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the discl ogoonessss? which are hereby by ref e PERT802/IBIEKGROUND
OF THE I NVENTION Chronic pain is a nmjor *t6%¢'ri butor to disability and is
the cause of an untold .anmount of suffering. The successful treatnent of
severe and chronic pain is a pri meXQCIGBRTINANAEOGISysi-ci an with opioid

anal gesi cs being preferred drugs. Until recently, there was evidence of
three major classes of opioid receptors in the central nervous system

(CNS), with each gt pﬂé’dﬁbﬁGIaﬁh@ﬁrY&Ey erﬁQPSOPx%vxsmﬂsﬁgplfcﬁmeﬁﬁl qb@sses
wer e designated as gl at es Inity to these

receptors \Ahlqoéz&‘r&“b@q@ﬁj’r Qfﬁd@{zf 6@28%@5%@H’§vlegﬁ@§eh $,800%,¢hd owed in
order. to i ands to these receptors.
These i gandgﬁ%tedrsggés?ggm‘:ﬁ?}%}é&gg1 ﬁ)%ij% llgglls&erédc orphi ns and dynor phi ns.
Recent experinentation has led to the |dent|f|cat|on of a eDNA encodi ng an
opioid receptor-like (ORL1) Bi g of honol ogy to the
known receptor classes. This |scovere receptor was classified as
an opi oid recept orCthamedammd aymajlor cmﬂmbutdmm disalghtwmdss thaeaﬁshef sreqapidor did

not exhi bit phar | cal,.honol o initi y denpnstrated that
non- sel ect i vIO ngwg%& s n@egupﬁe@q%lé;epmﬁng of geypre an CIA‘HEI‘C)Pamr‘%%BB@Ws had
low affinity éd&[ oft e pifRlelan Wil SpiSiAARAEIRS 'béﬁxg‘f)reféljréarﬁiu%@ht h the fact that an

endogenous | i gand had not yet Dbeen di Scovere e term "orphan
recept or". Subsequéntil recgaidaithee Wagkvidenesef thiee Inmnqrwiasam of gplmsllc‘cw@rbm t he

crog0enous o 88T par ST ST Bl Db o OB B BARIEHRRE 1,

ghe di sc ov]er yreeéptariwasﬁahrberé e Ripbied aPp SadtS ANomREiadwHigly affifitgifolBese
I scover or
y receptors while not being endo genous to the body, research followed in order to

identify and isolate the endogenous ligands to these receptors. These ligands were
identified as enkephalins, endorphins and dynorphins. ..

Recent experimentation has led to the identification of a cDNA encoding an opioid
receptor-like (ORL1) receptor with a high degree of homology to the known receptor

| classes. This newly discovered receptor was classified as an opioid receptor based only on
structural grounds, as the receptor did not exhibit pharmacological homology. It was -
inifially demonstrated that non-selective ligands having a high efﬁnity for p, 8 and x
receptors had low affinity for the ORL1. This characteristic, along with the fact that an
endogenous ligand had not yet been discovered, led to the term “orphan receptor”,

Subsequent research led to the isolation and structure of the endogenous ligand of
the ORL1 receptor. This ligand is a seventeen amino acid peptide structurally similar to
members of the opioid peptide family.

The discovery of the ORLl receptor presents an opportunity in drug discovery for |
novel compounds which can be administered for pain management or' other syndromes
modulated by this receptor.

All documents cited herein, including the foregoing, are incorporated by reference

in their entireties for all purposes.

W
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novel conmpounds whi ch can be adm ni stered for pain managenent or other
syndrones nodul ated by this receptor. Al docunents cited herein,

i ncluding the foregoing, are incorporated by reference in their entireties
for all purwosemsist WO 02/ 085357 PCT/ US02/ 12351 OBJECTS ARCI/SBNNRREY OF THE
I NVENTION It is accordingly an object of certain enbodinents of the present
I nvention to provide new conpounds which exhibit affinity for the ORL1
receptor. It is an object OBJEEMSAND SUMMARYGF $HE INVENGEG@Nt i nventi on
to provide new conpounds which exhibit affinity for the ORL1 receptor and
one or nore of the , S or x receptors. It is an object of certain

enbodi ments of t het iphewedihgly BY 6jedt@f cdrRilédddiiBeIEYS the prebak ientdItot r eat i ng
a patient suffering fromchronjc or acute pain by adm nistering a conpound

havi ng af fi niRrQVifenew srmpounds whick pehabit affinity for she QR}-bracemer.cert ai n :
enbodi nents of the;qpr Ak J at | . j inveRERek hl have
agoni st activity g}[ lgt&ﬁéﬁjg{:t déegﬁﬁ %(rﬁg%&é@g?%%ﬂhg\gfegﬁl\%ns&g# egl}tdg?&?#z}{r?w
conpounds curcoerpphydsavtact exthitet affigjty foothplORIA. retdptarsindonodt ek obtheqeboakn
enbodi nents ‘of the present invention to provide nethods of treating chronic
and acute paifi“®&dni ni stering conpounds which have agonist activity at

the , S and x recqpisanhobjebi iFiteitfin ehBatiREntt BRMRe PRIFER MRS S RN A mew _
available. It is an object of certain enbodi nents of the présent invention

to provi de medoHtR@yndsIPr rgabing p RatienhswWieriog fam hranieonaghie pein ychdmitisterieg aig
non- opi oi d CO%@\.&H ol Q%Qis ivity at the p., S and x
receptors an @ﬂélﬁ%&i@ﬁ%@éﬂgi e 1@%?%2%‘5 than conpounds currently
avai l able. It is dnisabjobtt affcertsin trmbodisietns df the piesemfintehdoptogsevite hewent i on

to provide conpounds useful as ,analgesics, anti-inf|anmmtorjes, diuretics,
anest hetics affiPOHR -%’b‘Flb{‘@’Gtag%Sta"ﬁfé\%Ws%t ﬁ%irﬂ' -aﬂ‘}ﬁé?CFBWgﬁn‘glé‘E}} is greater than

anti - anxi ol ti Gno ARG Sreh® avaRRSL g_g_em&?%gpl , hearing regul ators;

anti-tussives, anti-asthndtics, nodul ators of |oconotor activity,

nmodul at ors of | ear Hiisgn ebjekt o€ eatain embwgirmentsoofshefreseatinyentmsorprovisie naatitbds

hormone rel CasH tteating chronic and acute pain by administering compounds which have agonist activity
at the p, 8 and « receptors which is greater than compounds currently available.

It is an object of certain embodiments of the present invention to provide methods
of treating chronic and acute pain by administering non-opioid compounds which have
agoniét activity at the y, 8 and k receptors and which produce less side effects than
compounds currentlly available, |

It is an object of certain embodiments of the present invention to provide
compounds useful as analgesics, anti-inflammatories, diuretics, anestheticsland
neuroprotective agents, anti-hypertensives, anti-anxibltics; agents for appetite control;
hearing reguiators; anti-tussives, anti-asthmatics, modulatots of locomotor activity,
modulators of learning and memory, regulators of neurotransmitter and hormone release,
kidney function modulators, anti-depressants, agent's to treat memory loss due to
Alzheimer’s disease or other dementias, anti-epileptics, anti-convulsants, agents to treat
withdrawal from alcohol and drugs of addiction, agents to control water balance, agents to
control sodium excretion and agents to control arterial blood. pressure disorders and
methods for administering said compdunds.

The compounds of the present invention are useful for modulating a
pharmacodynamic response from one or more opioid'reo'elptors (ORL-1, , 6 and «)

centrally and/or peripherally. The response can be attributed to the compound stimulating
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ki dney function nodul ators, anti-depressants, agents to treat nenory | oss
due to Alzheiner's disease or other denentias, anti-epileptics,
anti-convul sants, agents to treat wthdrawal from al cohol and drugs of
addi cti on, vagendssssro control water bal ance, agents to coRCTAB2B3/LuM
excretion and agents to-control arterial. blood-pressure disorders and

nmet hods for adm ni stering said conpounds. The conpounds of the present .
i nventi on ar dagesst)or ifhobitinm@utagnistytha opdar mereaeheptnd, Coaraipangeufidsomone or

nore opioid receptors (ORL-1, , 5 and x) ..central and/ or peri rally.
The responsesH%‘HBl eonﬁtr%‘iﬁi’@ﬂ%ee%’%%agwt)c%ﬁﬁ%ﬁ&&agﬁe | ERCPRGT @@-@5&3@5&:57
PCT/ US02/ 1235&ta§@ggpi st) of inhibiting (antagonist) the one or nore
receptors. Certain conpounds can stinulate one receptor (e.g., a agonist)
and inhibit a difQshesebjepls eepedyantagesyf thegmesemy inventinn adlb heeome appaettdrom
obj ects and V. i t ] 0 ppar.en om
The fol | ow ne oo eted MR RAER el A et co B R A erld
certain enboaonmrites compoqrds Aesing thegentnd fodhara Iy t he general formula (1):
R2(n) AAA\N\B Z 1 Rl P wherein Dis a 5-8 nenbered cycl oal’kyl, 5-8
menbered heterocyclic or a 6 nmenbered aronmatic or heteroaromatic group; n
is an integer fromO to 3; A Me(8hd Q are independently hydrogen, Cl.10
al kyl, C3.12 cycloal kyl, C,.10 aNkoxy, .12 cycl oal koxy, .- CH20H, - NHSQ2,
hydr oxyCl, 10al kyl -, am nocar bonyl . | kyl am nocar bonyl -,
di Cl- 4al kyl am nocar bonyl -, acyl a acyl o | Kyl -, am de,
sul fonyl am noCl- 10al kyl -, or A-B ogether forma C2.6 bridge, or B-Q

' Q pslan together forma Cl_3 bridge;

Q

wherein |

D is a 5-8 membered cycloalkyl, 5-8 membered heterocyclic or a 6 membered
aromatic or heteroaromatic group;

n is an integer from 0 to 3;

A, B and Q are independently hydrogen, C, ., alkyl, C;.;, cycloalkyl, C,.,, alkoxy,
C,.1; cycloalkoxy, -CH,OH, -NHSQ,, hydroxyC,_,qalkyl-, arﬁinocarbonyl-, C.
salkylaminocarbonyl-, diC, ,alkylaminocarbonyl-, acylamino-, acylaminoalkyl-, amide,
sulfonylaminoC,_alkyl-, or A-B can together form a C, bridge, or B-Q can together form
aC,, bfidge, or A-Q can together form a C, ; bridge;

Z is selected from the group consisting of a bond, straight or branched C, ¢
alkylene, -NH-, -CH,0-, -CH,NH-, -CH,N(CH,)-, -NHCH,-, -CH,CONH-, -NHCH,CO-,
-CH,CO-, -COCH,-, -CH,COCH,-, -CH(CHj)-, -CH=, -O- and -HC=CH-, wherein the



