound of the
formula | or a pharmaceutically acceptable salt thereof,

20 This invention also relates to the use of the compounds of the invention in order to
formulate medicaments for the treament of a condition selected from inflammatory diseases
such as arthritis, psoriasis, asthma, or inflammatory bowel disease, disorders of respiratory
function such as asthma, cough and apnea, allergies, gastrointestinal disorders such as gastritis,
functional bowel disease, irritable bowe! syndrome, functional diarrhoea, functional distension,

25  functional pain, nonulcerogenic dyspepsia and other disorders of motility or secretion, and
emesis, stroke, shock, brain edema, head trauma, spinal cord trauma, cerebral ischemia,
cerebral deficits subsequent to cardiac bypass surgery and grafting, urogential tract disorders
such as urinary incontinence, chemical dependencies and addictions (e.g., addictions to or
dependencies on alcohol, opiates, benzodiazepines, nicoting, heroin or cocaine), chronic pain,

30 nonsomatic pain, acute pain and neurogenic pain, systemic lupus erythematosis, Hodgkin's
disease, Sjogren’s disease, epilepsy and rejection in organ transplants and skin grafts in a
mammal, comprising administering to @ mammal in need of such treatment an amount of a
compound of the formula | that is effective in treating such condition.

This invention also relates to a pharmaceutical composition for treating a condition

35 selected from inflammatory diseases such as arthritis, psoriasis, asthma, or inflammatory bowel
disease, disorders of respiratory function such as asthma, cough and apnea, allergies,
gastrointestinal disorders such as gastritis, functional bowel disease, irritable bowel syndrome,
functional diarrhoea, functional distension, functional pain, nonulcerogenic dyspepsia and other
disorders of motility or secretion, and emesis, stroke, shock, brain edema, head trauma, spinal

40 cord trauma, cerebral ischemia, cerebral deficits subsequent to cardiac bypass surgery and
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grafting, urogential tract disorders such as urinary incontinence, chemical dependencies and
addictions (e g., addictions to or dependencies on alcohol, opiates, benzodiazepines, nicotine,
heroin or cocaine), chronic pain, nonsomatic pain, acute pain and neurogenic pain, systemic
lupus erythematosis, Hodgkin's disease, Sjogren's disease, epilepsy and rejection in organ
transplants and skin grafts in a mammal, comprising an amount of a compound of the formula |
that is effective in treating such condition and a pharmaceutically acceptable carrier.

Unless otherwise indicated, the alkyl groups referred to herein, as well as the alkyl
moieties of other groups referred to herein {e.g., alkoxy), may be linear or branched, and they
may also be cyclic (e.q., cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl) or be linear or
branched and contain cyclic moieties.

The term “alkoxy”, as used herein, means “-O-alkyl”, wherein “alkyl” is defined as above.

The term "alkylene”, as used herein, means an alkyl group having two available binding
sites (i.e., -alkyl-, wherein alkyl is defined as above).

The term "treating” as used herein, refers to reversing, alleviating, inhibiting the progress
of, or preventing the disorder or condition to which such term applies, or one or more symptoms
of such disorder or condition. The term "treatment", as used herein, refers to the act of treating,
as "treating” is defined immediately above.

Unless otherwise indicated, "halo" and "halogen", as used herein, refer to fluorine,
bromine, chlorine or iodine.

Compounds of the formula | may have chiral centers and therefore may exist in different
enantiomeric and diastereomic forms. This invention relates to all optical isomers and all other
stereoisomers of compounds of the formula |, and to all racemic and other mixtures thereof, and
to all pharmaceutical compositions and methods of treatment defined above that contain or
employ such isomers or mixtures.

Formula | above includes compounds identical to those depicted but for the fact that one
or more hydrogen or carbon atoms are replaced by isotopes thereof. Such compounds are
useful as research and diagnostic tools in metabolism pharmokinetic studies and in binding
assays. Specific applications in research include radioligand binding assays, autoradiography
studies and in vivo binding studies.

Detailed Description of the invention

The compounds of formula | can be prepared according to the methods illustrated in
Schemes 1-@ and discussed below. In the reaction schemes and discussion that follow, unless
otherwise indicated, Z', Z4 R, R? and R® and structural formula | are defined as above.

Scheme 1 illustrates a method for the preparation of compounds with the general
formula | wherein R® is (C-Cg)alkoxy or fluorine, R? is CONR®R® and R’ is as defined above
with the proviso that it is not attached to the piperidine nitrogen at a secondary alky! carbon or

(QEQWR%FZUB}

NaBH( QAc) 3 SCHEME 1 CONTI NUED R5 RSRsNH,
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| wherein R is a group that attaches to the piperidine nitrogen via an

aryl noiety or a primary or secondary al kyl noiety, can be prepared by
treating the correspondi ng conpound of fornmula 6 with an al kyl ating or
arylating agent of the formula R X) whereig. X is a | eaving group such as
chloro, brono, iodo, triflate (OIf), nmesylate (Ows) or tosylate (Qs), and
sodi um or potassi um carbonate or another alkali mnetal carbonate or 10

bi carbonate in a solvent such as dinethyl formam de, dichl oronethane or 1,2

di chl h ' - .sh

pel ow | noscrbay Goul SRRt AR RP8e SRl R 2107
15 Conpoundgetioxt heflegpinerialcobled hut4°C imkder tetrakgdrotrany dnd hen casoldtien 9f epar ed
by depr ot eCBthlﬁlhmE?s SRYh ?oSIPOﬂQ'rQQJm% Eafutloﬂshﬁefn tRefateE i tH‘Pll'-t%nZylp(ﬁé’ﬁcﬁﬁo‘ﬁb BndX 'S

(C~-Cs)al kyl) boron tribromde i1 n dicloronethane, or 'wth aqueous
hydr obr oni cthéﬁohl'“%{Ha aligwed it waygy tgyoodt tefiprAtuEda PiRAtCE: the FrfeRPFiRg eomreund
di met hyl f or pegintles 1.t a terrperature rangl ng from about 0C to t he refl ux

t emper at1 re, as %ne |veI¥ tl?C? ne d?nv E“o? orrrﬂﬁg%tlH eetr zdrgfur Wﬂn EQH gcp bor on

20 tribronm de is uge erature is pre robrom c
aci dl acet i cwarcmdgnesluma,telmmawbtﬁum abQO CQ to thetreflitx tarRECatirs, (peferbidy stemnMen

sodi um et hageel, N R dhiGre!Sr 453G hree hours and then heating to reflux and letting the reaction
proceed for another hour, after which N-benzylpiperidinone is added to the mixture. The
resulting solution is then stirred at a temperature ranging from about 0°C to the reflux

15 temperature, preferably at about room temperature, to produce the corresponding compound
of formula 1.

The compound of formula 1, produced by either of the above methods, in
dichloroethane is then treated with phenol and aluminum chloride or ancther Lewis acid (e.qg.,
boron trifluoride etherate), and the resulting solution is stirred at a temperature ranging from

20 about 0°C to the reflux temperature, preferably at about the reflux temperature, to produce the
corresponding phenol derivative of formula 2. The compound of formula 2 is then treated with
trifluoromethane  sulfonic anhydride or another suitable reagent such as N-
phenyltrifluoromethanesulfonimide, in the presence of a base such as pyridine, triethylamine,
another trialkyl amine, an alkali metal hydride or an alkali metal carbonate, to form the

25 trifluoromethane sulfonate ester of formula 3. This reaction is typically performed in
dicloromethane at a temperature ranging from about 0°C to the reflux temperature, preferably
at about room temperature.

The compound of formula 3 is placed under a carbon monoxide atmosphere at a
pressure ranging from about 14 to 100 psi, in a solution of dimethylsulfoxide and a lower

30 alkanol such as methanol or ethanol, with a suitable trialkylamine base (e.qg., triethylamine)
and palladium acetate with 1,3-bis(diphenylphosphino)propane (DPPP) or another suitable
palladium ligand. Other suitable palladium catalysts such as bis(triphenylphosphine)
palladium dichloride may also be used. This reaction is performed at temperatures ranging
from about 20°C to 100°C.

35 Treatment of the ester of formula 4 with an aluminum amide of a primary or
secondary amine, for example, diethyl amine, in a solvent such as dichloroethane or toluene,
at a temperature ranging from about 20°C to about the reflux temperature, preferably at about
the reflux temperature, yields the corresponding amide of formula §. Variations in the nature
of the R' group on the piperidine nitrogen can be effected in the following manner, as



1 0 MAR 208 -14 5 R5 N Rs SCHEME 3 R5 2 NZ / Rs OR BBr3, CHzd 2 720 MAR 8003
R~ R~ 7 9 Conpounds of the general formula | where R3=CONHR can be prepared
fromthe correspondi ng phenols of fornmula 9 as illustrated in Schene 4

bel ow. This can be acconplished by formation of the triflate of fornula 10
using conditions identical to those used 1@qgfor the preparation of
conpounds of the fornmula 3 (Schene 1 ). The conpound of fornula 10 is then
converted to the corresponding ester of fornmula 11 using conditions
identical to those used in the preparation of esters of the fornula 4
Schene t o | l2ym am de
o an an ne I AERLARectt (b6 2 BPoY I shert] Yoo tid ol R AL

t enper at ur euﬂ%ﬁﬁgl gropero AMPBRIEre BIPressuRb (RNGIng Higmy alfobiuié toetvpesiainuetkanoh @
preferably @Iheﬁl%ﬁétﬁert B&vehefsLiamx a& %@&r Bidl R m&harbl, @8t piBdlke Qhe tcbﬁesgamgw th a
l'ithiumamde in et er or tetrah gtl?ro uran at a tenperature ranging

about - 78C £YMRHBY PEIOIMIE €. YR IEAEION & yRiTalY EarHas Qpt %ltta "S'E?B‘Ef?t“refg’@ atﬁﬂ’bq Hs t he
desired compoadodt thé reflox lthberaflrappereeably R3O terapedlatitel s (fornmul a 12

below). 4 1 0 MAR, 20930 I SCOR%OLQd~IBIf agrn%lﬁ_ﬁ_ with an aldehyde and sodium
triacetoxyborohydride or another reducing agent (e.g., sodium borohydride or sodium
cyanoborohydride), in dichloromethane, 1,2 dichloroethane or another suitable solvent such as
methanol, ethanol or toluene, at a temperature ranging from about 0°C to 100°C, preferably at

about room temperature, yields the desired compound of formula 7.



9 72 COOR~0 R~ SCHEME 4 R5 72 Rs/ N triflic anhydride OH pyridine R~ & MAR 2003
Rs/ ~ 1 N Pd(QAc)2 DPPP R~-~CH, DMSO Et3N) CO (Et = ethyl) 11 NH3R~-C1, Al Me3
Z2 Off 11 R (Off = triflate) 10 5 \N O ~ Z~ Zz R6/ ~~CONHR~ N R~ 12
Alternatively, the carboxam de of formula 12 can be accessed by conversion
of the triflate ester of formula 10 into tfqae nitrite of formula 13 by
treatnent with zinc cyanide and a palladium catal yst such as tetrakis

tri phenyl phosphi ne palladium in a solvent such as 10 di net hyl f or mam de, or
toluene, at a tenperature from about OC to about the reflux tenperature,
preferably at about the reflux tenperatygggemghe nitrite of formula 13 can
be converted into the carboxam de of fornmula 12 by treatnent w th hydrogen
peroxi de and sodRim carbonate in ethanol,  at a tenperature raggi ng from
about O0C to abo t he refl ux tenpePé?UF@F preferably at about m

t enper at ur e. HO
Br o R®
R* (Ph = phenyl)
0 N
) Ph”
Ph 1
HO 7! 2
Ra
AICI
)N - 3
Ph Pheno!
2 oTf 72
z O
RS
)

Ph
triflic anhydride 2
pyridine -

R'00C 22
i O
R3
N
) Pd(OAc), DPPP
Ph 2
R1°0OH, DMSO
4 Et,N, CO

(R10 = (C,-Cg)alkyl)
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SCHEME 4A R5 N Rs/ Zn(CN)2, Pd(Ph3)a DM Z2 CONH2 O 2" Zz \ CN N R 1 2003
(Et = ethyl) R 12 Conpounds of the general fornmula | where R3 is NHSO2R5
can be prepared, as illustrated in Schene 5, by hydrolysis of the ester of
formula 11 to the carboxylic acid of fornmula 14 by reacting it with lithium
hydr oxi de or another alkali nmetal hydroxide in a mxture of 10
tetrahydrofuran (THF) and water, at a tenperature from about room
tenperature to about the reflux tenperature. The conpound of forrnula 14 is

t hen conyerted into the aniline gf E&Emggﬁa ?é reaction with

di phenyl Bhosphor yl azide in the ! t hyl am ne or anot her

trial kyl am ne base, in t-butanol at the refl uxOtenperature, followed by
acid hydrolysis with agqueous hydrochl ori cRaci i n et Ip/l acetgte or with
trifluoroacetic acid in nethylene chloride./N z

4 R5RENH, AlMe, R®

R'CHO, NaBH(OAc),



15 The conpound of the fornmula 15 is then sul fonylated to produce thgg *QAMW

desired conpound of fornula 16 with an aryl -
pyridine triethylam ne or anot her
trial kyl am ne base in dichl oronet hane,

Na2C03, Et OH
di chl oroet hane or tol uene) at

or al kyl sul fonyl chlori
~ 0 MaR Zoo3 -17 5

tenperatures fromabout OC to about the refdux tenperature, preferably at

about roomtenperature. SCHEME 5 R5 OZ1 NRs/ ~1 NRlL 11 R\ N Rs~ Z1 1.
DPPA, Et3N, t-BuOH ~N(Et = ethyl) RL 2. H+ 15 NH2 NR1L 14 OOH5 RN O _ 71
Z2 Rs/ ~ | NHSO2R-~

5 Compounds of formula ) wherein R' is a group that attaches to the piperidine nitrogen

via an aryl moiety or a primary or secondary alkyl moiety, can be prepared by treating the

corresponding compound of formula 6 with an alkylating or arylating agent of the formula R'X,

wherein X is a leaving group such as chloro, bromo, iodo, triflate (OTf), mesylate (OMs) or

tosylate (Ots), and sodium or potassium carbonate or another alkali metal carbonate or

10  bicarbonate in a solvent such as dimethylformamide, dichloromethane or 1,2 dichloroethane,

at a temperature ranging from about 20°C to 100°C, as shown below in Scheme 2.

SCHEME 2
R3 % 5 O
\ 7' 2 R Z
N Z N 72
/ AR Y
R® _— Rf
R® R1X R®
By N
: |
R’
6 7
15 Compounds of the general formula | where R® is hydroxy can be prepared by

deprotecting the corresponding alky! ether of formula 7

(wherein R'® is (C4-Cg)alkyl) with boron

tribromide in dicloromethane, or with agueous hydrobromic acid and acetic acid, or with

sodium ethanethiolate in dimethylformamide, at a temperature ranging from about 0°C to the

reflux temperature, as shown in Scheme 3. Room temperature is preferred when boron

20 tribromide is used, the reflux temperature is preferred when hydrobromic acid/acetic acid is

used, and about 100°C to about 120°C is preferred when sodium ethanemethiolate is used.



R~S02C1, pyridine RlL CH2C12 16 Conpounds of the general fornula | whie( MAR 2003
R3 is nethoxy, hydroxy or fluorine and 10 RZ is an aronmatic or
het eroaromatic noiety (referred to in Schene 6 as conpounds of the fornula
17) can be prepared by organonetalic coupling of a conpound of the fornula
3 with an aryl and heteroaryl boronic acidy, wherein aryl and heteroaryl are
defined as in the definitions of R~ and Rz, in a solvent such as ethanol or
toluene, in the presence of a of palladiumcatalyst such as tetrakis
tri phenyl phosphi ne pal |l adium and a trial kyl am ne base 15 (e.~Lc .,
triethylamne} or alkali netal carbo e, as shown below in Schene 6.
Thi s reagti on is generally carried om@:ftenperature from about room
tenperature to about ghe reflux tenperature, prgleradfy at about the reflux
tenperature. RR3Z2 N JRs ~OH, THF, H20 (Me > peth 1 0 _MAR 2003
-18510TfOZ'\2\ By lRBZSCHEIVE6ArZBI§ VA
RS

<

BBr, CH,Cl,

- N

OR10

o

Compounds of the general formula | where R*=CONHR can be prepared from the
corresponding phenols of formula 9 as illustrated in Scheme 4 below. This can be
accomplished by formation of the triflate of formula 10 using conditions identical to those used

10  for the preparation of compounds of the formula 3 (Scheme 1). The compound of formula 10
is then converted to the corresponding ester of formula 11 using conditions identical to those
used in the preparation of esters of the formula 4 (Scheme 1). Treatment of the compound of
formula 11 with an aluminum amide of an amine in a solvent such as toluene or 1,2
dichloroethane, at a temperature ranging from about 0°C to about the reflux temperature,

16  preferably at about the reflux temperature, or treatment of the same with a lithium amide in
ether or tetrahydrofuran at a temperature ranging from about -78°C to the reflux temperature,
preferably at about -78°C, yields the desired compound of formula | wherein R*=CONHR* and

R* is (formula 12 below).



