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AFFI NI TY LI GANDS FOR NOCI CEPTI N RECEPTOR ORL-1 10 BACKGROUND The noci cepi?rﬂl
receptor ORL-1 has been shown to be involved ' with nodulation of pain in
ani mal nodels. ORL-1 (the nociceptin receptor) was di scovered as an "orphan
opi 0i d-1i keVO&¥eDr" i .e. a receptor whose |igand was unknoBRT/UPHEI4165

noci ceptin receptor is a G 15 protein coupled receptor. Wile highly
related in structure to the three classical opioid receptors, i.e. the
targets for traditional opioid analgesics, it is not activated by

endogenous i | arly, endogenous opioids fail to, Lvate the
nociceptinummmmmmmmmmmrLe t he cl assical epicid receptors, ?ﬁé;nociceptin
receptor has a.fpad 20 distribution in the central n In late
1995, nociceptin was di scovered and shown to be an enﬁ@ﬂﬁm@ﬂﬁmﬂnaﬁ}de

|l igand that activates the nociceptin receptor. Data i einitia
publ i cations suggested that nociceptin and its receptor are part of a newy
di scover edgpat hway i nvolved in the 25 perception of painful stimuli.
Subsequent work from a nunber of |aboratories has shown that nociceptin,

when adm nistered intraspinally to rodents, is an analgesic. The efficacy
of nociceptinis simlar to thhdlGe APEINKNOUSIGANDS peptides. Recent data

has shown that nocicepti Pl Y ly\flq ynistered directly
into the brain of rodent QFB%N@QE%@@@ '?(%bs%t an gr ggglrlﬁ | s nodel s of
anxiety, the efficacy of nociceptinis simlar to that seen with classi cal

benzodi azapi neg ARKERBUNIS- These data suggest that a small nolecule

agoni st of the n00|_f;e£ In_receptor could have significant anal gesic or
&

anxi ol ytic activity griceshinireseptenPRlal Hasdesn shawndp bg jmelved . 64,

(1999), p. 15%3fh Hesdulen shEMIA ihnafimahthcutd.vaRIon (fHe RBGICEpRhi N receptors

in isolated guinea pig braonchus inhibits tachykinergic non adrenergic-non
o - S n 1 -1 itecepith dvagAissayerasas 20 BraHtoee R FegrRte i
contraction, inedeptlriwlpdehiidarmbeias epilkhowneCEpE nociagptin sésemoulidali2 usef ul

( o e : ; 3
Physchphat Bacdrigh BabliEesebRt, Whig Rl FAaldtb il ittt £00E Gpge < @
rewar di ng propdassiedl amioigiregaptors.n.avshe dpigetoforgrastivenal apmieidr at s,

suggesting t haind|gésiey anid Aot Adtivagsd ﬁgréddag@ﬁahgl oRRoids efginilafyt he treat ment
of al cohol abuse, In EP 856 5%%“ 8-su

, tituted. . .
1, 3, 8t ri azaspi FHPEECYS CRIOIES Efé??\'/‘ffﬁ?b'éé neGicePlinJeFerion Lkehi st s
and/ or ant agor&l&sﬁcﬁom’ciﬂh&néptd@ thie. rocicepiti mepp_tm)has;aﬂnlbaﬂ _ndt heI
t reat ment v, i i ressi on; 2-oxoi m dazol e
derivati v%g 10&}%'@??8@(‘3’39,{% é@%@/%é& \%g?tgﬁgescri bed as having simlar
utility. Earlier, deraten 8% ogaicentipevraidiresvaesdand Shoydetp baan. s,

3,318,900 as 'enddyitiold pEpidEaRjandafht ¥ElivateEWHE AbcrBpliIIFELEPRECTRaSUCh as
traditional opiald

.e.d. . A ne) .. th t ) . .
si de-ef fects. '@F'i“ﬁégdfe‘ |t8e ﬂ&ﬁélm@fgggé Eég\ém??‘égttggpﬁé%”gglﬁ{'% %‘I?@ hee,
physi cal deperreéespwor arepary oft @ hgpwile gisess e patdmydac?leeldén itine o .
t tgst d . J ) t
o chr on 25 opin 8 opiL} B paintcl st BRbaeliam et LhohpeRBIC 2o PHiE
the dose of opabototies hearshowrathat mosicepsio, whenmdrainisiered dtepinalivt hat

more than one-hhyhenf ié:éﬂtﬁgélg%g%og&fﬁ@@ff&a 7\4¢ nBRicRpliii€ Birhitark8QRAY of

controlled by present agent. ta obtalned w }*ﬂgﬁné’fi Ceﬁ:[ll n syggest the
potential for RARIANYEORIVIEPaRidssdecand fald masi hawehamesreRiNy to
lr ng_nlt 'SE nozhcam?s iaﬁ,alni axiQMHibrvﬁﬁén banﬁmsmedtileﬂreehpw&d én@ badfhi ?itﬂoda:\ts.
iability i.Q . chronic morphi ne tre 0 a
"cross-to?gra%n{]%s%c'Pcséﬁ?q?{% aﬁ"‘%&g@é’?@hg‘t{@%m H‘gesgﬂlgagﬁ'i%g act via
di stinct pat hveociceptim igi simmilaf ta that ceenewith iclassicad t béneqstiezapieei ef, a
wel cone contrihution to bl ul for
nodi fyi ng t he %ﬁ_%’gﬁé%f Thg%j gé{paf %ﬁ&%tgg?ﬁ?gwﬁg‘ﬁgﬁﬁgg%@?i?gﬁ_t_her efore
usef ul in the NRgicRASIRerRCcEptonROUld Haye Aigniiegnt anAiBesic Q5 ANXIPKES Ativiy.
provi ded by 30 t hi salignal @Ben UMMRYOroTHIELHVERNT (N (foogowndsrol the
present | ggen fGOSr} l'?arsesrrac?\ﬁrri (taﬁaetnt g acti%l/atigrq rZ)‘fln‘;i)cu:eptin r'ec-ggtors in lsoFate

guinea pig bronchus inhibits tachykinergic non adrenergic-non




X' X RL R332 RNRa Z1~Z23 Z° 5 10 PCT/L.1S99/ 14165 or a pharmaceutically
acceptabl e salt or solvate thereof, wherein: the dotted |ine represents yzng
optional double bond; X1 is RS-(C- C~2)al kyl, R6-(C3-0y2) cycl oal kyI o
ﬁ?-aryl, R8het eroaryl or RL ~-(C3-C~)het erocycl oal kyl; X2 is -

- NHC( =NR26 WHI®545. CH( ~NOR26) , - NHOR2s, R~-a 2(yl R~- aryI (G - €§)Té1|’i?§’/|‘“6*
R~-aryl (G - C6) al kenyl, R--aryl {Cl- C6) aI kynyT (CH2) "OR~3, -(CH2)" COOR2~,
-(CH2) "CONR~4R~5, -(CH2)~NR2~R22 or-(CH2)"NHC(O R2~, wherein v is zero, 1,

2 or 3 and wherein gis 1to 3 and ais 1 or 2; or X~is RI2 rRI1\r N~ON
R12 N\r I ~~ NN R2 RIt ~yN~\OVvlI No"' | RI1 Rlz' N~O\ I N' ".Sf

R12 , R11 N N ~ocholingrgiocncontrad®ian, Nrdigatingtioat yodRieptin receRdoMagomisty | N Rs

formil a RL1 Ris 0 g dsgfl 1 yR e dmaf duthma® ARG, # Rahhetifidboed 12
N-R11 \ ) m\ s (&icgociopporat al, _mm@mm@% 1R 22RE24) /| Rt

R\ O\ oRezs \ *nbcmeﬁtu‘r r@ﬁuc\,es tt‘Re (Rwardifg ﬁroﬂ%ﬁleé oT eThancmlh $n§P el N | S
1, 2 or 3, provid one

1, 0) R28;
1 N Ar; i U~390 BB e%%ratahsmqwggt)ﬂft M%B’eﬁ'it@@&? I”OCG%F%'” @1&‘ b)e esieful S
-SO) -S02- or -NRhe tRatnidéht dzﬁ%é@cﬁﬁbcjl-%u%éfﬁhmﬂeaﬁﬁam |8YSL‘EtﬁtQ@tTeﬁd1 Breom t he

rou consi stin n - |

g oup conel st o Rt HonoenRad ok S wle §Eo8Rd RidoBr(nand
1 to 3 carbon at enﬁgonﬁtssfbrphnmnﬁms{tetoenlceptm)dew:ntimrthlewemhmﬁ@d from
th |,
R. 0-( C3C7) het 'ef%%yc Bisrere. i atprisions) XfoRildaple BeplahiELar |
3 substituedls idige ﬁééﬁt“@%ﬁéé@%dﬂfﬁdﬂﬁ&%@e grasupavieasiilangtiby. H

(Cl-GCs)al kyl, R-Eafir, beﬁBHBgﬁ’@I yt BiRetidaies WSPe‘%hsc%séosmlutS? 8,338b5d0 kyents
mdependently sel ected fromythe ;\;/roup consi sting of hydrogen, hal o,

(C~-Cs) al kyl |, %a‘éP9|a“3('9§,S'@3~a°2 &ycloal kyl, -ON, -CF3, -ORS 9,
-(C~-Cs)al kyl -ORi 9) PogHa, andifdé emégucrﬁ:a)sakwhdﬁalw&ﬁgpe NH802R~g,

-S02N(R2s) 2, - SOZR SOR1
. QOFS, < b00R-, MOBIR-6R Ww&a&e Qi aﬁtgﬁ%e%ﬁﬁféo&k“@%%@égvan
-(C~-Cs) al kws NI—EidEF@‘fecw (imlu:dge ableyanwsﬂw«a)dap)eaﬂayce, respiratory

- (C~-GCs)al kyl -N lds6iom &4 -a s@h##asﬁbm’feﬂﬂal motility. RF&r rﬁw einf is
0 tos; or R~ substituents on acefit ring carbon atong t’oget her
%83 gt ﬁ@%y

form a net hyl ene@l?'dﬁ&lsol?a@lcﬁiﬁrb/nmséﬁ“m?ﬂ@ hyanig opgpi i {-Bent s
i ndependent | y Sed:&@dé?(baftfe(m% tthes8 s efioasilinit e ebsdptiopigidthataan, be

(O Gal vl R st & R Kk FulStbersc R i ded QE8 By of a8k,
- g%l:g SZS?QSPP; I\I(aﬁatlemﬂﬁ‘d@%n wiNBB o€pRe8ly coBORied byQuerest agexs2 Faataagg~
ﬁh’s& wn(w%ocq:@é& ¥J(Jggg%6l§ lq(cf@\t?al &N@H@ﬁgﬁgesw

OE G (ge) §|S L;‘: ké:@ymdmmaamlmé erectm:@r)laalbyto [gResB RogGEepUn, in
i ndependent |y se¢@stras tf)rrﬁmérhﬁegéi%kneﬁwa@dlbﬁ@h Gabikity. R&d(:lﬁ?ron@a? attkephic )
ES (CC; ElIZ) &éﬁg%ﬁmg f&%ﬁj’tﬁr@% §¥\| F?’adqozg%%s%%}gar)\ce” t6 nocieptin, ORL9 -
25 suggesting that these agents act via distinct pathways.
In view of the current interest in pain relief, a welcome contribution

to the art would be additional compounds useful for modifying the effect

of nociceptin, a natural ligand to ORL-1 and therefore useful in the

management of pain and anxiety. Such a contribution is provided by

30 this invention.

SUMMARY OF THE INVENTION

Compounds of the present invention are represented by formula |



s) Y, (~s) Y, wherein q and a are as defi ned above; _~-1. ~ Ati L~uu
WD 001 06545 -5 PCTNS99/I-t16 R~2 is H (C-Cs)al kyl, halo, -NO2, CF35 MAP 007
-OCF3, -0OR~9, -(CG Cg)alkyl - -NR~9R2f| or-(Cy- CG) al kyl - NR~9R20; I:.J

H (Cy-C6)al kyl, R--aryl, (C~- CG) al kyl -OR~9, -(Gi -086)al kyl NR-9R20

(C~-06) al MR 009 or aryl (C~-06) alkyly 5 R-4 and R-5 ar ePF'F/élléﬂf"é‘r‘l‘él@ntly
selected fromthe group -(CH2)g CGN~) a cgnsrstr ng of H R5-(C~-C6)alkyl,
R~-aryl and O, wherein q and a are as defined above; R-6 and R~~ are

i ndependently selected fromthe group consisting of hydrogen,

R~-(C~-C6) al kyl, R--aryl, (C3-Cl2)cycl oai kyI) R8-heteroaryl, t O

R8- het eroaryl (C~-C8) al kyl, -C(O R28, -(&L-C&%l kyl (C3-C~) het erocycl oal kyl ,
-(G -C6)al kyl -OR~9 and -(Ci - G6) al kyl - R Rig® and R2~ are independently
sel ected fromthe group consisting of h n, (G -Cg)alkyl)

(C3-G 2)cycloal kyl, aryl and aryl (G - C6 al kyl; 15 R21 and R22 are

i ndependent |y sel ected fromthe group?€onsl str pig of hydrogen, (C--C6)alkyl,
(C3-C~2)cycl oal kyl, (C3-C12)cycl oal kyl (C}fﬁgkyl , (C3-C~) heterocycfoal kyl
-(C~-Co) al kyl (C3- C7) het erocycl oal kyl »i¢*+7 gyl , ,”, 7.aryl (C~-C6)al kyl,
Rs- het eroaryl (C1-C12) al kyl, -(C~-Cqg) al kyI @R~9, - (C~-06)al kyl - NR~9R20)

-(G -06)al kyl ﬁ&&harm@beﬁﬁdail kadceld Ratsie 201t Hlsdhhatel thetedd; (Ber@s) al kyl and

Ci - C6) al kyl - NR~-B- { C~- kyl C6 d
(vt D s .ssdq‘@cf‘hfé fsrra??"%qa RPphELgofRB handy " o9en ©f
R6- (C3- G 2) cycf oal kXt js Ri-(C@E&QE)MyétFﬁfr (ﬁy@m;adyoycbalkylcﬁﬁ(ml @®B-al kyl, ON or
25 C(O)NR59 te&?argﬁopﬁ%ﬁ@srb%%ez%roc@ ydrogen or (C-Co)al kyI or

Zt) Z2 and Z3, toget they are ttached2 form
the group vl1" z3 vtX®izLHPE; -GN, RyEICA= N H3{5N )?ZNH@ RA-~O

Ra ~' R24 R \RUGHR2BTami(C1=Ch)atkyR BR-aryi(C -‘Eé}élkbnyl ﬂJRaay Qherpinr is 0

EDCC)ZT?tJ\éVQSQ(; ?163§V'iﬁat(&$zé§%% ';(/b g&PQ S ’_LI?Q!}'???Y: Qm d&gr eS?ﬁdeSendently

7 0r 2; sis 1(®HQ§JNBhtR22i@g-BHQ%WC(@WZFKVHM’TSH}N lmeﬁe h&erdangl ring;
R23 i 1 t t romt r n tin
of ras(cr5@6)arﬁ€?%*5%§§®éaﬁ€%e'&df§ 3R N R OR5 Snd B consisting

-(Cl-CB)al kyl -NR~ ap¥lis R24 is 1 to 3 substituents independently sel ected
fromthe group consrstr,mg of Rais” - CR3e -OCF3 l‘\lograor halo or R24

substituents oR'2ad] rb n
nmet hyl enedi oxy \) ben T y r I EOIIRZG IS 1 sk‘ uent S
i ndependent |y L;JE d fro NSNSt Dng of 7H, - C6) al kyl ,

(C~-Co6) al koxy and haI ; R26 is |ndependeru.w sel ected fr m t he group
consisting of H) (C--C6)al kyl Y23 R25-C6H4-CH2-; R27 is H, (G -Ce6}al kyl,
R?-aryl (C~- C6) af-kyl , or 'g -C-FQ cyclgal kyl ; 7§ R2§1as (C~-Co) al kyl,

- (C~-08) al kyl ( \cyc @7- N Rar yl - )Nal kyl)
\nyl 9R20 )adrk ~9*
ravi d = |5N X~ and X2

R8- het er oaryl ,
or-(Gi -Co)al kyI

toget her are R~~ N m ~ and Z~5J| S* R~- phen , ZZ |sm hydrogen or

(C—-CQ)al kyl; ZY re glhg@ gjt vvhen Z~, Z2 and Z3, toget her with the carbon
to vvhrchthey are att orm"1" ~ 1, Z3 | (CHf ~23~ R24 ~ A
Oor (~ RP8 | and > Xh@nstX3 trgathes fogmea ﬁpwgronreoﬂhqqfczrmula , R~ . |s not

H, (C~ C6) al kylr:;,11 (C— 06) al kF!D‘)@y(C~ CG)m‘I‘kyI o5 (Ci R

i hydrox k

provi ded t hat whel and R4N‘ an al ky e br|

together with the car onto they rng \~/1

2003 WD 00/ 065486 mL,/ BF*V .

(CHRz3~ Qr ~r ( a, a d""R~z R: N~ K& provi ded 1 hat V\,hen XJ"‘T‘S ~ and

Z~ is R6-(C3-Cl2)c cIoaI kyI Z2 is not H 5 Preferﬁad corrpounds of the

i nvention are RRW 121 each R7-a éfFﬁeul arly
R~-phenyl . Prefe i tuelQls ar @C~-CG) alo, with
ortho-substitutio i RY re pre

P /@O ’ _,J'{Z,’N‘ R .f!"\-

mis1or2;
nis 1, 2 or 3, provided that when n is 1, one of R16 and R17 is
-C(O)R28;



Compounds wherein R-, R2, R3 and R4 are each hydrogen are preferred,_as
wel | <as conpounds wherein Ri and R3 are each hydrogen 10 and RZ and & Mar euj =
an al kyl ene bridge of 2 or 3 carbons. Preferred are conpounds wherein X~ is
R~-aryl, for exanple R-phenyl, and X2 is OH (i.e., X2 is -(CH2)"OR13,
wherein v WQO0&Ms R-3 is R~z ~R N O H 0j_ - NC(O) R28, conpolhd&SAétiésn X~
is wherein Ris hydrogen and R~ ~ is (C~-Cg)al kyl, -(Cl-C6)

al kyl (C3-Ci 2)cycl oal kyl, 15 -(C~-Cg)al kyl -OR~9 or-(C~ Cg) al kyl - NR~-9R20; and
conmpounds wherein X~ and X2 together formthe spirocyclic group R* ~N~~m

N R ~ wherein mls 1 ~~.is phenyl and Ris Y -(Cy-Cg)al kyl -OR~-9 or

- (C~-Cg) al kyl - NR~9f®ISQPrdc _Cc)y-alk 1 -N 20 in another aspect, the
invention rel ates t@ i&-QHas,MBceE-| SO-,c8MRLDrt-NRI7gonposi ng a conpound of
formula I and a ph maix ical Lby_ac =T unds of the
present invention Zée ggﬁi%}%shaﬁ% %‘%gégﬁéggﬁfé%lsggefd f}ﬂﬁ t&%;aggur?ecept or,
and t her ef or e comsiatioghdrhyaspaan and Ke1-Celalkyt, -or{R a0dR\vor (B asdA’) 8-

PCT/ US99/ | ¢ ~ + 4 By j x NG D iety,
cough, ast%m%ﬁaldcﬁgl}gg@eﬂofﬁﬁgpggﬁrﬁbﬁgﬁq éi I%tn'gg%n s(ltslﬁe}ﬁg to a
mammal i n nee@2HPOR @PMBr eat ment an ef fecti ve ampunt of a compound of

e e ML
(a) a%_ 5 foct iCQBSb"ngQrﬂT%fﬁg‘ cﬁéé&s?qya%&%p@h%ﬁg@e@wﬂh;5-&% (b) an
g;;g;:gln;e alng(lga;ggegerac%ﬁﬂkyll,agaﬂﬂﬂﬁ@,r.so?bhan@gswwwal I erg;sl or asthmma
5-11i poxygﬁ ase | nhi%?)[go{l ég Sgé‘loﬂgﬁf%%gibcf%ﬁ#%gyggﬁé?hﬁﬁ)ﬂf%pgouq‘ 310

adr ener gi ¢ r ecopsistinggdi,s(Qay Cylalityhi Ré-adgr :rNBﬂ?B%ds ~OR'2areheB1% receptor-
agoni sts, mast cel IgBiaPhd 28l M ﬁdé?)?ﬁﬁl%é%éﬂ%@%ﬁ@ﬁsﬁwq ﬁ%si{pl I J NK2

and NK3 tachykinin receptor antagoni sts I

anot her aspec€onsisdingrfddregen.diale e 1-Eelalkya caéMEi(GaICmIﬂmigaan
colnrpritsijng a OGN, CEFY! mﬂe@.em%awkyﬂomem@ﬁf:@,”m91w()?6@096?@?}”1

sel ected f-~orr r » sting- Qf.. a a : oxygenase

i nhi bi tor{sf} | &ﬁﬁ%(’gn@%ﬁﬁ 6&@?%5?)%%4)?6?%’, 3@5@%@5‘& 'ﬁxaécept or
agogi Ists, xantQONR bQFRZQ/aNR%GOFBL‘?a@@ﬁéﬁ,giCOOCEge@COOFHQQKDGO@RIQESt cel |
stabilizers, ' Si me INKI N i inin
receptor antag Ejlos g@ -éﬁﬁ'{ﬁ%@ﬁ%@?@@%@@%g‘ A%ﬁ@%ﬂ&émca{%@/l nventi on
rel ates to thelGs&atlkybMitRRe{CofCalrltyin -1Cii rCe)aE-NRE RMNH-(Eh -@al-n,

anxi ety, cough, ast h&HZ?I_W_@I@use or depression, and to the use of a
noc~cept ~n reayl oF "aganti st ), @hersin dlis Do B)dY Mabiubstituehfs ¢h second

t f t h | ] th t L al2D 1 n,.yet th
aapect, 13 proam i Pon Hdhaihel RodRaEVER aubirtits bl Caca i n
t he struct ureetiyleoedioky ring;sai d conpound being: HN Ol \ NI~ C 30 BRI EF
DESCRI PTI ON OF THE i t i i i

F@RI%V\I 8 dﬂb%ﬁiéd%f IrICdO gpghiggbgégéﬁ Ir‘éﬁ%’ tHd'gfbtipea P! gS

of Conpounds A and B (see Exanp en on __
capsai ci n- i ndGeBgistipagH . hydregan. Miglo, SV o R8sl {93-Geriryclealyha16-~ j

Eiogur eSdZA andCRB -SFaW-ORNGeS 1103 dikgiaDORYe| tmﬁFgJ‘ INR 12RR0, HISILC%)AHQP- gf .
oun or n u 0 a e reat hs
SR @ﬁ%@z@%ﬁ@g% R oI o
THE | NVENTI ON-BORISeeOBOR1T % -O0GpR S ari@QQRYSs are used as defined bel ow
unl ess ot herw se i ngh ; I S e_ARlhecWl@iogan _ e nol ecul e
in the mass 10_s ﬁ%ﬁ@%%‘cﬁg@%@h%&@he@ﬁél ’eﬁﬁ;ﬁi (’Jnmﬁil%rh;’ hydr ogen
of the .) nol esaq§ qrn(@n@m&yl-wﬁégﬁﬁﬂm Buis butyl; Et is ethyl; M is

methyl; and Ph is eyl @ kgh)aliynclodingeieshikylopraet inmsomio g koxy,

al kyl am and, di al ky| a presents straight and branched carbon chains
15 cont ain“?o](? ng"‘qq‘dﬂzllsiglk‘bﬁ%%q)ggf% on atons or 1 to 6 carbon atons; for exanple

methyl, ethyl, prom! isirsdepereeytly setdatéd fron thaigydup comssting of Hsopent yl |

h I d thedd ke; <l I | k hai 6 b
atoms compri s SRR EEbrS sbon el %-@aiﬁ@ﬂ@é%&g%@ﬁ?vﬁ”
prepenyl or 20 butenyl; alkynyl represents an alkyl ’&ﬂqiﬂmﬂ )tao 6 carbon
at oms conpr i SL{?E%?'&HZQ:F&%?@S'C@#I \§H9M20 gag-) et fiyny\_or “propynyl ;

al koxy represe val ently bonded to an adj acent
structural el &F@f?"‘tﬁrﬁﬂﬁ%ﬁaéﬁaé BedaaleNe;f or exanpl e, 25 nethoxy, ethoxy,
propoxy, butoxy) pentoxy) hexoxy and the like; aryl (including the aryl
portion of arylalkyl) represents a carbocyclic group containing from6 to
15 carbon atons and having at | east one aromatic ring (e.g., aryl is
phenyl), wherein said aryl group optionally can be fused with aryl,
(C3-C~)cycl oal kyl, heteroaryl or 30 hetero(C3-C7)cycloal kyl rings; and
wherein R--aryl neans that any of the avail able substitutable carbon and