Zis selected fromthe group consisting of a bond, straight or branched

C, .6 alkylene, -NH, -CH0O, -CH2NH, -CH2N(CH3)-, -NHCH2-, -CH2CONH ,

- NHCH2CO-, -CH2CO-, -COCH2-, -CH2COCH2-, -CH(CH3)-, -CH=, -0- and - HC=CH,
wherei n t havO\Q/@835085357 PCT/ US02/ 12351 carbon and/ or nit PEGER242¥1Hs are
unsubstituted or substituted with one or nore | ower alkyl, hy4roxy, halo
or al koxy group; R is selected fromthe group consisting of hydrogen,
Cl1.10 al kyl, caded 2od/of mitrtbgeplafomCRe hifmbitiapd or subsstitated Githlde @ahdoyd laweno- ,
C3-12cycl oal kyl ami no-, .- Cl- 4CO0OV1, cyano, cyanoCl-10al kyl -
cyanoC3- 10cy€¥‘i¥§rn>l€'1‘°xy hﬁ%owm@m 4al kyl -, NH2SQC,. 4al kyl -

am nocar bonyl -, Cg, ’i‘ﬂcl@é{e@rﬂdﬁpﬁ@rg%&ébnmstﬁﬁlhg%hﬂtﬁ'l)g%l @m @H&P@ &yclloaikylpenzyl

C3.12 cycloalkenl-, a nmonocyclic, bicyclic or t icrary
het er oar yl rlﬁagqalkanﬂealemg Cmtﬂwé%rmhoccs 10Ny Oalkallalrmh@rél%@&'chHCOO%.g system

andaspiror m it r oyl X1.a

i ndependent | y&% eyat%g ﬁ%fﬁ Qﬁaeno PBWﬁ%égﬁth@g}%’%ggpcﬁaqudlﬁﬁgs@lz and
wherein said ﬁlkkly,lammmihmj'lk}dilmalhﬂ'lklﬁﬁl%barb@ib& 18, keyty@dthinOcarbdagl-, benzyl, C,.,,
12cycl oal kyl am no benz i s optional I substjtuted with 1-3

r
substltuents‘¥99@5?3§ aPFBﬁ%FH%tﬁ%@@b“ﬁBﬁ%?@?ﬂ%Qr@?mﬁ@Vbﬁﬁha hefgrr oxy, C1. 10
al kyl, Ci1.10 ot s 4ﬁg¥b9
cyanoCl 10al gﬁgr{ﬁeﬁm rﬂ1§( 4 Qﬁtem lﬁdyf:hélﬁﬁé) Eﬁ‘ ?Al%r} glf gﬁ%g" g&%ma '

5- menber ed het er oar omat i cCO- 4a|ky| , phenyl benzyl, benzyl oxy, said
phenyl, benzyl, and benzyl oxy opti onall bei substituted with 1-3
substituents selected fromthe group stA'hg &f hal ogen, Cl1_10 al kyl -

Cl 10 al koxy-, and cyano; and where ¥ C3-12\cycl oal kyl, C3.12
cycl oal kenyl , nonocyclic, bicyclic o clicaryl, heteroaryl ring,

het er o- nonocyclic ring, "hetero-bicycl em or Spiro ring system
of the formula (V) is optionally substituted with 1-3 substituents sel ected
from the group consisting of halogen, Cl1_10 al kyl, C1.10 al koxy, nitro,
trifluoronethyl-, phenyl, benzyl, phenyl oxyVand benzyl oxy, wherein said
phenyl, benzyl, phenyloxy or benzyloxy is optionally substituted wth 1-3
substituents selected fromthe group consisting of halogen, Cl-10 alkyl,

Cl.10 al koxy, .and wneddif X, 4nd X, are independently selected from the group consisting of NH, O,

S and CH,; and wherein said alkyl, cycloalkyl, alkenyl, C, j,alkylamino-, C,,

: 12cycloalky.lamino-, or benzyl of R, is optionally substituted with 1-3 substituents selected .
from the group consisting of halogen, hydroxy, C,.,, alkyl, C, ., alkoxy, nitro,
trifluoromethyl-, cyano, -COOV,, -C, ,COOV |, cyanoC, alkyl-, -C, s(=0)W,, -C,.
sNHS(=0),W,, -C, NHS(=0)W,, a 5-membered heteroaromaticC, ,alkyl-, phenyl, benzyl,
benzyloxy, said phenyl, benzyl, and benzyloxy optionally being substituted with 1-3
substituents selected from the group consisting of halogen, C, ,, alkyl-, C,.,, alkoxy-, and

~ cyano; and wherein said C,_j, cycloalkyl, C,.j, cycloalkenyl, monocyclic, bicyclic or
tricyclic aryl, heteroaryl ring, hetero-monocyclic ring, hetero-bicyclic ring system, or spiro

" ring system of the formula (V) is optionally substituted with 1-3 substituents selected from

 the group consisting of halogen, C,_,, alkyl, C,.oalkoxy, nitro, trifluoromethyl-, phenyl,
benzyl, phenyloxy and benzyloxy, wherein said phenyl, benzyl, phenyloxy or benzyloxy is
optionally substituted with 1-3 substituents selected from the group consisting of halogen,
C,.10 alkyl, C,,, alkoxy, and cyano; ‘



WO 02/ 085357 PCT/ US02/12351 W is hydrogen, Cl.10 al kyl, C3_12 cycl oal kyl,
Cl. 10 al koxy, C3.12 cycl oal koxy, - CH2OH, am no, Cl-4al kyl am no-,

di Cl- 4al kyl ami no-, or a 5-nmenbered heteroaromatic ring optionally

substit ut edvao29853573 | ower al kyl; V1 is H, Cl.6 Al kyl, C3PeT@&ye¥133f1kyl ,
benzyl or phenyl;. R2 is selected fromthe group consisting of hydrogen,
Cl.10 al kyl, C3.12 cycloal kyl and hal ogen, said alkyl or cycloalkyl
optional |y substi tWiiedydwogen, &, elol, Camicndpalkylk§| ariknry, Gas, qyclablkgryari no

group; and p eut.i cal | ccept e | ts thereof and sol vates thereof.
The present m@fsia}}ﬂm}s?1@%@%{?%8@#@&@@%@%8%5} eé@aee BEORISIHA Ny t he
gener al f or mopdofdisubsitfted Withs-3 16%%{1;)11(5@; (I'A) wheréin nis an integer from

O0to 3; Zis selected fromthe group consisting of a bond, -CH2-, -NH,
-CH2O-, - CH2CH2- -'GHRRIC ) allofliffys cedgaliyl, bapevlpr phenghp CONH-, - NHCH2CO-

-CH2CO-, - COCHZ- 1 g ;GHRA ST = ating HC: 14t he
carbon and/or nit rK&gl;en %’?gi?r?sm %F%%%sé%tﬁngﬁwrg%qégb‘ﬁtal lthé‘é\anélgﬂfgyA- | ower
al kyl , hal ogemd hhlpdem xaid elkybdriopslpalkgroptipnaliRbubstitised with enlota, amiroh elkglemito
consi sti ng. of gﬁ/%n Cl. 10al kyl, C3-12cycloal kyl, C2. 10al kenyl, am no,
Cl- 10al kyl ami REAHREEIIRSHUBA| kyl ami no, benzyl, C3.12 cycloal kenyl, a 5 WO

02/ 085357 PCT/ U502hd pRhabsulioslClobdptablll $aM6 thefeoPind ol kel 1~ or
het eroaryl ring, a hetero-nonocyclic ring, a hetero- bicyclic ring system

and a Spiro ring shStrEsseRifinyention isrogtisia epmbpdiments camprisss soxpounds havingihe
i ndependent | ygeﬁ@xjaﬁfbhﬁﬁaf(ma%%f%“gf oup consisting of NH, O,

RN § |
o .
>:O
| N '

——N—=Z

14)

wherein

n is an integer from 0 to 3;

Zis selected from the group consisting of a bond, -CH,-, -NH-, -CH,0-, -CH,CH,-
» =CH,NH-, -CH,N(CH;)-, -NHCH,-, -CH,CONH-, -NHCH,CO-, -CH,CO-, -COCH,-, -
CH,COCH,-, -CH(CH,)-, -CH=, and -HC=CH-, wherein the carbon and/or nitrogen
atoms are unsubstituted or substituted with a lower alkyl, halogen, hydroxy or alkoxy
grdup; .

R, is selected from the group consisting of hydrogen, C,_qalkyl, C3_12cycloalkyl, C,.

woalkenyl, amino, C,_jsalkylamino, C, j,cycloalkylamino, benzyl, C,.;, cycloalkenyl, a



S and CH2; wherein said nonocyclic aryl is preferably phenyl; wherein said
bicyclic aryl is preferably naphthyl; wherein said al kyl, cycloal kyl,

al kenyl , Ci1-10al kyl am no, C3-12cycl oal kyl am no, or benzyl is optionally
substi t ut edvow4853573 substituents sel ected fromthe groupPEHH828235g of
hal ogen, d.,, alkyl, CI-10 al koxy, nitro, trifluoronethyl, cyano, phenyl,
benzyl, benzyl oxy, said phenyl, benzyl, and benzyl oxy optionally being
substi t ut ed wmdnecyclis, kicyedit bt mieptlic ard el bettredryl ringnatheteragmonpeyciiouing g ihaigros f
hal ogen, C1.10 al.kyl, C10 10, al koxy, and cyan;. wheregin said C3.12

cycl oal kyl , éﬁ“}?ﬁi}c%%ﬁyaéFkW?pl %F‘T‘@,}(ﬁ’ﬁifm??&)br tricyclic aryl,
het eroaryl ring, hetero-nonocyclic ring, hetero-bicyclic ring system and
Spiro ring systemof the formula (V) are optionally substituted with 1-3
substi.tuents selected from the group i Std, of hal ogen, Cl1-10al kyl
Cl.10 al koxy, nitro, trifluoronethyl, , bexzyl, phenyl oxy and
benzyl oxy, wherein said phenyl, benzyl, pheXyloxy /and benzyl oxy . are
optionally substituted with 1-3 subst\tue el ected fromthe group

consi sting of halogen, Cl.10 alkyl, C1.10 al’oxy, and cyano; R2 is
selected fromthe group consisting of hydrogen, C1.10 al kyl, C3.12
cycl oal kyl and hal ogen, said al kyl optionalhn substituted wth ‘an oxo
group; and pharmaceutically acceptable salts thereof and sol vates thereof.
In certain preferred enbodi nents of fornula (1), Dis phenyl or a 6

menber ed het eroarqmati.cgroup cont ai ni,ng, 1- iL,t.rogen atons. .ln c N
preferred embodi me egena—?ﬁ? &Y rilrgutqaeyengp b s&e?{ggﬁrgn‘%ge gTWICO?SéSt‘H%Pﬁ@Eb’
ethyl, propylsakithl;, pentyl, or hexyl. In certain preferred enbodi ments of

formula (1) or (1A, the Rl cycl oal k?/'l is 6 WO 02/085357 PCT/US02/ 12351
cycl ohexyl , cycl oy8sesin saig propeeyelic aryl is peafesadliphenyby cl odecyl, or norbornyl .