15 20 ArB(OH) 2 Pd(Ph3)4P, NazC03 EtOH 17 Conpounds of the formula 1 WhFﬁ‘ﬂE
R2 is tetrazoyl can be prepared, as illustrated in Schenme 7 bel ow, by AR 2003
conversion of the appropriate triflate of fornula 3 into the correspondi ng
nitrite of formula 18. This can be acconplished by reacting the triflate
conpound with zinc cyanide and a pal | adi um'€at al yst such as tetrakis
tri phenyl phosphi ne palladiumin a solvent such as dinethyl formam de, at a
tenperature rangi ng fromabout 0C to about 100C, preferably at about the
reflux tenperature. The formation of the tetrazole proceeds by treatnent of
the resulding nitrite with sodi um or SCHEMERY| silyl azi de and a catal ytic
anount of tin oxide in a solvent such as dimethylfejmam de, preferably at
about the reflR te@perature or toluene, at aR:L;['Npratur rangj ng from

| )

about 20C to abo he rﬁfl ux _benperature. Al Ky etrazol e
proceeds by rﬁaprl on. wipt h hyl ami ne or angfher ti g i ne base or an
al kali netal RydrideN-2 e ortro‘bcr anlrmedreie and with 3 riate

9 avi ng group jsuch”as chl oro,

yI ate opytidsgl ate, in a sol veN such as nethanol,
an, at tenperatures ranging fré 581.‘1} 0C to about

conmpound of the fornul
brono, iodo, triflate,
et hanol , or tetrahydrof
t he refI ux tenperature, Réreferably at about roomterrperatur
-19 5 SCHEME 7 Tf0O Z~ Zz NC z~ 22 | ~ '] \ Zn(CN) z, I\/B'@P
DVF NJ R-R 3 18 (R3 bt = CCOH)R-RB) ~N~ N\. N T

0 MAR 2003
A8 4 ~ Rs N

BuSn20 RN NON

\. NEtONa, EtOH, R6X R3 Conpounds of the general fornulla | wherein R3 is
fluoro or nmethoxy and Rz is a N1
R\ O
/ 0 O Pd(OAc), DPPP
COOR" =
N R'°0OH, DMSO
| Et;N, CO
R’ (Et = ethyl)
11
NH,R’CI, All\;l\
3 €3 R O
\N A
RB/ @ O
CONHR’
N
L
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Alternatively, the carboxamide of formula 12 can be accessed by conversion of the

triflate ester of formula 10 into the nitrile of formula 13 by treatment with zinc cyanide and a
palladium catalyst such as tetrakis triphenylphosphine palladium, in a solvent such as

10  dimethylformamide, or toluene, at a temperature from about 0°C to about the reflux
temperature, preferably at about the reflux temperature. The nitrile of formula 13 can be
converted into the carboxamide of formuia 12 by treatment with hydrogen peroxide and
sodium carbonate in ethanol, at a temperature ranging from about 0°C to about the reflux

temperature, preferably at about room temperature.



R 19 R3 (X=halo) IV 1 1R 20 10 15 heterocycl e such as oxazoline or 10 MAR 2003
t hi azoline can be prepared, as illustrated in Schene 8, fromthe

appropriate carboxylic acid of fornula 20, which can be prepared using
conditions identical to those used for the formation of the carboxylic

acids of formula 12 (Scheme 5). The carboxylic acid of fornula 20 is first
converted into the corresponding acid chloride by reaction wi th oxalyl
chloride or thionyl chloride and then treated with the appropriate am no

al cohol of the formula NH2C(R5} (R6) CH20H or amino thiol of formula

NH2C( R5) ¢Rs) CHZS. Conversion to the oride is generally carried out
neat or %n a solvent such as dichlor Sehene s di chl oroet hane, at a
tenperature fromabgut OC to about the reflux t er
about the reflg$ tefperature. Treatment with the appr
or am no thiol +MAR 2003 -20 5 generally n.
tenperatures in a such A&s di chl or onet hane A4r
Dehydrative cycl jzat i usi#gxt hi onyl chloride, Rfeat
about the reflRX tenpraty

and pyridine or a trial am reErfsudn(GiY,, tRd(Rit:ayl am ne, iln di chl or onet hane,
di chl oroet hane or tetrah of uran, at—a—tenperatdre rangiﬁb from about -78C
to about the reflux tenpgrature, préMTably starting at 1R'about -78C and
gradual |y warmng to roomtenperature) yeilds the desired conpound of
formula 1. This series oRreactions is illustrated in Scheme 8 for the
preparation of conpounds of the fornmula | wherein R3 is fHaoro or nethoxy
and Rz is 4,4-dinethy|ox§zo|y| (fornula 23 in Schene 8). Alternatively,
conmpounds of the formula 23 can be prepared, as illustrated in Schene 15

8A, by treatnent of the appropriate amde of formula 7 (Schenmg 1 ) with
triflic anhydride, pyridine or a trial kyl am ne base such as tri et hyl am ne,
and the appropriate am no al cohol or amino thiol, as referred{to in the
precedi ng paragraph, in a solvent such as dichl oronethane or
di chl oroet hane, at a tenperature from about -78C to about roomtenperature,
preferably startlng at O78C and slowy allowing the reaction mxture to
warmto roomtenp Pa\ura. 19 MAR 2003 R1O |

N Vi ag. H,0,

fure, preferably at
priate am no al cohol
Z(But ajg2 simlar

Na,CO,, EtOH

(Et = ethyl)

Compounds of the general formula | where R® is NHSO,R® can be prepared, as
ilustrated in Scheme 5, by hydrolysis of the ester of formula 11 to the carboxylic acid of
formula 14 by reacting it with lithium hydroxide or another alkali metal hydroxide in a mixture of

10  tetrahydrofuran (THF) and water, at a temperature from about room temperature to about the
reflux temperature. The compound of formula 14 is then converted into the aniline of formula
15 by reaction with diphenylphosphoryl azide in the presence of triethylamine or another
trialkylamine base, in t-butanol at the reflux temperature, followed by acid hydrolysis with
agueous hydrochloric acid in ethyl acetate or with trifluoroacetic acid in methylene chloride.
15  The compound of the formula 15 is then sulfonylated to produce the desired compound of

formula 16 with an aryl- or alkylsulfonyl chloride and pyridine triethylamine or another



Rl1 -21 SCHEME 8 HOCC Z1 Z \Ra ~3 LiOH, THF, H20 N ~1 _21 4 SOClz Cl ARZ2003
NH2C(R5) RsS)CH2ZOH R Z \ a SOC12 NRL RS RS NOZ1 _ V\ N 11 R2Z2 22 23
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5 trialkylamine base in dichloromethane, dichloroethane or toluene, at temperatures from about

0°C to about the refiux temperature, preferably at about room temperature.

SCHEME 5
R © 5 O
\N 7! . R\N z' 22
= O RN <
COOMe ) i0H, THF, H,0
; °
R'  (Me = methyl) R’
a1 14
R @

1. DPPA, Et;N, 1-BuOH ~
—> 7 . g N

(Et = ethyl) ‘l?1 R7SO,Cl, pyridine |
)

2. Hr CH,Cl, R
B 16

Compounds of the general formula | wherein R is methoxy, hydroxy or fluorine and

10 R? is an aromatic or heteroaromatic moiety (referred to in Scheme 6 as compounds of the

formula 17) can be prepared by organometalic coupling of a compound of the formula 3 with

an aryl and heteroaryl boronic acid, wherein aryl and heteroaryl are defined as in the

definitions of R’ and R?, in a solvent such as ethanol or toluene, in the presence of a of

palladium catalyst such as tetrakis triphenylphosphine palladium and a trialkylamine base

15 (e.q., triethylamine) or alkali metal carbonate base, as shown below in Scheme 6. This

reaction is generally carried out at a temperature from about room temperature to about the
reflux temperature, preferably at about the reflux temperature.
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5R5 HNR6 7 (R- = H Z2 R3 NH2C(RS5) (R6) CH20H Tt 20, pyridine CH2C12 R5 6 N

R~ Z~2Z ON R R3 23 Conmpounds of the general formula I where R3 is
fluoro or nethoxy and RZ is a carbinol such as diethyl carbinol (referred
to in Schene 9 as conpounds of the formula 24) can be prepared, as
illustrated in Scheme 9, by treatment of the ester of formula 4 with an 10
al kyl Grignard or alkyl lithiumreagent, in a solvent such as ether or
tetrahydrofuran, at a tenperature ranging from about -78C to about the
reflux tenperature, preferably starting at roomtenperature and heating to
about thﬁI reflux tenperature. SmEN%ﬁéME& 0 MAR 2003 -23 5 ROOC 71 Z |

~1~ 3R
o 21 Z2 A2
O R ArB(OH), . O O .

T1 Pd(Ph,),P, N;2003 ’TI

R EtOH R’

3 17

Compounds of the formula 1 wherein R? is tetrazoyl can be prepared, as illustrated in
Scheme 7 below, by conversion of the appropriate triflate of formula 3 into the corresponding
nitrile of formula 18. This can be accomplished by reacting the triflate compound with zinc
10 cyanide and a palladium catalyst such as tetrakis triphenylphosphine palladium in a solvent
such as dimethylformamide, at a temperature ranging from about 0°C to about 100°C,
preferably at about the reflux temperature. The formation of the tetrazole proceeds by
treatment of the resulting nitrile with sodium or trimethylsilylazide and a catalytic amount of tin
oxide in a solvent such as dimethylformamide, preferably at about the reflux temperature or
15 toluene, at a temperature ranging from about 20°C to about the refiux temperature.
Alkylation of the tetrazole proceeds by reaction with triethylamine or another trialkylamine base
or an alkali metal hydride, alkoxide or carbonate, and with the appropriate compound of the
formula R®X wherein X is a leaving group such as chloro, bromo, iodo, triflate, mesylate or
tosylate, in a solvent such as methanol, ethanol, or tetrahydrofuran, at temperatures ranging

20  from about 0°C to about the reflux temperature, preferably at about room temperature.



1 1 R (R3=0-(Cl-C6)al kyl or F) a SCHEME 9 R5MyX/ R6MgX, THF (X=Cl, Br{)0( MAk3003
R311R(R3=0(C1l-C6)al kyl or F) 24 Conpounds of the general fornula I
where R2 is a diazaoxazole ring (e.g.) conmpounds of the fornmula 27 in
Schenme 10) can be prepared, as illustrated in Schene 10, by treatnent of

the nethyl ester of fornmula 4 with hydrazine hydrate in nethanol, at a 10
tenperature from about OC to about the refl%ix tenperature, preferably at
about the reflux tenperature, to formthe hydrazide of fornula 25.
Subsequent acylation with an acid chloride and pyridine, triethylamne or
anot her trialkylamne in a solvent such as dichl oronet hane, dichl oroethane
or toluehe, at a tenperature from abd@HEME L o0 about the reflux tenperature,
preferably bout soom t enper ature provi des t correspondi ng conpound of
formul a 26. altfga , |izati @? can be acconplished ﬂg ng %r eagert combi nation
such as tri phen 5T Xe/ i odi ne andtriethylam'n
in a solvent su r ahydr of ufBBN)er t ol uene, %
about 0C to about refRix t enpBRtftaPd, preferably
tenperature or uskng/triflic anhydride and™pyridine pr a trialkylamne in
di chl or onet hane, or)tetrahydrofurBMF at a tenperatureNTom about -78C to
about room 20 tenperature, preferably starting at -78¢ and gradual ly
warmng to roomterperature, or using thionyl chlorid®'in dichloromnethane,
or neat, at a tenpergure from about roomtenperature to about the refl ux
tenperature, preferably at about the reflux tenperatui®, to yield the
desired conpoufff et 5 tQHIRIRS) . 10 MAR 208 -24-5 RIOOC Z2 3 R NJ R1 H
Rs~N. N

TMSN,,
BuSn,0
SN
N
\ —
N

EtONa, EtOH, R®X 1

(X=halo)

Compounds of the general formula | wherein R® is fluoro or methoxy and R? is a
heterocycle such as oxazoline or thiazoline can be prepared, as illustrated in Scheme 8, from
the appropriate carboxylic acid of formula 20, which can be prepared using conditions identical

10 to those used for the formation of the carboxylic acids of formula 12 (Scheme 5). The
carboxylic acid of formula 20 is first converted into the corresponding acid chloride by reaction
with oxalyl chloride or thionyl chloride and then treated with the appropriate amino alcoho! of
the formula NH,C(R®)(R®)CH,OH or amino thiol of formula NH,C(R®)(R®)CH,S. Conversion to
the acid chloride is generally carried out neat or in a solvent such as dichloromethane or

16  dichloroethane, at a temperature from about 0°C to about the reflux temperature, preferably at
about the reflux temperature. Treatment with the appropriate amino alcohol or amino thiol is



7 H4 SCHEME 10 H2NHNOC NHZNH2, MeO (Me = nmethyl) z R iv ~1 26 Rs N1I[] W\R 7003
Tf 20) pyridine CH2C12 Zz R3 H J NL 25 N RL 27 ~3 Et 3N, CH2C12

2003 -25 5 The preferred net hod of maeki ng conpounds of the fornula I

wherein R3 is OH) NHSO2R, C(OHHR RB or C(=ONHR is to nake the anal ogous
conpounds wherein R3 is 0(C -C6)al kyl and jhen derivatize them using
standards nethods well known in art and illustrated in the foregoing
schenmes. The starting materials used in the processes of Schenes 1-10 are
either 10 commercially available, known in the literature, or readily

?ng" gfg'ie f ﬁ’%@ogg?‘r‘r‘édc bﬂ' étysm{a@' tkﬂgsrgt}ﬁ% 15 rggg@&@mav g ittt dMeeRIRL Npds
dichloroethame. Dehydratlve cychzahon using thionyl chloride, neat or in dichloromethane
about the reflux temperature, or using trifluoromethane sulfonic anhydride and pyridine or a
trialkyl amine such as triethylamine, in dichloromethane, dichloroethane or tetrahydrofuran, at
a temperature ranging from about -78°C to about the reflux temperature, preferably starting at

10  about -78°C and gradually warming to room temperature, yeilds the desired compound of
formula |. This series of reactions is illustrated in Scheme 8 for the preparation of compounds
of the formula | wherein R? is fluoro or methoxy and R%is 4 4-dimethyloxazoly! (formula 23 in
Scheme 8).

Alternatively, compounds of the formula 23 can be prepared, as illustrated in Scheme

15  B8A, by treatment of the appropriate amide of formula 7 (Scheme 1) with triflic anhydride,
pyridine or a trialkylamine base such as triethylamine, and the appropriate amino alcohol or
amino thiol, as referred to in the preceding paragraph, in a solvent such as dichloromethane
or dichloroethane, at a temperature from about -78°C to about room temperature, preferably

starting at -78°C and slowly allowing the reaction mixture to warm to room temperature.