~ ~ ~r~~~,~ zoo3 WO 00/06545 -1 O PCT/US99/1-116 aryl al kyl represents an

al kyl* group, as defined above, wherein one or nore hydrogen atons of 1My,
al kyl noi ety have been substituted with one to three aryl groups; wherein
aryl is as qedinegdsabove; arytoxy represents an aryl group, ascflekiinaess
above, wherein 5 said aryl group is coval ef8-ly bonded to an adj acent
structural elenent through an oxygen atom for exanple, phenoxy; cycloal kyl
represents saturated carbocyclic rings of from3 to 12 carbon atons,
preferably 3 to 7 carbon atons; wherein R6-cycl oal kyl neans that any of the

avai | abl e substitutallde ; n_aAat i ah@h 10 cl ViA@TPUR~ ]S
optionally and inde ?ndé%ﬁ'seéu(g@%[@ht%f’ y@&'v\ﬁg' i%@fﬁ’el%@cl'ogdyl ring
i s substituted We)akyl-@R38, giBIHR<0 9%%1%%9/!-&#83@5 Pepresents an al kyl
group, as defined abgy®,swWneest | OR7 JERy1e- (b Ot Qaay - BRTes -af - RUKY!
noi ety have been q%i_t'&téegcﬁw (??1)%0 ﬁnto thr @Ey@l é% kyl gr %})gﬁ%gr ein
cycloal kyl is adl ot TiSeaCs SR hAravkibreseht!Ys | uoro, chloro, bromo
and iodo; hejeroaryl RiépresBib aire yroddpengieatp Setexted roomthd grddp ee
het eroatons selected fromO, S and N, said heteroaton(s) in nupting a
carbocyclic ring structure and having a suffici ent'(ﬁbﬁzﬁﬁﬁ‘b’f@lmcal i zed 20
pi el ectrons tocpnfeisiidgoamm-'((c,-dg?dlaﬂt Er7,-arwv\?]rhﬁt he ar OijLI het,er;)cycl ic
groups cont ai ni r 0. 14 carbaon at . Wherein sai eteroaryl group
optionally can %%é@e%g\';\'bt%a%gs#ﬂﬂﬁa@%g’?& , cycloal kyl, heteroaryl or
het er ocycl oal kyl ri nfE% antiRWhareindependently iselexted frapt thesgtmitp comsibling
carbon or nitro %54l r gar 1 R8s | sed
ri ngs) may be o%@ﬁ%?ﬁ%’ﬁd@ngéﬁMEﬁtIi&légggﬁ?%@ﬁigﬂdmégr%r&ﬁe
het eroaryi @ ng RoaheteeoanyliCn i Coladiy wiG(R) 28, 181 dradahe!(Coepriesent ati ve -
Py iyl Bk el 3O G eyl N o e
\%erei n pzri’ dyl N ox 8 anglR (jeaf%ﬂ'l‘@g)@ﬁpé\é“\élé‘?'e(?iéi rofLthg ﬂlp%’po %0 :
het er oaryl al kyl coegisting of ﬁydﬂ:@nk)(mgzé)uprl,E(€3€Efé)opdoallRW%,ryNw ein one or
nore hydrogen atﬂ?ﬂ&h@/ﬁi |Ee|en repl aced by one or nore heteroaryl groups, as
defined above; 21°61218¥%63 WD 00/ 0654 - 11 PCT/ US99/ 1416~
het erocycl ot kyl repR23amdsRé2 sz indepeddentiy selected fromyther group cansisting bon
atons, preferab ! t i 1 -

i o yfeBeh, (@ CARGRTCHI O RoyiOaRyY, (B PvclobhyRey: oy

het t | ect ,

above, and wher GoIAISgt (GasiINetesarsIoaliy. ni-Eoln Koo hetetRsVsToalkyl,

\lmsat_urat ed b?naﬁ-a{wi,cﬂﬁ-d%’lo@.t-cismwl,t R&atBtd Yy KO MG &Kyl @(tchpesl;émgz;. and
erein any o \Y abl e carbon |

substi t ut e)d/, an ff@‘ﬁéﬁﬁkﬂg‘?éﬁﬁ%'&r&fﬁﬁm Ylﬁ%aggﬁgé'%egﬁyﬁ'w eé&m th

1-3 R 1 0 &hbuptS1-Capalsyedt @ i-Ce)aikylant y€ 0@ty diBIHECH () atiky-NR G-

3-tetrahydrof ur goylgg)8ikyer 3- tetrahydrothienyl, 1-, 2-, 3- or 4 10

pi peridinyl, 2- or 3: ?Ir'ol idinyl, 1-, 2- or 3-piperizinyl) 2- or

4- di oxanyl, norpholi ﬁ@%,‘s byggogesy ONC+-Cglaf¥: wherein R-~ is as defined

above and t is 0) 1 Zf iR RSVIBACY HalkgmtROaay!, R@u{dt@rolamgﬂiﬁqd3h@19icgeroi.di nyl

ring of formula_| | ept ne of X+ an 240 e nd wth the

3- pgsi tion car bglrlu(y@q%?ﬁiﬁém%ﬁﬁqcﬂﬂ?ﬁlwﬁ' g;é%éﬁ'égfﬁ;%ﬁhggf%en. When X~

and X2 for@% sPP(QNR R CasZisfliydsdgemor &) ; Aes hydyogemers (G rrCehadky!; or

structures showaii efd sk LRtk Mol ' to to

wix %20 %Hg fzit, L%gggﬁ%%ng i’?ﬂ%f.ﬁl‘tﬁ‘ont t%ewﬁﬁgéh théy Qfe é&ééﬁéok?‘,%t ;!

the 4-position car erl ring, e.g., compounds
fol l owi ng fornut&OEUP forned: RIN-m. R~~ mNR~~1 QR- ~ R3 Rt Rs

R- NRO R NR4 20 Certain conppunds of the invention may exitstsin

di fferent stereoisoneri or ms (e. ( F@ag)t oners,~H ast er eoi so gnd
atropi somers) . gihe ] BioR? enpl § s “al L, such steregp Bth in
pure formand in inclu mc M > 5 Ce npounds
will be acidic in lr e.g. thosHceefhpunds rely possessidcartbxyl or
phenol i ¢ hydroxyl gro These conpounds may form pharmaceutically

accept abl e sal ts. REanpl of such salts nmay include sodium potassium
calcium alum numw silver salts. Also contenplated are salts
formed with phappeselt i YR, whdrdinlris 010k WRIQPARESAN BET/ddsoRkY. 116 -7

2 acceptabl e am nes such as ammoni a, al kyl am nes, hydroxyal Kyl am nes)

N- net hyl gi ucanmine and the like. Certain basic conpounds al so form
pharmaceutically acceptable salts, e.g., acid addition salts. For exanple,
pyrido-nitrogen atonms nmay 5 formsalts with strong acid, while conpounds
havi ng basic substituents such as am no groups also formsalts with weaker
aci ds. Exanples of suitable acids for salt formation are hydrochloric,

sul furic, phosphoric, acetic) citric) oxalic) malonic, salicylic, mafic,
fumaric, succinic, ascorbic, malefic, nethanesul fonic and other m neral and

A~ N b o o o o, —— I



Compounds of the invention can be prepared by known nethods from starting
materials either known in the art or prepared by nethods 25 known i_n the
art. Exanples of general procedures and specific preparative exanpl3ebeR‘Z£03
gi ven bel OWW(?X(?B LIy, X~ X2-substituted piperidnmes are al kylgt©gsddhiltitts
Z~,7Z2,73-substituted hal onet hanes in the pr-8sence of excess bases such as
K2C03 and Et3N, in solvents such as DMF, THF or CH3CN, at 30 room
tenperature or at elevated tenperatures. Xi , X2-substituted piperidines are
either commercially avail able or made by known procedures. For exanpl e,

4- hydr oxy- 4- phe 'aﬂlf’@&bmg‘é/iv%% PR F—g?vgéﬁag@ R 8ﬁ>endently 1or2; sis1

4- t Boc- ani no- 4- phényl pi peridi ne according to t oW ng 'reaction schene,
wherein Bn i s beezSilandrng A g-a W7'@HGHVB@TCR§§‘Q*9W>{Mr bonyl: 51
NAB 2003 WD 00/ 0654 - 433 i Pt Fsiibstitderdts Iridpbriidntiyl faditedatdm-thafdroup2S04.
Pd( O 2/ C 2HCL EURIFAIONH (CnEaeky. arfotes Ghalel s N T H LA 5
HO lag ~ MeOB, R{C$0Ce)alkyNMAB®RR9; Commerci al |y avail bl e “

4-pheny! - 4- pi peri di noky} ith- | i
Frermedi are et hen Fo RO IS hde o el ding Lb 1O
hydrol yzed wit h ansisting ®idR23, "CEG3EBCEo. Nladordeals, othﬁsabfsht@SUMmoung. The
am no group 1s %ﬁé@&@ﬁ%ﬁ%ﬁb&gﬁ@ﬁ%ﬁyﬁg%@%%.Qﬁ%fﬂ&l'eﬁeﬁm\’&d y

hydr ogenol ysi s to "produc no- pi peri dine derrvative. The
4- (pr ot ect ed) ani#tBY|ENGEIOXY Fiegit hen can be reacted with a

)Z(; -ZZ’Z?,(,Q g)ahemet hage R28 4 hes 9&@tﬂ@érgtagnaéwmérﬂ[wy@éeteﬁhﬁ?m : rbg,p(zb-gs)
is - can under.go vari ous ndard conversions,to obtain 'T

ami ne derivati vé%o.nqtﬁ}ﬁ‘ge‘ktgﬁp?@!'(fﬂaglké{ﬁi(&é'(gqr}aﬁﬁxmréj “a@én be reacted with |
a (R22-;:ar boxal dehyde R&6 ihindependanty eéleateiﬁ irdnTML@n&m:g cagwimirngohH?s

Na( OAc) 3BH or w 0 mul a R22- L, erein L is a |leaving
group such as u@f%f@@%@%}%@g%f a base such as Et3N. An
alternative nethod foRZpiedHa(CnEgaliploRidarytiCCsrakky, or (BeCaihcycloalkyl;
R--aryl and4X2 is OH hpy S |1 at dng - RIPeH HOEY QL jjde with
a Z~ ,722, Z3:‘ ﬁal onet haﬁe, ‘%iﬁhcr%ba@éﬁ n(lgdq’t %g)aﬁke)?gg%@vﬁﬁ}%zg&r?{a ! ‘ﬁglpgwa’t ely
substituted R-- gRE®YYInEgnCSs)ak!bREmeterogryw (T -GsdyidNRd®BfY.t he for mul a
X~-L~, wherein chi,s(_;ﬁgu@q_dmga&d-(mt@é WilyiigR1an  X~, X2- substi t ut ed
compounds of formula ' can be converte égg_o ot gy conpounds of formula |
by performng reactions well known in th t_ h the X~ andlor X2
substituents. For exanple, a carboxal dehydeq bs)t-bt uted piperidine (i.e., X2
is -CHO can be converted to a substitute:{plzner'di ne wherein X2 is

R-3-O CH2-, as shown Pievides! that whem¥' i ocedur  f @t &' epdpdutrpesher areul a 1
wherein X1 is pheﬁxl, Z~ and Z2 are each phenyl, and R~, R2, R3 and R4, and

Z3 are H ~ 1 |t~~N; ) 03 WD 00/ 06545 -14 PCT/US99/1.1165 I CHO ~ | CHpOH
~ICHZOR~3_NaBH4/p4: ,I;)_}VFNCHON'NI~I~I~R~3Lt~iiiiA
cyano-substitut ed yvidPne (i.e., X2 is - can be converted to a

substituted piperidi“ne"wher ernd )@ s R RehemE2Ke cHpot bydgensomRycCa)alkyicHz - )

as shown ingphe fol | oyicRtHad PEeWHeR F 01703 5PFPO t@eﬂﬁ/itﬁ%é“élaﬂfén yder ein
X is phenyl, R2 4, and Z3 are™H, and L is a |eaving

~. R~ R2, R3 an ,
group such as GWB'FﬁéF‘?YP’? APRALINIOMMN 1 ) LAIH4. Et20 N 2HCL N 2) HCI/
Et 20 80% Z~~ Z2 CH2NH2viR2 Na Z® N~R22 C)3B ~ H N CH2C12 N Z~~Z2
CH2C12, Et3N RzBCOL ~ NLR Rﬁ IN. Z~~22-Conpantdgds of formula | wherein X~ is
a benzofused ni tg¥gereOotal ni ngfq ocyc}de havi ng an R> > substituent
ot her than hydrogen

rooor (CHR®)  and X! and X2 together are

R’kN_(_\)m
O% /N\R17
Mo , R11 is not H, (C4-Cg)alkyl, (C1-Cg)alkoxy(C1-Cg)alkyl
or (C1-Ce)hydroxyalkyt;
25 provided that when R2 and R4 form an alkylene bridge, Z!, Z2

and Z3, together with the carbon to which they are attached, are not



10 are prepared by reacting the correspondi ng conpounds wherein R~ j is
hydrogen with a conpound of the formula R ~ L (R~ ~is not H and L,i sMéﬁ
defined above). Alternatively, X-, X2-substituted piperidine starti ng\51 AR"2003
mat eri al s capoligoéqpverted into other X-, X2-substituted piperigdmesoyies
simlar 15 procedures before reacting with-The z~ , Z2,Z3-substituted

hal onmet hane. For conpounds of fornula I wherein R~ R2, R3 and R4 variously
form al kyl ene bridges, commercially available N-protected 4 3 ~ |~~~
2003 WO 001 06545 PCT/ US99/ 1416~ - 15 pi peri dones are treated with phenyl
lithiumand resulting intermediate ig.d %’otected to produce the desired
conpounds, for exanple:(z§Z O ( ZO—| ---~~ " Ph Pr~N~ ~ ~N HEN
Pr wherein Pr is i H% )phenyl and z is 1-2. 5 The Z~
, Z2, Z3- hal onet hyf i ves whe d Z2 are R7phenyl are either
commercially avail a n,can be pr ep aa%_'ng 4 procedure shown in the
foIIovvtng reactlon scheme! O o 2 2 NaBH4 R~ , %1 % R~
C~ R-; %I L =08Br, A THF O MyBr R~ ~R N'IR R~ Simlar procedures)
or others known in the art, can be used {§ gpare conpounds wherein the

Z substituents are other than phenyl . Co of the present i nvention
and preparative starting materials ther eof, ar é.kxerrpl |1f| ed t he
fol | owi ng exanpl es, vHP¥KRedHbal wheetXbs constrded 88914 n'§t|§T gtet2dtope of

t he disclosure. c%%aii@'l'y’\ts%twl vents and reagents are referred to herein
by the 15 abbreviations indicated: tetrahydrofuran (THF); ethanol (EtCH);
nmet hanol (MeQOH); acet]c,aci acetate (Et QA

N, N- di et hyl P or mani d r@fﬁvﬁéj éWOHPQFWIth%t”P\‘é‘?”t(%[? OIQSO‘M(’ aeﬁrme is

ahbrevi ated as 122 arexeaad BR7-&ryl, particuldMyHI7 -pHend Prefetred’ nl,suaemaewe -

0010056510 POINE: dahdand DA MBS S NS S Bl BRI,

To this was added a- tﬁcumpedmcﬂmmlrenet%‘arﬁz (3 Bng, R4are eanindiydregen ate

t t t 5
od s5or vﬁﬁs. " HE%T;W %m’%%s CHApUERR YRS R BEA I afpRacr b Blditen,
Chr omat ogr apBy @9idoR< apd R é&%ﬁ@/@tm bgdge Otft?eort $tqaéb%ﬁrpound (2.6g, 90

~0). ~ H NMR (CDC13) Pr%férréipa(én:or% unds whdrgin XHis Fﬂ élr%l (fe) 92 RQO (m
oH). 4.40 (s, 1 q§ﬁ0

: : ol 250,58, ( 5
A sol ution of 4FeH¥h BRGNS l?oﬁl’i‘h@&r 'Sh%ﬁ@m d’&h?@ '%936‘
CH3CN was al kyl ated using the procedure descri bed;:mih Ex
Chr omat ogr aphy of the residue on silica (95:5 hex }M%I%%C) gave t he

I n

desi red conpound. 15 Step 2: 4-Methyl phenyl nagnesi de (0.5 Min THF,
1.75 m, 0.87 V&(?@ﬂedcer‘n @uﬁ@é WHé?QmOf(‘ 4 oduct St ghelein/Ri2 U,

072mm|)|nTH dr e. solu ir o) h,
quenched with id&h mwge@m%&‘ed%ﬁ-{n@@e 5: ?ahgécﬁlfﬂwé?gk@s%tm %'F‘Vﬁ
dried) and wnce(@{ -Dgdalky mmﬁairogzamayalaf/l Nmé9Ft@§1 dired oompbolinds v(r%eﬁt 20

h | Et OA 7 t d (0.091 g, 30%. ~H
Nﬁ/)l(?a??jDCB)CS 7. %Jﬁf&%f} 9535"%“?3?99‘ FE’” ‘&rgﬁﬁﬁgrﬁgu?t,(m Arﬂ), 4./%5

(s, 1 H, 2.8 (d, 2H, 24q : 22(td 2H), 1.75 (d) 2H); M5 (Cl) 358
(Mtl ); Elenental analysis BH2~NO. 1.2 H20: calcd: C 79.2, H 7.82, N
3.69; observed: C 78.90) H 81% ;N;$‘785 25 Exanple 3 S off NJ | 51
f~'"~nr, Q03 WD 00/06S45 P I 1al6whereif rAdsl 1nFBALS ph2and! dhd BR13§sm .

dropwi se at -70C and stir for 2h. Add a solution of tlmg-Qyaikyat—~ ep 1
of Exanple 2 (23(Cée)a@kgirOmiBlor -[Cy-Es2@kyWNMPREoor he reaction mMture,
slowy warmto rt over a 5 period of 3 h, quench with ice-cool ed NH4Cl
(aq), extract with Et20, wash with H20 and br i ne, dry, and concentrate.

Chr omat ogr 288 t he r edN @nothemAawhsdnERTw) relatas t\‘i’ea {Pharmaepetiednpound
(90 ng). ~H N'VR %sﬁﬁo@ca léﬁ'\? Zﬁbmp%u:?@ &tbﬁo,rrn‘ﬂnll'ﬁlananIS {m 3H), 7.2 (m
2H), 4.4 (s) gﬂ%{ 2H), 2.3 (dt, 2H), 2.0 (d, 2H); M
(Cl) 350 10 (M+ '"‘EF@H%%‘ 9%9‘99# sC%ré':efczszzNos 1.1 HC1.0.9 H20:
calcd: C 65.11, H 6. fhe dbPBpddndSof iite pfasehtGdvertisearedyokistdardorH 6. 54,

N 3.45, S 7.30, , \ / 15 St ,

4- Phenyl - 4- pi per%%?i%’ﬁ%%@ﬁ%ﬁbéemffpg) rg?né'tggr%e,\}\%éngtwl aaS[pggt,L}Qan
the procedure of Exanple 1, Step 1, to obtain the desired product (1.69g,
90% . ~H NMR (CDC13): 8 2.40 (m 4H), 2.50 (m 2H), 2.85 (m 2H), 4.25 (s,
1 H, 7.20-7.50 (m 15H), 9.42 (s,1 H). Step 2: A solution of the product
fromStepl (3.0 g) 8.45 mmol ) was 20 cooled to OC and treated with NaBH4
(1.0 g, 26.32 nmol). After 0.5 h, reaction mxture was treated with 1 N HCl
and concentrated. The residue was extracted with CH2Cl12, dried (MyS04) and
evapor at ed. Col umm chr omat ogr aphy on the re5| due (4:1 hexane Et OAC)

NN NA S\ NN NN ~ - Va

0. 95 nm)l) to a solution of 3-bronothi ophene (0. 15g, 0. 95 mmmol ) it§t20



25 2H), 3.65 (d) 2H, 4.20 (s, 1 H, 4.25(d, 1 H, 7.2-7.6 (m 15H. to 3:
The product of Step 2 was treated with NaH in DMF at OC for 0.5h. 0611\0@?2003
added and reaction was warmed up to rt. After stirring overnight, th

reacti on m XygpeosRs poured on ice, extracted with Et20, drieddidss04nend
evapor at ed. Col unm chromat ogr aphy on the 308resi due produced the title
conmpound. 1 H NWR (CDC13): S 2.10 (m 4H), 2.40 (m 2H), 2.78 (m 2H), 2.90
(m 2H), 3.00(s, 3H), 4.38 (s, 1H), 7.217.52 (m 15H). WO 00/ 0654 -18
Example S\ / ~\ NN/ \ ~c-~ t~~s99~~~~t ~Sh~A~i if 03 St_ep 1: A

sol ution of 4- cyuavenﬂorph@atéspmpaenfbmamﬂ@@mhgrpam él’@u@tygcoaéh%ﬂh{}na n DVF
(30 M) was treate

d Et h h
(6.38 g, 25.80 rﬁk&fo%\% akyse Pé&gaﬁesﬁtoﬂuﬁ&é'ﬂpf@%&da”%ﬁ?e #%a’%’tgwwﬁ? ure
was concentr at echéad vhsuch gedireittadri effactivéamonan ofa @dcnpouhdZoruea 1.

| d
(N5S04)) 11 tered andreandbhl patsd i st S relpler ot by e
hexane/ Et OAcP gasaigh, Gonprtsing eeininistering td:emmmnpﬂlomi@@ed of SYCRMRe 210METH3) -
8 2.21 4 Al
o7 4(5m(m H, é}%% éftfec_trzle % I%ﬁd‘%?céﬁéﬁn(rgcetfﬁofl?gﬁ_ "ﬂzago%{"gt afid FbSt op
1 in Et20 (40 mé}n %@CH‘&PE@U@&O&@S&ﬁ@nﬁr%&@dowr?ﬁ“w EON/DBo@'tﬂf%r?rof of

LAH (34.10 m) Hethia sﬂﬁ@%%eleu@befroh@zheog@u Occﬁwdhtmyw rmm:st@mﬁwture
was al |l owed 15 téoawarm

ef | uxe e, reacti on m xt ure
was cooled to 0 HEXYQ%s@d‘M%WrMPH&O'(@”@q ”f“b'{ﬂﬁ% Héé[rl}? PEASHt ur e was
al l oned to tar madrenergiodeoerstos agonists,fxanttine. dativativesubt-adreserigid was

yicla 545 g (o09eBR aubnidln hpotedl eblfeg i Elsts. ERREERN AL By

2.16 (m 20 4H) ,Nig> 8eid(NK3 md)hykmnﬁ%ec(eptoﬂaimag@rm@m(ar)d GABAz AgoBiIgtey 15H) .

to 3: A solut ft 3 n
wes i roated wi th Benz'i" BTG aSher g mvendl sBlarcy e phafmadetdeal ° M)
(0.045g, 0.568 rﬁwna@sx ipn COMPISING amesicamin reeepie40Rloh agoptsiandas

concentrat edg t hopdrad édt%@étt@@?f&ﬁ?fhé‘@po Hokaies fTEﬁt:lQl"sQ#ﬁin‘ész5 | ayer

was washed w th water QZ ine, thén dri.ed filtered and
concent r at ed. O%P@Pﬁ(gﬁé?%%)ﬂﬁ‘ ?'@réQ'e‘@oir'?{@(mp@r&\%ﬁ IgabEOEs. S (779 of
t he desired proddrenergitiréddptOCBZOMIstS, mahtﬂ:ae(dnrrx&ﬂ)/ps2a66d(en)erg+d) , 3.50

2 4. 07 VA
E)fodu:;? (0. 075(39‘%'5% ar?ﬁi’il%g 'g?s‘(g%' g‘%%ﬁ%?’ggméf vessaiecatls MBS L
stirring. LAH (K2 andd\lléesa@ykmlrssecrﬁ@tov\astme&ls EAPARRYOSISt$ri ng was
cont nued o 0. 250, [FGnERARHL M EinaiBrifetatbBes e dorgiodndy of hen
stirred at rt for 83 reaction % 00/06545 -1 9-
PCT/ US99/ 1- 1165 SRt drB T%éfe@HBF%OftBa'OcaQﬁt?%LFé%{%‘e&S MR AGPRP 2RUSy)

The reaction m drudepreasion) aodes tHeousaiohat Moditepind reseptet ORLed dganist, h.  The

resultant solid filter rin

dried (MyS04) arla\l\@@%ncé'tr’lt(E S}% @guo&w Pra"‘i 8%?%}5%”858”5% ét&%z%@é@%i% 5 \
then 3:1 CH2C12:artastamaggywepton®ld g (20% of the title conpound. ~H NMR j
(CD30D): b 4590 (m 2 ) b3 (s,
2. 4 05 (%) 1 lgl)lxet?an%ﬁwe(rnasﬁa théﬁ%séﬁ?m%‘)\ho@régt#m g'ﬁ)oveﬁ

product of Exa Oé”BOU@ Bpt c @e@ g, the. %%‘HM of fospeta b SAFFaMRANG ni)

and Et 3N (0. 096 bding0. 67 M) were conbi ned and stl rred at rt for 18h. The
reaction m xture was corAcentrated and partitioned between H20 and CH2Cl2.
The organic | ayer was d wwth water (2x), brine, then dried (MS04),
filtered and concentrate % give 0.214 g (95% of the title conpound. 1
H NVR (CD30D): b 1.87 ( 7 2.16 (m 4H), 2.61 (m 2H), 3.3 i (s) 2H),
4.u 7 (s, i H, 7.12-7.4(5"(m 20H). Exanple 7 \~/ ~\ NHS 20 Step 1. A

sol ution of 4-phenyl-@370xy piperidine ( 10.0 g, 56.4 m\V) in DVF (60 m)
was treated with Et3N A8 m, 59.2 nVM and benzyl bromde (7.37 m, 62.10
mV) and stirred at rt under N2 for 20 h. The reaction m xture was
concentrated in vacuo_ basified to pH 8 with sat urated NaHC03 and

partiti oned3Bet R 4 e HELBRAVYAKES | ayer was washed twice

vc\:nh th Wftt er, L he? brlt NRig uaéld dghstﬁdeé Mﬂ@@ﬂf)ect fr b@.ﬂﬁ@%:g@@h UM EOME A‘zaln% c

r omat ogr aphy utr exane, exa ave g
(809 of the dedd (ece ﬁ&mﬁ? 12) P ages 19 kA oiBogh GaBaS I GIReR qau:
1.t16 Step 2: To a mxture of the product (30.0 g, 0.112 nol) of Step 1 and
(CH3)3SICN (59.94 m, 0.448 nol), cooled to -15C in an ethyl ene giycol/COz
bath, under N2, is added glacial AcOH (47 m) dropw se, while maintaining
an internal tenperature of -15C. Concentrated 5 H2S04 (47 ml, 0.34 M is

added dropwi se, with vigorous stirring, while maintaining an interns!
terrperature of - 15C. The cool | ng bath was then rermved and reactl on mxture

o . o, r .