I n ot her . preferredy, Qdi st : . (1A, the R bicyclic
ring systemis naphteﬁgﬁ. I ﬁﬁgt %eﬁlﬁég%ggr%bg’dcdg)‘n%@{il ments of forrmula (I) or
(1A), the R bicyovheeinisaig alkgl syadonlky, dlenylaly dalbylapioh@l ,cyoloalkylamino, or
decahydr onaphéer[%d _i? Q&ic}ngﬁy s%’bst&t{l{eﬁ )(VCn!hl 193 Subsiftusnts Ee‘?&:]ted fom the group consisting of

hallogen, C...0 alkyl, C,,, alkoxy, nitro, triﬂudromethyl, cyano, phenyl, benzyl, benzyloxy,

said phenyl, benzyl, and benzyloxy optionally being substituted with 1-3 substituents
selected from the group consisting of halogen, C, ,, alkyl, C, ;, alkoxy, and cyano; -

wherein said C,;; cycloalkyl, C,_, cycloalkenyl, monocyclic, bicyclic or tricyclic
aryl, heteroaryl ring, hetero-mbnocyclic ring, hetero-bicyclic ring system, and spiro ring
system of the formula (V) are optionally suBstifuted with 1-3 substituents selected from
the group consisting of halogen, C,_malkyl, C,.10alkoxy, nitro, trifluoromethyl, phenyl,
benzyl, phenyloxy and benzyloxy, wherein said phenyl, beniyl, phenyloxy and benzyloxy
are optionally substituted with 1-3 substituents selected from the group consisting of
halogen, C,_, alkyl, C,_,, alkoxy, and cyano;

R, is selected from the group consisting of hydrogen, C,, alkyl, G, ,, cycloalkyl
and halogen, said alky! optionally substituted with an oxo group;

and pharmaceutically acceptable salts thereof and solvates thereof.

In certain preferred embodiments of formula (I), D is phenyl or a 6 membered
heteroaromatic group containing 1-3 nitrogen atoms. )

| In certain preferred embodiments of formula (I) or (IA), the R, alkyl is methyl,

ethyl, propyl, butyl, pentyl, or hexyl. '

In certain preferred émbodiments of formula (D or (IA), the R, cycloalkyl is




di benzoeycl oheptyl. In other preferred enbodinents R, is phenyl or benzyl.
In other preferred enbodi nents of fornmula (1) or (1A, the R bicyclic

aromatic ring is a 10-nenbered ring, preferably quinoline or naphthyl. In
ot her pref evoetosssdsodi nents of fornula (1) or (1A), the RPCBUS§2853
aromatic ring is a 9-nmenbered ring, preferably indenyl. In certain

enbodi ments of fornmula (1) or (LA), Zis a bond, nethyl, or ethyl. In

celr3 tain engodycrtelmcyl, ojrcl?]mptyuIcycl(a%c)qudyc(oh&)yl,bdybled%ygroﬁncﬁrbbmr}]rnaﬁ imally
substituted as not to have an rogepn, substjtution on the base Z group.
For exanple, if tﬁ'éo%gs@cf\ém%?%‘?ﬁfﬁ(m%mgg@m“lg @Q’E éLAQ:tth‘b?ﬂ RiFYCHE FiR® SYsishy |
groups woul d j§ RIFRMSI. Wmﬁﬁfer{eﬁ(éfﬁlbhﬁig}ems?g?dmﬁ% o (Hﬂlt)(,)‘cﬁé-R P{a&?ﬂkt}ﬁ{g

preferred enbodinments of fornula (I) (A, nis 0. I'n ce
enbodi ment s ¢¥st¢misigirahydropaphthyly ox)decakiydranaphiteyl andethp By kriqyelid ringsystemi in

enbodi ments qf, f Ha () I S. cyel oh | et Byl -, cyclohexyl met hyl -,
cycl opentyl mcof)itl ey?écwaﬁ?étxlhﬁ féy%%ﬁ%%%‘f?@@ﬁ?ﬁs Bh’éﬁb"?rg{ an,zj)’i'
pyrrolyl trifl uoriaetty breferreti Rirdofintehisfdf E@mat (Mydr (1A)Pthe IR Blcoélydromatic ring is
cycl opentyl -, cycl ohe%I,-, met hoxycycl ohexyl - t et r ahydr opyr anyl -,
propyl pi per i di Wymemberediring, prrierably quingline-oraaplbylt yi -, t hi azol yl et hyl -,

henyl trifl t hyl o o "
oy or oxocansPher e s SERRAXNR O, e ROBRATOMMatlong |
- CH2COOV1, t 6% a Sadnybenest ing, preferaymindeethy| -, NH2SC2net hyl -, NH2SOmet hyl -,
G 1o aal byl an nocdp BEHA sekaiPretts PToBRAE G A b o donbd ortaivh (1), zr
i's 3,3 di phenyl pr ap¥ért-éhmbothbMts oBfeRSHL (1Y bedAR N 2 8rodp G8hBRMa) sitigtuRidopy !

with -COOV1, tetrazolyl C-4al kyl -, cyano-, am nocarbonyl -, .
Cl- 4al ky| ani réé@attodaye any hydrogpioubstituiion emiha beserdogmyp.- Forkrempleei§ thetbase Z

oyl 00 |- S G TR 31k BT AT e SRR Rl hdhobdlS srofioBET
© CH,- base Z group. -

In other preferred exﬁbodiments of formula (I) or (IA), nis 0.

In certain embodiments of formula (T) or (IA), X, and X, are both O.

In certain embodiments of formula (T), ZR, is cyclohexylethyl-, cyclohexylmethyl-,
cyclopentylmethyl-, dimethylcyclohexylmethyl-, phenylethyl-, pyrrolylirifluoroethyl-,
thienyltriﬂuoroéthyl-, pyridylethyl-, cyclop;ntyi-, cyclohexyl-, methoxycyclohexyl-,
tetrahydropyranyl-, propylpiperidinyl-, indolylmethyl-; pyrazoylpentyl-, thiazolylethyl-,
phenyltrifluoroethyl-, hydroxyhexyl-, methoxyhexyl-, isopropoxybutyl-, hexyl-, or |
oxocanylpropyl-. ‘ _

In certain embodiments of formula (I), ZR, is -CH,COOV, tetrazolylmethyl-,
cyanomethyl-, NH,SO,methyl-, NH,SOmethyl-, aminocarbonylmethyl-, C,.
salkylaminocarbonylmethyl-, or diC, ;,alkylaminocarbonylmethyl-. .

In certain embodiments of formula (I), ZR, is 3,3 diphenylpropyl optionally
substituted at the 3 carbon of the propyl with -COOV/, tetrazolylC,_,alkyl-, cyano-,
aminocarbonyl-, C, ,alkylaminocarbonyl-, or diCl_,,alkyléminocarbonyl-.

The present invention in certain embodiments comprises compounds having the

general formula (II):



PCT/ US02/ 12351 wherein the dotted |ine represents an optional doubl e bond;
R is hydrogen, Cl1.10 alkyl, C3.12 cycloal kyl, C3.12 cycl oal kyl Cl1- 4al kyl -
Cl.10 al koxy, (C3.12 cycl oal koxy-, Cl1-10 al kenyl, C1.10 al kyli dene, oxo,
Cl.10 al kylweubessssruted with 1-3 hal ogen, C3.12 cycl oal kpCTARERsRTIUL ed

wi th 1-3 hal ogen, C3.12 cycl oal kyl C1-4al kyl - substituted wth 1-3 hal ogen,
Cl. 10- al koxy substituted with 1-3 hal ogen, C3.12 cycl oal koxy- substituted
wi th 1-3 hal ogen, -COOV1, -Cl1-4CO0OV1, -CH2OH, -SO2N(V1)2 ,

hydr oxyCl- 10al kyl -, hydr oxyC3- 10c3<|c| oal kyl -R cyanoCl- 10al kyl -

cyanoC3- 10cycl oal kyl -, - CON( VI ) H28C12C1- " 4al kyl -, NH2SOC1- 4al kyl -

sul f onyl am noC1- 10al kyI.-, di am nogl kyl -, _=&ul fonyl C1-4al kyl, a 6- rrenbered
het erocyclic ring, a 6-nmenbered hg romaNic ring, a 6- menbered

het er ocycl i cCl- 4al kyl -, a 6-nmenbef edDh oret@ cCl- 4al kyl -, a 6-nenbered
aromatic ring, a 6-nmenbered aromy{i -, a 5-menbered heterocyclic
ring optionally substituted with a a 5-nmenbered

het eroaromatic ring, a 5-nmenbered heterocyclicCl-4alkyl- optionally
substituted with an oxo or thio, a 5-nenbefed heateroaronaticCl-4alKkyl -
-Cl-5(=O W, -Cl-5(=NHW., -Cl.5NHC(=0, 5NHS(=0) 2W1,

- C1- 5SNHS(=O W, wherein W is hydrogen,/ C1-10 fal kyl, C3_12 cycloal kyl, Cl_
10 al koxy, C3_12 cycl oal koxy, -CH2CH, 1- 4al kyI ai ni no-,

di C1-4al kyl am no-, or a 5 8 WO 02/ 085 2/ 12351 menber ed

het eroaromatic ring optionally subgitutedNw th IB3 | ower al kyl; wherein
each V1 is independently selected fromH, 1 -6 alkyl, C3-6 cycloal kyl,
benzyl and phenyl; n is an integer fromO $0 3; Dis a 5-8 nmenbered

cycl oal kyl, 5-8 nenbered heterocyclic or an menbered aronmatic or

het eroaromatic group; nis an integer fromlOto 3; A B and Q are

i ndependent |y hydrogen, C1.10 al kyl, C3. 12Rtycl oal kyl, 01.10 al koxy, C3.2
cycl oal koxy, Cl1.10 al kenyl, Cl1_10 al kyl i dene, oxo, CHZC]—I, - NHSC2,

hydr oxyCl- ' : -

S

4y

wherein

the dotted lipe represents an optional double bond;

R is hydrogen, C,  alkyl, C.;, cycloalkyl, C,.,, cycloalkylC,_jalkyl-, C,.j0 alkoxy,
C,.i; cycloalkoxy-, C, o alkenyl, Cl_‘lo alkylidene, oxo, C, ., alkyl substituted with 1-3
halogen, C;.; cycloalkyl substituted with 1-3 halogen, C, ;, cycloalkylC, ,alkyl- substituted
with 1-3 halogen, C, ., alkoxy substituted with 1-3 halogen, C,,, cycloalkoxy- sﬁl;stituted
with 1-3 halogen, -COOV,, -C, ,COOV,, -CH,0H, -SO,N(V)), , hydroxyC, jealkyl-,
hydroxyC, ,cycloalkyl-, cyanoC, alkyl-, cyanoC3_,ocycloalkyl-, -CON(V)),, NH,S0,C,.
salkyl-, NH,S80C, jalkyl-, sulfonylaminoC,_jsalkyl-, diaminoalkyl-, -sulfonylC, alkyl, a 6~
membered heterocyclic ring, a 6-membered heteroaromatic ring, a 6-membered
heterocyclicC, 4alkyl-, a 6-membered heteroaromaticC, 4alkyl-, a 6-membered aromatic
ring, a 6-membered aromaticC, , alkyl-, a 5S-membered heterocyclic ring optionally
substituted with an oxo or thio, a 5-membered heteroaromatic ring, a 5-membered
heterocyclicC, jalkyl- optionally substituted with an oxo or thio, a S-membered
heteroaromaticC, ,alkyl-, -C, s(=0)W,, -CLsGENH)W,, -C, NHC(=0)W,, -C,_
sSNHS(=0), W, -C, ;NHS(=0)W,, wherein W, is hydrogen, Ci.0 alkyl, Cy 5 cycloalkyl, C,.
10 alkoxy, Cy,, cycloalkoxy, -CH,OH, amino, C, ,alkylamino-, diC‘Malkylamino-, ora 5-




