;e3eD: :;\?h@D6DTD, WO 001 39091 PCTI 1 B99/01914 5 3. 3- Bl ARYLPI PERLDI NE AND
2. 2- BI.ARYLMORPHOLI NE DERI VATI VES Back round of the Invention Th| S invention
relates to 3, 3- bi aryl pi peri di ne and 2, 2-bi aryl nor phohne der C?@U&h
have utility as |igands f mmwmm‘:ept ors. In the study of op| oi

bi ochem st (g odheysy | €LY Om““um opi el-d conpounds and nppiRpRRAeZENOUS
opi oi d conpounds has been idepihied. In this effort, S|gn|f|cant research
has been focused on understandi ng the nmechani sm of opioid drug action,
particlarly as it rel ates to ceIIuI ar and dlfferentlated tlssue op| 0|d
receptors. 50pi oi d diSLEgBIARK 5 B PrJOLIN

sel ectivity in respect of the ceI 'B‘é!:!%mtﬁﬂgfﬂFvaﬁtgm' ated tissue receptors
to which a speC|f|c drug specie and. These 15 receptors

i nclude mu (p), del 'B'%t'"(’?!)“%ﬁ!ﬁ%éﬁﬁé W%‘P‘?eé‘é'é%%‘f $2-bEpmBRAnG FrveLRighes
of opi oi d recegptatity gsiigandd &r bpioiduredegt@ppa) are descri bed and docunented in
e e LT Ly s R e Bl S G PSR & cRiBRAE A0l ol G ERHoA2!

and peripheral nervous I vation of
delta rec é‘jbt OfrEIogRNGHR BRI ERMACHRSE |hé%qund?¢”Pdef M@ﬁ?@'ﬁﬁ'ﬂ“‘ﬁ%’ﬁt fleﬁ%ﬁﬁ’é‘as been
anal gesi a i n fgedded bmuriidebtantingthe eaebma‘ntsmeplag dRig ablivhn] particlaripés i Refates to celiutar

gastroi ntesti na K F. (1995) in "The Pharmacol ogy of
Qpi oi d Pept i des “S"FEF%S ‘edd‘f%@ %Plgr Ceb‘? , Harwood Academ c Publishers). The

wel | known narcoti @Plgﬂld&@égf%mll)a@aM¢q3W their bindind selectivit iroigspegt ¢f thactadglard ve

for the opi oi ghanakicr@RREd Bésue MéepHt&rs WPWRIES a SPEHIR ldRuGPHREIBEBihds ad £ igdnbatTRE.
depr essi OE% and inhibition of gastrointestinal transit. Kappa receptors
I

medi at e ahl gESFPLRREUdEIALE: dRla (Dsnd kPPR &) E8CERIRE: of the opioi d del ta
receptor is a rel aAf lesst wéeemmpewlofa:pmaeyep«dm (rhu, fdetkd QMElﬁﬁpbiibeare Kesoribddoghdand

char acter | 22t e DRIRC SUSARIC ANGREPELARS: MDA ol SAIgEaLO"

the delta recep esear Icant
i nformati on aRfsntera nenges F%thf’l?c‘éfp'!‘@ﬂy sAsgies a‘cb'ﬁ'é@rma@ cﬁ%ﬁWé“OﬁfOflq ff%nﬁétpison

has not yet eﬁ@du@@ﬁantxﬁl&indeﬁtld\%@ﬂérﬁ&dr@dkrﬂh@é SRAREGE M rdan, MUdddiéen @qﬁﬂuamgar

Fecept or 520 U el B, e kst od \iSEEBIR, 1] (GBI AR bibmSeipy & opoiag
Port oghese, rkdpédes’. editeddy deangdef. i RanupriddicademicByblighersant agoni sts.  These
conpounds are deSCTHeW@Ql l?h%wﬁ‘ﬂéé&%sd &@ssasule'ﬁ‘laél%rﬁ%lecﬁng it %ﬁﬂ@ésoére%@feé}%%rs'[

profile, and {nclud hat are hi ective

opi oi d recepth {?ﬁ U‘”Sr cg;:a;l? uym @0'7‘1@'38%?1 ?fﬁ%ﬁ%u'(?ap'f\?é%fy fffpfeﬁg% g v.
J. Hruby et ahhutp:tmﬂmfgastttomw)atlramu Kappé cacaptbisomediate/analgesis pad segdtionnal ogs of
enkephal | 5. Thesenreogﬂawc@sof'tn&wd@ s heagfw'@asreaml aqoagc%t,ay fmcht he

delta recepto and are sald to induce 8 ar nmacol o i cal yaFég t her ap
effects, suc t'f°'l?é"e§ﬁ5? etetion pod ehaectesization of gadngeaY s‘ﬁ\gé‘?r@’é" SFPldES h""‘“’"h are
corrpounds THigaadst fogaine sibits pezeptars Resddneh o thel pse decxippieasnpiedaded sgnifgardt ed

to be useful .h@mﬁé?n@n EB&EEHZE# R{ce;ﬁgr ﬁ&hﬁ agafycﬁn%af uts’“i‘uﬁiﬂ%h P&l ﬁ\)/% Sgﬁgﬁadga”d

respiratory and cardi ovascu unct

-2- PCT/ | B99| Reitg fereptoss me%ﬂé@*@a'a !é{tdanot gppear fipkigit mfamabﬁﬁaftﬁt in e manner

Bi ot r ansf 80 madhatetenifticldbmuegdepersi n t he Human Body," J. Cin. Chem din.

8i ochem, 1988, 2 t f

pol yaryl pi perazi ﬁg%z:gatéﬂfi 835’586(1%% 'sg'?ed o?EMa% aéoszﬁl%égtﬁelptsébﬁf ognﬁs?orﬁéfsnto

human subj ect\@noqweitwpagﬁaemeevéa@agomsﬁt TAGSEr GAMPAUNAS rRrexdescbagdrast Rosseseing a

Oxatomi de in tR&fué)opHEG&epwﬂdnthgdAts{\'ﬁBﬁle ah8 HeRide torRgound Dt aréﬁ(gﬁfy,selééﬁeﬁﬂ

Meul der mans, g reI er to a netabolic study of plasma | evels,

b| ot r ansf onna ?8?4 °§|98“8§<e@°ét| on of oxatomde. T Iwanoto, et al, in
"Effects 8 KB- 279'6S Rateeit, §18, 70 I whighnissugd iayt 21, 4886 ©tVhek let}ymimﬁ: gaspeheszmes

on ("Hnitr er@bll&' E@\fcﬁ\'naﬁgnaﬁy oonslﬁﬁled Snaldga Eﬁ@%&ahné%ﬁ&&%&%&dnd@%ﬁa both

d be th nt 5
Nat suka, et afdorie andepadrined ok Bl Gedresmbare gRE,P ReloR MEHERORIRTT
1- Subst i t ut ecthégdgulic Efsstsesiychet hydigepiajiretha zaseaf Bpmist srecies of dtalv congpadadsc dthe c
Agoni st and Aphgee s%EczéPéf'tNé distlosed’co F%gnds%ﬂggesle%&z be 3efli}Pthe trkdtféntlot87.

di scl ose racenmates and epantioners o substit

4- [ 2- (3- hfRir SEDBPREFRIYE AEhgimerdisertsy AOGTeRRIGaIen 1 catavRetirlWactiops;r opean

Pat ent Application No. 458, 160, published on Novenber 27) 1991, refers to
20 certain substituted di phenyi net hane derivatives as anal gesic and

antiinflamuatory agents, including conpounds t hyl ene bri dgi ng
group (linking the two phenyl noieties) is suﬁmmlmwmwmmmmmﬁhe nmet hyl ene
carbon with a piperidinyl or piperaznyl group. Soutfy,Aflrican Patent
Application No. 8604522, which was published on EEce er 12, 1986, refers

to certain N-substitut ed aryl al kyl and aryl -al kyl ene substituted
am no- het er ocycl | c 25 corrpounds | ncl udi ng pi perdine derivatives, as

o -, =




secretory agents. European Patent Application No. 133, 323) publ i shed on
February 20, 1985, refers to certain diphenyl methyl piperazi n k{]@”?ﬁ‘ﬂaas
non-sedati ve anti hi stam nes. There is a continuing need in the ar or

i mproved ORV@belzdeePounds, particularly 30 gonpounds whi ch arPeTNB¥010f4

addi ctive character and ot her adverse side effects of conventional opiates
such as norphine and pethidine. The present inventor has di scovered a novel
cl ass of 3, 3-biaryl pi peridine and norpholine derivatives that are potent
and sel ectiye del tasogb@riedhéai @aaplsn ams@gaeoruaewlBuatfynsfommbmnueaézme in the

el et or ! D B SRRE5) 20 B, e Al 1568, BB MpgSR Bllfd o
head traunm, szpﬁnmaistratlon of erpalyany, piperazine eafepasnd Mod gkidn Oé mgtlezinesmetaByligafiorin s
di sease, syst efinganlddBjdstser Yt hemat osi s, gastrointestinal disorders such as
gastritis) functlc?naljébgwe irritabl e bowe rome, fun tional
di arrhoea, function®l PR éﬁ‘ﬁ'soﬁ °t'ﬁ%ﬁﬁ‘?ﬂ"53‘?rb"§i@rﬁx€'eﬂ%ﬁ’s(%liéaimém%'ﬂ F@fsh pgs, and
di sorders of ndan,! Kénpboticas eas4e 1 5(6)) 44%62| Mnsansawteealpmm to & netabolc spaly of
neur ogeni c pal g%q) foir&sfb@#n?ﬁon”’gnoa&c:%’i SxathffyRl ratory disorders such

as ast hma, coug nea |soréers such as rheumat oi d

arthritis, ost eoartﬁr'i“@ﬂ%" ebé’or'i"aEff%Ct%tﬁHKﬁﬁ??%rﬁrﬁ‘@ﬂr‘?ﬁ'%%@maﬂ?%a%@ Other
urogeni tal trapphahyppedenss st HaBendipineaBydihgTc OpA.i J)ePHagmacdy, PT98B.a4812); 241-7,

perinatal hyp gesg'}t)et e%&%ﬁ‘%‘%}"%%&?ﬁ%%gm 045359%%]0m-§ntag§%( 1 B99/ 01914 5

hypogl ycem ¢ nelrona ependenci es addictions (e_.g;,,
a dependenty on, orKeirisukeiabal, inGSyiiesisand S!féﬁéfécﬂca\ﬁ@ﬁehwsmes)@fdr&é)stﬁuted 4-

ni cotine or etmfm{aaeny@rnm diéFazﬁaEQﬁ?iQétw&! HBARPANEotR AR hiS Ehd ﬁ@iih@o&ﬁ%’cbﬁt?“’ J

et | on’ 16" TP S 8o 1 B Ter Bt it Shierplrms e g
f Rs 1 ~N~R~ whir(@ihpdrEkyphenybniehhenydathyl)bifierating ddrivativgs.( C, - Ce) al kyl -, wherein

;?SI t(()tCaI OgugFErl ?f ‘ﬁaﬂéé&ﬂ$3%R€mh§'8$§g?£ﬁaq?%%he?ﬁy Mvenhber 27, 19‘.%/1 [efers to

eroar
het er ocycl ? ((@rta(@eguggtmgﬁpd dpggwmw&q;qugws as épalgesrc and’ antunﬂammatory agents
(CG3-C) Cycl oaI uk&dmr(gChon@)J@dsMHeretrilﬁe\maﬁ)%nﬁ b%ldglﬁb gioMp (liakial the @waphenylimdigtiey) Of

said aryl - I nyl and
napt hyl , and \M%g%b%lhtﬁ%g ar 3{% l%%rcgﬁmgkvzg? ﬁggﬁ@t%elr’rou a;}e;%z%mﬂ?&?y of said
het eroaryl - (C, - Ce) abauj AfriganePatest éé@'@éﬂOﬂlNﬁdé%ﬁ% iwhich wap palistyegon Bepsmmber 12,
benzof uranyl, ﬂ;ss neie»sl to cefASINLsBstited Q?IBIRﬂTahﬂ @I‘Wélkylér@%b@éﬁmdlﬁnyﬂl&heterocychc

lyl, ind
D B i At aorppindse el oorr Rt eRalfen 4 caBipledior SEnARRr ot ant-
pht hal azi nyl , seOretpmnageatsi nyl , xant hi nyl , hypoxant hi nyl, pteridinyl,

5-azacyti di nyl 5- a@@we%ﬁlﬂa)dm A;Spfh!:é’f%ﬂ|N%DY$:§(:§§3”f!&blxsﬂe@dﬂ%mu@@%' @bseyﬂeiers to

pyrrol opyrim d| zol opyrim Xazo oxadj azo rsoxazoyl ,
P oD T kel gy Bl bl R KR S BBk 1
triazolyl, th~enyl, Thene iaa ebntinuingyneed imine, artfod ipymoveddopiid rormpmings) earicutaryai d

het er ocycl 5§ ahfh Bl?r%sh%ﬁﬁ ga%( GleleC of"%&%&t)('eoéha?é&é? At 61haC Laldrée( Gide Cials k! -

are sel ected from saturated or unsaturated HONar ongt i e nmonocyclic or

bi cyclic 25 ri%vgvenictabapiatesdich af momling ANBRIEFIORIi ¢ ring systens contain from
four to seven ring T presert aventorf iasniiecuveted & hiceel clhsswbi cl3-bieayipigstitiine nad| y
be replaced w C i in
fromseven to %%&lmé\ld%vaﬁ&sﬁ a%ﬁ&t%htnar@age%cme é’e% ?no{d IBQr};d% V@B%ﬂ?u&%%&
optionally be tre@tm%eareﬁcm imoErgRN ﬁ?“@'anwﬁmd\ﬁh@@@ﬁﬁ ey chrepic Fb?l"‘ﬂ‘eumgemc

het ﬁr ]Qar yl 39r @i aﬁmm‘akw aifildt@ke, @Brebfal Bcnemyaf Qﬁbdgloli@dd! tauhR, SJitas tdrll th@da,

Wi t romone to three s tltut ent s refer y ne or
substutituents, ram g‘ﬁ? se se@f%dSPPrQQ hafs gs © e‘e.’y,s'e u%‘s rlytﬁw%ato&s
brono or i odo)gas(f@'temyledlioydeprm enaddintis Surstional QQ\EQ! digkash, ifritable bowe! syrsirenasien

(preferably wi fbﬁbttgﬁ:‘-ﬂ) NafBE&, fPchdPdr distbhtsnr h&\@lc@&)@éﬁc dppesd andb&ﬁ\%)dssorders of
hydr oxy, acety

vitr &%
PR e S R T o T
, the al kyH0 nralletgies s respiratdrk wisprdedsksiely as rastiimiey lcawghnandgapmed sipflarenatasy disondeds| y
be substitut edg s tdy %Qr%t%ear@ﬁu& Oos'i@o‘éﬁﬁhs(xpr ;?Joﬁés?@a)id "Ihffahwnfa’id?}mbé@élodn%éase
four) fluorine atons; 3 WO 0 ?Jﬁ914 ?
i s hydrogen, a‘f’?ﬂe"'tﬂéfa& SQPS‘?F'S W@PésoWEWl 'E°°"§W)
or C(OH)RSR6 wherein each of R, R5 and R6 is defined, |ndependently) as R
i s defined above, or RS and R, toget her with the car bon or nitrogen to
whi ch they are both attached, fom a three to seven nenbered saturated ring
containing fromzero to three heterocarbons sel ected, independently, from
O Nand S, and wherein said aryl, heteroaryl, and heterocyclic




10 are defined as such terns are defined above in the definition of R, and
wherein any of the aryl, heteroaryl and heterocyclic noi etles of

optionally be substituted with fromone to three substitut e% rzﬂr@/ably
with one or two substutituents, independently selected fro

chl oro, fWRIYromp or iodo), (C -0C6)alk¥l optionally sugk ?)E@%ggdg\ﬁth
fromone to seven (preferably with fromzero to four) fluortne atons,
phenyl, benzyl, hydroxy) acetyl, am no, cyano, 15 vitro, (C, -C6)al koxy
optlonally substltuted W th from one to seven (preferably with fromzero to
four) fludri fePqalysawic negrongiglagiagg dwemicg! dengndqncies ap addoiPrrAaai Acepgrdensy
hydroxy, - NHYA26F addictioid) &pidiss, beﬁﬁdt&}ﬁes tbaame] meotne or GNING), drodhé! fdofiol R

and RB arethe |ffer t a sel e ro d

(O Gy al | Vo B8R St G bo BB bR el o B DA ey ¢
of four or I@Q@ﬂ"@ar bon atons, and wherein any of 20 the aI kyl noieties of
R and Re may optionally be substiguﬁ,a\q i il IhveRtBhone to seven (preferably
with fromzero to four Iuo at ons; %ls en or CHZ; Xis CHor N
and Z antf z2 are Q! %EI”L }"?53?) ﬁ/f"ferf()%}/ drogen, halo and

(CG-CS)alkyl; 25 with the pr so that there ay®e no two adjacent ring
oxygen atoms and no ring oxygepzatey adj a '!Ei to either a ring nitrogen

atomor a nng sulfur atomin apy Ofl t he pcyclic or heteroaryl noieties
of formula |I; and the pharmacettd calNy ag abl e salts ?f such conpounds.
Preferred corrpounds of the for Cl ude” t hgde wherei'ln Qis CHZ. 30

O her preferred conpounds of are those wherein Xis CH O her
preferred conpounds of the fornmula 1 areythose wherein R is OH, CONHZ, or
fluoro. Qther preferred conpounds of f\g'mul a | are those wherein R2 is
selected from C(G-l)(CZHs)Z CON(CzHs) 2, CONCH3(C2H6) and the foll ow ng
cyclic groups: N 'whereiNRNs -hydrogeran(@o-Rs)alkdkyNS-LCoalkyl-S-whesin| thp tote) nérader (ofl)

. (e) ( Qther capsh alideg .scggnpumt%s Ofryi @w@,tdscsauaﬂ-l h&é@a&:h%@m%%gbgsa@ Nand

ZZ are sel ected, dependeént |
e

2003 WO 00l 3966 SRR sl Yy 195 ol Ceonp A Ca
formul a |15ar evheferesaidvagyt endithR aryl Snciety o said afyl-(0nCa)alkyl arecsetacep, ingepemazhtiy | |

Tethyl . 2, 2, et bida/ok g}%}ﬂ , 416 QALEN said REBLEHY bng ?neg?'e'iér%q}"%o}ety of said

2pyri mdi nyI and ot her e
i nventi on ar deer@M-iF eyl a"&(ﬁelﬁSWﬁodﬁ'GBe”SFmb’h@moFPYr'ﬁﬂ“Z{ Pe"&ﬂ’flé'?@ﬁl rﬂ”@OW‘s

oxygen and Xidoguifdtyl, BenzpifiedlSiseientdiaryl @yraxdiy ihdoh eisGihddlyl befzifidazggin pamgh, X 1 s
N, carbazolyl, 1,2,5-thiadiazolyl, quinazolinyl, pyridazinyl, pyrazinyl, cinnolinyl, phthalazinyi,
20 qunoxalinyl, xanthiny!, hypoxanthinyl, pteridinyl, 5-azacytidinyl, 5-azauracilyl, triazolopyridinyl,
imidazolopyridinyl, pyrrolopyrimidinyl, pyrazolopyrimidinyl, oxazolyl, oxadiazolyl, isoxazoyl,
thiazolyl, isothiazolyl, furanyl, pyrazoly!, pyrrolyl, tetrazolyl, triazolyl, thienyl, imidazolyl, pyridinyl,
and pynmidinyl; and wherein said heterocyclic and the heterocyclic moiety of said heterocyclic-
(C+-Ce)alkyl- are selected from saturated or unsaturated nonaromatic monocyclic or bicyclic
25 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 twelive ring carbon atoms, from one to four of
which may optionally be replaced with O, N ar S, and wherein any of the aryl, heteroaryi or
heterocyclic moieties of R' may optionally be substituted with from one to three substitutuents,
30 preferably with one or two substutituents, independently selected from halo (ie., chioro, fluoro,
bromo or iodo), (C-Ce)alky! optionally substituted with from one to seven (preferably with from
zero to four) fluorine atoms, pheny!, benzyl, hydroxy, acetyl, amino, cyano, nitro, (C-Ce)alkoxy,
(C1-Ce)alkylamino and [(C,-Ce)alkyl);amino, and wherein any of the alkyl moietes in R' (eg, the
alkyl moieties of alkyl, alkoxy or alkylamino groups) may optionally be substituted with from one
35 toseven (preferably with from zero to four) flucrine atoms;



conmpounds of the fornmula f wherein Qis oxygen, X is CH an '

CONHz, or fluoro; conpounds of the formula I wherein Qis 2%4&75‘%6& S

N 75 conpounds of the formula 1 wherein Qis CH2, Xis N) and R3 is OH,
or Aga%lggo {:orrpounds of the fornula j wherein Qis CHpcrABdonid4 R3

is or 1? uoro, and R2 is selected from C(OH) (C2H6) 2, CON(CZHs) Z

and one of cyclic groups (a) - (f) depicted above; and conpounds of the

formula 1 wherein Qis oxygen, Xis CH and R3 is OH CONH2, or 20 fluoro;

conpounds of the fo I 4 4 5
or fluoro, ‘Iand R2 |§m§e®gtotg£@l%ﬁoﬂet ﬁo@%‘%@“" dﬁ %R %0’5& ;@4006%\1%

ne
cyclic groups EPHRR yhegripeachaf Rab%\P@d Rcd)‘n"ﬁﬂ’lﬁi’d@d%‘fenﬁﬂ‘gy faéﬁnﬁ defined\ahavei n
Q i s oxygen, XoiR® &id RRtodetheOlith fheNNddrboa ror hitrtogencto mZﬁ:hZheyemel baR antacr&ej foerh @d,

| ndependent| y, pﬁ OB Q%(\%F\OQ'E:%%E&’ sfalut‘étéoo ’nng”lgmﬁnmgsfr g:%t g fréfoﬂ?et ans

cycl opropyl et rimdinyl

and cyclic gr o%&fecéij’) '”Géﬁﬁ“é%fé'&f ffmbéeN agh§. wmtﬁmga!%wt FﬂiefP%fV'niﬂ heterggyelicei n

Q is oxygeng XareYefddd aR'sucttﬁtetQﬂ aré Ed¥inEd Siové InW dfinition cﬂle. ahd whéreif @hyast trethyl,
i ndependent|y), firom om al |

. 30
eyl oo oy ot B SH AR B R rolhed d B2 B Gouatl B SEHSGGES it SOGRE o/ fyree
and cyclic gr o&l—[@sf(tgf)lmﬂ%pr&fﬂrwmm ar ersubmhp@umedapﬁncfenﬂyrmteeteq! frem dalp Kicel..r
phar maceuti cal tmor@cmam apbeRo Rlidd), a(tﬁlc?aky@' t:JnSIEleQIbQEtutEd URRGronABAk & Seven
useful in the rTe of a VE’I‘I eté{ﬂo neur Ole?\gt' ca 'a] ast 8| nt esti nal
di sorders. {‘Pfﬁ Qrablpithfram, 7442 odour thyerine.gioms, Pl a?eé‘ay VETRX% ALt SMOUTER. of
35 formul atﬂ amitlo, t{@eC¢alkdxp optinoally tsubstituted vath dromtanb|te seeh t(prefanably Wt Grom!zem tbn
organ transpl %Eﬁﬂ%qiﬁghg @ %Rélﬁaﬁwgngﬁé#s)ﬂﬂ&zg{}fn% pai.n, neur ogeni ¢ pain,

nonsonati c pain, 'str head trauma), s& nal
sy

cord trauma, brain Bdé?t'ﬂdf%dﬁﬂi?%% '@K@'é)gs% -O8BgIREflugring; o e @iH RIRRC
| upus eryt her’raéerSR“Sare gesdamldatmratehnatd dilé SaMcthartRdrEhARgas (GRS, I(S,-Cy)alkoxy

functional r bo ro, un n r hoe
functional di \Q%Aedn(g ﬁ%‘lﬁoxyéb it g'@ﬁkﬁ V\Btat 5*¥‘tft%°' 'g%?@%tﬁ% G%}dl “%ng’bi'yﬁ 5
nonul cer og&hi cthdyaﬂfyeme&e%mﬂ PoterdﬂwrQﬂwr@“Yobe raybstitutady withy framcenst fooseveand
enesi s, acute peaitshblg Rl zRStoTourlfUSHALARME Pai n, nonsonatic pain,

al l ergies, respi rat§% di sorg:(gs such as = asthnma, cough and apnea,

i nfl ammat ory di sor d&PE¥ENP &E%F i eummtoid arthritis, osteoarthritis,
psoriasi s and i nfl a¥ireldesNodel di sease, urogeni tal tract disorders such

as urinary inconti nzm\%z’abé&%b@d deP&rdeRty! ) %h, Rkl 2y Qii)éﬁ@tmc
neur onal da ge che 10 deggn?jeeﬁm e{sma g%%ctl onsa em

(
dependency®dn, or aﬂ f’ PES’H'S? Bhabihpe s no ¥R R9IBRRNE UTHERD 31QRRANIARYING PYIGER ne
or ethanol), datom adjacedt aodithbr anirighrdragem btosyaratrnogrsyliuaatdmde aiaf e teedroayclc or

subsequent to gaLdl RasH ery and grafting. The present invention
also relates to the@gﬂar na?:ea‘twlfﬁzzagl | y acceptable acid addition and base

addition salts of c#fiba WW”@%?@FR@H‘%@‘WWH@‘ ERYdRhi ch are used to
prepare the 15 phar Retsret cerapduridsasreetballla rdiie thackviidrelinQ3aCHs of t he

af orenenti gned base h form

non-t oxi c Sa).égl d addl &gﬂaggpg&c’%p&mssm h\PYﬁ‘HLlla??reqﬂo%emggﬁ )ér”r%ggl ogically
accept abl e ani ons, @tﬁ‘éhpf&§"€%€°mﬂ%¢flmi06@'a 'Wﬁﬁr@ﬁ?(ﬂ( rgie R iiy/@HotelHa er

nitrate, sul faﬂu‘am bi sul fat e phosphate, acid phosphate, acetate, |act at e

citrate, acid citra te. bitar cCi ate

gl uconat e) sacchar a{‘)g'e Brg lc%mp%d%g{ ﬁﬁhc’é@ﬂ'f‘ff ‘&'%ﬁﬂ?dﬁ f%?‘lcgetd rdhh ©
benzenesul f ona@@H)EHe4, @@h&@:his)fz M@*@Hs)paﬁthatﬂowme CYC“C groups:

1,1 - net hyf ene- bi s- (2 hydr oxy- 3- napht hvat e) j salts The c¢hem cal bases that
are used as re en repNyr e arnace |y CEem abl e ba salts
of this inventionyar t% o/rm non- oxq ase dls v#dh t agj dic
conpounds of fornh to>g ase |t i nc se derivad from
such pharmacol ogi cal ly acceptabl e rations as sodi um %potassium 25 c¢gl cium
and nmagnesium etc. The present invention also relates to the
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bases that are usedOH§r PrefamehecsnROBNgs o ha femuln barsibspberainiZC and 4 ase salastesbl e
base salts of hldpendentg irbmddragen dnbB@ssinahi ch form non-toxic base salts with
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acceptable salts, see Berge et al., J. Pharm Sci., 66) 1-19 (1977). This
invention also relates to a pharmaceutical conposition for treating a
di sorder or 35 condition, the treatnent or prevention of which can be
effect ed or faC| I | tat ed by rmdul at| ng | .e., increasing or decreasing)
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pharnmaceutical ly effective salt thereof) that is effectivg in 4 such
di sorder or condition. This invention also relates to a pﬁaﬁndﬁﬁt Q@
conposition for treating a di sorder or condition selected fr, tory
di seases sYOMY3L%rthritis (e.,~c ., rheunfitoid arthritis an S'JMBQ;’&@WH
osteoarthritis), psoriasis, ast hma or inflammtory bowel disease,

di sorders of respiratory 10 function such as asthna, cough and apnea,
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di sease, i8ritabl e ONwherefesidfomprunds oh thei formula (Gar thqsg edierain R isi ssipgted from
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of motility of e 'J;?% and enesi s, stroke, shock, brain edena) head
trauma, spi nafYcord 'Faurra cerebral ischem a, cerebral deficits subsequent
to cardi ac bypass surgery and graftingWwurogential tract disorders 15 such
as urinary incontinence, chem cal depegdenci es and addictions e.~c .)

addi ctions to or dependenci es on al cRi¥6ITNoOpi at es, benzodi azepi nes,

ni cotine, heroin or cocaine), chr oniﬁ pai h nok&omat i ¢ pain) acute pain and
neurogeni ¢ pain, systemc |upus eryt osi s, Hodgkin's disease, Sjogren's
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receptor binding duI atin effect unt a co oun f t
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of motility or secretion, and enesis, Brai e head
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to cardi ac bypasens bbge diseast(irfianié bowed syndfoagefuhétdhal idiaibbdea functiongirdistantion as
urinary incontinence, chem cal dependencies and addictions 15 e(~.. ,
addictions to or dependenci es on al cohol, opiates, benzodJazepi nes,

ni coti ne, heroin or cocaine), chronic pain, nonsomatic pain, acute pain and
neur ogeni ¢ pain, system c |upus erythematosis, Hodgkin's di sease, S~ogren's
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condi tion. The term"treatrrent', as used herein, refers to e A’
treating, as "treati ng is defl ned i mredi atel y above. Unl eégobﬂgmaga

i ndi cat ed, 61 91and "hal ogen”, as used herein, refer to fl petrhp®/01914
brom ne, cMRTIHE or i odi ne. Corrpounds of tFe formula | may have chiral
centers and therefore may exist in different 10 enanti oneric and
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illustrategsa mumdfrmgnesmm @cepar ati on of conpounds with the general
formul a | wherein Rnd gedeftinveftion 268 dlated tofuletanahsa%emﬁan Iaécesmg%@é%e adldifich salts

carbon, D is carbon, Is carbon and R defi ned ab

proviso that i% PEPEES gtthe formya .o These sﬁ'fspaé? F&H PeBART PY B‘ﬁ‘é‘?{‘"a'ia‘ &3&&8% dihey
al kyl carbon ochemitathagés thataepiseRas magenmgo pepSeltenghatnacautioally atdeptadie base salts

derivative of
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t enper at ur e, efe ahout roomtenperat ur roduce

cor r espondi ng %S'ﬁﬂ %ﬂtdzﬁéleq‘“’&“hﬁ?aﬂnisu g@ﬂn‘ﬁ&ﬁ?@"&a"? 8!’%"8"%&“@@8&?})&% by
ei ther of the eHmesre net hods, in 15 di chI oroethane is then treated with
phenol and4gl um nu”Tﬁ@inQédh&’t’?aléH re%fé@tt@ﬂneh'ﬁ%ﬁré%%dja gi‘sora’&or conﬂmgd fhe treatment
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or an alkali netal carbonate, to formthe trifluoronethane sul fonate ester
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40 compound of fornmula 6. This reaction is typically carved out at a
tenperature fromabout OC to about the reflux terrperaturi,q)%;lﬂ[grf at
about room tenperature. Z 3 J UN 2003 WO 00/39091 -11- 914 5
Treatment of the conpound of fornmula 6 with an al dehyde and '

tri acet oxyWerM8MR9i de or anot her reduci ng dgent ~, sodi um bo?%%b”é‘or
sodi um cyanobor ohydri de), in dicloronethane, 1,2 dichloroethane or another
sui tabl e sol vent such as net hanol, ethanol or toluene, at a tenperature
rangi ng from about OC to 700C, preferably at about roomtenperature, vyields
the desire@ clepoumia bforfaphamnacentically sffertive sai\thersol thabiefiegtigoin treating such
PCT/ | B99/ 01914is&rd&CriEdaitod. 3 R n-Buf il THF Z2 ~ Ho ~Br O (Ph = phenyl) ~R
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Et 3N, CO (R, ocendtion- setested fkanh jnflammatory diseases such as arthritis (e.q., rheumatoid arthritis and
osteoarthritis), psoriasis, asthma, or inflammatory bowel disease, disorders of respiratory
10 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 cord trauma, cerebral ischemia,
cerebral deficits subsequent to cardiac bypass surgery and grafting, urogential tract disorders
15 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, including a human, comprising a glutamate neurotransmission modulating effective
20 amount of a2 compound of the formula [, or a phammaceutically salt thereof, and a
pharmaceutically acceptable carrier.