Unl ess indicated otherwi se, the pressure of each of the above reactippn#pR3003
not critical. CGenerally, the reactions will be conducted at a pressure from
about one to about three 15 atnospheres, preferably at anbient pressure
(about one atnosphere). The preparation of other conpounds of the formula I
not specifically described in the foregoing experinental section can be
acconpl i shed using conbi nati ons of the reactions descri bed above that w |
be apparent to those skilled in the art. The conpounds of the formula I
that are basic in nature are capable of formng a wide 20 variety of
differen% salts with various inorgani HEMEé"gan'C acids. The acid that can
be used to prepare the pharnaceuticmggrimteptable acid addition salts of
t he base conpquﬂa of this invention are thosEHGMCch formynon-toxic acid
addition salt &, salts containing phar macol ogi Cajlky/accept &5l e ani ons,
such as hydrochl ori dy ydrobrogp hydr oi odi de, nit ate or
bi sul fate, phosphate sphate) acetate, |act ate or acid
citrate, tartrate 28 x LY tifate, succinate, naleate,
gl uconat e, saccharate, 7 and paupate i e )
1,1 -net hyl ene-bi s-(2-h axy 3- naphtﬁggiu#ipggkfs Althoﬁgh such salts
must be pharnaceutically acceptable for_admnistrgtion toganimals, it is
often desirable in practB etoinitially isolate a conpound of the forml a
| fromthe reaction mxture as a pharmaceutically unacceptgple salt and
then sinply convert the | ater back to the free base conpotund by 30
treatnent with an al kali né reagent, and subsequently conyvert the free base
to a pharmaceutically acceptable acid addition salt. The kg addi tion
salts of the base compounds of this invention are readil g’ pared by
treating the base conpound with a substantially equival ent anmount of the
chosen mneral or organic acid in an aqueous solvent nedyumor in a
sui t abl e organi c sol vent such as net hanol or 6(9??0| Upon car ef ul
evaporation of the solvent, the desired solid sa s 35 obtaine
Compounds of the fornmula that are acidic in nature are
base salts w th various phaNHREC@ESIRACHLOM accept abl e 3
are all prepared by conventional techniques. The chem caP<fases\that are
used as reagents tofprepare the pharmaceutically acceptabl e baseRal ts of
this invention are fhose which S&CGhH non-toxic base saltssnath the acidic
.40 conpounds of fofmula |I. Such non-toxic base salts inclyde t hose derived
from such Wv p9 ul sa;nu!w pg ~o~ ~0o~z ~e;no pal aaeo adgRueo sl (esse
6u! pu! 8 ' suo! ; eaedagd aueaguaawCbu! eaq B! d-eau! nB u! pawao;rad .aq ueo
s~(esse 6u! pu! g ao; daoaa (edde~ pue nua) p!o!dp'!euoI euaapyi uaeusaawy r(q
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15 Agonist activity at the delta, mu and kappa opioid receptors can1%e%ﬁRz 3
determ ned as follows. Opioid (delta, nmu and kappa) activity is studie gg
described below, in tw isolated tissues, the nouse deferens (MD)(8) and

t he guinea-pig nyentric plexus with attached | ongi tudi nal nuscle (GPMP) (~
and k). 20 MVD (DC1l strain, Charles River, ,25-35 g) are suspended in 15 m
organ bat hs contai ning My++ free Krebs' buffer of the follow ng conposition
(mMY: NaCl, 119; KO, 4.7; NaHC03, 25; KHzP0O4, 1.2; Cad 2, 2,5 and gl ucose)
11. The buffer is gassed with 95%Z and 5% CQ02. The tissues are suspended
bet ween %I ati num el ectr odes, attache%él%gg gl sonetric transducer with 500
ng tension and stinul ated mnth 0. 03 of 1-nsec pulse-wdth at 25
supramaxi mal voltage. 1C5 val Uds are deternined by the regression analysis
of concentration-responsé?e%rvss for inhibition of electrically-induced

contractions in the presen% a u-sel ective antagoni st CTOP
This test is a neasure of / agoni #orcel lus strain, nale,
450-500 g) Dunkin Hartley)s nyentr 30 attached | ongitudi na

nmuscl e segnents are suspehded with
stinmulated wwth 0.1 Hz pul ses of 1-ns¢
vol tage. Mu functional activity is det
nor-BNl with 1 NM of the nmu selective DAMEO, added to the bath at
the end of the experinent to define a maxinmal response. This test is a
measure of nmu agonism 35 Kappa functioRal activity is determined in the
presence of and 1 ~MCTOP with 1 ~M of the kappa sel ective agonist U f9, 593
added at the end of the experinent to define a nmaxi mal response. Al

i nhibitions of twitch height for test 8Ymhblnds are expressed as a
percentage of the inhibition obtained with the standard agoni st and the
correspondi ng | CSo val ues det erm ned. 1 0 MAR 2003 _2 a 5 The follow ng
procedure can be used to determ ne the t%% ﬂ&)b%? erapeutic agents
of this invention as agonists and as anta 3 of’ “deél"ta opi oid receptors.
Cell Culture: Chinese hanster ovary ceIIs F@ggrﬁb the hunman del ta opi oi d
receptor are passaged twi ce weekly in P12 media with L- gl utam ne
contai ning 10% fetal bovine segum and 450 ~g/nL hygronycin. Cells are
prepared for assays 3 days prfor to the 10 experinent. 15 nL of 0.05%
trypsi nl EDTA is added to a_c Rt triple flask, swirled and decanted to
rinse. 15 nlL of 0.05@6tryB§ | EDTW i s agai'n added,_and the flask is placed
into a 37C i ncubator for 2 m ¢ NG are renped fromthe flask by
banki ng, and supernatant poure of f lube. 30 nL of nedia is
then added to the flask to stop the & trypsin, and then
decanted into the 50 nL tube. Tube is ed for 5 mnutes at 15
1000 rpm nedia decanted, and the pellet{restspended into 10 nL of nedi a.
Viability of the cells is assessed using{trypan blue, the cells counted and
plated out into 96 well poly-D-1ysine coatgd plates at a density of 7,500
celIslwell. Antagonist Test Plate: Cells pliagted 3 days prior to assay are
rinsed twice with PBS. The plates are placBd into a 37C water bath. 50 ~L
of assay buffer (PBS, dextrose 1 nglnL, 20 5mM MyCl2, 30 mM HEPES, 66.7
pg/ mL of IBMX) is then added to designate lls. Fifty mcroliters of
appropriate drug is then added to desi gnat wells, and tinmed for 1 m nute.
Fifty mcroliter scofpolftis~dvl tﬁ@lgsdeadlimwmtaa widve BPRPRudrb ioﬂa\tettﬁﬁfbab\(d R? is a
concentrati , [ a riate
wel I's, and t%iarrtr:’t'é1 |$uc9 ig%th% b"%' %ﬁég%g'ggp?ﬁﬁgzas? |t1°°%}d‘P ﬂteh "P“Eadrﬁl on of
10 ~L of 6Ncpebelprapeied, ea:ill@tra‘@dat $cheese| 9% by Teatmenitof dlej ester otttarmu_a AfwitNn25 KOH
I's addedgto aﬁ<lyi GWﬁJal'oSor QFW lithRmSfeadint, 'u?% s%@eﬁt'—sum ath-EF blstetrgdi’drz)fuffad Sat gdded

to all well shaki ng on an orb shaker for m nut es,
centrifuge a%mléeéi‘tt'r erf@”‘é’?”gff&m puhi’AiR @sabOLAI“PGi E?ﬂ‘dttei“ﬁ?rét“!ﬂdpﬁfea‘tbé’ St%&ﬁ"st
Test Pl at e: réeh tetnpetatlr€Bndhediigdo Bidubthe tefluia@mpdraidree ri nsed twice with PBS.
The plates are placed into a 37C water bath. Fifty mcroliters of assay
buffer (PBS, dextrose 1 30 nglni, 5mM Myd z, 30mM HEPES, 66.7 pg/nL of
IBMX) is then added to designated wells. Fifty mcroliters of appropriate
drug + 10 ~.Mforskolin (final assay concentration is 5~Mforskolin) is
then added to all wells, and tined for 15 mnutes. The reaction is then
stopped by the addition of 10 uL of 6N perchloric acid to all wells. To
neutralize) 13 ~ of 5N KOH is added to all wells, and to stablize 12 ~L of
2M Tris) pH 7.4 is added to all wells. Mx by shaking on an 35 orbital
shaker for 10 minutes, and centrifuge at setting 7 for 10 m nutes. Alliquot
into 3H plate. Both test plates are placed into an Arersham 3H cAMP bi ndi ng
kit overnight, and harvested ont o GFIB f||ters preV|oust soaked in 0.5%

e —— T o ~tl 1 . e R OR = o - A o, L T o [T

Efin Krebs' buffer and
| se-wi dt h at supramaxi nal
ned in the presence of 10 nM




5 Betaplate scintillation cocktail and counted on a Betapl ate counter
60 sec per sanple. Data can be anal yzed using Excel. The corrpOS|t|ons“})ngZ[m3
the present invention may be fornulated in a conventional manner using one
or nore pharnmaceutically acceptable carriers. Thus, the active conpounds of
the invention may be fornul ated for oral, chcal transdermal (e g_,

patch), intranasal, parenteral 10 (,e.~c .7  intravenous, intranuscul ar or
subcut aneous) or rectal adm nistration or inaformsuitable for

adm ni stration by inhalation or insufflation. For oral admnistration, the
phar maceuti cal conpositions may take t formof, for exanple, tablets or
capsul es”prepared by conventional ne pharmaceutical Iy acceptable
exci pi ents such as binding agents (e.~c. ., pregelatlnDde mai ze starch,

pof yvi nyl pyr RS'OG@ne or L5 hydy oxypr opy! ‘et hyl cel | ul pseR® fillers (e.g,

| act ose, mi crocryst afFiate celXul ose or caIC|un1pho-- {e); lubrigants

(e.g:, magnhesi um st eqr g % .) potato
starch or sodi um starch giyen| late); or wet t i ng agent \ di um | auryl
sul phate). The tablets|may be %oatWM/RWQ)Qdﬂ—iﬁel I 1 hRsart.

Li qui d preparations forNoral adm nistrationmay-t ake the m of, for
exanpl e, sol utions, syrdqs or suspens@bﬂH;BBr t hey may be resented as a
dry 20 product for consfRtution with water or other suitahle vehicle before
use. Such liquid preparations may be prepared by conventional neans with
phar maceut i cal |(R3aCsapL-8PlatkyhddF) i ves such as susp a

sorbitol syrup, (Rmet hf/%t'cge))l I l¥| ose’ or hydrogenat ed ewde@?é%ﬁlﬁylwﬂl fying
agents (,e.~Lc., lecithin or acacia); non-aqueous vehicles (e.~c.) al nond
oil) oily esters or ethgl alcohol); and preservatives (e.~c24, nethyl or
propyl p-hydroxybenzoates or sorbic acid). 25 Fog buccal admi ni stration the
conposition may COREYHE folf Qﬁ“e’tahlﬁq’r@t‘? br""hlet?zgnd%sa AEEARIPZAe diNg re-9-
convent i onakompsunes of tdvernautt 27vie ScHaMROONch tef prédaeed] Mvibuztrated innsxyierbe 10, by

formul at ed Frggtmeﬁ\ ?Mh%r ﬁtlethgdg%tep f fo%ulé’rh Ot | BhiSghd %Q?Ea{e”ﬁ%' HeinaSh: U2t B9
conventional "catheterizatl ques "or I nrusion ornul ations for

i nj ecti dA nigmiseatyse droanzbedt 9°F ter@b@utdm@@w feowaptuegy praferakiyrpuakest He reflx

nul ti-dose gRifepinie 8 torthéhyan.a@oﬁet%@b pL:) mgéﬁatm\éey;at.mwmma@tmérra@s may

take such for nsj ons, ut.i.ons or . enul ns in eous
vehici os aftS RUTEoTEIN AT B ST e BMFRTIES TSt RS Saeh B A menere:
stabilizing damddoetharda epeluaieng agsntratureArdne abat DCeloyabotthtee seditnt teenpemgredi ent
may be in p r 0 t ' €,0_,
sterile pyr g?éggeﬁét}l){ %eéﬂﬁg Yoorh ?%Qt%?atture %de%erwe Jarrgsp%ht!n‘icga&!ngﬁ dd"bfcr*ﬁ?uha 26)

i nventi d& mkycliaalien beanf oPhuIa&F‘eEP“FWdr ed¥izd  @onpRegeniti o%“@"@“@hcﬁ“%ts as
Supposi t or i ephetylphedpaeticdne eitetmBylar@ing_or mmﬁatrlﬁalwﬂmmér’ivém'fsblmlsuch as I
supposi tory Mo e anasa
admi ni st r at Itegr%%%?of&rgﬁ: h)r?o%{eﬁg %?gt% ?‘a%rﬁ?r ttbo‘(i[:l{ ?Loga%;éétttge/ geﬂg)é) %Fn er% (’e 'of the
i nventi on apPefesarivatsberitregm @etpietae'rae@r Ysing trifes Fnbydiide Andpysigine of eﬁ'aﬂwlamme

suspensi on tm&m&oh%esar RYabaRhAmest 4 Ripelaturs bR eBEE -P8-cPNBBE Bymt he
pat| ent or as an aerosol blhgtém%qgtr esentation 40 from a RI’ essuri zed cont ai ner

or a neldl i BHPErRrEPEHAE 3/ 550 APAYPEY WHBING AN foomdgmperatils, §ARN003
-30 5 di chl otvagli dhlotide inrizhlb@methabe, iocida 04 tepeatoed fiamn ebout room temperature to

di chl orot et Ez@t;dt 'ttferrgfﬁ}xh@rﬂge atﬁr@r Qt’arag %)((l:'tgo%t fe.r ?ﬁua%m%\’étﬁ l:)%/e%atﬁ d Qre& he
case of a pressurized aerosol) t osa e uni deternl ned

provi di ng acapPaHed pfoRla 2er a netered annunt The pressurized contalner or
nebul i zer may contain a solution or suspension of the active conpound.
Capsul es and cartridges (nade, for exanple, fromgelatin) for use in an

i nhal er or insufflator may be formul ated contai ning a powder 10 m x of a
conpound of the invention and a suitable powler base such as | actose or
starch. In general, a therapeutically effective daily oral or intravenous
dose of the conpounds of fornmula (1) and their salts is likely to range
fromO0.001 to 50 ngy/ kg body wei ght of the subject to be treated, preferably
0.1 to 20 ng/ kg The conpounds of the forrmula (1) and their salts may al so
be adm ni stered by intravenous infusion, at a dose which is likely to range
from 15 0.001-10 ngl kgl hr. Tabl es or capsul es of the conpounds may be

adm nistered singly or two or nore at a tinme as appropriate. It is also
possi ble to adm ni ster the conpounds in sustained release formul ations. The
physician wll determ ne the actual dosage which will be nost suitable for
an 20 individual patient and it will vary with the age, weight and response
of the particular patient. The above dosages are exenplary of the average
case. There can, of course, be individual instances where higher or |ower
dosage ranges are nerlted and such are mnthln the scope of th|s |nvent|on

Al 2+ o Y 1 rc -,




The follow ng Exanples illustrate the preparation of the conpounds of (MR 2003
present invention. Commercial reagents were utilized w thout further
purification. All NVR data were recorded at 250, 300 or 400 MHz in

deut er ochl or of orm unl ess ot herwi se specified and are 35 reported in parts
per mllion (b) and are referenced to the dguteriumlock signal fromthe
sanpl e solvent. Al non-aqueous reactions were carried out in dry glassware
with dry solvents under an inert atnosphere for convenience and to nmaxi m ze
yields. Al reactions were stirred with a magnetic stirring bar unl ess

ot herwi se. stated. Unl ess ot herw se stsett!ﬁmpdl mass spectra were obtained
usi ng chém cal inpact conditions. Al roomtenperature refers to

20- 25C. 40 EXAMPEEQOJ ~ 0 MAR 2003 -31 5H,NHNOC

N, N- DI ETHYL- 4- f 4- ( 3- HYPROXY- PHENYE2 - PI PERI DI N- 4- YLI>BEN:
Rheiyl ) TP i di n-4-of To a .@
in THE (150 m) A

1- Benzyl - 4- ( 3- net hoxy- ;
@ )

3- bronoani sol e (20.9 #5016
=BQd (66 nL, 0.16 mol , ¥xanes)

nitrogen atnosphere was agdes

over 10 min. The resulting slurry was siNH,Nétj, BieCH8C f hour. To the

m xture was added a solutiogn” 10 an N benzyt=z=pipertdi nom& (27.8 nlL, 0.15
mol) in THF (30 nL). The reaction was siMe Feeetayl) - 78C fgl\g 2 hours and at
roomtenperature for 10 houks. The mixture was poured sl oWy over ice-water
(100 nL) and the aqueous | ayer was washed with Et OAc (3 x m.). The

conmbi ned organic extracts wede dried (MySO4) and concentrat®d. The crude
residue was purified by flash chronmat ography wth hexanes/EtQAc (3:1 ) to
afford 42.2 g of the aHcohol 15 (95% vyield). 'HNVR (400 VHz) 13) 8
7.35-7.22 (conp, 6H), 7.07x7.04 (conp, 2H), 6.806.77 (m 1H),|3.80 (s, 1H),
3.58 (s, 1H)) 2.7%{5(,d,N,2H) 2.48 (t, 2H), 2.19-2.13 (conp, 2
2H), 1.58 (s, 1 H); M 98.3. B._4-f

1- Benzyl - 4- ( 3- met hoxv- pHeny L ehJ4f= 4- ~] phe To a sol utjon of
1- Benzyl - 4- ( 3- net hoxy-phen¥ u / 4-of (21. . [
(CH2)ZClz (200 ni) was added pheng] 28,3 g, 23} mbl) follo
portionw se addition (highly exothermc) of AIC3 (29.3 g, 200 mol ). The
reaction m xture was heated toxg# ux for 10 hours. The m xture was cool ed
to roomtenperature and was sl owy poured™ i rushed ice (50
nm.) and 30 % aq. NH4OH (120 nl).RrThe mi xture &&Y, &H.Lhed vigorously for 20
m ni nutes and was then filtered through celite. The celite cake was washed
with CHZClI Z 25 (200 mL.). THe organic | ayer was separated and t he aqueous

| ayer was washed with CH2Cl|2 (26x 100 ni). The g&nbi ned organic |ayers were
dried (MgS04) and concentrated. The crude residde was purified by flash
chromat ography with hexanesl EtQAc (1:1) to af ?0.1 g (73 yield) of
4-[ 1- Benzyl - 4- ( 3- net hoxy- phenyl ) - pi peri di n-4-yl]-phenol. ' HNMR (400 MHz,
CD30D) 8 7.28-7.20 (conp, 5%H), 7.14 (t, 1H), N6 d, 2Hg! 6.83 (d, 2H),
6.76 (s, 1H), 6.70-6.60 (conmp, 30 3H), 3.69 (s, 3H), 39 (s) 249,
2.50-2.40 (conp, 4H), 2.3942.29 (conp, 4H); M5 (Ml 2.