,, al kyl -, am nocar bonyl -, Cl1-4al kyl am nocar bonyl -

di C1- 4al kyl am nocar bonyl -, acyl am no-, acylam noal kyl -, am de,

sul f onyl am noCl- 10al kyl -, or A-B can together forma C2.6 bridge, or B-Q
can toget hewobpossssa C3. 7 bridge, or A-Q can together formPaT/CE02B12881i dge; Z
is selected fromthe group consisting of a bond, straight or branched Cl.6
al kyl ene, -NH, -CH2O,  -CH2NH, -CH2N(CH3)-, -NHCH2-, -CH2CONH-,
-NHCH2CO-,  -1GeiAbiped het€OaidRatic rifii2fHonkiRy substﬁh(ee;lvlat}rl 3 {dvidEalkyl- and - HC=CH,

wherein the carbon and/ or nitrogen at ns ar unsubstituted or substituted
with one or nore I‘gbﬁé?m e?ﬂhﬁ?ll 15 “’ﬁig YSﬁ‘&FTS ngaﬁ{@w;ﬁ“@’ﬂ $uwe Cyqtoalkyd, benzyl
sel ected fromuddhim %rzloup consi sting of hydrogen, Ci1-10 al kyl,

C3-12cycl oal kyl , 10al kenyl , am no, C1-10al kyl am no-,
C3-12cycl oal kyl amrh’éﬂn lntmm0@1i4000\/1 cyano, cyanoCl 10al kyI

cyanoC3- 10cycl oaI Cl-4a ' Kyl
am nocar bonyl -, ?&?:%%1&%5%%&5% g‘ }Sdnéﬂ%ﬁ qﬁgyﬁrgﬁcﬁ%gﬁ@g’ﬁ#“edbenzyl ,
C3_12 cycl oadirbmayé erheaeraarmaty@grbﬁp, b| cyclic or tricyclic aryl or

heteroaryl ri ng, a hetero- nocyclic ring, a hetero-bicyclic. ring system
and a Spiro ring s%/%staéﬁ?tﬁger% g’rﬁml a (V):.(V) wherein X1 and X2 are’.

i ndependent |y sel egt n - and
wherein said al kyIJQ lg;q/g(lj %&B@pﬁgﬁmz h?%%lnskljﬁﬂlq&ﬁ arh”nggloalgg é&‘)“’\?\ga@y’
02/ 085357 PCTLUgsoNdalesy, e glikbmydl Gyd alkylidens, ove, -GEHQH| -NHS®, hydvoxyd, i onal | y

bstituted 1 3 t t | t t
hal f)g'en” hyar By ey Aol ¥ Sicgn el AL ol Fodb RS ethithe-
cyan, -COOvV,, acy@lmﬂ@ﬂ@ﬂ amidea 0fohylaRalokcy | alkyl= Gk AoB<e) WhetheiGbrm a@}"ﬁ%&é&

- CL. 5NHS( =O WL, a 5-nmenbered heteroaromati cCO al kyl -, phenyl, benzyl,
benzyl oxy, saP’dB&%arWPget 7957 8 Cariridge s Y-Qepn inge m;a%elbﬁggesubstltut ed

th 1-3 bstit | Cl.10
Byl - CL 10" al koot S TR e a S B RO Sl R GYT ™ o5 12

(r:]ycl oal kenyl , alﬂrgmue;yNHi—,o-CI-baneréHoFCHJN(QH)!)?J -M{(Hﬂ,y,l -CH}@ON}D;%NHCHJCI@,
et er o- nonocy m ri ng. system
of the fornul aéf(‘%drrs&ggﬁfoﬁpg)(ﬁ% {:ﬁf@lfl t'h' aégéé‘ggéﬁtsmf%n%l ect ed
from the gr oua&bspm&tﬂlmeefatdaﬁla@gﬁfgubs@&ué@orash&fimte&iamﬁQn@bxkﬁa&é lowkrt T O,

tri fI uor omet hyl phenyl ,
alkyf hydroxy, halo or alkoxy group;

R, is selected from the group consisting of hy&ogen, C,.10 alkyl, Cy,cycloalkyl,
C,.jpalkenyl, amino, C,_j,alkylamino-, C;.izeycloalkylamino-, -COOV,, -C,,COOV/|,
cyano, cyanoC,_qalkyl-, cyanoC, ,cycloalkyl-, NH,SO,-, NH2802C1_4a1ky1-, NH,S0C,.
salkyl-, aminocarbonyl-, C,_4alkylarninocarbon$ll-, diC, salkylaminocarbonyl-, benzyl, C, ,,
cycloélkenyl-, a monocyclic, bicyclic or tricyclic aryl or heteroaryl ring, a hetero-

monocyclic ring, a hetero-bicyclic ring system, and a spirolring system of the formula (V):
X1
X2
V)

wherein X and X, are independently selected from the group consisting of NH, O,
- S and CH,; and wherein said alkyl, cycloalkyl, alkenyl, C,_,,alkylamino-, C,.



benzyl, phenyl oxy and benzyl oxy, wherein said phenyl, benzyl, phenyl oxy or
benzyloxy is optionally substituted with 1-3 substituents selected from
the group consisting of halogen, Cl1.10 alkyl, Cl1 10 al koxy, and cyano; R
i s sel ect edvéomesssdie group consi sting of hydrogen, Cl.10 BCRABI2/1EH112
cycl oal kyl - and hal ogen, said al kyl or cycl oal kyl optionally substituted
with an oxo, am no, al kylam no or dial kylam no group; and pharmaceutically
acceptable s a{cvsloalhydamin‘o -,amdersy] of R ésoptiopalbycfubstifined pithdehsubititvens sedsetddn

certain enbo S r| ses oun havi ng formula (11A): (1A 10
WO 02/ 085357%% §§§Lﬂ gﬁg}gﬁm gYijé ol &hﬁ}’frﬁ-’emraélfﬂxgslg Ps an opti onal
doubl e bond; tAflisromelh pt d, LOOOM)ECYICDOV(; esios!, | Adylof-cahong, . CH2-

-NH, -CH20-1 CHZCHZ? - 2NH- &:HZCF%{ pr:ﬁ'!o H—i Y d—éCC;\\II&- “ NHCH2CO- |

CH2CO 1 cocusiEHS(—OijzcémiHS(-Oot}&f(l@%)mmbm@dﬂaetemwmmmkyl -itengi benzyle

rkyt. nal ogustoASRPER: pERIL BBl sl iiRAERbL MR o TRl f it T oot

and are each sabﬂtmmmmaemdfmhﬁhggmupno&tmﬁg r:sflllaﬂl@enocfl1 ,pMﬁleQ(BlnqallhﬁJ{O@ﬁdﬂ,
Cl1.10 al kyl, Ci.10. aa\ g 10 al kyl i dene, 12 cycl oal k
al koxy, and d¥&Ro; gd pierg] Sé’é‘t%dz PI9AIY I £ ngﬂ%WéW%llwbiWW #gen,

Cl-10al kyl, GaogkBe¥sA, %{e&‘%!ryl r%hetel@cycsgwllﬁnﬁg'h@féro Q%%&Q‘ﬂn %&&éﬂx"lﬂs ir

CG3. 12cycl oal kyl'am no,” benzyl noc bicyclic
or tricyclic ungsystem orﬁ@teefpmﬂy(\’ ib ng;onallmmbemwtcdrvathbe subsntungs seleddédcyahi c

ring system tﬁggroﬁp %gnsm?m bFhIGRER émj aaf(ylt 81 10 alfi)oxy, nﬁlro t\rQﬂuoromethy? f)%zengrv)
benzyl, phenyloxy and ben;yloxy, wherein said phenyl, benzyl, phenyloxy or benzyloxy is
optionally substituted with 1-3 substituents selected from the group consisting of halogen,
C,.;0 alkyl, C, ;o alkoxy, and cyano; . |
R, is selected from the group consisting of hydrogen, C,.,, alkyl, C, , cycloalkyl-
and halogen, said alkyl or cycloalky! optionally substituted with an oxo, amino, alkylamino
or diatkylamino group;

and pharmaceutically acceptable salts thereof and solvates thereof.

The present invention in certain embodiments comprises compounds having the
formula (IIA):

Ro(n) /

N
|
Z
|
R

(ItA)

10



wherein X1 and X2 are independently selected fromthe group consisting of
NH, 0, S and CH2; wherein said nonocyclic aryl is preferably phenyl;
wherein said bicyclic aryl is preferably naphthyl; wherein said al kyl,

cycl oal kyl ,wab¥essgd7, C, . 10al kyl am no, C3.12cycl oal kyl am n8CT/AR2/33Mzy| is
optionally substituted with 1-3 substituents selected fromthe group

consi sting of halogen, Cl.10 al kyl, C1.10 al koxy, nitro, trifluoronethyl,
cyano, phenyl, beN$rein penzyl oxy, said phenyl, benzyl, and benzyl oxy

opti onal | y being sl e bt r hbifidltieBig sel ected from the gr oup
consi sting of hal %gn, Cl.’;éLO al kyl, C1.10 al koxy, "and c%_‘a{go; wherein said
C3. 12 cycl oal kyl , 438 selocted oy Shadxpyn conpisiingcgf@ hoad, -6ty cNHe, -6H, @1 relieGHc
aryl, . het er 0grgh, NHNICHNS(CH, RIINHCHC| O3, CONGH-, MRS YLD Iccgyst em
and spiro H@Memg& h e f?l%mﬁ a}_’((siji) are optionhal [y substituted with
1-3 substitu 2clE4CHont BrnandgPEmS Reothsrsinithyycashonandiog atrosen . 10

al kyl', Cl. 10 aadriaty nndubbtitoted bf sdbbtitafed RethhMbwerdRYhalogeR SyaYdxy oPHIRBYY OXYy and
benzyl oxy, wherein said phenyl, benzyl, phenyloxy and benzyl oxy 11

02/ 085357 PCH 82/ 12351 are optional |y substituted with 1-3 substituents

se:j ected fr %;n t he Igmupl afjea?eéasdei dgglifﬁrenthﬁd agench s_@le‘gted%froﬁﬁ iélwgrouﬁ:boﬂs?st?gkox)’;
and cyano; s.sel ecte om ro opnsi st of hydr n -

al kyl ., C3.12 °5J§1¥?f8§?‘k§f‘l°g%h§l-ﬁﬁfkég&?ﬁr}vallg?fl@’ r-wﬁwﬁﬁ St PPBIRL Gt ed
with an oxo calkaxy; ardrkophar maceutically acceptable salts thereof. In
certain preferred i ar (K Ay & hydroge r
methyl. In certailﬁq%%l::g‘%‘cgér?1 ;Hé%l égﬁ%})%{p ngé)ﬁ%ﬂstﬁlg&lfé%’drg %e r-aglk‘er-Ssﬂ-%%"("Pﬁ‘)&?ng s
h]%/d][ ogenl, m(e’ltlbﬂ}kqnyl, amngl, C;. palkderhinbj Qapryclotlityleminoabenzylk, € groyeldalkertyhai ment s
of formula (I ; het . OFQUD o
cont ai i ng 1. 3mecIcbRIGR R Sy ERRIEHL e SAPALAIRA SR Pojensic, o
(11) or (11 Aringsyster, and &spirojring sesiény bf the &ermplla (or opyl , butyl, pentyl, or

hexyl. In certain preferred enbodi nents of fornmula (Il) or (I1A), the R
cycloal kyl is : :
<::::::><fgi:::> .
o X2
V)

~ wherein Xl and X, are independently selected from the group consisting of NH, O,
- Sand CH,; ‘

wherein said monocyclic aryl is preferably phenyl;

wherein said bicyclic aryl is preferably naphthyl;