This invention also relates to a method for treating 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, aliergies, gastrointestinal

25 disorders such as gastritis, functional bowe! disease, irritable bowel syndrome, functional
diarrhoea, functional distension, functional pain, nonuicerogenic 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

30 (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 administering to such mammal, including a human, an
opioid receptor binding modulating effective amount of a compound of the formula I, or a

35 phamaceutically acceptable salt thereof.

This invention also relates to a pharmaceutical composition for treating a disorder or
condition, the treatment of which can be effected or facilitated by modulating binding to opioid
receptors in a mammal, including a human, compnsing an opioid receptor binding modulating
effective amount of a compound of the formula |, or a pharmaceutically acceptable salt thereof,

40 and a phamaceutically acceptable carmer.

This invention also relates to a method for treating a disorder or condition, the treatment

of which can be effected or faciltated by modulating in a mammail, including a human,
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5 comprising administering to such mammal an opioid receptor binding modulating effective
amount of a compound of the formula | or a pharmaceutically acceptable sait thereof.

This invention also relates to a methad of ftreating a condition selected from
inflammatory diseases such as arthritis, psoriasis, asthma, or inflammatory bowe! disease,
disorders of respiratory function such as asthma, cough and apnea, allergies, gastrointestinal

10 disorders such as gastritis, functional bowe! disease, irritable bowel syndrome, functional
diarrhoea, functional distension, functional pain, nonulcerogenic dyspepsia and other disbrders 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

15 (e.q. 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 administering to a mammal in need of such treatment
an amount of a compound of the formula | that is effective in treating such condition.

20 This invention also relates to a pharmaceutical composition for treating 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 diarthoea, functional distension, functional pain, nonulcerogenic dyspepsia and other

25 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, urogentia! tract disorders such as urinary incontinence, chemical dependencies and
addictions (e.q., addictions to or dependencies on alcohol, opiates, benzodiazepines, nicotine,
heroin or cocaine), chronic pain, nonsomatic pain, acute pain and neurogenic pain, systemic

30 {upus 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

35 may aiso be cyclic (e.g., cyclopropyl, cyclabutyl, 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)

40 The term “treating” as used heretn, refers to reversing, alleviating, inhibiting the progress
of, or preventing the disorder or condition to which such term applies, or one or more symptoms



5 Conmpounds of formula I wherein R is a group that attaches to the

pi peridine nitrogen via an aryl noiety or a primry or seconda Kk
noi ety, can be prepared by treating the correspondi ng conp Ji] mlﬂﬂl a6

with an atkylating or arylating agent of the fornula R X, whe
| eavi ng gr QPN as chloro, brono, iodo, -griflate (OTf), (s-{elwé?’xl"l(é)vs)

or tosyfate (Oxs), and sodium or potassium carbonate or another alkali

netal carbonate or 10 bicarbonate in a solvent such as drnethyl fornam de)
di chl oronet hane or 1,2 dichloroethane, at a tenperature rangi ng from about
20C to 100Q aof satiodiserdee bownditionSdlhe teem 2treaBEIAEMEUsSAd RESeiK7€8@ tNNRICIRE MedlingR3 9

5 Conpounds Ofast“t?@atiﬁﬁ’ﬂ@ﬂéﬁhedcﬁ%H{aE abMere R is hydroxy can be prepar ed by
deprotecting the correspon I n ther of fornula 7 (wherein
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hydr obr om ¢ awrdnaacbhbdmombdmel d, or with sodium ethanethiolate in
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tenperature, as shown enper a ure I's prefe
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employ such isomers or mixtures.
Formutla | above also includes isotopically labelled compounds that are identical to

15  those depicted in formula |, but for the fact that one or more atoms are replaced by an atom
having an atomic mass or mass number different from the atomic mass or mass number
usually found in nature. Examples of isotopes that can be incorporated into compounds of the
invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine and
chlorine, such as 2H, °H, C, ¥C, N, "0, "0, ¥'p, ¥p, 3s, "*F, and *CI, respectively.

20  Certain isotopically {abelled compounds of the present invention, for exampie, those into which
radioactive isotopes such as *H and 'C are incorporated, are useful in drug and/or substrate
tissue distribution assays. Tritiated, i.e., *H, and carbon-14, i.e., C, isotopes are particutarly
preferred for their ease of preparation and detectability. Further, substitution with heavier
isatopes such as deuterium, i.e., 2H, can afford certain therapeutic advantages resulting from

25 greater metabolic stability, for example, increased in vivo half-life or reduced dosage
requirements and, hence, may be preferred in some circumstances. Isotopically labelled
compounds of formula | of this invention can generally be prepared by carrying out the
procedures disclosed in the schemes and/or in the Examples below, by substituting a readily
available isotopically labelled reagent for a non-isotopically labelled reagent.

30 Detailed Description of the Invention

The compounds of formula | can be prepared according to the methods illustrated in
Schemes 1-9 and discussed below. In the reaction schemes and discussion that follow, unless
otherwise indicated, X, Q, Y, Z', 2% R', R%, R*, R, R®, R®, R and R® and structural formula | are
defined as above.

35 Scheme 1 illustrates a method for the preparation of compounds with the general
formula | wherein R? is (C,-Cs)alkoxy or fluorine, R? is CONR®R®, Y is carbon, Q is carbon, X
is carbon and R' is as defined above with the proviso that it is not attached to the piperidine
nitrogen at a secondary alkyl carbon or an aryl group. Referring to Scheme 1, a
bromobenzene derivative of formula 0, wherein R® is methoxy or fluorine, is cooled to -70°C in

40  dry tetrahydrofuran, and then a solution of n-butyllithium is added to it. The resulting solution



The carboxam de of fornula 12 can be obtained by conversion the phenol of
formula 9 in to triflate ester of fornula 10 with the addztg) g“ m‘a
anhydride in the presence of a base such as pyridine, r\J N;Z

base like triethyfam ne, and in the presence of dinethylamn in a
sol vent suchOA¥3%Rt hyl ene chloride, at a teMberature rangi ng(}ﬁﬁ%ﬁlgg‘

the reflux tenperature, preferably at 0OC. The triflate ester of formula 10
is then converted into the nitrite of formula 11 by treatnent with zinc

cyani de and a pal | adium catal yst such as tetrakis triphenyiphosphine
pal | adi um Bn # then Wreated yitb N-benzdpipendin/3-per Aadritiee soldtiontig|all t‘é‘fﬁé togwary to room

tenperature fr%dépéﬁ% tcp&ioa@e &J@%ﬁeédaﬁd.ﬁﬁdmpsuﬁ@ammwe preferably at
about the refl ux te

trit b t ed
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general forrrul a erei net hoxy dr ox | yuorine an I S
an aromatic or GTRCEHYE RS ¢ ah?ﬂ%’f S9°T‘rt%‘f'% prpﬂucgétppegpéregpog '"%S?fﬁ‘lﬂj'ﬁﬂs
of the fornul aofifdmutze) be pr epar ed by or ganorret alic coupling of a corrpound

of the fornula 3 w ero r n cj,d er .and
het eroaryl are defi trl{ged °°mp° nd %Pq%%l O%Jsucgf t& r?g é&zt,he},\%bozg S ?@%%t
such as et hénoldlctﬂproctbanﬁelﬁmen Itrﬁateﬁmﬂppmm aiiminurna chipeidef ci@nothenlenis @cid<e.q.,

such as tetrakise bhibrRBEpbrbPRffRlL BfheRfd)) a’%ﬁ'th@ﬂe%ﬂlﬂn@s&utloﬁ||ské(|"r€¢'irbln§teh@§ﬁture
e(~... ., triet am ne ase, as shown below in

Schenme 5. This '?"@Q%f’P'Brf?bP%t e r‘Re?“SI'F@F"é%{'P?q'%‘H’eoEfFfeé?b?yaa‘taéﬂ‘Bé'}earﬁ f<gempesatyre.
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about the refl Hen ttrggfgg fILEforomeNﬁane Sdlfonlé %ydnde or another suitable reagent such as N-
20  phenyltifluoromethanesulfonimide, 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
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. ‘

25 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
alkanol such as methanol or ethanol, with a suitable trialkylamine base (e.qg., triethylamine)
and palladium acetate with  1,3-bis(diphenylphosphino)propane (DPPP), 1,3-
bis(diphenylphosphino)-ferrocene (DPPF) or anaother suitable paliadium ligand. Other suitabie

30 palladium catalysts such as bis(triphenylphosphine) palladium dichioride may also be used
Thus reaction is performed at temperatures ranging from about 20°C to 100°C.

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

35 the reflux temperature, yields the corresponding amide of formula 5. Variations in the nature
of the R' group on the piperidine nitragen can be effected in the following manner, as
illustrated by process steps (§ — 6 — 7) in Scheme 1. The compound of formula § is placed
under a hydrogen atmosphere at pressures ranging from about 14 to 100 psi, in ethanol or
other another solvent such as acetic acid or methanol, to produce the corresponding

40 compound of formula 6. This reaction is typically carned out at a temperature from about 0°C

to about the reflux temperature, preferably at about room temperature.



- ZwWR3 ArB(OH) 2 N, R Pd(Ph3)bP, Na2C0O3 N.R, EtOH (R3 =
O (C~-Cs)alkyl, OH or F) 44 Conpounds of the general formnul 23 W&s mi S
fluoro or nethoxy and RZ is a carbinol such as diethyl carbing! g d
to in Schen®%P03 ¢onmpounds of the tormul a-145) can be prepar ECT/A9/01914
illustrated in Schene 6 by treatnment of the ester of fornmula 4 with an
al kyl 10 Grignard or alkyl lithiumreagent, in a solvent such as ether or
tetrahydrofuran, at_a tenperature ranging from about -78C to about the
reflux tenpératur e,T’ﬁ?tE\egFaﬁSI fescompiund af fowua tenper ahubReRRE BeAtd, i%ﬁto
about the ref |tiacetoypeshgtiitieCor SESTRAE Z 3 .~R RoMgX/ RsMgX) THF
~R (X=A, Br), é@g&%aé Clﬁ)dal k3/| or %,Ufﬂ%egt’g I%%Os?&mégfg%(ﬂe 8F sayiurns
15 Compounds of ﬂ}!ﬁg e‘a ér A G ecoromathanend 2 siichiorethere partather sBtpble asivnesuch as
converted i nt d"ethrack AtIRTRY oUslueETprRIRHPetties RinBingBom '
procedures il |aB§Gtrre°dn€eripBra§?@?ﬁﬁ§ h?é Oeérs]pe 4 andgdﬁcr ia@yﬁﬁﬁgﬁgagokg%rab'y at
synt hesi zi ng car boxam des of "the f Srmifes SPTPOURIRimHa Zof t he gener al
formula 16 can be prepared, as illustrated in Schene 7, by treatnent of the
phenol of formula 9 with an acid chloride, mthe presence of pyridine or a
20 trial kyl am ne such as triethylamne in d~chl oronet hane, tetrahydrofuran
or another suitable solvent, at a tenperature ranging fromabout -78C to
about the reflux tenperature, preferably at roomtenperature. SCHEME 7

2 3 ~~~1 2003 WD 00/39091 -1~- PC T/1B99/01914 5 SCHEME 5 TfO r Z~ ZZ Ar Z
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WD 00139091 RS O\NRs/ ON R 2 3 J UN zZ003 -~ 8 PCT/1899/01914 Et 3N,
CH2A 2 HDWAP R~-COCI RS "N Rs/ O~ O~0OCR~ NR- 16 5 10 752§Cm§ 03
illustrates a nethod for preparing conpounds of the general*¥o 0
wherein Qis oxygen, R3 is nethoxy, hydroxy, R2 is CONRSR6 a J S
defined ab$¥R¥EPLrring to Schene 8, a brotobenzene deri vat ?ggﬁ%%d/@%‘?rml a
17, wherein R3 is nethoxy or fluorine, is cooled to -70C in dry
tetrahydrofuran) and treated with a solution of n-butyllithium The
resulting solution is then treated with an appropriately substituted aryl
al dehyde of5the fornula 18, and the soluﬁ_@ﬂﬁﬁgé allowed to warmto room
tenperature to prodgpse the correspondi ng conpound of fornula 19.

Al ternatively, the Benzene derivative nofutfigHreul a 17 in tetrahydr(ﬂ?uran can
be treated with iumat a tenperature_fram about QCto%g)out

reffux tenperatur %erably starting at roomtenperature t.hree
hours and then h i ng b refiux andsl etti ng(Phivephieagizt i on profeey for Ribout
anot her hour, affer which the aryl a hyge of fornula 18 is to the
m xture. The resulting solution is th irred at a tenperature r rrllgi ng

fromabout OCto the reflux tenperature,; preferably at about room
tenperature, to produce the correspomrhi'ng conpound of forrmula 19. 20
Conpounds of the fornula 20 can be prepared using a Swem oxi dation. Thus, a
solution of trtfluroacetic anhygtide in nmethylene chloridgds tneated with
DMSO at a tenperature from abou 78CZ' o abow roomterrperatg{e, preferably
at -78C, and to this mxture is agded ghati on of the edéRgound of formula
19 in methyfene chloride, foll owed\by n of atri m m me base such
as triethylamne. The mxture is all Qwbe RYT M to roon enperature to
produce the correspondi ng conpound of e fornula 20. Alternativyely,
conmpounds of the formula 20 can be grepared by oxidation of the conmpound of
formula 19 by addition of pyridini di chromate, in a soO nt such as

nmet hyl ene chl onde, at a terrperaturep*from about -78C to about the refiux
tenperature, preferably at about room tenperature. Conpounds of the formula
20 can be converted into conmpounds of fornmula 21 via 30 addition of
trinmethylsilyl cyanide in the presence of zinc iodiQ¥é in a solvent such as
met hyl ene chloride, at a tenperature from about -78Ct bout_t.h& refl ux

tenperature, preferably at about room tenperature, folkow Jr eat ment of
the internedi ate cyanohydrine with lifthium alum nug'f i_cha not her
nmet al hydri de source such as diisobutjyl al um num hydri deN i R3 J tJ N
- -~ Ph 3
pyridine =
R*®00C 2
Z! O
3
N R
P(h - Pd(OAc), DPPP
4 R1°OH, DMSO
- EtsN, CO

(R0 = (C4-Cg)alkyl) (Me = methyl)



5 solvent such as nethylene chloride, at a tenperature from about -78C to
about the reflex tenperature, preferably at OC. Treatnent of C f
the formula 21 with a trialkylam ne base such as triethyl am'%?a\gwmaj
chi oroacetylchloride in a solvent such as toluene or tetrahydrofuran, at a
t enper at ur¥OHBYPOhg from about -40C to abouis-t he reflex tenf&T4Bape1914
preferably at 0C, 10 yields the correspondi ng conpound having formula 22
Subsequent treatnent of a dilute solution of the resulting conmpound of
formula 22 in a solvent such as tetrahydrofuran or toluene with netal

al koxi des, preferably pataswmt-but ®CHEME aCONTINURIEr at ure rangi ng from
about -40C to about the reflex tenperature, preferably at about room
tenperature, affords the correspondi ng derivagive jpf fornula 23. Reaction
of the derivative of forrmula 23 with 15 |ithi umpa LAamhydri dgz or anot her
metal hydri de source such as g%butyl al um numgAydr i n a&=pfvent such as
met hyl ene chloride, a4 a tenﬁé?é%hf@“?:on1ab6ht -78 1 he refl ex
tenperature, preferably at about—0C —affords the corregpondi ng wdnpound of
fornula 24. Wien R is not afMéThedYlo the norpholine kitrpgen at a
secondary al kyl carbon or an aryl group, the R group cah bey added to the
mor phol i ne nitrogen of the conpound of fornmula 20 24 by reagsi ng such
conpound with an al dehyde and sodi um tri acet oxybdr ohydri de or anot her
reduci ng agent (e.c~, sodium borohydride or sedium cyan®borohydride) in

di cl oronet hane, 1,2 dichloroetggane or anot sui tabl e sol vent such as

net hanol , ethanol or tol ygne, & ur e ¥ ng from about OC to
100C, preferably at about™ xoomd enpergture. This reaction yields the
desired conpound of fornula jeri>R i s_at€ached to the norpholine 25
nitrogen via an aryl noieky or a\p A ,secondary al kyl nmoiety, it can
be added to the conpoundef formul"a 240 ng the procedure illustrated in
Schene 2 and described above. Conpoginds)of tH® fornula 25 can be produced
by al kyl ation or heteroaryl ati on of ¢Qrrespondi ng conpound of formula
24 using conditions identical to those described above for the preparation
of conpounds of the fornmula 7 Schene 2. 30 The conpound of fomnula 25 is

t hen placed under a carbon nonoxi de & nospRere at a pressure rangi ng from
about 14 to 100 psi) in a solution of dinethyl f oxi de and a | ower atkanol
such as nethanol or ethanol, with a suitable t%ﬁéﬂﬁyméhﬁ“ﬁécbase (e g,
triethylam ne) and paffadiumacetate with 1
3- bi s(di phenyl phosphi no) propane (DPPP) or another suitable palladi um
ligand, to yield the desired conpound of formula 26. O her suitable
pal I adi um 35 catal ysts, such as bis(triphenyl phosphine) palladium
dichloride, may al so be used. This réhg&io
tenperatures ranging from about 20C t o apdut ogt°abl y at about 70C.
Treatnment of the ester of fornmula 26 wih a ide of a primary or
secondary amine, for exanple, diethyR am ne, 3 s tasuch as

di chl oroet hane or toluene, at a tenperature ranging fromRabout 20C to about
the reflex tenperature, 40 preferably at about eNeflex tenperature,
yi el ds the correspondi ng am de of fornula 27. 2 3 RU N 2003 WD 001 39091
-20- PCTI 1B99/ 01914 5 Conpounds of the formula 28 where R is hydroxy can
be prepared by deprotecting the corresponding al kyl ethers of formula 2T
(wherein R is OR and R is (C -C6)alkyl) with boron tribromde in

di cl oronet hane, or w th aqueous hydrobromc 2%19 Lacetic acid, or with
sodi um et hanet hi ol ate in di net hy(formam de, a erature ranging from
about 0C to the about reftux tenperature, as illustrated in Schene 3. Room

tenperature is preferred when 10 boron tribrom de is used, the reffux
tenperature is preferred when hydrobrom c acidlacetic acid is used, and
about 100C to about 120C is preferred when sodi um et hanethiolate is used.
Z 3 J UN 2003 WO 00139091 2~ _ PCT/1B99/01914



5 SCHEME 8 R9 z 2 02029 Z 1) My, THEFBr ZzZ / RH) .--.~2 ~~~~ 3

B~OZI.I~v ~R97 t8 B~ 19 Br 22 /| Z' TFAA, OVBO > ~~/W Et:%s ggléﬂlzﬂﬂa\o

Znlz, TMSCN, CHzClz 2. LAH, THF Et3N, Cl COCHzZCI toluene B ~3

001 39091 5 TboBer. to uene ©22 2 33 U 7,200 PCT/ 1899/ 019}drhidafi 8

Conti nued 23 . AH, THF ~ ~ ~NH 24

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 soivent such as dimethyiformamide, dichloromethane or 1,2 dichloroethane,
at a temperature ranging from about 20°C to 100°C, as shown below in Scheme 2.
SCHEME 2

K,CO;4

R1X

[e,]
I~

| where R® is hydroxy can be prepared by

deprotecting the corresponding alky! ether of formula 7 (wherein R is (C-Ce)alkyl) with boron
tribromide in dicloromethane, or with aqueous hydrobromic acid and acetic acid, or with

15 Compounds of the general formula

sadium 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 ethanmethiolate is used.



Zz Z, KZCO~,R~X Br | ~f R DW ~ ~ R3 pd(pAc)z, DPPF O CRZ%CH@N 2003
NaBH( OAc)~ ~~Rt Et NHCO SO CHzClz (R = CHzRx) 23 R RRSNH

(A"1z)ZC~z 27 R BBr3, d"hdz 26 28 2 3J UN 2003 V\DOO/39091 _z3_
PCT/1B99101914 5 Conpounds of the forrula 25 can be converted |n E

cor r espondiwi@ 0¢¥Bbunds wherein the brom ngssubstituent is r BG4 936" @ an
aromati c or heteroaromatic substituent using the procedure il Iustrat ed in
Schenme 5 and di scussed above. Conpounds of the formula 26 can be converted
into the correspondi ng conpounds wherein R2 is -C(COH) RSR6 rat her than
-COOR usimng the procedure described abassmelzi |l ustrated in Schene 6.
Conmpounds of 10 the forrmula 28 can be derivatized t for t he correspondi ng
conmpounds wherein 3 i sQCONH2 and -OC(=0O R usi ngR»Qe pf oceduqes descri bed
above and illustfxed i A ScheRbs 4 and 7, respectivel -1
conmpounds of the fo p74) and 16 (Schene/ 7).
illustrates a netho qgr ati on of conpoung$ witt
formula | wherein R i nmet V6 roxy, R2 RS and
R 1is as defined ove. ng t@jocherrggé CH%ngounds of {t hg for%ea 31
can be obtained by the treatgeNt _qf phenyl acetonitrile deriVve s of the
formula 29 with sodi um hydri de afid a 2br onopyri di ne or 2-hal opyri di ne
derivative of the formula 30 in dinethylformam de or in another suitable
sol vent such as tetrahydrofuran, at a tenperature from about O0C to about 20
the reflex tenperature, preferably at about 60C. Treatnent of,conpounds of
the formula 31 with sodium h¥dride in di methyl formamn de or an%ther sui tabl e
sol vent such as tetgahydrof uran from abo bout
The refl ox temper at IPeersraies Brfofhuf 1h RS Gl o Bipefind the diEnhid PR,
al kyl ati ng ag@\mtfstnlﬁtte&steﬂcfwmuiammhltmmnmpam;c antydside tampmprasanceoﬁabnse
about 0C to ahouh ds@yrdtlel F 2IidiGiBRRMEA bHLE ik iRhfiehtiley Al APRUL pfince of

yi el ds the corresgon |ng npounds of formul a uction o e cyano
group of cthpdlimesyiping \é“df“Sr‘%F%"egésW ?ﬁ"‘&‘“k"@%ﬁﬁf‘i% e. é@%??f"f’é@&‘lﬁe %8ging  from
dii FObﬁt yl ?I unaiCine hysdemdetemperamcet Ipmferétmdatomog mttr&ﬂatehasth’r Iodﬁ;rr&ﬁlﬂﬁ()ﬁs fiea h
as |ithum al uni num c

Cenperat ur o roaBaNEe gkt & Brifh MR BR R et < bl e o
about -7BC, armdchvas riétradfisdgriptendptopphine saladigonintacsaivenbisushegs dihétylidenanties, or
corr espondi ng (GREROUNIRAE-NAE ith Bpcl 0 lodbolitbiPfeRliSieRblrtiie Prefefarf at about

sat ur at ed aqueous ROC e S uti on. oes not
pi peri di netsi tthe rIHx amegratyey (Thepitde ¢f tormua db Armbs cenvriad 'Etar"E'ﬁ)P?er?‘éWﬁGlRﬁds
of the fornul goddiLap d?&r&@ﬁléf@rvlltﬁd\ybﬂbéh tpb@x.@@@ﬁ&%aamﬂldaﬂ:oﬁaém«wmdﬁoxoét a

formula 34 by tgr%ggr%guregrangmgr?rcwn gbhou{le 8 Cail) ‘3&&( ﬂxe reafmx temperalflure preferably at about room

temperature.




35 triacet oxyborohydri de or another reducing agent e.e ., sodiu
bor ohydri de or sodi um cyanoborohydride), in dicloronet hane,28 .,EJN 2003

di chl oroet hane or another suitable solvent such as nethanol, ethanol or

t ol uene, atw@ ghgsBEr at ure rangi ng from abous- 0C to about 100@cTassi@yapl y
at about roomtenperature. When R attaches to the pipendine nitrogen via
an aryl noiety or a primary or secondary al kyl carbon, conpounds of the
formul a 34 can be produced z 3 ~~~ z~~. WO 00139091 24 PGI/I1B99/01914 5
by al kyi atin or heteroaryl ati on of conmzspHEME #f the general fornula 33
using conditions identical to those dgscribed for the preparation of
conpounds of the formula T in Scgene @. The conpounds of fornula 34 are

t hen placed under_a carbon nonoxi rmspI}ﬁre at a pressure ranging from
about 14 to 100 pH:O. RvHdBesol ution oF y| sulZoxiZmCrpPdPhyner al kanol
such as net hanol WA%ftq:l'ézﬁH, V\nths/ff sul ' (~C .,
triethyl an ne) PumPRacet at e
1, 3- bi s(di phenyl phosphi no) propane ( DPPP)
ligand. Ot her suitable palladium catg| yst h as bi g(trigphenyl phosphi ne)
pal | adi um di chl oride may al so be used. This reéacti onR\ghi¢h is typically
conducted at tenperatures ranging from about 20C to abo 00Cz'vyi el t he
desired conpound of fornula 35. 15 Treatnment of the ester ¢ héd 35
with an alum num anide of a primary or secondary am ge, fo
diethyl amne, in a solvent such as dichl oroethane or toluene
tenperature rangi ng from about 20C to about the reflux tenper
preferabiy at about the reflux tenperature, yields the cqfrespof diRYg ami de
of formula 36. Conpounds of the formula 37 wherein Rs isydroxy can be
prepared by deprotecting 20 the correspondi ng al kyl ethers of fornula 36
(wherein R is OR and R is (C--C6)alkyl) with boron tribrom ¢de in

di cl oronet hane, or wi th @queous hydrobrom c acid and acetic acf{d, or with
sodi um et hanet hi ol &xe i nf/di met hyl f or mani de) at tenperatures raphging from
about OC to about the™yef\ U enper giure, as shown in Scheme 3] Room
tenperature is prefee ed D borsp~tribromde is N%ad, the refl ux
tenperature is preRérred W gbrom ¢ aci dl 88et1 e acid is P5 used, and
about 100C to about 120C is pfeférr Nmnzen sodi u@@?ﬁ thiolate i s used.
Z 3 ~ i~ N 2003 WO 00139091 5 5, R3 | 11 N 29 BFf 1) H DWVF 2)

Br (CH2) 3CI Br KzC03 R~X_&)IVF 33 3R RXCOH, Na( OAc)BBHeByICl z (R~ = CH2RX)

Compounds of the general formula | wherein R® is methoxy, hydroxy or fluorine and
R? is an aromatic or heteroaromatic moiety (referred to in Scheme 5 as compounds of the
formula 14) can be prepared by organometalic coupling of a compound of the formula 3 with
10 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 pafiadium and a trialkylamine base
(e.a., triethylamine) or alkali metal carbonate base, as shown below in Scheme 5. This
reaction is generally carried out at a temperature from about room temperature to about the

15  reflux temperature, preferably at about the reflux temperature.