Stea 5: The product of Step 4 (5.22 g, 14.2 mM, CHgOH (430 m). 35
Pd(OH) 2! C (3.0 g) and NH4COOH (18.86 g, 0.298 M were conbi ned 3 151 MAR 1003
f}:' ~.? 2003 WD 00/ 06545 PCT/ US99/ 1. 116~ -21 and refluxed under N2 for

The reactio was filtered using celite, washing with T

conbi ned fiﬁ%@gglﬁere concentrated to preduce (3.90 g, 97%&}%95%19” h&
desired product. 1 HNWR (CD30D): 8 1.10 (bs) 2H), 1.39 {s. 7H), 1.90 (m
2H), 2.26 (m 4H), 2.92 {m 4H), 7.175 7.41 (m 5H). Step 6: The product of
Step 5 (2.74 g, 9.91 nmM, CH3CN (85 m), Et3N (1.75 n, 12.40 mV) and

br omodi phenyl met ha“e#]iéu?& 9 aHy QBIEWOV\Y\@FI&I%% e'ﬁ'ﬂ@ﬂl @Bl@rﬁé gftepd at rt

under N2 for [8hrs. T m xture was concentr resul tant residue
was partitioned asspifistratigroohGommeupddner bagiofen, @grd 5&%? 3hasheWShed with
water (2x), bri rt%ar{dé%rlndfé nE Qe athisi dfte? rRihiAIRtra6ioN & T sabednd A or
Chr omat ogr aphy ( %Ci {a Al2 exane, then 4:1 hexane: Et OAc) gave 2.85 g
(659 of the ded oren roduct ~ HNW (CD30D): b 1.07 (bs, 2H)) 1.37 (s,
7H), 2.23 (ng 2H), 2.24 (m 4H), 2.74(d, J=12.1 Hz, 2H), 4.27 (s, 1 H,
7.10-7.47 15 (m : 1 (469,10rr1\/p

1, 4- di oxane (38 JP H INV r@ 101 MM were

conbi ned and stirred As usedlmdeln Nzefqilpvwngtenmeam lxsed aswiefinedralawr at ed
and the residue ygs gw 40 and re-concentrated. The resul tant
solid was 20 resuspen In Et2 sonl cated and the product was coll ected
by vacuum filtration aMd "@PT%"{?Q‘%“@@ nolecylar @n(@d@@dmoleﬁeiedesmewaﬁ oduct .

1 H NWR (CD36D) splectiuntighd 3aHE reBrebsePis (Ha mkdouldr- idA gl Q;di‘d)c?eﬂoﬁt?re? 7
(m 15H). Ste~~8: TOH%""U'EE nsi on of, the product of 3 g, 0.722

in 25 CH2C1INP!ECHIS I thRJBRASRSPEEIYT:; was added -
2- t hi ophenecar boxal dehBdds bOtyl;3&1 id ethyl; 4Kleridmethiyie arid Bh is prenglact i on was
adjusted to 6 with Et3 r - c) 3BH
(0.230 g, 1.08 mV) msg’{‘ﬂpﬁ“é'gg'”g e B BadN F’fa%ﬁ%t‘g’ta'gggr#m%ﬁed at
rt under N2 for dialiylamigo) eewesents\msalgmeamedamheﬁi gribgnaghain®laHC03( aq)
and 30 partikl ongiudigh 3?@1?%&%{) tofioPl 488l Carbll @ofigsrdpashed w th

H20 (2x)) brine, dr| |Itere concentrated, Chronmatography
(Si 02, tol uene) ecmple njgt fet @&'&W PEARYérigy- p@%m@ DU, tPYELA-PEPYM.he desi T ed

pr oduct . ~H NNRIé:SE&Q heh HarbtemikgH) . 2.17 (m 2H), 2 52 (m 4H), 3.45

. 2H), 4.24 dd J=3.6 Hz, 1
(H)s, 7H)13 7.50 Ersn 16H)é'ke“¥' 'f&"is‘*”‘%a?cﬁg%y\ﬁé t%?fo%g%g E’éﬁ’L S99/ 1 a

16 Exanpl e 8 O Nokhpriging oheStrawo double lodnaisan she chaini erg. ot'my' prepenyl or
4- (2- oxo- 1- bgnziyy] %a%lolyl) pi peridlne in CH3CN using the procedure

described in Step f Exanple 1 to 5 produce the desired conpound. Step 2:
Add NaH to a sol ution ynyl represents an alkyl chain of 2 to 6 carbon atoms

3-[ 1- (di pheny| meidhyprisidg Rnperipd D@’ﬂ\dihﬁwedd:rﬁ‘aldr@gzl'étb |cmpiap9nw one (2.5

g, 6.6 mol) in DVF (2 r for but Lodide to
the mxture at rt and %‘#%96%%%%1‘?1 '? gho'Wtcﬁw nd;gg%/ %8Y with
Et OAc, wash vmtradja@rarsdruaturaeelequnmhml(gbgaﬁmyygﬂmampf@mtmle

Ch t d dhe titl
Chr onat 001 294 et G CRR), By oy NELISARSY o lerpehe LiLle
m, 1 M, stir for 1 hara/h&nﬁhuwwtft%a@'l pentqﬁ\eofrmlaéwlkremeswchocls) b

7.55 (m 4H, Ar fd)a:b&cﬁfhc(gi‘bu@donﬁdthl}\g florR% (dT’ls 2bkbofY &loms ahd l’(éﬁ)n@b‘t ArH),

7.1 1 H A t dq,
29, 21 (1 2y astre At ing et S s afaty, Winseeh'said i Favm it )
El enental anal ys:p;nohaﬂy@ﬁﬁl—ﬂﬁﬁfd&@dl—iﬂth SV ) @@C@&yc(bamﬂjwheﬂdraasll oX 8.5, C
7.18; ob 9 / NJ Cl
.18, obseragd. Hondb(EdcHcloRBoNyRgdSandluntr A8 BT En D tatar) &

2- (chl or ophenyl )t ﬁ@mllabbhwt!th@o@ fgybon. FH RitfeIgeN; atomRigiSaidtaryt gropi r at

rt for 5 h and cgpp t i é;l,—&gml
4- hydr oxy- 4- phe%cgi(ngél? f?ﬁgg]z;g??ﬁa@ 6%%%? ﬁgﬂdggag?l } éﬁ%ux 25

overnight, filt SFIRdRA@NUTENg Ierubshiues ik 1- ﬁequEQ‘tRﬁe Exagplecal (9: 1
hexane/ Et OAc) t argl gupiearel fidhye OM@sHiAd. andlafMRi( COC13) 8 7.91 (d, 1 H),
7.58 (d, 2H), 7. Srg%ddﬂzgl-i) F§ f(t, 2|—3j 7.32 (n)( 5H), 7.26 (t, 3H), 7.16
(t, 3H, 50 (s, 1 : (dd 2H), 2.5 (dq, 2H), 2.2 (dt) 2H), 1.75 (d,
31 ~i~r< ZX3 WO 00/ 0654 PCT~L~S99I 1- 116 -23 2H). Dissolve the title
conpound in ether, add HCI/Et20 (1 M to give the HCl salt. M5 C (378 (M1l
); Elenental analysis for C2aH24NOCI . HC1. 0. 2H20: calcd: C 68.97, H 6.13, N
3.35, C 16.96: observed: C 68.87, H6.04, N 3.35, C 17.00. 5 Exanple 10
OHN O\ \ St _ ep 1. Alkylate a solution of 4-piperidone nonohydrate
hydrochl oride (880 ng, 5 mvol) in CH3CN with mandelonitrile (1 g, 7.51
rrrml) u5| ng the procedure descrl bed |n Exarrpl e 9 Chromat ography of the

Y e 1 oy -, . T P~ o "




3 1 N At~ 2003 W 00/06545 PCT/1JS99/1.i16~ , -24 St,_e_p__1 Al kyl aEN IQAP
sol utton of 1-phenyl-7,3,8-triazaspiro~4,5Jdecan-4- one (0.5g) in CH3 AR 2003 -
usi ng the procedure described in St ep 1 of Exanple 1 to pfoduce desired
conpound. awly fdagskat e the product from Step 1) PCT/US99/14165
1- phenyl - 8- (di phenyl nmethyl)5 1, 3, 8~=t ~i azagif-~o( 4, 5] decan- 4-one (0.4 g)
with CH31 using the procedure descrl bed in Step 2 of Exanple 1 to produce
the title conmpound (0.25 g). 1 HNWR (CDC13) 8 1.70 (d, 2H), 2.85 (m 6H),
3.05(s, 3H), 4.50 (s, 1 H) 4.72 (s) 2H), 6.95 (t, 1H), 7.05(d 2H),
7.20-7.60 (m i2H). 1038 Ppﬁy afHIRY Gtbubxasrldéimel aivovd., wf@é‘f’éhr@yl ng
er

the appropriate startln ma nds- shown .in the fol | ow bl es
ppror ot oy 15
' 1 are prepare®ner@bierg erBQQ aptom the alkyl m@igty faviepgen ng%@ i ned
(80y." 167 (70) @'@2‘&35@2 s oo o et NEal 986 1
t
79 . 167 100C3~ H3- MR !1%’%19 (%‘2"‘})3"9%‘;9( %8‘6 eSS \DPRE s, 2
(53), 275. 105( 24s)axd:ummgn@@(>vasetly penyedsd a(nladj)acazosfcrasmalmexnesﬁs. 1 37

1%, RISt gt by 10 (G280 0

(100) CH20Et C26H2gNOCl Y/rgpresgrgs gatura PPOFYCHE 1B PBHRDT 8 NG
eyetoalk l t t13617': (3 I PEHRO 8 tRcH2

igg CIZ—;NI(—I 33), gg:ﬁgbérl@@msl&-éf&ab ﬁ%&%@ﬁ&&ﬁ% ?H@ﬁgl H%}glﬁgl}(yfn) 167

462.1 (15), 461M€ ’Asl%E 3°f(t§?r@\7%§551ﬂ3§ﬂ5’f“&§éfg??siﬂwnla‘(°m”5%1 1

Eigg EltlglN;CIjz %Ifé Cy 3R céd{iﬁlsESbggﬂ?l( %?ﬂd)n@e}ﬁbnﬂbor(t&%ubsmﬂted and

76C2s H3sN20: HCl%?%ﬁ.‘Zl\@ H"éé‘) 2l &SRy @‘f“%ﬂf"’igﬁ '%éps -

~OCHgC28H32N2~2~ N HCl cytdealkyiatky| Bsreé@nts @6 alkyL gyoup,6ds deﬁqteéabove

N~OCH3C28H34N20: HC1~, ~N
(CH2) 3NMe2 HESI V%%éﬁﬁ'g%%é%‘%g @33853@%?’%%)%@ z'lé%é mpwhl@@é%g”

(CH2) 3NMe2C31 HA&Y ﬂgtmmh Qv%tq ttoes CYQ@@'MQ"OUH%?N%@!P)H cycloalkyMs-a8s 2003
WD 001 065451526 da@iRek abd¥ed 4~ f ps- 0 C30H30N2~2ES| - 451 (100), 283 (8), 167

94) ~ ~C34Ha3N3~: HO ~~N (CH NH 2 510 8 4 (73), 167
Eloz)) Hei. N ( CH2) 3NH" dt%% %ﬁﬁ%?’%& qreghro 8)2“@;' (167 (100) C31 H31

N3~: HC1 HCl 462(100), fs?étérdafm rebd@sdrb )cyclic-graupsthaidinly a2 N thrEd HES| 437

(1990 7% 1. ) plf bt b AN AT iind i

S~C30H32N2S: chaﬂmew:ﬁae rinpostyyctasy afid havirgra cpé)aent numoep B erizsalige ¢ S|

8 69 0
3 (509, (3ot oo R BOMAC SN 120

(100) CH2NVe2C27 Bipngde °1b‘b)=ar apmy)Whegin said hele?
(77) NH2C24H26N2 griSiESiptiBASIIY 48) be3R6ed With 36 of THENNEKYCHR)IMEIKAC31 HAL

N3: HCLESI 456 7 (60)
326 (100), 167 ?‘ﬂ %%R"%het%%fﬁ%é '\RBSOB%%%'E@%%{?%%J@% 6%1)
H39N3: HCl | ESI 453mp$69uta@26:a(rbol) ormoqelroapmmem@etmmsrmaogw 326 )
(25), 167 (2400)MdVaieta RS J%\{ ) ;E§b %ﬁ%néﬁ@bﬁd%%éaéénde@subsmuted and
100) NMe2C26H30N2:, HCl %I 371 82 00) % 2 X
wherein the heteroaryl rmg can be substituted with’1-3 R® groups;
representative heteroaryl groups can include, for example, furanyl,
thienyl, imidazoy!, pyrimidinyl, triazoly!, 2-, 3- or 4-pyridyi or 2-, 3- or 4-

pyridyl N-oxide wherein pyridyl N-oxide can be represented as:
Y NN N
L) GJ U
2 + 2
N N
0 0- é

heteroarylalky! represents an alkyl group, as defined above,
wherein one or more hydrogen atoms have been replaced by one or
more heteroary! groups, as defined above;

)

30



. N HO- wherein X1 is as defined bel ow X1Physi cal DataC24H2sSNOFA8 343.
342.1 26 ( ,, ( )Br | ~C24H24Bf NO. ESI 424 (20) 422 (18) 167-2 (92) C~~5I7 NAP 2003
~C24H2aNCOd (Cl 363 (43), 362 (22), 167.20 (100) C24H24FN0O361 (22), 167.2

(75)-Benzyl C2 I}%%l 358.1 (62), 167 (78)n-Propyl - C27H3~ NO. H@@Bhesw) FAB
386.1 46 , 16 16 G w | C25H23NOF3CL~ ~ -fAc 3El 369 (3), 368 (14), 167

(100) C25H24F3N0~~ F3c FAB 413(31), 412 (57), 167 (100) 3 1 N-~-a; 2003 WO
001 06545 28 _ PCT/L~S99li.i16 MO C25H27N-2CI 374.45 M+l , 266.30 (39%,
167.25 ( 100% ( )I\/EZN C26~' 130N2~FAB 387 (86%, 369 (229 w C25H26NOFi

D 3762 (800 STohdheletgibel g ledfin LRAIRAEONAE 1S O 0
3 35 (18 /), 360. icpa(rkzgw@z@ﬂﬁvmmréb'y\ir@ 4066 38ThGIBAtoms; interrypied b Y3‘E1b° 35

(47), 167.25 (10@)@@?5%3&%%@@!%3@@&%5(@-/&8 ans. -81?{2(122%@%@24:85 i§ 28)
167. 25( 100) VB cagp 358, 340. 3 167. 25 100 (

) () () (MeC25 D&P g@cgvg@rwg 091@5’?ﬁ355%!§ ““gam?yﬁf’s}’é'” ORgPr3%0100

§ )(()% g o%)) g éﬁggk&rg%@ggbo%ﬁ& BBick Ho, n@6inpat 2tdindvelcRSradter, tolthd. rity; () (

SOFAB 375 (10) "é"(‘)er(?*!ib?‘1 9%)8’%"“(%%%”%@&@%@@%‘ %%“%%‘gg‘? 388

100 312 48 ( ). (na)y sybstituted) and MagNeR2Bethete(ocytioalkd Togcdn be , 378.2 31
Et ~C26H29NOC 7

0 " s T orar, %%%%%%’%”ée 2 FRCHoRs; [enieshitigdrdovkiodil arpubs §

349.3 7 348 917 (nojudg 2y or $rietrahydrehuamdngraBs 3?2@(*‘6/5*}0‘“% (g §y:n3- or 4-

propyl C2~H3~ d\IOE§l£e$|&ﬁwaﬁ7él)or 49(rohgn mbu:eybﬁ:z | 24Q0.4ldick8nyl, 167
100) C2~ H25NQO HC1ESI 308 ),

167. C22H23N~-2: HCI' O 334. 25 (34
333.25 (26), 316.25 100y 82 @)[\Iw HCI 50. 2 349. 35
(24), 332.25 (41")°fp'g Vﬁs (1 a)czzlqzs cWhQB%”%’ﬁ@ﬂS 3%6@%5 (18),
332.25 (20)) 167aBbvd aRAXTED31 0r 24" ~20: HClESI 345.1 (68), 167
(100) C22H23N02Cl 334. 2 { 333..25 .(24), 31 67,. 25 0
C25H24N20: HCLFAB 3609. 3%% R‘%%"Q“%“a' é’é‘%"%%if@d in ‘{’ '3?”‘%@2' ”'Wz%kl??'hotﬂ%
310. 40 (38), 3091 is(pressnt, opexill a(rma)(? faeTs dee bammuhmsmcmu carbps
362.1 100 2 (100) C2~ H2~NO HClCI 4
2082 (6. 307, 33 fe'%s%?%%ﬁ%ﬁ?@%%@“’ e e
00/ 06545 -30 PCT/ 1~599-W 0 'R SRt @9“@@@9%@9 ?!?%'%9‘}‘9 AWy 15
(71), 167.25 (10fnes i tHe2dABudel shown in the definition indicate the points of
attachment to to the 4-position carbon of the piperidinyl ring, e.g.,
compounds of the following formulas are formed:

R”N_.(_\)m

)

20 zz z'7 2

Certain compounds of the invention may exist in different

ZT

stereoisomeric forms (e.g., enantiomers, diastereoisomers and
atropisomers) . The invention contemplates all such sterecisomers both
in pure form and in mixture, including racemic mixtures.

25 Certain compounds will be acidic in nature, e.g. those compounds
which possess a carboxyl or phenolic hydroxyl group. These
compounds may form pharmaceutically acceptable salts. Examples of
such salts may include sodium, potassium, calcium, aluminum, gold and
silver salts. Also contemplated are salts formed with pharmaceutically



Cl 351.1 (52), 350.1 (8), 266.15 (12), 167.2 (100) nne C27H2gN20: HC! FAB
397. 2" (80), 167 2 (100) | CHoNHp CHN OHCO 25 28 2 i ~ ~' E | 373. 1328Mi% 2007
167 1 0 S (), ( 0) CH0 H C2$H2~N02: HCl ES1 374.1 43 167 100 ( ), ( )

Table 3 i O-/N- Z' wherein Z1 and Z2 are as defined he}pdhy diis2
Physi cal D‘é@éo&/%sﬂ: CzaHzaNOClI Cl 380 (-39), 378.1 (100) 201 /?106) w

CzaHz3NOF2 ClI 380. 15 (79), 379. 15 (47), 362.05 (t00) ~°
Cz3HzaNzO HCl ESI 345.1 (69), 327.1 (49), 168 (100) J''! ~ ~ CZSHzaNzQ HCl
ESI 345.1 (58) 168 (100) ~'' i | ~ C25Hz, NO HCOI O 358.20 (60), 340.20 (51

bus 1 (09) s RebREblERindt by mes Aimbria iyl Eisier, hyafodatidfittes. %
C2sH2~NO HCI  ESN- swwgi(n@arrme antgthe(like00) i | ~t. .~ ~ ~ C2aH2aNOCl : HCI

Cl 380.10 (30), 378. 7
195. 1 (1oo§ i)~' %{é"ék@bs'c WE‘%?%SI 358, %ng}gaéaﬁﬂal@ gocjedlgl% |
~ ~ F3 C2sH2aONRRl$8-9r2eid additiogeajiso Fprexsmyple, pyndo-nitregen éTmts HCl

ESI 412.1 (83), totAbsaitg m)strong acig-dhile 6 Md@xaﬁz&%%bu%ﬂuén@%

195.1 (100) | aH2 HCI Sl 424.10 (4 422 4.7
2451 { 30b) - such as & 2R PR A T S FitpdgeakdAcidd yexdfioles o

C2sHzaONF3: HC  &Sitablé 2c1dg fotBali2Adomafioh HeE hyaFSchlotic,~Ssulturic; pho€phbiBleNOF: HCl

562,15 (80) . 20800k o Pkals, rpaReies shfific PEITE Whar Sucinid dscbivls %)

(32), 412 (45),mzdgicimetbanesiHonic annsme,n\mmllaudqarboxylmscmcwell( 100),

égHgg(NalzghoF krﬁoxﬂmﬁ’o tﬁ‘g%)g \4@%@94&556 EQTé H?@Eﬂépa%é*bfc&ntacung

< 79.15 (45), 362, 0? &e qq{g
sH2sNO2: HO PR f1ee bgsg an)wm'm@uﬂlcqeqt@mpum of the desi a@ﬂéﬂ?fﬂéECﬂo ~
~ FAB 374.1 ( 19@hit id9e CBAVentional Manher. Ohd&RabiaNeGormel mEABe380. 1 (27),
378.2 (80), 201regeg1eral)ed by treating the salt with a suitable dilute aqueous base
solution such as dilute aqueous NaOH, potassium carbonate, ammonia
15 and soaium bicarbonaté. The free base forms differ from their respective
salt forms somewhat in certain physical properties, such as solubility in
polar solvents, but the acid and base salts are otherwise equivalent to
their respective free base forms for purposes of the invention.
All such acid and base salts are intended to be pharmaceutically
20 acceptable salts within the scope of the invention and all acid and base
salts are considered equivalent to the free forms of the corresponding
compounds for purpopses of the invention.
Compounds of the invention can be prepared by known methods
from starting materials either known in the art or prepared by methods )
25 known in the art. Examples of general procedures and specific
preparative examples are given below.
Typically, X1 X2-substituted piperidines are alkylated with
Z1,Z22,Z3-substituted halomethanes in the presence of excess bases
such as KoCO3; and Et3N, in solvents such as DMF, THF or CH3CN, at
30 room temperature or at elevated temperatures.
X1,X2-substituted piperidines are either commercially available or
made by known procedures. For example, 4-hydroxy-4-phenyl-
piperidine can be converted to a 4-tBoc-amino-4-phenylpiperidine
according to the following reaction scheme, wherein Bn is benzyl, Ph is
35 phenyl and Boc is t-butoxycarbonyl:



~'~ ~ ~ | ~"' C2sH2~NO HCl ~ ESI 358.1 (15), 181.1 (100) Methyl ~ ~ ~

C~gH2gNO: HCl ESI 282.1 (100), 160.0 (84.5) Ethyl ~ ~ ~ C2f | H25NO HCl JESMAR 2003
296. 1 (100), 160 0 (84) :'~~ ~~ ~ C2~H2~NO HC1 ESI 310.1 (100 , 160.1 52
C22H2gNO HCly ¢34, 1(100), 160.1 (52) i~ ~ ~ Cz3H3i NO HO @@&T1888/1314:
100), 266. 20 (77‘3 160. 35 (17) C2aH33NO HEH3ESI 352.1 (100), 160.0 (41.83)
r~ ~ 1 C23H2gNO HCI ESI 336.1 (66.39), 160.0 (63)) 159 ( 100) ~* N~ ~ ~ |
C. 2, 3H30N202: HC1 ESI 367.1 (35), 190 (100) f° ~ ~ C23H3~NO HC1 ESI 338.1
(100), 161.0 (36)) 160 (70) ~ 1 NiH; 2003 V\D 00| 06545 - 33

PCT/ 1JS99/ 1. 116~ Table 4 X2 ZZ Xi wherein X-, a Z2 are as defined
bel ow X~ X2. Z~ Okysi cal tFNhIZMeg'SaGN oN2: Hd | ~ | ESI
323(71 ), 306 (1 160831 A%;,I—hlgﬁ@ H Eé/o BEQaq £3), 306 (
100) CH NH ~"L.[~ ;-] ——ez3 D ~1 [ESI 39 (9BEOH.7ARTLO0), 160
19 i H.'~, ., Ww]. #f BMEzaH: s HOL 2 ~~N ~ | 433 (100)s0 820 (65),

174 (58 NH ~H3 fr [ CzEdaNz: Hea | 2R3 ~ ~ | GO 3B (47), 340 s~ ~ | (24),
279 (8), 181 100 ,~~ ~ ~ cstsest3H@1aQH ~66Jo ESI 433 (100) 320 ° (42),
174 (77) CH3 ~~ s HCI | : NH%“O 27:3,%1% ~ NHBéc ) NH2 CH3
CH3 C261 f 3onz: ) ‘i" OOH3  H-g\N2S: HO |
S o~p ! 46t , 54Ii(30) 195 (_100) N#2 c~ C-
CZ4HzaNzCIz HCl ~ ESI 413 18)) s~ ~ MdOH; £26), 3 (39) 394 (51
), 237 (69), 235 Bn100) Ci@H Br NO HCB5%H ~ ~ s.r W 450 ( 12),

395, "N 9 6L ilo%g"ﬂeiciﬂ@‘& ay&itte V&%’%&@S Sy Rereler it ,(,%g%ngS 11
i ( 100) 406.1 groip) awﬂeﬁmg ge@eBate is-thendreate@SVithl 8les 26N, T9s H /
2 ok 7 sho) e G MR i Scnela AT B B0,
396 (56), 3% (irB)4-apyno copm)ouUEB5The@mine guepp mp@e@edez@mz@mmﬂzhﬂm
561 4425 (31 )4R3I%erzy gloup is removed by hydrogenolysis to produce the desired
4-amino-piperidine derivative.
The 4-(protected)amino-piperidine then can be reacted with a
Z1,Z2 Z3-halomethane and the protecting group removed. The amine
10 (i.e., X2 is -NH2) can undergo various standard conversions to obtain
amine derivatives. For example, the amine of formula | can be reacted
with a R22-carboxaldehyde in the presence of a mild reducing agent
such as Na(OAc)3BH or with a compound of the formula R22-L, wherein
L is a leaving group such as Cl or Br, in the presence of a base such as
15  Et3N.
An alternative method for preparing compounds of formula |
wherein X1is R7-aryl and X2 is OH involves alkylating a 4-piperidone
hydrochloride with a Z1,Z2,Z3-halomethane, then reacting the ketone
with an appropriately substituted R7-phenylmagnesium bromide or with
20 a compound of the formula X-L', wherein L is Br or I, and n-butyi-
lithium.
X1,X2-substituted compounds of formula | can be converted into
other compounds of formula | by performing reactions well known in the
art on the X1 and/or X2 substituents. For example, a carboxaldehyde-
25  substituted piperidine (i.e., X2 is -CHO) can be converted to a substituted
piperidine wherein X2 is R13-0-CH>-, as shown in the following
procedure for a compound of formula | wherein X1 is phenyl, Z1 and Z2
are each phenyl, and R1, R2, R3 and R4, and Z3 are H :



100 O CH3 CH3 C3pH3gNpOS w Il ~S, ~N~"'scH3 ~ 't; s.s | ~ ESI 473 (39), J,‘Qf

( 100) 0 CH3 CH3 C-H-N20 ~ | N = ~ ~ ~.) ~ ~ ESI 475 (41 ), 195 C—. 3.1 FiR 2003
.1~ (100) ‘0 C8 B C-H- N202 | ~N- OCHg = ..~ st = ESI 443(31), 195 H -

cH3 C3ahH~, N20: HCL ss ~ ESI 439 (17), 195 (

O O-tuanoRolupRst (S 20 et o8 (30%) 195 S— H~ | Pép/%”ﬂ‘gﬂs
“H | %cH3 cH3 Cs3HssN2: HO ~.r ~ ES| 461 (17). 354 (28), 195( 100) -
| U~~~ z~03 WD 001 06545 -35 PCTI US99~1.i16~ O O C ESi HA552~71? 453 | ~ |
75 396( 7) 394 H O ~ (). (), (10), 237 (73), 235 ( 100) O OH OB CHy

\

CzgH31N2~3F3. HO | ~~ H-CF3 | “z:_.ss | i j g B ~ ( (507), O~ ~ .~,,
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Compounds of formula | wherein X1 is a benzofused nitrogen-
containing heterocycle having an R11 substituent other than hydrogen
10 are prepared by reacting the corresponding compounds wherein R11 is
hydrogen with a compound of the formula R11L (R11isnot H, and L is as
defined above).
Alternatively, X1,X2-substituted piperidine starting materials can
be converted into other X1,X2-substituted piperidines by similar
15  procedures before reacting with the Z1,Z2,Z3-substituted halomethane.
For compounds of formula | wherein R1, R2, R3 and R4 variously
form alkylene bridges, commercially available N-protected 4-
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Similar procedures, or others known in the arnt, can be used to
10 prepare compounds wherein the Z substituents are other than phenyl.
Compounds of the present invention and preparative starting
materials thereof, are exemplified by the foliowing examples, which
should not be construed as limiting the scope of the disclosure.
The following solvents and reagents are referred to herein by the
15  abbreviations indicated: tetrahydrofuran (THF); ethanol (EtOH);
methano! (MeOH); acetic acid (HOAc or AcOH); ethyl acetate (EtOAc);
N,N-dimethylformamide (DMF); and diethy! ether (EtoO). Room
temperature is abbreviated as .
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15 Step 2: 4-Methylphenylmagnesium bromide (0.5 M in THF, 1.75 ml, 0.87
mmol) was added to a solution of product of Step 1 (191 mg, 0.72 mmol)
in THF dropwise at 0°C. The solution was stirred at 0° for 2h, quenched
with ice-H20, extracted with EtOAc, washed with H2O and brine, dried,
and concentrated. Chromatography of the residue on silica (95:5

20 hexane/EtOAc, 93:7 hexane/EtOAc) gave the title compound (0.091 g,
30%). 'H NMR (CDCl3) 8 7.5 (m, 6H, ArH), 7.3 (1, 4H, ArH), 7.2 (t, 4H,
ArH), 4.35 (s, 1H), 2.8 (d, 2H), 2.4 (m, 5H), 2.2 (td, 2H), 1.75 (d, 2H),

MS (CI) 358 (M+1); Elemental analysis for C25H27NO.1.2 HyO: calced:
C 79.2, H7.82, N 3.69; observed: C 78.90, H 8.02, N 3.85.
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15 Step 1: 4-Phenyl-4-piperidinecarboxaldehyde (1.0 g, 5.29 mM) was
alkylated using the procedure of Example 1, Step 1, to obtain the
desired product (1.69g, 90%). 'H NMR (CDCl3): 6 2.40 (m, 4H), 2.50 (m
2H), 2.85 (m, 2H), 4.25 (s, 1H), 7.20-7.50 (m, 15H), 9.42 (s,1H).