Trifl uoro-nethanesul fonic acid )
4-11- benzyl - 4- ( 3- net hoxy- ahenvl ):-aiiceridin-4 yll-then, o0 a sRkurry of
4-[1- Benzyl - 4- ( 3- net hoxy- phenyl )Ug(;)'d%yrrldlmenA-vli-.phenol (22.3 g, 59.8muol)
in CHZCI Z (200 nL) at OC was added pyridine (9.26 nm., 89 nmol ) fol |l owed
by 35 dropw se addition of trifIQ'ﬂzcgnhydri de (15.1 m, 89}.17 mrol ) over 10
m nutes. The reaction mxture was stirred at OC for 1 hofx and at room
tenperature for 2 hour. The solution was then cooled to OC and 40 nL of

col d saturated aqueous NaHCO3 were added. The organic | ayer was separated
and the aqueous |ayer was washed with CHZClz (3 x 50 nl). gkhe conbi ned
organic |l ayers were dried (MyS04) and concentrated. The crude resi due was
10 MAR 2D03 -32 5 purified by flash chromatography with hexanes/EtOAc (3:1
) to afford 22.1 g (75 %yield) of trifluoro-nethanesul fonic acid

4-[ 1- benzyl - 4- ( 3- net hoxy- phenyl ) - pi peri di n-4-yl]-phenyl ester. 'HNWVR (400
MHz) CDC13) 8 7.32-7.20 (conmp, 8H), 7.14 (d, 2H), 6.84 (d, 1 H), 6.81 (s, 1
H, 6.72 (dd, 1 H), 3.77 (s, 3H), 3.41 (s, 2H), 2.55-2.38 (conp, 8H); M
(M+l ) 505.9. D. 4-f 1-Benzyl-4-f3-nmethoxv-phenyl -piperidin-4-yll-benzoic
acid nmeth |

N
v




10 To a solution of trifluoro-nethanesul fonic acid 10 MAR 2003
4-[ 1- benzyl - 4- ( 3- net hoxy- phenyl ) pi peri di n-4-yl]-phenyl ester (10.0 g, 19.8
mmol) in a Parr pressure bottle in MeOH (69 nL) were added DVMBO (62 niL) and
triethylamne (21.8 nL, 157 mmol ). To the reaction m xture were added

pal | adi um acetate (2.2 g, 9.1 mmol) and 1L§;bis (di phenyl phosphi no) propane
3.759, 9.1 mol ). The m xture was shaken under 40 psi of CO at 70C for 4
hours. The 15 reaction m xture was cooled to roomtenperature and was
diluted with diethyl ether (600 nL). The ether |ayer was washed wi th water

5 X 60 dri S04 d trated, T d id ified
by 11 ashochi omat 0B S S TA AL GaREGNEPCRE e 3 S (EITaT OB & gk (Bboe
yi el d) of 4NHBOBRhEYOHRIR Ir REPIDKR] jshe mpke theiepaedods perpophds-wiereroR tis & d
net hyl esteres ¢ ; wa 7 ;

7 287,16 ((_(:%1rr%6,j! g a,ﬁél? ,%"g/b%'zvat(gg,q’%}’f%ﬂ)z’,392”6’%%7’7@5%2‘1,3 ‘f'glﬁi)k@vé’. pEd 18 1 1)
3.86 (s, 3H)”}Jstfﬁfeﬂ4'wf§,f°f99£n",9SS’?%@S(s, 2H), 2.47-2.44 (conp, 8H); M5 (M#l)
416. 2. E. 4-f 1- Beazsthridg (nPeterishazad phany/ | prodesqeer bfdiSahenad 11-18, are either

N-di et hyl-b ] . ol uti o di y i.ne 1) in
N s o PR Mookt oh B SR Bl B SRR ) |
m., 18.2 mmsbailaDigor Kneyexepmpoyndgrusinai erthods thatiee wellaigoworin texaruipredagerdbedt i rr ed
at roomtenmpgsature for 1 hour. A solution of of 4-[1-Benzyl

362 muol) Lo ( G e ie e st B Stk P b SRS o
heated to r &eherlyf dre Eacthourdl, beTkhendydediel arpresawet frrem abablcad toGbaidhsat .

el e e e e e, 30 or gani ¢
| ayer was separ aﬁ'ﬁa p%?ﬁﬁf'_a'folqec’fopt_ ﬁre%cﬁ@p"\"g?é’ﬂi‘h\%g%rm\ﬂéiﬁggé’%ﬁd{i%w@?ﬂbfd ?3@'3% 30
m.). The cofidegeéd expgramental [segtier sandecacderimished MyH0O49onbindtiane naf ethg resciéats The

cr ude0 resi dgsdBsd 4buvd that @l bB¥pdarehe 113k aiBd AMeaRhy with Et OAc to afford 1.4
o LT Bzl - h- (e ARRPAIIS ) OB Mok b3S o e oL BEEAIEE. R
(400 MHZO Chared) ofifférepiBsalls With adeusyinordedielpnd Goduc- BiB0 The esiphthalXeh be 8sBi80 (dd, 1
H, 3.74 (S’pre}'é% the -phermacetfcallC 868Bptatdd theid Bddkidn (sBils 80thd Mhse Bormgbumtis2dr t()igf)”p,
(ZII\_/||)+’:I_) 2'423_ g'ifﬂlﬁnt&)ﬁlo%ing%%’whji—dhz %Brrln' %\%n-(ogig rngid 3:m)dftionl' slaﬂé,l‘l._el_.,G s(aﬁ'so r%htai%\]ﬁg » MB

r LI - 4=[ ~3- hytaroegolqgivelyresteptalie porng sych4s Ydrochlerideamidehdrofiidea hyesiagidi,oritratsf

4-[ 1- Benzy! thithe3orttyed k0 YnddPRiy br) i pR6dphale, Bedaty | 1dctdte, Mivdlie) Byik Beng asirsle (1. 11
S i o il s o s o B AL e R o
psi of Hz f@nd p@moateie), MAREDOEE:-bISE-Bdrbxytimaphiifiate)} salie t Albeughisiehisells mast t hen
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(comp, SH)) Boskr rhiseral br SfanicBaciOn GA agdeold) sonBntIfedluth) orlin BlsuitaBle tgamic £8ivér 0P,
5H), 3.21-3.15 (co 90- 2. 85 (CO 27’39 4

2 2. 90- c 4 . 39-2.33 (conp, 1),
1.20-1.15 (éB?Ppés@ %n°'19f@§"?'19'~oyp<(fb@ﬁﬁﬁu,(' e@ﬂ?%‘m?f mﬁf"’intéé%???'ew@d PP owi ng
conmpounds webkinedde using the procedures set forth above in 15 Exanple 1)
starting with a commguRd gi&:ﬂ&g%ﬁ graépﬁc n rﬁkﬁeagr‘ér@géﬂﬂadof%rmﬁé%g@ Snd A

wherein R3 is fluro or rreofﬁ Y) I ng_t he Ppro riate anmne reactant
in the pr oc &vith verioys pr@gaqfﬁlp@caily goceptable cations.” These salts are all prepared by conventional
4-[ 1- Benzy| -téehhiduesetTnecyiendicarbbhdvg th4p Renyded apirg2gentsl tpréparé theNhbinthceltibany benzam

i de.' HNVR (4 , 7 .01 ( : . "1 H),
3.70 (s, BFD#Q?%B%%%E%Q%% |1Zvegwgrcfga(;? tsh%se%cp%@%&/-ﬁ%cjbj%wfg W%Lthg %lldlg'
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(400 MHz, CDCI3) d (400 MHz, CDC13~ 8 7.62(d, 2H), 6.79 (d, 1 H, 6.66 (d,
1 H) 6.04 (br, 1 H, 3.77 (s) 3H, 2.99 (d, 3H); M (M1l ) 415.2.

4-[1- Benzyl - 4- ( 3- net hoxy- phenyl ) - pi peri di n-4-ylj-2-fluoro-N, N-di net hyl 25
benzam de. ' HNMR (400 MHz, CDC13) b 7.09 (d, 1 H, 6.95 (d, 1 H), 6.71 (d,
1 H, 3.79 (s, 3H), 3.09 (s) 3H), 2.89 (s, 3H); M (M+l) 447.2.

4-[ 1- Benzyl - 4- ( 3- net hoxy- phenyl ) - pi peri di n-4-yl]-N-et hyl - N net hyl - benzam de
. "HNMR (400 MHz, CDCI3) 8 6.85-6.79 (conp, 2H), 6.68 (d, 1H), 3.79 (s,

3H), 3.4 (s, 2H)) 3.12.82 (conp) 3H); M (M+l) 443.3. 30




To a sol ution of

N, N- Di et hyl - 4-[ 4- ( 3- hydr oxy- phenyl ) - pi peri di n-4-yl]-benzam de (1 10 MAR 2

equi valent) in CH2C12 (0.4M was added the al dehyde (1.2 equival ents)

foll owed by addition of acetic acid (1.2 equivalgnts) and NaBH(OAc)3 (1.5

equi val ents). The reaction m xture was stirred at roomtenperature for 16

hours. The m xture was then partitioned between equal 10 MAR 2003 -34 5
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4-11- (3-Cycl ohexyl - ropy‘ rp enyl ) - pi perla %—94 Ta-tF\EN\PEdreetehyl
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331319 (com, 20y ]sh&awgsﬁ%pargm y Amdrirem bichRiidnz29 (conp, 2H), 0.86 (d,

N, N- DI ETHYL- 4- t 4- (égﬁiﬁ’@@%gﬂﬁﬁiﬁf‘?é‘? Ek“:@]%?%ﬂ"%?%@mmaumea -pig brain

40 membrane preparations. Binding assays can be carried out at 25

the:r

°C for 60 minutes in 50 mM



To a sol ution of 10 MAR 2003
N, N- Di et hyl - 4-[ 4- ( 3- met hoxy- phenyl ) - pi peri di n-4-yl]-benzam de (1

equi valent) in DMF (0.5M was added K2C03 (3-10 equival ents) and the al kyl
or heteroaryl halide (1-5 equivalents). The reaction m xture was stirred at
60-120C for 3-16 hours. The 20 m xture vvaiht hen cooled to roomtenperature
and filtered. The filtrate was diluted with diethyl ether and the ether

| ayer was washed with brine. The organi c phase was dried (MySOn) and
concentrated. Purification by flash chromat ography afforded the desired
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appropri at eamdrikdepgyreagptor binding sites, respectively.  The protein concentration can be
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ARVL ETHERSTSRISS, 86,7501 e BEM YV dDfcre oI eniis PueRtt perts e STe0. 41

at -78C was loagitleialanusck (EPMP) (ondidr on tri brom de (1-5 equivalents) in

CHZCI Z Gd. OM  dr pR G i, r&@ﬁésﬁ%r”bé‘ééj fa}’@§us§éd{§5%¢ 1§tTrc?r§5 E%%l hour

was warmed to roomteg erature and stirredfor an a t1ona our.
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equi val ent Sl Brtfhn- r(ano%M @bvek %muﬁhﬁﬂBﬁr&t Ee né’ﬁ?m@&iﬂ&%oﬁr%ﬁﬁs turh'tf?é (10

onl g
equi val ent s) 3ro W Se. mxture was stirre m nut es.

reaction ni RF&?@%@&@%&%H the S-eplecHR %5‘!39?4‘1%‘ ‘Ffé‘?%yl'rhéttﬁ%r's (alm%%ftiiev%fl &nt) in
DMF (0.2M . addmenin xture was heated to 120C for 10-16 hours. The reaction

was cooled to ro . ] Xture
was diluted wit h%g!ngaeﬁg%& ﬁﬁsand%{;%éwgorss@nfw%g H%WQ %ﬁ{&em@@ bri ne.
The or g@Ri c2{ATALEIONHYdIRR MUEC' fRYD8TTS 829r§asrz9wﬁ,dewthr1as eidensipgin Kiebsabifhabd 1 ash
chr omat ogr aptmyuistéd withded Hz belssbesi1mesdc phleamhﬁh dt Buprbrabxitaal vaige. nMuffﬂr@ﬂbrﬁO95%

The foll ow n%V égnqns Juer e madn% usi r%l\ﬁ) ?dk’l ?thOf Ex e 4, t25
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(comp, 2H) 1 @dmeddle bGAMMonRHY 124 (S, 3H) M5 (Mkl) 367.1.

4-11- Allél 4-( 3- hydr oxy- %églperldln4 -N, N-di t@{l-benz_amde.
"HNVR (480 MHz, é%féﬁ <4 vily ieFtermpRph N thgfre %‘C%af ?(W [QroPwitad i 80 (m
1 H, 5. 22-8t thE l(amﬁlm‘;elecﬁﬁb 2¢dhist B-63%593 .ati@ed( aom@ enldj the3expbrirder® 3o gefoey 2H) ;
M5 (M+1) 393
4 [1-Benzyl | 2 {ngl ﬁ.s%:mse All lnhlbltIIOSIS of. tW|tch h&]ght ﬁnr t?sj c?\lm?\?uads rﬁ elxprba%src]ag aar% a e

' HNMR (400 mqgent@@_‘[g)e |5h| th]‘BOk{Ianed]_Wlﬁ)the gtapdar ggon@t Hyd thg. @1re§p§nd||]g ;cgsq 3. 50
(comp) 2H), vAuetZefefmingdd) . 1.19-1.01 (conp, 3H); M (Mrl) 443.2.



4-[ 1- Cycl opr opyl met hyl - 4- ( 3- hydr oxy- phenyl ) - pi peri di n- 4-yl ) - N, N- di et hyjl M& 2003
benzam de. ' HNMR (400 MHz, CDC13) 8 6.90 (s, 1H)) 6.78-6.61 (conp, 2H),
3.30-3.19 (conp, 2H), 0.69-0.64 (conp, 2H), 0.33-0.30 (conp, 2H); M5 (Ml )
407, 2.

N, N- Di et hyl - 4-[ 4-/ 3- hydr oxy- phenyl ) -1- phegfat hyl - pi perl di n-4-yl)-benzam de.

" HNMR (400 MHz, CDC13) b 6.79 (d, 1 H 69 (s, 6.63 (d, 1 H,
2.81-2.68 (conp, 2H); M5 (M+l ) 457.2 10 MAR 2003 375
N, N- Di et hyl - 4-[ 4- ( 3- hydr oxy- phenyl ) - 1-t hi azol - 2-yl met hyl - pi peri di n-4-yl ] ben

zami de. ' HNVR (40 -1z, CDC13) s 7.69 (d, 1 | 7.27 (t) 1
H, 6. 77E|(d 1 roq*’g%!'%"g('“é?"e%“%ﬁ” ke usgd f"o‘{e‘eim'E% ne gty ‘%fgrﬁe é?ﬁkge“}{ﬁg(eﬂ}ﬁl )
450. 1. of this invention as agonists and as antagonists of delta opioid receptors.