SCHEME 9 1) NaH, OM= ~ z2 2) Br | B NJ 30 32 PCTI | B99/ 01914 Zz é ( N
\' Il RBn~i 31 1. DIBAIH CH2Clz _-y 2. HZOR ~3Jg) NJEPY
00139091 _2~ PCT/1B99/01914 5 SCHEME 9 Continued Br Pd(QA®Y, “DPPP R~CH)

DMSO Et 3N, W%Oooggfogll?~m RARSN, Al Me3 (CH2) 2.1C:;'I-Z n 35 R4 BBf 3. ;&%§98?91§7 1

o SCHEME 5

ArB(OH),

Pd(Ph,),P, Na,CO,
EtOH

(R3 = 0-(C,-Cg)alkyl, OH or F)
3 14
Compounds of the general formula | where R® is filuoro or methoxy and R? is a
carbinol such as diethy! carbinol (referred to in Scheme 6 as compounds of the formula 15)
can be prepared, as illustrated in Scheme 6 by treatment of the ester of formula 4 with an alkyl
10 Grignard or alkyl lithium reagent, in a solvent such as ether or tetrahydrofuran, at a
temperature ranging from about -78°C to about the refiux temperature, preferably starting at

room temperature and heating to about the refiux temperature.
SCHEME 6

R"°00C

z' 72
Lo
R3
N

R5MgX/R8MgX, THF

Nt
R (X=Cl, Br)
(R3=0-(C,-Ce)alkyl or F) (R3=0-(C,-Cg)alkyl or F)
4 15
15 Compounds of the formulas 14 (Scheme §) and 15 (Scheme 6) can be converted into

the analogous compounds wherein R® = CONH, using the procedures illustrated in Schemes
3 and 4 and described above for synthesizing carboxamides of the formula 12.
Compounds of the general formula 16 can be prepared, as illustrated in Scheme 7, by
treatment of the phenol of formula 8 with an acid chloride, in the presence of pyridine or a
20 trialkkylamine such as triethylamine in dichioromethane, tetrahydrofuran or another suitable
solvent, at a temperature ranging from about -78°C to about the reflux temperature, preferably
at room temperature.
SCHEME 7



~ 3 SUN 2003 WD 001 39091 -27- PGTI1IB99/01914 5 Conpounds of the fornula 34
can be converted into the correspondi ng conpounds wherein t&abr 1 ne " -
substituent is replaced by an aromatic or heteroaronmatic su Kﬁg‘u ZOBBng
t he procedup® dolsbgvitrated in Schene 5 and digcussed above. Commowosierses t he
formul a 35 can be converted into the correspondi ng conpounds wherein RZ is
-C(OH) R5R6 rather than -COOK' wusing the procedure described above and
illustrated in Scheme 6. Conpounds of 9 0 the formula 37 can be derivatized
to formthe corn por(yl ng conpounds wherein R is - HZ nd -OC(=O R
using the procedu descri bed above and |Ilustrated hemes 4 and 7,

respectively) fo epa g cQnpounds nula 1 me 4) and 16
g/p @ e_samagﬂ)ﬂrﬁ 5repﬂ5 ng c ofﬁthe

(Schenme 7). ScHRne 10
general fornula I 15 whe NHSOZR . Referring to Sche :

_ R TOR.
phenol of formula 38 is orN_er,te mto%\qgﬁptrlﬂate of formulla 89 b
7

procedures illustrated in ScRenes 1 an d described above™dRer V\/m ch
the triflate is transformed into the ester of formula 40 by the procedure
illustrated in Schene 1 and described above. The ester of fornula 40 can
then be converted into the carboxylic acid of formula 41 by hylBolyzing it
with lithiughydroxide in a waterl THF 20 sol uti on at about room

e onor o, "Soterfl slRABEEY G, SRDEMINE oAb of £ b il |

di phenyl phosphoryl azi de an ut an
about the ref|Whereiaiis avaens Pyu%mﬁ'om@yféfem B2 loR@NRER tasd tR Hey Pefingd ghovet e

?f ][Fr mul a 4t2 vé@red.hg té seceénseeslta %mbﬁ@lz@rﬂzrmmtv@ oaiotnﬁmé A | vhefbh Midnfsmwetno Ior
ri uor oacet|i aCI ne chlo S corres onal n anli I I ne
of fornul a 43."WPHRS é?l?qq"’?‘i’@ k% ?e‘(ﬂ Weéra 'ﬁ’?gﬁ'ef‘}@ it plyfio V\Pf'i’lb“gﬂmh'”m

sul fonyl chb or Tieresiifing balutjpnds ¢heodreated amtbaameammphataly splystitutidreeyl aidehyde of the

tnethylam ne. fondh St dhieind ik i UhdwRB B! WmClo FT e{'aturér % réaﬁeﬁﬁon

is preferrabl I'n a po sol vent suc ene c
di cl or oet hane @earespgringicompeungnéfosnule 89.f r om about 0C to about t he refl ux

tenperature of the agdiNgRkbly, th%&@ﬁ@ggﬂgtw@ @%rﬁulaﬂq(s% drdfiran careld hrd RO
Et ~N, CO DPPA, Et3N T- BuOH - ~0~ CT/1B99/ 01914
TfzO Pyri di newnﬂ]_{nagneaqmtza t,g@perature from about 0°C to about the reﬂux temperature, preferably

15  starting at room temperature for about three hours and then heating to reflux and letting the
reaction proceed for about another hour, after which the aryl aldehyde of formuia 18 is added
to the mixture. The resulting solution is then stirred at a temperature ranging from about 0°C
to the reflux temperature, preferably at about room temperature, to produce the corresponding
compound of formula 18.

20 Compounds of the formula 20 can be prepared using a Swern oxidation. Thus, a
solution of trflurcacetic anhydride in methylene chloride is treated with DMSO at a
temperature from about -78°C to about room temperature, preferably at -78°C, and to this
mixture is added a solution of the compound of formula 18 in methylene chloride, followed by
addition of a trialkylamine base such as triethylamine. The mixture is allowed to warm to room

25 temperature to produce the corresponding compound of the formula 20.  Alternatively,
compounds of the formula 20 can be prepared by oxidation of the compound of formula 19 by
addition of pyridinium dichromate, in a solvent such as methylene chionde, at a temperature
from about -78°C to about the reflux temperature, preferably at about room temperature.

Compounds of the formula 20 can be converted into compounds of formula 21 via

30 addition of trimethylsilyl cyanide in the presence of zinc iodide in a solvent such as methylene
chloride, at a temperature from about -78°C to about the refiux temperature, preferably at
about room temperature, followed by treatment of the intermedsate cyanohydrine with lithium
aluminum hydride or another metal hydride source such as diisobutyl aluminum hydride, in a



TFA CHzZCl z 42 Rz z R-SQZCl Z, Q\ N~SOzR~ Pyndi nel CH2Cl z N H_~R ﬂf Oﬂ\g_R,
39 R Li OH THF/ HZO 41 R ., 43 WO 00l 39091 _2g- PCT/I@ /d 42 he
preferred method of naking conpounds of the formula I wherein R is OH,
NHSO2R , CCOHHR R or C(=O NHR is to nake the anal ogous conp ei n
R is O(C MBPEPWIl and then derivatize thertdusing standards%ﬂﬂﬁ%%@g

known in art and illustrated in the foregoi ng schenes. The starting
materials used in the processes of Schenmes 1-9 are either comrercially 7 0
avai l abl e, known in the literature, or readily obtainable fromcomercially
avai | abl e o5 krolwentcsutp as mekthylehe Rflond, A0 d lerhbedtura femnatdout KatiMp about the rafiux
or descri bed at?oveeratyrél eSs a':bnd'tﬁﬁtﬁ.;d ot herwi se, the pressure of each of the
above reactionso] & AOL" BF v nerally, the reactions will be conducted
at a pressure from a'[reatmeatnef & conpourtd ofhthe efommuten 2 Ivith e trisikyleminealidsy sath as
anbi ent pr essurtﬁetl(ﬁé?ﬂ”é a%@hl@t{)mﬁﬁ@ in Q—@olﬂh@ sWheé%%@Er\é)& @fratﬂ'waﬁﬁ“an at a

conmpounds of the formla not speciftical described in the foreg 0|n?
experi nent al sé?ff‘ﬁ’%??“(?aﬁ"@@g femoARoHs éﬁ&t%é?Wb thegRriHntaPY AN e Preferably at 0°C,

reactions dmscrylelzﬁdhalaew@spbmtg wédadouhe hawfoaﬁma 20 tdiBseueti thdabnt Bf b Rfute

t. Th t bl f
For i mo o ok he oMot b atoRre et o 2 F shle o R SaiRS R e
aci ds. The aci dolodretwithametbiealkoxidds, tpoef@@bippefaaium tibhioxigd) aat aaerepﬂratoal reyging from
acceptabl e aci dyaddide0g a%@utttﬁe Pefﬂ { ib‘?np‘%ﬁa%ﬁe C&&B&HQ@? azS’Jut fclamel-nﬁ}ér%{b'ré Uords ©

t hose which form non- t oxi
phar macol ogi ca|tneycchssemdmg|@nmmmé formula ti.asRW@Pﬂo@f Hh@ﬂ?fd/ét'vehgfdﬁ@bﬂa)ﬂi ahish

hydr oi odi deg Nijthiat Slumfidh lifde0dr dabher! &\e@ﬁ.ydmmaafs@crpés cﬁ&ltﬁ' aﬂh\%ﬁh%ﬁde

acetate, |actate, mtraqu or acid citrate, tartrate or bita

succi nate, mal dht 8ovartsychasmethylene eliorideeat aéﬁ'EEqﬁFr&t"Qm %é‘ﬁzﬁeapé" about the reflux
met hanesul f Ona&é?néﬁiataﬂ&dprﬁfém&taemoueow affords the corresponding compound of formula 24

1, 1' - met hyl ene- bi s- ( oate sal.ts. Al thaou S

nust be phar maceut i c\ép‘? %tﬁ@gcg‘eg ng#mes"ﬂ@g?'l & 5[38°'§H'Yr?§w£°as‘1°f’ of an
of t en desi r abl @nil grogp, ath,et Rc@'ommcanrhetadwd to thesmbrahaiinenitregep ofithe compaund of formuid a
f from the gpeaghin)Redding éﬁEﬁ’ c&tapdin® K Q@El@éﬂyh&&ld' s\édnua%&:ﬁiam}oﬁ%oﬁﬁé br &Mdther

then sinply convert the |latter back to the free base co tr eat ment
with an al kali ﬁ%’“F@&@%?ﬂt L—%n%?%ﬁb@é%i%’fﬁel%/s%?w&)ﬁﬂ°‘{°@y¢'}d§)e’“ st@m%\aae 1.2
phar maceuti cal Id)phBEbeﬁtanemr edmbmeacsmcébedﬁbhlelnomuamabs mefitanoclaethdnaloati folueme, sl 4 S
of the base co L e ti

t he base corrpog%q reorfans}s@lbs% (ﬁg}olg%eﬁ&) c\:/a:ﬁ %ngapg&%ﬁoﬁ 91;% %’%Fg?eenﬂgs
m neral or or ga¢ﬁ°§°faﬂ¢|ds the daﬁredm@ewdgérqv@wﬁ 26re WhemROis attlachedde theanaraholine

organi ¢ solgéentit® efhwasenr@&«hﬁaay oPh RMAANG Isec&lesw a@@r@l&udy @uapaé %Bdéantocﬂfte
t he sol vent, the Si

formila that afgma%‘fnarﬁ?fﬁﬂ%&msg‘géve'eg@g i ooeed By SRR e Esened apoe

various phar macompgunds| bfythe fopla b ecan diel prosuced Hiysalkydatibt ©r aveteraanfiatipn e deed

by convent | onaleoh Rk GHpalReer 1A TR LsRASH RN A HenP GRS dBR b EABI fr O

prepare the pharm ica acce i's rnvention are
t hose which foﬁhﬁﬁ@@ﬁ@fmptcm@@&fthsfwﬂuhimefmﬂd| c conpounds of fornmula

| . Such norggt oxi ¢ bage cam &ﬁld'o’f‘fblrrHﬂﬁzﬁ Ragé (ﬂfc@l{ Qﬁhefé‘&%é&ﬁgncﬂcﬂie atmosphere at
phar macol ogi cal Ia/macce%t a fer rations-as _sodi u | ci um

ot assi u
magnesi um et c! B@ifg; fror abaul I  to 1B Py | '@§a§° o f q‘?%h‘f‘? Qx“'l’eh%nd £ fower
correspondi ng atdagel sucto ey owethdsol wir tethane!, witfu2 suitabls dliaiylacinectse de.al higthylamine)
desired phar magal QQiifoitint ¥cdRE Wth 4 Bis(aphémMRospRS)poPSHE (DPPP) or another suitable

palladium ligand, to yield the desired compound of formula 26. Other suitable palladium

35 catalysts, such as bis(triphenyiphosphine) paliadium dichloride, may also be used. This
reaction can be conducted at temperatures ranging from about 20°C to about 100°C,
preferably at about 70°C. Treatment of the ester of formula 26 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,

40 preferably at about the reflux temperature, yields the corresponding amide of formula 27.



2 3J U~V Q03 W 00139091 3~ PGTII1B99/01914 5 evaporati ngathe A0
solution to dryness, preferably under reduced pressure. Al teQaQ' Jmuzqqg
may al so be prepared by m xi ng Power al kanolic solutions of the acidic
conpounds awgdoédweodesi red al kali netal al kari de toget her, an#CTnBe9/01914
evaporating the resulting solution to dryness in the sanme nmanner as before.
In either case, stoichionetric quantities of reagents are preferably

enpl oyed in order to ensure conpl eteness of reaction and maxi num yi el ds of
the desireds final morppsumdumf thel foem@ia 12D whedsR 06 hidrexyl emmel medarenby ddpeatecting

h tical h fter . t
O e et - SRR R ol LA E (B B ol 80 ¢ GLELPH i
t he treat ment tzoromgturpmwegemloramﬁthene 195 yitthaaueoys kydeabdorale agd and adetioaaid, or with

i nduced defi ci &ogiuAdhadpefioRitd ﬁraﬁmamuehsianm@&%ps ®¥m ér&@r@%ngh-ﬁhﬁ‘on@%du\’@"c to the
conpounds of the i1nvention may therefore be use e treatnent of

di sorders and %P@thleﬂ‘i"dﬁ@pe@ﬁ‘}fﬂﬂ ag dlustratedin Seheme dt POGhIRTPEratyie is rgfgrmed when
treated by1chtwfcmt tribrogidai is disey thieorefitx Gipiperatlire 6 pretenied whee hadrobrotnie aid/dceic
conmpounds of fgQ I h s Mol e

functi onal aCtalc\‘/dl uge% atng lgmgcei‘gé%t or §b°\é?qé(ﬁe '%gféé%ﬁq’n\[é%%a&tdglescﬁ%}%éhd"w%%l'sow.
Bi nding to thessdélta opi 0| d receptor can be determ ned using procedures
well known in the art, such as those 20 referred to by Lei Fang et al., J
Pharm Exp Ther., 268, 1994, 836 - 846 and Contreras et at., Brain
Research, 604, 1993, 160 -164. In the description of binding and functional
assays that follows, the follow ng abbrevi ations and term nol ogy are used.
DAM30O i s [ D- Af a2, N- MePhe4, d y5- of ] enkephal in). 25 U69593 is ((5a, 7a,
8b)-(+)-N-nmethyl -N-(7-[1-pyrrolidinyl]-1-oxasiproj4,5]dec-8-yl)
benzeneacetam de). SNC-80 is

(H)-4-[(aR)-a((2S,5R) -4-al lyl-2,5-di met hyl - 1- pi perazi ny!) - 3- met hoxybenryl | N
, N-di et hyl benzam de. nor BNl is nor-binaltorphimne. 30 CTOP is
1,2-Dithia-5,8, 11, 14, 17- pent aazacycl oei cosane, cyclic peptide derivative
DPDPE i s [D-en2, D-PenS] enkept~afin). [3H -DAM3O, (3H]-U69593, nor6N, and
CTOP are all comercially available from DuPont, Anmersham I nternational,

RBI and DuPont, Amersham International, RBI and DuPont respectively. 35

[ 3H] - SNCB80 was prepared by Amersham International. Opioid (nmu and kappa)
receptor binding assays can be pertornmed in guinea-pig brain nenbrane
preparations. Binding assays can be carried out at 25C for 60 mnutes in 50
mM Tris (pH 7.4) buffer. [3H -DAMEX2 nM and ['H]-U 69,593 (2 nM can be
used to |l abel nu and kappa receptor binding sites, respectively. The
protein concentration can be 40 approximately 2Q0 uglwell. Non-specific

bi nding ca.n be defined with 10 ~M nal oxone. WO 00139091 Z 3 J U N 2003
-31- PCTftB99/01914 5 Delta receptor binding assays can be pertorned in a
stable 1 ~ne of CHO cells expressing the human delta receptor. The binding
assay can be can-led out at 25C for 120 mnutes in 50 MM Tris (pH 7.4)
buffer. ['"H-SNC-80 can be used to | abel delta receptor binding sites. The
protein concentration can be approximately 12.5 pg/well. Non-specific

bi ndi ng can be defined with 10 wM nal trexone. 10 The bi nding reaction can
be termnated by rapid filtration through glass fibre filters, and the
sanpl es can be washed with ice-cold 50 MM Tris buffer (pH 7.4). Agoni st
activity at the delta, nu and kappa opioid receptors can be determ ned as
follows. Opioid (delta, mu and kappa) activity is studied, as described
below, in two isolated 15 tissues, the nouse deferens (MD)(8) and the

gui nea-pig nyentric plexus with attached |ongitudinal nuscle (GPMP) (p and

k) .



MD (DCl1 strain, Charles River, 25-35 g) are suspended in 15 nf organ baths
containing Mg~ free Krebs' buffer of the foll ow ng conposggggqqupﬁﬁﬁﬂaCI
119; KCI, 4.7; NaHC03, 25; KHZPO , 1.2; Cad 2, 2,5 and glu : . The
buffer is gassed with 95%7 and 20 5% C02. The tissues are suspended

bet ween pl g‘f‘??ﬂﬂ?f’%‘l ectrodes, attached to armitisometric transdBEHIBRYH4500
ng tension and stinulated with 0.03 Hz pul ses of 1-nsec pul se-w dth at
supranmaxi mal voltage. 1CS values are determ ned by the regression anal ysis
of concentration-response curves for inhibition of electrically-induced
contractions in the presence of 300 nM ofCHEME BU- Ssel ective antagoni st CTOP
This test is a neasure of b 25 agonism Quinea-pig (Porceltus strain, nale,
450-500 g, Dunkin Fbrt;ey) nyentric plexus with attached | ongitudi nal
nmuscl e segnents are sé@spended wt f tension in
stimulated wth 0.1 /= pul ses of gzﬁgngpulse-mﬁc
vol tage. Mu functio 5 R?vity i @rdetermned int
nor-BNI with 1 pM of e nu sel ecfive agonist, 30 . e
at the end of the Bxperinent topdelirxCa maxi nal res -E. This test is a
measure of nmu agoni sm Kappa functi activity is determned in the
presence of and 1 pMLTOP with 1 ~ Nae kappa sel ectjgve agoni st U 69, 593
added at the end of The experinent td8define a nmaxi mal Tesponse. Al
inhibitions of twitch height for test conpounds are expressed as a 35
percentage of the inhibition obtained with the standard agoni st and the
correspondi ng | G- val ues determ ned. The follow ng procedure can be used to
determ ne the activity of the therapeutic agents of this invention as

agoni sts and as antagonists of delta opioid receptors. Cell Culture:

Chi nese hanster ovary cells exprgssing the human delta opioid receptor 40
are passaged twi ce weeklyBw_Hgm s F-4A2 nedia with L-glutam ne containing
10! fetal bovine serwsdl gromycin. Cells are prepared for
assays 3 days prior t R RE2683 WO 001 39091 -32- PCT/1B99/ A 914
5 experinent. 15 ni BN OHEK% t rypgi n/ EDTA i 3 AHdBEN CH.®onf | uent triple

flask) swirled and decanted to rinse. 15 nL2q§Hﬁ5g5W§trypsin/EDTA is again
added, and the flask is placed into a 37C incubator for 2 mnutes. Cells
are renoved fromthe flask by bankizsg, and supernatant poured off into a 50

mL tube. 30 nL of nedia is then added to the flask to stop the action of
the trypsin, and then decanted into the 50 nL tube. Tube is then _,

o the bath

centrifuged for 5 mnutes gt 10 i_000 rpm nedia deganteg pel | et
resuspended i nto 10Bmi_ef %d' Xfiability of the cel Dy %ed using
trypan blue, the cellg d plated out into 96 ke | ysi ne
coated plates at a dens =&acelhﬁﬁmgtbCHﬁntacionuﬁg Plfat e:

Celts plated 3 days prioHOf oNassay are r+hsed—tw-ce With PBS./ The pl ates
are placed into a 37C water, hath. 50 uL ®ferssay buffer (PBSMN dextrose 1
ngl mL, 15 5nM Mgd 2, 30 nM FEPES, 66.7 pg/nL of IBMX) is thgﬂéﬁ%ﬁed to
designated wells. Fifty mcroiiters of appropriate drug is dten added to
designated wells, and timed for 1 mnute. Fifty mcroliters of 10 pM
forskolin + 0.4nM DPDPE (fi2hal assay concentration is 5 p, MForskolin
0.2nM DPDPE) is then added to appropriate wells, and timed for 15 m nutes.
The reaction is stopped by the addition of 10 ~L of 6N perchloric acid to
all wells. To neutralize, 13 pL of 5N 20 KOH is added to all wells, and to
stabilize 12 uL of 2M Tcis, pH 7.4 is added to all webs. Mx by shaking on
an orbital shaker for 10 m nutes, and centrifuge at setting 7 for 10

m nutes. Alliquot into 3H plate. Agonist Test Plate: Cells plated 3 days
prior to assay are rinsed twice with PBS. The plates are placed into a 37C
water bath. Fifty mcroliters of assay buffer (PBS, dextrose 1 25 ny/ni,
5mM Mgd 2, 30nmM HEPES, fi6.7 pglnL of IBMX) is then added to designated
wells. Fifty mcroliters of appropriate drug + 10 PM forskoiin (final assay
concentration is 5pMforskolin) is then added to all wells, and timed for
15 minutes. The reaction is then stopped by the addition of 10 uL of EN
perchlocic acid to all wells. To neutralize, 13 ~ of 5N KOH is added to al
wells, and to stabf~ze 12 uL of 2M Tris, pH 7.4 is added to all welts. MXx
by shaking on an 30 orbital shaker for 10 mi nutes, and centrifuge at
setting 7 for 10 mnutes. Alliquot into 3H plate. Both test plates are

pl aced into an Anersham 3H CAMP bi nding kit overni ght) and harvested onto
GFB filters previously soaked in 0.5% PEI wth a Skatcon using 50 MM Tri s
HCl pH 7.4 at 4C. Filtermats can be air-dried overnight then place in bags
with 20 Ml Betaplate scintillation cocktail and counted on a Betapl ate
counter for 60 sec per sanple. 35 Data can be anal yzed using Excel. The

o " o Y M T . - ' r I T 1 o - R 1



z 3 ~ a r~ zoo3 WD 00/39091 -33- Pt:"T/1B99/01914 5 For oralzf'j JUN 2003
adm ni stration, the pharmaceutical conpositions nay take the formof, for
exanpl e, tablets or capsul es prepared by conventional means wth

phar maceut | I ccept abl e exci pi ents such, as bi ndi ng agent s Q7 arq)
pregel ati niws:(g@r"ry?gﬁze starch, polyvinyl pyn-%? i done or hydr oxygcr:gé)@gl%mg”

nmet hyl cel lul ose); fiGers (e_,g", lactose, mcrocrystalline cellul ose or

cal ci um phospha#e); lubricants e(~. ., magnesium stearate, talc or silica);
disintegrqpis e(~C. ., potato starchydé: eBRtntieg starch glycol late); or
wetting agents e(~C. ., sodiun1|aur$?7ﬂ#%§%ﬂégf‘ﬂhe tabl ets may be coated

by methods well known in the art. Liquid preparations for oral

adm nistration may take the formrof, fpr exanple, solutions, syrups or
suspensi ons, or they may B&~pfEsent#dSas a dry product gror nst L.t @ati on
with water or other suitable i ore use. Such liq Fati ons
may be prepared bJU/AGIRIEIE| onal ofies th phagmpgeut i cal Rt e
addi tives such as 15 suspendi nglagsats (e~c ——se+bitol syr&b, nmet hyl
cellul ose or hydrogenated edible]fats); enulsifying agents éb«@f!.,

| ecithin or acaaa); non-aqueous vehicles e~. ., alnond oi(, oily esters or
et hyl alcohol); and preservatives e.& ., nethyl or propyl 24

p- hydr oxybenzoates or sorbic acid). For buccal adm nistration the
conposition may take the formof tablets or |ozenges fornulated in
conventional manner. 20 The active conpounds of the invention may be
formul ated for parenteral 8epi R4 L@n by injection, includeng uskng
conventional cathdtePiB3t i on 5 or i nf usi on. RPGSytr=i ops>{or
injection may be pP¥Eented i n™em 72 PAOAS, DEPP » | or in
mul ti-dose containergg With an added preserwatve—e conp y

take such fornms as _suspensiqns, Se jons orR'@MPMEdNs in oi @r agueous
vehi cl es, and mvs%‘gﬁéa'f%*@?ﬂm ating agent FybR as suspendil\%@,\,gS
stabi l i zi ng andl or dhspersing agents. Alternatively, the active ingredient
may be in powder f fy&g reconstitution with a suitable vepjcle, e_gg,
sterile pyrogen-fﬁge' 8%*, bef or 88use. The active conpoundégof t he
invention may al so be fornulated in rectal conpositions such as
suppositories or retention enemas, e..~c ., containing conventional
suppository bases such as cocoa butter or other glycerides. 30 For

i ntranasal adm nistration or %dninkstratipn by inhaLatpon, %he actj ve
conpounds of the inventi dANgrewesavenierfly deliveReqdqtr 1tk OFR

sol ution or suspgRS{QMA{ECTRE H

(égnt ai ner t hat @ d,
punped by the patient or_"as an agrg spfhay_present ati on OR
pressurized cont@H)gc, or a nebuf ~zler,ywith Pﬁgﬂgiggbf a suﬁ{g;.e
propeltant, e.g_) dichlorodifiuorongt e, trichlorofiuororng&thgne,
di chl orot etrafl uoroet ha~e, carbon dioxide or 35 other suitable gas. In the
case of a pressurized aerosol, the dosage unit nmay be detemmined by
providing a valve to deliver a nmet&fed anount. The pressuriz&8 container or
nebuf ~zer may contain a solution or suspension of the active conpound.
Capsul es and cartridges (made) for exanple, fromgelatin) for use in an

i nhal er or insufflator may be fornul ated contairnng a powder mx of a
conpound of the invention and a suitable powder base such as | actose or
starch. 40 In general, a therapeutically effective daily oral or

i ntravenous dose of the compounds of fornuta (1) and their salts is likely
to range from0.001 to 50 ngl kg body wei ght of the subject to be treated,
preferably 0.1 to 20 ngJkg. The conpounds of the fornula (1) and their Z
3 JUN 20d3'" WD 00l 39091 -34- PCTI1B99101914 5 salts may al so be
adm ni stered by intravenous infusion, at a dose which is likely to range
from 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 formulations. 10
The physician will determ ne the actual dosage which will be npost suitable
for an 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 hi gher or
| ower dosage ranges are nerited, and such are within the scope of this
invention. 15 Alternatively, the conpounds of the fornmula (1) can be
adm ni stered by inhalation or in the formof a suppository or pessary) or
they may be applied topically in the formof a |otion, solution, cream

oi ntment or dusting powder. An alternative neans of transdernma

adm nistration is by use of a skin patch. For exanple) they can be
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N- DI ETHYL- 4- f 3- ( 3- METHOXY- PHENYL1- Pl PERI DI N- 3- YLI - BENZAM D’ozfo*u% pgg

1- Benryl - 3-{ 3- met hoxy- phenyl ) - pi peri di n-3-of To a suspensi g ium
(7.8 g, 325 nmml) in THF (120 nL) at room 10 tenperature under a nitrogen
at nospher e wasoasmed a sol uti on of 3-bronpanmgsole (37.5 ni, FEBIRIPAIN4 n
THF (60 nL) over 10 mn. The resulting mxture was stirred at 50C for 4
hours and was cool ed to roomtenperature. To the mixture was added a

sol ution an N-benzyl -3 piperidinone (30.0 g, 159 nmol) in THF (50 ni). The

reaction wag stirr ecb&ﬁ duﬁ&Hbeftﬁé f&ﬂula%rd‘én b-ErL@mFBrtéﬂ Hﬁ&th’é@&nd&@bﬁdﬁ@ coinB¥dnds

t 1 dt
S0°) - “The. comERIy eﬁﬁwwg SbpRikar & roleEiby 85 atgruler femflondircaiefutnd
The cnrde resi dwsiag \ttmsprpcﬁdurh ilpsitriged hl%émeﬁamm:gs@rﬂbyvmmmpm”@m forrodias
3:1) to aff 2
(3:L) (480awgrz@ (%@Eéc @heéa{awadnfg%&émae%hw&xamA R IQLQQF-I)]R’*'R“m?ﬂ P{hfn
H) 6.79 (d, 1-FHPOR]using theggogasiuse dESH)bed@bM g, '"usdf&ted 8, %GT%G Sampoynds pf
(d, 1 H), 2074 Hdforrhuld) 28 2ardBe (dérivatizéd) to o Ahd .cBRespbMINY, cottgbundd . WhbAdh R3Gd

(conp, 3H); IVB . . :
P aent - 32 S 7 DSl i thscprpegcies dteivesabeue anp lugirated i Sohgmes 4
1- benzyl - 3- (3 ﬁedﬁooeypqm\eenoylfc)rmpperrg ehimpogndsfof (e fomulp 127Schemerdedd 16)(Scheme
(CH2) ZC Z (20071) was added phenol (16.7 g, 178 mml) foll owed by

port| onwi se addition % exot hermc% of AICl3 &% SC% 178 mmol ). The
reaction mxture waes ﬁ'@ Selustrates & mathod dor the; piePrE Raocyps with @e\,\g@eral
cooled to r1eomfdrexnpervatew:examdwm &1 io Weghang tyertixy RfBCHDNR"’R‘taHdER'Osf asdedfmbed

ice (50 nm) and, 30 %.a nLxture
Vi gor ously’ 1 or 2% FETRTIE RS oy Totr e o bl oo by pSnag, ey te
celite cake watesta®htdf phan?l LERAIR: dapativet pf thEHerrmltag&wﬂw $¢ngamr hydade and a 2-

separated and by RINERS: 2Ry %@9@9 Mihd (Sl 3o oS aihechiBreflimice BPh

conbi ned organic ers were and concentr
resi due was puﬁﬂ@h%’oﬁ%?mq! seléent é#ﬁhoﬁﬁaﬁetﬁ@j}yéfﬁﬁ‘ﬁwt A tef'?@,@é?ﬁé% ffET‘ @peut 03C 19 ahayt

aLr\l(l\)/er(igO:iM%Zmeréﬁ&t@ﬁé&&hr@p&%ré@}d@@%ﬁn@b‘@nyl) pi perl di n-3-yl] - phenol

(s) 1 H, 6.79 (d, T r%_ﬂture%t o5 gergPayid S(Qf(g?f'pfo"@‘;[% H ‘g'thﬁ?d‘(’@ hycﬁq? mr@nghﬂ%;gna%
2. 86-2.79 (conpyardther sditable-sdlvéd sﬁ&Dﬁletr@iyﬂ!r):fu?anZ&taZteﬂaﬁerétQQmm a%bl)t 0°@ tHhbbub 1

, 2H); t h f
T b ennyi - ot el sFeiatise HsrRmE Rl B ofee e Tramé ufin 33tatig agept o
4-[ 1- benzyl - 3 6(&3hrm$ h(—lxympheﬂhwo):fqpaqmratcb mrr&)egeltz.]re foenatdou( AT. b ghouf theSrefimd )

in CHCl z I d by
dr opw se aggl tion e?%tut rP |r%f§agﬁgagﬁb°dpgd b {]ﬁ%é«?%%%sgd?u@émo?mo}mﬁ@m%t es.
The reaction 40 mi xtRedectisnof g‘?lcvar@(ﬂr@w) qd Compaunds pfdhe foamda 32 withopreducing agent

tenperature fogych M.e&utywﬁmﬁa}n%&% aA@ﬁothé}%hdaae ek ﬁ,ﬁan&-.c;o%d sé’c@a aztumafn
col d saturat eda&%ueou

adde he or
00l 39091 - 36- /'1“895’/%’%91‘& %mﬁ‘ﬁybf “x%a?é Luetyjene gg“a%d 8 ﬂée"éP&@é‘tS%@WainP’
was washed wi t i78SEREClaBoyt 3Inex refiix temperafing praefablyledalmugemfa; ahayamsng\graduatly toed

S04 T d
(MoS04) 2N dgC ORGSR iehE e HARIRINGrESRIEHE iRl & ifla B phd 2brous strming
Tri fl uor omet haiessatdraied @aggoug Rochelle’s salt solution.