_ wherein said alkyl, cycloalkyl, alkenyl, C, alkylamino, C, j,cycloalkylamino, or
benzyl is optionally substituted with 1-3 substituents selected from the group consisting of
halogen, C,,, alkyl, C, ;, alkoxy, nitro, triflucromethyl, cyano, phenyl, benzyl, benzyloxy,
said phenyl, benzyl, and benzyloxy optionally being substituted with 1-3 substituents
selected from the group consisting of halogen, C,.,, alkyl, C, ;, alkoxy, and cyano;

' wherein said C, ), cycloalkyl, C, ;, cycloalkenyl, monocyclic, bicyclic or tricyclic
aryl, heteroaryl ring, heteromonocyclic ring, heterobicyclic ring system, and spiro ring
'system of the formula (V) are optionally substituted with 1-3 substituents selected from
the group consisting of halogen, C, ,alkyl, C, ,, alkoxy, nitro, trifluoromethyl, phenyl,
benzyl, phenyloxy and benzyloxy, wherein said phenyl, benzyl, phenyloxy and benzyloxy

11



cycl ohexyl, cycl oheptyl, cyclooctyl, cyclononyl, cyclodecyl, or norbornyl.
In other preferred enbodi nents of fornmula (11) or (I1A), the R bicyclic
ring system is naphthyl. In other preferred enbodi nents of formula (I11) or
(I'1TA), thewdohessssalic ring systemis tetrahydronapht hyl PCBHUS02/12351
decahydronaphthyl and the R tricyclic ring systemis dibenzocycloheptyl.
In other preferred enbodi nents R is phenyl or benzyl. Ln other preferred
enmbodi nents @fe cmﬁuomllyasubasut\)te@rthmlr@ubsmm@taelwtqdﬁmm thegraupeongstingef is a

10- menber ed hLRGen Y € naphthyl. In other preferred
enbodi ment s of gnrmh"’ It%”" Ii dr}:pymﬁ%R bi cyclic aromatic ringis a

9- nenbered ring, RpaSesretqcamfgam the &vopp consistiog of bj’d’iom‘ib@dnb alkik, €;.ptydlenlkill a
(1) or (11 Aggq galb?erﬁszﬁ&’@l@yl JFRbRly su9§t1tlﬁ5ch‘)(/it}1 an bRo %%ﬁ{oa' n enbodi ments of

formula (11) or ﬁ(‘irou IS maxi ma ¥ ituted as, not to
have any hydrogen%@ﬁWﬁFﬂ#l lyspceptrblesalietheregh.oup. For exanple, if the

Eage Z grou f is , Geraitbptofeired Bhbotimehtt @ dﬂmmma plor A L) ﬁb%yﬂwgleg of ﬁ@ithyle f
ydr ogens romthe - n ed odinments o
formula (I11) or ( %rtanhprpgrrﬁg eqnhgc& ‘B&l#‘l feT%E‘B r@@){ﬂrs(ﬁé; ip BYdrpgeR. methyl, o
(I1TA), X ancth® ozethyliddng. O I n ot her preferred enbodi nents, the dotted
line is a double nd, .In nbodl nts of formula (I1), R.is
- CH2C(=0) NH2, - Eﬁlﬁﬁfﬂf‘ pfe%ﬁ?ﬁ& i of Fagiap BéﬁhR/{SEﬂE‘% ﬁ’b%émbmd
f ur anyl net hylheter(ﬁﬁer@tﬁl-@oup coﬁtd&(ﬂr@NH@ﬁt@%ms— SQR2CH31 CH2CHZNHSO2CH31
furanyl car bonyl - I rbon |l e zol t hyl -
trifluoroethyl - %8?%85(%//31[%@388 epﬁ’%@ % ‘inuiaa(ﬁif’)r @Qﬁztg‘f‘ éﬁr@lﬁﬁ %g'?’
di azol enet hylethyl | promyd,rugl ypeatyhd hemyht s of f ormula (I1), ZR, is
cycl ohexyl et hyl - vl an g*
di net hyl cycl ohex I %&ﬁ%ﬁ?&?&%ﬁ%@%?ww& &5§r o )t r .h?x g}eoe‘tcﬁdf)alkylﬁ WO
02/ 085357 PC'IC’YGJS wyj,zs@mhwl,eqw opetyk pmeylhwdodem,rqrmrmml -
cycl opentyl -, cycliplgwy fn‘EEEﬁ'x‘B ﬁﬁéﬁﬂs%bf’df hla In bEfIA 'syst
propyl pi peridinyl-, ind bree ffdi yrazo a( Ile(tI 6}{% azo Lfsysem
phenyl t ri f | uo# saatmipl. In ?ib%rrpé@f%w 0 lm@ttmf mulgz(ﬂ) or.(%bﬂﬁﬁp%m §/ting
hexyl -, or system is tetrahydronaphthyl, or decahyd_ronaphthyl and the R, tricyclic ring system is
dibenzocycloheptyl. In other preferred embodiments R, is phenyl or benzyl,
In other preferred embodiments of formula (IT) or (IIA), the R, bicyclic aromatic ring
is a 10-membered ring, preferably quinoline or naphthyl.

In other preferred embodiments of formula (II) or (IIA), the R, bicyclic aromatic
ring is a 9-membered ring, preferably indenyl. :

In certain embodiments of formula (II) or (TIA), Z is a bond, methyl, or ethyl.

In certain embodiments of formula (II) or (IIA), the Z group is maximally
substituted as not to have any hydrogen substitution on the base Z group. For example, if
the base Z group is -CH,-, substitution with two methyl groups would remove hydrogens
from the -CH,- base Z group. '

In other preferred embodiments of formula (II) or (IIA), nis 0.

In certain embodiments of formula (II) or (IIA), X, and X, are both O.

In other preferred embodiments, the dotted line is a double bond.

In certain embodiments of formula (II), R is -CH,C(=0O)NH,, -C(NH)NH,,

ridylmethyl, cyclopentyl, cyclohexyl, furanylmethyl, -C(=O)CH,, - '
pyridy pentyl, cy y ylmethyl, -C(=0)CH,
CH,CH,NHC(=0)CH,, -SO,CH,, CH,CH,NHSO,CH,, furanylcarbonyl-, '
methylpyrrolylcarbonyl-, diazolecarbonyl-, azolemethyl-, trifluoroethyl-, hydroxyethyl-,
.cyanomethyl-, oxo-oxazolemethyl-, or diazolemethyl-.

In certain embodiments of formula (II), ZR, is cyclohexylethyl-, cyclohexylmethyl-,
cyclopentylmethyl-, dimethylcyclohexylmethyl-, phenylethyl-, pyrrolyltrifluoroethyl-,

12



oxocanyl propyl-. In certain enbodi nents of fornmula (I1), at |east one of
ZR1 or Ris -CH2COOV1, tetrazolylnethyl-, cyanonethyl-, NH2S2net hyl -,

NH2SOret hyl -, am nocar bonyl net hyl -, C1. 4al kyl am nocar bonyl net hyl -, or

di Cl. 4al kylveobziessaszbonyl met hyl -. I n certain enbodi nents oPCTGsIRISLI(I1),
ZR, is 3,3 diphenylpropyl optionally substituted at the 3 carbon of the
propyl ‘wth -COOV1, tetrazoly] CO.4al kyl-, cyano-

< J y !
am nocar bony Ithiemyltriflyprogthyly wisdulethshyeyclopentyl apalobenyley matorsvelobaxall - . The.
resent i nvengt i I af ' JRAERy-S : ' the
gener al for ngftaﬁcllﬂo : gf dg%( %?ﬁﬁgginyg’qﬁiﬁgoger% ,%’iraﬁcg[ﬁaéﬁt})[{l?ﬁmé%s@l‘ﬂfgﬂd,
cycl oal kyl , @hemtsiflppiog \.]I,Z\Il}PyéFQXZ(]é?"IYl]l methpyyhegyl- 3oREppYXY Ruty 1§6W@Pbal koxy- ,
Cl. 10 al kyl subednilpudpstl, W tlh 1|:E hal ogeln, IC3 12bcycl oal Iéyl ﬁubsgi tu]t ed -
wi th 1-3 hal ogen, ,C3.12 cycloa 1Cl. 4 - substitufe it - ogen,
Cl.10 al koxy subg?F?réf%ﬂXWdf‘Helﬁg%&éﬁPgﬁﬁbf atdeast que Qfy/Ri 95 65&1}2@fg§bi t ut ed
\r’]\'i Ejhl 1'% higogf‘z;zlmmh . byan%?;gﬁpﬂfvﬂscl;%ﬂﬂw Hzﬁﬁﬁ%l&'iﬂll,)gﬁrlﬁrkmclarbonylmethyl-,
Ao, 15y dhadiamibotiBayiatyc of st s itvaminocaliony! a sy
cyanoC3. 10cycr'idarkyl -, - R\ iRpgathonyImeiY s oct T 4al kyl -,
sul f onyl am noC, . 10akdkidin embhdanemoal foyrhula (H)s AR 3rdyd Gphetgipiotyl optichalienber ed
het er ocyclic (i - 0 i i,.n 6-yenmber ed
het er ocycl i cé?#sﬁglftﬁ%/?t-tﬁe g@ - ﬁr{ef:#légg’@S&lﬁ%Ehe’%?gH%ettriagwrjé&éaiug@  £Yang-,
6- menber ed araarrimdadaom'yh,g}1.4dkﬂammb@d{1-aonqli€tJatl@llagﬂnwdaﬂaphyl;. 13 WD 02/ 085357
PCT/ US02/ 12351 & Srsetiafl Eb el aensh efrblifftaRRbHBARs o hnBUBRE hhHhEthe ¢ N
B :

an oxo or thio, a ere eteroaromatic ring

het er ocycl i c@eneral fepmuladbi onal |y substituted with an oxo or thio, a
5-menber ed heteroaromati cCl. 4al kyl -, -C155(=O W, -ClL.5(=NH)W, -d.
SNHC(=O WL, -CI1.3NHS(=0)2W, -Cl1.5NHS(=O W, whereinW is hydrogen, C1110
al kyl, C3.12 cycloal kyl, CI-10 al koxy, CR12 cycl oal koxy, -CH2CH, am no,
Cl4al kyl ami no-, di Cl, 4alkyl aRy@md-, or a p-nenbered heteroaromatic ring
optionally substituted with 1-3 hower alkyl; wherein each V, is

i ndependently selected fromH, Cl %/._;cycl oal kyl, benzyl
O

N

(1II)

. wherein R is hydrogen, C, , alkyl, C;j, cycloalkyl, C;.;, cycloalkylC, alkyl-, C .,
alkoxy, C,,, cycloalkoxy-, C, ,, alkyl substituted with 1-3 halogen, C,,, cycloaltkyl
substituted with 1-3 halogen, C,,, cycloalkylC, ,alkyl- substituted with 1-3 halogen, C,_;,
alkoxy substituted with 1-3 halogen, C,,,, cycloalkoxy- substituted with 1-3 halogen,
-CO0V,, -C,,CO0V,, -CH,0H, -SO,N(V,), , hydroxyC,_,alkyl-, hydroxyC, ,,cycloalkyl-