Step 2: A solution of the product from Step1 (3.0 g, 8.45 mmol) was

20 cooled to 0°C and treated with NaBH,4 (1.0 g. 26.32 mmol). After 0.5 h,
reaction mixture was treated with 1N HCI and concentrated. The residue
was extracted with CH>Clp, dried (MgSQOy4) and evaporated. Column
chromatography on the residue (4:1 hexane:EtOAc) produced desired
primary alcohol. 'H NMR (CDCl3): § 2.00 (m, 2H), 2.25 (m, 4H), 2.65 (m

25 2H), 3.65 (d, 2H), 4.20 (s, 1H), 4.25 (d, 1H), 7.2-7.6 (m, 15H).

Step 3: The product of Step 2 was treated with NaH in DMF at 0°C for
0.5h. CHal was added and reaction was warmed up to rt. After stirring
overnight, the reaction mixture was poured on ice, extracted with Et20,
dried (MgSOy4) and evaporated. Column chromatography on the

30 residue produced the title compound. "H NMR (CDCl3): 6 2.10 (m, 4H),
2.40 (m, 2H), 2.78 (m, 2H), 2.90 (m, 2H), 3.00(s, 3H), 4.38 (s, 1H), 7.21-
7.52 (m, 15H).
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5 and bromodiphenyimethane (6.38 g, 25.80 mM) and stirred at rt under
N» for 20h. The reaction mixture was concentrated in vacuo and
partitioned between EtOAc and H,O. The organic layer was washed
with twice with water, then brine, and dried (MgSQy), filtered and
concentrated. Chromatography (SiOz, 19:1 hexane/EtOAc) gave 6.0g -~
10 (76%) of the desired product. 'H NMR (CDClg): § 2.21 (m, 4H), 2.49 (,
J=12.3Hz, 2H), 3.11 (d, J=12.5 Hz, 2H), 4.46 (s, 1H), 7.45 (m, 15H).
Step 2: A solution of the product (6.0 g, 17 mM) of Step 1 in E120 (40 mli)
was cooled to 0°C and treated with a 1M solution of of LAH (34.10 ml, 34
mM), dropwise, under Np, over 0.5 h. The reaction mixture was allowed
15 to warm to rt and then refluxed for 4h. The reaction mixture was cooled
to 0°C and treated with water (8 eq.). The reaction mixture was allowed
to warm to rt and was stirred for 1 h. The resultant solid was filtered off
and rinsed with E120, and the filtrate was concentrated to yield 5.45 g
(90%) of desired product. 'H NMR (CD30D): § 1.84 (m, 2H), 2.16 (m
20 4H), 2.56 (m, 2H), 2.68 (m, 2H), 4.07 (s, 1H), 7.25 (m, 15H).
Step 3: A solution of the product (0.2 g, 0.56 mM) of Step 2 in CH2Clp (3
ml) was treated with benzoyl chlonde (0.078 mi, 0.673 mM) and pyridine
(0.045g, 0.568 mM) at rt for 18 h under Np. The reaction mixture was
concentrated, then partitioned between H>O and CH>Cl>. The organic
25 layer was washed with water (2x) and brine, then dried (MgSQOy), filtered
and concentrated. Chromatography (SiO2, 3:1 hexane/EtOAc) gave 0.2
g (77%) of the desired product. 'H NMR (CD30D): § 2.13 (m, 6H), 2.66
(m, 4H) 3.50 (s, 2H), 4.07 (s, 1H), 7.11-7.65 (m, 20H).
Step 4: A solution of the product (0.075 g, 0.16 mM) of Step 3 in THF (3
30 ml) was cooled to 0°C with stirring. LAH (solid, 0.025 g, 0.65 mM) was
added under N3 and stirring was continued for 0.25h. The reaction
mixture was then refluxed for 5 h, then stirred at rt for 18h. The reaction
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i, ¢~ . C33H38N4CI20 . 2HC1 ESI: 577 (56) 343 (100) ~~fN ~ """
C33H3eCl12NeO | ~ ESI 577 (100), 343 (45) c~ -"."._ C33H38C12M0 | ~ ESI 577

C3, Haa NaO . '~N | (100 | 1) )G ~ ~~ ES|
592 (100)) 358 (ﬁaqtlorzwte@was aﬂswemé@.mazm 1'and wesstiggg ?'1&)(5} Thg 5

E%é) - 3%1( g‘g)z Neéa ultant @oE@Ma’é&?itel@@ ofiZthPBhinéed with Et20, the ﬁ&rat@%s&&iﬁ@d})ﬁg%
(45), 297 OH (45&"95@@ 34 EP’&%%’*‘?/W 039'68§‘£3°95?Ph¥éﬂet'§§gﬁ%%3 %2 2. 2y "¢~

C~HaoCl zNaO 15 ~ H#&n 59!1C(-tb01])§ EtGA7) ¢8& 0.M35g (20%) ofvthe title cpmpound.
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CINO ~ ' ~N~o~ ! ~ | ~ FAB 663 (100), 234 z')’ i /~N~OH C~ ,: .,
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10 The product of Exampie 5, Step 2 (0.2 g, 0.561 mM) , acetic

anhydride (3 ml) and EtzN (0.096 ml, 0.67 mM) were combined and

stirred at rt for 18h. The reaction mixture was concentrated and

partitioned between H>O and CH>Cl>. The organic layer was washed

with water (2x), brine, then dried (MgSOy), filtered and concentrated to
15 give 0.214 g (95%) of the title compound. TH NMR (CD30D): & 1.87 (m,

5H), 2.16 (m, 4H), 2.61 (m, 2H), 3.31 (s, 2H), 4.07 (s, 1H), 7.12-7.40 {(m,

20H).

Example 7
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20 Step 1: A solution of 4-phenyl-4-hydroxy piperidine (10.0 g, 56.4 mM) in
DMF (60 ml) was treated with EtzN (8.28 ml, 59.2 mM) and benzyl
bromide (7.37 ml, 62.10 mM) and stirred at rt under N2 for 20 h. The
reaction mixture was concentrated in vacuo, basified to pH 8 with
saturated NaHCO3 and partitioned between EtOAc and H2O. The

25 organic layer was washed twice with water, then brine, and dried
(MgSO0O.), filtered and concentrated. Chromatography (neutral AloOs3,
hexane, then 1:1 hexane:EtOAc) gave 11.95 g (80%) of the desired
product.
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~ "r C2sH4oNa~2 | ESI 477.1 (100), 319.1 (100) Hj ~ 1 '"'' C3, H42N4~ ESI
487. 10 (100), 7 ~ |
Y~ (), f20) 8 831 2 mixturd BEERANS e B0 B £ ”"E& @kgg?fg')% AN
C2sH40N4~ FAB 461!3"63)@5)@'\'359 Y4amd, 0.448 mol), cooledip - 15 inan e o FAB
447 (100 391 e k , nr
7 (L00). 391, (Gkolchymdry; amuei3 MaDRMSES “O‘F‘Wﬁ"“?d""

C30Ha2Napz ESI '1"%%%953'“'9938"1 t%fi’é erfﬁ%ﬁﬁé‘&l@a%ﬁ |15| Cy 90?‘&9@%3 . ( 9),
3 .1 (100) , 5~ HAESOMH4y' ™I, 0C34 MjaiSaied EDBpwhee. it 9RJoroB5 8tidrir(dl Gdhile

C~;-|~CI AK; 2(5:3 gga 2”"\39“3'”&] L‘ﬂ%e(ri%ig?']"p%%‘)“(ig’?’éo é 19%(93"%91‘3%%5%12Na0 H

| ~ ESI 461 (100benBGmC(\@H)ar(dlrea{:tsbnm:x@:rewyamtimé@iZN@(D 18h. Themsiachan

100 224 (fi4 9 0 31 (33
é~ F)3 2ot ( C'27)rBﬁI:urﬁ3w5'F p@ugelscii ﬁga‘@yéﬁgg tb p?&'?%ltﬁ% 5@k IQéOI--ﬁI ( )
2s 32 2 a~ | ESIsogtion m}% mamano@g)a tgmRerature pf 25°C. d’i‘ﬁ{?@@i@m!mr& |
ESI 487 (109), 483s W& extracted with CHoClp, and the organic layer was washed with

water (2x), then brine, and dried (MgSOy), filtered and concentrated.
Recrystalization with EtOAc/hexane (1:10) gave 22.35 g (68%) of
desired compound. TH NMR (CD30D): 6 2.10 (m, 2H), 2.40 (m, 4H),
2.82 (d, J=11.50 Hz, 2H), 3.57 (s, 2H), 7.20-7.43 {m, 10H), 8.05 (s, 1H).

15 Step 3: The product of Step 2 (20 g, 67.9 mM) and 5% (w/w)
concentrated HCI (ag)/CH30H (350 ml) were stirred under N3 for 48 h.
The mixture was concentrated to yield a foam which was suspended in
Et>O and concentrated to remove excess HCl. The resultant solid was
resuspended in Eto0, collected by vacuum filtration, washed with Et2O

20 and dried under vacuum to give (23 g, 100%) of desired product.

TH NMR (CD30D) of di-HCl salt: §2.59 (1, J= 13.3 Hz, 2H), 2.93 (t, J=
13.3 Hz, 2H), 3.07 (d, J=13.50 Hz, 2H), 3.58 (d, J=13 Hz, 2H), 4.26 (s,
2H), 7.56 (m, 10H).

Step 4: The product of Step 3 (24.10 g, 71 mM), CH2Cl> (300 mi),

25 (tBoc)20 (17.0 g, 78.1 mM) and Et3N (14.37 g, 0.142 M) were combined
and stirred under No, at rt, for 18hrs. The reaction mixture was
partitioned between CH>Cl> and H20, and the aqueous layer was
extracted with CH»Clo. The combined organic layers were washed with
water (2x), then brine, and dried (MgSOQy), filtered and concentrated.

30 The resulting solid was suspended in Et20 and sonicated, filtered and
dried to produce the desired compound (21.98 g, 830%,). 'H NMR
(CD30D): 6 1.09 (bs, 2H), 1.39 (s, 1H), 2.05 (m, 2H), 2.34 (m, 4H), 2.65
(d, J= 11.8 Hz, 2H), 3.56 (s, 2H), 7.18-7.40 (m, 10H).

Step 5: The product of Step 4 (5.22 g, 14.2 mM), CH30H (430 ml).

35 Pd(OH)2/C (3.0 g) and NH4COOH (18.86 g, 0.298 M) were combined



~ 1 M~R 2~ ~ V0 00/ 06545 -50 PCT/L' S99~ 1.116 N .,'". C3, Ha. aNAOESI, .
© 489.1 (100), 331.1 (68)N "' GsoHaoNa-ES| 473.1 (100), 315. 1 (55), JLNA 2003
: ~ ' C32HasNaO-ESI 503.1 (100), 345.1 (834)N C-HasNaO ES) 515. 1

73), 357. 1 100), 258. 1 (9)/ , nr C32HAONA~SES| 433.1 (22)) 37 .

(83) C32HaaNAVRN08HE 1 (80), 343.1 (100), g;r 1 (7)., 159. ethussonaiss

(69) Cs2HaoNa02ESI 513.1 (87), 433.1 (32),355.1 (100)) 275 1 (12) ~~./ ~N-ph~

"' ~C3aHa2Na~ES| 523.1 (91 ), 365.1 (100)-1 ..,.,... ~ C32H3eC12Na0l ~ J

~ESI 565 (100), 331 (56), 235(52)H ' "'~ CZSH2~N8@ ~ ~ | ~ESI 398 (100},

397 (4) N~ .;..._F FN40+. ., ~ ~l, ESl 457 ~ES|
461 Egé), 231 (188%2’%&’?%%8@?" Sagar B Jergeanhon itk e hered TS

: r C30Ha2NaG2ES|  46lite] w@ashing 831 .CH{®HI) Ttﬁ&oohmned)ﬁbtmes we@ewwestram 1
42), 524.1 (53 , G2( ESl
2163)(100) 251 B PR “%e( @82%3@#1\&&%%“%'% ofifeH pictibey 4504 ( HY §> %tﬁg:‘; (
~C26H~C12N40ESI 490 @86?%8‘93 1607H),2u8Q 1-2K): 2.26 ( (ﬂ@z@m I\%%;WESH AY7-
(88), 224 (109)Cy Izh nl~,\l45$.;)26 35ESI 455 (100), 228 (85),,~ ~N-,

100y 505 ( 10y SR adne oo st S SRR G0t e, GERLIOUE MO E Y oo).
2§p(45) '~ ~N~. (1.75 IR G B3EBMNMOand bBorlﬁéBldB@hyBﬁemael(QO?Q%m 9 mM) wejd
B
171(20), , ~. ~N-~ CORCETREatEERACORNB 43altanEsduEowas PartitiaradBsineen HoO- |
"8 138, (10, SRIER e el IRt %ﬁgs%ﬁ%m Lt
(100), 242 (90) Hdred (MaSi@y) lxtbtbemg and cpnog)tratedy hmgmw@o(neml 479.1
(100), 424.1 (31p), 03,3 hekahé3thenZD3-Hexahd: QtOAc) e2.85 g (BidaeFOES] 479. 1
(100), 424.1 (11dg$|redlprod(‘|c? H%\?faR d&%D 3 1. gzsléléﬁgcl %Og I7E§I2 585 1
(m, 2H), 2.24 (m, 4H), 2.74 (d, J= 12.1 Hz, 2H), 4.27 (s, 1H), 7.10-7.47
15  (m, 15H).
Step 7: The product of Step 6 (4.6 g, 10 mM), 1,4-dioxane (38 ml)
and 4 M HCl in 1,4-dioxane (25 ml, 101 mM) were combined and stirred
at rt under N> for 4 h. The mixture was concentrated and the residue
was suspended in Et20 and re-concentrated. The resultant solid was
20 resuspended in Et20, sonicated and the product was collected by
vacuum filtration and dried to give 3.27 g (80% of the desired product.
"H NMR (CD30D) of di-HCl salt: 8 2.91(m, 8H), 5.34 (s, 1H), 7.37-7.77
(m, 15H).
Step 8: To a suspension of the product of Step 7 (0.3 g, 0.722 mM) in
25 CH2Clz (3 ml), under Nz at rt, was added 2-thiophenecarboxaldehyde
(0.133 ml, 1.44 mM). The pH of the reaction was adjusted to 6 with Et3N
and the mixture was stirred for 0.5 h. Na(OAc)3BH (0.230 g, 1.08 mM)
was then added and the reaction mixture was stirred at rt under N» for
3 h. The reaction was quenched with saturated NaHCO3(aq) and
30 partitioned between Et20 and HoO. The organic layer was washed with
H20 (2x), brine, dried (MgSQy), filtered and concentrated.
Chromatography (SiOp, toluene, then 1:19 EtOAc: toluene) gave 0.158
9 (50%) of the desired product. "H NMR (CD30D): 6 1.86 (m, 2H), 2.17
(m, 2H), 2.52 (m, 4H), 3.45 (s, 2H), 4.24 (s, 1H), 6.76 (d. J=3.5 Hz, 1H),
35 6.85(dd, J=3.6 Hz, 1H), 7.13-7.50 (m, 16H).



70), 345. 1 (37),65.0 (100)H """ Caf-izsNsO |~ESI 372.1 (100), 200.1
(4) , C3oHseNa~I |~ESI 471.1 (100), 331.1 (36)HssCZpH23N3 ES! 328 100 3 1ip 2003
E'~la n 2003 WD 00/ 06545 -53 PCTIUS99/1 a 165 H-"~; C2, H31 N30 ESI 342
1001H—" ' C~ 356.1 (100), 171.1 (5)° CZaI - - f s~N30ESI ),
247 1 (20) T‘gﬁﬁ%“é o~ounds of the formul aszghown wherei n Ph réq%ﬁigr/\]&wﬂ
ConmpoundPhysi cal Dat aH3 PhC25H27NO. HC1HO, h N~ESI 358.1 (44.50), 167.0
(100) PhH3~ PhC25H2~NO. HC1HO~-N~ / ~FAB 358.2 (100), 232.i (23.70)Ph PhCH
C2~H2gNO. HCI /r PhCl 348.20 (58), 366.25 (48)Ph. YNPhOH C2gH27NO. HCl ~PnFAB
370.1 (100), 167.0 (100)Ph~, NPhH CZgH3 . HCI FhF@B 398.1 (100), 195.1
(98) H3of f C~ PhC26H2sNOC12. HC1~ /J-° 65), 438.0 (100), 236.9
(38), 234.9 (60)C~O Ph C25H23N02. HClN-- |FAB 370% ( 100), 292.2 ( 18)

31 M'~ 7003 WD 00/ 06545 -54 PCT/US99/ 1- N6 01 | ~ ~ Ph ES|
356.1 (14.77), 168 (20.98), 167 (100) Ph ~N "Pn ESlI 354.1
(55.06), 167.1 (100), i '' N-ph C2sH2sN. e

352.1 (41.94), 167.1
_(100) i HO O N-ph C25H25N02. HCL | ~ ~ p 372. .42), 167 {100) |
H3CO p N-ph C2gH27N02. HCL \~ ph C 386.10 (73), 35%05 (88), 167.25 100 , /
C25H24N30 HC  Bhelt: 48ky(d1B)a sdhfioRbf (44 2ox85ﬁbéﬁzx('raéhiol¥3*p|blel?ﬂmbaﬁ 25
(100), C- / CZ4H'_)}P@ N Pn

HC "~ - ~ 398. 0 0
167. 25 (74), 13 Néé%”k@é’ﬁ?zpﬁi\?%@%%ﬁeé?”é%‘g %S %’5&)6)‘0 167( 28)
Ph \ / C26H2B\30protitice-theNdedlred BomEBiundl2 ( 20) 167 1 (100) 0 0 H

CzsHosFzNO 1 F NSte FhG Ward t& ]aogc)Jlutl&Q%f% [(18(%‘|p}rjrén)):methyl -4-piperidinyl]-
1,3-dihydro-2H-benzimidazo-1-one (2.5 g, 6.6 mmol) in DMF (25 ml) and
stir at rt for 1 h. Add n-butyl iodide to the mixture at rt and stir overnight. ~ !
Quench with ice-H20, extract with EtOAc, wash with H>O and brine, dry

10  (MgSOQ4) and concentrate. Chromatograph the residue on silica (1:9
EtOAc/hexane) to give the title compound (2.35 g). Dissolve the title
compound in Et20, add HCl in Et20 (8 ml, 1 M), stir for 1 h and filter to
give the HCI salt. 'H NMR (CDCl3) § 7.55 (m, 4H, ArH), 7.35 (m, 5H,
ArH), 7.25 (m, 2H, ArH), 7.15 (m, 2H, ArH), 7.1 (m, 1H, ArH), 4.4 (m, 2H),

15  3.95 (1, 2H), 3.15 (d, 2H), 2.6 (dqg, 2H), 2.1 (1, 2H, 1.8, m, 4H), 1.5 (m, 2H),
1.0 (t, 3H); ESI-MS 440 (M+1); Elemental analysis for
C29H33N30.HCIL.H>0: caled: C 70.5, H 7.3, N 8.5, Ci 7.18; observed:

C 70.48, H 7.28, N 8.49, Cl 7.49).
Exampie 9

OH }

.

Add SOCI> (247 mg, 2.07 mmol) to a solution of 2-(chloro-

phenyl)phenyimethanol (300 mg, 1.38 mmol) in CH2Cl> at rt, stir at rt for
5 h and concentrate. Dissolve the residue in CH3CN, add K2CO3,
4-hydroxy-4-phenylpiperidine and Nal. Stir the solution at reflux

25 overnight, filter and concentrate. Chromatograph the residue on silica
(9:1 hexane/EtOAc) to give the title compound. 'H NMR (CDCi3z) & 7.91
(d, 1H), 7.58 (d, 2H), 7.54 (d, 2H), 7.42 (t, 2H), 7.32 (m, 5H), 7.26 (t, 3H),
7.16 (8, 3H), 5.0 (s, 1H), 2.8 (dd, 2H), 2.5 (dq, 2H), 2.2 (dt, 2H), 1.75 (d,



31 M;r? 203 WO 00/0654 -5 5 PCT/ US99; 14165 CzsH2sCINO / 1 NI ~ ESI 406.1

(34.35), 40410 (81,42), ~ 20110 ( 100) |1 HC~HZOND / 1 N | = ESE] i 10
384.1 (54,52), 181 (100) H 3 H N Co—tBCI2N20 ES| 3991 (13.87) 398
(56.98). / 1 N~ 397.1 ( 100) /_ 1 H C2sH2sFNO ESI 388.2 (90). 00)
1P ol N CHOMUIRDE o 1 EST 420, 1 (8.38)., 428.10 (36.55) PC/]'%(’%'*('%

427.1 (74.28) H3 H C2aHsiNO/ 1 N | ~ FAB 350.4 (100), 204.3 (18) (CHz)3CHs

H C25Ha~NO / ° N | ~ FAB 364.40 (100), 204.3 (20) (CHz)aCHs ~ 1 M ~, ~

9~~~~ WD 00l 06545 -56 PCT/1JS9911. t16~ H NH2 Cz~HzsF2Nz0 FAB 435.2 (100),

203.1 (55) r\ N Hz.sBr ~ FA 8
166. 1 $ N)' B (‘Jé'é \Ssé'%;@@i@r\?rés'?muﬁ'”r\?tf‘e’ gk %@(83)’“ ) odvg the®)
(56' ﬁE’? ' Br rB 1 HONgzlt CMBITRBRZBIIM-JN); Elefrditabandigsis, f;31557 (100), 324. 31168)5
r I ' ~Br

' OOH (47), 186. ?g%#ﬁw%'é 2P|2b ca%o%@sﬁ %gg N %%go g%) woOli
/| _~ Cz, HzsNaO GbSNNNIBdI\CEQﬂ 834H 6104,39 3235, C1H04. (100) Ov Cz3H~N30
NON--~N ESI 869.1 (39.66), 368.1 (100) g&ample” NWi ~h Z~u WO 00/ 06545 -57
PCT/1~S99'1 a 16 off C H NO H 28 31 3 ES|_.430.1 (100), 204.1 (52.46) /\ N
~OH/_1 CHCHNO28 27 3 CHO| ~ FAB 4%«100), 225.0 (18), 195 (18)

/1T Ni ~HO/\ 1 HC HNO 30 35\ ESI 426. 00), 408 (11), 223.0 (43) /\ N
i /\ HCH3 C2BH31 N-3

N~ OMe
| Step 1: Alkylate a solution of 4-piperidone monohydrate hydrochloride -

(880 mg, 5 mmol) in CH3CN with mandelonitrile (1 g, 7.51 mmol) using
the procedure described in Example 9. Chromatography of the residue

10 on silica.followed by recrystallization (EtOAc) gives the desired
compound (630 mg).
Step 2: Add a solution of 2-methoxyphenylmagnesium bromide in THF
(24 ml, 0.5 M, 11.85 mmol) to a solution of the product of Step 1 (330 mg,
1.185 mmol) in THF at 0°C. Remove the ice-bath and stir the reaction

15  mixture at refiux for 6 h. Quench the reaction with NH4CI (aqg), extract
with EtOAc, wash with brine, dry and concentrate. Chromatograph the
residue (95.5, 9:1 hexane/EtOAc) to give the title compound (330 mg).
TH NMR (CDCl3) 8 7.76 (d. 1H), 7.62 (d, 1H), 7.55 (d, 1H), 7.45 (t, 1H),
7.34 (m, 3H), 7.24 (m, 2H), 7.03 (t, 1H), 6.90 (d, 2H), 4.88 (s, 1H), 3.89 (s,

20 3H), 2.94 (d, 1H), 2.82 (d. 1H), 2.45 (1d, 2H), 2.26 (1, 2H), 1.78 (d, 2H).
Dissolve the title compound in Et20, add HCl in Et20, stir for 1 h and
filter to give the HCi salt. MS FAB 374.1 (M+1), elemental analysis for
C2sH27NO2.HCI.0.15H,0: caled: C 72.77, H 6.91, N 3.39, Cl 8.59;
obserbed: C 72.76, H 7.02. N 3.59, CI 8.83.