N N-O ethyl - 4- [ AceBohiyl: Wne@@fré})@tér o@art/ Bén@@!&ﬁélss%g%éwwdeﬂ Gl d r@bé?ﬁoﬁl yl ] be
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64-6.60 10 e@o%%sagé‘ﬁwceye@b'y i 1amigf- 123“8?,5 with @'%%%CO“&W”Q #9%] f(éﬁ%%V"‘Mg 1.
N, N- Di et hyl séi‘un[n4ar(d343Wd§/QK}’hy@l|‘bﬁﬂyh) -Cell§ braTptdpyled enasdays pi @9$ ipdomtodthy| ] benz

gm4ge( s) %I?_/Rﬁéaerlgleg{lﬂé W&"P st r?g[gp%ﬁ)a%%?s% Mcir}(ﬂu%fg%ﬂp;) ﬂas% swwlegde)nd 1H,

4-[ 1- But yI - deqagteiyatinsgy 15k ai0.95% IryrsinlEdTA. istagain| adied\iadd the figsk ibplaced tele

1HT'5\3/R1129( 4?% Maabatdr R Bhintte® Cis(He relndid rém &R =8k byl bé‘r‘)«mg Gan@]suﬁéwlatént H) ,

4-11-(3- c,yc PRt ‘?(S’/%%@O%{/’I“} t“g? & §8E§¥cﬂf 85‘?9'2 ﬂﬁwt@%fy?cjdeﬁ FpiBe fiafd aop fhe 2kl et hyl
benzam de. ' HidNRpgin GOd Mer deBEd 3)to the @D 78. tiilse. TLbels, théh EDHiBgES fof & oriputes2it]) |

]I\-I KIELDle'?éyI( Q@dﬂ[:rf%h@zdla Qe&%feg ;r% thé paBL regjéFendE@m(M'Dl%L%F%eaa YRbility of the

Xdrox n 2? iperidin-4 L/ enz
MR (400 FISS esapaeas uaastvpY piye, e Gajls cayrtbe B ioted ot it b6 el Gpv- 3 N
1.59-1. 41 ( coang plaed at aGieBstty bt 7,5@HeliseB. (M-1) 437. 3.

m (';PeD' a}\l fl\%' fm[ 4AségméiFregmatweagnls)p1a1ed(§aéy§§ohyr 1 QE@(aWa)e mﬁje@mle@ \th?PBéi ] benza

0.87 (d, 3H)! he ngtewgre(q{ﬂpgd )n 0482§703water ba h. SOH{ of assay buffer (PBS, dextrose 1 mg/mL, 1H,
NHNNQ ?3%' s kg€ B By einoMEPES @By Jorl- biaBkM ¥ lthepi 4a8¢Ed Bidasignatéd warenEari de.
2.11-2.02 ( (Eﬂ(;ézrmlte%a%?)rfgr@ge %rﬂg]%qtzen]adi@d%) ges&gng%ﬁ 21\/&!:]'5 g%_ﬂtlm or(mTui% E%% 3

N, N- Di et hy| scrpliters 8t 1/l drghofimerfAnM: BRDRE {fisalprssdy tonbentraian) is (5i ibé forgkolin, 4- y1 | 3

8 E{;ﬁnzgmégeo 2h|b1|"ﬁdP%§)Q tMFIZaddQDQJa% robna?e \9§ls(atnh tibebifor 16-nfdutésd Thd rédctiorfis 74 (d,

(d, ,6H) 1 I\/Sngef t)y tQPBQJddglon gfs10 pJL N perchlorlc aC|d toH?l we&s 8I% neutraﬁlzé ma Eomlzl 1.20
N, N- Di et2hy| KOH id adcdd lny sl welly-qnk enyth)iiz8 12 ub o621 tis, PRy 13- aZHbc{tEb aRwkis pyiri di nyl
-4-yl]lb b nat 45
i’ 6. SEZ% o, B by e iy el oy e 372"
(conp, 6H): fOfﬁQl"BP%SO 4. 35

N, N- D et hyl - 4- [ 4-A0&nid1 T dst @laje: i plbled 3-dpysrprioi tdiageax-ayd rrgkgidediith-PASY IThe benzam

o.51-/ 53 (£6m HOH IR B PR e sl e Do i)

431.3. 301 @glqﬂAJS 'g $8mil HEPES pg/mbL of IBMX) is then added to designated wells.
4-11- Benzoom;%.crgmyrk oég#&&o?r)‘a‘i’é M@rm )ord@zbmﬁ(ﬂnghl Hsay ¥$r]ceMrahbrdise%,m| benza

d HNVR
Ccomp, 2hy Sk ifen sprg /sy welk, 316 et i s, To6 eiglongbbeTBRPE By 1 e
(Mt1 ) 470. Be addition of 10 ul of 6N perchloric acid to all wells To neutralize, 13 p of 5N KOH is added
7 do.- LM § AT o 0SBl 32 T o A T Y 4l BB S b My SelpglofTg) ' 1y
6.45 (s,351 ppbntalﬁbal@r f301Q minutesfand gerlgguqegt sqgm}; 7 for, 1@2m(\L5;es FHpuotteIH plgte. 3H) ;
'VS Ell\l/'*(lé IA—f§9 g BOtI!? test plates are placed into an Amersham 3H ec;\Mg blndlng kit overmght alr'lr%t hvl be

X I

nzam de. 3/?58 'ﬁﬂ—él:)adﬂa@%spfevf?”gyﬁﬁeﬁc{' yolgo/ij"EP% t"7%8 %‘m"l“sltﬁl 'goém\gg y

H, 3.07 (sJ-ICBIpI)-I 7.4 21 4WOSFigermatsHyan 1. 884rdd 8Refigbimhen Glace MBbadshtih 210:)9113




4-[4-(3-Hydroxy-phenyl)-1-(3-nethyl -butyl)-piperidin-4-yl]-N, Ndi rreinym]@m
benzam de. ' HNMR (400 WHz, CDCI3) b 7.20-7.05 (conp, 3H), 6.77 (s, H),
3.06 (s, 3H), 2.94 (s, 3H), 0.84 (d, 6H; M (Mr1l) 395.3.

{4-[1-(4-Fl uoro- benzyl) 4- ( 3- hydr oxy- phenyl ) - pi peridi n-4-yl ] -phenyl ] - pi peri
di n- 1yl - met hanone. ' HNMR (400 MHz, CDC13) bg6.96 (t, 2H), 6.78 (d, 1 H),

6.61 (dd, 1 H), 6.51 (s, 1H), 372359(corrp 2H), 3.36 (s, 2H), 3.35-3.31
(conp, 2H); M5 (M+l) 473.2. 20

{4-[ 1- Hexyl - 4- ( 3- hydr oxy- phenyl ) - pi peri di n-4-yl ] - phenyl } - nor phol i n-4-yl neth
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PHENYL) - PI PERI DI ﬁ‘hé‘co}ﬂpbsd%ﬁgw %Rn@hh@\ rﬁ Béttbramdiafb in a conventlonal manner
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The reaggi O(E_Qr_plﬁga%r%ué"@rﬁraﬁhécﬁlﬁﬁé# s‘%cu%@e&@{ orﬁe&& WhmARPatdh of ﬂ%rtn‘?gm%l@t ure

for 2 hours he sol ution was 30 then cool e C and 15 niL of col
saturat ed aBUe¥YYSRYRIRYINhRIBI® 4 lgtRioPThe or gani ¢ | ayer was separ at ed and
the aqueous | ayeForwasl avadisretion the fBhidGECAtED compésitiohy maf hekectberitirmed, for gani ¢

| ayers were d fied
byyf PO L febta%'g/g%pég sgﬁdﬁé%%ﬁz’g}@&%g” g %'H%%aﬁéé@%'yéggptwél %
y, el d) of t?);cffpfellj@r%l_cip@g i ies | Ao e% {&:0s, agrpgplatmlsed malze starch, polyvmylpyrrohdone or

3-[ 1- benzy! hydirdxgorebye ttlyeabedyoyilerp heay | 13ctdak, p etidrétiystating/ | chiupse nytl caldunest er .

AR 40° Wbl gt G, gl e Ol o Sphendtl,

8H), 1.31- 10rzsPd'("@<§Fﬁ[Ph alyrgliate)] ormetting @gentsc(g.Ap sodii) 'aUFKVSU'PMe_I}) Therigblets MexPQPLE 6
4- 1 1- BENZYL cabtedDy Gretiuds RiEERNSWh irPh@&R! Dolid freiiratioNs Mr BiEddMhistPlibiZ A ke 1 0
5 L1 benzy! Mo T o b febl Puftne) ks 448 %5‘3‘3’393% ROTb R 258y (1 g2
g, 3. 162%mP')>dli°hf°DRﬂn$'(“1t@n it wvcarsoramare'ﬂ"tahl%\@ lé‘?é?ﬁﬁo@élseos% "gu'd Qreszqratmn and
t et raki s trmpgheaylphes phictvefiahd attaswittOphéringteutRalh capiible. adliieesrseac ks on was

ool e t o+ Sspily ST AL "RABF LB my plyost OP HhopdafboThhe RaleS
The organi cem'dymng POENE8-AngShiB P AfeEiR) PRT-InEeqUS Xehides e a'ﬂl’Pi“b@J' ?M@S@f&)‘” and

concent r at eckhyl Bxbhiol)j ama iesevativdstie.hematng s/ frbdphshydioxvbehzoafeh or sdest akidg g (91 %
yi el d)

A-] 1- Be%é yl - 4-( 3Forybuc:cal Bﬂmms re;hon the comgosmoa nﬁy tﬁlae'\}_h«a for{nhof ta%%t% o(rle }%zca'\ggs " HNVR
(400 MHz, cbm@ate%'n?orwgntwama'c%np 13H)) 3.55-3.43 (corrp 2H), 3.41 (s,
il—l)17 i gé ? 19 ( vrygtive’ddmpouhd othe bvenieray k?d'ibrmlizbtegf?orlpaieﬁlte@@ﬂfﬁlnlst%n )
511 Biengv O Reon MR b plepl0fcBne el st f?N,FE’RP'bl N
To a sol uti higckpn may be presented in unit dosage form, e.q., in ampules or in multi-dose containers, with

4-[ 1- Bengy! aftadddd Gyasematpliemyd gonfiofifdnk thaptdke)duth Pt 84 eispasiohe rvamtnsler 20

(0.11g, 0.24 mm 0.6 nl)
and 30% aqueous @55'} gg%%\le‘ gﬁséaégé%a% gtﬁﬁﬁn&g‘ﬁlaﬁ‘!\l %@Hggﬁ% a“'%é;@,%,,—&

t enper at ur estpljizing aﬁ@fﬁr%SPerFﬁ@ agrnie: iterngtinaly.dig aatieslingipdient Wway & in IQOVWE’)fO@hd t he
aqueous | ayex réb@fsht‘ﬂﬁﬁhﬁiﬁla‘é&ltbhe (iEClg.(Suhe ;m:c)gen e dsre udeayer was dried
(MyS04) and conce i due was

t d. Th h h
oS Neos The e Smpb(HEp o i ignnhS Fral st bt fefnted i 30 EBRERGORE L 2P
4-(3-cyaho- ptkterayrsyppmltpmswdretenmnwn?mw,Algﬂc@tamg cbmzml@epposmmwmm I\/Hz
COC13) b 7-z@c&aab&temmth?éérﬁego (somp, 1219, ©.13 (br. "1 W, 562 (br. 1

)

H), 3.48-3.40 .38 (s, 2H), 3,23-
(conmp, 8H)1.27- lg%ht o2 'I‘-'ﬁtfa{"i". %ﬁ%}rﬂﬁat{"&&ﬁfﬁ”ha@ i %%"f\%@"}mﬁ‘i‘é °§
EXAMPLE 8 3he invention are conveniently delivered in the form of a solution or suspension from a pump

1- BENZYL- 4- é@;;ﬁ%ﬁlﬁ%‘%ﬁ“ﬁ%&ﬁk&eé of flimbel Sﬂﬂg%ﬁept\@v a'?'dﬁ'%#o}on Pé@ﬁgl % ton 0 @

sol ution_of uor o- fonic_ ac phenyl)
pi peri di*f- 4frgp)2 ;PFFéﬁV'Fedeg‘?r@"‘e( ¢re QEb”'GGQ Wiohs ysh Oét%&H@P'e(QIOW"?ﬁ_)—&nd
water (0.5 nL) was added 2-thi ophene boronic acid (0.052 g, 0.5 mml) and
sodi um carbonate (0.037 g, 0.29



10 MAR 2003 -40 5 nmol) and tetrakis tripheny; phosphi ne pal | adi um ( Py MARG003
0.18 mol ). The reaction m xture was heated to reflex for 2 hours. The

m xture was then filtered and the filtrate was concentrated under vacuum
The residue was purified by flash chromat ography wi th hexanesl EtOAc (3:1)
to afford 0.08 g (92% yi el d) of

1- Benzyl - 4- ( 3- met hoxy- phenyl ) - 4- (4t hi ophen 2 yl - phenyl) - pi peri dine. ' HNVR
(400 MHz, CDCI3) b 7.50 (d, 2H), 7.33-7.18 (conp, 10 10 H), 7.07-7.00 (m 1
H, 6.89-6.63 (conp, 2H), 6.69 (d, 1 H, 3.76 (s, 3H), 3.42 (s, 2H),
2.612.394(c H) : he f 0 u ‘e e
Gsing a B ocieearor et HncteinBmeis, iRyl aRR Mol el
appropri at e othst %ﬂtammaSeﬂmthRgaae@f prerepryzed aipdeldie dasegef Ynilray be determined by

3-[1- Benzyl I;fbvﬁﬂ\gtah\iaﬂ@hﬁ@e@er% meleRAYAmouRt PEHel ;sﬂééau.ﬂea/k&)mmrwlnebuniéwwy(400
gHZS;l g‘g e Rta%aéfalugog oriﬁ)oe %9@0( ﬂf)ﬁfgstjveﬂ@ c@mg %aps{nes and Ic_grfndges macge ?or

3-[1- Benzyl -efanfple, fromigkletind fop neet imgh intElgy leinyffiatbr yriay beiopauiateti contdining p-pplidenol .
6Hg(|¥R( 841%2 Mot a%&g&nd gf tﬁe |§\7enFon5a% QE%& &éb‘/’@er ba%ggdbjéu(agiaci%'s'a or starch? (t, 1 H,
3-[ 1- Benzyl - 4 (4 nﬂ%‘ﬁﬂ/la “Eﬁﬁ?ﬁé?fﬁl'y ezif’es}lv? dﬁlwé?ﬂ PHPtf?Van%VPPOiﬂﬁmﬂ COMPRIUR ( 400
MHz, CDC13) obformdia(iy afd tHek aams isdikBly to/rahde frdm 0lootte 56 .nmfgfkg( Bhdy dwdidht of6th®6 ('S,

1 H, 3.44 (sgbj?c%w b%t%%tegl\@ig‘fe Ibf)}%éll tg’%o nw %The com%ounds of theéormui >) a]nd thﬁenol

3 [ 1- Benzyl tor o-

" HNVR (400 Kels maymtode asmwsmed(mntralenqys infpsipg.- aYamse(w!mbps likgyto rapg@mOnt d, 1
H, 6.655(s0.0b1H) mgfkgd? (d, 25 1H), 3. 44 (s, 2H); M5 (M+l) 472.1. EXAMPLES
9 4-t1-BENZYL-4-/. HOXY; B L1 PILPERLD N 4 YLI
solution of trif ITE?)'%%_ uéterslé’s %rpl?oémac %Tdf rbStere;F‘ @%YS’WO F”Hg)% aiﬂ%henyl)
pi peri di n- 41'5V'P)aspﬂ?§f?9!'at%sﬂ"é$ als@ possiple tg aiminigigy] the F‘Pf”FEWFdS(B %?'%ée'%?ﬂﬁied
zi nc cyani deorfQlafichsg, 30 5. 22 mml ) and tetrakis triphenyl phosphine
pal | adi um (0. react Lrr u r [ Qgen
at mospher e at goghg(g )‘?’sgew Wi de Efne f?ﬁe ac!ual dowg%e \%lcq w@dt} rggsq suﬁ%ble Fogrggt ur e
and it Wls didivigralpatignt hndjltéft”wry \@mnber aqem@lghﬂ_a)nd fﬁﬁl@”&ﬁ@é’?ﬁ @artuaijﬁépatwa%
was Eeﬁ Wi t h ThE bb&e ((B¥agdd adlekemplary @fthé MD&ng) ca@@dTlﬁéﬁél@ﬁﬂbf &uagd, bPuBivibigat i on
wi t exane
4-[ 1- Benzyl ?nﬁg% CW?}(EF}G %Qer%lowqr%os&ge ralnlg argﬂ‘nerl }fa[r)l 210 ar }Nf“i"réthefgoneﬁNNR
(400 MHz, CHagigyenton7 51 (d, 2H), 7.34 (d, 2H), 7.28- 7 18 (comp, 6 H), 6.80
(d, 1 H, 6.77 (terhativbly, the ot{pdundé otHthe fodmulid (If San baHEHHmMinkte3&d KySinhatdthbn or in