» cyanoC,,jpalkyl-, cyanoC, j,cycloalkyl-, -CON(V,),, NH,SO,C, ,alkyl-, NH,SOC, ,alkyl-,
sulfonylaminoC, jpalkyl-, diaminoalkyl-, -sulfonylC, ,alkyl, a 6-membered heterocyclic ring,
a 6-membered heteroaromatic ring, a 6-membered heterocyclicC, 4alkyl-, a 6-membered

‘ heteroaromatic'CMalkyl-, a 6-membered aromatic ring, a 6-membered aromaticC, , alkyl-,
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and phenyl; nis an integer fromO to 3; Dis a 5-8 nenbered cycl oal kyl,
5-8 nenbered heterocyclic or a 6 nenbered aromatic or heteroaronatic
group; Zis selected fromthe group consisting of a bond, straight or
branched CWw@ 02/6858871 ene, -NH, -CH2O, -CH2NH, - CH2N( CH3PCT/USOQHZER2- 1
-CH2CONH-, - NHCH2CO-, -CH2CO, -COCH2-, -CH200CH2-1 -CH(CH3)-, -CH=, -O-
and HC-CH- wherein the car bon and/or nitrogen atons are unsubstltut ed or

substitut ed ii-mesberes hetgiaerclicingoptienally substituirdonijh amenooordhiozd fmeybgredu p

Z | \Y/
and 0 are f%ﬁdé’%i%“é‘%?;f%ﬂ% Crogen e APy ondl dipRs il

al koxy, C3. 10%eyE iy achmegmbered betproatomatic®, 2 Hr-@x;(t@)\%)ac )Wu -C..

ani nocar bonyl NHEREO)yw4atk O%Q@]rl@nNHS (ﬁ'\)@ wﬂé}EﬁaW%@‘hg@rﬁéérxb@n}’ arkgl

acyl am no-, yI a n a 1 (g uI fonyl am noCl, 1ba can

t oget her for saz OGH% o koé » By 11‘102515;69[4@@ f WRiRg, G allylsminodhie,. or
A-Q can toget4bl&§11afr@ddn@a@m%%rb@ﬂﬁero&ﬂmﬂaﬁc ﬁﬁ% Sﬁﬂdﬂﬂll}f SuBSHILRE wEhOUP lower
consi sting ofatl'lgxﬂrogen Cl.10 al kyl, C3.12cycloal kyl, C2.10al kenyl, am no,

Cl1. 10al kyl am C3. 12cycl oal kyl am no-, -COOvV1, -Cl.4000V,, cyano,

cyanoCl, 10al kyl - MwméﬁhMayqu&h&gﬂtly,sel%ﬂ&S&mH W%&R?QC_}Mcl@Alkyl benzyl
NH2 SOC1 4a] I §>Ih iy, lam nocar bonyl -, C1. 4al kyl am nocar bonyl -

di d . 4al kyl amfimocst b’onyl , benzyl, C3-12 14 WD 02/ 085357 PCT/ US02/ 12351
cycl oal kenyl -, a nuaenw¢gecﬁoﬂm(btyét ic or tricyclic aryl or heteroaryl ring,

a hetero- rmnocycl -bi.cyel i | o ring
system of the forrrI?J “ﬁ\/t \Aﬁélgal?ﬂ, %I<§ n?ie?]n 55@%5? Ocyﬁggeodean%dd@ﬁlpﬁg el ected
fromthe gromgomemwwtqr@rmat lHrowp; S and CH2; and wherein said al kyl,

of R s ot .a'oﬁS”%*sgﬁez%‘??h%‘e‘%@%%°fﬁ% oFNEL Bl b o7 beneyl
group consi staliegenss -NE gl NSk, CrEN(CHat, kYHCHe1 -GH,CONEx yNHGH,€0:,

trifluoromet de COCY-BOCH CO@H o€ ét@@@ﬁl N 06 aOR dSOH.; whis oW,
-Cl. 5NHS(=Q ’ZF JOC ;-; r?%)er ed 'het er oar omat | \gmcﬁﬁ\(ﬁ(
phenyl , benzy$ar on an rmtrogen atoms are unsubsututed or substituted with one or more lower

aJkyl hydroxy, halo or alkoxy group; orZisa cycloalkylammo system of the formula (VI):

Q B

(VD
_ wherein A, B and Q are independently hydrogen, C, , alkyl, C; ,, cycloalkyl, C,.,,
alkoxy, C,,, cycloalkoxy, -CH,0H, -NHSO,, hydroxyC, ,salkyl-, aminocarbonyl-, C,.
salkylaminocarbonyl-, diC, ;alkylaminocarbonyl-, acylamino-, acylaminoalkyl-, amide,
sulfonylaminoC,_,alkyl-, or A-B can together form a C, ¢ bridge, or B-Q can together form
a C,, bridge, or A-Q can together form a C, ; bridge;

R, is selected from the group consisting of hydrogen, C, ., alkyl, C, ,cycloalkyl,
C,.oalkenyl, amino, C, ,alkylamino-, C, ,,cycloalkylamino-, -COQV,, -CMCOOV1 ,
cyano, cyanoC, palkyl-, cyanoC,y ycycloalkyl-, NH,SO,-, NH,SO,C, alkyl-, NH,SOC,.
salkyl-, aminocarbonyl-, C, ,alkylaminocarbonyl-, diC, ,alkylaminocarbonyl-, benzyl, C, |,
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benzyl oxy, said phenyl, benzyl, and benzyl oxy optionally being substituted

wth 1-3 substituents selected fromthe group consisting of hal ogen, Cl.10
al kyl-, C,.10 al koxy-, and cyano; and wherein said C3.12 cycloal kyl, C3.12
cycl oal kenwo onessssoycl i c, bicyclic or tricyclic aryl, heperwaisi ng,

het er o- nonocyclic ring, hetero-bicyclic ring system or Spiro ring system
of the formula (V) is optionally substituted with 1-3 substituents sel ected
from the gr @M@Odbﬁmsd s@ mqgomlidmioagié:mr ti@ycliQaryl dnyHeter@ryl rhgas keassep: nitro,

trifluoronet X , id
phenyl . benzyl oc% X%/ heg?@'% bl x‘ﬂi@éﬁ’ tL,I?l %C()ndta'cP ulaq‘{ﬁ?égﬁﬁ{ of }MQ rgdlf]a@ﬁ
substituents sel ect ed fromthe group consi sting of halogen, Cl1_10 alkyl,
Cl1_10 al koxy, and cyano; R2 is selected fromthe group .consisting of
hydrogen, Cl1.10 al kyl, C3.12 cycl oa gen, said al kyl or

cycl oal kyl optionally substituted i no, al kylamno or

di al kyl am no group; and pharmaceutycally 3 ] salts thereof and

sol vates thereof. The present inventi i enbodi nents conpri ses
conmpounds having the fornula (111 AT%* 5357 O (ILIA)

PCT/ US02/ 12351 wherein 'n is an integer fromO to 3; Zis selected fromthe
group consisting of '‘a.bond, -CH2-, -NH, - O, -CHCH2- - CH2NH-,
-CH2N(CH3) -, - NHCH2-1 - CH2CONH-, - NHCH2CO 1‘\*CH2CO-, - COCH2-, - CHZOOCHZ-
-CH(CH3)-, -CH=, -HC=CH, and a cycl oal kyl ami no syst em of the formul a

(V) vhersi v, e JiRki0a, ok DbLaNERLaTBA 0% AEBMIBLLAUI S, A
al koxy group;S &d GH,s ehéehedinfsaidralltyheycjpalyl, dbersil, <1, j gatkylnity-gCpogen, Cl 10_
al kyl, C1.10 ,%ylél%ﬁ/(ylaﬁﬂrgo-, o%e&z%/?Xf;ﬁlol%ﬁ}/olnélly substituted with 1-3 substituents selected
" from the group consisting of halogen, hydroxy, C,, alkyl, C,,, alkoxy, nitro,
trifluoromethyl-, cyano, -COOV, -C, ,COOV , cyanoC,_,alkyl-, -C;_s(=O)YW,, -C,,
sNHS(=0),W, -C, [NHS(=0)W/|, a 5-membered heteroaromaticC, 4alkyl-, pﬁenyl, benzyl,
benzyloxy, said phenyl, benzyl, and benzyloxy optionally being substituted with 1-3 '

substituents selected from the group consisting of halogen, C, , alkyl-, C, ,, alkoxy-, and
cyano; and wherein said C, ;, cycloalkyl, C, ,, cycloalkenyl, monocyclic, bicyclic or
tricyclic aryl, heteroaryl ring, hetero-monocyclic ring, hetero-bicyclic ring system, or spiro
ring system of the formula (V) is optionally substituted with 1-3 substituents selected from

"the group consisting of halogen, C,_;, alkyl, C,.;o alkoxy; nitro, trifluoromethyl-, phenyl,
benzyl, phenyloxy and benzyloxy, wherein said phenyl, benzyl, phenyloxy or benzyloxy is -
optionally substituted with 1-3 substituents selected from the group consisting of halogen,
C...0 alkyl, C,_,, alkoxy, and cyano; '

R, is selected from the group consisting of hydrogen, C, ,, alkyl, C,_;, cycloalkyl-
and halogen, said alky! or cycloalkyl optionally substituted with an oxo, amino, alkylamino
or dialkylamino group; :

and pharmaceutically acceptable salts thereof and solvates thereof.

The present invention in certain embodiments comprises compounds having the
formula (IT1IA):
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Rl is selected fromthe group consisting of hydrogen, Cl_|oalkyl,

C3_12cycl oal kyl, C2. 10al kenyl, am no, C1l.I| oal kyl am no,

C3. 12cycl oal kyl am no, benzyl, C3.12 cycloal kenyl, a nonocyclic, bicyclic
or tricycliwoargissor heteroaryl ring, a heteronpnocyclic PCHgS0242351

het erobi cyclic ring system and a Spiro ring systemof the formula (V): 16
WO 02/ 085357 PCT/ US02/ 12351 X1 X2 (V) wherein X1 and- X2 are |ndependently
sel ected fromthe group consisting of NH, O, S and CH2; wherein said ’
nonocyclic aryl is preferably phenyl; wherein said bicyclic aryl is
preferably naphthyl; wherein said al kyl, cyrloal kyl, al kenyl,

C, _,oal kyl am no, C3.12cycl oal kyl|Raf)no, or enzyl is optionally substituted
with 1-3 substituents selected fr he grogp consi sting of halogen, CL.10

al kyl, d.,,, alkoxy, nitro, tri A cyano, phenyl, benzyl,

and be zylosézggkgonally belng substituted
with 1-3 substituents selected ronlthr groyp consi sting of hal ogen, Cl1.10
al kyl, Cl1.10 al koxy, and cyano; Wk C3.12 cycl oal kyl, C3.12
cycl oal kenyl , nonocyclic, bicyclic Or tricyglic aryl, heteroaryl ring,
het er omonocyclic ring, heterobicyclic ring system and spiro ring system

of the formula (V) are optionally substituted with 1-3 substituents
selected from the group consisting of hal o§en, Cl.10 al kyl, C1.10 al koxy,

benzyl oxy, said phenyl, benzyl,

nitro, trifluoronethyl, phenyl, benzyl, phényloxy and benzyl oxy, wherein
sai d phenyl, benzyl, phenyl oxy and benzyl ox are optionally substituted
with 1-3 substituents selected fromthe grog g consisting of halogen, C .10
al kyl, C1_10 al koxy, and cyano; R-is selected fromthe group consisting of
hydrogen, C1.0 al kyl, C3.12 cycloal kyl and hal ogen, said al kyl optionally
substituted with an oxo group; and pharmaceutically acceptable salts
thereof. In certain preferred enbodi nent@lIaj) fornmula (I11), Dis phenyl or
a 6 nmenbered hetero_aromati C group containing 1-3 nitrogen atons.
wherein | |
n is an integer from 0 to 3;
Z is selected from the group consisting of a bond, -CH,~, -NH-, -CH,0-, -CHzCHz;
, -CH,NH-, -CH,N(CH,)-, -NHCH,-, -CH,CONH-, -NHCH,CO-, -CH,CO-, -COCH,-, -
CH,COCH,-, -CH(CH,)-, -CH=, -HC=CH-, and a cycloalkylamino system of the formula