4-[ 1- benzyl - 3- ( 3- netvaRery RPAGE YL atdcdRas it ﬁtp&umb%tﬁb&nxﬂ arﬁﬁl%one biNbdortchB0
MHz, CDC13) b

o o) oliioaapdt dfipatuasl ol the ot a3 Catibe dongetes o %ﬁ% ﬁP"TPPB"%
2.2.72-2.60 (m:orﬂxpd@wdsZ%Qf@md@ (3% Hy Hpactig 4theth 28ith nman laltdhyde? . &8- sotiom

(conp, 2H) 4 %o&oﬁooﬁoﬂ%}'ﬁ @%noh@ el danr‘? P Q-? (_EgeDsodlium bororgiydrnde or sodium

4-11- Benzyl pi peri aci ester
To a sol ution Syanppqrpmﬁ% gipsereatianeoh? glcyero hane or another suitable sotvent such as

4-[ 1-benzyl - 3- {r%tﬁgablh@mnar@wmérﬂé aPiaP@ipEHatire3ranbihg nﬂaﬁnnaﬁoutegot:ero dbbet: Qoogc

25.4 mmol) in a Parr ssure battl

1) and 11 er nirenioe R oo pperdluy WHESK, b I8 1 Heenieioasn o) &V
added pal | adi umogetyedrat minfBy &Fegondary a&ylrmmb)\ camgounds obthe fofrakilapSbcanibe ipasipéadn o)
propane (5.25 g, 12.3 mmol ). The m xture was shaken under 40 psi of CO at
70C for 4 hours. The reaction mxture was cooled to roomtenperature and
was diluted with diethyl ether (600 nL). 20 The ether |ayer was washed with
water (5 x 60 nL), dried (MyS04) and concentrated. The crude residue was
purified by flash chromat ography with hexaneslEtQAc (3:1 ) to afford 9.82 ¢
of 4-[1-benryl-3-(3-mnmethoxy-phenyl)-piperidin-3-yl]-benzoic acid nethyl
ester. "HNWR (400 MHz, CDCI3) b 7.87 (d, 2H), 7.41-7.20 (conp, 7H), 7.12
(t, 1 H, 6.77 (s) 1 H, 6.73 (d, 1 H, 6.66 (d 1 H, 3.86 (s 3H), 3.71

"~ NS a 1 N P S ——



421562341E224 (comp, 2H), 2.22-2.18 (m 1H)1.61-1.42 (conp, f@ JUNSZOHBI)

4-[1- Benzyl - 3-{ 3- net hoxy- phenyl ) - pi pe~i di n-3-yl ] - N, N-di et hyl - benzani de To a
solution of (di ethyd, amne {8.21 nlL, 79.6 mgol) in CHZCICHZA gc2fhebohidil
roomtenperature was added a trinethyl al um um(39 8 n, 79.6 mol, 2Min
hexanes) dropw se. The reaction m xture was stirred at roomterrperature for
1 hour. A solution of 4-[1-benzyl-3 30

(3- net hoxy- henyl i peridin ecuoi c ac nmet h ester

ol ) 1 { By DLl firelednidlgh o Zaaoeues ob et SRk Rt dany Sndigng o
reflux for 14 enticalté thpse ddseritsd fattHeqmepagation loé conmmohdschf e fammtlisAn. Scagruedus

sodi um bi car bonat e Q{}%ag@p%kn&]é Wpala%‘Ereatg&eﬂaélﬁQ:R%!r%ecahb-ggﬁ}@oﬁi%’é@ %@f

filtered through cel was h
The organi c | agter pregssresiapgingairase abaytl 14 toc1 08 gale Busssalutigreef dimethyistdiexide and & lower

cH2C 2 (3 35| ?altﬂ_'%é?\on&)ch Ca)-ghﬁetﬁégﬁbbrnﬁl‘?an@f Qﬂﬁ"acsuité’d(@frﬁlk%’jl&hﬂe %’s@@g_QVﬁi’éthylamme)
magnesi um sul f at e ongen rude r urif

by 1| ash cRY onetbEAEHY dheER wih ) SRditeraontaeiiorane (BPBE or Saind e

4] 1- benzy| - 3- gladiert hipaye.ph Qtiyer ) susate rdiadBny | catalysty- aioht by | hisltripheriytBosphisiVR
(400 Mz, CDC acﬁurﬁ‘)é}&ﬂo?t%éo 9%@3 be? 'GQed 7Tf"ri§ r(e OtIOI;I' \bnuch & gyéu;élg ?o]n ?izgt 75

(d, 1H) 6. 66 , 68- 3

3.32-3.21 (corr'ﬁmpglaﬁuresmngn@ o @9’% ﬁ?°°1t°mb°uw 92)"?’45(‘ desifgyl, compganc o9
(m 1 H), 2. 56pdnag conp, 2H) 2.29- 2 19 W 00139091 2 3 J U ~f Q003
éa)?- EG(-I)-gl_l 82/ (()ICOQ 2 t%g}lt 0 (ﬁs_l_% 3Jf asél? rySttﬁ éﬁp élumlnl_?'n am:dze ofla :L;)(?lm(a?yogp '
N, N- Deet hyl - 4- $e39r(daryrmmhm)>tgr-qxafapiqld)etrm grenedn a-sahrgdt]su@mzdia:hldeetﬁ'mea)rmﬁanei on
of 4-[1- benzyl ,%mecw in
acetic acid (8 nL %t§r§5)é}§tbg8§x' resésgl?ygogggdt gnﬁgyéﬂ%%%gwé 59/ %%gﬂggmbg?tde
10 (Pd(OH) Z) (‘hewflonteameiabire. y@lds,ﬂ‘g)corrqqﬁgnqiqgmwmf fCPﬁ“Jéta&ﬁe was shaken under

50 psi of HZ for 20c&9wuaas dtie fBﬁnﬁEéSﬂﬂne'?&ﬁ(ths%ym@ﬁr daR @B pldpateaty deprofaeHy
celite The celite cake was wash

Et QAdDi et h3d - 4th¢ 3r[esPoRging kL %S'Pf’é%&fl fymb'fa;@(wa?rﬁmé* J8 PROARY &imi §4CuCelalipd with
acetate salt. bordi\FRorodkdR ilMiiziproMBbad), obwith. BRedls hydroromie, acEPé)nd detacl, Orlwith

$°5803. 14 { corganbrgangiiatejh By BlernERDR; a tilpratyed it 1o it oo abour
1.81-1. 66 (conthe refiul fempepure, FEGHWOIMEChIRS 3. Roo®- tang@atg@omrefefepwnesbpml)

367.4. The folth&wnrag .&9&%@%&%@@1&&@ .ygéerwrea me@w&a#%@ a%fafacaﬁtr tdu is
above in Exanp start g npoynd anal ogous to the
|

conpound of® Ex‘&ﬁf)laé’ f??%%q t‘ha'ﬁ‘" 129 q"Isl!?Eﬁf%reHWhﬁ%§¢7ﬂﬂ$@3th%f?metﬁ'ﬂ'afed§“§eﬂe
appropriate amne reactant in the procedure of Exanple 1E. 20

4-['1-Benzyl - 3- ( 3- met hoxy- phenyl ) - pi peri di n-3 yQ N-et hyl - N- net hyl - benzam de
"HNMR (400 MHz, CDCI3) b 7.31 (d, 4H), 6.82 (s, 1 H, 6.76 (d, 2H), 6.67
(dd, 1 H, 3.71 (s, 3H), 3.53 (br, 1 H, 3.50 (s, 2H), 3.27 (br, 1 H),
2.25-2.21 (conp, 2H); MS (M+l ) 443. 3.

4-[ 1- Benzyl - 3- ( 3-f | uor o- 5- net hoxy- phenyl ) - pi peri di n-3-yl]-N, N-di et hyl - benza
m de ' HNMR (400 MHz, CDCI3) b 7.33-7.29 (conp, 4H), 7.25-7.21 (conp, 5H),
6.59 (s, 25 1 H), 6.54 (d, 1 H, 6.39 (dt, 1 H, 3.69 (s, 3H, 3.54-3.45
(comp, 4H), 3.24 (br, 2H), 2.80(br, 2H); M5 (Mtl ) 475. 3.
4-[1-Benzy|-3-(3-rrethoxy-pheny|)-pi peridin-3-yt]-N(2,2,2-trifluoro-ethyl)b
enzam de ' HNWVR (400 MHz, CDCI3) 8 7.64 (d, 2H), 6.76-6.66 (conp, 3H), 6.30
(br, 1H), 4.1130 4.07 (corrp, 2H), 3.51 (s, 2H), 2.24-2.19 (conp, 1 H, M
(Mt1l ) 483.3. EXAMPLE 2 GENERAL PROCEDURE FOR THE REDUCTI VE ALI CYLATt ON OF
N. N- DI ETHYL4-i 3. ( 3- METHOXY- PHENYL) - PI PERI DI N- 3- YLI - BENZAMLDE To a sol ution
of N, N-di et hyl -4-[ 3- (3- net hoxy- phenyl ) - pi peri dm 3-yl ] -benzam de (1 35
equivalent) in nethylene chloride (CHzCl Z) (0.4M was added the al dehyde
(1.2 equivalents) followed by addition of acetic acid (1.2 equival ents) and
NaBH(OAc)3 (1.5 equwal ents). The reaction m xture was stirred at room
tenperature for 16 hours The m xture was then partitioned between equal

vol unes of CHZCI Z and sat. aqueous sodi um bi carbonate (NaHC03). The organic
| ayer was separated and the aqueous | ayer was washed with CHzZCl2 40 (3X).
The conbi ned organic |ayers were dried (MyS04) and concentr at ed.
Purification by flash chronmat ography afforded the desired tertiary am nes
in yields ranging from 60-95% 2 3 J UN 2003 WO 001 39091




-38- PCT/1B99/01914 5 The foll ow ng conpounds were made using a procedure

simlar to that of Exanple 2, starting with a diarytsubstityfed. &r)z&ge
wherein R is fluoro or nethoxy and R2 is the appropriate e‘lz

4- [1 cho%%rrethyl 3-{ 3- net hoxy- phenyl ) - pi peridin-3-y N N-tllethyl ben
zani de 10 0200 MHz, CDCI3) S 7.34 (d252H), 7.24 (dd 2%‘

tH, 6.91 (s, 1H), 6.84 (d, 1 H), 6.66 (dd, 1 H, 3.71 (s, 3H). 348(br)
2H), 3.25 (br, 2H), 3.05-2.80 (conp, 2H), 2 48 (br, 2H), 2.29-2.20 (conp,
4H), 1.60-1.50 (conp) 2H), 1.23 (br, 3H), 1.08 (br) 3H), 1.000.92 (conp, 1
H, 0.52 (& 2H), 0.12 (d,2H); M5 (Mr1 BCHEMER

4-[ 1- Cycl opropyf met hyl - 3- (3- met hoxy- phenyl ) - pi peri di n- 3-¥1] - N, N, di f sopr opy!|
15 benzami de ' HNVR (400°WHz, COCK) 8 7.31 (d, 2H)Br. 6 (s, , 6.85 ~(d,
1 H, 6.67 (d, 1 H, 248,(br, 2H), D.N2B DMF 4H), 1]j02-1 0. onp, 1 H)
0.90-0.80 (conp) 2H), 33 (d, 2H), 0.12£d,2H); M ~R?
4-[1- Cycf opropyl et hy 3- met hoxy- phenyl )22 pi peri di n-3,41] - phenyl } - (3, 420
di hydr o- 1Hi soqui nol i n- 2 yll) - rret hanche | ((400 MHz NDCI 3) 8 7.37 (q,
4H), 6.91 (s, 1 H), 6.84 (4§, 6.6 1 H, 3.74 (s, 3H), 2.94-2.80
(conp, 4H), 2.47 (br, 1H), N2 28 (br,B N°0.55 (d, 2H), 0.15 (br, 2H); M
(M1 ) 421.3. 31
{4-[1- Cycl opr opyl net hyf 3- ( 3- net hoxy- phé'nyl) pi peri di n-3-yt] - phenyl ?- pi peri
di n25 1-yl - et hanone ' HNMR (400 MHz, CDA3) b 7.35 (d, 2H), 7.15 (t) 1 H),
6.92 (s, 1 H, 6.84 (d, 1 H, 667(d 1 H, 3.74 (s, 3H)) 3.66-3.60 (conp,
2H), 3.40-3.34 (conp, 2H), 2.25 (d, 4H), 0.53 (d) 2H), 0.12 (d, 2H); M5
(M+1l ) 433.3. z? Z'
{4 (1- Cycl opropyl net hyl - 3- (3- )-piperidin-3-yl]- pheny(}30

nmor phol i n- 4- yf - rrethano 13) S 7.39 , 71.27 (d,
2H), 6.90 (s, 1H), Q?ﬂ% ) 259‘%*%&'@2 0.53 (d) 2H),

0.12 (d, 2H); M (I\/H)z)@aéH,%m 7
N, N-Di et hyl -rt-[ 1- et hyl - 3- ( 3- met h&xy- phenyl ) - pi perl di n- 3-y(]-benzani de
HNMR (400 MHz, CDCI3) 8 7.32 (d, 2H), 689 (s, 1 H), 6.82 (d) 1 H), 6.67
(dd, 1 H), 35 3.74 (s, 3H, 3.50 (br, 2H), 2 42 (q, 4H) 2.25-2.22 (conp,
2H); M5 (Ml ) 395.2. EXAMPLE 3 ALKYLALI ON OF

N~, , N- DI ETHYL- 4- f 3- ( 3- METHOXY- PHENYLI -Pl PERI DI N- 3- YLI BENZAM DE To a

sol ution of N N-diethyl-4-[3-(3-nmet hoxy-phenyl)-piperidin-3-ytJ-benzam de(i
40 equi valent) in DW (0.5|\/%2 was added potasi um car bongie (KzZC03) (3-10

equi val ents) and theB oaryl hali de & gqui vakents). The
reaction mxture was stjjrted -120C for ~ ~ O 00/ 39091
_3g- PCT/1B99101914 5 3= £ mXxture was URgi g et room
tenperature and filtered. eYiltrate w&Sadi | uted witfi dijet hyl ether and
the ether layer was washeeénw th brine. "TRe or gani c phase was, dried (MySCa)
and concentrated. Purificatidn by flash BMFomat ography af f oRded the desired
amnes in yields ranging frggm 30-85% The follow ng congpunds were made
using a procedure anal ogous™to that of Exanple 10 3, starting with the
appropri ate am de group.

N, N- Di et hyl - 4-[ 3- ( 3- net hoxy-éphenyl )-1-pyri m' di n 2-yl =pi peridin-3-yl]-benzam

O

ide ' HNVR (400 MHz, COC13) g 8.35 (d, 2H), (d, 2H) 7.73 (d, 2H), 7.14
(t, 1H), 6.91 (s, 1 H), 6.88 (d. 1 rﬁ"cob‘%%of*ﬁ&” 6)49 (t, 1 H), 4.29
(q, 2H), 3.87-3.80 (conp, 1 H), 3.76-3. @yz%%mp, 1 H) 3.67 (s, 3H), 3.49
(br, 2H), 3.21 (br, 2H), 2.51-2.47 (coffp ) 1.62 (br, 2H), 15 1.18(br,
3H), 1.06 (br, 3H); MS (Mrl ) 445. 4.

N, N- Di et hyl - 4-[ 3- ( 3- net hoxy- phenyl ) -3, 4,5, 6-tetrahydro-2H[1, 2' ] bi pyri di nyl
-3-yl] benzanide ' HNVR (400 MHz, CDCI3) b 8.24-8.22 (comp, 1H), 733 (d,
2H), 6.92 (s, 1H), 6.86 (d,




1H, 6.69 (dd, 2H), 4.10 (q, 2H), 3.23 (br, 2H), 2.45 (br, 2H),
421'2' 20( H) (g, 2H) (br, 2H) (br ’?33@[&%@3

4-[ 1- Benzooxazol - 2-yl - 3- ( 3- met hoxy- phenyl ) - pi peri di n-3-yl]-N, N-di et hyl benza
mde " HNMR, NHz, COCI3) b 7.41 (d, 1 , 7.04 (t, 1 H), pBrigosins
(comp, 2H). %&%o(dd, 1H), 4.18 (br, 2H). o (br, 2H), 2.51-2. 45 (cgrrp,
2H), 1.69 (br, 2H); M5 (Mtl) 484.4. N, N-Diethyl-4-[1-(5

fl uoro-pyrimdin-2-yt)-3-(3-nethoxy-phenyl)-piperidin-3-yij 25 benzam de

' HNMR (400 MHz, CDC13) b 8.23 (s, 2H\ 7 15 (t. 1 H, 7.90-7.84 (comp) 2H),
6.69 (dd, 4 H), 4.23 (g, 2H) 3.49 (&MH D Contpged 45 (comp, 2H), 1.62-1.57

(comp, 2H); M5 (M+l ) 463. 3? Z!
R eeri di n-3-yl ] i yl - benzam de ' HNVR
(400 MHz, CDCI3) 8 7.29 (d 23 (d, Zm,Pg{%ﬁﬁl H, 6.86 (s, 1
H, 5.99 30 5.89 (conp,NH X19-Sgd3 (conp, rZdl) omso/0 (s, 3H), 3.48 (br,
2H), 2.98 (d, 2H), 2.44 (br, ) 2.24-2.19 (cegm)c@H); M (Ml ) 407.3.
EXAMPLE 4 DEPROTECTI ON OF NETHYL ARYL ETHERS To a sol ution of methyl ether
(1 equivalent) in CHzCIZ (0.4M Rt -78C was added a 35 sol ution of boron
tribromde (1-5 equivalents) in CHZCI2 (1.0M dropw se. The reaction
mxture was stirred at -78C3or 1 hour was warned to room tenperature and
stirred for an additional 4-6 hour. The m xture was quenched with sl ow
addi tion of water and was brought to pH 8 with a saturated waterl amoni um
hydroxide (NH4OH) sol ution. The agueous |gyer was washed with CHZClz. The
organi ¢ phase was dried §'Bp8Q ) ahd congentrated. Purification by flash 40
chromat ogr aphy afforded the d Pi yd pHenof}s in yields ranging from 60-95%
2 3 J UN 2003 WO 00! 39091 ~0-\ P2 Bo9{ 04914 rnatively, the nethyl
ethers were deprotected with sodfi yathydri de%arﬁ?_ﬁ&@ﬁé thiol in

di met hyl f ormam de {DMF) as fol | owg: a suspgﬁigp of sodi um hydri de (NaH)
(10 equivalents) in DVF (0.2M at PregmRrénper 2was added et hane thi ot
(10 equival ents) dropwi se. The m xture was stirred for 5 mnutes. To the
reaction mxture was added a soluti®h of the nethyl ether (1 equivalent) in
DVF (0.2M. The m xture was heated to 920C 10 for 10-16 hours. The reaction
was cooled to roomtenperature and was quenched with water. The m xture was
diluted with diethyl ether and the organic | ayer was washed with brine. The
organi ¢ phase was dri T A) and gbncentrated. QPurification by flash

chr omat ogr aphy afR4r,det i ey i m 60- 95%
The foll ow ng conpounds | ! ng a procedire§i hat of
Exanpl e 4. 15 4-[1- B¥nzy YLoxysphenyl ) - msperi di

| 1-N, N-di et hyl -benzam de " | cony} 4H),
%.]28-7.19I(co?/rp, 5H)Z, 7.03 (&, 1. 6. 72‘3@8%, . , n@g.sl;)(dt
1 H), 3.58-3.42 (conp, 4H), 7R, 2H), 3.25 (br, 2H),~2-¥8g(br, 1 H),

2.72 (br, 1 H, 2.49 (br, 1 Hg 2.38 {br, 1 H, 2.25-1.95 (conp, 2H),
1.59-1.42 (conp, 2H), 1.20 (br, 3H), 'i.09 (br, 3H); ¥ (M+1) 443.3. 20

N, N- Di et hyl - 4-[ 3- ( 3- hydr oxy- phenyl ) - 1- ( 3- phenyl - propyl ) - pi peri di n-3-ylj
benzam de ' HNMR (400 MHz, CDCI3) 8 7.31-7.14 (conp, 9H), 7.79 (d, 1 H),
6.70 (s, 1 H, 6.57 (dd, 1 H), 3.49 (br, 2H), 2.93 (br, 1 H), 2.s6-2.60
(comp, 2H), 2.23-2.17 (conp, 2H), 1.20 (br, 3H,; M5 (M1l) 471.2. 25

4-[ 1- Cycl opr opyl net hyl - 3- ( 3- hydr oxy- phenyl ) - pi peri din-3-yl]-N, N-di et hyl benz
am de ' HNMR (400 MHz, CDC13) b 7.32 (d, 2H), 7.02 (t, 1 H, 6.80 (d, 1 H,
6.53 (d, 1 H, 3.50 (br, 2H), 2.42 (br, 1 H, 1.56-1.51 (conp; 2H),
1.00-0.90 (conp, 71i), 0.51 (d, 2H); M5 (Mt1 ) 407.1. 30

N, N- Di et hyl - 4-[ 3- ( 3- hydr oxy- phenyl ) - 1-t hi azol - 2-yl net hyl - pi peri di n-3-yt] ben
zam de



"HNVMR (400 MHz, CDCI3) b.7.68 (d, H), 7.07 (t, 1H), 6.80-6.75 (conp, 2H),
6.61 (dd) 1 H), 6.40 (br, 1 H), 3.51 (br, 2H 2.54 (comp, 2? GNZ?.er
2H), 1.60-1.50 (conp, 2H); M5 (Mrl ) 450.2. 35 J

4-[1- Cycl ohex~-enyl net hyl - 3- (3- hydr oxy- phenyl ) - pi peri di n-3-yl J- N N-d| et hyI b
enzanmi de WKMQB()Q%D MHz, CDC13) b 7.32 (d,-22H), 7 05 (t, 1H)FCHIEYOPA4

6 74 (d, 1H), 6 58 (dd 1 H, 3.50 (br, 2H), 1.89-1.80 (conp, 2H),

1.70-1.63 (conp; 1 H), 1.54-1.42 (conp, 2H), 1.20 (br, 3H); M5 (Ml ) 447.2
40 4-[ 1-Butyl -3-(3-hydroxy-phenyl)-piperidin-3-yi]-N, Ndiethyl -benzam de
WO 001 3909% ~ 1- PGEldrh stoéf%éf&nulhﬁmaﬁ%@@om&&ed {ehXCthd)coltespordihg(ddmpdimds

7.05 1 6. 56
2.93 EE)r 1H)H)‘*"“*?"16E5‘§3 ‘“"‘i ‘iﬁl)bs““?“égs" ?p'éﬁe@ ROAD r°§{%q‘° °ijf‘§m°i"°£f§?°( 8‘89?{5‘“8'@%
0.91 (t, 3H); uMBg fhelprgceddo iBsiated DiSshenye S anc[ @sqt@saﬁ)a@pwwcymewwspf the fotmula

Himd | - 2- 8
H '1 r7n 7a§g (co? Yk Bt Bé’bonv@ﬂté%qﬁtb%erhoﬁfeyﬂo}xbiﬁ@é&ﬂéd@ﬁd%eréwms(ém)w%aﬂggﬂ(aﬁz

oH), 3.27-3.15 ?QBnﬂs'"Qtﬁ)e prgcegere?eggvbegaﬁéve azﬁ)'msﬁatﬂ%"(%&eméﬁ) : Capigounds 1of

433. 3 10 the formula 37 can be derivatized to form the corresponding compounds wherein R® is

N N- Di et hyl - 4- lie n
' HNMR ?40% Wéé%t‘?@/ ‘Hgfl cX)ﬁ ?@’g "%Ag’ clgligy o %"g%ﬁ%géﬁds% J{'%‘Qg Z%?’Lmﬁs 41
(1 5621Iil) 506( 56 8%7('6&360%%2% fO(r ff@g:régml\ﬂ;sm??\c:: fé;fwggg‘mga 121(Setyemepd) 20d (& (Scherkp ,
co
T T
? 69 (S3H)]1)H)t wﬁgﬂéﬁa lfdd NHEO:R!. RBefbifing tor Schdrip 10 2h& phdnbor of fdrmidla)382s &vétted dnto
co
{4- FE Q/CI opr B%y nﬁQ% ?%Ul(a%ggg (hg )Prgééﬁuregﬁugtgalt%glﬁl d:)ne#u%é?’ ‘13and 4 and described
phenyl } - pi per iabével afjdr- Vﬂmfh'aﬁdmf@te SNaRsfo@Ed infpine e}ibEIlG)fOWUE @byﬂhe(brc(cedmm
gH) :7)) gg (L ullilxstﬁgled iR S%per?éj’l afd Bﬁscn@eﬁa@o&es The difler oiﬁfoﬁﬂulé Ejdjca ]the!ﬁ')be -:g%\gﬁ br,
OH)55 (d, 2|(_|) inte thg cegpox@p{)ac:d mlf_c%rmlg)_zpyg\ygrolymhg it with hthlum hydroxnde m a water/TH
4-11- Al yhe3- @auﬁbmcut%autpmﬁyéapeﬂt@er ITedafment Bt the hedulttiely @alBariic aa@ BERMIE41