25 Example 11

H3C'N \ L/
0



1 NI ~ ESI 430,1 ( 100), 412.1 ( 11.0), 227.0 CH3 (24.2) /_\ H C25H~NO ESI
364.10 (100), 346 (7) N (CH2)3CH3 HCHNO 21 23 3\ NI ~ FAB 338.111}}@@)2003'
COOH F HC2, H2, FANO2 F ~ | ~ ESI 396.1 (100) H3C/ 1 N F F H C22H27NO3
MeN | ~ Cl 354 (100), 336 (78) Ove H C21 H2, FcNO F | ~ ESI 380. 1'5'5100_ N
CF3 ~ i ~WOeese3 W O 00/ 06545 -58 PCT/ L; ~S99; 1416~ Tabl e BCHUSPY 1A
T--~Z2 \ | wherein Z~ and Z2 are as definé%""ln the follownQ table: Z~ Z2
Ph sical Data C2s H2aN20. HO | ~ 1 ~ FAB 369.2 75, 167.1 100) ( ) ( CH3
CH3 C2~H2gN20.HC1 | ~ ~' | ~ FAB 397.2 (40), 195.1 (100) CH~~, I \
C2sH2sN20. HC1 | ~ ESI 383.1 (11.64), 181.1 (100) C- C- C25H2aN2C120. HC1 ~'
| ~~ i ~ ESI 44%tep 11Alksate asolutionis. Gphenyisb 3B-triegagpiro[45Rlecapatone) |

437.1 (64.05), 2 p e d&de =" ~
(100), 203.1 (7§sg‘ré&) WQ%@E?%F%%%%%&T% “sribed 'EASBtbRoEEfEfQ%’(S? Lot
(70) i J 5 ASSAY® Repducepdiesires] gmrgUBdsay CHO cel | menbrane preparati on
expressing the 21 ARSHAtRrthe HrodilctVieemi Ste bﬁ,tﬁ-ﬁhéhylte-‘(@igﬁbﬁglmethyl)-_ .
concentrations o D J%ler' éwom Cfptl N, A( 5?0 &%M a. ufhfer coa*tlal ni ng
50 mM HEPES EpH7!#y8-tiazamiRktridergM¥eNgs 8) Wit B3RO the Proagegpre
bovi ne serum al bdescribedlin0SEPS2/mb&xatmphe il1rto prodace timb title cbnygauhide.25g3.ay S
were carried outiqy ¥ I 7 , / { rum
al unbrn and 0. 02 %r;%,gg{%%g 5%%‘?225 zféé§)| nbg@a{t%ésgr E%aﬁt &?(;gﬁ‘\
t enper at ure (22CG.72RsdRbl) aB8bI(bd H)i g d@bInd. 207 H0metdit)ane was har vest ed
over GF/B 15 filters presoaked in 0.1 % pol yet hyl enei m ne using a Brandell
cel l i~ 4. ; ~"'~" ?2~03 WD 00106545 PCT/ US99% 1416 _69_ harvester and
washed five 10 mes wi t Wsigihecpiogeduras o bxamales:1 tdhspaEeyieg thedi ng was
determ ned in paaghiopriaky stdrihg #at@AERCONMEIUNISEHOWA i fife RIRWAAGtablks1 ~~M
noci ceptin. All assa}/ Oéats wer e perf'or med in duplicates of total and
non- speci fi ¢ bi n@i%hB"€RRTBE1 cul ati ons of K. were made using nethods wel |
known in the art. For conpounds of this i @thon, Ki val ues were
determned to be in the range of 0.6 to 3000 nM t h conpounds having a Ki
value less than 7 O nM being preferr f or representative
conpounds of the invention are as fq ads Ki (nM\/ n HO Ph \ /
200 H2N Ph B / ph 60 HO N-(Ph C ~ / \ OHPh 2.3 Ph~N Ph O

Ph NCPh 77 /\ h,a H -~ "--' P h 3, ' 0
15 wherein X2 is as defined below:
x> Physical Data
H C24H25N
FAB 283.3 (100), 167.2 52)
OMe CasH27NO
FAB 358 (80), 167 (70)
OEt C2gN2gNO:HCI )
FAB 342 (67) 167 (100)
?w-’._o\/\ C27H31NO
ESI 386.1 (79), 167 (100)
C31H31NO:HCI
350\/© ESI 434.2 (62), 167 (100)
CN CasHa4N2
FAB 353.2 (53), 275.10 (24).
CHO C2g5H25NO
Cl 356 (28), 167 (100)
CHoOH CasH27NO
Cl 358.1 (37), 167 (100)




I I~i,~i " " ~ 23 WD 001 06545 PCT/US99I 1.t 165 -60 Using the procedures
described in the Eur opean Journal of Pharmacol oav, 336 (1997), p. 2333242AR 2003
t he agoni st activity of conpounds of the i nventi on was determ ned:

Sti mul atlonvoéoé,&gﬁ] GIP~yS bendi ng Com ound to human ORL-1 r ecenisod 465

100 nMN ONON' I WHO 77 1 N1 i NH2 OH 43-23- NJ I~ /NHp i OH NJ 59 I.
N-NHME O N~ 1 102 . . | ~1, NH2 | OH71 1 N-1 I~ ~N~NH2 \ / N~O O 43 N
i~1, | i~~ ~lt~ L~08 WD 00/ 06545 -61 PC T/US99/1.116~ ~Me N N ~0 15 | N
0 H.-N\N~ONwIl ~951 NC HN~ONI~N1207 FHN~i Fi 20 ~1 H Br
NIl: gr 70 ~1 H N =T NB<JIO0T 7\ _ udres Tne efrecty of
noci cepti n agonijst CoA (0.3 - [1o3ampkyy: .0.) and Conpound B (10
my/ kg, p.o.) § iUCheeA@B . _, AB/GS1B46), 16715 (1®@D 3 PCT/ US99/|1 s
165 NH2 \ ~ H
CH>0OMe C25H27NO
FAB 357.10 (10), 167 (100)
CH,OEt CogH29NO
Cl 373.3 (12), 372(42), 167 (100)
JJ\ CSOH34NO
* f\o C! 440.25 (33), 439.2 (100), 167.2 (89)
CH;NH; CosH2gN2:2HCI
) ESI 357.10 (37), 167 (100) -
CH,NHCOCH; Co7H30N20
ES! 399.1 (53), 167.0 (100)
- i C32H32N20
e '?)J\© FAB 462.1(15), 461.1(41), 393 (8)
H
-"‘z./\l\ll/\@ CaoH34N2:HCI
H ESI447.1 (100), 281.1 (29)
RAN/UCF:* CazHzaNoF4:HCI
H ESI 515(100), 349.10 (33), 167 (49)
CH2NHCHoCH3 Co7H32N2:HCI
ESI 385 1(100), 219.10 (26), 167 (76)
) ?{\u/\/ C2gH3sN20:HCI
OH Cl 429 (53), 351 (100) 327 (13), 167 (34)
0
s~ A OCH3 C2gH32N202
N Cl 429 (100),351 (9), 261 (11), 167 (81)
WS NOCHs C28H34N20:HC!
H Cl 415(100), 327 (33), 167 (65)
i Ca1HagN3O:HCI
= (CHo)sNMes | ESI 470 (100), 304 (51), 259 (16), 167
(46)
-‘(\m/\(CHmNMez CayHa1Na:HCI
ES! 456 (100), 290 (11), 167 (11)
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 ~-a ~;~,~ 2303 WO 00/ 06545 -65 PCTI US99/ 1416~
(2, 3-di chl orothi eno[ 3, 2-b] pyri di n-5-yl)-(E)-ethenyl)phenyl)-3-(2- (1hydr30]xym\ 2003

1-met hyl et hyl') phenyl ) propyl)thio) nethyl)cycl opropaneacetic acid, and its

sodi um sal t, “q:F Sfdeslped in WO 97128797 and U.S. Patent 5,472, 968¢t1r599/14165

- pranl ukast, 4- ox0-2-(1Htetrazol - 5-yl) - 4427L- benzopyran-8 5

yl J-p-(4- phenyl but oxy) benzam de) described in WD 97/28797 and EP 173, 516;

zafirlukast, (cyclopentyl-3-[2-nmethoxy-4-[(o-tolylsulfonyl)

car banoyl Jbenzyl ) - 1- net hyI i ndol e- 5- car bamat e) described in WO 971 28797 and

EP 199, 543; and [f2 '[lL\QéEfHL UUTyI-L-LHIdZLH@é r=Sbenzofuranyt3

oxymet hyl Jphenyl J tic descrlbq tent 10 5, 296, 495 and

Japanese patent .' A. The ter MESHASATEYIBTREB0), NB7HI1DOS " or "5{LO
i nhi bitor" includes '-anv agent or conpgund that Lnhi bi Ls restrains) retards

or otherw se integr 9-¢t .t he enzynztd;%gwﬁlw b 5- Ilpoxygenase
Non-limtative e?tanpi}’es { 9/1ipoxygena tors i n% ude7 i | euton,
docebenone, 15 pi|ri pést, -D2318, ar cf/)A%T"“??% O)nGgEI (Pt 1é)oéxanpl e$ of

f 3-adrenergi c reg¢ept agoni sts 1 ncl udes e bitolterol,

i soet hari ne, mat agﬁé&f& enol ) perbuterqgl %aﬁ% i:J'?icll terbut al i ne,
i soproterenol, ephedrine and epi nephri (&S| 367 (20 326|(Bm t 87 (/‘EDQe)xarrpI e pf a
xai ithlne dei |vyail,ne 1S ti 1e0pi 1yi Fmtatlve exanpl es of
a-adrenergic recgp r{(/)1r)'§‘2agoni sts include IE:Iaz'r (?1%91 F@r]n nes, (e.

phenyl propanol anmilne_and pseudephedr i ne)ESl|3ﬁ1da1z1dl 326((81). 167na‘tﬂtﬁzol i ne,
oxynet azol i ne, tetrahydrozoline, and xyl onetazoline), and cycl oal kyl am nes
(e.g., propylhexedrine). 25 A non-limtative exanple of a mast cell
stabilizer is nedocrom | sodium Non-liniabi&/@ exanples of anti-tussive -
agents include codeine, dextronethorphan benzongtat e, chl ophedi anol, and
noscapi ne. A non-limtative exanple ect Ant i s guai fenesin. 30
Non-limtative exanples of NK~, NK2 an K3 {nin receptor antagonists
i ncl ude CP-99,994 and SR 48968. Non- H®&i tatve ex es of GABAB agoni sts

i ncl ude bacl of en and 3-am nopropyl - phosphi ni ¢ ac~¥ For preparing

phar maceuti cal conm%lrém%ﬂsfgse&ﬁ&ed Bglgw)unds 35 qescrl bed. bi/I thl inm

I nventl On I nert | SARASLERER == A= Ly} r\r\nnt UI.TJI < Carritl =] J IL SN 4= @ 2w m
00/ 06545 PCT/tlSi)%’lt 16-~. -?@é’éf?aEPaE"i‘lt her solid or liquid. Solid forin
preparations inc powder S| \ﬁg D di spersi bl e granules, capsules,
cachets and supptg ies. The owders and tablets may be conprised of from
about 5 to about fercent aEAB/343d184BEAL (i table solid carriers pre
known in the art 3? e mag] onatre) nagnesiumstearate, talc,
sugar, | actose. Table pomdee@ﬁﬂgaéae s and capsul es can be used as so]id
dosage f.orns suitabl sor IE SAd¥B4n(26) “2Ri (08) 1BGr2 (B)par i ng supposi tor| es)
a low nelting wa } i } \
butter is first fns and { 2.8t NGCILO i ngredient is di spersed
hen_pour ed | nt o] conven eht P'rEB”Q%ff% B P ool ~and t her eby
solidify. Liquid|fqrpgprepar fﬂg ude sol utions, suspensions and
enul sions. As an exe may b 4m§ﬁ I oned water or water-propyl ene 15
gl ycol sol utions|for~g#rént e+861i[BRBcH708 (73)i qui d form preparations may
al so include sol g7
sui tabl e for inhpP&nzgh may i QﬂsbﬁeNQ)l utions and solids in powder form
whi ch may be in tonbination Wd)lasa 2happqegptical |y acceptable carriegr,
such as an inert [conpressed $* AU T CHuded are st T formrpreparatTpns
whi ch are intendb8-R®RYE conyérrbleiNERBG! y before use, to | ~qu~d form
]E)reparati?)nzI for | 8NER¥l or al GrAg)ggsnt @eal 1edmau)stration. Such | ~quid .
orns include solUEIoONs, sSUS S emul st ons. 25 The compounds of e
i nvention may al §0 bilei ver?gﬂ E’Qﬂp rmal ly. The transder mal

conposi tions can tFag Z ;’f off IEI@fBQC(BﬁEGBB (149t 1®6N¢I0@er osol s and/ or

—

| ONS

enul si ons and cah—Pe—tpeludeg—R—a—tranrsderral—patch—ef—the—Fatri—et
reservoir type as ar nvent |Q23&|24F9N01e art for this purpose. 30
Preferably the cp iss ad f ny, the

phar maceuti cal preparaton—s '?'ArB 2‘13(3‘%2”{’1@@75 18‘76(1962 -A—t-he

preparation 1s subd|V|ded |nto un|t doses cont ai ni ng approprlate guantities
of the active conmponent, e.g., an effective ambunt to achieve the desired
pur pose. ~1i~l,~"~3~ 2003 WO 00/ 06545 PCT/LJS99/1-t165 -67 The quantity
of active conpound in a unit dose of preparation may be varied or adjusted
fromabout 0.1 ng to 1000 ny, nore preferably fromabout 1 ng. to 300 ny,
according to the particular application. The actual dosage enpl oyed may be
vari ed dependlng upon. the 5 reqU|renents of the patent and the severlty of



20 relief frompain, anxiety, depression, asthma or al cohol abuse. The
conmpounds are non-toxic when adnministered within this dosage range. Fol MAR 2003 -
treati ng cough, the anount of nociceptin receptor ORL-1 agonist in a unit
dose is pr ef\%gg,b%.émm about 0.1 ng to 1000 ng, nore preferabbeypn.§donmes
about 1 ng t ng. A typical recomended28ssage 25 reginen is oral

adm nistration of froml1l ng to 2000 ng/day, preferably 1 to 1000 ny/day, in
two to four divided doses. Wien treating coughing, the nociceptin receptor
ORL-1 agoni st may be admi nistered with one or nore additional agents for
treati ng cough,

consisting of: antihi nmi neg G5ty genase 30 inhibitors) |eukotnene
i nhi bitors, H3 iphibi , T BOAG7RNEs (@01 ) 2668IBO[3BERNIETL 35 (X@0dyd)i ne
derivatives, a-aipeRETg{C Tef Q%[ oT ag MStS, nmast cell stapi 11 Zers,

ant i -tusswes) exjpect o S, sHmRD26hd NK3 tachyki nin receptor

ant agoni sts, and GABAB énl SFaB T8p agvcj)pgm me2ggeptor ORL-1 agoni st aphd
the additional RIaLS _Qr € pr erer api mnistered 1n 35 a conbl ned dosage
form(e.g., a si nglet) ap ﬁ@ﬂgﬁothey can be ~ 1 hiH 12003 WO
00/ 06545 PCT/ US99/ g A 18s ¢ - 6BFABBTE 2t (BBes), 3TBa (B2%)..358120 agdi ti onal

agents are adm nj = ounts—effective to providetrelief fromcough,
bC@f,-blrgaNQerom about 0.1 ng to 1000 ny, nofe

allergy or asth sy ,
preferably fromfago ptp
dosage regi men Off- AT

preferably 1 to {1000 day, C@4H‘Q@C1M0f our d| Vi ded doses The fol | ow nP
are exanples of |p i ch nmpound of| the
i nvention. The slcdhe of fhe h gﬁ? éfy?fa gg?ﬂrﬁ?;@{i{gd@? m)05| iio -
aspect is not tg be iryted py pg ﬂ@) exarrpl es pr ovi ded. Phar ITB.CEUtI cal
Dosage For m Exanpl es A- Tabl e redi entsm/tabl

A
/tabletl. Active |cHf1 2 hd fOOS taﬁﬁtﬁ%@)@ﬁl’@@l@@ﬁ 3546 Al cHp7. %éao@r ade,
10% t PufFi fi ed St h) Food
gsage454ogé:/agn:aglegr a:qa% ﬁ'o?:glfeé%gor 0 NE?LCd) of O(I\)/lamuf acture Mx Itjem

Nos. 1 and 2 in | e nj %bB8PR5(2 @%16339 sote) I/addI(@8h 1&elhi xture
with Item No. 3. e dappiaganul es through a 15 coarse screen (e.d.,
1/4", 0.63 cm iffmeE sary bxa%/H nrﬁ damp or anul €s. Screen the dried
granules if necess;$@r m K #7NPem No. 4 and mix for 10-15 ninutes.
Add Item No. 5 an 1} Gl BEAIR5(E3) CASP.LEE 3} B MBA{HBR 16T.2H 101 @Q)r|i at e
size and wei gh an éabl e éab,laet chi ne. EXAMPLE B- Capsul es
No. | ngr edi ent ng/ cm (cap%8Pdd’ et i ve conpound1005002. Lact ose
USP1061233. Cor n [Staftl, Food| G 3684857(38) MBS h8Si (¥, SB4hBat(8SNFAB7TRE 41233700
~ 1-~~~~y~ ~~' 00l Obbaa ‘Q‘JQN 9971 a 1b~ -ob9NEThod Of venufacture
Mx lItem Nos. 1, 2{@; in g bl ender for 10-15 m nutes. Add ljtem
No. 4 and m x forrI- -nutesCI BBEJSSt(me nB&1.865€2i8) 848185t (B3) e16W@5pi ecq
hard gel ati n capsul es on a su'1t0qﬁl e encapsul ating machine. 5 Wile the

present i nvent i onr—has—been—d; t A et . —+ )

enbodi ments set ff above, | @asli2siNOer nat i ves, nodifications and
variations thereo be appapeidgB9 tPLB)ﬁ ryggkaiy in the grt.
Al'l such alterndtives, S di fj cations a?1 @62“3 g(ﬁ?e m?ended to falll
W t hl n the Spl rlr a“u 8»‘%33‘? 'F 1- hn r\r e(‘nnf | n\lnni‘ | yatal QJ J\'I - T Qn 3
-70 WHAT IS CLAI 1. A Gerlﬁgwnds@epresent ed by the fornnula X1 X2 R1

R3 N R~ Z1~Z3 or ar r naceughgaé-}élgﬁﬁ %aﬁ @Oia{?% 9r h§ I vat e t hereof|,

wherei n; the dot represesn tlnna X1 15
R5- (C1- C12) al kyl}, ME® C12 ggghggﬂqg@ " R7- aryl, Rg-heteroaryi or
R1Q ( CgC7) het erocycl o - CN._ = NHC( =NR26) » - CH( =NOR
- NHOR2~, R7-aryl —RZae-(C1-] 3EBAY QY ﬁ?ﬁ@%

R7-aryl (Cl1- C6) - al ﬁ@ﬂ mengo{:(zG\IZ) COCRZ? - (CH2) vCONR~4R~5,
-(CH2) vIVRz1R22 0 vNH 1, 2 or 3; or Ml is
R12 R11 R12 ~ RIIFRL 11 RlVé@%Z(J1 V\ﬁf%ﬁﬁsy' éfﬁ\égﬁﬁ}' O 11 R12 N R12 H R12
N9 RI2 R,. yN|- I Ql\{f_i ~~NNN ~ ~Rand X2 T1s

hydr ogen; or Xi and\@\ geth P5F29N spiro group of the fornula r RL b~~m
~N) RL ~ O R1\ N~Ri - 1~ Q\NSH@KZZ) 37R40 (B2R B8435+60)1,2167.88710011 R
\ O\ GRS ~N\R~T ~O =T ~~~NRITY

=

N

6),




mis 1 or 2, nis 1, 2 or 3, provided that when nis 1, one of 1.i6 and R17
is -C(OR-B; pisaorl; ~"j ~nr,~; ZCO3 -71 Ois -Cf~2-, -O, -S-, -SCG MaR 1003
-S02- or -NR17_; R~, RZ, R~ and R are independently selected fromthe

group consi S{rd)ﬁ(goégfb hydrogen and (Cl-C6)al kyl, or (R and R4) pefrnsk.agd

R3) or (Rl and R3) or (R2 and R4) together- -2%n form an ai kyl ene bridge of 1
to 3 carbon ator~ns; R5 is 1 to 3 substituents independently selected from
the group consisting of H R7-aryl, R6-(C3_Cl12)cycloal kyl, R$-heteroaPyl,

R~~- (C, ~- C7) het er ocycl oal kyl , -NR~9R2~, OR1l~ and -S(O 0 2R13; REis 1to 3
substituents ing maemt Ty getecteg fTomthe group cor 0si sting ol H,

(Cl- C~) a(kyl , R'7- -NR19R223H310¥83 and -SRIS; R7 is 1 to 3 substitfents
i ndependently sg¢l® f r om|tArB @50 (0 0B49.3t (7hg348 Shyyr ogen, hal o,

(Cl- ) al kyI RES™ ClzTcy toatr Ry, -CN, -CF3, -ORg) -(CI-
C6) al kyl - C@g%" NngHzé%&yt 3(3& Cs) al kyl - NR~9R20, - NHSO2R1-~.

- 30, 2N(R26)2 5192R19 - SORI g FA@BsQ (85N®74 (1@INRL9R20, _NR20COR-9, - CORI g,
- COCF3, - R - ZR1Y) = -(CI- Oo) al kyl - ,
- (Cl- 08) al kyl NHD@%@PY- (Cl- q:é%%ﬂ HSOZ (CL-Qg) al kyl ,

- (C1- Cs) al kyl - NHCONH- ( C1- C6)~EEEBII336 ,187-(Q0Bf-~-R " Wherein f is 0 [o 6;

ar R~ substitueft n, adj ace r ar bon atons nay together torma
met hyl enedi oxy gpstgﬁx | enedi %4@3&3& R8 is 1 to 3 substituents

i ndependently sgl ected from|tB& @mmﬁsspmsﬁ?s(nmg of hydrogen, halo,
(C1-Co) al kyl, R ar (C3- %Z)R_g%ﬂé)_?@i{lyl -CN, -CF3, -O0OR19,
-(C108) al kyl - ﬁ' N1 C6) al kyl - NR1I9R20, _ NHSO2R1g,

- S02N( R26) 2, NO_, CC]\IR~gR20 ESINFIECORED), 16ZAR(HI0)- OCOR~9, - OCO2R~9 and
-GQOORIg; RI9 is oAl -OR19, NHszsz —NFCN, -BR1Y
or -(C~Gg)al kyl R C@}@Sﬁd} t@cs) al kyl, -ORLO,

- (Cl- Cg) al kyl - ORL o z 9R260mr334(2i1,$@) asewmamms 2B~<41)s1$msnendpht|y
selected fromt pre oup—conststig—of—+t C=—C6ratkyt;
R6-(c3-c:12)cyc|E kW, -(le@ez)zmamqw@lz)cyclom kyl) -(Cl-08)al kyl -[ORI g,
- (C1- C6) al kyl - NRISR20; ~_~~,-t§*35d<251(32)%a9 35((2217033@255@13(51572 q168) pA 10
6 and (CH2) g N~|a—trefE=are &2 is
H, (Cl-C~)al kylﬁ NO2.| CAGFBaNQIEFC! - OR19, - (CL- 06) al kyl - OR1,
Csj)yal
(

(Cr- ) al ki~ e {1 oo ST RRTR: 88 BB EFR PO 2000 -

-(Cl-c8) al kyl - O

are i ndependent + om-t-he—gkg G o4 12) g
C-N- ~ a Co)al k/l/\FN? arrf mjggez,ﬂml‘lélln q and a are as defined abovie;
30 i~~~ ’EQgQL ~0 andl _?GIBSId? tly selected fromthe gfoup

consi st ing of h = ; ; ~ ;
R8- heteroary(, R8-h roar y EGhHogNO Xy | C( O R28)
- (C~-C6) ai kyl (CBJ\ﬁi\Sﬁef ier oggisgaég(]%baepe Sr(g,‘?)‘gléﬁ)q %ésggh)aq%-, 2§ H Oogr

- (C~-06) al kYl SR-9} 9 and are from pup
consi sting of hygrogemr—<¢ atkyt T {(€3=C=2)cyctuadskyt—aryt——thrTEeny6,
9f u~ry9 and ary| (C3 Co) i kyI 2;3224&#2@ 2 are independently selected fyom
t he group consi pting dr m@geg@g(s;s()@g BYb), ;{@gsq:rg)) cycl oal kyl,
(C3-C2)cycloaf kyl (C=-ChYal kyl) (C-- \hpfprnrvr nal k

-(C~-Co)al kyl (CB ? ‘het er oty ek Kyh: HCR7 aryl, R7-ar yI (C~- Co6) al kyl ,
pshrs! S?Li'é Shoo (s '%‘@%‘%@@ | 20828 e o Rkt PR
-(C~-Co) al kyl - - C6) al key, RNOF( Q-Cl, 6) al kyl; _ R-$ is hydrogen of
(C~-C6) al kyl ; Z~ ;] aryl ; Z3 is hydu~geo~ r (C--C~)~fkyl;
r . Z'~, Z2 acid gs)>gget her }Hé:aﬁeh%ﬁé @ %3¥1v(/ﬁ|1):h they are attached,

forms the gra~qF 3 S RZ3 RZ (.?gz : (CHRZ3=,, 9 ~thereanr 1s 10| 3;
VU ane~ a are eac%@ , prmléﬁé’ ﬁ%g{&tfhe sasrra of vu aa~d as is 1} 3;
and ring Aits h fused R7- phé’rA[B'l32m3C!JQQOOR23 is 7 to 3 substituents

i ndependent | y sgtected—fromrtie comststT g of —H—(C=C6)atkyt——1RS
9, -(C~-C86)alky & - NRE Cgﬂt’és&ﬂ*'lcélcm C6) al kyl - NR~ 9R20; R24 is 1fto 3
substituents i n:lepend’ent ly sedlemgeed (640807 (2)02B0 POMEA) S 6P@5of10873, § CF3,
-OCF~, NQZ or hafoyorR2zZ—substituents Om adj acent T 1T ng carpomn at ons y
toget her form a nethyl enedi oxy or ethylenedioxy ring; R25 is 1-3
substituents independently selected fromthe group consisting of H,
(C--Cg)al kyl, (C~-C6)al koiry and halo; R26 is independently selected from
the group consisting of H (C~C6)al kyl and R25-C6H4_CH2-; R27 1S 1-1)
(C~-08)al kyl, R7-aryl (Cl-C6)alkyl, O (C3-C~Z)CyclCalkyf; R28 is

(Ct-Co)al kyI) -(C~-Co) al kyl (C3-Ct2) cycl oal kyl, R7-aryl,

R7-aryl - (C~-C6) al kyl , Rg-heteroaryl, -(C--C6) aI kyl - NR~9R20

- (C~-C6) ai kyl - OR~9 or -(C~06jal kyl -SR~9; R~z Rl~ 7~ R | N-0 vN-~m~ N-R

N7z 2 1 o ——




r (CHR~)w wherein aryl is phenyl or naphthyl, hetroaryl is selected from

the group consisting of ir~dolyl, thiazolyl, pyrlciyl, fury) and thi enyjH MAR 2003

and hterocycl oal kyl is selected fromthe group consisting of ’

t etrahydrof yryl frolidinyl, piperidinyl, piperazinyl and [ < 2.