. (VD)

(VD

wherein the carbon and/or nitrogen atoms are unsubstituted or subst1tuted witha
lower alkyl, halogen, hydroxy, phenyl, benzyl or alkoxy group;

R is selected from the group consisting of hydrogen, C,., alkyl, C,.;, alkoxy, and
C,.,,cycloalkyl;

R, is selected from the group consisting of hydrogen, C,_salkyl, C; ,,cycloalkyl, C,.
alkenyl, amino, C, salkylamino, C,.,cycloalkylamino, benzyl, C, ,, cycloalkenyl, a
monocyclic, bicyclic or tricyclic aryl or heteroaryl ring, a heteromonocyclic ring, a
heterobicyclic ring system, and a spiro ring system of the formula (V):
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In certain preferred enbodi nents of formula (111) or (II1A), the RL al kyl
is nmethyl, ethyl, propyl, butyl, pentyl, or hexyl. In certain preferred
enbodi ments of formula (111) or (II1A), the R cycloal kyl is cyclohexyl,
cycl ohept ylwoeyeasssact yl , cycl ononyl, cycl odecyl, or nor boPR¥IUSOY133d¢t her
preferred enbodi nents of formula (I1l1) or (ILIA), the RL bicyclic ring 17
WO 02/ 085357 PCT/ US02/ 12351 systemis naphthyl. In other preferred:

enbodi ments of formula (111) or (II11A), the R bicyclic ring systemis
tetrahydronapht.hyl, or decahydronaphthyl and the R tricyclic ring system
S dlbenzocycloheptyl In other preferred enbgdlnents R, is phenyl or
benzyl . In other preferred embodi nenfs of formula XI11) or (I111A), the R
bicyclic aromatic ring is a 1 0O-nefdbered N/Mg, preferably quinoline or
naphthyl. In other preferred enbodi Nents o ormulg/(I'l1l) or (I11A), the R
bicyclic aromatic ring is a 9-nmenbeked ri/hg, gref rably indenyl. In
certain enbodi nents of fornmula (I11) or (IIIA& Zis a bond, nethyl, or
ethyl. In certain enbodinents of forrmula (I11) or (I11A), the Z group is
maxi mal |y substituted as not to have any hydrogen substitution on the base
Z group. For example, if the base Z group is -CH2-, substitution wth two
nmet hyl groups woul d renove hydrogens fron1r@ -CH2= base Z group. In
certain enbodinents of forrmula (I11) or (Il f Z is a cycloal kyl am no
systemof "the fornmula (VI): N H wherein the nitrogen atomis optionally
substituted with I r r

enbodi nent s of fo?wrrklgjei} %1?1(@{% :ﬁ?fé)l Xéfplla%k)%d?ﬁtrl]y %&gd&%e\i fond @le%%(gfl?’rf og{rﬁfn |°ﬁegﬁit g of
fornula (111)S and @H&IA) X1 and X2 are both O In certain enbodi nents of
formula (111), R I»sha@hlaﬁan@nblﬁ%hc N ddbly pRxyidy! met hyl, cycl opentyl,

cycl ohexyl, furanyl nmethyl
y 4 urany, herem%ald bicyclic :zry is preferably naphthyl;

wherein said alkyl, cycloalkyl, alkenyl, C,_j,alkylamino, Cs.ppeycloalkylamino, or
benzyl is optionally substituted with 1-3 substituents selected from the group consisting of
halogen, C, ., alkyl, C, ,, alkoxy, nitro, trifluoromethyl, cyano, phenyl, benzyl, benzyloxy,
said phenyl, benzyl, and benzyloxy optionally being substituted with 1-3 substituents
- selected from the group consisting of halogen, C,.;, alkyl, C, , alkoxy, and cyano;
wherein said C; ;, cycloalkyl, C,,, cycloalkenyl, monocyclic, bicyclic or tricyclic
aryl, heteroaryl ring, heteromonocyclic ring, heterobicyclic ring system, and spiro ring
system of the formula (V) are optionally substituted with 1-3 substituents selected from
the group consisting of halogen, C,.jsalkyl, C, ; alkoxy, nitro, trifluoromethyl, phenyl,
benzyl, phenyloxy and benzyloxy, wherein said phenyl, benzyl, phenyloxy and benzyloxy
are optionally substituted with 1-3 substituents selected from the group consisting of
halogen, C,,, alkyl, C, ,, alkoxy, and cyano;
R, is selected from the group consisting of hydrogen, C,. 10 alkyl, Gy cycloalkyl
and halogen, said alkyl optionally substituted with an oxo group;
and pharmaceutically acceptable salts thereof.
In certain preferred embodiments of formula (HI), D is phenyl or a 6 membered
heteroaromatic group containing 1-3 nitrogen atoms.
In certain preferred embodiments of formula (III) or (IIIA), the R, alkyl is methyl,
ethyl, propyl, butyl, pentyl, or hexyl.
In certain preferred embodiments of formula (III) or (I[TA), the R, cycloalkyl is
cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, or norbornyl.
In other preferred embodiments of formula (II) or (IIIA), the R, bicyclic ring
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CH2CH2NHC( =O) CH3, -SQ2CH3, CH2CH2NHSOQ2CH3, furanyl carbonyl -

nmet hyl pyrrol yl carbonyl -, di azol ecarbonyl -, azol enethyl-, trifluoroethyl -
hydr oxyet hyl -, cyanonet hyl -, oxo-oxazol enet hyl -, or diazolenethyl-. In
certain endPHeaI8 of forrmula (111), ZR, is cycl ohexyl et HQT/U§02/12351

cycl ohexyl net hyl - cycl opentyl nmet hyl -, di met hyl cycl ohexyl met hyl -

phenyl et hyl - yrroI ygtﬁw f1 uqroet hyl - thienyltrifl uoroet hﬁ/ '

pyri dyl et hyl SyStéméq g irl “0&’6954°@ﬂ§49mb0dlm§ ekipegeladABoy (IIA), the R,
tetrahydr opyrbadwhcmn £y8RIH kDR diib

t hi azol yl et hy 0 00/ P%535% u§02/ 15351 E%*"(ltaﬁ??‘f‘*ﬁ%?%%}‘eﬁgfﬁ‘ﬁ
hydr oxyhexyl sys ?f@f%q}kwg%V oheptyls Ipp §istreq pmbo }?VF R, isgyhenyl or benzyl
oxocany! pr opy! - [moiber frefefredernbudiimems sf fofmbla (M b IIIA? lthe R%cg)cﬁ@éﬁoﬁﬁpé’ of
ZR1 or Ris

. |
NH2SOnet hyl - rm&rﬁ?ﬁg@/ﬂ* Bt?tﬁetﬁ:?glé%&ey%yéﬁ“w&@a% arbonyl met hyl -, or

di C, . 4al | cyl ami no&moﬂae:rmhmmhbodlmmeﬁ*foanma@mmﬂunkmttﬁe Rf bitlliBdtomatit! | ) .
ZR1 is 3,3 d't@@%b%?@kedo tlong?ﬁ ﬁubftltut ed at the 3 carbon of the
propyl with - razo &r%&i 31( cyano-, ami nocar bonyl -

Cl4al kyl ami nocar bdmgdrtajn @nbadnﬁbrrmdlfkimmm(mpoﬂmmnwmaba'ﬁtﬁ nm}gqs,ezﬁethynvent i on

in certain enbodi eneral fornul a
(S o SO i S AR R, o SOIRAN BftS ol BAT bt LGS B Rb G| T 3. 12
cycl oal kyl O .substikyed as not tojlgive ankiadyogeCSutbAtutipn bo dlekaseyZ groGp. Fox e&hiﬁple if

ralogen, G 12 CrcF It PET s SRR RS il o

al koxy substi from ‘thase 3 g’iPa‘Pogen C3412 cycl oal koxy- substituted with

ﬁygrgily&g%-elnoc fc?gl/aenm cyanod loalkyl- ﬁm&\{@g %‘P wﬁ?ﬁ%&%\l@(ﬂ)z

°rm“1RIILI%§OC1 4al kyl -, sul fonyl am noC1- 10a| ky. | -

NH2SQ2CL. 4al I
di am noal kyl -, -sul fonyl C1, 4al kyl, a 6-nenber ed het erocyclic r| ng, a
6- menber ed het eroaromatic ring, a 6-mnmenhe \et erocyclicd 4al kyl -, a

6- menber ed

(VD

wherein the nitrogen atom is optionally substituted with a C, jalkyl, phenyl, or
benzyl. , -
* In other preferred embodiments of formula (III) or (1ITA), n is 0.
In certain embodiments of formula (IiI) or (IIA), X, and X, are both O,
In certain embodiments of formula (III), R is -CH,C(=0O)NH,, -C(NH)NH,,
pyridylmethyl, cyclopentyl, cyclohexyl, furanylmethyl, -C(=0)CH,, -
CH,CH,NHC(=0)CH,, -SO,CH,, CH,CH,NHSO,CH,, furanylcarbonyl-,
methylpyrrolylcarbonyl-, diazolecarbonyl-, azolemethyl-, trifluoroethyl-, hydroxyethyl-
cyanomethyl-, oxo-oxazolemethyl-, or diazolemethyl-.

In certain embodiments of formula (IID), ZR, is cyclohexylethyl-, cyclohexylmethyl-
» cyclopentylmethyl-, dimethylcyclohexylmethyl-, phenylethyl-, pyrrolyltrifluoroethy!-,
thienyltrifluoroethyl-, pyridylethyl-, cyclopentyl-, cyclohexyl-, méthoxycyclohexyl-,
tetrahydropyranyl-, propylpiperidinyl-, indolylmethyl-, pyrazoylpentyl-, thiazolylethyl-,
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het er oaromati cClal kyl -, a 6-nmenbered aromatic ring, a 6-nenbered

aromati cCl.4 al kyl-, 19 WD 02/085357 PCT/ US02/ 12351 a 5- nenbered

het erocyclic ring optionally substituted with an oxo or thio, a 5-nenbered
het er oar om®Y® 82/48535§, a 5- menbered heterocyclicC, 4al kyl - BET/UBNIARISY
substituted wth an oxo or thio, a 5-nenbered heteroaromaticC, . 4al kyl -,
-C,.5(=0)W, -C5,5(=NH)W,, -C,_  5NHC(=0) W, -Cl.5NHS(=0)2W,

- C1_5NHS( =0) P&?ny%ﬁgP%fPﬁt%, hydrogyhexplgpaneth@yhexyl-aisegiopoxybstyl-2hexyt) aral kyl

C1- 10 al koxy pxé&nfligropyr! oal koxy, -CH2OH, amino, C, .4al kyl am no-, diCl.