61 68 (o, 3t it Sg5eydeeionf =i BB whlamp o drpend, syl hdinge

(s, 1 N), 3.5€n{dergturg H)eJdSZhGSGDr(ebpqndmg kért-bidy! 8&bérhate ofl forpyla 42 6Acidic #Fatrherd oD,

ﬁH)N- D:Vst H\//r-l 4t I'[3g%8glnat§rchformnﬁla wntl'i tri uproa etnc cndf gle trrhetr]ylene chlonczf Hlelgs tﬁ ben
zanmi de ' HNVR C0BPRIENG em@ﬁ)ofgorm%.éz Gse @ewpof émﬂﬂa L@@n (ﬂten be rleﬁctedaw'm
(Zd,].81(|t;|) 26. 68uifohyl chidriie, iR tRD pledéhce Jof'd)ba%e‘kﬂcr( 8§ byrftiid) or tAetylantidy;, to fielbthe

r

1.) 449 .3 35 ,
4 [1-Acet yT 24 bk St AT bl ) e g0 o s
"HNMR (400 MHeychGBCh&hylénechRBidd,. dﬂ@r@ﬂmmp or ZHfy, at A .t@Wipgraturelftdn abl@uiBNC (s about) |
6.72 (dd, 1 "Qher@fuﬁ@er(\géiatuédfﬂhe‘koﬂv@nt(d 1H, 3.85 (d 1H, 3.21 (br, 2H),
2.04 (s, 3H)) 1.59 (conp, 2 MS (Mrl ) 395.2.
4-[ 1- But - 2- enyl - 3- ( 3- hydr oxy- phenyl) pi peridin-3-yl]-N, N-di et hyf benzam de
WD 001 39091 -42- PCT/1B99/0 914 5 ' HNVR (400 MHz, COClI3) b 7.28 (d, 2H),
7.04 (t, 1 H, 6.78 (d, 1 H, 6.67 (s, 1 H, 6.55 (dd) 1 H),
5.60-5.57(conp, 2H), 3.50 (br, 2H), 2.38 (br, 1 H, 2.21 (br, 2H),
1.60-1.46 (conp, 2H); M5 (M1 ) 407. 3.
4-[ 1- Cyct opropyt met hyl - 3- (4-f 1 uor o- 3- hydr oxy- phenyl ) - pi peri di n- 3- yIj N, N
di et hyl - benzam de 10 ' HNMR (400 MHz, CDCI3) 8 7.30 (d, 2H), 6.98 (d, 1 H,
6.92 (dd, 1 H), 6.77 (s, 1 H,



3.51 (br, 2H), 2.27 {br, 2H), 1.54 (br, 2H), 0.55 (d, 2H); IVB(NH) . 5.
4- (1- Cyct opr opyl net hyl - 3- ( 3- hydr oxy- phenyl ) - pi peri di n-3-yl | 3 | ben
zam de ' HNWMR (400 MHz, CDCI3) 8 7.33 (d, 2H), 7.04 (t, 1H)) (d 1H),
6.70 (s, 1 15 (dd, 1 H), 3.05 (s, 2.41 (br, H), fchibode
(conp, 2H) W@‘g’iﬁ?ﬂd oH): MBS (Ml ) 379. 36 4
N, N- Di et hyl - 4- [3 ( 3- hydr oxy- phenyl )-1-(3, 4, 4-tdfl uoro-but-3-enyl)-piperidin
-3-yljbenzam de ' HNMR (400 MHz, CDClI3) S 7.31-7.29 (conp, 4H), 7.28-7.19
(comp, 5H),57 03 (t, 1H), 6.72 (d, 1H)SCE {0S 1 H, 6.57 (dt 1 H, 3.50
(comp, 2H),”3.47 (s, 2H), 3.25 (br, Zm%&r, 201 H), 2.72 (br; 1 H),
2.49 (br, 1 H) 2.38 (br) 1 H, 2.20 {conp, 2H), 1.51 (conmp, 2H), 1.20 (br,
3H), 1.09 (br, g3H); I\/B(I\/Hrl)24433 R2
4-[1-Cycl opropyl %/droxy phenyl) - p|
t benzam de ' HNWVR 13) b_7.33 (d, 2
H, 6.72 (s, 1 H), TR0 R
2H) |

2
“\- et hyl - N- net hy
1H), 6.8 (d, 1

, 1%, NbFt (conp, 4H),
1.62-1 48 (conp, 3 (dd0'42l—l) VP { M1 ) 393 b

N, N- Di et hyl - 4- (3- ( 3- hydr gx phenyl) - 1 (*2- oxo- but yl ) ri,di n-3-yl J- benzam
de ' HNMR (400 Mz, é&f 8 7.33-7.26 (conp, 1 H), 7 05P(t, 1 H, 6.73 (d,
1 H, 3.50 (br, 2H), 3335305(carrp 1 H, 2.24 (br)sd H, 2.11 (d, 4H);
M5 (Mt1l ) 423.1. 30 = o

4-[1- Benzyl ~- (3-fl uor o- 5- hydr oxy- phenyl ) - pi peri di n-3-yl]-N, N-di et hyl - benzam
ide ' HNWR (400 MHz, CDCI 8 6.49 (d, # H), 6.38 (s, lH)) 629(dt 1H,
3.49 (conp, 2H), 3.45 (co &1 .

4-j 1- Cycl opropyl met hyl - 3- (3
t hyl benzam de ﬁ(owwp{ﬂog
(comp, 2H), 6. A | 1 H), -23-Ldl__-’L!z*) :

3.26 (br, 2H). i%ﬁ%’%’%o 2H) | 2.5\5;49# o 2H), 0. 5ZHEEEp, 2H).[ 0. 10 (conp,
2H), 2.40 (br, 1 H, 2.24 (conp, 2H) 1.53 (comp, 2H), 1.20 ~r8H), 1.10
(br, 3H); M5 (M+l) 425.3. 4

N, N-Di et hyl - 4- (3- (3-fl uoro- 5- hydrgxy- phenyl ) - 1- propyl - pi perl dim-3-ylj-benza
m de 2 3 J UN 2003 WO 001 39091 -43- PCTI1B99101914 5 ' HNMR (400 MHz,

CDCI 3} 8 6.57 (d, 1 H), 6R¥ J @ 25 (dt, 1 H},rR&3.50Q (br, 2H)z23 25
(br, 2H), 2.41 (br, 2H)) 2.2 .13 (br, 2H); M @ @

N, N-Di et hyl -4-[ uor o- 1) hydroxy- Ri pdridin.3
yfj benzam de ' peE ¢ gJZC?O{'élﬁ 307" , RH),
7.05 (t, 1H)) 67T8804d, 10 1 H, [6.74 (t,H1 H) r

(comp, 1 H), 3.65-3.59 (conp, 2FN"8:9 (br 2H) cazegl (corerzzms\,Ruvs (M1
) 449. 3.

N, N-D|ethyl 4-[ 3- (3- hydr oxy- phenyl)‘l pyrim di n-2-yl - pi peridi n- %ayl)
benzam de ' HNMR (400 MHz, CDCI S)RB .34 (s, , 7.05 (conp, 1H), 6.81 (d,
2H), 6.55 (d, 2H), 3.82 (corrp, 1 , 1 H, 2.43 (br, 2H); M

(M1 ) 431.3. 15

{4-[1-Cycl opropyl methgh (3 hydrox [ NpesOM, n- 3-yl phenyl ] - (3, 4di hy
dro-1 Hisoqui nollﬁ—g—yls?—#e(—h-anoné NVRN 400 , CDCh) 8 7.28 (d, 2H},
7.05 (t, 1 H), 6.75 fyeinelcar, 6 72 (s, S/ 6.89 (dd, 1 H), 6.07 {br, 1
H, 3.50 (br, 2H), 3.13 (d, 1 H), 2.79-2763Rconp, 1 H), 2.18 (br, 2H),
1.21 (br,3H); M5 (Mtl) 435. 3. 20

N, N- Di et hyl - 4- ( 3- ( 3- hydr oxy- phenyl )-1-(2,12, 2-trifluoro-ethyl)-piperidin-3-y
| ) benzam de ' HNVR (400 MHz, CDCI3) 8 7.38 (d, 2H), 7.27-7.19 (conp, 4N),
7.17 (t, 1 H, 6.74 (s, 1 H, 6.60 (dd, 1 H), 2.38-2.20 (conp, 4H), 1.57
(br, 2H), 0.54 (d, 2H); M5 (Ml ) 435.3. EXAWPLE 5 25

4- (1- BENZYL- 3-f 3- CARBOXYAM NO- PHENYL) - PI PERI DI N- 3- YLI - N. N- DI ETHYLBENZAM DE
A. Trifluoro-nethanesul fonic acid 3-[1-benzyl - 3-(4-di et hytcarbanoyl - phenyl)
pi peridin-3-yl]-phenyl ester To a sol ution of

4-[ 1- benryl - 3- (3- hydr oxy- phenyl } - pi peri dm 3-yl]-N, N-di et hyl 30 benzam de
(0.92 g) 2.08 nmmol) in CHRA Z (15 nf) at 0C was added pyridine (0.25n,
3.12 mmol ) foll owed by dropwi se addition of triflic anhydride (0.52 i,
3.61mmol ) over 5 mnutes. The reaction m xture was stirred at OC for 1 hour
and at roomtenperature for 2 hours. The solution was then cooled to 0C and
I5 mL of cold saturated agueous NaHCO3 were added. The organic | ayer was
separated and t he aqueous |ayer was washed with CH2ClI2 (3 x 20 nl).

Q70




35 The conbi ned organic |layers were dried {MySO, ) and concentrated. The
crude residue was purified by flash chromatography with a NEzm (4:1
} to afford 0.50 g of trifluoromethanesul fonic acid @3 QEU
3-[1-benzyl - 3- (4-di et hyl car banoyl - phenyl ) - pi pendm 3-yl | - phen HNVR
(400 Mz, OYPE399817 397 18 (conp, 12H) 7294 6. 00 (m 1 H)%?ﬁ%gﬁ%ﬂé
(comp, 4H), 3.35-3.28 (conp, 2H), 3.06- 87 (m 1 H, 2.68-2 44 (conp, 2H),
2.38-2.25 (m 1 H), 2.23-1.96 23JUN2003V\000I39091~

ECI%I 59850(19%)5 gc%ngl\%eszpmpll ?réqé:f %?ak%g C%R\poun@s of 1t!"\e2‘t’l:’oml\ulé‘xL jf ugherem R? 15H2)H
4-[1-Benryl - 3- N%@&’n@(@hmﬁm or- q:x.:pmHRﬁmcoang«e]me\awc@pmdwwpemﬂwameﬁma
sol ution of tridlu 3 S hods well k

3-[ 1- benzyl - 3- 26 écgﬁﬂg g}'\f ugin esﬁnaards meﬂ}tc} spmeenyowrésftt‘ earrt ?Bd 40
g, 0.69 nmol) I'HSt@Qﬂﬂ‘(' erﬁ’_rfg%s E'H%Sd Zi nc 10 cyani de (0.057 g, 0.49 mmmol)
and tetrakis triphemy pt2asgMatgiagalsbaii tinprotesids of Scherdel 1918rk eithel BEmmegRilly on
was stirred,un r ' was
e ?Q%J'@{f%fﬁa.&ﬁtﬂﬁ@ﬁ"v%@ ol gh

The organi c | agRPPANASS virgHeeihqdstthatigre wall knayn indhenry or dgsan 3(°R)@SO ) and
concentrated. Purifiuarbé PBicated BthbBriean@s plisSRs of dach bf hé Emvd%cﬁbngﬁ ribt editical.

4-(1-b | - 3-(3- h d 4; -N, N 1 l-b j )

TR Aot won SERERRTienRetbnd il BS'cofduind Y phishid ol Sl bric B GEN Phce
(comp) 2H) 3. 6m®sm$re(scmprabwmam@emcessm(ap@@mpﬁ atmedpherd). 09-2. 94 (m 1 H),
2,582, 45 (50T, 2Hime rkdainld b yecdbls oo g i Thckidl)cetrdl i i
(conp) 3H), 1.17-1,08 % é:p

TP et - 5. (ohocBiag crspereoaniab SEHioR o0 4 ALsoTRlRhed LSihg oRmRDaiens: o, e edrsans de

20 To a sol ut i descritfed above that will be apparent to those skilled in the art.

4-T11-b | i 2t ]| .11
o) i ot hanol (5 T JorkRhRE bt Vol ) b of¥ %@Eﬁ@‘é@%ﬁf@?@ﬁ?g@%&, e
aqueous HzOZ (Bnel R yliffereptsaliouith YagausoeancandRegasi ispife dThgtacid dsheandpsedtour e

}‘ or 8 hour gg Eﬂﬂ@paﬂ‘h the bﬁédf@@eudd:d[lgbﬁéptﬁblé hacioeddgitior( Eaulatdr tinehsé bgmpaxg@@ustms )
ayer was washe : r ayer, was drj.e

and concentr at ege"\ﬁ%e resqo(sleue S f?'g} p ?ﬁ'c oa%@ aﬁ?"égh s%'ﬁ‘r dfat %ag?a

CH2Cl ZI net hanophameiqgicaly@caeptable mawcmmdm@IWe hydrolhapavee, (ﬂmmnm@Ch)
S7.80 (s, 1 I'QulfatZ o? Bis(ithte, phddbhatd oﬂ&ldkh%@ph@fé%ﬂétatel bctle, citatd& B kitratd, titrate

55 %0, 51 1)l st Byt i e Rl sl
(cbrrp 2H) 25 1. 28t famegte(lom M -m@Hylendbis-12-yd®8y-3-oanithoag HpaltvSA(kgh) sudvaitd musto
The fol | owi ng %%é‘&uﬁ&nﬁa&ém R aBinBRIB0 &Santhdl, itdd ofleR abdiBSi€indRatEd Red

b Exa
A T1s (22 oot ORI 5ARE Ay of 490 U e APEYRN TS 4 PRSP e
et hyi benzam deuriacbdgibel 84t drdz theCS@iply Bonver® dhe( Iatter Ibaeh to thebifee /baSd compouibd Hy,
g H)24 ﬁ/ts)r ( M}-lH) tr(if%'néﬁ wﬁh é@al%né Fe%HB'n a%%ubsgqu@gw(cknveﬂt tl'l_el)free g:aslﬁo J‘ph]agnécﬁﬁ\@lly
N, N- Di et hyp04 aogeptable 2¢ip 3adtioni S3l- FhRASH Rdditiop Falis A6 thezhase eremAqYIds S hisrinventiens. y
i j benzam de ' HidyireddthObtepdrit, by Glo@ling)thdbaSe ¢dmpdotind Withh) substantidlly equivalentmount of the

7.68-7.65 (m Jhog%n mitietp ol anic add in ah-abdécts Cdvdnt ATMum 2 hva dudtR §ABPsonahd :

M5 (Mrl) 477.3
N, N- O et hyi - 4- $urhfagmathapohar giangli Lgon crrefdiayenopalion Aldhe privept shegﬁyeq* F?J'Pﬁa'BLSyl]
benzam de 2 &)tame’%j Q003 WD 00/ 3909| ~5_ PCT/1B99/ 01914 5 ' HNVR (400 Mz

1. 18? 1?01 ? orrp 3||:33bm%m%i/§€f)he %ug@na@iﬁﬁﬂ%ﬁg ign tl,lre?’are2 ;:rapg-z)’ble2 %f fgrmmnrhase Eglgs
1- CYCLOPROPYL Méitt-pario®s- ffr@mizsalpiiipally BedEpizbla caio(sd - THeseCRitEAte 21 MEFIHENY(cPepterg!Dl N
E t0 To a sol UfebrHiques. trhé fchéhﬁl&é?‘bﬁ?éshﬁélea?é’hgé&rﬁscre nQ to grepare the pharmaceuhcally

?0[ i_ ;ycgogr ?n%ﬁeéﬁg gﬁ?&’%ﬁ n?'?is BV §) henﬁ“%ﬁ%@@g {obn Iggr}.rteylg base gaﬁ d&ébj the ac1 lc

2-t hi ophene boccmpoundscpd fqr@ul@5R dSuch. renforil pasenshits cidéluten thasebdetaiece froM. 68T g,

0.29 mml ) 4gnd ottt b &itgRaily" 4 : estsaﬁgag rya?aaa.' E@%swm‘ QQLcr.g o rﬁaga@s,mméta
The reaction xture was heated to reflux for ours e mxtdre was then
filtered and t HeseisPks cAneeariysbel BrepRiRe B trRaling e sedesrondiea Brdic cPAwoynds |V6‘G€"Was
purified by flagkeoshsetivhogingditing et Bedirex gihamabdiéatally 3cckpthblé @atihé oat (hed8 ¢
of

1- cycl opr opyl net hyl =3- ( 3- met hoxy- phenyl ) - 3- (4t hi ophen- 2-yl - phenyl ) - pi peri di
ne. 'HNVR (400 MHz, CDCI3) 8 749 (d, 2H)) 7.35 (d, 2H), 7.227.06 (conp,
3H), 7.05-7.00 (m 1 H), 6.96 (s, 1 H, 6.89 (d, 1 H, 6.70-6.67 (m 1 H),
3.76 (s, 3H), 3.17-2.82 (conp, 2H), 2.61-2.39 (conmp) 2H), 2.27-2.18 (conp,
4H), 1.62-1.39 (conp, 3H),




20 0.60-0.45 {conp, 2H), 018011(00,2H);NB|VH)4£) EXAMPLE 7
3-f4-f1- ALLYL- 3- ( 3- METHOXY- PHENYL/ - Pl PERI DI N- 3- YLI - PHENYL/ @EM{AN Zﬂﬂﬂ To a
sol ution of 4 [ 1-al Iyl met hyl - 3- ( 3- met hoxy- phenyl ) pi peri di n-3-ytj -benzoic
acid 25 netgy é gr (1.71 g, 4.68 mml) i ol HF (30 nmL) at Ogdﬁﬁggﬁgfzg

et hyl magne5| um romde (1IMin tert-butyl net yI ether) 46.8 nlL, 46.8 mol

The ice bath was renoved and the reaction was stirred at roomterrperature
for 1 hour. The m xture was quenched with slow addition of water (15 nL).

Th | '
extracts vt e Sperdft e B bollorfto thittes BERRby e Ha b prel i o RIS,
3-{4-[1 30 al | ey ®ay Bsorbe preR3fehPRNG lowpialfangcrsolgtians jof bn@ﬁylp}:o'pwaﬁa@m.

" HNVR (400 MHzgesfbX hidali rhetZl aﬁéxtdg t Qhércmenfﬂv&porgnn $he(resultihg Iblutidd. t8 AryRedi4n

co 2 6
E m rrg H) H) 3. 71& §£m% r_rbann%c aﬁ}fefgreg ,:l’n fl 8r nl P c'ﬁ?o@eglg qﬂan(’@é 1 Eﬁ'%ént%ﬁ)e pre eraéy
2.50-2.40 ( congnplwel)i in grd@rite 2nste (quﬁnemf)reamcs@ny ﬂmlﬂ(wm)wgds af-fpe dasirgy firial 49
(conp, 2H)}pO. g,gd‘jcgt 6H); M5 (M+l ) 394.3. 35 The foll owi ng conpounds were
prepared by & PrOCCH & ARRhaIGH e Sl ard SRR Seutod Sodepnd B 2Rl O
3-{1- Al | yl - 3- [ thereibaitrr haiso réfelmgditopsofteqtivaiyn wé Jthepdotive/¢dmpounuisrof thieinvBation’) -apesetl
(SHNN§ I(—|)4;)0 GMS_?O tgpgzeﬁr}\e o? %od@%eneéh@e pSZ’Cf‘Bgop‘(é andjdrd'g?sor a@ol‘%ﬂm&&ed % l_(%&s arﬁ'a?ég
3.07-2.96 (confzpenzpemd sEcapiorioasis Ew'vemmfpsnds of e myeriey @egﬁ'srefcme used in
2.25-2.20 {xonpg trddthentbf Sidorderd and cbadifons, AuBh aslthdse enlmhgrated Ebove thétlchn be trétedp)

2H), 0.71 (t, Aﬁ?)iodu,gﬁnéwaﬁgéggbamdrecgpt& J U ~f 203 WO 00/ 39091 -46-

PGTI | 89910191
3-[3- [ 4- (1- Et hyl - 1- Fiyedabdinnef fhe sprppoundsta fpmitla fito bind 10 the yariopd erinidbrecentiys gnddheler |
gi 8'7 3( )t;t j pgenl_i)oﬁmctleVEct&M shrizeceblofeledn bS déiertthet A deskritidd: bew/! Birding td thEldetta

. r,

20
3 5 b e o el £ §§y il ocklue Wi KPR GRoRI ssthom oy
ridinyl 10 3 ylefegradtecly LeHRR et 310Q._Rhdr. EIDCHer. 8268, 199488366- §4Mand Ceptrerds €lal.( t

1h, 6. 71 (3, ara.nweseaalgrzéo‘(qlggahdd) 168. 96 (d, 1 H), 2.47-2.35 (conp, 2H); MB
(Ml ) 417,

3-

y

{1- Cycl opr opyI met Ay fhe3 dpseription qf ,Dipding. god, fengjorat c?ﬁ%yf Bt fRIPYS: pihp fofioying. 3
|} phenol 15 édblfé\lﬁnc(néﬁﬁdfdhmnol@@rea)seds 7.10 (t, 1 H, 6.80 (d, 1 H), 6.64

(d, 1 H, 2.32 (brolajdgab,sﬁje ﬁ%ePh&é&S-ﬁ@er&gﬂEﬁ’n 2H) (%) (M+1 ) 394.4.

The foll owi ng conp rocedure of Exanple 7 followed

by converstdbn of R Y3398 oisRESTORH78 g\‘ﬂ’ieﬂ‘é' N4/ Et‘fPé"ﬁ'l"@&'b&BF%S'%‘?[“ @@é?rﬁ‘b’% 5.
3-{1- Al | yl - 3- [ Hknkéneatdiyrhidd): hydr oxypr opyl ) - phenyl j - pi peri di n-3-yl } - benzani de

3030'*2\'{\“ (1400 iy %3)5 ﬂﬁ[?%&&%t}%ﬂ gllyb%é% n(eﬂy% @%m, yl%%m}a%bxylsi%
5.21-5. 16 (co’riﬁ;NmylbeBzmaw oH). 2.69 (br) 1 H), 2.56 (br, 1

2.42-2.28 (conp, 2Faors&4gzwzb.3&ofpmﬁe H, 1.82-1.70 (conp) 4H)) ALY (br, 1
H) 1.60- 1 42 (corrp

D)5 i a(1- B hyl oo hGTPBNY- POy S e T pEu e erciobioaahen b, Poplider dervplie,
i di nyI 25 3-yl }Dmamwezomemaﬁhnw cDCI3) b 8.22 (d, 1 H), 8.11 (s, 1
g')l_é N% 1( ﬁ/h 2 1 [gHﬁéAglG%7 (3+5-08859326BNiZ ar? CFOB%ré R Wmmeidiatly Qvdishié from
3-[3-[4-(1-Et FR/"PP%t W'ﬁ‘f?‘ Infemaianel BRANd QuPent Amersham intsmatiopa). RBIAR DUSPHer i
di n- 3-yl j benzamsmtetivd@. ' HNVR (400 MHz, CDCl 3) 8 7.95 (s, 1H) 7.23 (d, 2H),

S (2 ) %53 St A e (m 119, 071 (1

3-(1- CYCLCPRCPYLNET@H‘E‘démP’B‘F@SaPEa)PEWMBPNPSBE‘SFEY%N?IPEE@I’ER“BS‘"W Pig brain
sol ution of 3-rherhbraie preparank MBintig ashaye- daf by lcarfib Biitiati 2ETCIonB0) mipbites &l 50( b

ng, 0.15 nmol) R

0.15 nmol ), trmast yI aﬂ’aﬁéf %%ﬁ%&d(?%ﬁ%%ﬁﬁ@ﬂ?—% g"’%e‘('@.%ﬂ%?q‘s%@ éf}ﬁw
(0.038 L, 0.4dnkenrp. remetor cuinging o pitesi NeSREEIVelAS §i‘PrPf@t§mat°°$Q9ﬁmtt°En%’r ®eur e
for 12 houis. aPprxk 2 ghRR. Rad-Epckii®BiRdind@h W8 QBfired With ¢hidMIndlorse. 5 L of
aqueous saturated NaH he aqueous | ayer was 40 washed wth CHzZCI Z (3x5
m.), dried over Na2SO and concentrated. Rurification by flash

chromat ography with hexanes/Et OAc (1:1) afforded 58 ng of propionic acid
3-(1
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cycl opropyl net hyl - 3-p-tol yl - pi peridin-3-yl)-phenyl ester. @W%m
cbCl~) 8 7.33 (d, 2H), 7.26-7.19 (conp, 3H), 7.16-7.03 (co

6. B9-6. 86 ,&,? oémﬁ, 3.59-3.43 (conp, 2H), 3,35-3.19 (conp, Zdrapde/mdi14- 53
(q, 2H), 2°52%°%" (comp, 2H), 2.27-2.18 (ebnp, 4H), 1.571.44 (conp, 2H),
1.31-1.19 (t, 3H), 1.18-1.09 (conp, 3H) 1.08-1.01 (conp, 3H), 1.00-0.91
(m 1H),059049(conp 2H) 019 0.11 (conp, 1 H); I\/IS(I\/H)4633 10
gzgn;‘)?! gqugogaw;)l?egta a(eri:e@tor bmdmg assgysacgn %g ep%‘#f[:r?nesdl lrfp éasrtabge line o% C?IO cells
3-[1-cycl opromxpnemxrkwﬂwe Burtidh dhite trépepioar Dienttipdingoassay Lan e Easriedoout aB257C Yferpt2eny |

HNMVR ( T- 36 9 . e 4
gsgng o (m‘}rﬁ’nﬂut SR 2‘?%2(% Ti’)pBJﬁez ’ﬁ;@g? 852@%1 te d&y tlo_lg?&e( EQEP?GQH‘%FD

MBS (M1l ) 477. bgmdnnggntﬁcgﬂpggteg\ concentrat:on can be approxlmately 12. 5 pg/well Non-specific
4- f 4- CYCLOPRORWdE EY be &ﬁﬁé}qm%%n%ml MORPHOLI N- 2- YLI -

DI ETHYLBENZAM DE Br ono n t hoxy

suspensi on'%f nagne&fgﬁ?‘ﬂdtnﬁ ’9?"8“ 'i%bgerngﬁfﬁ'f‘?ted%ﬁ 'ﬁ‘&@ﬁ% ﬁHI)g’” & ;E’(ezg'tefs

t enper at ur e wasd éedachplds cpvhemshedswithlica-aotd 57 mbvk Gistafier{o .41 9. 1 m_ 71. 4
mrol) in THF (30 r ¢z [ M taHE & did tdcBBtoRtcah ARG ure
for 2 h and at 60C ms m\"&%ﬁg{enﬁ}?ure msa%%s?ﬁé tg {rigonc]a enpeetrtat urg&e%and
a sol ution of ‘Z!°}3Formbenzal dehyde (13.2 g, 71.4 mol) was added over 5 min.