2.63-2 ( 3

BN ERs, ?%%&3&?‘%%&%} pdrsiif b ﬁ“eh;;%g‘@épﬁk‘gﬂ%géc’pﬂffvy BRSO °F BE% o1 Ne

1 0 MAR 20030lutien, grepg, pirtmenlt pro,quglf]g powder. An alternative means of transdermal

4-[ 1- Benzy! admiaBtramh Ropyyusp b yhin pdddhp 6ok kdinpie, )He]/ cheszindurioratt@info @dangg) 0. 63

mml) in tol |t 5 . ) and
trimethyl SI Hﬁ@ﬁr}q(og meéue\%ﬁg gmfﬂ%grbcg p%&l%e?hcol or |Ig€d égra)q % THey cgn %Is 2at ed
for 60 hour@COWP{@tema}&ta@P@Cem}a@'oﬂ ﬁ&?%ﬁ”@@dt16%rbdmghbm§eafm'mmnmﬂslstmg
concent r3at edt 4 AHRS wiiesruhite sditBarsifebabe @ogbirer @itrsSeh ¥RbliseR Matohatepkiived 26L) and
t hen concentrg de w}lé%e resi due was partitioned between 10 saturated aqueous
sodi um bi carB 8'SS1 uti on (5 nL) and ethyl acetate. The aqueous | ayer was
washed with et hyITh%ufR#?Va'ﬂ% Exapley ithstrate Theeprepaission &t thexeampevrgisy@irtee giepesd

(MyS04) andingénties donhepdhl rEddehtt wert htlredDythbut a&me.cbmmém&romamhu délat Were
CHzCl 2l I\/EO-I

T Bonzyl . (SOREL Rod. ARLRY S B . b ppehbioRuB s GirpoiaR IS BT i e

" HNVR (43@0 KeertedDDBYB)peBMiTioDB) érd, aridjerencediid 1@, dédterfurolopk sighd) from P8samd8 (m 1

gi) 646( g? 6. & vegf %n%enaiue?%w r)eac%or?s&ge(‘éjﬁgqe 'EJLv in @ryé%%&%re \é%l_%bso‘ivea% uhder )

1- BENZYL- 4- fnﬁﬂ fﬁ“%nervaﬁwe@ﬁBHNYDR@'OXM@_dSzNL'?aquEmrP -sfirqd W\EETHOXY
PHl[ENYLl Pl rﬁﬁbﬂthEtlr% bE® ur&es%@tf}é’twl@r’st@éd Unless otherwise stated, all mass spectra wereZ

4-[ 1- Benzyl - 4- . 3- - pl | her, e (1.01
o3 Benzy) lahel MG DR PRREN b RS T e bR i R ce (1,0
The readfion was cooled to -50 C andEXAMPLE £ anhydride (0.45, 2.67 mmo) was
added dropwi se over 1 mnutes. The reaction was stirred at - 50C for 1.5
hours and at roomtenperature for 0.5 hours. The m xture was cooled to -50C
and 2-am no-2-nethyl propanol ( 0.36 nL, 3.77 25 nmol) was added. The
reaction was allowed to warmto roomtenperature and stirred at room
tenperature for 16 hours. To the m xture was added water (5 nlL) and the
aqueous | ayer was extracted with CHzClz (3x15 nL). The conbi ned extracts
were dried (MgS04) and concentrated. Purification by flash chronmat ography
W th hexanesIEtOAc (1 1) afforded 0 75 g (6896y|eld) of

a ~ o o o I B 1 A 7~ L1



. . g_y\Ag 7003
30 phenyl)-pi peridine. ' HNVR (400 MHz, CDC13) b: 7.83 (d, 2H), 7.38%7.21
(comp, 7H), 7.18 (t, 1H)) 6.81-6.75 (conp, 2H), 6.63 (d, 1H), 4.08 (s, 2H),
3.78 (s, 3H), 3.41 (s, 2H), 2.79-2.40 (conp, 8H), 1.38 (s, 3H); M5 (M+l)
454. 2. EXAMPLE 12
2- 14- (1- BENZYL- 4- 13- METHOXY- PHENYLI - Pl PERIJDI N- 4- YLI - PHENYLI - PROPAN- 2- OL 35
To a solution of 4-[1-benzyl-4-(3-nmethoxy-phenyl)-piperidin-4-yl]-benzoic
acid nethyl ester (3.3 g, 7.95 mmol) in THF (30 nmL) at 0C was added net hyl
magnesi um brom de (3Min diethyl ether, 10.6 nL, 31.8 mmol). The ice bath
was renoyed and [ Lo % _ 5 hours
and at 50C for 5= #ogrs—Tthe— s U SOt TOFF HFerature and was
guenched wi t h sl aw addiBehzyRd-(F-metadx@phéri/B-pigkidin-dble aqueaus | ayer was 10
MAR 20@3 -42 5 e i [ . et her, X . ine racts
were dried (NgSﬁ?r;a%&W?:%ﬁggﬁﬁ) H&‘éé%o?e p’ﬁ'rgi%?'c%?ip@n%%yn W@sﬁgﬁ%&@ﬁ aphy
Wi t h hexanegider @arogehfetmersbierg was gdd@gn%.lud@ mL, 0.16 mmol, 2.5M in hexanes) over 10
;2- {4-[ 1- Benzy - (uilRd QW\N&%Q@WJ A= RO 1 Abit- 4o Yilel miRDRNYAslauPEcCP@Niéa Of -
HNVR (400 NHI%J CDICL;'LB,) %, .382-77-0L8 (1%?7%? ,10I+_—I%, O6.81 gd, 1t_ H), 6.61-G 59
(conp, 2fk) , asNgepayl-4-gipgridingng (27 & mis 15 mymaysn HHK B0 rplgmphe fepgtion wag stirfed at g -
M5 I(I\/H ) 4J759c2hfor 1 Bodkeend alrbcdvengerargroLniChovisS TRE palre tad poredsiomesier e
anal ogous tg_t hat 1 .
o a P BeniBg et (o mPER frel Spspaue oish uzs vashor it E0A% (3, 50mHY 30 pheny
| ) pent an- 3- etpmbind\FIGNEOSX RS we@DIRd (MgSQL) 38d Cencemiatdd) | The drgdq tbsidpeHvas 6. 61
gl_ﬁ) ]il- H) .Gp@rﬁetgl gy fllﬂshmlwqrﬁat{ﬁaﬁwitﬁ"?&xan@s/%A(:?(BﬂﬁH) éﬁ&@4%%10f)thé|§ﬂer@{ 1'[5
e foll ow ng phenol, deri 1 ves e e_using a procedure anal ggous to
(hat  of "Bxalbreias. WA AR, CRER! b7 aet £ 1carE A e THAdCaBhE) SoExanp o
)

6.77 (m, 1H), 3.80 (s, 1H), 3.58 (s, 1H), 2.79 (d, 2H), 2.48 (t, 2H), 2.19-2.13 (comp, 2H), 1.72

)
3- Oyclanay ] esonyl st
| i 00 NHz

1-( s 41)-2@3,_3hydr oxy- 1- nmet hyl - et hyl ) - phenyl ] - pi peri di
yl) - pheno HNVR 5 13) b 6.74 (d, , 6.63 (s, 1 H), 6.58
d, 1 H), 2.21-2B18 (&blBenzydy(S-methony-gheny)-pipelidli-4-yilighengh g5_0. 79 (conp, 2H):

M5 (M+1l) 436. 3. 28 a solution of 1-Benzyl-4-(3-methoxy-phenyl)-piperidin-4-ol (21.7g, 73.1 mmol) in

3-{1- Bepgyl r shadTehdayl mEY Wil L&lb add- Maxisphenol .

s T o N et ey bl BNl B o s ono

2 55-2.18 r (I’)(g@[yr%?thqp_v )OWIG (4213 9: 4¢fHmanol). The reaction mixture was héated to reflux for

3- {1- Benzyl 1@hquds. (Themyixtnexyes Tooiet th ydonetempérptupeand ywak sjowljy@ourdd intoda yixprd- f | uor

henol . ' H Mg, el , D -3 30
oonl V00 iy i i ko gl
4- f 1- BENZYL2Qminihuige poghwgs Biapniered prqueirreian: Whevielte sekerpovadet iy BRA: DE To

a sol utesn @00 L)1 Tiecorgaic Kydr varstdacated- qukieimey dquepispayer s wdshel Wwith €hiz03 ¢ aci d

Tt e on S oo TaFech g bigahiP 8L g’mi‘e‘?@s%ia"%”’%g@g‘% THelbgde 0o
R e |

4.
3-
n-
(

to refl
& 26 20 V34 due
was di ssol vgeld) of 4t[tBemayed-(3B0ethbxy-pheng!)-piperind-ylapredolu NdEKMRY42UMHz, CIRAD)
4-[ 1- Benzyl 3- I } i 4 | $,3\0 i LA i de was
obt af ned. | n® RLHDTER KRDRIRY hp B Sk ds 6 DB RE R, SpEvE e Ry ehE
st eps wePhotft): pEP (S ?'@a?-?’%iﬁ» 2HRIGRRZ-CA oM, 2BDES (cBmp.. 481 Mg (M11)1374.27. 67
(d, 1 H), 7.39-7¢c05 3Frifus@isthahkbulforic 36id (4}1-benif)-4-(Bm8Botvsohedy diperi@inds (d, 1
H, 3.69 (SQMS (s) 2H), 2.62-2.37 (conp) 8H); M5 (M+l1) 416. 3. 10
MAR Z003 -4 E 14 CYCLOBUTANECARBOXYLIC ACID

N - ~4- f 1- BENZYL- 40 (8- §emHOKY4H-B30vy 4 B-prEtep-peeay vrierigipndzdivahengyRAZIODE To a
ﬁogut ion 012 59487&1%o|$wt26%b1242c{03n9594t bww?@m?ywmmerz?n% gﬂ.nsw m(%m)baia@@& gy aci d

yar azi ge . g, . 1 N, | S a .
7 ety Pam HaPyEE SRR of T abidiie (55 (b S EIel) CTIRPTUES: nijp reafdor
cycl obut anemixaurdway tiret laboiCcfer { Bout @nark, rodm Gémpenatirg for Phiwum Kbeuschitivmwast i rred
at 0C for 1, DO @Ng ot a5 SFBSE Sliithi€a bleots ROMES: waBSad thd Sanic

layer was separated and the aqueous layer was washed with CH,Cl; (3 x 50 mL). The

combined organic layers were dried (MgSO,) and concentrated. The crude residue was



was washed with brine (5 nL), dried (MySO4) and concentrated. Puri fiigciaR 103
by flash chromat ography with hexanes/EtQAc (6:4) afforded 0.63 g (75%

yi el d) of cycl obutanecarboxylic acid

' -{4-[1-benzyl - 4- ( 3- met hoxy- phenyl ) - p| peridi n-4-yl]-benzoyl} 15 hydrazi de.
" HNVR (400 MHz, CDC13) 8 8.59 (s, 1 , 7. §27 (d 2H), 7.41-7.08 (conp, 8H),
6.826.61 (conmp, 3H), 3.79 (s, 3H), 241(s 3.09-3.02 (m 1 H),
2.41-2.23 (conp, 8H), 2.191.67 (conp, 6H); I\/IS (I\/H ) 498.2. EXAMPLE 15

1- BENZYL- 4-i 4- (5 CYCLOBUTYL-[ 1, 3. 410XADI AZOL- 2- YL) - PHENYLI - 4- 13- METHOXY 20

N L] 1 S omaytRely 15 Burd et ath ks PRI o i 581 B et
(0.2g, O. 40m¢bpoo thethapesdibgic (Bidmii- Watsyl-ad&lm_tfpwmnﬂ)epimdm Miﬂtpherwl @swﬁol)
The reacti Onlamgié d(Hé@MW@%S@ﬂ'aeﬂsich gcgrg BTQ' gd @”F’é%@ 06 Mﬁouh 0. 84

mmol ) was ad EWI se r''and at

room 25 t enfeRdddirE) fdr (@ SHbdmd (s ?Hbzﬁéﬁé”ﬁlwpv@@ MﬁéMtHé@\% th saturated
?gueglrjns:) sod|OI umhb|magg%a1§@nz(v84 Meth&b@h@cﬂm@mgﬁmd ﬂwﬁaenw&ac\w&bﬁﬂ eef h CC;HzCI z
X and the _conbi ned e ri.e ntrated.
Puri fication by f-'lcas o |onomatt PP e et a“eﬁ“ =% é:&jg/? fp %ﬁ‘zﬁqg3 %}qu S AN
(quant i t at i wwetjdigpal-plagny! ester (10.0 g, 19 8 mmol) in a Parr pressure bottle in MeOH (69 mL)

1I ?en2y|er4d[\nﬁree(§:ro@2f@)h@®(%y|m nBiridhParane @mlm@m mmnyﬂo]tnéreéamm.hmy phen
| 1 dl
P LaPTPTe ( wbfesodspmiseat (25 o pmBe ead 134 @kenyGngspnhd) pgoens

3.81-3.78 (@758, mn&l77Tr(e8n|xt’BH)\)/asashéEen(lmﬂer249) psi Bf 8- 78% {ocdripurs. 1Ok,

2.21-2. 11% ( 99%8 r%i')?%r \b@ c(o%c}to) roﬁﬁ’ %nﬁ?ra@@ arﬁﬂés@ﬁﬁt@@ wﬁn%‘i&% %ﬁe%ﬁO mﬁfje

usi ng a procedure anal ogous to
1- Benzyl - 4- [The Bleegawd\fﬁsmhed[ w'thswatfrdiaroqoa_@ b dged(MaSEeang | cpreerraethdhoxy 35
phenyl ) - pi peruddlrémiue "wibllyRified B fiddhz hroBGHRphy&with. FeRanésBI0ACOMpto atid, 6.8983 (d,
1 6. 79 0 6 1
I\/SH% M1 %8354 ]ye!@l of ~4- ﬁlBegzﬁﬁ émetha'x))_%ﬂg?)ﬁ gp%lné g g y&eb%nzo% afa ﬁréeljch I %g%ue H);
rocedur & of FIENRHACMAS CORb) § A6, By, BbKbPasE Lo 1Ty, k). GrEBbadHE of
Exanpl e 26. 6.7% (8 1MAR.62068 1+144.98 (s, 3H), 3.74 (s, 3H), 3.38 (s, 2H), 2.47-2.44 (comp, 8H); MS
3-{1- Benzy:vlgﬂ { 4 é?/Hzmet hyl -[ 1, 3, 4] oxadi azol - 2-yl ) -phenyl ] -pi peridin-4-yl}-p
henol 164 i 3) b'7.79 (d. 2H). 7.41-7.37 (conp, 2H), 7.12
(t, 1 H, 3. 63 (& 2H\4 [1-Berzyl-4-g-melhgxy- Qh@yq RiRgridinab]-18 N-diethyl- -benzamide
I- } 1hBen|zyI 4-14- T(;Ea—ébmbrowdmw ainihe 31.44 axad, zzaz'ma%of )4n gH)CIPDRENYT Int patpesr di n- 4-
eno CcoO
) 6. o1 6 BT fee Yot SbBbatmoftle iy £, A oglgidodded 1217,
H) : I\/@5( vidhe eag@z ngixture was stirred at room temperature for1 hour. A solution of of 4-{1-Benzyl
Benzyl 1443-[rr1b*tr(05y grdnyl)-pipetidd. 44l s Adicazeil - Aehll) epdreny s -gpi ped oty 4nyl } - ph

3

y

2

1

3-{1- .