A conpound 3‘(88?/%%%?1 wherein Z1 and Z2 areggach R--aryl. i0 .CHJ,Z\L%cng'prfy)%und

of claim2 wherein R~ is selected fromthe group consisting of (Cl-C6)alkyl

and halo. 4. A conpound of claimy wherein X1 is R--aryl and and X2 is OH

or 15 -NC(OR21. ~Ri~ 1 N~ ONJ5. A conpound of claim1l wherein X~ is ~ and

X2 is hydrogen. d+—A-corpe e-at--b—where-r—R2—+s—hydreger—eant—Ri g

is (C 20 Cg)al ky @}&f Cg) |aCiaHi408O81k Lty cl oal kyl ) - (Cl- C6) al kyl - OR~9

or-(C~-Cg) al kyl - NRFORRG 7. A i i and X2 toggther

formthe spirocycl's oup @P@@H?%ggf é:#%g]@l%@j%r?%%éi}%@und of cl aiqm 7

wherein mis 1, NS pheny|l~a -0 Cl- C6) al kyLOR~g or

-(C~-Co) al kyl -Nﬁ?? R2&\y 5 9. AC%QQrﬁ?(%Lﬁ%’dbgg Sact ed fromthe graup consistijng

of NH2 , NHz OH s)re’l{ﬂ Cl| &4 351.1R5R), ;35081 (8), B66-1%(12), i16i7.2448100) ~

r ~";~~ 103 \ | (BNt Tt am i o3 rT1t—=1T—="510A

phar maceut i cal ¢onposi i on c iza¥eP d1®her apeutical Iy effective anourt of
i

conmpound of cl al Neomb AR @Y7Ve (80)a 183 (ropgut i cal |y acceptable
carver. 11. A ph tical| conposition conprising: a therapeutically (10

ef fective anount—o s AT Pt Hr—eceptor—ERE—% agun; st—a—thet apcuti‘ [ Yy
ef fective anoun secénd GeptasNafd¢t@led from the group consisting df:
anti hi st am nes, Apoxygendses) g Ri(bgy S167 (100) - 3 1 M ~~ 203 -7~

| eukotri ene i nhibrtorss: &N Tnhrbrtors,—TS=adrenmergrcreceptor—agon—st—s;

xant hi ne deriva i, a-adr grfezatayN@zéfelor agoni sts, mast cel | -
stabilizers, an{i~yasswes, expgCins anks), Ms(10¥Z and NK3 tachykin~n
recept or ant agom-st+s+—ahd—SA=A } : }

carrier. 12. The use of a conpound of claim1l for the manufacture of a
medi canment for treating pain, anxiety, asrta%r@ls depressi on or al cohol abuse.
13. The use of a nociceptin receptor QR -T agonist, alone or in

conbi nation with a second agent for ati ng coug allergy or asthma
synptons sel ected fromthe group conSkst\ &_@% i hi st am nes,

5| i poxygenase inhibitors, |eukotrieneHga rsy-H3 inhibitors,
(3adrenergic receptor agonists, xanthne derivatives) a-adrenergic receptor
agoni sts, mast oeherein Zhiand &7 are astdefingddhalew; expectorants. NK~. NK2 and

PP Y

A caonmaniind nf ol ol oo B vwhaor oo o
A T L]

abl e

NK3 tachyk~n~n fegeptor ant qtgpni sts, anfdPtBﬁBm @ati sts, for the
manuf acture of g medrcamentfor—tthe—treatment—of—cougin
LY CasHaeNOC
c./©/ @ Cl 380 (30), 378.1 (100), 201 (100)
/<j/-Lk ’H\©\ Ca4H23NOF;
F e Cl 380.15 (79), 379.15 (47), 362.05 )
(100)
. PN Ca23H24N0:HCI
O/ - ESI 345.1(69), 327.1 (49), 168 (100)
o L C3H24N,O:HCI
@ U ESI 345.1 (58), 168 (100)
2 PP CasHa7NO:HC!
@ C1 358.20 (60), 340.20 (51), 181.25
(100)
2 ’ C24H24NOBIHCI
@ \er ESI 424.1 (17), 422 (17), 247.1 (100),
245.1 (99)




AU A@ AYL. Al A AAAADA A?. A5l LA AA.AATLAA @ AQA . A@. A5@ANS. A

@. A D, . A A@A@A, | f.A5yg. AQ@If . A, 2 1 VAR 0)
AN@A[Z. An. A A 4. AL. AL% A AH. ANF-. A5, A A[, . A#H@ ASS$. AS. AS, L. Ayb. Ay . A

$ . AS. AQ@ . m(f% . ASd. AnS. A9. Ayn. AnY. Ayl . A Al . A@. ASf, PCT/US99/14165
. AFy. AN. A . A9t z"45 NC -31-
(#. #. ??????????>|||<<<||<<<|||||||<<<<||||||||||<<<<<<<<<<<<<<<<<<>>>>>9799

dd( d#. #. 8<<| 2~2P78 « dﬁa&bﬂNGdﬁ@Bp‘x‘x<<>><<??xx|>> | <<80
Oppx" x 8" 8| 8| 0? 17 8x?8x
0x?0x87?p?0<p>0<}p=XpExE : 98;8X; 352 3p3PPPRPRE BSR4 H8px| 8

P<XPXPPPP?PPPPP] ﬁﬂmﬂgwml<>’>’>?’>0?’?p~')~~xo
878<27<?7~~2272>

EE( E#. #. 222222772 $§\ 380.J0439).478.15 (1 0Q)
8| 8| >>>>>>>~~~| [] |GH xx888<:<ﬁ8>|§"i@8??’> oY ﬁé%@%@????????????? 55252129 X9
<

X XXXXX| <x<x8 P ararararsl ¥4 <<< <<<<<<<<<<<888 88<<<<<<k«]| | xx88
EXLLI||||~L???7 _____ CP77X%7LL. ; T ESI 372,1 (24), 195.1 % i