The reaction m xt ur@pxomedesit ity &d Iabpd)caamrty dngtadied, s eles@ibed belowidn Wasisolated

o). 25 Th adteistipdoeRd R IRIG] B HERIMRG LI Bk phpendd
Na2S04 and commmmmdscleRGPMPHyanddxh by flash chromat ography with
hexanesl Et CAc (10: %V@Rﬁ@‘r q{?ﬂeﬁ Bs %@F 25-35 g) are sus%rgew 15 dBC%r)garb baths

(4- bronophenyl ) - ( 3- net hoxy- - et hanol é
7.46-7. 41 (corfpntdipng Mgy’ toee. Weﬁ% g5 thezfaflowipg gamepstion (mMINaGH) 19! KCR£.%. 78
E Ln Bl H, 5. 73131-’@,05 125HKH,F®, 162; (C&C|231-15 andVBluddyk,111) mtbulﬁer is3fasBed with 95%0, and 3

r ono- phen , i .
Moo114. 7%mm>é)/) b Cﬁ%&g%%ﬁ@%’%&%qeﬁgb%@@%@ﬂng die'{ a‘&Qch%P 1PYPRohErid
trifluoroacet |tf@n%F%f Wit ARG (tarsiopangistimgiated wWith8|0p HZrPUGPEQf_L?"\SSQ)Pme)'WléW@* 5

mn. The m Xt Wusramasmst ivbitagél fwcm20almsn aﬁsl’lfﬂe%nﬁiﬂb&lttbyOWheOfregressxon anaIyS|s of

4- br ono- phen phen ano
(50 Ty whe naseniz R ganes DUVES MIHARRS g ' Sedtclivsidica Thrbenals @i 2,
at -78C for B(DresemeacchEEtlﬁ\No( e, mumsectlw anm)nstv@'@%dded testHe amngasurecofds
stirred atyge gmﬁgﬁ an aﬁd:jtl onﬁl b30 mn and at rogm tgrrper at ur eSf or 1 h.
TheCHZCI2Ia was washed w t rine L ried over NaZSQO, an
concent r at ed. yPur| fGuinepPig Paceliys sizianme! |ﬁ°<§&8  Pynkin ﬁagﬂpy)dpmgtclpéexes &'"E)f
(7 46E73r (7)mE)3 - p ? e n;altt}zer(%eé%[ m%«hmzl)gg;gg yggmm dra Bm;?gdzwu%ﬁ i &QQEM:\JWIZ Kngiﬂédi;a%er ?r;d

co F mm v e urictiénal

co 5 rgﬁmul I.« S ‘g-ﬁ;g c idth, at supra g
(2 Am)no A 1- ( 4- tﬂemlsm@nylne}dmﬂ(@rmvwgwﬂph‘ewy-ﬁﬂl withhnij|of themigselagtive ggouist, WD
00! 39091 -az3- [ﬂ@ﬂ(b %%Sé&é%%aﬁl i%eaen%‘%lf tHel éxPerfhent to define a maximal resgonse This

(4- br ono- phenyl ho ) met hanone (2.06 g, 7.07 nmot in
CH2Cl 2 (3.5 nLS)‘!it ’P'z’t?éHﬁe iﬁ*ﬁg ‘e was added znl 2 (0.15 g, 0.47 nmol)

fol | owed by addl t | Mappd fulidiiBaEadtdin2i® datermiBat iR thenmesencd bieand eladd CHIOP itk tiusie

was stirred at, f
b no. (20 Ly RE kS THEERY dhfmict assch s MU G Sbaffittd Bl
conbi ned or garﬁ?ﬁi‘"@lt’?ﬁﬁ&'ﬁ% v@r'@"‘"ﬂ’r‘q"&i’f dieh heightclor &55&80%"@0?(66%?555‘%%0?%%
afford an 38 | .pefdentage stthé iiM@ition lobtamad dits % stedliard1agddriist arid the) corshohdiig [Cso

sol uti on was se to a solution of Iithium alum num hydride (LAH)
in THF (1M 8%%§8%?_ érﬂ-ﬁ.‘%c The m xture was stirred at OC for 1 h and at

room t enper at ur e f dihe follpwingrprogedure san be vsed toveeiermigdor aekdty of ths thergpestis|ageie d
by addition ofof&:@%\aﬁmaysgoﬁ@glamwgem@efdew@ﬁm fedeprorsiL) and H20 (4 S

nm). The mxture ter celi

Wi Eronc (20 m) Cebullet] Chodss Roter e Sis(presite FE birmen $95 cheheRaR"
Purificati4dn lape pasgaded dviceoweeklydr darhis Frli2trhediHwi®l L2gIa®@iHe (ca@aiting 18%ffelaldeving . 1
g of 2-am no- | fvatontvain e X e t I (18 9Re
MHz, CDCI 3) 835‘73%%mw? 5%?”%%’&"?'"7. %%Eg?*%?}%%‘lﬁ%ﬁ 4%@&1@ > gard e tég] 1
H, 7.01-6.99 (m 1 H), 6.9p.94 (m 1 H), 3.77 (s, 3H), 3 47 3-35 (conp,
2H), 3.29-3.24 (conp, 2H); M5 (M+l ) 304.1, 306.1. 20 D

N-[ 2- (4- Brono- pheray!) - 2- hydr oxy- 2- ( 3- met hoxy- phenyl ) -ethyl ]-2-chl oro
acetam de To a solution of

2- am no- 1- (4- br ono- phenyl ) - 1- ( 3- met hoxy- phenyl ) - et hanol (0.94 g,




/

2.92 mol) in toluene (10 nL) at OC was added triethyl am ne ggzlngpy
nmmol ). To the reaction m xture was added a sol ution of chlor e de
(0.23 nmL, 2.92 mol) in toluene 25 (1 nlL) and the reaction was stirred at
0C for 30 womorssnod at roomtenperature for32t h. To the reactiCrilBaggi9acided
cold water {10 nL) and the m xture was stirred for 10 mn. EtOCAc was added
(20 nL) and the | ayers were separated. The aqueous | ayer was washed w th

Et OAc (2x20 nL) and the conbi ned organic extracts were dried over MyS04,
and concen§ r agxpdrimér i16i rolabf @ASH\tPEinERTAKS eddeddg raagainfuent tripleHiasia sediedati\c
(4:1) affor d@éi':aﬂte@% rglsé’f1é\h1L%f &65‘%erp IEDTA is afqam added, and the flask s placed into a

brom) phenyl) - hydrox¥ t¥| f or o- acet am
'HNMVR (400 M-7C ingybatey g5 27'“@5‘-67 @f“?( éfs rfﬁm‘@ﬂ)fmw 2@?'-’% byoPankipgnsnd sypernatant
6 97 6. 96 ( m palirdd)aff ifito BF06mO Gibe M30 nHf, m&ha&ﬁ’dﬁn&'&dédmo tHdPask € Hop e dQioh BT
4.14-3. 9
3 8 2 0. E 6-( ﬁ &fpﬁ;ﬂp ancﬁ@an F%cagé(ﬂ ér?to t%h@gxm!?tu je |§ |t_rDen ﬁ:yﬁm(: orn 5;’ ﬁmg'g% at
sol ution & 1000 rpm, med«a decanted and the pellet resuspende into 10 mL of media. Viability of the

SF [ (23( 27 br ;)Wgceﬂahﬁ Rigédssed ﬁambrmyn Brué Indredib eduhtqisdipiateedufinkd 96264 paly -gemt am
e g

2 ) at roomtenperature was added
t BUuOK (4.54 gﬁoatfgn%e)r%%ﬁga eg%ﬁth xture was stirred at room
tenperature for 2 Wuﬁé"meﬁadw m}at@raSM;Oafmz)'IS@rmweMﬁh &88eous
| ayer was WaSﬁr%fbsa&ésté}e Gldesd .%to(a23<ﬁ10w§?epaatn T&oﬁ‘pLC&fQi (ﬁé§'&‘e aRdmLer e

dried over MySCa and concentrated. Purification ash chr omat ogr aphy

Wi th hexahesl @M)ngg 30 t)'\Mdflﬁ%‘FFSj@g Tughml gf IBMX) is then a ded to designated wells. anty

6- (4- br ono- phaigyliters@®f 8ppreiragdtugiaens addémwbgbﬁate%wa@ and'ﬂ%f&"r@ﬂndlé"zﬁﬂy
CDCI3) b 7.46-7.41 3 WD 00! 3

5 T 1 89901 Aol o F00u ol i+ 0aphy PP gl Bosy camepiaionis § b rpkgn.
4.10 (s, 2H),0.3WpBPBPBCSs freoraddedtd)appidpiide welis, 8id) timddSof MHbinu@S2THe reddidn . F.
2-{4-B - - . i i f i
24 e BPgﬁ%a b e B 9 1 B brcRAORGY 1 Wil 276 RbtBEAM Pl SN ' 1
6- (4br onp2phdiH Js-apldedtoralitvelis ang h@ﬁ?blyzeriﬁrupMﬂZMri?@rQ}hé-4(l$38®4d ¢p aliowells Mixot )
in THE (15 m—t)y shakingl b€ ah %ﬂ:ﬁtbi SHAKER f6F 46 Frikss, 8ikd eén@ﬁ#u%t at%@tﬁfxg"/ or h: ﬁ\ﬂﬁ‘te?t
room t enper at Lfrefor é . To the m xture was added H20 (6. | owed
by addition dHiayelgpta sHOBR NaoH (6.2 nL) and HZO (7 ni). The m xt ure was
filtered through c@_@gﬂ&h@eﬂeblﬂee 3wlags prias tocdsay drd ribde@heicd with PBS. . Théhe

filtrat
(8 e e R g R P
7 43-T. 3628 ¢ Nggﬁs -’-P!Eﬁg% E8fpg/nitgf IBMXig tengpdedis pgsionated wells.
6.79-6.75 (mthiS' H)crol@rs7@f &sp yﬁ@@e diig 6»813 fdr QP (firdHhssay - chhcedtrBn (€ 6/M,

S 1 B oo RIS athe, BasdlE Al W) o s o 1%5?'%;%, S et OEBRPRSILY

Prepared by rtisd dnvdion ef 10 llaof 6N@etchsie ade®El iwetsd Tonetalap| B3 & SHKDHEs addeVR

(400 'VHZ CDS@%wééﬁ %u‘%@ %b@QFé CE’gP%%EQ 91177 ﬁga{deé)qo S@Q«% Mépgkm%ngnw
3 s 3 6130( C Gipital shaker fog 10Bninutes apdeanpifugeia setingsiorGmingtes nAliquptiyto 34 pE. 2 19

co 2 . 01- 9 2
ﬁ/s ?le) HLOZ 4ghfﬂﬂte(sﬁblatés e plBcOn®d: #h9Ath&rsiEm 3RHAMPbid@nd kil dvelrfighiThd 2H) ;

I Cyei opr SBYEHEE ROP SR Siters pieyioyshy aaket 1 G IR th 2SK9IFn Y8R, 50 BM L g
met hyl ester H@ ﬂﬁépaateﬂdbeFll@ﬂpaﬁsc@dmeea!ednmI%mgm theat plabesic roape it 20 mi
exanpl e 1 D. Betdﬂ%&rﬂﬂ&uo%kt%d%auﬁte@ 0%42 égta iatd) couZteber(éé seg '&r sample.
7.21-7.18, (1) 6 T8 (
3H), 3.75° aﬁﬁ@ bga?i'ﬂf @é‘“?égg-l% 2H) 3 09 2.92 (corrp 2H) 2 56 2. 48
(conp, 2H), 2 31- ZThe Boipaxitions mﬁ)e) pr@séh&nﬁan&ih rhag belforutatél ib8-cOnvedtioha ovapper 2H) |

0.14-0.10
4-74- Oyl opr asyp omt ) moltyistidepucifics %*ar?‘frfsp T8 SR RIS AP o
anmi de Pr epar d¥efipn ndyhentormueiated f°ét°""t‘cP erral e 4. |pﬂt°éx5‘ﬁfﬂaéa' 1@'3"‘61%

(400 MHz) CD@%.3) inthavénd3, intamusctdr) or?suﬁﬁlta(ndousﬂbi)rkctil adithinlstratbn(amin & foldh suitable
7.06-6.98,{m . dd) 1 H), 3.76 (s, 3H), 3.75-3.76
(conp, 244 °f%§“§‘sx®°?§&%§?'a‘m@?'"89@9 .19 (conp, 2H), 35 3.16-3.02 (m 1
H, 2.99-2.84 (m 1 H), 2.58-2.43 (conp, 2H), 2.34-2.26 (m 1 H, 2.25-2.18
(m 1H), 1.26-1.t7 (conp, 3H), 1.16-1.04 (conp, 3H), 0.99-0.90 (m 1H),
0.59-0.51 (conp, 2H), 0.14-0.10 (comp, 2H); M5 (M1 ) 423.3. J.

4- (4- Cycl opr opyl net hyl - 2- ( 3- hydr oxy- phenyl ) - nor phol i n-2-yl ] - N, N-di et hyi
benzam de 40 Prepared by a nmethod simlar to that described in Exanple 4.
"HNWMR (400 MHz, CDCI3) b 7.38 (d, 1 H, 7.26 (d, 2H), 7.12-7.06 (m 1 H),
6.91 (d, 1 H, 6.82 (s, 1 H. 6.61 (dd,



~ ~~f U N Q03 WO 00l 39091 -50- PCT/1B99/01914 5 1 , 3.79-3.63 (conp,
oH), 3.59-3.42 (conp, 2H), 3.35-3.19 (conp, 2H), 3. 08 2, 8r32p iﬁﬁ
2.61-2.44 (comp, 2H). 2.32-2.18 (conp, 2H). 1.29-1.19 (co QHN 3.1 01
(comp, 3H), 0.99-0.89 (m 1H), 0.59-0.49 (ggnp, 2H), O0.15-0. 2H) :
VB (Mr1) 4Y8.93%8e ol | owi ng exanpl es werégprepar ed by proce dxgngg%l‘t

descri bed above in Exanple 9. 10
4-14- A lyl-2-(3-hydroxy-phenyl) - nor phofin- 2-yIJ-N N-di et hyl - benzanm de ' HNWMR

400 MHz 13) 8 02:-5. 83 | -5l
g. 04- 2. 923 corrp) oHyor ?'?ghﬁ"@?“cg'}‘?pp“ “”ﬁ‘/’g] “?)5 o agV3 e 65HTB: &)
4-[4-Benryl -2 eecanplydamtyomnws) prnmrgmm ¢onvr—nﬂonpl Meaxs Muttu pharmsdeutisally aaesptible

" HNMR (400 MHz, xc:% hcBad bi’n%‘na aQ;@n wgelaﬁus%é‘ri@lzz%tﬁrﬁfp'mw oh Borfé 7or( d,

TSI Lot e M e N O G

subsequent corphespbate) lubficaRts{Ekl, raghkSueCitk&ate.daloomdiling); disintednrntsie.qc potaty staah
Exﬁgplqe;clSOpr opy odlum slﬁrca glel%ollate?’ or wettmrgI argents % ﬁosjlum lauryf]sulphate)2 The tabthsl{pad be, hy
| benzani de 20 SOMRIRY mtmdwﬂ k'weu@ hejprty L@f'd(&fepaﬁtaf)s f?f org)- m@mteamiy take)) )
3. 81- 3. 63 (conm forhlpt, fd?.e@dmple %lt(ucr&l”rmru;ﬁl'd)r sugpeisions,. o‘t%e&mme paksBrited\ds 4 byl )
e o et prckllcdir o SRRV RIFbriufr ¥lubit el Y o R i BRI | ©

25 To a suspensi on of hexane |um
DVF (30 nl) atmaytevrigrasert Byl cawvagtions) xugsane wih PH@@?@ﬁﬂFQaHX peoepighigadgitivasugh as

mmol ). Theysr e%ﬁ&(,feﬁatngn aglehts eu@s sérbitd] r@ﬁhpatm&@n fceNulogd or ﬁydroﬁerﬁs@dubdlﬁlé‘ @a‘s)

2,5-dib 4

oot on Y el a8 04, o ArnaY " riusis velioks B AMeRtek B st
To the reacti @thytdlcohd), endaresardafiees (EEOMERY! orbiopyd pdlydFexyi@ng B8 onsorbic adiy 30
organi c |ayer was Vs hgebabddinQirdtdR tf(ééo%bo%anv mﬁv {aRE uRVRm be % g@%e

concentr at ed. Purl fication by flash chromatography wi th hexanes ngﬁo: 1
) afforded 10. gmg lajed in conventiorial manner.
(5-t3ronori di n- 2-The)acivé-compbudy -opthe invbgtioaoay berfotmuldted fot piniviterdl 46@inistrition
CDC13) b 8.63 d 87
(s.1H, 6 84 %ﬁécw%nauﬁﬁgzéﬁg coﬁvé%na?cg&%gﬁ%(ﬂ%ﬁﬁm%cﬁ r}%& ]c_)ﬁ\ Fo&égﬁ%ﬂ ﬁn
305.0. 35 injection may be presented in unit dosage form, .4., in ampules or in mum-dose containers, with
B. 2- { 5- Br onD- pyirddGédprésarvativéy- The Bdrfipoditigns-mat taikexsuch ifiny lag sipadsans Yolutions &r TO
o . .
a,Suspensi 00 A ARHERCH R LoRY SR WY BirtliofRasti Shenf sﬁcthQpeha?nJ?NF
(5- brono- @pr i §tafilizing andiqr Qﬁﬁgﬁ'hﬂ)%ge%eNS?F')aUV&h/eWQHW? ingeedient may bg,'" Bowrer fedt )
in DVFE (5 ) for Fet@nstRa6H Withla SlitibIb Léniol 8.gS blefilé ﬁ}dog%h-f@&uﬁt@ﬂ’ be’i&e usen and at
room t enperat ure fo,r

ane S
added and 40 the mi%f Lﬁggvev%g’pg'ﬂra? ga‘ea{?"e“‘éﬁ’ﬁrﬁ’ ar’rﬁer a?rmu émfj i reﬁtal comﬁgi@oﬁa
reaction m xt §eeh agsyppasiergs m@tet\sorrm\)emaa u&mmtmmmtrw@am@tm'ﬁs SNER
1 *PCT] | B0/ 015Tg h e R O "B cat on by Hlash o o
it omat ogrBohy i ¢ R EFATSS! BIGAER o) 24 haiaton, ts scive compounds of
2- (5- br ono- py nnedlnvenﬂeryhrp cdonenienthodeliveréd imehen tory -op & eolytion -ap eudpensinifiom & eump

" HNMR (400 Aer%f Cfﬁsrhlé d %r BDrrépeE bz (i‘he(;%’ent gr é'é) an a%ro%@ sﬁ ‘gbsé})tatlon

7.27-7.21 (m Hy 477 (s,
3H), 3.55 (t) f'? a’ grespyrize %P"(a&?ﬁﬁ’ al"FB 265 8‘5‘ es‘fe(%fo liany_€9:79

(conp) 2H); I\/Eano(ﬂMb&ilﬂb@arﬂetﬁane?)8ﬁhh&roﬂihﬁ}omethane dtchlorotetraﬂuoroethawe carbon dioxide or
C. 5_|_E’r gngoq%u . I(oﬁwep?l?tgﬂé Yad NRRY dasd of glpreguriz{d aé?oscﬁltﬁ@&?&%yﬂ\ﬁ Qn'agt Be Gotbrtiday b di N
2 (5- br ono- py PFYidRg R yalye ©-qgliyas@ometered -amoupto xXTe isSyfIZpd Setaineh &nneuizee Mgy, 54
g, 1.43 mvl) comaifld2dclutior er %Qénsah of the @ctive Tompsladl @aﬁﬁles lahd &Hﬁ@ea (roddd foB. 2

Té%rpe;’rg'?u{ :a?g:xaqﬁplé'n f%?aél\ﬁfis ﬁrf éé:gtha%r r nnsc.]uﬂ{ o m%gD? on at{lagi‘%i 8'”%3 powder

sol ution of Rasakefldeempognd of ﬂ(elfﬁ)/em_o)'l aaﬁa stitable pewer basa guakiag taetpe;e of stagehis
stirred vigorously jf aénelﬁ @theﬂﬁ@uﬁ%ﬁﬂ&%&wé 31§ loraBSintsvEtRE d¥detdn thelddfmbaingsSx 10

o oot on 60 EARMEH ARG SR ge e ands Bt DO G oB T Ry MRt e 56

Purification 6&
g of subject to be treated, preferably 0.1 to 20 mg/kg. The compounds of the formuia (1) and their

5- brono- 3' - (3- met hoxy- phenyi)1',2',3 ,4',5 ,6'-hexahydro-[2, 3" Jbi pyridinyl.
"HNVR (40d MHz, CDCI3) 8 8.62 (s, 1H), 7.63 (dd, 1 H), 7.24-7.18(m 1 H),
6.91 (d, 1 H 6.81-6.67 (conp, 3H), 3.96-3.90 (m 1 H, 3.75 (s, 3H, 20
3.09-3.00 (conp, ZFD, 2.82-2.74 (m 1 H), 2.54-2.48 (m 1 H), 2.41-2.34 (m
1 H 1.64-1.60 (n1 1H 1.38-1.31 (m 1 FD; NB(N%l ) 347.1, 349.1. D.

5 BronD 1 benryl (3 nethoxy phenyl) ,3',4",5",6' -hexahydro

~ M~ o o o o .



Prepared by a nethod simlar to that of Exanple 10. 'HNVR (400 M—lz CDCI3
b 9.10 (s, 1H), 8.10 (dd, 1H) 7.41-7.01 (conp, 7H), 6. 816273

6.67 (dd, 1H), 3.90 (s, 3H), 3.70 (s, 3H), 3.61-3.42 (conp, 2 25315
(m 1 H), (comp, 2H), 2.61-2.53 ( 1 H, 2.41-2.3
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2 3 J UN 2003 WD 00/39091 -53- PCTI | B99/01914 5 ' HNMR (400 MHz, CDCh) 8
9.02 (s, 1 H, 8.29 (d, 1 H, 7.39-7.34 (m 1 H), 6.87 (br : 1)
4313 231ij%

-(3- Wdr?v(go@g -(2-nmet hyl -butyl) - 2',3,4,5 ,6 @@Q%ﬂlﬁ?‘{z 3"

b| pyri di ny yI | c acid di et hyl am de‘35‘HNNR (400 Mz,
8.53-8.50 (m 1 H), 6.83 (s, 1 H, 2.92-2.64 (conp, 2H), 10 1.17-1.09
(comp, 3H); MS(Mtl ) 424.4. 24-10-2000 _ - -~ 1IB 009901914 ~ 3 ~~N 2003 5
CLAIMS 1. A conpound of the fornula R5 wherein, . R is hydrogen)

(Co-C,)al k&y-(C,-C,)aI kyi-) wherein the total nunber of carbon atons 10 is
eight or less) aryl, aryl-(C~- C )ai kyl -, iExaAs1PeEry| )

het eroaryt - (C, - Cs)al kw DI |} |
(C=-C~) cydoat kyi -, of =
and the aryl nol el yA.of sthnal-?{WhO&PmWrwpelm-&el ected, |ndependently,
from phenyl and napﬁ$¥'§us6&§mﬂh&rfﬁé eg,g,lnd(ﬂge eﬁé@rn}fhol)afhdm@ 1&'@%&5%rr¥$m

noi ety of said heteroary Iare se ect I'nd e en ent | Y

pyrazi nyl , 1%eA%P%?taﬁwnfewmqep|atm?sga%fa was Pq 30%’1)‘1‘2‘ brgmoanjssie @5
i sobenzof uryI ,29p yitreat)ah YHF (60 wDt ovk) 10 raial rrdahymn@aamrmai&mécyat 50fCIfor B Yiburs
carbazol ¥l afaiasitkEh R RbH e BUkOR” Yo B e TEAAN sorlieh B8 iy

dnnol i nyl, Ia2|ny qU|noxa oXaht |ny
pteri di nyI ) 5#@2&@9@“%3%%9 18¢ am)r'ad'i*f’)ﬂﬁo mb).i E@F@S‘}Qﬂl whRsrsfirrpd at room for 10

i m dazol opyri dhoGg! ,Thﬁﬁuﬂ%%rﬂomedlslw ovePikE-aaRr wnm.maelu el aque&éwevbvas

orad 220 | SR LT b ) azww#@%sfmcr ARl P i i ane

pyrim dinyi; anocenrateti Tiheserude QGIdbem purified bycflash dktomatogepky withy dxacesr@OAS y
of said heterogyrhld Grdd: sﬁggaBMbenz?Lﬁa%ﬁ%}ﬁ‘&&?ﬂergbgiﬁb&f'?ﬁ -SbAUHAMRT 400 MH iz

unsat urated nonaromati c non erern sal

monocydi ¢ ri n§RSf8 Semd!-edhiam W)o?rpf’&%r"{‘ﬂd'@e(\ﬁe HY pﬂ@ (& athohOHE-8Rey. Hlom

one to three Qf79V(@|3H7 .mwsom)l ooeld b2 74 ephEx 2d2\d, k), 200-1842QEon), 281d.81-
wherein sgj.d (déc ék%’ﬁﬁ‘ %% contain fromseven to twehre ring carbon
atons, fr onet8'?% yoptlonally be 25 replaced with O N or
S, and whecel n any Bf t HelleBanzyl-34@treatvenyyrthenyl)-higetdiodSwiiahenaioi et i es of R

nmay optionally be sbssdutithtd? 1lderi- 9@m&tﬁo>¥ymh§ﬁyl)§i&ﬁ&h-3@l (1t7'¢e%1t7%1 mmol) in
_preferablyvm ed from hal o

.~g.) chlor ot(&f*sg'ﬁ?r @60 tﬁ\}ﬁgﬁ@ggﬁt%uyagﬁ% gc?en%a’le‘ﬁw B‘g?doWaP?’SP“yﬁﬁsﬁdf"f‘?’} fed

WI t h from one (highlsexothernipy affAdCiafaB pg \vi7e Imnho1)o Mhz eeastidnomikiocer asfHeated itoefiat fons,
r phenyl, Renzyiy hyde %urg%a& £leq<@>ﬁ&9 ten’rl?é?d?&e g?{%glé)glo&lfgou% ?l{ol%ﬁ%&tuﬁ( |

(C - Cs)aUcyI am no and
moi eties in ROfEushpdicer(AmL) 2 "'ﬁﬁﬂ HeQH (180 mlk)kyThe mitueewas %ﬁ'feﬁﬂ‘ﬂ%’% fﬁb

groups) may ojvininialtby akewad e mtwédadrowgtt telifel OMMe@Rkite cgkeSwasewashpd @ftie Caibdly

with from zer 0 I

het erocyclic, ??568{&[) Wé%ﬁ; %aﬂ%&\){%ﬁ?é Qe anh %%ﬂ%m% 3y w&ﬁgggﬁrﬁbﬁ alﬁ4
Rs and R is dé3KARImL). e sembiasd pryaniciayers werg deest (MISQ.) 06 prrcentmtest Thascudry R
t oget her viot h rédiieGiass pofificdby Miadty amtcsgeapm Wi héxRRMs/E0RC Do) o affidr@stied.of Bor m

a three to Se\fﬁﬁfé%%% %E%ﬁ:y—p enybzplpen in- yl'f' &eno I‘pliN% {458 rﬂrfz.erc%cﬁs?stﬂg?fm

het er ocar bons
(comp, 5H), 7.19-7.05 (comp. 3H), 6.84 (s, 1H), 6.79 (d, 1H), 6.67-6.61 (comp, 3H), 3.73 (s,

3H), 3.50 (s, 2H), 2.86-2.79 (comp, 2H), 2.45-2.38 (comp, 2H), 2.21-2.19 (comp, 2H), 1.60-
1.51 (comp, 2H); MS (M+1) 374.2.
35 C. Trifluoro-methanesulfonic acid 4-[1-benzyl-3-(3-methoxy-phenyl)-
piperidin-3-yl]-phenyl ester
To a slurry of 4-[1-benzyl-3-(3-methoxy-phenyl)-piperidin-3-yl]-pheno! (10.4 g,
27.8mmol) in CH,Cl, (60 mL) at 0°C was added pyridine (3.37 mL, 41.7 mmol) followed by
dropwise addition of triflic anhydride (5.62 miL, 27.8 mmol) over 5 minutes. The reaction
40 mixture was sticred at 0°C for 1 hour and at room temperature for 2 hours. The solution was
then cooled to 0°C and 40 mL of cold saturated aqueous NaHCO; were added. The organic



WO 001 39091 -55- PCT/1B99101914 5 sel ected, independently, fromO, N and S,
and wherein said aryl, heteroaryi, and heterocyclic are def d

terns are defined above in the definition of R, and V\hereizrgrfélwm
aryl, hetenpgoybooend heterocyG c noieties gf. R2 may opti onal IpcTiag9ese1914
substituted with fromone to three substitutuents, preferably with one or
two substutituents, independently selected fromhalo i.e., chioro, fluoro,
brono or iodo), (C, -C6)alkyl optionally substituted with fromone to seven
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tract di sordems) wakCaddes and maéa(cnbmawre mameate@ terefinetor ﬁemm(amcrmsomdn
addi ctions (e
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pai n, acute pdiopwisgrd heauixtgpewdscliltoeedrthrosghscealitel cTHetqetm cake/ waewashed iwith CH.Cl,

Hodgki n' s di sgasqy). f’hé’gr"ggﬁtc fayét'v%%aséﬁamt‘é@hh@ﬂé)éq@éws ia?éﬁﬁés'v%@héd%@:rél@,ﬁlz (3
transpl ants and_s

un
accor di ng3fo t‘,lagl’ﬁt) 1“?‘?15?”‘?'@“26’9@‘?'? &i’?'sv"éer? gﬂ?q Qﬁﬁrl'ﬁffngﬂ% S(':ﬂfaé% l('ﬂgae‘\'?o‘b gﬁg
condi ti on andcancgivatedndbel tcr@al reyidac wep palified bydffash eshromatography with ethyl acetate

(EtOAc) to afford 6.57 g of 4-]1-benzyl-3-(3-methoxy-phenyl)-piperidin-3-ylj-N,N-diethyl-
benzamide. "HNMR (400 MHz, CDCl,) § 7.41-7.20 (comp, SH), 7.14 (t, 1H), 6.82 (s, 1H), 6.75
(d. 1H), 6.66 (d, 1H), 3.73 (s, 3H), 3.68-3.51 (comp, 2H), 3.50 (s, 2H), 3.32-3.21 (comp, 2H),
40 2.98-2.89 (m, 1H), 2.82-2.74 (m, 1H), 2.65-2.59 (m, 1H), 2.56-2.32 (comp, 2H), 2.29-2.19
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15. A pharmaceutical conposition for treating a disorder or condition, the
treatnent or prevention of which can be effected or facili

nodul ating binding to opioid receptors in a nammal, conprléaéugjhpﬁeﬂmt of
a conmpound according to Gaim1l that is effective in treati ng@ﬁ}n@tgﬁg der
or conditi ¥ %R8% phar naceutical ly acceptd@fte carrier. od for
treating a disorder or condition selected frominflamat ory di seases such
as arthritis, psoriasis, asthma, or inflammatory bowel disease, disorders
of respiratory function such as asthma, cough and apnea, allergies,
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from phenyl and naﬁg3rd é wherein sald eteroarg t he heteroaréﬁ
moi ety of sai Pabensdo ?‘We'( @q“%ey%‘t"f'k%ﬁ 8 £tk ¥ ot |aﬁa%%’én§9§m ypieagop
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carbazol yl, azol yT, nazolin azin razi nyl,
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pteridinyl, 5-azacytidinyl, 5-azauracilyl) triazol opyridinyl,

i m dazol opyridinyl, pyrrolopyrimdinyl, pyrazol opyrimdinyl, oxazolyl,
oxadi azoyl, isoxazoyl, thiazolyl, isothiazolyl, furanyl, pyrazolyl,
pyrrolyl, tetrazolyl, triazolyl, thienyl, imdazolyl, pyridinyl, and

pyri mdinyl; and wherein said heterocyclic and the heterocyclic noiety of
sai d heterocycllc (C CB)aIkyI- are selected fron1 'R 2 3 J U N 2003 J

T Y 1 . o, o s . . - o .