oo (o, "o TR i Sh o8y Rkl ot 5 1)
1

4

Benzy| salutfon- V(ats-ﬂnem gooled Orenchsat-aues NebLad ( Bzol)- vzasyadyeqaﬂ.requq Tpe per i di
E} 15 pher@k was ANy (I'Mgh Mitte, fHaCkRb chke/wiklwisflea #H cH C!§@10(nq_ , (.12
e T e S S S e e f e %'ﬁ@m ke
combined organic layers were dried (MgSQO,) and concentrated. The crude residue was
purified by flash chromatography with EtOAc to afford 1.4 g (84% vyield) of 4-[1-Benzyl-4-(3-
methoxy-phenyl)-piperidin-4-yl]-N,N-diethyl-benzamide. 'HNMR (400 MHz, CDCl,) & 7.28-7.16
(comp, 10H), 6.84-6.80 (comp, 2H), 6.68 (dd, 1H), 3.74 (s, 3H), 3.52-3.48 (comp, 2H), 3.39 (s,
35  2H), 3.24-3.21 (comp, 2H), 2.47-2.42 (comp, 8H), 1.22-1.20 (comp, 3H), 1.19-1.16 (comp,
3H); MS (M+1) 457.2.
F. N, N-Diethyl-4-[4-(3-hydroxy-phenyl}-piperidin-4-yl]-benzamide
To a solution of 4-[1-Benzyl-4-(3-hydroxy-phenyl)-piperidin-4-yl]-N,N-diethyl-
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benzamide (1.11 g, 2.49 mmol) in acetic acid (8 mL} in a Parr pressure bottle was added
40 Pd(OH); (10% on carbon, 0.4 g). The reaction mixture was shaken under 50 psi of H, for 20
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acceptabl e salt of such conmpound. 25 2. A conpound according to claim1l
wherein R5 and R6 are selected, independently, fromthe groups set forth in
the definition of R and Re. 3. A conpound according to claim1l wherein R
is cyclopropyhrethyl, 3cyclohexyl propyl, 2-phenylethyl, 2-rnethyl pentyl,

p- met hyl benzyl, 2,2,2-trifluoroethyl, or 1nethylpentyl. 30 4. A conpound
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5. A conpound according to claiml1 wherein R2 is nmethyl ethyl am de}{ MAR 2003
diethyl am de, a diethyl carbinol, tetrazole, or pyrazole. 35 G The
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3.32 (s, 3H), 2.29 (s, 3H MS (M+1) 457.2.
4-[1-Buty)-4-(3-hydroxy-phenyl)-piperidin-4-yl]-N,N-diethyl-benzamide. 'HNMR
15 (400 MHz, CDCl,) 8 6.74 (d, 1H), 6.66 (s, 1H), 6.61 (d, 1H), 1.48-1.39 (comp, 2H), 0.85 (4,
3H); MS (M+1) 409.3.
4-[1-(3-Cyclohexy!-propyl)-4-(3-hydroxy-phenyl)-piperidin-4-yl]-N,N-diethyl-
benzamide. 'HNMR (400 MHz, CDCls) § 6.78 (s, 1H), 6.72-6.66 (comp, 2H), 1.71-1.54 (comp
7 H), 0.83-0.72 (comp, 2H); MS (M+1) 477.3.
20 N,N-Diethyl-4-[1-hexyl-4-(3-hydroxy-phenyl)-piperidin-4-yl}-benzamide. "HNMR
(400 MHz, CDCl5) & 6.75 (d, 1H), 6.70 (s, 1H), 6.64 (d, 1H), 1.59-1.41 (comp, 2H), 0.84 (t,
3H); MS (M+1) 437.3.
N,N-Diethyl-4-[4-(3-hydroxy-phenyl)-1-(3-methyl-butyl)-piperidin-4-yl]-
benzamide. "HNMR (400 MHz, CDCl,) § 6.76 (s, 1H), 6.71 (d, 1H), 6.67 (d, 1H), 0.87 (d, 3H),
25 MS (M+1) 423.3
N,N-Diethyl-4-[4-(3-hydroxy-phenyl)-1-isobutyl-piperidin-4-yl}-benzamide.
'HNMR (400 MHz, CDCl3) & 6.74 (d, 1H), 6.69 (s, 1H), 6.60 (d, 1H), 2.11-2.02 (comp, 2H),
1.80-1.73 (m, 1H), 0.86 (d, 6H); MS (M+1) 409.3.
N,N-Diethyl-4-[4-(3-hydroxy-phenyl)-1-(4-isopropyl-benzyl)-piperidin-4-yl]-
30 benzamide. '"HNMR (400 MHz, CDCl3) § 7.08 (t, 1H), 7.01 (d, 1H), 6.74 (d, 1H), 6.62 (d, 1H),
6.56 (s, 1H), 3.40 (s, 2H), 2.88-2.79 (m, 1H), 1.20 (d, 6H); MS (M+1) 485.3.
N,N-Diethyl-4-[4-(3-hydroxy-phenyl)-3,4,5,6-tetrahydro-2H-[1,2"]bipyridinyl-4-yl]-
benzamide. "HNMR (400 MHz, CDCls) & 8.17-8.12 (m, 1H), 7.52-7.45 (m, 1H), 6.81-6.72
(comp, 2H), 6.66 (d, 1 H), 6.61-6.55 (comp, 2H), 3.70-3.42 (comp, 6H); MS (M+1) 430.4.
35 N,N-Diethyl-4-[4-(3-hydroxy-phenyl)-1-pyrimidin-2-yi-piperidin-4-yl}-benzamide.
"HNMR (400 MHz, CDCls) & 8.27 (comp, 2 H), 6.57 (s, 1H), 6.44 (d, 1H), 3.91-3.85 (comp,
2H), 3.78-3.69 (comp, 2H), 3.51-3.47 (comp, 2H); MS (M+1) 431.3.
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4-[4- (3-Hydroxy-phenyl)-1-(2-methyI-pentyl)—plperld|n-4-yl]-N,N-dimethyI-
benzamide. 'HNMR (400 MHz, CDCl3) § 7.09 (t, 1H), 6.76 (d, 1H), 6.68 (s, 1H), 3.07 (s, 3H),
1.1-098 (m, 1H), 0.88-0.82 (comp, 6); MS (M+1) 409.3.
4-[4-(3-Hydroxy-phenyl)-1-(3-methyl-butyl)-piperidin-4-yl]-N,N-dimethyl-
15  benzamide. "HNMR (400 MHz, CDCly) 8 7.20-7.05 (comp, 3H), 6.77 (s, 1H), 3.06 (s, 3H),
2.94 (s, 3H), 0.84 (d, 6H); MS (M+1) 395.3.
{4-[1-(4-Fluoro-benzyl)-4-(3-hydroxy-phenyl)-piperidin-4-yi}-phenyl}-piperidin-1-
yl-methanone. "HNMR (400 MHz, CDCls) & 6.96 (t, 2H), 6.78 (d, 1H), 6.61 (dd, 1H), 6.51 (s,
1H), 3.72-3.59 (comp, 2H), 3.36 (s, 2H), 3.35-3.31 (comp, 2H); MS (M+1) 473.2.
20 {4-[1-Hexyl-4-(3-hydroxy-phenyl)-piperidin-4-yl]-phenyl}-morpholin-4-yl-
methanone. "HNMR (400 MHz, CDCly) 8 7.09 (t, 1H), 6.75 (d, 1H), 6.64 (s, 1H), 6.60 (d, 1H),
3.86-3.22 (comp, 8H)0.83 (t, 3H); MS (M+1) 451.3.
EXAMPLE 5
TRIFLUORO-METHANESULFONIC ACID 3-[1-BENZYL-4-(4-DIETHYLCARBAMOYL -
25 PHENYL)-PIPERIDIN-4-YL]-PHENYL ESTER
To a solution of 4-[1-Benzyl-4-(3-hydroxy-phenyl)-piperidin-4-yl}-N,N-diethyl-
benzamide in CH;Cl; ( 14 mL) at 0°C was added pyridine (0.43mL, 5.33 mmol) followed by
dropwise addition of trflic anhydride (0.9 mL, 5.33 mmol) over 5 minutes. The reaction

mixture was stirred at 0°C for 1 hour and at room temperature for 2 hours. The solution was
30 then cooled to 0°C and 15 mL of cold saturated aqueous NaHCQO; were added. The organic

layer was separated and the aqueous layer was washed with CH,Cl, (3 x 20 mL). The

combined organic layers were dried (MgSO,) and concentrated. The crude residue was

purified by flash chromatography with hexanes/EtOA¢ (4:1) to afford 1.57 g (77 % yield) of

trifluoro-methanesulfonic acid 3-[1-benzyl-4-(4-diethylcarbamoyl-phenyl)-piperidin-4-yl}-pheny
35 ester. 'HNMR (400 MHz, CDCls) § 7.42-7.20 (comp, 11H), 7.15-7.02 (comp, 2H), 3.63-3.43

(comp, 2H), 3.42 (s, 2H), 3.35-3.29 (comp, 2H), 2.8-2.39 (comp, 8H), 1.31-1.21 (comp, 3H),

1.21-1.08 (comp, 3H); MS (M+1) §75.2.

EXAMPLE 6
4-[1-BENZYL -4-(3-CYANO-PHENYL)-PIPERIDIN-4-YL]-N,N-DIETHYL-BENZAMIDE
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4-[1-BENZYL -4-(3-CARBOXAMIDO-PHENYL)-PIPERIDIN-4-YL]-N.N-DIETHYL-
BENZAMIDE
To a solution of 4-[1-Benzyl-4-(3-cyano-phenyl)-piperidin-4-yl]-N,N-diethyl-benzamide
20 (0.11g, 0.24 mmol) in ethano! (0.3 mL) was added 3N aqueous Na,CO; (0.6 mL) and 30%
aqueous H,0, (0.15mL). The reaction mixture was stirred at room temperature for 8 hours.

CONH,

The mixture was diluted with water (2 mL) and the aqueous layer was washed with CH,Cl,
(3x5 mL). The organic layer was dried (MgSQ,) and concentrated. The residue was purified
by flash chromatography with CH,Cl,/MeOH (10:1) to afford 35 mg (31% yield) of 4-[1-Benzyl-
25  4-(3-cyano-pheny!)-piperidin-4-yl]-N,N-diethyl-benzamide. 'HNMR (400 MHz, CDCI3) & 7.79
(s, 1H), 7.565-7.20 (comp, 12H), 6.13 (br, 1H), 5.62 (br, 1H), 3.48-3.40 (comp, 2H), 3.38 (s,
2H), 3,23-3.19 (comp, 2H), 2.51-2.39 (comp, 8H)1.27-1.20 (comp, 3H), 1.15-1.07 (comp, 3H);
MS (M+1) 470.3.
EXAMPLE 8
30 1-BENZYL-4-(3-METHOXY-PHENYL)-4-(4-THIOPHEN-2-YL-PHENYL)-PIPERIDINE
To a solution of trifluoro-methanesulfonic acid 4-[1-benzyl-4-(3-methoxy-phenyl)-

piperidin-4-yl]-phenyl ester (0.1 g, 0.2 mmol) in ethanol (4.5 mL) and water (0.5 mL) was
added 2-thiophene boronic acid (0.052 g, 0.5 mmol) and sodium carbonate (0.037 g, 0.29
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' was heated to reflux for 2 hours. The mixture was then filtered and the filtrate was
concentrated under vacuum. The residue was purified by flash chromatography with
hexanes/EtOAc (3:1) to afford 0.08 g (92% vyield) of 1-Benzyl-4-(3-methoxy-pheny!)-4-(4-
thiophen-2-yl-pheny!)-piperidine. "HNMR (400 MHz, CDCls) & 7.50 (d, 2H), 7.33-7.18 (comp,

10 10 H), 7.07-7.00 (m, 1H), 6.89-6.63 (comp, 2H), 6.69 (d, 1H), 3.76 (s, 3H), 3.42 (s, 2H), 2.61-
2.39 (comp, 8H); MS (M+1) 440.2,

The following compounds were made using a procedure analogous to that of Example
8, starting with the appropriate ester wherein R® is methoxy, hydroxy or fluoro.
3-[1-Benzyl-4-(4-thiophen-2-yl-phenyl)-piperidin-4-yl]-phenol. 'HNMR (400 MHz,

15  CDCl,) 8 7.46 (d, 2H), 7.16 (d, 2H), 6.80 (d, 1H), 8.59 (dd, 1H), 6.54 (s, 1H), 3.40 (s, 2H); MS
(M+1) 426.0.

3-[1-Benzyl-4-(4'-trifluoromethyl-biphenyl-4-yl)-piperidin-4-yl}-phenol. "HNMR
(400 MHz, CDCl) 8 7.67-7.58 (comp, 4H), 7.44 (d, 2H), 7.12 (t, 1H), 6.80 (d, 1H), 6.62-6.59
(comp, 2H); MS (M+1) 488.2.

20 3-[1-Benzyl-4-(4'-methyl-biphenyl-4-yi)-piperidin-4-yl]-phenol. "HNMR (400 MHz,
CDCly) & 7.45-7.40 (comp, 4H), 7.11 (t, 1H), 6.77 (d, 1H), 6.56 (s, 1H), 3.44 (s, 2H); MS (M+1)
434.3

3-[1-Benzyl-4-(3'-chloro-4'-fluoro-biphenyl-4-yl)-piperidin-4-yl]-phenol.  "HNMR
(400 MHz, CDCl,) 8 7.54 (dd, 1H), 7.20-7.11 (comp, 2H), 6.80 (d, 1H), 6.85 (s, 1H), 6.62 (d,
25  1H), 3.44 (s, 2H); MS (M+1) 472.1.
EXAMPLES 9
4-[1-BENZYL -4-(3-METHOXY-PHENYL )-PIPERIDIN-4-YL]-BENZONITRILE
To a solution of trifluoro-methanesulfonic acid 4-[1-benzyl-4-(3-methoxy-phenyl)-

piperidin-4-yi}-phenyl ester (2.2 9, 4.34 mmol) in DMF (8 mL) was added zinc cyanide (0.61 g,
30 5.22 mmol) and tetrakis triphenylphosphine palladium (0.7 g, 0.63 mmol). The reaction was

stirred under a nitrogen atmosphere at 90°C for 5 hours. The mixture was cooled to room

temperature and it was diluted with diethyl ether (100 mL). The organic layer was washed with

brine (6x 10 mL), dried (MgSQ,) and concentrated. Purification with hexanes/EtQAc (2:1)

afforded 1.52 g (92% yield) of 4-[1-Benzyl-4-(3-methoxy-phenyl)-piperidin-4-yl]-benzonitrile.
35  "HNMR (400 MHz, CDCl) 8 7.51 (d, 2H), 7.34 (d, 2H), 7.28-7.18 (comp, 6 H), 6.80 (d, 1H),

6.77 (s, 1H), 6.70(d, 1H), 3.75 (s, 3H), 3.39 (s, 2H), 2.63-2.39 (comp, 8H); MS (M+1) 383.2.