2| x| ?| Xx?><x??2>KX>>x 7<?7<~<> S[>TTTX AX X .x?x?x?x?x ~~~~~~~~~~~~~~~
MLt o e o DUl

~~~~~~~~~~~~~~~ @5
. .?????? ”Px. x| 2x K| BB\ 358 | (4834 )2 [18[15] [ HI)~X X ~X ~X FX~X~X
~<?| <’?| <’? <?| <?ks2x<2l <2l <2U <% < 2X cA8<28<28<2x ] 2%l 2x| 28<28<28<28<2%| ?x| ?

x| ?x| ?x| ?x| ?x| ?k 3!-<’7x<’7’ A ? E??????@gp@mmpgga{moow ?| <<?<88<<>>p>>><<
>

<LK >>L>PY <| ?<| < <x<<x?| ;gx%ﬁ)ﬁ Zﬁ %égﬁ §<x>><x| >8x| p8x<x<
y<<<<<7<<7<<7<7 XXXXPPPPBPNPPPPXX 0] 9 PPRRXXXXXPRPXXPP?

------

22222222~2222x7 'rq;?????r ?qﬁ%?ﬁ@*” ONPaREI| >>>>7<ooss5) <be| <<es?

HH(H#.#.??????? “4.????x?p°ppx X 27X 1 BN L3835 X £XQQ% x x x x >x 8>k 8x 8x x

XXXXXXXXXXXXXXPKP x<<<<< <<hg@§<<j << gggé <<<<<<<|<|7<r8|x8<|’|<x<x
X???27?°2°°2°2°?°2?°27??P7 i 8X?xX " 8x8y|| | | X| X<X><X>X?X?XXKP?XXXX
28227?272727222?22?2?27P ’7p<<’7<<E’7’?. <<?<4 ’ES’I@’Z&%@Q):%t{t@:@:)kxxxxxxx XXX XX

XXXXXXXXXXXXXXXKXX p 7777 .’/!!4ﬁ!!!]2-. a5, -
(#.#.??????????oi 7nn~L S =~8~x|%?% R4 B k%&xxxxxxxxxxxxxx|xxxxxxxx
J \¢

XXXXXXXXXXXXXXX pxpxpxex< 8>x8*ﬁ%§ﬂxx$xﬁi48?<mmatﬂd?]72@92??????????
?=222272222222797] <| <[ | Xxxx<f<x<[XT<| <] 5 ujb5L<I<I<I<I>I>><<<<<<<<<0<p~3ppp°p
PPPP8P| 8pXXpPX?>K<—x KRR ASRP>X XXX P<X<<< x>p?| >?7>
S>>?>SSX>SX>X< 97\"'- r"j\ ! C22H23N S HCi ’ e
F2?2221 | | xxxxxO0x| | <<<<<<<<¥%§%<<>>>*1§§2§a??75?z>ﬁg?akﬁﬁ<~<~>~>~>~>~>~9~
P?~??~2?~?~?~~?p2==02=| =20 Fognpna<npexnpn2-n>2-n>2ogol X L 2L L =l =gl b SXX?
D I T S e e e 0T
?~87~8>~88~80~8+8 . ~<< K~ Xo7XokXo9IX
8 88x 88X 88<<<<<k<X5277~222}" 273 .c.dp;ej%g' ggbﬁ% R 2BEXGNESY

(#. #. 22222222207 ~3>7o~~~~~1 =71 /}77}}}}}}p}px////pxx|||<7//)>>999
9292999959999 9 DTN T - Dac 757 | aasBNQEHEE L, L RN ~27| 2| k7~87~
27~>~2~>~2~<~2| LR ~2| <~2|| >~ >4?| ~~7|ESPE622| (237 1B5-P|(+00)] >~2x>~?x F~?xf ~
2X?f ~2X~~?2XX>~7? y>~?yly>,2 Iy>~ ylI~~,yl§:~7y<<f~9y<~~2y<~~9y<~~7y~~ X~~?7nN
e el S e L
<<??7>0>7?x>p ~P~~?~37<< N7 <
00( 0. #. 0222272] 2 <'>s'.>'.>'.>'.>'.>’>'>?.'.>'.>~'.>88‘£>\o@‘5< %459%5%%8%2@@&3@5%& XXXXX
XXXXXX<??; (99)
222222222222222K7 2007772 <] ||| <BBEB<<88Y %m&%ﬁ§§88’78888’78’78<8< k| >~~2

?x?8?8~8| 8x>8x <K 225<PH| <<p>3}> >?| 3~ 58>7722272° 227>>~| P| 2227
22222227~7~2227p .??????"?>? Lxx <ESPPPRANT) 0 MK (BB <432 445K >>>" p>~~p?
I?

Zg???>7 X~y ?| ?| ?SPR2RTRT2?Y??79? 7%Zg§???aa????~?>???~??|j: -543x45

3X3X( X3#. #. 222D PFPNTI0222212AUM xxxa(izerlxmf:a%ﬁi 2222222232?2222292?2~<<
<| xx???~p<<8<<< <~”<I y<ql %S 855&581‘2%@’(1 @@82$B>@< Ip<Yp<9xP<?<?<
22<?29<22<?2>2>p 222722222222 2X X XRXRYXXNMX] | [| >] ~~=~2~[ ? L[] | <<<<<<pe<-<<9
9?????>99||9|<|<<9|<8|>99|~99<99<99<9|<|< <|><|>x9>x9>9>98><<<9<<<<<<><9>|>
0>>>??2??2~~| XX| | | X| X<>| >>| >~| >| >| | K<?><><?555555<~| ~?~~2~~~~~?~>>>?7>>>8<?>>
>????????????????>>><<<<<||~~~~||||||||||||xxxxxxxxxxxxxxx8DK NMF%P45 F%C

????????????????>>>> ~~~~~~~ S>~~~~~ SSS>SS>~~~~~~ >>>>’>><><| ><x>’><<> 8<>’>>8< |
|~||~|77~x~>7~x<<~X<<X<<X8<<OX7<|X7<|X7<|7X7<|X<7<7<>|X<<|X<||X<<XX?<XX?<XX

% L L 2% 21 2 N NN NN NINI NN NN NN NI NN NN NSNS SN D N - T - . Y- . Y. Y. Y. Y. V.Y N S



UV] caV] ca] calU] ca] caU] ca] caU] ca] cal] ca] ca] c

a] cal)

] cal] ca] ca
a] ca] ca] ca]

cah{&Y

ca] cal] ca] caU] ca] cal] ca] cal] ca] ca] caU] cac cc8g;
giibjjR gl|ppppettu”u uuuuuuuuuuuuvv~xsmhb] Wrhb] V] U] ca] cal] ca] cal] ca] c
aJ ca] ca] ca] cal ca]cal] c

“3] ca] c"a] ca] ca] ca] ca] ca
VVVVVVWW WZWAWNMMWMWMWLX AX XXX XXX 7YY (z4z2>2z2z{{

) MR 1003

PCT/US99/141653
{Bzupkf a[ vmhb] V] ] caV] ca] ca] calcal c

a] ca] ca] ca] cal] ca] ca] caU] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] caU

]ca] ca]ca] ca {

{H{{H{ A& {
a] caD] ca] ca] ca]
caD] ca] caD] ca] cp

H =~~T{X{M {t]

L+, {0{2{J{

ca] a] ca] ca]

1)

}|wrrre

£

KSz

a] cal caj ca]

6} ;

C@J&B;EP@F?]-@D] ca] caD@] ca] ca

caD| c

)] ca]

[ V] €8P AP B ST 1T 645k 38282 a] ¢a] ca]

ca] ca] ca] ca] cal¥] ] ca] ca] ca] ga] caJca] caly (]100] caD] ca] caD(] ca] caDJ] ca! "i K- #10%

h& ()-910% h& (J-ZI0WN& ()1 IP% N deS )-' 0% h& () - L10%

h& ()-s"#9Vei eq £ h!y! 100& ()01‘][? 10% &' ()-s10% h& ()-10%

h& ()-"z10% h& [ <-#1D, 10% h& ()FAB)SB&@/M@)(?SﬁHs(’ZﬁO%

h& I"& 10% t - 'J.UO EF G Z,

#1@(L)10fya'()-‘ C'E;%;# St éf% I Hi%i“%“ﬁb% h& () - _!{ 2110%

& ()-1[,2110% i K o ~ Z;, #1° %7&(1100)y1§9$19y/<9x9x& ()-

I]_O(yq& () - @LOYRI-)=310%R L 100 () - @ guXeLZ, 1~ 1 10041l& (y- ~ 1100 ()-
L1 10% [ & () - Oo/@ld& @ (':1100 NoCH—@$10°/(>>& 0 -

8KdrdV7! 10%by 10 10 3109 % %k

|g. mMLOY&! (§YaBd\/E( 10%&! (]- SI& ()%A%#Qyﬁ%wﬁé/%égof)%%()

10%& () - 10%& |() nL\ =dV7!, | 1000& () - 1X00& ()- )! " 10%b& ()- ! 10%-& ()~

1098 () - #10%& ( WX6dN7 QYRRE @& ()- 'L 10%Db+b&

!90&1((32%55&' ()-! : & ()-14 Nb&' @%F@h’\}/@[%é\/g? I N%d.0%b& () - V]

1940% (& ()- 10%&”()-! 10PAOCE ) I h 1B®b258.7-(15)0Iel (100)

! 117 %] 0, | = ~VvJY =1

oo ()11 [oem @*}ﬁm R RSB (7T

10% . & ()-' DpzX6dV7! L9@ 0%b& I S310REBILE.1!($6ANAMBOKD (84.59109%& () ! x*!'1

0%ba& ()-!*!10
10%

-, LoaVv 9

0 &
o6& ()-3!109 -F @O%r ‘
10bba! } ZX6vT5! 00409 XTX& ()} ! 9 /&()

()"
10bt

T TR Y

(1098 ()-U | [ 9
1> 0& 109%& () -!

ki)

00& () -

(G

S
()- -& 10%& ()- 10T
ESI 310.1 (100}, 160.1 (52)
:'1:\/\ @ Co2Ho2gNO:HCI
ES| 324.1(100), 160.1 (52)
BN ?@ C23H31NO:HC!
C! 338.3 (100), 266.20 (77), 160.35
(17)
NN P’@ Co4H33NO:HCI
ESI 352.1 (100), 160.0 (41.83)
;H" F@ Co3H29NO:HCI
D ESI 336.1 (66.39), 160.0 (63), 159

(100)

IE SUPBE T &I 00), 1ETHDIBAY ) - | YA 0%adH& () -

10T

1S

C23H30N202:HCI
ES] 367.1 (35), 190 (100)

0

C23H31NO:HCI
ESI 338.1 (100), 161.0 (36), 160 (70)




. 10TLF: 109@& ()-! 0! 100& ()-! " 0! 10%& ()-#

L}LOF\ =!I p  #10%mE: () - &1 0° #109%&' ()- &1 #100/& ()- & " #10965& () - &&$10%m& I( Hibk 2003
. 410%rg ()-11J3"#$9%BSWA{\ =1 " 110% & ()- ! 10%

& ()-'! 0! 1 ofpeshd! 10%& ()-1110% PCT/US99/14165

& ()-'f& #1098 () - &$59R%pI8RAME Y8+=10mrm BB6@L0%+me ()- 8Y

96@0%a& ()-!1 Ot 10900& ()-!l Ot 109%u& ()-F f/

10%& ()-1i "1 109& () - 98084 &&P' * (~<=10mrm !~ 1 109BB& ()-'!!" 1 109BB& ()-'!!
1 1098 7& ()-'11, "109BB& ()-!9' mLOYBB& () - 10m+rrfL0m+rrf(())-*1**V\N4<:10m+! 0
1 1098B& ()-'! ~ 11098 ()-'!!] 110%& ()- Table k109BB& () -’ 1 109%& ()-'!!x
| 109 ()" 1*** %, +2+qH+}\ 1 <=10mH L (S, ¢ ow \B& (y2 " S 10%& ()-
S,:10%& ()- 'K S,:10%bEb& ()- ! S,: 1 % 10%& () - q++,,,,,CRtR10
s-10% & ()-!Ny! 109%& () - Y3(109%Z& () - EB GBB!\ " Y7 109BB& () -
10%& ()-R,,,--b. zX6t R1Q 'f zZ#10%2Z& ()-'2#10%& ()-S 10%&& ()-!"
s-100%Z2& ()-! s-wiemeieX() XP, Z4 angog are-as defingd b LRLQ
1f& 1109BB& ()--XD5 f&.! 1c%@/& () -- V& 11004&2]) - - 1 1 [1Bbgsicpl Data
I~ 1109%& ()- [T ()- SI{ I THI eIk |! 10C HGN2HOWZE (){ F
710028 ()- | 410 )-gLéfg & ()- 1k f& 1109 /@- 122 il B2B[ PVK@ED6
11 $109%&' () -! $30-&~()-! |#109%& ()-- | 10% U& (|) 1091 Foy&169¢31)10%
_'}ff AN CZ7H34NQS:HC|
@ N/\(j ESI 419 (23), 306
P~ % (100)
;H:\/\ * C23H32N2:HC’
@ CHaNH2 f@ ES! 337 (96), 174 | _
) S (100), 160 (19)

) H - P N : C23H35N28:HCl
@ A NS - @ ESI 433 (100), 320
S\ (65), 174 (58)
CHa : CasH2gN2:HCI
@ NH2 o ’H© CI 357 (47), 340
P (24), 279 (8),
181(100)
:'L,_'\N s AN :_r" C25H36N28:HC|
@ NS @ ESI 433 (100), 320
S~ (42), 174 (77)

il CHa : CgnggNzSZHCl
@ ”HH/\[B o H@ ES| 453 (24),
¥~ % 340(27), 181 (100)
NH2 CHy CHs CgeHaoNgIHC'
@ o i ESI 371 (16) 195
N (100)
;r"-' CHs CHg C31H34NQSIHC|
@ H/\(j S ESI 467 (25), 354
S\ 7 (30), 195 (100)
NH2 Ci Ci C24H24NZC|21HC|
o x ESI 413 (18), 411
8 (26), 396 (39), 394

(51), 237 (69), 235
(100)

Br OH CHs CHs C26H28BrNO:HCH
O,a w | ¥ 450 (12), 195.1
- (100)




U& () - 44<5} 568K8WUBVK@ ! ! 10%

& ()G j 11098 ()-G ! 10%U& ()-G ! 10%In& ()- G " $109NE () - ! ! SL0%UEY (MRKL3
888888 9} <VK@ !!" Y7! 10%JU& ()-gY7! 10% & ()-g ,8 f, 10909& ()-&

f,10988& () - &(9%{/ ég & ()-& f,10% 0& ()-& 9QORISITOLIOE: G ~\; 0 !

*311090& () WO RUPGIA 18 () -1 x031 10%IUR' () - @AB% U ()- 10 U 10 U 10 U 310% -
W& ()-Gm::;Li;a?=\;0 ! 1], T)10% U W& ()-1, T)10% & ()-,10% U& ()- Y10%
U& ()-1 10% U& ()-1 z10% U& ()-;"<<[==>>wU3~\;0 !)s' 10%=& ()-z!]I

810% () -g! >0, | 10%KK&' ()-M >0, llO%UU&() M, llO%m&() MS,

T) 100/\ & ()_>’> ‘: :"\ Iwlo! I_")I 0L L 01 L\

10UU 10UUl i "y, ! (5-: pmlowk& S BESBg N p:| (CaaH: &'?QLDI}U?!

$109& () - MLO% U8 ( ¥& 1008 ()- @ K@m e ESI 390.1 (9.6),

10%c& ()-@a’ , ! 109%mn& () - FC* DDDDzEFa? 11" $10%& () | 1984 Y800) - S- 10%
' - O0 ' 1° R ' > lmm (0]

%‘ 8 ?é%%&vg W S B 'C26H28CINO:HC!

0109%&' ()-!010%Ju& (¥Z¥i *! 1poaus () - @ 7&() f‘JHII 14871 Bt 111

75$10% & ()-S1004 & () -y10% & () - (10% (100) 406.1 (16)

@ CHS C§|H32Nzos
ot « . ESI 481 (25), 195
PR Eo
V4
@ i CHs CHs gzaHazNzO
. S I | 413(31), 354 (8),
2 N7 oH, @m a @ 195 (100) i

(77), 237.(68), 235

;r"-' Cl Ci ngHzeC'zNgSlHC'
@ H/\[j o 3.r ESI 509 (10), 507
S 4 (14), 396 (56), 394

(100)
NH, | OH cl Cl Ca2s5H26N20CIL:HCI
v | ESI 443(42), 441
i (56), 425 (31), 235
(100)

o~ o] CH3 CHj CaoHagNOS
NG/ R o 0 ESI 473 (39), 195
@;‘\ N ~ SCHs @ © (100)
@ 0 CHa CHs | CagHaaNgO
S, “ ¥ ESI 475 (41), 195
A ¥ ﬁ*© @ @ (100)
@) CHj CH3 C29H34N26;
@ S AOCH; o 3 ESI 443(31), 195
N H (100)
@ O CHa CHjs CaoHyNinHC'
- o 3 ES| 439 (17), 195
A A | OF O |G
O CHj CH3 Cs4H42N20:Ha
@ ;NJ\AD W ESI 495 (30), 195
N H (100)
;‘f'N CH3 CH3 C33H35N2:HC|
@ H/\© v | ESI 461 (17), 354
< (28), 195 (100)




10 U 10 U 10 U 9&10% U& ()-t11BJJKL"M[9bCD 111 @!110%/}/ & ()-s!s" @

 #10%BXB& ()-3 1" @, #10% & ()-3 ! @, #10%{& ()-3 ST MAR 2003
o%& ()-gy 10% & ()-"MQVWNNNN}[ 9bCO ! #MLO%/ S/ & ()- ! #MLO%: () -

! n@MLO%JIUS: 0% & ()-10@!10%/s/ & ()-5" @! 10%&! () - SNOGR

LIrrf e 00/&%0‘{/‘1‘6%:& ()- 10/ 10/ 10/ Fg. 10% & ()- @! 10% & ()- RSB

10% & () - kQRaSS7TTTzX6b@ !'!y

"10900& ()-' ! $109%& ()-‘$10%r&' ()-!$10%H& ()-1t0 "10%ranma& ()-!0
"10% () - TUWVDWAR[ <b@ 113, 10%r&’ () - F+10%r& ()-!"3 ' 10%r m & ()-3

'10%r&' ()-!Ty "10%nyny& (V-1 y "10%R () - WEXXX Z[PE-Q 1! _10m 10m
10m 5! 10%& [()~Q 5! 109& ()-@msmlomx;:()- D! 10Gm&’ { YoabtizsNL,OCH

- 10%rhmh&' ( 752\ zkzu@ko 'l % & K K E&S114B&(%7)- #ERBO{
109%#& () - |, TO9& () - 10958 7() arem o () - kZz [ zK6PE). B96 (7), 394

|1 @#10%s& () -! #0! OLOYm&H ) -1 I OLOY&' () - f R$I 1T%& ( X10), 2BFAAS. 235 ![+{
109%&&&' ()-f[fr\\9]>] Al D]} *?PE: O ||5310%m& ()f.310%n& ()100)
10%m&' () -! 3! TO'%m&C() y IS-F'UU/M& OFT d&#FI0% | & CHsD| @&Wayk@_rT 10m

10m 10nF 9@l A 1008 () A3 L% J0%i& ()| FAB 497.2 (507),
W CFs) @3_“ 195.1 (100)
O ;11:\/\ C24H32N201HC|
@ 2 A @ ESI 365 (100), 219
f~ N™ "CH, (31), 160 (23)
D I3 S IV G = sreae
- N . 181 )
\, oh " N CHy @ 3 @ (100)
@ O CHj CHas ngHMNQO:HCI
. - : ESI 427 (41), 195
5 f’fHJ\/ @m H@ 2

@ CHs3 CHj CagHasN-O:HCI
< - P ESI 441 (47), 195
& e B

O CHj, Hj C23H32N303HCI
@r; AN @w: 3:(5 ESI 428 (41), 195

4 N U (100)
/ C! Cl C27H30Cl2N20
@\N\ OH |y FAB 469.2 (30),
é’~ 235.1 (100)
Q.S.Q OH Cl Ci CgaH32Cl2N203S
} N° “ . Cl 549.15 (69),
q\-‘\H \( @ @ 548.15 (37), 547.15
(100)
Q ,,O OH Cl Ci C25H32C|2N203S
©/‘NS\/\ w0 Py FAB 549 (60), 547.1
H
$ (87)
Q\ OH Cl Cl Cg7H3oC[2N203S
NS “: U FAB FAB 535 (78),
C(é.\H 533 (100)
OSD OH of o] C?_GHzeCIzNzOgS
@?ﬁ' ~ @1 i @ FAB 523 (25)
@:‘N'\ OH Cl Cl Ca30H3sCI12N;0

N @1 i © FAB 524.40(20),
330.3 (100)




(110%r& ()- 3 "10%& ()- aaaaaaba?VK@ !'!' @10%& ()-! @
1096." & () - $10%4| & ()-3,109%| & ()- 109 & ()-f)10%| & ()- Zbbb% Zcoccz[ 9W/KESR 2003
I11SF z10%&' ()-F 2109408 ()-!pF z10% L& ()- @10%| & ()-! @10%| 5| & ()-!' @
*109%& () - cceg ;08 VK@) A F z10%iu& ()-!P F z10%& ()-! F z109%8-fAisédr 4165
210%& ()-'F'z21 & ()-1F z109%& () - ccud?’%(_a% ZX6 VK@

3'10%|&() @ 31109 | & ()-@
210%1|&'()-!s L1109 | & ()-@S,!10%& ()-@ I F
2109 h} h& () - %bfcfdfeftfngg~\ 0 'l OF! 10%

A

& ()-!0F! 10w -1 109R (V- 104]_104] 104] Y.
9@ 0%| & () @fﬁqumrg X6~\:0 11| C'lO%J ' ()-61 0 , [10%&16$ 1010088 () - 91"
10%& ()-@ 1 109& ()-h +k FAB 600 5 (50),

| W 210%CC& {)-!a y$ Ebﬂe&() 1y "& (O yg 1 (M4(070l8m
10%' ()-'H __J_% =0k 7k 8k Ok Akl Wl r 210 1V 21.004c00" | § l\f
"109&' ()- S X whlxh&‘)l(-l)-SS){l( Q! 0 5H27BIN,0
10! [ " f 2109 m~nmpiyn{ nz[ <P: O {!

$10% ; & () -1 $109%#& ()-1f",Y "109DR !
10! 1L109& ( - TFILIGG B () A OB LN F A5 5 109MN & (
Iqu[q}qrrW ' & ()-!32#1() @’%& (FABNSI0.2Q28BHHU& () -!
1 109BB& () - { 10983 409.2 (100), 203.2

107tttttuvz)(6+ 1o!° lll()%- & ()-" 1 X1 1 10%& ()|-' 14 10%| @) - ! SLOWKMKE () -

1098B8&' () - % YV TWWX Y T Y IV RYQYKAYT . TU16,,H,N-O

Y1004 () - SFﬁ*zlngowJ&()-O/&'(fﬁﬁ FAB 401.2 (95), 195
Y+Y10%&' () , ) yuyy z[ 9VK@! ! 91!110¥EPSPE' () 1 ‘Veﬁ.jd))-F! n? _
10%&' () - !t m-egs e 4-O%E—

OH ¢ iy ;.r' C25H25C|2N20 ‘I
; /© ch 441.1 (40), 235 (42),

157 (100)
2H20H | CpsHa7NO,
@f OH -,5(5 Cl374.25 (52),
L, ™
s
(20)

g
356.2 (100), 178.25
-
; ] Ca4H3aN>O
[j\NHz OH @‘k (CH2)4CHs | EAB 368.3 (30),
A 367.3 (100)
- CoaHaaNLO
NH 231132182

E:‘C 2| OH @R GAB 353.3 (100)

T F F CasHasNaF 20
| FAB 410.6 (35),
2. 409.4 (98), 203.1
(65)

©/\NHCH3 OH Ci c CagH2sClIoNO
g

< o FAB 457.3 (70),
455.3 (100), 237

(30), 235.1 (52)
NH Ci C19H23N20C|
Cg\ 2| O i 3.:@ FAB 331.2 (100),
NHs | OH CHj Hs CZ7H32N20
: @»u < FAB 402.1 (20.46),

401.1 (44.89), 195.1
(100)

\.II

O

(40), 160.25 (57)

OOH | CasHasNO;
3 FAB 388.23 (100),
210.8 (21), 168.28

-(CH2)3CH3




10% e& () -Gy#{{{|};

~WU3VK@ 0! 109&' ()-!110%: & ()-!" s’ 10%&()-I s"10% . & ()-!s"10% : & ()-!3 9°MA% 2003

0% : &()-'~}~2I"P1)@7110(V&()- 10:: 10:

10: 110% : & ()-1i 1109 ()-!" llO%&'()-‘!10%3&'()-'WX6"P1!F 9 k) -

L Love: ()-1 §O g ()-1#9 PEYs B ik

1098 ()-!a ! 109625z& ()-!a ! 109%658& () - fAZX6 NP1 9409%&' ()-!y0S 1098 ()-s!S

1098 ()-s S10%&' ()-!| SF10%\ & ()-g! N F10% "& ()-6 wi [ MLl 940% 10xgxg

10xgxg 10xgxg!'e ,L-t!10%gxg& ()-:!j,L-t110%x& ()-:!'h%0%(<(& ()-!%0%

&'()- D<zX6ML! F* 10% & () - ST
F$1094JU& B (e 109 ()<=l F 10%JG& () 1 -Gk

&()-Y<oswz ¢ V,ZIQ:I:(Z_LJ«ELJ()-IQ) ()-!:).r" %R] ©S B0F 21 (BAR () -

OF" 10% | & () ~F ¥t 109%&] ( 408.2 (45), 407.2
STUVgr P1! V, RF" 1096 S#lO’/«dd& ()- 3! NS#10% b" b&' () 3({10¥85Y)- 10 K K 10 |K K 10
K K *, 2F" 109% Ui b XoPIT 17T IUU/Q?ei‘bfL ()CHs » }

I, L$! 10%e @ 2 . ES 387

| POS#109 ISHLO%R ()-31y° S#l ' ()- 35§78HTYE @y100& (f y109& ()- @
10%& ()-G 107 102 10z | 1/t110%& [)- |5, Flt) Tofeecl()- You} . zX7~ @

'S $100 T “$10% @a HO | CasHasNO,

@0%T& ()-! & ()1 Falowe () - 5‘11) ~_@T @I BM2&1% X100), @ 10%ec&’ (
y-gly' f | 10009% €) -1 ~f 354.15 (38), 195.15

1 10%& ()-1}[ S $100/QQ& )-1°S $10%/sVs& () -

109%& () - g!

A G 3T TURTGEH)

109B& ()-!c % B B& () _ApS 10%4-B.B& () FAB@M@%@@& ()-
T$z[ <g\ =! 010958 227.1 570) -
Y+L09K& ()-[ | 100 ()-1]110067& ()} w+00@Be&! ()-¥X, @LYBBE ()- 79} oPL

%4 09B& () - (IS NRs- 10mMm Ca1HaaN20O
10mm 3001%@ 3 NOLO%Iu& () -3 @10%&'( XGODEIAB)%B& (100) v @ 40%pp &’
()-1" @109@B& ()" @10%z& ()-!0! 10pBBE () - 266.2 (20)
C24H34N20

@;\NHZ OH CH3(CH2)3- i@ FAB 367.2 (100)
) C27Ha2N20O
©;\NH2 OH @ﬁ’* i f ES 401.1 (46),

195.1 (100)

o) “ CH3 | CayH3gN2O5
ji| OH @ : ES 487 (100)
TN oK i
e | L | B
e iy 2 “ . . )
ﬂ“‘ E’/V @ @ 482.2 (100), 237

(60), 235.0 (65)

n Ct Cl C26H27CI2N30
N NH | ESI 470.1 (80),
ro @ © 468.1 (100), 235
(78)

H NCH 025H27Cl2N30
ngN 3 |y ESI 470.2 (78),
11/ @ H@ 468.2 (90), 237.0
(65), 235 (100)
CHs CHz | CpoH3sN3O

H
n N2 @1 y@ ESI 442.3 (100)
)

NH: | OH Br Br CasHz6N,0Br2
) w Py ESI 533 (55), 531
(100), 324.8 (30)

HY Y Yy




|1 109BB& ()- *+-5kQ21 ."109B& ()- ."109B& ()-  ."109B& ()-

" 109B& () - @ 109B& () - 10%B& () - 567QRV JAFL . "10% . " 1098& ()- . " LOYB& ¢)7- MAR 2003
"109B& ()- . "109B& ()- axy}u]Cl ."10% . " 10%B& ()-& ."10%B& ()-)

"109B& ()-& ~"109B& ()-) ."109B& ()-x"?1 ." . "109B& " 109 <

" 10988 8-%"?@%’%};2 L ovpd: ()S%"Fl_3§. " 10088 ()f). 109848 ()/@””416
"109B& ()- ."109B& ()- '(,u]ClL ." ."109B& ()-& ."10%B& ()-) ."109B& ()-&
"109B& ()-) ."109B& ()-,567NONx" 21 " . "109B& ()- ."109B& ()- ."10%B& ()-
"109B& ()- ."109B& ()-~_"wxyz{|~sh]< (10%%& ()- 10B 10B 10B . 10%3&' ()-
"109B& ()- ."109B& ()-}]=sh]< 910%%@ /. 9109%8& ()-/ 9109%& ()-/
L$l 1096& ()- 1098& ()- @LO0YE& () -t X8h SRBE ()-/ 91096& ()-/ 9109%& ()-/
910%& () -/ < }

R'"'-N N-CN-(ZZ
§ e

wherein R'1, Z1 and Z2 are as defined in the following table, wherein Ac
is acetyl, Me is methyl and Et is ethyl:

R CH(Z')(Z2) | Physical Data
H Benzhydry!
$ Benzhydryl | CazHasNaO:HCI
O/ Cl 480 (100), 167.25 (22) -
AcO_~¢ | Benzhydryl | CagHsiN3O5HCI
Cl 470.15 (100). 167.25 (25)
<>_\ Benzhydry! | CogH3N3O:HCI
e Cl 438.20 (100), 167.25 (29)
<>ﬁ Benzhydryl | CagHasN3O:HCI
, & FAB 452.3 (100), 167.0 (92)
>ﬁ Benznydryl | CagHasN3O:HCI
~ Cl 440.20 (100). 167.25 (22)
Me Benzhydryl CoeH27N,OHCI
Cl 398.15 (100). 167.25 (39)
Ethyl Benznydryl | Cz7H2gN30:HCI
Cl 412.15 (100). 167.25 (32)
n propyl Benzhydryl | C28H31N30:HCI
ESI 426.1(14). 167 {100)
n butyl Benzhydryl | CagH33N;O.HCI
ES! 440.10 (100), 167.10 (33)
isopropy! Benzhydryl | CzsHa;N;O:HCI
ESI 446.10 (28). 167. (100)
MeO\/\f\ Benznydryl | CogH31N;O2:HCI
ESI 442.10 (15). 167. (100)
HO _~s. Benzhydryl | CarHpN2Oo:HCI
FAB 428.3 (65), 232.1 (57)
H g Ca3HagN3O:HCI
L ESI 364.1 (58), 218.1 (100)




910%& () -/!"xX@]< 910%& ()-/ 910%& ()-/ 9109& () -/
910%& () -/ " #DEFI KTpPOh] 910%$& () -/ 9109& ()-/ 9109& () -/ 910%3& ()31 MaR 2003
910068 ()-/ 91098& ()-/TUXZt X8h] 91098& ()-/ 9L0%B& ()-/ 9109%& ()-/
9109%8& () - /W () -/ xX@h] 9109%& ()-/ 910%& ()-/ 910%& (bC"Il/US99HI6\
91098& () -/ L0968 ()-/ 910%8& ()-/~910%& ()-/ 910%8& ()-/
910%$&' ()-/$% *+, 9w ; h] 910%& ()-/ 9109%& ()-/ 910%& ()-// 910%& ()-/
910%8& () -/9: <WKdst xX@]) 910%& ()-/ 91098& ()-/ 91098& () -/
9109%8$& ()-/tupX<h] 910%$& ()-/) 910%B& ()-/ 910%& ()-/ 910%& ()-/
9109%8$& ()-/s\Wh]-910%h& () -/ 910%B& ()-/ 9100K& () -/ 9100p& ()=
910%8& () -/ #. /HD 8h 10%5&' )9 0% ;ng/O%@l’ﬂ;& ()-/ 910968 ()-
91098$& ()-/135"_i ALY & / 910%&' |() -/
glotya;&'gg / x2pB2h] qm%:;& & a )1/93??&‘% 160/ 0
npentyl Benzhydryl Ca0HasN30 :Hel
ESI 454.1 (46), 167.1 (100)
n-hexyl Benzhydryl | CsyH37N;0O:HCI
ESI 468.1 (26), 167 (100)
\(\:H: Benzhydryl C23H31N302:HC|
ESI 442.10 (15), 167 (100)

C31HagN30O:HCI
ESI 466.1 (44), 181.1 (100)

J
g

ngH33N3021HCI
ESI 456.1 (48), 181.10(100)

CaH31N3O:HCI

Cl 378.25 (100), 306.20 (22), 218.20
(24)

CagH27N30:HCI

ESI 398.10 (44), 181.1 (100)

%‘

O I
<

CQ7H33N30:HCI
ESI 416.10(36), 286.1 (39)

CgoH:uNgOClg:HCl
ESI 522.1 (79), 521.1 (48), 520 (100)

)
82’ O -

i
L

CgoH:NNEO:HCI

o
)
3
N
o3
<
Q
<

s Cl 439.25 (100), 168.30 (20)
H ? C7HasN50:HCI
() | cl 412.20(32), 218.20 (42), 195.35
(100)
\\/Oa Benzhydryl | CagHayN3O3:HCI
Ny ESI 470.1 (100), 167.1 (77.40)

0

}

025H23N3C'202HC‘
ESI 452.1 (100), 235 (85)

o
W,




91098& ()-/ 9109%& ()-/ 9109%& ()-/ 9109%& ()-/1POh] 9109%& ()-/
91096& ()-/ 91096& ()-/ 9109%& ()-/ 9109B& ()-/ 9100B& ()-/::xX@] 910
910968 ()-/ 91098& ()-/ 9109%B& ()-/ 9109%B& ()-/;<=>?0 s|[: @SLOYS&" (¥ Mip 200
@109& ()- @10%& ()- @, 10%& ()-410$10$10$ 910%B& () -/ SUVGOL- AN, 1165
VWL0%$&' () - WO WBR9E&' () -. u@ WWILOYB&' ()-. Y VWILOYB& ()-.Y ;
VWLO0%B&' () -. pPO: Y VWLOYB&' ()-.Y VWL0%B& “BP-. Y VWL0%B&' ()-.9uY VWLO%&' ()-.Y
VWLOYB& ()-. Y VWLOYB& ()-.t\< Y VY VWLO%& ()-.9uY VWLOYB& ()-.Y
VWLOYB&' ()-. 9uY VWLOYB&' ()-.Y VWLOYB&' ()-.5678SW:Y Y VWLOY& ()-.Y
VWLOYB&' ()-. 9u(Y VWLOYB&' ()-.Y VWLOYB&' ()-.9uY VWLOYB&' () -.89: JKLNMKXS8: Y
WLOYBE&' () -. Y[ VWIOUSE () - - Y WNIOTH& ()[-~9uY T8 ) - - Y
VWLOYB & ()-.9urmzxxéi ouY WWLORGE A Y %Ebswﬁf%v VWLOYB&' ()-. Y
WL09BE () - . 9u%ﬂ: 0964 () ] IBSHE25% )1- (38) V6RO YHE2],) 52D (N00)
WWL098&' () - QUB&' () - U">FSW- Y \MA0US&' () - Y NI QUR&' () - 9uY
OCH3 | ¢ =, § | CogHagN3OClo:HCI
™ ® ESI 511.1 (46), 510 (100), 514 (20),
513.1 (33.50)
’—/k CHJ"‘L" e C32H39N301HC,
s ® ESI 482.1 (48), 195.1 (100)
/OCH3 HJ"J"' M C30H35N302:HC]
M ® ESI 471.1 (13), 470.1 (30), 195.1 .
(100)
H o~ C|, 025H24N30C|:HC|

(75)

FAB 420.2 (35), 418.2 (100), 201.0

. CasH2sN;OF:HC!
O O Elemental Analysis C: 68.12; H: 5.83;
N: 9.48; Cl: 8.21; F:: 4.59
S-NHMe | Benzhydryl | CagHyNLO:HCI
ESI 442.1 (39), 441.1 (92), 167 (100)
}{\/ﬁ | Benznydryl | CosHuNO:HCI

ESI 455.1 (100), 290.1 (14), 289.1
(57.88). 167 (94)
SNz | Benzhydryl | CarHaoNaO:HCI
ESI 428.1 (42), 427.1(97), 167 (100)

‘{\/n BenZhydryl C30H35N4O.HC|
’ \( ESI 470.1 (48), 469 (100), 303 (93),
167 (82.75)

}{\/NMeZ Benzhydryl | CagH34N4O:HCI
ESI 457.1(13), 456 (57), 455.1 (100),

167 (72)
,“L{\‘/OMe Benzhydryl | CogHagN30;
0 FAB 456.2 (78), 167.0 (100)

:'I:YOME cl ~n C22H230|2N303

FAB 450.1 (27), 448.0 (100)




VWL09B& ()-.Y VWLOYB& ()-.9uY VWLOYB&' ()-.; <> " cghxX<:Y WL0%& () -.
WWLOYB& () -. Y WL0Y%B& ()-.9uY WO%B&' () - LY \WL098& ()-.9uhvwxsWr: Y ., .,
VWL09B& ()-. Y VWLOYB& ()-.9uY WWI0%& ()-.Y VWI0YS& ()-.9uY 1 MAR 2003
WL0%B& () - . xX@ 9uY. VWL0IB& ()-.Y WLOY%BE& ()-.9uY VWLOYE () - , <
WL098&: () - %3% B4 pX<: Y VWLOYB&E' ()-.9uY VWL0Y8B& ()-. Y w\ao%%(s'fg-”.%‘i’jv
VWLOYBE ()-.Y VWLOYB& ()-. : bcdef j W Y-AML0%8& ()-. Y VWLO%B&E ()-. 9uY
VWL09B& ()-. .Y VWLOYB& ()-.9uY VWLOYBE&' () - . wxyxX@ 9uY VWLOYSE' () - .

WWL0%B& () -.9uY VWLOYS& ()-.Y VWLOYSB& () -. 9upP8: 9uY WL0YB& ()-. Y

WWLO0YS& ()-.Y VWLOY& ()-.9uY W0%& ()-.Y W10%& ()-.qdW9ul0$10$10$Y
WWL0%B&' () - . qUEY " VWIUT X (%-. Y VWIOYSR (). aww%s& -7,

@0 | @WHLQ9F %8 () - HLO% P ~520p&eiNaC | 100 9k’ ()-' , 109 %& |() -

L Y) WL0% %& ()]- W FAB 378.4 (100) 218.2 (30)

" bx\ DIH10%) &= - 109%) %&'
() - HLO%) %&' ()l- o9& () - H1Beg DR AryL s 5%@&() H109% %&' () - Hlo%%&() H1
099 %&' ()-H10%) %&' () - +0 8>yX7J IYSlO% &4932 100), 167.1 (90)

YSlO%&'()-Hl L)Y DDV ZRFR OY8R = OW&'()
- <1094 () - <1099&™() - )8 "Benzhyaryl | CasHaiNaOs

1098&' () - z{ pF
"()-<1098&' ()
/| sSWJ<109%&'
) -<109%8& () -«
%R () - <1098&

& () - kS7J<104

- sOMe&

>8J<100/8/&b()- 410948 () - <1E®&4(7D KUHOORA 6T A<EEOR () - pX4I<1090&

uh'. - WORL i I()-(J_
)‘11‘:1 & 4.'1. ()-<1
10904 () - <1o0 - [est {
() -kO 1<109% & - 109K

() Ck1Q98& (

V/0/@s

2(7§'~2E’1@W& () -/ 07@BZ[ xX@
pssuzz:BaW&co) 43200000) ) - <1090&
,)_;LO_M(_)___:LO_ZRZ&_L)__J_O_'M'_L

@N 05 <10%4& (

1098& (
()-<10%
) - <10%%

pcVl <10986.094 092 0% 10904& ([) e ()f BFGQRSbJ.
L109% ho6 & () {h1 L10% hot &( L10°/‘ 1h el_agﬁﬁ/é@o 0)-h1
@ 10% h% & (1o h96&—<D g;uu 11096 ET%&' (tr—tio9shet& (-t
L10% h% & ()+h\ L10% h% & () L10(V h@faa&dz(%wi T4l
p¥d . ESI 434.1 (35), 432.1 (100)
Oﬂ ¢ C24H27CIN;O
S o ESI 446.1 (77)), 444.1 (100)
X 7 »~ Ca1H22CleN<O;
o) ol FAB 435.1 (78), 433.1 (100)
Table 6
N z
// 1
0]
wherein R11 Z1 and Z2 are as defined in the following table:
R11 CH(Z')(Z?) Physical Data
H Benzhydry!
\;{ Benzhydry! CogHaN3O
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‘,;’L/\/ Benzhydryl CapHasN;O
ESI: 454 (100) 167 (94)
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Table 7
compounds of the formulas shown, wherein Ph is phenyl
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Compound Physical Data
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5 ASSAYS

Nociceptin binding assay
CHO cell membrane preparation expressing the ORL-1 receptor (2 mg)
was incubated with varying concentrations of [**° 1][Tyr'“]nociceptin (3-
500 pM) in a buffer containing 50 mM HEPES (pH7.4), 10 mM NaCl,

10 1mM MgCiz, 2.5 mM CaCly, 1 mg/ml bovine serum albumin and 0.025%
bacitracin. In a number of studies, assays were carried out in buffer 50
mM tris-HCI (pH 7.4), 1 mg/m! bovine serum alumbin and 0.025%
bacitracin. Samples were incubated for 1h at room temperature (22°C).
Radiolabelled ligand bound to the membrane was harvested over GF/B

15 filters presoaked in 0.1% polyethyleneimine using a Brandell cell