Xis CHor N and Z and ZZ are sel ected, independently, from hydrogen,

halo and (C, -C5)alkyl; with the proviso that there are no tz%a’%w@oa.i ng
en

oxygen atoms and no ring oxygen atom adjacent to either ar

atomor a %0/5&19‘ ur atomin any of the hejgrocyclic or het ‘?’E‘?ﬁﬁﬁl 1914
noi eti es of or nu or a pharmaceutically acceptable salt C

conpound, for the rranuf acture of a nedicanent for a therapeutic
application. 21.. Use of a conpound according to claimZO wherein Qin said

conpound i s5 CH2. THe follcw c}&n@&gﬁds?@ere ntdd€ u%g 8 pfde Bs WQFA!!Q’Q& Wafibfr@(aingle & ng

claim2U V\,her ein X in sad ngoun IS npound accor

to clai m 2Unheafting With 2 95'%‘5”8 figer pariding Nherﬁ‘ﬂ R LEeﬂ“8f° 8‘ Et? 980 R8d & ci8rthe ng
to clai m20 whegpeopniat® amidesgrowp. conmpound i s oxygen. 25. Use of a conpound
according to claim i @Q—R tl uoro.
2G Use of a corrpoung&Jl E@‘g?g’l Eﬁ‘ﬁ%ﬁ@f‘i?#ﬁﬁ%&u@ﬂ%b@ma d icth lund IS
sel ect ed from E¥repinidezHs) 2, CONCH3( CH2CH3) , CON(C2H6) 2 and the foI | | owi ng
cyclic groyps: ~ . tHikk Rhoo @bz TORN. 7.8 ( (d 2 724 (e Z‘H)af“i'3 i %&%)91((9) 1(;()0)

(d) (e) 2'i1 . of conpound accor
conpound is Ch6 %W UE'é 616 @I cBhpddhés. é&'bg‘r‘fﬁ Ry ?-t‘b 3c45a<bh12§'1 3\19'7’&@ {gomp~2H).
sai d conmpound 2 &8 (8r,d%), 2382.00 (PO AR 1160-1e80q0smK, [261), 11R3qbaBR), ADsvbresE), n.0Q I n

sai d conpound j ound according to claim
26 wherein Q |¢1§%§B@pc§ﬂpoun@52%—é?d2%ﬁ§(% ﬁégi?ggB Use of a conpound
according to clai m2H-Gralerropyimetiyl-343-methompahenyli-piparidin-3-ylid Kediisonopyd2

Use of a cenrpopdi@amfdecr di ng to cl ai m 26 V\/nerel n Qin said conpound is
CHZ,and X is N 33., Use of a r’rB phar maceut i cal lflél accept abl e

salt of such corrpour‘i'tﬁ“M%e‘@Bl"’H'fznﬁ %"H%T (ﬂ %‘(‘) £-82 (% h). B8R (F 4B 8188 (Sr1H), 248
nedi cament, wher, @H}, 25t (864K P €.02- 609 3GePhp CRH) I0®0-018D (braf RHN ©.53 (8] B4/ 6162 (daH),
condi ti on sel e@ ﬁ'«ﬂa{ §n3| nfl ammatory di seases such as arthritis, psoriasis,
ast hmma, i nf ory bowel disease, disorders of respiratory function
such as ast hma, couijlfﬁ-&ydloammunetwl%gn@b9xyga@nvlarpweaémf3nd] pheng«(3€ér s such

as gastritys, d g,lmq ﬁ%‘-zﬁ \-RfefiRfoné ' ritabl e bowel syndrone,

functional di arr unctional di stension, functional pain,

nonul cer ogeni ¢ dysp Ru(490 iH3t RREL)S B3F @eftd). 61 %i“hﬁ?ﬂ%l‘”éé@?é‘i i16th 3-74nd

enesi s, strokes, smoglsz; 2[B0gome diyB2. 4N @RA1H) 2U8T%0r, S, 036 (€ TH), ¢.15(BB2H), MS
cerebral ische q%rebral deficits subsequent to cardiac bypass surgery
and grafting, urob%ntl al tract disorders such as urinary incontinence,

chenmi cal dependenci{#éd1-&ydioathbytndthyid-@anethoxy- muylbmpén@nﬁcyﬂwhedﬂbﬂmedw es
on al cohol 35 opj.AlRsnatiiezodi azepi nes, nicotine, heroin or cocai ne) chronic
pain, nonsomatiC pain, acute pain and neurg}%drl c pain stem c | upus

eryt hemat osi s, HodgkiNYIRs(48P MbzseDClg) fgypis! 24t %ﬁ? sepidly6.84 (d, TH). 6.67
(d, 1H), 3.74 (s, 3H), 3.66-3.60 (comp, 2H), 3.40-3.34 (comp, 2H), 2.25 (d, 4H), 0.53 (d, 2H),

0.12 (d, 2H); MS (M+1) 433.3.
{4-[1-Cyclopropyimethyi-3-(3-methoxy-phenyl)-piperidin-3-yl}-phenyf}-
30  morpholin-4-yl-methanone
'HNMR (400 MHz, CDCly) 5 7.39 (d, 2H), 7.27 (d, 2H), 6.90 (s, 1H), 6.83 (d, 1H), 6.68
(d, 1H), 2.25 (d, 4H), 0.53 (d, 2H), 0.12 (d, 2H); MS (M+1) 435.3.
N,N-Diethyl-4-[1-ethyl-3-(3-methoxy-phenyl)-piperidin-3-y[]-benzamide
"HNMR (400 MHz, CDCl;) § 7.32 (d, 2H), 6.89 (s, 1H), 6.82 (d, 1H), 6.67 (dd, 1H),
35  3.74 (s, 3H), 3.50 (br, 2H), 2 42 (q, 4H) 2.25-2.22 (comp, 2H); MS (M+1) 395.2.
EXAMPLE 3
ALKYLATION OF N.N-DIETHYL-4-[3-(3-METHOXY-PHENYL)-PIPERIDIN-3-YL)-
BENZAMIDE
To a solution of N,N-diethyl-4-[3-(3-methoxy-phenyl)-piperidin-3-yl]-benzamide(1
40  equivalent) in DMF (0.5M) was added potasium carbonate (K,CO,) (3-10 equivalents) and the
alkyl or heteroaryl halide (1-5 equivalents). The reaction mixture was stirred at 60-120°C for




~~J UN 20~~ so and rejection in organ transplants and skin grafts in a
mamma(, conprising admnistering to a mammal requiring s &et.j'jﬂm an
anount of a conpound according to' claim1l that is effect j

such di sorder or condition. 3~ . Use of a conpound, or a pharnaceutlcally
accept abl e vambdz39091 such conpound, accordi ngeto C ai m 2U for RGRIBMERIAIACt ure
of a nedi canent, where the therapeutic application is treating a disorder
or condition, the treatment of which can be effected or facilitated by
nodul ating binding to opioid receptors in a manmal, ~cornprising
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3H), 1.09 (br, 3H); MS (M+1) 443.3.
4-[1-Cyclopropylmethyl-3-(3-hydroxy-phenyl)-piperidin-3-y{}-N-ethyl-N-methyl-
benzamide
'HNMR (400 MHz, CDCl,) § 7.33 (d, 2H), 7.05 (t, 1H), 6.82 (d, 1H), 6.72 (s, 1H), 6.56
25 (d, 1H), 2.42 (br, 1H), 2.32-1.17 (comp, 4H), 1.62-1 48 (comp, 2H), 0.53 (dd, 2H), MS (M+1)
393 1.
N,N-Diethyl-4-[3-(3-hydraxy-phenyl)-1-(2-oxo-butyl)-piperidin-3-yl]-benzamide
'HNMR (400 MHz, CDCl3) § 7.33-7.26 (comp, 1H), 7.05 (t, 1H), 6.73 (d, 1H), 3.50 (br,
2H), 3.15-3.05 (comp, 1H), 2.24 (br, 1H), 2.11 (d, 4H); MS (M+1) 423 1.
30 4-[1-Benzyl-3-(3-fluoro-5-hydroxy-phenyl)-piperidin-3-yi}-N,N-diethyl-benzamide
'HNMR (400 MHz, CDCls) & 6.49 (d, 1H), 6.38 (s, 1H), 6.29 (dt 1H), 3.49 (comp, 2H),
3.45 (comp, 2H), 3.25 (br, 2H); MS (M+1) 461.3.
4-[1-Cyclopropyimethyl-3-(3-fluoro-5-hydroxy-phenyl)-piperidin-3yl}-N,N-diethyi-
benzamide
35 'HNMR (400 MHz, CDCly) & 7.29-7.27 (comp, 2H), 7.23-7.20 {comp, 2H), 6.59 (d,
1H), 6.45 (s, 1H), 6.23 (dt, 1H), 3.50 (br, 2H), 3.26 (br, 2H), 2.24 (d, 2H), 2.15(br, 2H), 0.52
{comp, 2H), 0.10 (comp, 2H), 2.40 (br, 1H), 2.24 (comp, 2H), 1.53 (comp, 2H), 1.20 (br, 3H),
1.10 (br, 3H), MS (M+1) 425.3.
N,N-Diethyl-4-[3-(3-fluoro-5-hydroxy-phenyl)-1-propyl-piperidin-3-yl]-benzamide
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1HNMR (400 MHz, CDCl3) & 8.34 (s, 2H), 7.05 (comp, 1H), 6.81 (d, 2H), 6.55 (d, 2H),
3.82 (comp, 1H), 3.72 (comp, 1H), 2.43 (br, 2H); MS (M+1) 431.3.
15 {4-[1-Cyclopropylmethyl-3-(3-hydroxy-phenyl)-piperidin-3-ylphenyl}-(3,4-
dihydro-1H-isoquinolin-2-yl)-methanone ’
'HNMR (400 MHz, CDCly) & 7.28 (d, 2H), 7.05 (t, 1H), 6.75 (d, 1H), 6.72 (s, 1H), 6.59
(dd, 1H), 6.07 (br, 1H), 3.50 (br, 2H), 3.13 (d, 1H), 2.79-2.63 (comp, 1H), 2.18 (br, 2H), 1.21
(br,3H); MS (M+1) 435.3.
20 N,N-Diethyl-4-[3-(3-hydroxy-phenytl)-1-(2,2,2-trifluoro-ethyl)-piperidin-3-yl}-
benzamide
'HNMR (400 MHz, CDCly) § 7.38 (d, 2H), 7.27-7.19 (comp, 4H), 7.17 (t, 1H), 6.74 (s,
1H), 6.60 (dd, 1H), 2.38-2.20 (comp, 4H), 1.57 (br, 2H), 0.54 (d, 2H); MS (M+1) 435.3.
EXAMPLE §
25 4-11-BENZY1 -3-(3-CARBOXYAMINO-PHENYL)-PIPERIDIN-3-YL]-N.N-DIETHYL -
BENZAMIDE
A. Trifluoro-methanesulfonic acid 3-]1-benzyl-3-(4-diethylcarbamoyl-phenyl)-

piperidin-3-y{]-pheny! ester

To a solution of 4-[1-benzyl-3-(3-hydroxy-phenyl)-piperidin-3-yl}-N,N-diethyl-

30 benzamide (0.92 g, 2.08 mmol) in CH,Cl, (15 ml) at 0°C was added pyridine (0.25mL, 3.12
mmol) followed by dropwise addition of triflic anhydride (0.52 mL, 3.61mmol) over § minutes.

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

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

35 The combined organic layers were dried (MgSQ,) and concentrated. The crude residue was
purified by flash chromatography with hexanes/EtOAc (4:1) to afford 0.50 g of trifluoro-
methanesulfonic acid 3-[1-benzyl-3-(4-diethylcarbamoyl-phenyl)-pipendin-3-yij-phenyl ester
'HNMR (400 MHz, CDCly) 5 7.39-7 18 (comp, 12H), 7.04-6.99 (m, 1H), 3.60-3.39 (comp, 4H).
3.35-3.28 (comp, 2H), 3.06-2.87 (m, 1H), 2.68-2 44 (comp, 2H), 2.38-2.25 (m, 1H), 2.23-1.96
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1%) ] me'FlgtAlJ(&z&( § ) 0] B 4x 28 z@‘.@cp i 10%1-&!1%%%-1%& A Qiidéhyl-benzamide
10$z3zSzazr zzzzX6r d\HA! i?i%?ke%{& “f“)'m@‘l"lﬁﬂ?ﬁg/%f é .qcm@égge - drditRdeagameyy 1
0%t & () -! 9Y" 1fMEBy¥-pipezidinBzytlzpheidt d@stiel 1(0.40 %L '0(69- hﬁlbl)llﬁoﬂME)(Bl 188)! wa/@dded- Zinc
P109%& () -!4d 103&REEE dsk g B4d A ank tetfkiltriphenylphosphine patiadium (0.16 g, 0.14 mmol).
The reaction was stirred under a nitrogen atmosphere at 90°C for 5§ hours. The mixture was
cooled to room temperatures and it was diluted with diethyl ether (30 mL). The organic layer
was washed with brine (5x 10 mL), dried (MgSQOy) and concentrated. Purification with
hexanes/EtOAc (1:1) afforded 0.28 g of 4-[1-benzyl-3-(3-cyano-phenyl)-piperidin-3-yl]-N,N-
15  diethyl-benzamide. '"HNMR (400 MHz, CDCly) 5 7.66 (s, 1H), 7.69-7.20 (comp, 10H), 7.15-
7.13 (comp, 2H) 3.60-3.38 (comp, 4H), 3.31-3.19 (comp, 2H), 3.09-2.94 (m, 1H), 2.58-2.45
(comp, 2H), 2.22-2,17 (comp, 3H), 1.71-1.61 (m, 1H), 1.28-1.16 (comp, 3H), 1.17-1.08 (comp,
3H); MS (M+1) 452.2.
C. 4-[1-Benzyl-3-{3-carboxyamino-phenyl)-piperidin-3-yl}-N,N-diethyl-benzamide
20 To a solution of 4-[1-benzyl-cyano-phenyl)-piperidin-3-yl}-N,N-diethyl-
benzamide(0.50g, 1.11 mmol) in ethanoi (6§ mL) was added 3N aqueous Na,CO, (3.25 mL)
and 30% aqueous H;0, (0.88mL). The reaction mixture was stirred at room temperature for 8
hours. The mixture was diluted with water (2 mL) and the aqueous layer was washed with
CH,Cl, (3x10 mL). The organic layer was dried (MgSQO,) and concentrated. The residue was
25 purified by flash chromatography with CH,Ci,/methano! (MeOH) (10:1) to afford 0.42 mg of .
'HNMR (400 MHz, CDCly) § 7.80 (s, 1H), 7.56 (d, 1H), 7.40-7.16 (comp, 11H), 5.99 (br, 1H),
5.59 (br, 1H), 3.59-3.39 (comp, 4H), 3.34-3.18 (comp, 2H), 3.06-2.88 {m, 1H), 2.81-2.62 (m,
1H), 2.41-2.27 (m, 1H), 2.25-2.17 (comp, 3H), 2.568-2.41 (comp, 2H), 1.28-1.18 (comp, 3H),
1.17-1.00 (comp, 3H) MS (M+1) 470.3.
30 The following examples were prepared by methods similar to those described above
in Example 5.
4-[1-(2,2,2-trifluoroethyl)-3-(3-carboxyamino-phenyl)-piperidin-3-yi}-N,N-diethyi-
benzamide
'HNMR (400 MHz, CDCly) 8 7.93 (s, 1H), 7.64-7.61 (m, 1H), 6.24 (br, 1H), 3.56-3.42
35 (comp, 2H), 2.62 (t, 1H), 1.18-1.10 (comp, 3H), MS (M+1) 462.3.
N,N-Diethyl-4-[3-(3-carboxyamino-phenyl)-1-thiazol-2-ylmethyl-piperidin-3-yl}-
benzamide
'HNMR (400 MHz, CDCl3) & 8 15 (s, 1H), 7.72 (d, 1H), 7.68-7.65 (m, 1H), 5.93 (br,
1H), 2.77-2.67 {comp, 2H), 1 08 (comp, 3H); MS (M+1) 477.3.
40 N,N-Diethy{-4-[1-furan-2-ylmethyl-3-(3-carboxyamino-phenyl)-piperidin-3-yl}-

benzamide
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10 PHENYL)-PIPERIDINE

10 To a solution of trifluoro-methanesulfonic acid 4-[1-cyclopropylmethyl-3-(3-methoxy-
phenyl)-piperidin-3-y{]-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
mmol) and tetrakis tripheny;phosphine palladium (0.02 g, 0.18 mmol). The reaction mixture

was heated to refiux for 2 hours. The mixture was then filtered and the filtrate was
15 concentrated under vacuum. The residue was purified by flash chromatography with

hexanes/EtOAc (3:1) to afford 0.08 g of 1-cyclopropyimethyl-3-(3-methoxy-phenyl)-3-(4-

thiophen-2-yl-phenyl)-piperidine. '"HNMR (400 MHz, CDCls) § 749 (d, 2H), 7.35 (d, 2H), 7.22-

7.06 (comp, 3H), 7.05-7.00 (m, 1H), 6.96 (s, 1H), 6.89 (d, 1H), 6.70-6.67 (m, 1H), 3.76 (s, 3H),

3.17-2.82 (comp, 2H), 2.61-2.39 (comp, 2H), 2.27-2.18 (comp, 4H), 1.62-1.39 (comp, 3H),
20  0.60-0.45 (comp, 2H), 0.18-0.11 (comp, 2H) ; MS (M+1) 404.2.

EXAMPLE 7
3-{4-[1-ALLYL-3(3-METHOXY-PHENYL)-PIPERIDIN-3-YL]-PHENYL}-PENTAN-3-
oL

To a solution of 4-{1-allyimethyl-3-(3-methoxy-phenyl)-piperidin-3-y{}-benzoic acid
25 methyl ester (1.71 g, 4.68 mmol) in THF (30 mL) at 0°C was added ethylmagnesium bromide
(1M in tert-butyimethylether, 46.8 mL, 46.8 mmol). The ice bath was removed and the
reaction was stirred at room temperature for 1 hour. The mixture was quenched with slow
addition of water (15 mL). The aqueous layer was washed with diethyl ether (3x 30 mL). The
combined extracts were dried (MgSQO,) and concentrated to afford 1.67g (91%) of 3{4-[1-
30 allyl-3-(3-methoxy-phenyl)-piperidin-3-yl}-phenyl}-pentan-3-ol. 'HNMR (400 MHz, CDCl;) &
7.23 -7.20 (comp, §H), 7.15 (t, 1H), 6.85 6.84 (comp, 2H), 6.66 (dd, 1H), 6.01-5.92 (m, 1H),
5.20 (s, 1H), 5.17-56.14 (m, 1H), 3.71 (s, 3H), 3.04-2.95 (comp, 2H), 2.88-2.72 (comp, 2H),
2.50-2.40 (comp, 2H), 2.27-2.21 (comp, 2H), 1.83-1.71 (comp, 4H), 1.57-1.49 (comp, 2H),
0.71 (dt, 6H); MS (M+1) 394.3.
35 The following compounds were prepared by a procedure analogous to that of
Example 4 for the deprotection of methy! ethers.
3-{1-Allyl-3-[4-(1-ethyl-1-hydroxy-propyl)-phenyl]}-piperidin-3-y(}-phenol
'HNMR (400 MHz, CDCl3) § 7.21 (s, 5H), 7.09 (t, 1H), 6.84 (d, 1H), 6.73 (s, 1H), 6.55
{dd, 1H), 6.02-5.92 (m, 1H), 5.20-5.14 (comp, 2H), 3.07-2.96 {comp, 2H), 2.88-2.82 (comp,
40  2H), 2.50-2.40 (comp, 2H), 2.25-2.20 (comp, 2H), 1.82-1.72 (comp, 4H), 1.65 (br, 1H), 1.61-
1.52 (comp, 2H), 0.71 (t, 6H). MS (M+1) 380.3.



10 10 109%& ()- T109%& ()-#10%& ()-!s~

109%&’ () -, &y109%& ()-aB\ OFH! ! # YmLO%&' ()-F F 109 ()-Z'F F

109%&’ () - ZSs10%& ()- 109%& ()-"109%& () - 23 JUN 2003

$- 05} [ <\ OFEIG ¢okR%6i& () -m y10%s& ()-!!y109%e-()-!! Pyl0%& () -! #XitARd8/01914&E@L0%

& ()-5EQTa}~?\ OFH! | #Y( 109&' () - L9$109%& ()- ! 10%& ()-" 10%& ()-!<

10% ()-m p 109 ()-menp}dE7FH | 10cc@0%c& ()-2Z! 410%c& ()-! @

@0%c& ()- FSI0%' () - Z<Y@ 109%& ()-s% 10%&' ()-a?FH | 10c! 23" 109%& () - 4!
"3"10%0& §) - 4! 3" 189MS{1(Bth @ -Hyftond/- ﬁrbpﬂls-p&&%}&i «(22,2-#iiRs@ro-ethyl)-piperidin-3.-yl]-

10cc) 2 o>qu3'>EHl P3" 100 (v(& ()- ! V3" 109668 (

v 3" 1008Vv& (PR 3" 10% (& ()-413"10% (& () - 4I 3" 10%ld& () - 4Xc} aB?FH! P3" 1s$.

10% & () - Y+ 10%1 & ammweaa)m CPCIJLO@ (dd: 48,109 & (W) 4973000 z;s-z 20

HBWX9?FH! ; %fg % 6% MJ‘Q%ZQQ%{ (& ()-"!° 2" 10%i (& ()- .
2" 109%& ()- EO zg ?1 & Hc AH! | 0/6)0& ( I @ 10 /<XX& ()-
1-Ethyl-1 -hydroxy-propyl)-phenyl]-3 4,5,6-te rahydro-ZH -[1,2"]bipyridinyl-
10  3-yl}-phenol
'HNMR (400 MHz, CDCl3) § 8.17-8.16 (m, 1H), 7.07 (t, 1H), 6.71 (d, 1H), 4.25 (d, 1H),
3.96 (d, 1H), 2.47-2.35 (comp, 2H); MS (M+1) 417.3.
3-{1-Cyclopropyimethyl-3-[4-(1-ethyl-1-hydroxy-propyl)-phenyl]-piperidin-3-yl}-
phenol
15 'HNMR (400 MHz, CDCl3) 6 7.10 (t, 1H), 6.80 (d, 1H), 664(d 1H), 2.32 (br, 1H), 2.24
(br, 1H), 0.58 (d, 2H); MS (M+1) 394.4.
The following compounds were made using the procedure of Example 7 followed by
conversion of R*=OH to R>=CONH, according to the procedure of Example 5.
3-{1-Allyl-3-[4-(1-ethyl-1-hydroxy-propyl)-phenyl]-piperidin-3-yi}-benzamide
20 'HNMR (400 MHz, CDCl3) & 7.83 (s, 1H), 7.54 (d, 1H), 7.40 (d, 1H), 7.30 (t, 1H), 7.24-
7.15 (comp, 4H), 6.06-5.94 (comp, 2H), 5.56 (br, 1H), 5.21-5.16 (comp, 2H), 3.00 (d, 2H),
2.69 (br, 1H), 2.56 (br, 1H), 2.42-2.28 (comp, 2H), 2.27-2.20 (m, 1H), 1.82-1.70 (comp, 4H),
1.64 (br, 1H), 1.60-1.42 (comp, 2H), 0.71 (dt, 6H); MS (M+1) 407.3.
3-{3-[4-(1-Ethyl-1-hydroxy-propyl}-phenyl]-3,4,5,6-tetrahydro-2H-[1,2 bipyridinyl-
25 3.yl}-benzamide
'HNMR (400 MHz, CDCl3) & 8.22 (d, 1H), 8.11 (s, 1H), 7.31 (t, 1H), 2.63-2.57 (comp,
2H), 2.52-2.39 (comp, 2H), 0.69 (t, 6H); MS (M+1) 444 3.
3-[3-[4-(1-Ethyl-1-hydroxy-propyl)-phenyl}-1-(2,2,2-trifluoro-ethyil)-piperidin-3-yi}-

benzamide
30 'HNMR (400 MHz, CDCl3) § 7.95 (s, 1H), 7.23 (d, 2H), 7.15 (d, 2H), 5.62 (br, 1H),
2.86 (d, 2H), 2.60-2.54 (m, 1H), 0.71 (t, 6H), MS (M+1) 431.3.
EXAMPLE 8
PROPIONIC ACID 3{1-CYCLOPROPYLMETHYL-3-P-TOLYL-PIPERIDIN-3-YL)-
PHENYL ESTER
35 To a solution of 3-(1-cyclopropyimethyl-3-p-tolyl-piperidin-3-yl}-pheno! (65 mg, 0.15

mmol) in CH,Cl, (2 ml) at room temperature were added DMAP (18 mg, 0.15 mmol),
triethylamine (0.071 mi, 0.52 mmol) and propionyl chloride (0.038 mL, 0.45 mmol). The
reaction mixture was stired at room temperature for 12 hours. The reaction was partitioned
between 5§ mL CH,Cl;, and 5 mL of aqueous saturated NaHCO; The aqueous layer was
40  washed with CH,Cl, (3x6 mL), drnied over Na,SQ, and concentrated. Purification by flash
chromatography with hexanes/EtOAc (1:1) afforded 58 mg of propionic acid 3-(1-
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(m, 1H), 3.01-2.82 (comp, 2H), 2.81-2.75 (m, 1H), 1.28 (d, 3H); MS (M+1) 477.3.
15 EXAMPLE 9
4-[4-CYCLOPROPYLMETHYL-2-{3-HYDROXY-PHENYL -MORPHOLIN-2-YL]-N,N-
DIETHYLBENZAMIDE
A. (4-Bromo-phenyf)-(3-methoxy-phenyi)-methanol