EXAMPLE 10
1-BENZYL -4-(3-METHOXY-PHENYL )-4-[4-(1H-TETRAZOL-5-YL)-PHENYL]-PIPERIDINE
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10  saturated agueous sodium bicarbonate solution (5 mL) and ethyl acetate. The aqueous layer
was washed with ethyl acetate (3x10 mL). The combined exiracts were dried (MgS0O,) and
concentrated. Purification by flash chromatography with CH.Cl./MeOH (9:1) afforded 0.19 g
(71% yield) of 1-Benzyl-4-(3-methoxy-phenyl)-4-[4-(1H-tetrazol-5-yl)-phenyl]-piperidine.
'HNMR (400 MHz, CD;0D) & 7.95 (d, 2H), 7.44-7.41 (comp, 7H),7.23-7.18 (m, 1 H), 6.90-6.77
15 {comp, 2H), 6.76 (d, 1H), 6.70 (d, 1H), 4.21 (s, 2H), 3.64 (s, 3H), 3.30-2.41 (comp, 8H); MS
(M+1) 426.2.
EXAMPLE 11
1-BENZYL -4-[4-(4,4-DIMETHYL -4,5-DIHYDRO-OXAZOL -2-YL}-PHENYL]-4-(3-METHOXY-
PHENYL)-PIPERIDINE
20 To a solution of 4-[1-Benzyl-4-(3-methoxy-phenyl)-piperidin-4-yl)-N-methyl-benzamide
(1.01g, 2.44 mmol), in CH.Cl; (24 mL) was added pyridine (0.30 mL, 3.71 mmol). The
reaction was cooled to -50 C and triflic anhydride (0.45, 2.67 mmo) was added dropwise over

1 minutes. The reaction was stirred at - 50°C for 1.5 hours and at room temperature for 0.5
hours. The mixture was cooled to -50°C and 2-amino-2-methyl propanol ( 0.36 mlL, 3.77
25 mmol) was added. The reaction was allowed to warm to room temperature and stirred at
room temperature for 16 hours. To the mixture was added water (6 mL) and the agueous
layer was extracted with CH,Cl, (3x15 mL). The combined extracts were dried (MgSO,) and
concentrated. Purification by flash chromatography with hexanes/EtOAc (1:1) afforded 0.75 g
(68% yield) of 1-Benzyl-4-[4-(4,4-dimethyl-4,5-dihydro-oxazol-2-yl)-phenyl]-4-(3-methoxy-
30  phenyl)-piperidine. "HNMR (400 MHz, CDCl3) 6; 7.83 (d, 2H), 7.38-7.21 (comp, 7H), 7.18 {(t,
1H), 6.81-6.75 (comp, 2H), 6.63 (d, 1H), 4.08 (s, 2H), 3.78 (s, 3H), 3.41 (s, 2H), 2.79-2.40
(comp, 8H), 1.38 (s, 3H); MS (M+1) 454.2,
EXAMPLE 12
2-{4-[1-BENZYL-4-(3-METHOXY-PHENYL)-PIPERIDIN-4-YL]-PHENYL}-PROPAN-2-OL
35 To a solution of 4-[1-benzyl-4-(3-methoxy-phenyl)-piperidin-4-yl}-benzoic acid methyl

ester (3.3 g, 7.95 mmol) in THF (30 mL) at 0°C was added methyl magnesium bromide (3M in
diethyl ether, 10.6 mL, 31.8 mmol). The ice bath was removed and the reaction was stirred at
room temperature for 5 hours and at 50°C for 5 hours. The mixture was cooled to room
temperature and was quenched with slow addition of water (15 mL). The aqueous layer was



109%&' () - &s109%& () -1 mLO%& ()-){10%& ()- 10HH 10HH

10HH SF10%H& () - LyQ,/Sy‘ yiyuyy}[9OyZ 1 #1 " @O%& ()-- 10 MAR 2003
@O0% " & ()- 109& ()-!,H | 109& ()-DLOY%& ()-! @& 10%53&' ()-yyyyyyya?yz; | 1 #1n
10%

, & ()-0&810%7& () - &10%& ()-109& ()-! FOL0% V{ V& ()-QLOY& () - Quyyyzz$zh<yZ;!!#
11 1p3l "109%& ()-131"10% ()-! 10%& ()-3°
10%1& () - 3#y109%& () - #10%&' ()-$z' z*zA{{||}~?yZ; ' #! 1 y7109%& () -y3g

0%&:()- srq: o;y&'()-ls m 109& ()-9!S, o .
(200/%) () . 3l ]‘l’féﬂgﬁqg? dlgtbil/ ttH H %I I)I ik Ol Dextradds re(e]ri'e%"(‘?vBs‘S'ﬁ‘ k= O
}zXef D !l @.@%0382—“(@¢ IPudiicag@ y)flasiooHsmatygraphy QU Texangs/EtOAL @Fgripd-R1 ¢ Y94%)
109%& () - }}}oﬁﬁz} ﬁ};ﬂ%ﬁﬁl@i ha'e@ﬂr@ﬁ&n;(l Wpi p%Q%:-&y% ﬁi}?r@aﬁi om‘H@MﬂaQ%% Madiz, M

1094H& @.0% \ Dil1e
T0088e ¢ ) - SO0k bygREIE EA, 30 ?@MW@ S5EogRe, PR E IeNIEls. 2H) 108 &

10& & ' & "y 2% 2% (8onhp), eHFy,ﬁ@%-ibl&) 0s-(Mk-1))413Q%H& () - m

10 The following compound was prepared by a procedure analogous to that of Example

12.

3-{4-[1-Benzyl-4-(3-fluoro-5-methoxy-phenyl)-piperidin-4-yl]-2-fluoro-phenyl}-
pentan-3-ol. "HNMR (400 MHz, CDCl,) § 7.36 (d, 2H), 7.18 (d, 2H), 6.61 (s, 1H), 6.39 (d, 1H),
3.73 (s, 3H), 1.54 (s, 6H); MS (M+1) 434.0.

15 The following phenol derivatives were made using a procedure analogous to that of

Example 12, followed by deprotection using the procedure of Example 4.

3-{1-(3-Cyclohexyl-propyl}-4-[4-(1-hydroxy-1-methyl-ethyl)-phenyl}-piperidin-4-
yl}-phenol. "HNMR (400 MHz, CDCl) & 6.74 (d, 1H), 6.63 (s, 1H), 6.58 (d, 1H), 2.21-2.18
(comp, 2H), 1.68-1.57 (comp, 4H), 0.82-0.79 (comp, 2H); MS (M+1) 436.3.

20 3-{1-Benzyl-4-[4-(1-hydroxy-1-methyl-ethyl)-phenyl}-piperidin-4-yl}-phenol.
'HNMR (400 MHz, CDCl,) & 6.80 (d, 1H), 6.60-6.51 (comp, 2H), 3.39 (s, 2H), 2.55-2.18
(comp, 4H); MS (M+1) 402.2.

3-{1-Benzyl-4-[4-(1-hydroxy-1-methyl-ethyl)-phenyl}-piperidin-4-yi}-5-fluoro-
phenol. '"HNMR (400 MHz, CDCl5) & 7.06 (d, 2H), 6.46 (s, 1H), 6.42-6.30 (comp, 2H), 3.55 (s,

25  2H), 1.52 (s, 6H); MS (M+1) 420.1.

EXAMPLE 13
4-[1-BENZYL-4-(3-METHOXY-PHENYL)-PIPERIDIN-4-YL]-BENZOIC ACID HYDRAZIDE
To a solution of 4-[1-benzyl-4-(3-methoxy-phenyl)-piperidin-4-yl}-benzoic acid methyl

ester (9.5 g, 22.9 mmol) in methano!l (60 mL) was added hydrazine hydrate (8 mL). The

30  reaction mixture was heated to reflux for 36 hours. The mixture was cooled to room
temperature and concentrated. The residue was dissolved in toluene (50 mlL) and
concentrated under vacuum, and 4-[1-Benzyl-4-(3-methoxy-phenyl)-piperidin-4-yl}-benzoic
acid hydrazide was obtained in guantitative yield. The residue was used in the subsequent
steps without purification. "HNMR (400 MHz, CD,OD) & 7.82 (d, 1H), 7.67 (d, 1H), 7.39-7.05

35 (comp, 8H), 6.86 (d, 1H), 6.80 (s, 1H), 6.67 (d, 1H), 3.69 (s, 3H), 3.38 (s, 2H), 2.62-2.37
{comp, 8H); MS (M+1) 416.3.
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hydrazide (0.7 g, 1.69 mmol) in CH,Cl; (10 mL) at 0°C was added triethylamine (0.35 mL, 2.5

10  mmol) was catalytic DMAP (20 mg) and cyclobutane carbonyl chloride (0.19 mL, 1.69 mmol).

The mixture was stirred at 0°C for 1 hour and at room temperature for 5 hours. The solution
was washed with brine (5 ml), dried (MgSQ,) and concentrated. Purification by flash
chromatography with hexanes/EtOAc (6:4) afforded 0.63 g (75% yield) of
cyclobutanecarboxylic  acid  N'-{4-[1-benzyl-4-(3-methoxy-phenyl)-piperidin-4-yl]-benzoyl}-
15  hydrazide. "HNMR (400 MHz, CDCls) & 8.59 (s, 1H), 7.67 (d, 2H), 7.41-7.08 (comp, 8H), 6.82-
6.61 (comp, 3H), 3.79 (s, 3H), 2.41 (s, 2H), 3.09-3.02 (m, 1H), 2.41-2.23 (comp, 8H), 2.19-
1.67 (comp, 8H); MS (M+1) 498.2,
EXAMPLE 15
1-BENZYL-4-[4-(5-CYCLOBUTYL-[1,3,4]0XADIAZOL-2-YL)-PHENYL1-4-(3-METHOXY-
20 PHENYL)-PIPERIDINE
To a solution of cyclobutanecarboxylic acid N'-{4-[1-benzyl-4-(3-methoxy-phenyl)-
piperidin-4-yl}-benzoyl}-hydrazide (0.2g, 0.40mmol) in CH,Cl, (3 mL) was added pyridine (0.08
mL, 1.0 mmol). The reaction mixture was cooled to -78°C. Triflic anhydride (0.14 mL, 0.84

mmol) was added dropwise. The mixture was stirred at -78°C for 1 hour and at room
25 temperature for 2 hours. The reaction was quenched with saturated aqueous sodium
bicarbonate (3 mL). The aqueous layer was washed with CH,Cl; (3x 5mL) and the combined
extracts were dried (MgSQOy) and concentrated. Purification by flash chromatograpy with
EtOAc afforded 0.19 g (quantitative yield) of 1-Benzyl-4-[4-(5-cyclobutyl-[1,3,4]oxadiazol-2-yl)-
phenyl]-4-(3-methoxy-phenyl)-piperidine. '"HNMR (400 MHz, CDCls) & 7.92 (d, 2H), 7.37 (d,
30 2H), 7.36-7.16 (comp, 6H), 6.83 (d, 1H), 6.80 (s, 1H), 6.60 (d, 1H), 3.81-3.78 (m, 1H), 3.77 (s,
3H), 3.45 (s, 2H), 2.82-2.38 (comp, 10H), 2.21-2.19 {comp, 2H); MS (M+1) 480 2.
The following compound was made using a procedure analogous to that of Example
15.
1-Benzyl-4-[4-(5-cyclopropyl-[1,3,4]oxadiazol-2-yl)-phenyl]-4-(3-methoxy-
35  phenyl)-piperidine. 'HNMR (400 MHz, CDCl3) 8 7.82-7.81 (comp, 2H), 6.83 (d, 1H), 6.79 (s,
1H), 6.71-6.65 (m, 1H), 3.74 (s, 3H), 2.20-2.14 (m, 1H); MS (M+1) 466.4.
The following phenol derivatives were made using the procedure of Example 15,
followed by deprotection using the procedure of Example 4.
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3-{1-Benzyl-4-[4-(5-cyclopropyl-[1,3,4]oxadiazol-2-yl)-phenyl]-piperidin-4-yl}-

phenol. "HNMR (400 MHz, CDCls) & 7.88-7.72 (comp, 2H), 7.56-7.42 (comp, 2H), 6.91-6.84
10 (m, 1H), 6.69-6 83 (m, 1H), 3.86 (s, 2H), 2.21-2.16 (m, 1H), MS (M+1) 452.2.
3-{1-Benzyl-4-[4-(5-ethyl-[1,3,4]oxadiazol-2-yl)-phenyl]-piperidin-4-yl}-phenol.
'HNMR (400 MHz, CDCls) § 7.79 (d, 2H), 7.11 (t, 1H), 7.75 (d, 1H), 6.65 (d, 1H), 6.55 (s, 1H),
2.90 (g, 2H), 1.38 (t, 3H); MS (M+1) 440.4.
3-{1-Benzyl-4-[4-(5-trifluoromethyl-[1,3,4]oxadiazol-2-yl)-phenyl]-piperidin-4-yl}-
15 phenol. "HNMR (400 MHz, CDCls) § 7.91 (d, 2H), 7.32 (d, 2H), 7.12 (1, 1H), 6.75 (d, 1H),
6.63-6.60 (comp, 2H), 3.42 (s, 2H); MS (M+1) 480.2.
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1. A compound of the formula
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R' is hydrogen, allyl, (Cq-Cs)alkoxy-(Co-Cs)alkyl-, wherein the total number of carbon
atoms is eight or less, aryl, aryl-(C4-Cqg)alkyl-, heteroaryl, heteroaryl-(C4-Cs)alkyl-, heterocyclic,
heterocyclic-(C4-Cg)alkyl, (C3-C+)cycloalkyl-, or (C3-C;)cycloalkyl-(C4-Cg)alkyl, wherein said aryl
and the aryl moiety of said aryl-(C,-Cg)alkyl- are selected, independently, from pheny! and
napthyl, and wherein said heteroaryl and the heteroaryl moiety of said heteroaryl-(C;-Cg)alkyl-
are selected, independently, from benzooxazolyl, pyrazinyl, benzofuranyl, quinolyl, isoquinolyl,
benzothienyl, isobenzofuryl, pyrazolyl, indolyl, isoindolyl, benzimidazoly!, purinyl, carbazolyl, 1,2,5-
thiadiazolyl, quinazolinyl, pyridazinyl, pyrazinyl, cinnolinyl, phthalazinyl, quinoxalinyl, xanthinyl,
hypoxanthinyl, pteridinyl, 5-azacytidinyl, 5-azauracilyl, triazolopyridinyl, imidazolopyridinyl,
pyrrolopyrimidinyl, pyrazolopyrimidinyl, oxazolyl, oxadiazoyl, isoxazoyl, thiazolyl, isothiazolyl,
furanyl, pyrazolyl, pyrrolyl, tetrazolyl, triazolyl, thienyl, imidazolyl, pyridinyl, and pyrimidiny}; and
wherein said heterocyclic and the heterocyclic moiety of said heterocyclic-(C4-Cg)alkyl- are
selected from saturated or unsaturated nonaromatic monocyclic or bicyclic ring systems,
wherein said monocyclic ring systems contain from four to seven ring carbon atoms, from one
to three of which may optionally be replaced with O, N or S, and wherein said bicyclic ring
systems contain from seven to twelve ring carbon atoms, from one to four of which may
optionally be replaced with O, N or S; and wherein any of the aryl, heteroaryl or heterocyclic
moieties of R' may optionally be substituted with from one to three substitutuents, preferably
with one or two substutituents, independently selected from halo (i.e., chloro, fluoro, bromo or
jodo), (C4-Cg)alky! optionally substituted with from one to seven (preferably with from zero to four)
fluorine atoms, phenyl, benzyl, hydroxy, acetyl, amino, cyang, nitro, (Cs-Cg)alkoxy, (Cy-
Ce)alkylamino and [(C;-Ce)alkyll,amino, and wherein any of alkyl moieties in R' (e.q., the alkyl
moieties of alkyl, alkoxy or alkylamino groups) may optionally be substituted with from one to
seven (preferably with from zero to four) fluorine atoms;

R? is hydrogen, aryl, heteroaryl, heterocyclic, SO,R*, COR*, CONR®R®, COOR?, or
C(OH)R®R® wherein each of R*, R® and R® is defined, independently, as R" is defined above,
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erythematosis, Hodgkin's disease, Sjogren’s disease, epilepsy and rejection in organ transplants
and skin grafts in a mammal, comprising an opioid receptor binding modulating effective amount
of a compound according to claim 1 and a pharmaceutically acceptable carrier.

14, A pharmaceutical composition for treating a disorder or condition, the treatment
15 or prevention of which can be effected or facilitated by modulating binding to opioid receptors in a
mammal, comprising an opioid receptor binding modulating effective amount of a compound

according to claim 1 and a pharmaceutically acceptable carrier.
15. Use of a compound according to claim 1 in order to formulate a medicament for
treating a disorder or condition selected from inflammatory diseases such as arthritis, psoriasis,
20 asthma, or inflammatory bowel disease, disorders of respiratory function such as asthma, cough
and apnea, allergies, gastrointestinal disorders such as gastritis, functional bowel disease,
iritable bowel syndrome, functional diarrhoea, functional distension, functional pain,
nonulcerogenic dyspepsia and other disorders of motility or secretion, and emesis, stroke, shock,
brain edema, head trauma, spinal cord trauma, cerebral ischemia, cerebral deficits subsequent
25  to cardiac bypass surgery and grafting, urogential tract disorders such as urinary incontinence,
chemical dependencies and addictions (e g, addictions to or dependencies on alcohol, opiates,
benzodiazepines, nicotine, heroin or cocaine), chronic pain, nonsomatic pain, acute pain and
neurogenic pain, systemic lupus erythematosis, Hodgkin's disease, Sjogren's disease, epilepsy

and rejection in organ transplants and skin grafts in a mammal.
30 16. Use of a compound according to claim 1 in order to formulate a medicament for
the treatment of a disorder or condition, the treatment or prevention of which can be effected or

facilitated by modulating binding to opioid receptors in @ mammal