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ULO%& ()-/" SA  performed in the presence of 1 uM nociceptin. All assay points were

performed in duplicates of total and non-specific binding.
5 Calculations of Ki were made using methods well known in the art.
For compounds of this invention, Ki values were determined to be
in the range of 0.6 to 3000 nM, with compounds having a Ki value less
than 10 nM being preferred. Ki values for representative compounds of
the invention are as follows:

Compounds Ki (nM)
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EXAMPLE 12

Cough Studies
The effects ot nociceptin agonist Compound A (0.3 - 10 mg/kg,

5 p.o.) and Compound B (10 mg/kg, p.o.)
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COMPOUND A COMPOUND B
were evaluated in capsaicin-induced cough in the guinea pig according
to the methods of Bolser et al. British Journal of Pharmacology (1995)
114, 735-738. This model is a widely used method to evaluate the -
5 activity of potential antitussive drugs. Overnight fasted male Hartley
guinea pigs (350-450 g, Charles River, Bloomington, MA, USA) were
placed in a 12" x 14" transparent chamber. The animals were exposed
to aerosolized capsaicin (300 uM, for 4 min) produced by a jet nebulizer
(Puritan Bennett, Lenexa, KS, USA) to elicit the cough reflex. Each
10 guinea pig was exposed only once to capsaicin. The number of coughs
were detected by a microphone placed in the chamber and verified by a
trained observer. The signal from the microphone was relayed to a
polygraph which provided a record of the number of coughs. Either
vehicle (methylcellulose 1 ml/kg, p.o.) or Compound A or Compound B

15  were given 2 hours before aerosolized capsaicin. The antitussive
activity of baclofen (3 mg/kg, p.o.) was also tested as a positive control.
The results are summarized in the bar graph in Fig. 1.

EXAMPLE 13

20 Respiratory Measurements
Studies were performed on male Hartley guinea pigs ranging in

weight from 450 to 550 g. The animals were fasted ovemight but given
water and libitum. The guinea pigs were placed in a whole-body, head-
out plethysmograph and a rubber collar was placed over the animal’s
25 head to provide an airtight seal between the guinea pig and the
plethysmograph. Airflow was measured as a differential pressure across
a wire mesh screen which covered a 1-in hole in the wall of the
plethysmograph. The airflow signal was integrated to a signal
proportional to volume using a preamplifier circuit and a pulmonary
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These signals were visually displayed on a monitor. Tidal volume and
10 respiratory rate were recorded as an average value every minute.
The guinea pigs were allowed to equilibrate in the -
/ plethysmograph for 30 min. Baseline measurements were obtained at
the end of this 30 min period. The guinea pigs were then removed from
the plethysmograph and oraily dosed with Compound A from Example
15 12 (10 mg/kg, p.o.), baclofen (3 mg/kg, p.o.) or a methylicellulose vehicle
placebo (2 ml/kg, p.o.). Immediately after dosing, the guinea pigs were
placed into the plethysmograph, the head chamber and circulating air
were reconnected and respiratory varnables were measured at 30, 60,
90 and 120 min post treatment. This study was performed under ACUC
20 protocol #960103.

Data Analysis

The data for tidal volume (V7), respiratory rate (f) and minute
volume (MV = V1 X {) were made for the baseline condition and at each
25 time point after the drug or vehicle. The results are expressed as the
mean = SEM. The results are shown in Figures 2A, 2B and 2C. Fig. 2A
shows the change in Tidal Volume, Fig. 2B shows the change in Tidal
Volume and Fig. 2C shows the change in frequency of breaths.

30 We have surprnisingly discovered that nociceptin receptor ORL-1
agonists exhibit anti-tussive activity, making them useful for
suppressing coughing in mammals. Non-limitative examples of
nociceptin receptor ORL-1 agonists include the nociceptin receptor
ORL-1 agonist compounds described herein. For mammals treated for

35 coughing, the nociceptin receptor ORL-1 agonists may be administered
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along with one or more additional agents for treating cough, allergy or
asthma symptoms selected from antihistamines, 5-lipoxygenase
inhibitors, leukotriene inhibitors, Hs inhibitors, B-adrenergic receptor
agonists, xanthine derivatives, a—adrenergic receptor agonists, mast

5 cell stabilizers, anti-tussives, expectorants, NKy, NKz and NKj3
tachykinin receptor antagonists, and GABAg agonists.

Non limitative examples of antihistamines include: astemizole,
azatadine, azelastine, acrivastine, brompheniramine, certirizine,
chlorpheniramine, clemastine, cyclizine, carebastine, cyproheptadine,

10 carbinoxamine, descarboethoxyloratadine (also known as SCH-
34117), doxylamine, dimethindene, ebastine, epinastine, efletirizine,
fexofenadine, hydroxyzine, ketotifen, loratadine, levocabastine,
mizolastine, equitazine, mianserin, noberastine, meclizine,
norastemizole, picumast, pyrilamine, promethazine, terfenadine,

15 tripelennamine, temelastine, trimeprazine and ftriprolidine.

Non-limitative examples of histamine Hz receptor antagonists
include: thioperamide, impromidine, burimamide, clobenpropit,
impentamine, mifetidine, S-sopromidine, R-sopromidine, SKF-914886,
GR-175737, GT-2016, UCL-1199 and clozapine. Other compounds

20 can readily be evaluated to determine activity at Hz receptors by known
methods, including the guinea pig brain membrane assay and the
guinea pig neuronal ileum contraction assay, both of which are
described in U.S. Patent 5,352,707. Another useful assay utilizes rat
brain membranes and is described by West et al., “Identification of Two-

25 Hga-Histamine Receptor Subtypes," Molecular Pharmacology, Vol. 38,
pages 610-613 (1990).

The term "leukotriene inhibitor" includes any agent or compound
that inhibits, restrains, retards or otherwise interacts with the action or
activity of leukotrienes. Non-limitative examples of leukotriene inhibitors

30 include montelukast [R-(E)]-1[[[1-[3-[2-(7-chloro-2-quinolinyl)-ethenyl]
phenyl]-3[2-(1-hydroxy-1-methylethyl)phenyllpropyl]thiolmethyl]jcyclo-
propaneacetic acid and its sodium salt, described in EP 0 480 717;
1-({(R)-(3-(2-(6,7-difluoro-2-quinolinyl)ethenyl)phenyl)-3-(2-(2-hydroxy-2-
propyl)phenyl)thic) methylcyclopropaneacetic acid, and its sodium salt,

35 described in WO 97/28797 and U.S. Patent 5,270,324; 1-(((1(R)-3(3-(2-
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(2,3-dichlorothieno[3,2-b]pyridin-5-yl)-(E)-ethenyl)phenyl)-3-(2-(1-
hydroxy-1-methyliethyl)phenyl) propyl)thio) methyl)cyclopropaneacetic
acid, and its sodium salt, described in WO 87/28797 and U.S. Patent
5,472,964, pranlukast, N-[4-ox0-2-(1H-tetrazol-5-yl)-4H-1-benzopyran-8-

5 yl]-p-(4-phenylbutoxy) benzamide) described in WO 97/28797 and EP
173,516, zafirlukast, (cyclopentyl-3-[2-methoxy-4-[(o-tolylsulfonyl)
carbamoyl)benzyl}- t-methylindole-5-carbamate) described in
WO 97/28797 and EP 199,543; and [2-[[2(4-tert-butyl-2-thiazolyl)-5-
benzofuranyl] oxymethyl]phenyljacetic acid, described in U.S. Patent

10 5,296,495 and Japanese patent JP08325265 A.

The term "5-lipoxygenase inhibitor* or "5-LO inhibitor" inciudes -
any agent or compound that inhibits, restrains, retards or otherwise
interacts with the enzymatic action of 5-lipoxygenase. Non-limitative
examples of 5-lipoxygenase inhibitors include zileuton, docebenone,

15  piripost, ICl-D2318, and ABT 761.

Non-limitative examples of 3-adrenergic receptor agonists
include: albuterol, bitolterol, isoetharine, mataproterenol, perbuterol,
salmeterol, terbutaline, isoproterenol, ephedrine and epinephrine.

A non-limitative example of a xanthine derivative is theophylline.

20 Non-limitative examples of a—adrenergic receptor agonists
include arylalkylamines, (e.g., phenylpropanolamine and
pseudephedrine), imidazoles (e.g., naphazoline, oxymetazoline,
tetrahydrozoline, and xylometazoline), and cycloalkylamines (e.g.,
propylhexedrine).

25 A non-limitative example of a mast cell stabilizer is nedocromil
sodium.

Non-limitative examples of anti-tussive agents include codeine,
dextromethorphan, benzonatate, chlophedianol, and noscapine.

A non-limitative example of an expectorant is guaifenesin.

30 Non-limitative examples of NK;, NK, and NKj3 tachykinin receptor
antagonists include CP-99,994 and SR 48968.

Non-limitatve examples of GABAg agonists include baclofen and
3-aminopropyl-phosphinic acid.

For preparing pharmaceutical compositions from the compounds

35 described by this invention, inert, pharmaceutically acceptable carriers
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Tablets, powders, cachets and capsules can be used as solid dosage
forms suitable for oral administration.
For preparing suppositories, a low melting wax such as a mixture
of fatty acid glycerides or cocoa butter is first melted, and the active

10 ingredient is dispersed homogeneously therein as by stirring. The
molten homogeneous mixture is then poured into convenient sized -
molds, allowed to cool and thereby solidify.

Liquid form preparations include solutions, suspensions and
emulsions. As an example may be mentioned water or water-propylene

15  glycol solutions for parenteral injection.

Liquid form preparations may also include solutions for intranasal.-
administration.

Aerosol preparations suitable for inhalation may include solutions
and solids in powder form, which may be in combination with a

20 pharmaceutically acceptable carrier, such as an inert compressed gas.

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

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

30 Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in unit dosage form.
In such form, the preparation 1s subdivided into unit doses containing
appropriate quantities of the active component, e.g., an effective amount
to achieve the desired purpose.
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requirements of the patient and the severity of the condition being
treated. Determination of the proper dosage for a particular situation is
within the skill of the art. Generally, treatment is initiated with smaller
dosages which are less than the optimum dose of the compound.
Thereafter, the dosage is increased by smali increments until the
optimum effect under the circumstances is reached. For convenience,
the total daily dosage may be divided and administered in portions
during the day if desired.

The amount and frequency of administration of the compounds of
the invention and the pharmaceutically acceptable salts thereof will be
regulated according to the judgment of the attending clinician
considering such factors as age, condition and size of the patient as well
as severity of the symptoms being treated. A typical recommended
dosage regimen is oral administration of from 10 mg to 2000 mg/day
preferably 1C to 1000 mg/day, in two to four divided doses to provide
relief from pain, anxiety, depression, asthma or alcohol abuse. The
compounds are non-toxic when administered within this dosage range.

For treating cough, the amount of nociceptin receptor ORL-1
agonist in a unit dose is preterably from about 0.1 mg to 1000 mg, more
preferably, from about 1 mgto 300 mg. A typical recommended dosage
regimen is oral administration of from 1 mg to 2000 mg/day, preferably 1
to 1000 mg/day, in two to four divided doses. When treating coughing,
the nociceptin receptor ORL-1 agonist may be administered with one or
more additional agents for treating cough, allergy or asthma symptoms
selected from the group consisting of: antihistamines, 5-lipoxygenase
inhibitors, leukotriene inhibitors, Hz inhibitors, 3-adrenergic receptor
agonists, xanthine derivatives, a.—adrenergic receptor agonists, mast cell
stabilizers, anti-tussives, expectorants, NKy, NKz and NKj3 tachykinin
receptor antagonists, and GABAg agonists. The nociceptin receptor
ORL-1 agonist and the additional agents are preferably administered in
a combined dosage form (e.g., a single tablet), although they can be

27003
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5 dosage regimen of the additional agent is from 1 mg to 2000 mg/day,
preferably 1 to 1000 mg/day, in two to four divided doses.

The following are examples of pharmaceutical dosage forms
which contain a compound of the invention. The scope of the invention
in its pharmaceutical composition aspect is not to be limited by the

10 examples provided.

Pharmaceutical Dosage Form Examples -
EXAMPLE A-Tablets

No. Ingredients mg/tablet | mg/tablet

1. Active compound 100 500

2. Lactose USP 122 113

3. Corn Starch, Food Grade, as a 30 40
10% paste in Purified Water

4. Corn Starch, Food Grade 45 40

5. Magnesium Stearate _ 3 7
Total 300 700

Method of Manufacture
Mix item Nos. 1 and 2 in a suitable mixer for 10—-15 minutes.
Granuiate the mixture with item No. 3. Mill the damp granules through a
15 coarse screen (e.g., 1/4", 0.63 cm) if necessary. Dry the damp granules.

Screen the dried granules it necessary and mix with ltem No. 4 and mix

for 10-15 minutes. Add ltem No. 5 and mix for 1-3 minutes. Compress

the mixture to appropriate size and weigh on a suitable tablet machine.
EXAMPLE B-Capsules

No. Ingredient mg/capsule | mg/capsule

1. Active compound 100 500

2. Lactose USP 106 123

3. Corn Starch, Food Grade 40 70

4, Magnesium Stearate NF _7 _7
Total 253 700
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or a pharmaceutically acceptable salt or solvate thereof, wherein:

the dotted line represents an optional double bond;

X1 is R5-(C4-C12)alkyl, R6-(C3-Cq2)cycloalkyl, R7-aryl, R8-heteroaryl or R10-(Cs-
Cy)heterocycloalkyl;

X2 is -CHO, -CN, -NHC(=NR26)NHR28, -CH(=NOR26), -NHOR26, R7-aryl, R"-
aryl(C1-Cg)alky!, R7-aryl(C4-Cg)alkenyl, R7-aryl(C1-Cg)-aliynyl, -(CHz2)yOR13,  °
-(CH5),COOR27, -(CH2),CONR14R15, -(CH2),NR?'R22 or ~(CH2)yNHC(O)R21, wherein
viszero,1,20r3;

or X1 is

CI%O aI d\k
CE @Y O/J QG\

and X2 is hydrogen,
or X! and X2 together form a spiro group of the formula
RH 16 R12

J\ N\R:\ﬁ\);‘._,w fo e Q g @“
R n R
Q;?E ) %Rﬁ .J"f

mis 1 or2;
nis 1, 2 or 3, provided that when n is 1, one of R18 and R17 is -C(O)R28;
pisOori1,

_RM R'2

e
R
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& () - WZY'W, WYRirahdPrUAD indepahintly Saleted dHPthe group consisting of
hydrogen and (C1-Cg)alkyl, or (R” and R*) or (R2and R?) or (R and R3) or (R*and R?)
together can form an alkylene bridge of 1 to 3 carbon atoms;

R%is 1 to 3 substituents independently selected from the group consisting of H,
R7-aryl, R6-(C3-C12)cycloalkyl, R8-heteroaryl, R10-(C4-Cy)heterocycloalkyl, -NR1SR20, -
OR"3 and -3(0)g2R13; ’

RS is 1 to 3 substituents independently selected from the group corisisting of H,
(C1-Cg)alkyl, R7-aryl, -NR19R20, -OR13 and -SR13;

R7is 1 to 3 substituents independently selected from the group consisting of
hydrogen, halo, (C1-Cg)alkyl, R25-anyl, (C3-C12)cycloalkyl, -CN, -CF3, -OR18, -(C;s- -
Ce)alkyl-OR1?, -OCFj3, -NR19R20, (C4-Cg)alkyl-NR1SR20, -NHSO5R 19, -SOsN(R26)s, -
SO2R19, -SOR19, -SR19, -NO,, -CONR19R20, -NR20COR'?, -COR1Y, -COCF3, -

OCOR'S, -OCO2R19, -COOR1Y, -(C4-Cg)alkyl-NHCOOC(CH3)z, ~(C1-Cg)alkyl-
NHCOCF3, -(C4-Cg)alkyl-NHSO2-(C1-Cg)alkyl, -(C1-Cg)alkyl-NHCONH-~(C1-Cg)-alkyl or

_ N _p1e
(CH2=N_N-R ., wherein f is 0 to 6; or R7 substituents on adjacent ring carbon
atoms may together form a methylenedioxy or ethylenedioxy ring:

R8s 1 to 3 substituents independently selected from the group consisting of
hydrogen, halo, (C4-Cs)alkyl, R25-aryl, (C3-C12)cycloalkyl, ~CN, -CF3, -OR19, -(C4-
Ceg)alkyl-OR19, -OCF3, -NR18R20, -(C1-Cg)alkyl-NR12R20, -NHSO,R19, -SO;N(R28),, -
NO3, -CONR19R20, .NR20CCR19, -COR'®, -OCOR1?, -OCO,R1? and -COOR1S;

R® is hydrogen, (C4-Cg)alkyl, halo, -OR19, -NR19R29, -NHCN, -SR1¢ or -(C-
Cg)alkyl-NR19R20: :

R0 is H, (C1-Cg)alkyl, -OR19, -(C1-Cg)alkyl-OR19, -NR19R20 or -(C1-Cg)alky!-
NR19R20:

R" is independently selected from the group consisting of H,
R5-(C4-Cg)alkyl, R6-(C3-C12)cycloalkyl, -(C1-Cg)alkyl(C3-C12)cycloalkyt,
-(C1-Cg)alkyl-OR18, -(C4-Cg)alkyl-NR19R20, —(C4-Cg)alkyl-COOR"®, -(C3-Cg)alkenyl,

- (CHz)q—Nﬁ ) a
«(C3-Ce)alkynyl and . wherein qis 1to 3and ais 1 or 2;
R12 is H, (C4-Cg)alkyl, halo, -NOy, -CF3, -OCF3, -OR18, -(C4-Cg)alkyl-OR19, -
NR19R20 or «(C1-Cg)alkyl-NR18R20;
R13 is H, (C1-Cg)alkyl, R7-aryl, -(C1-Cg)alkyl-OR19, -(C1-Cg)alkyl-NR19R20 or -
(C1-Cg)alkyl-3R13;
R'4 and RS are independently selected from the group consisting of H, R5-(C-

_.(CHZ)q’%_N\/‘j) a
Ces)alkyl, R7-aryl and 0 , Wherein q and a are as defined above;
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R16 and R17 are independently selected from the group consisting of hydrogen,
R%-(C¢-Cg)alkyl, R7-aryl, (Ca-C12)cycloalkyl, R8-heteroaryl, R8-heteroaryl(C4-Cg)alkyl, -
C(O)R28, -(C4-Cg)alkyl(C3-Cr)-heterocycinalkyl, -(C1-Cg)alkyl-OR1® and -(C4-Cg)alkyl-
SR19:

R'9 and R20 are independently selected from the group consisting of hydrogen, .
(C1-Cg)alkyl, (C3-Cq2)cycloalkyl, aryl, thienyl, furyl and aryl(C1-Cg)alkyl;
~ R21 and R22 are independently selected from the group consisting of hydrogen,
(C1-Ce)alkyl, (C3-Cq2)cycloalkyl, (C3-C12)cycloalkyl(C1-Cg)alkyi, (C3-Cr)heterocycloalkyl,
~(C1-Cp)alkyl(C3-C7)-heterocycloalkyl, R7-aryl, R7-aryl(C4-Cg)alkyl, R8-heteroaryl(C4-
C12)alkyl, -(C1-Cg)alkyl-OR1?, -(C4-Cg)alkyl-NR19R20, -(C1-Cg)alkyl-SR19, -(C{-Cg)alkyl-
NR18-(C4-Cg)alkyl-O-(C1-Cg)alky} and ~(C1-Cg)alkyl-NR 18-(C1-Cg)alkyl-NR 18-(C1-
Ze)alkyl; -

R18 is hydrogen or (C1-Cg)alkyl:

Z1js R7-aryl; Z2is R7-aryl; Z3is hydrogen or (C1-Cg)alkyl; or Z1, Z2 and Z3,
together with the carbon to which they are attached, form the group

R23 R4 (C\:HRza)L
R% -7 A Q
“
r or (CHR M

wherein r is 0 to 3; w and u are each 013, provided that the sum of w and u is 1-3;
and ring A is a fused R7-phenyl ring;

R23 is 1 to 3 substituents independently selected from the group cansisting of H,
(C1-Ceg)alkyl, -OR19, (C1-Cg)alkyl-OR1?, -NR19R20 and -(C1-Cg)alkyl-NR19R20;

R24 is 1 to 3 substituents independently selected from the group consisting of
R23, -CF3, ~OCF3, NO3 or halo, or R24 substituents on adjacent ring carbon atoms may
together form a methylenedioxy or ethylenedioxy ring;

R25 is 1-3 substituents independently selected from the group consisting of H,
(C1-Cg)alkyl, (C1-Cg)alkoxy and halo;

R28 is independently selected from the group consisting of H, (C1-Cg)alky! and
RZS-C5H4-CH2-;

R27 is H, (C1-Cg)alkyl, R7-aryl(C4-Cg)alkyl, or (C3-C12)cycloalkyl;

R28 is (C4-Cg)alkyl, -(C1-Cg)alkyl(C3-C12)cycloalkyl, R7-aryl,
R7-aryl-(C1-Cg)alkyl, R8-heteroaryl, -(C4-Cg)alkyl-NR19R20,
-(C4-Cg)alkyl-OR® or -(C4-Cg)alkyl-SR19;

R12 N’Rﬂ &1

N
S e
; - g S 54
provided that when X1 is or X' and X2 together are

and Z1 is R7-pheny! and Z2 is R7-phenyl, at least one R’ is halo or C;-Cs alkoxy;

403
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provided that when Z1, 2 and Z3, together with the carbon to which they are
attached, form

M Za
23 (c HR%
R24 D g
r

(C HR®)w | and X! and X2 together are

N
N
A N ~ R17 .
P4 " R'isnotH, (C1-CaJalkyl, benzyl, (C1-Ce)alkoxy(C1-Ce)alkyl or (C1-

Cs)hydroxyalkyl and

provided that when R2 and R# form an alkylene bridge, Z', Z2 and Z3, together
with the carbon to which they are attached, are not -
A 73

3
Z (CHRZ“)u

24
or (CHRZ*)W

wherein aryl is phenyl or naphthyl, heteroaryl is selected from the group
consisting of indolyl, thiazolyl, pyridyi, furyl and thienyl, and heterocycloalkyl is
selected from the group consisting of tetrahydrofuryl pyrrolidinyl, piperidinyl,
piperazinyl and morpholinyl.

2. A compound of claim 1 wherein Z! and Z2 are each R7-aryl.
10

3. A compound of claim 2 wherein R7 is selected from the group
consisting of (C4-Cg)alkyl and halo.

4. A compound of claim 1 wherein X1 is R7-aryl and and X2 is OH or

15  -NC(O)R21,
12 R
R\, N,
pud
Ny

5. A compound of claim 1 wherein X1 is and X2 is
hydrogen.

6. A compound of claim 5 wherein R12 is hydrogen and R11 is (C4-
20 Ceg)alkyl, -(C4-Cg) alkyl(Ca-C12)cycloalkyl, -(C1-Cg)alkyl-OR® or -(C+-
Ce)alkyl-NR19R2C,

7. A compound of claim 1 wherein X! and X2 together form the
spirocyclic group
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8. A compound of claim 7 wherein m is 1, R17 is phenyl and R16 is
-(C4-Cg)alkyl-OR19 or -(C4-Cg)alkyl-NR19R20.

9. A compound selected from the group consisting of

©/‘NH2 NHZ OH
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5 10. A pharmaceutical composition comprising a therapeutically
effective amount of compound of claim 1 in combination with a
pharmaceutically acceptable carner.

11. A pharmaceutical composition comprising: a therapeutically
10 effective amount of a nociceptin receptor ORL-1 agonist; a

therapeutically effective amount of a second agent selected from the

group consisting of: antihistamines, 5-lipoxygenase inhibitors,



"y96 10%*A & ()- Poy96 10%$& ()-@ O0s10%W & ()- ~10%W 9% ()- )
10918} & ()- }}} }"}1$}%4 &} naTGLO3) 3 79 MR 70
T10(* 9% 10(* A 10(* U 10 * A & ()-3S10% U & ()-S 10%* % & ()--& - 31 MAR 2003
104 * %4 & ()-1 MO *%H{ & ()-"'}6};}]~~~|[:aTGL03)3 10% & () - 10% & ()-%
FF10% & ()-S* ,@O0% & ()- 10% & ()-) W10%'§7'_,ﬂ(_)- Nor mal " "Headi ng 13]c"
"Headi ng 23] c¢c" "Heading 33]c" "Heading 43]c" ¥ Headi ng 53]c" "Heading 63]c"
"Headi ng 73] c" "Heading 83]c" "Heading 93]c"A "Default Paragraph
Font F')}. S6=HFMdc9hl nJv~U7{>U bXl</ f'/9AI OSY[_Q r' W x&z~
gyL, G BJZKgt 2P+r <uP5! { #/ DXYacv{} JKLMNOPQRSTUWWKYZ[ \ ]~ " abcdef ghi j kl mopqr s”
i @gS a ! $% (*lgvkotienelinkipitg, ;Hj mhibitors, 3-adrenergiC receptor agonists,
>eACFI t | " MNQTWYk Zf DltRiprecddringdivis] fnhdr i¥; recepio? agohistot s 8l h: w_>z/ [ S;
\' (W ]eSQ hzXl p' wiwF3H<v: uaE#?p@Cf Gul] *]t 3B ;0 chgl Mo x2a(75' 2f
9" " 2e} 1Bp; Lu$@ { ﬁ_‘tg—,\bljlzgrs, anliRBIVes expectqregpis, 1 NKz an 3 tachykinin
PEL-"n"" . #Y#E) 9*,t/ebeﬁicﬁainléc_l;c?ﬁi@@.@@&bWM&?&ﬁMK@WhQ@héé\e_mitabpdi Pl ogt
uvax&zz#{ O{"{}' }tuvwxyz{ |}~ . 1"#$U& ()*+,-./0123456789:;
<=>7? @\BCDEFGHI JKL%W@E@% BARKEZ[ \ ] ~_" abcdef ghi j kl mopgr st uvwxyz{ |} ~
P"#$UR' () *+, -./0123456789: ; <=>?@\BCDEFGH JKLMNOPQRSTUVWKYZ[\]"_"abcde6Ti nes
New RomanAri al Courier New'h Root EntryWr dDocunent
" #$9R' () *+, -. /043345 g laim 1 for th fact f
<=~ @BCDEFGH I AROPRGTER 3L TP RS 3 Py Reln 915
" HSOR () *+, - ] oedisarsnt ,for treating pain, anxiety, asthma, depression or alcohol
<=>? @GABCDEFGHI JKIJWNGBOARSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
" #$9R' ()*+,-./0123456789: ;
<=>?@ABCDEFGHI JKLMNOPQRSTUWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~ -
" #$9R' () *+, - . / 0133458 80Quse of a nociceptin receptor ORL-1 agonist, alone or in
<=>? @A\BCDEFCHI JK Y. AT bd
<> QABCOEFGH JKANORRESANOZ 610 2BEHPTN MR LhgY &1 bitma
<=>? @\BCDEFGHI JKISYRIpbeRS TRleRed[fiqm thegcaen §RN$IRIING 8p RrYthistamings.)5-
! 1#52%&' () *+, -. 1 013234p6dse inhibitors, leukotriene inhibitors, H inhibitors, B-
<=>?@BCDEFCHI ‘]Kl'a rene ngcTnl’Je\{:Vgé gr[ ééoms%?%%%trﬂﬁéjégri%ﬁves, o—adrenergic

receptor agonists, mast cell stabilizers, anti-tussives, expectorants, NK4,
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the manufacture of a medicament for the treatment of cough.