To a suspension of magnesium (2.4 g, 100 mmmol), in THF (20 ml) at room
20 temperature was added dropwise a solution of bromoanisole (9.1 mL, 71.4 mmol) in THF (30
mL). The reaction mixture was stirred at room temperature for 2 h and at 60°C for 2 h. The
mixture was cooled to room temperature and a solution of 4-bromobenzaldehyde (13.2g, 71.4
mmol) was added over 5 min. The reaction mixture was stirred at room temperature for 3h
and was quenched by addition of aqueous saturated ammonium chioride (NH,CI) (30 mL).
25 The aqueous layer was washed with ether (3x40 mL), dried over Na,S0Q4 and concentrated.
Purification by flash chromatography with hexanes/EtOAc (10:1) afforded 16.95 g of (4-bromo-
phenyl)-(3-methoxy-phenyl}-methanal. 'HNMR (400 MHz, CDCly) & 7.46-7.41 (comp, 2H),
7.27-7.18 (comp, 3H), 6.91-6.87 (comp, 2H), 6.81-6.78 (m, 1H), 5.73 (s, 1H), 3.76 (s, 3H), MS
(M+1) 294.2.
30 B. (4-Bromo-phenyl)-{3-methoxy-phenyl)-methanone
To a solution of DMSO (8.13 mL, 114.7 mmol) in CH,Cl, (80 mL) at -78 was added
solution of trifluoroacetic acid (TFAA) (12.12 mL, 86.0 mmol) in CH,Cl, (50 mL) over § min.
The mixture was stirred for 20 min and a solution of (4-bromo-phenyl)-(3-methoxy-phenyl)-
methanol (16.8 g, 57.4 mmol) in CH,Cl, (50 mL) was added dropwise over 5 min. The
35 reaction mixture was stirred at -78°C for 30 min and Et3N (24.0 mL, 172 mmo) was added.
The mixture was stirred at -78°C for an additional 30 min and at room temperature for 1h.
The CH,CI, layer was washed with brine (3x30 mL), dried over Na,SQ, and concentrated.
Purification with hexanes /EtOAc (10:1) afforded 16.0 g of (4-Bromo-phenyl)-(3-methoxy-
phenyl)-methanone. 'HNMR (400 MHz, CDCls) § 7.67-7.66 (comp, 2H), 7.64-7.60 (comp, 2H),
40  7.37 (m, 1H), 7.34-7.27 (comp, 2H), 7.14-7.11 (m, 1H), 3.84 (s, 3H)
C. 2-Amino-1-(4-bromo-phenyl}-1-(3-methoxy-phenyl)-ethanol
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washed with CH,Cl, (3x30 mL) and the combined organic extracts were dried over Na,SO;
10 and concentrated to afford an oil. The resulting oil was dissolved in THF (7 mL) and the
solution was added dropwise to a solution of lithium aluminum hydride (LAH) in THF (1M, 8.13
mL) at 0°C. The mixture was stirred at 0°C for 1 h and at room temperature for 1 h. To the
solution was added H,O (1.5 mL) followed by addition of 15% aqueous sodium hydroxide
(NaOH) (1.5 mL) and H,0 (4.5 mL). The mixture was filtered trough celite and the celite was
15 washed with EtOAc (20 mL). The filtrate was dried over MgSO, vand concentrated.
Purification by flash chromatagraphy with CH,Cl,/MeOH (20:1) afforded 2.1 g of 2-amino-1-(4-
bromo-phenyl)-1-(3-methoxy-phenyl)-ethanol. 'HNMR (400 MHz, CDCl,) 5 7.44-7.40 (comp,
2H), 7.33-7.26 (comp, 2H), 7.24-7.20 (m, 1H), 7.01-6.99 (m, 1H), 6.97-6.94 (m, 1H), 3.77 (s,
3H), 3.47-3-35 (comp, 2H), 3.28-3.24 (comp, 2H); MS (M+1) 304.1, 306.1.
20 D. N-[2-(4-Bromo-phenyl)-2-hydroxy-2-(3-methoxy-phenyl)-ethyl]-2-chloro-
acetamide
To a solution of 2-amino-1-(4-bromo-phenyl)-1-(3-methoxy-phenyl)-ethanot (0.94 g,
2.92 mmof) in toluene (10 mL) at 0°C was added triethylamine (0.41 mL, 3.07 mmol). To the
reaction mixture was added a solution of chlorcacetylchloride (0.23 mL, 2.92 mmol) in toluene
25 (1 mL) and the reaction was stirred at 0°C for 30 min. and at room temperature for 1 h. To the
reaction was added cold water {10 mL) and the mixture was stirred for 10 min. EtOAc was
added (20 mbL) and the layers were sepérated. The aqueous layer was washed with EtOAc
(2x20 mL) and the combined organic extracts were dried over MgSO,, and concentrated.
Purification by flash chromatography with hexanes/EtOAc (4:1) afforded 1.08 g of N-[2-(4-
30  bromo-phenyl)-2-hydroxy-2-(3-methoxy-phenyl)-ethyl]-2-chloro-acetamide. 'HNMR (400 MHz,
CDCl3) 8 7.45-7.41 (comp, 2H), 7.29-7.20 (comp, 3H), 6.97-6.96 (m, 1H), 6.93-6.90 (m, 1H),
6.86-6.85 (m, 1H), 6.85-6.79 (m, 1H), 4.14-3.98 (comp, 2H), 3.95 (s, 2H), 3.77 (s, 3H); MS
(M+1) 380.0, 382.0.
E. 6-(4-Bromo-phenyl)-6-(3-methoxy-phenyl)-morpholin-3-one
35 To a solution of N-[2-(4-bromo-phenyl)-2-hydroxy-2-(3-methoxy-phenyi)-ethyl}-2-
chloro-acetamide (3.67 g, 9.2 mmol), in benzene (205 ml) at room temperature was added t-
BuOK (4.54 g, 40.5 mmol). The reaction mixture was stirred at room temperature for 2 h. To
the mixture was added water (40 mL) and the aqueous layer was washed with CH,Cl, (2x50
mlL). The combined organic extracts were dried over MgSO, and concentrated. Purification
40 by flash chromatography with hexanes/EtOAc (3:1) afforded 3.34 g of 6-(4-bromo-phenyl)-6-
(3-methoxy-phenyl)-morpholin-3-one. 'HNMR (400 MHz, CDCl;) § 7.46-7.41 (comp, 2H), 7.27-
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F '2-(4-Bromo-phenyl)-2-{3-methoxy-phenyl)-morpholine
To a solution of LAH in THF (1M, 13.9 mL) at 0°C was added a solution of 6-(4-
bromo-phenyl)-6-(3-methoxy-phenyl}-morpholin-3-one (3.34 g, 9.23 mmol) in THF (15 mL).
10 The reaction mixture was stirred at 0°C for 1 h and at room temperature for 16 h. To the
mixture was added H,0 (6.2 mL) followed by addition of 15% aqueous NaOH (6.2 mL) and
H.0 (7 mL). The mixture was filtered through celite and the celite was washed with EtOAc (50
mi). The filtrate was dried over MgSQO, and concentrated to afford 2.82 g of 2-(4-bromo-
phenyl)-2-(3-methoxy-phenyl)-morpholine. "THNMR (400 MHz, CDCl3) & 7.43-7.36 (comp, 2H),
15  7.33-7.20 (comp, 3H), 6.98-6.82 (comp, 2H), 6.79-6.75 (m, 1H), 3.76 (s, 3H), 3.68-3.69
(comp, 2H), 3.45-3.29 (comp, 2H), 2.93-2.88 (comp, 2H); MS (M+1) 348.01, 350.0.
G. 2-{4-Bromo-phenyl)-4-cyclopropyimethyl-2-{3-methoxy-phenyl)-morpholine
Prepared by methods similar to those described in Examples 2 and 3. 'HNMR (400
MHz, CDCl,) 5 7.42-7.38 (comp, 2H), 7.30-7.18 (comp, 3H), 7.08-6.97 (m, 1H), 6.96-6.84 (m,
20 1H), 6.79-6.71 (m, 1H), 3.76 (s, 3H), 3.75-3.61 (comp, 2H), 3.15-2.88 (comp, 2H), 2.68-2.51
(comp, 2H), 2.29-2.19 (comp, 2H), 1.01-0.84 (m, 1H), 0.50-0.49 (comp, 2H), 0.18-0.11 (comp,
2H); MS (M+1) 402.0, 404.0.
H. 4-[4-Cyclopropylmethyl-z—(s-methoxy-phenyl)-morpholm-2-yl]-benzo:c acid
methyl ester
25 Prepared by a procedure similar to that described in example 1D. THNMR (400 MHz,
CDCl3) & 7.94 (d, 2H), 7.48 (d, 2H), 7.21-7.18 (m, 1H), 6.98 (s, 1H), 6.91 (d, 1H), 6.74 (dd,
1H), 3.87 (s, 3H), 3.75 (s, 3H), 3.74-3.63 (comp, 2H), 3.09-2.92 (comp, 2H), 2.56-2.48 (comp,
2H), 2.31-2.18 (comp, 2H), 0.98-0.88 (m, 1H), 0.59-0.51 (comp, 2H), 0.14-0.10 (comp, 1H),
MS (M+1) 382.1.
30 L 4-[4-Cyclopropyimethyi-2-(3-methoxy-phenyl)-morpholin-2-y(}-N,N-diethyl-
benzamide
Prepared by a method similar to that described in Example 1E. ‘HNMR (400 MHz,
CDCl3) & 7.40 (d, 1H), 7.28 (d, 2H), 7.23-7.18 (m, 1H), 7.06-6.98 (m, 1H), 6.93 (d, 1H) 6.75
(dd, 1H), 3.76 (s, 3H), 3.75-3.76 (comp, 2H), 3.55-3 49 (comp, 2H), 3.32-3.19 (comp, 2H),
35 3.16-3.02 (m, 1H), 2.99-2.84 (m, 1H), 2.58-2.43 (comp, 2H), 2.34-2.26 (m, 1H), 2.25-2.18 {m,
1H), 1.26-1.17 (comp, 3H), 1.16-1.04 (comp, 3H), 0.99-0.90 (m, 1H), 0.59-0.51 (comp, 2H),
0.14-0.10 (comp, 2H); MS (M+1) 423.3.
J. 4-[4-Cyclopropylmethyl-2-(3-hydroxy-phenyl)-morpholin-2-yl]-N,N-diethyl-
benzamide
40 Prepared by a method similar to that described in Example 4. "HNMR (400 MHz,

CDCl3) & 7.38 (d, 1H), 7.26 (d, 2H), 7.12-7.06 (m, 1H), 6.91 (d, 1H), 6.82 (s, 1H), 6.61 (dd,
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5 1H), 3.79-3.63 (comp, 2H), 3.59-3.42 (comp, 2H), 3.35-3.19 (comp, 2H), 3.08-2.83 (comp,
2H), 2.61-2.44 (comp, 2H), 2.32-2.18 (comp, 2H), 1.29-1.19 (comp, 3H), 1.18-1.01 (comp,
3H), 0.99-0.89 (m, 1H), 0.59-0.49 (comp, 2H), 0.15-0.10 (comp, 2H); MS (M+1) 409.1.

The following examples were prepared by procedures described above in Example 9.
10 4-[4-Allyl-2-(3-hydroxy-phenyl)-morpholin-2-y{}-N,N-diethyil-benzamide
'HNMR (400 MHz, CDCl5) & 6.81 (s, 1H), 6.02-5.83 (m, 1H), 5.28-5.16 (comp, 2H),
3.04-2.98 (comp, 2H), 2.58-2.43 (comp, 2H); MS (M+1) 395.3.
4-[4-Benzyl-2-(3-hydroxy-phenyl)}-morpholin-2-yl}-N,N-diethyl-benzamide
"HNMR (400 MHz, CDCl3) & 7.13-7.06 (m, 1H), 6.81-6.75 (comp, 2H), 6.67 (d, 1H),
16 3.79-3.61 (comp, 2H), 3.32-3.18 (comp, 2H), MS (M+1) 445.3.
The following compound was prepared by the procedure of Example 9 and
subsequent conversion of R*=OH to R*=CONH, according to the procedure of Example 5.
4-[4-Cyclopropylmethyl-2-(3-carboxyamino-phenyl)-morpholin-2-y{]-N,N-diethyl-
benzamide
20 'HNMR (400 MHz, CDCl) & 7.81 (s, 1H), 7.70-7.61 (comp, 1H), 3.81-3.63 (comp,
2H), 0.61-0.44 (comp, 2H), 0.21-0.15 (comp, 2H); MS (M+1) 436.3.
EXAMPLE 10

A. (S-Bromo-pyridih-z-yl)-(3-methoxy-phenyl)-acetonltrile
25 To a suspension of hexane washed 60% sodium hydride (2.65, 66.0 mmol) in DMF
(30 mL) at 0°C was added 3-methoxyphenyl acetonitrile (8.0 g, 54.3 mmol). The reaction
mixture was stirred at 0°C for 30 min. A solution of 2,5-dibromopyridine (15.45g, 65.2 mmal)
in DMF(20 mL) was added and the reaction was stirred at room temperature for 20 min and at
50°C for 30 min. To the reaction mixture was added H,O (20 mL) and Et,O (200 mL). The
30 organic layer was washed with brine (5x50 mL), dried over Na,S0, and concentrated.
Purification by flash chromatography with hexanes/EtOAc (10:1) afforded 10.6 g of (5-Bromo-
pyridin-2-yl)-(3-methoxy-phenyl)-acetonitrile. 'HNMR (400 MHz, CDCly) & 8.63 (s,1H), 7.80
(dd, 1H), 7.27 (comp, 2H), 6.98 (d, 1H), 6.87 (s,1H), 6.84 (m, 1H), 5.28 (s, 1H), 5.23 (s, 3H);
MS (M+1) 303.0, 305.0.
35 B. 2-{5-Bromo-pyridin-2-yl)-5-chioro-2-(3-methoxy-phenyl)-pentanenitrile
To a suspension of hexane washed 60% sodium hydride (0.35 g, 8.6 mmol) in DMF
(2 mL) at 0°C was added a solution of (5-bromo-pyridin-2-yl)-(3-methoxy-phenyl}-acetonitrile
(1.75 g, 5.76 mmol) in DMF (6 mL). The reaction mixture was stirred at 0°C for 30 min and at
room temperature for 1 h. 1-bromo-3-chloropropane (0.69 mL, 6.91 mmol) was added and
40 the mixture was stirred at room temperature for 4 h. To the reaction mixture was added H,O
(5 mL) and Et,0O and the organic layer was washed with brine (5x5 mL), dried over Na,SO,
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reaction mixture was stirred at -78 for 1 h and at room temperature for 4 h. The solution was
poured to a saturated aqueous solution of Rochelle’s salt (10 mL) and the resulting mixture

16  was stirred vigorously for 16 h. The aqueous layer was washed with CH,Cl, (3x10 mL), and
the combined extracts were dried over Na,SO, and concentratéd. Purification by flash
chromatography with CH,Cl,/MeOH (10:1) vielded 0.36 g of 5-bromo-3'-(3-methoxy-phenyl)-
1,23 4',5' 6'-hexahydro-[2,3'Jbipyridinyl. "HNMR (400 MHz, CDCl3) 5 8.62 (s, 1H), 7.63 (dd,
1H), 7.24-7.18(m, 1H), 6.91 (d, 1H) 6.81-6.67 (comp, 3H), 3.96-3.90 (m, 1H), 3.75 (s, 3H),

20  3.08-3.00 (comp, 2H), 2.82-2.74 (m, 1H), 2.54-2.48 (m, 1H), 2.41-2.34 (m, 1H) 1.64-1.60 (m,
1H) 1.38-1.31 (m, 1H); MS(M+1) 347.1, 349.1.

D. 5-Bromo-1'-benzyl-3'-(3-methoxy-phenyl)-1',2',3' 4',5°,6"-hexahydro-
[2,3"1bipyridinyl
Prepared by methods similar to those described in Examples 2 and 3.

25 THNMR (400 MHz, CDCly) & 8.55 (s, 1H), 7.62 (dd, 1H), 7.42-7.21 (comp, 6H), 7.20-
7.12 (m, 1H), 7.01 (d, 1H), 6.81-6.74 (m, 1H), 6.67 (dd, 1H) 3.78 (s, 3H), 3.59-3.41 (comp,
2H), 3.20-3.12 (m, 1H), 2.81 -2.25 (comp, 4H), 2.18-2.04 (m, 1H), 1.62-1.41 (comp, 2H),
MS(M+1) 437.2, 439.3.

E. 1-Benzyl-3'{3-methoxy-phenyl)-1',2',3',4',5',6'-hexahydro-[2,3 Tbipyridinyl-5-

30 carboxylic acid methyl ester

Prepared by a method similar to that of Example 1D.

'HNMR (400 MHz, CDCl3) & 9.10 (s, 1H), 8.10 (dd, 1H) 7.41-7.01 (comp, 7H), 6.81-
6.77 (comp, 2H), 6.67 (dd, 1H), 3.90 (s, 3H), 3.70 (s, 3H), 3.61-3.42 (comp, 2H), 3.25-3.15 (M,
1H), 2.85-2.75 (comp, 2H), 2.61-2.53 (m, 1H), 2.41-2.38 (m, 1H), 2.20-2.12 (m, 1H), 1.62-1.55

35 (comp, 2H); MS(M+1) 417.2,

F. 1-Benzyl-3'-(3-methoxy-phenyi)-1,2',3",4',5",6'-hexahydro-[2,3"]bipyridinyi-5-
carboxylic acid diethylamide

Prepared by a method similar to that of Example 1E.

'HNMR (400 MHz, CDCly) & 8.53 (s, 1H), 7.55 (dd, 1H), 7.38-7.21 (comp, 5H), 7.18-

40  7.09 (comp, 2H), 6.83-6.78 (comp, 2H), 6.68-6.62 (m, 1H), 3.71 (s, 3H), 3.60-3.42 (comp, 4H),
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L, TH109&' () - gl{cemn. @k - 18-3AY (M.oB4adeh4- 1 4 3comp @HI0bHR4-{ 10 (comp @HITYRM 11 4483 @11
0% ()-|!"$%EX9.: G. 1-Benzyl-3'-(3-hydroxy-phenyl)-1',2',3'4',5',6"-hexahydro-2,3 Tbipyridinyl-5-
carboxylic acid diethylamide
Prepared by a method similar to that of Example 4. 'HNMR (400 MHz, CDCl,) & 8.53
10 (s, 1H), 7.55 (d, 1H), 7.40-7.21 (comp, 5H), 7.19-7.08 (m, 1H), 7.03-6.89 (m, 1H), 6.77-6.62
(comp, 2H), 6.586.52 (m, 1H), 3.60-3.42 (comp, 4H), 3.36-3.22 (comp, 2H), 3.18-3.04 (m,
1H), 2.82-2.78 (m 1H), 2.71-2.26 (comp, 3H), 2.18-2.03 ( m, 1H), 1.62-1.44 (comp, 2H),1.35-
1.10 (comp, 6H); MS(M+1) 444.2.
The following compounds were prepared by methods similar to those described in
15 Example 10.
1'-(5-Fiuoro-pyrimidin-2-yl)-3'-{3-hydroxy-phenyl)-1',2',3',4',5',6'-hexahydro-
[2,37bipyridinyi-5-carboxylic acid diethylamide
THNMR (400 MHz, CDCly) & 8.20 (s, 2H), 4.57 (d, 1H), 4.17 (d, 1H); MS(M+1) 450.3.
3'-(3-Hydroxy-phenyl)-1'-pyrimidin-2-yi-1*,2',3' 4',5',6'-hexahydro-
20  [2,3"]bipyridinyl-5-carboxylic acid diethylamide
'HNMR (400 MHz, CDCl3) & 8.33(s, 2H) 6.49 (d, 2H) 4.57 (d, 1H), 4.17 (d, 1H);
MS(M+1) 432.3.
1'-Cyclopropylmethyl-3'-(3-hydroxy-phenyl)-1',2',3",4',6',6'-hexahydro-
[2,3]bipyridinyl-5-carboxylic acid diethylamide
25 'HNMR (400 MHz, CDCls) § 7.58 (dd, 1H), 1.01-0.84 (m, 1H), 0.57-0 49 (comp, 2H),
0.17-0.11 {comp, 2H); MS(M+1) 408.4.
3'(3-Hydroxy-phenyl)-1'-propyi-1',2',3',4',5',6'-hexahydro-[2,3bipyridinyl-5-
carboxylic acid diethylamide
'HNMR (400 MHz, CDCls) 5 6.78 (s, 1H), 6.62 (d, 1H), 2.20-2.12 (m, 1H), 1.160.99
30 (comp, 3H); MS(M+1) 396.4.
3'-(3-Hydroxy-phenyl)-1'-pentyl-1°,2',3' 4',5',6'-hexahydro-[2,3 Tbipyridiny!-5-
carboxylic acid diethylamide
'HNMR (400 MHz, CDCl3) § 2.60-2.40 (comp, 4H), 1.41-1.10 (comp, 8H), 0.87 (t, 3H);
MS(M+1) 424.3.
35 3'-(3-Hydroxy-phenyl)-1'-isobutyl-1°,2',3',4",5',6'-hexahydro-[2,3 )bipyridinyl-5-
carboxylic acid diethylamide
'HNMR (400 MHz, CDCl3) & 7.58 (dd, 1H), 6.82 (s, 1H), 3.31-3.23 (comp, 2H),1.00-
0.70 (comp, 6H); MS(M+1) 410.3.
3'-(3-Hydroxy-phenyl)-3',4',5',6'-tetrahydro-2'H-[2,1';3' 2")terpyridine-5“-
40 carboxylic acid diethylamide
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jrttttaot visb&ght of Rs,0%, Mrd-(C)-Cl)aIRn4 | Ketdroaril,Chélrsalyb{t)Cs)alkh heterocyclic,
heterocyclic{C4-Cq)alkyl, (Cs-Crcycloalkyl-, of {Ca-Cricycloalkyl{Cy-Cg)alkyl, wherein said aryl
and the aryl molety of said aryl{C,-Ce)alkyi- are selected, independently, from phenyl and
napthyl, and wherein said heteroaryl and the heteroaryl moiety of said heteroaryl-(C,-Cg)alkyl-
are selected, independently, from pyrazinyl, benzofuranyl, quinolyl, isoquinolyl, benzothienyi,
15 isobenzofuryl, pyrazolyl, indolyl, iscindolyl, benzimidazolyl, purinyl, carbazolyl, 1,2,5-thiadiazoty,
quinazolinyl, pyridazinyl, pyrazinyl, cinnolinyl, phthalazinyl, quinoxalinyl, xanthinyl, hypoxanthinyl,
pteridinyl, S-azacytidinyl, S-azauracilyl, triazolopyridiny, imidazolopyridinyl, pymolopyrimidinyl,
‘pyrazolopyrimidinyl, oxazolyl, oxadiazoyl, isoxazoyi, thiazolyl, isothiazolyl, furanyl, pyrazolyl,
pymrolyl, tetrazolyl, triazolyl, thienyt, imidazolyl, pyridityl, and pyrimidinyl; and wherein said
20 heterocyclic and the heterocyclic moiety of said heterocyciic{C4-Cy)alkyl- are selected from
saturated or unsaturated nonaromatic monocyclic or bicyclic ring systems, wherein said
monogyclic ring systams 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 bicyciic ring systems
contain from seven to twelve ring carbon atomns, from one to four of which may optionally be
25 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 thres substitutuents, preferably with one or two
substutituents, independently selected from halo (L., chloro, fiuoro, bromo or iodo), (Ci-Ce)alkyl v
optionally substituted with from one to seven (preferably with from zero to four) fivorine atoms,
phenyl, benzyl, hydroxy, acetyl, amino, cyano, nitro, {Cs-Ce)alkoxy, (C,-C.)alkyiamino and {(Cy-
30 Ce)alkyll;amino, and wherein any of the alkyl moieties in R' (e.g., the alkyl moieties of alkyl,
alkoxy or alkylamino groups) may optionally be substituted with from one to seven (preferably
with from zero to four) flucrine atams; ’
Ris hydrogeﬂaryl. 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,
35 or R® and R, together with the carbon or nitrogen to which they are both attached, form a
three to seven membered saturated ring containing from zero to three heterocarbons
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AMENDED SHEET
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four) fluorine atoms, (C4-Ce)alkylamino and [(C+-Ce¢)alkyll;amino;
R® is hydroxy, -NHSO,R?, -C(OH)R'R?, -OC(=O)R’, fluorine or -CONHR’, wherein R’
and R? are the same or different and are selected from hydrogen, (Cy-Cy)akkyl, (C4-Cy)alkoxy
15 and (C¢-C,)alkoxy-(C-Cy)alkyl having a total of four or less carbon atoms, and wherein any of
the alkyl moieties of R’ and R® may optionally be substituted- with from one to seven
(preferably with from zero to four) fluorine atoms;
Q is oxygen or CHj,
Xis CHorN; and
20 Z" and Z* are selected, independently, from hydrogen, halo and (Cy-Cs)alkyl,
with the proviso that there are no two adjacent ring oxygen atoms and no ring oxygen
atom adjacent to either a ring nitrogen atom or a ring sulfur atom in any of the heterocyclic or
heteroaryl moieties of formula !,
or a pharmaceutically acceptable salt of such compound.

25 2. A compound according to claim 1 wherein Q is CH,.
3. A compound according to claim 1 wherein X is CH.
4. A compound according to claim 1 wherein X is N.
5. A compound according to claim 1 wherein Q is oxygen
6. A compound according to claim 1 wherein
30 R® is OH, CONH,, or fluoro.
7. A compound according to claim 1 wherein
R? is selected from C(OH)(C,Hg)2, CONCH3(CH,CH3), CON(C,Hg); and the folltowing
cyclic groups:
S//Nj AS/,N s&(/N @/E
N ' O—j 5_] N
(a) (b) (c) (d) (e) 0
35 8 A compound according to claim 2 wherein X is CH.

9 A compound according to claim 2 wherein X is N.
10. A compound according to claim 6 wherein Q is CH, and X 1s CH
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oG L0WEISE (- bt w1 !@ﬁ%m@éﬁgmwmnﬂwﬁq%@%@&e& bl
?gff 0%& ()-M | #iffRrEson ) digsnses! m%gém&fﬁé,)psm&%@({ng! g‘lﬁﬁ/aﬁg'g&atgry boue disease,

KFf S#10%&' ()0 ! 1diSakdes of febdiRih finkdon sudd s aéllr(\)nﬁ; cough and apnea, allergies, gastrointestinal
disorders such as gastritis, functional bowel disease, imitable 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 1schemia, cerebral deficits subsequent to cardiac bypass surgery and grafting,

15 urogential tract disorders such as urinary incontinence, chemical dependencies and addictions

(e.q., addictions to or dependencies on alcohol, opiates, benzodiazepines, nicotine, heroin or

and skin grafts in a mammal, comprising an amount of a compound according to claim 1 that is

20 effective in treating such disorder or condition and a pharmaceutically acceptable camier.

18. A phamaceutical composition for treating a disorder or condition, the
treatment or prevention of which can be effected or facilitated by moduiating binding to opioid
receptors in a mammal, comprising an amount of a compound according to claim 1 that is
effective in treating such disorder or condition and a pharmaceutically acceptable carrier.,

25 16. A method for treating a disorder or 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, imitable bowel syndrome, functional diarrhoea, functional
distension, functional pain, nonulcerogenic dyspepsia and other disorders of motility or secretion,

30 ‘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.q., 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

35 dsease, Sjogren's disease, epilepsy and rejection in organ transplants and skin grafts in a.
mammal, comprising administenng to a mammal requiring such treatment an amount of a
compound according to claim 1 that Is effective in treating such disorder or condition

17. A method for treating a disorder or condition, the treatment of which can be
effected or facilitated by modulating binding to opiod receptors in a mammal, comprising

40 admirustenng to a mammal requiring such treatment an amount of a compound according to
claim 1 that is effective in treating such disorder or condttion.
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mammal, comprising administering to a mammal requiring such treatment an opioid receptor

binding modulating effective amount of a compound according to claim 1.

19. A method for treating a disorder or condition, the treatment or prevention of
which can be effected or facilitated by modulating binding to opioid receptors in a mammal,
comprsing administerning to a mammal requiring such treatment an opioid receptor binding

modulating effective amount of a compound according {o claim 1.

20 The use of a compound of the formula

wherein

R'is hydrogen, (Co-Cs)alkoxy-(Cy-Cg)alkyl-, wherein the total number of carbon atoms
is eight or less, aryl, aryl(C,-Ce)alkyl-, heteroaryl, heteroaryl-(C-Cg)alkyl-, heterocyclic,
heterocyclic-(C,-Ce)alkyl, {Cs-C;)eyceloalkyl-, or (C3-Cr)cycloalkyl-(Cy-Cg)alkyl, wherein said aryl
and the aryl moiety of said aryl-(C-Cg)alkyl- are selected, independently, from phenyl and
napthyl, and wherein said heteroaryl and the heteroaryl moiety of said heteroaryl-(Cy-Cg)alkyl-
are selected, independently, from pyrazinyl, benzofuranyl, quinolyl, isoquinolyl, benzothienyl,
isobenzofuryl, pyrazolyl, indolyl, isoindolyl, benzimidazolyl, 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 pyrimidinyl, and wherein said
heterocyclic and the heterocyclic moiety of said heterocyclic-(C4-Cg)alkyl- are selected from
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#0"N G 3?7 XGfany QdtBiitated Min IbMMSWE RLRRI (prAHER @ittt ¥&HE2dr8 tPRur) fiuorine atoms,
phenyl, benzyl, hydroxy, acetyl, amino, cyano, nitro, (C,-C¢)alkoxy, (C-Cs)alkylamino and [(C,-
Ce)alkyll;amino, and wherein any of the 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® 1s defined, independently, as R' 1s defined above,
or R® and R®, together with the carbon or nitrogen to which they are both attached, form a
three to seven membered saturated ring containing from zero to three heterocarbons
selected, independently, from O, N and S, and wherein said aryl, heteroaryl, and heterocyclic
are defined as such terms are defined above in the definition of R', and wherein any of the aryl,
heteroaryl and 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 iodo), (Cs-Celalkyl optionally substituted with from one to seven
(preferably with from zero to four) fluorine atoms, phenyl, benzyl, hydroxy, acetyl, amino, cyano,
nitro, (C-Ce)alkoxy optionally substituted with from one to seven (preferably with from zero to
four) fluorine atoms, (C,-Ce)alkylamino and [(C-Ce)atkyl);amino;

R® is hydroxy, -NHSO,R’, -C(OH)R'R®, -OC(=0)R’, fluorine or -CONHR’, wherein R’
and R® are the same or different and are selected from hydrogen, (C+-Cq)alkyl, (C4-Cy)alkoxy
and (C;-Cu)alkoxy-(C+-Cyalkyl having a total of four or less carbon atoms, and wherein any of
the alkyl moieties of R’ and R® may optionally be substituted with from one to seven
(preferably with from zero to four) fluorine atoms;

Q is oxygen or CHy;

Xis CH or N; and

Z' and Z? are selected, independently, from hydrogen, halo and (C,-Cs)alkyt;

with the proviso that there are no two adjacent ring oxygen atoms and no ring oxygen
atom adjacent to either a ring nitrogen atom or a ring sulfur atom in any of the heterocyclic or
heteroaryl moieties of formula |,

or a pharmaceutically acceptable salt of such compound,

for the manufacture of a medicament for a therapeutic application.

21. Use of a compound according to claim 20 wherein Q in said compound is CH..
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2. Use of a compound according to claim 21, wherein X in said compound is

CH
28. Use of a compound according to claim 2| wherein X in said compound is N

29. Use of a compound according to claim 25 wherein Q in said compound is
CHz, and X is CH.
30. Use of a compound according to claim 26 wherein Q in said compound is

CH,, and X is CH.
31. Use of a compound according to claim 25 wherein Q in said compound is

CHa, and Xis N.

32. Use of a compound according to claim 2¢ wherein Q in said compound is
CHjz,and Xis N.

33. Use of a compound, or a pharmaceutically acceptable salt of such compound,
according to Claim 20 for the manufacture of a medicament, where the therapeutic application -
is treating a disorder or 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 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

, to cardiac bypass surgery and grafting, urogential tract disorders such as urinary incontinence,
chemical dependencies and addictions (e.q., 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
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mammal requiring such treatment an amount of a compound according to claim 1 that is

effective in treating such disorder or condition.

34, Useofa compound, or a pharmaceutically acceptable salt of such compound,
according to Claim 2() for the manufacture of g medicament, where the therapeutic application
is treating a disorder or condition, the treatment of which can be effected or facilitated by