4al kyl am no-, or Fq(S- nenber ed heteroaromatic ring optionally substituted
with 1-3 lower af'k§H® st foipuls @II), atlesss Arreefi ARy oz & I8 eCBLOOYM H,

Cl.6 al kyl, G3rafolglyedtind, kyahomb@fiz \NH.S RPENVH; 1512 A0 i

cycl oal kyl, & 8aln§rrb.er e%%@% o?ycl ',zﬁwglﬁeabe_swrrﬂéins‘odg?éet%d ,ﬁéﬁgéﬁ?@ﬁ@&@ﬂﬂ ’

het er oar omat I"¢* glfy ipnogahonyimethyly @'g‘é eiglmnacerboaylmethl-and Q are

i ndependent |y hy dhiogetin efibodinentsiof fornah (1), ZRG {502 Ki}ﬂheny%g%@gﬁﬁdﬁ%@ , B-12
roonyl -, C . .

cycl oal koxy, ot 3 hy.dr ox a -, am noc¢

4al kyl ani noc%‘ﬁ%ﬁ‘%aft t%%%fé’l%ﬁ?%ﬁﬂ%@i’ﬁbbw&u telaeApIviGi.aksyl-, cyano-,

acyl am noal kgminocarhprjd, C, gikylamiydcarbongiChr H0B]MKylamindEarBoB1.can together form
a C2.6 bridge, orrgs an. orm, a.C3.7 bridge, or A-Q'can together
forma C1.5 brid gﬁb ;%efe@?ggﬁgféﬁlggé rmonrﬁl?lf?guﬁ?%%??%ﬁ § ommpeyndsthaxing dhey |

strai ght or Bensrdfaqmui(T8): al kyl ene, -NH, -CH2O-, -CH2NH, - CH2N(CH3) -,
-NHCH2-1 - CH2CONH-, - NHCH2CO-1 - CH2CO-, -COCH2-, -CH2COCH2-, - CH(CH3) -,
-CH=, -0- and -HC=CH, wherein the carbon and/or nitrogen atons are
unsubstituted or substituted 'w 3{1 rgne or e lower alkyl, hydroxy, halo
or al koxy group; Rl' is selected®Xromthe glr oup consisting of hydrogen,
Cl.10 al kyl, C3.12cycl oal kyl, C2 : N am no, Cl1.10al kyl ami no-,

C3. 12cycl oal I cyl am no-, -COOV1, -CA. , \cyano, cyanhoCd _10al kyl -,
cyanoC3. 10cycl oal kyl -, NH2SO2-, N 2S0Pd1. 4al NNH2SOC, . 4al kyl -,

am nocar bonyl -, Cl1_4al kyl am nocarb ; 7. 4al k)?\';lrri nocar bonyl -, benzyl,
C3.12 cycl oal kenyl -, a nonocyclic, bicycliN or tri cy@rNc aryl or
heteroaryl ring, a hetero-

Q

A—N—Z

(Iv)

wherein R is hydrogen, C, ,, alkyl, Cy.j; cycloalkyl, C, , cycloalkylC, ,alkyl-, C, ,
alkoxy, C,., cycloalkoxy-, Ci.y0 alkyl substituted with 1-3 halogen, C, ,, cycloalkyl
substituted with 1-3 halogen, C,_, cycloalkylC, 4alkyl- substituted with 1-3 halogen, C
alkoxy substituted with 1-3 halogen, C; ,, cycloalkoxy- substituted with 1-3 halogen,
-COoov,, -C,,CO0V,, -CH,0H, -SO,N(V)), , hydroxyC, ,,alkyl-, hydroxyC,_,,cycloalkyl-

, cyaanl_walkyl-, cyanoC, ,cycloalkyl-, -CON(V)),, NH,S0,C, jalkyl-, NH,SOC, jalkyl-,
_sulfonylaminoC,_alkyl-, diaminoalkyl-, -sulfonylC, 4alkyl, a 6-membered heterocyclic ring
a 6-membered heteroaromatic ring, a 6-membered heterocyclicC, 4alkyl-, a 6-membered |

heteroaromaticC, alkyl-, a 6-membered aromatic ring, a 6-membered aromaticC, , alkyl-
19
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nonocyclic ring, a hetero-bicyclic ring system and a Spiro ring system of
the formula (V): (V) 20 WD 02/ 085357 PCT/ US02/ 12351 wherein X, and X2 are

i ndependent|ly selected fromthe group consisting of NH, 0, S and CH2; and
wher ei n saiwio at/é8g3s7 cycl oal kyl, al kenyl, C1.10al kyl am no- PCTBS02/12351

12cycl oal kyl am no-, or benzyl of R is optionally substituted with 1-3
substituents selected fromthe group consisting of hal ogen, hydroxy, Cl.10

al kyl, CL1. 10 adi-embered héterocyclit tting bp@wnaﬂybtkbsht\ned(mﬂnm ox0@PENb, a S-@kmbeRQV1,
cyanoCl. 1Dal

HS

S henber ed nobSBEisinachS Hiariied nelBRRUICC gy priong Y Shrilis widheg
phenyl, benzyixp oathio, Rermyiberyd bq:lemmaiatlg,clhﬂikplg -SulisOyWyt-€d,(?WH}W ,~G,_

bstit t Cl.10 | -
030 al Koxy THCREON, ORISR SO THMG yBhel Ry o Flrpeehe Sy B Y
cycl oal kenyl Cmmyobykkb'l €,.10bikony, G.g, aycloakkoky, yCHL,@H aarging, Ggblkylemingk, diCng,
het t
T e S SR R G o

of the fornul'a I's optionally su tuen
sel ected frorlkhe group consisting of hal ogen, Cl-10 al kyl, C1.10 al koxy,

nitro, trifluor OmﬁH%Ydm eacR\g Y1 ndepeﬁ&‘é?ﬁly lsele REERYMIXYC, 2BkyP @) Z %/}Jc% Yeyl, WRRSET N
sai d phenyl, g ﬁ phenyl oxy or benzyl oxy is optlonaP’ bst ut ed vmth
Y

1-3 substit ueRf®reWlect ed from t he group consi sting of haI ogen, C1.10

al kyl, Cl-10 al koms aamsln&me@d cF@odlﬁylsﬁhﬁ&fe&tﬂﬁré‘dﬁ@f&do@@h@é&%@xﬁ'ﬂ&h&t' ng of
hydr ogen, CL1. 10. al kyl 12 Q cl oal kyl - and hal ogen, "said al kyl or

cycl oal kyl offFPBRHg rJ*G?{H%W% {?tgé‘HJPW th an oxo,.am no, alkylanmino or
di al kyl am no groummamhtmafrmcrﬂutsl;cal |y accept abl e salts thereof and

colvates LDt S0 Tl GSEnba k) BBl BSOS OB
wher ei n C,.,, cycloalkoxy, -CH20H -NHSOz, hydroxyC, ,,alkyl-, aminocarbonyl-, C,.
salkylaminocarbonyl-, diC, ,alkylaminocarbonyl-, acylamino-, acylaminoallql-, amide,
sulfonylaminoC,_,alkyl-, or A-B can together form a C, ¢ bridge; or B-Q can together form
a C,, bridge, or A-Q can together form a C, ; bridge; '
Z is selected from the group consisting of a bond, straight or branched C, ¢
alkylene, -NH-, -CH,0-, -CH,NH-, -CH,N(CH,)-, -NHCH,-, -CH,CONH-, -NHCH,CO-,
-CH,CO-, -COCH,-, -CHZCOéHz-, -CH(CH,;)-, -CH=, -O- and -HC=CH-, wherein the
carbon and/or nitrogen atoms are unsubstituted or substituted with one or more lower
" alkyl, hydroxy, halo or alkoxy group; '
" R, is selected from the group consisting of hydrogen, C,_,, alkyl, C, j,cycloalkyl,
C,.oalkenyl, amino, C, salkylamino-, C; ,cycloalkylamino-, -COOV,, -C,,CO0V,,
cyano, cyanoC, galkyl-, cyanoC, j,cycloalkyl-, NH,SO,-, NH,80,C, ,alkyl-, NH,SOC,.
salkyl-, aminocarbonyl-, C, jalkylaminocarbonyl-, diC, ,alkylaminocarbonyl-, benzyl, C, ,
cycloalkenyl-, a monocyclic, bicyclic or tricyclic aryl or heteroaryl ring, a hetero-
monocyclic ring, a hetero-bicyclic ring system, and a spiro ring systerh of the formula (V):

X

X2

V)
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nis an integer fromO to 3; Zis selected fromthe group consisting of a
bond, -CH2-, -NH, -CH2O, -CH2CH2- -CH2NH-, -CH2N(CH3)-, - NHCH2-,

- CH2CONH-, - NHCH2CO-, -CH2CO-, -COCHz2-1 - CH2COCH2-, -CH(CH3)-, -CH=, and
- HC=CH , wheoe2/esssd1e car bon and/or nitrogen atons are un®aBaBYI8HAd or
substituted wth a | ower al kyl, hal ogen, hydroxy or al koxy group; Ris
sel ected fromthe group consisting of hydrogen, Cl.10 al kyl, Cl1.10 al koxy,

and C3.12cycl oal kwherellﬂ X iaadé{ghxe(iﬁdéﬁerfdeﬁﬂhy E&@t@rfmmpt}ﬁ(g&ﬁipsd‘ohﬁgmgfof ) rapgen,

Cl- 10al kyl, -1 al ken O |.0al kyl m no,
C3. 12cycl oal kyPY ?éﬁ%{ﬁm Sa%al%g Eq g‘il I?&Wﬂ B.wa %‘(‘390 bi cyclic
or tricyclic gcgcloaﬁ«yldmanmg ocbrepbzyl rof Rgis opndjmllgrsubmnmaywith d:-3rsuhsjl,tumts selected

h bi i h f I

wherein X anioRbepRts alsRRErRIGR R aido e B bon ghate ol ot  ng of
NH, 0, S andtrtﬂﬂd:bromd’tkarlenymsm@%pd&méﬂ(ﬂ%acyho@ls,oqﬂt}éf eﬁ:,g(ﬁ@b\)‘hhéhyl
MR o SO T e M A T
optional |y subenzy Yﬁ@l@hﬂm’l,1b®Z3§Lﬂ;@thenlmys)meméldtb@mgfsnba‘mmtﬂbwgh d;dp
consisting of suiiah9 deledids ﬁ&n%e@%? Cgflm%@nr@m% (I gégqlzﬁi%&gn%dﬂy'

cyan, phenyl, benzyl, benz oa
optionally bePY?@OS'ﬂ“{SlsWh@th]{‘é@ tzﬁya_l‘)@kléu%t pxclpg}kegyl BeneyEkY bf%’@irﬁ the group

consi sting of trh'@kl‘i’cgﬁ‘?l: h&&o&@l %Emr&noﬁ&y@hé<&i@[ het%%1@6ﬂ@ﬁng Wgmeion sﬁﬁi d
C3.12 cycl oal kyl', cl oal

t
aryl, heteroafy# Sﬁt%o é APy mtﬁoealg' Wégﬂt}l‘é@ é’l‘ti}ﬁr%%gmgg‘}tf ;Flé&g‘“&sflf‘%m

and Spiro ringe Ulﬁi@mn@ﬁngt&'fﬂlafo@érmﬂ 3 dli, @rlglmtyl 189/ thiflusrdRsthiyt-Usidy t h
1-3 substitue ts

ed fr, n f hal ogen, Cl 10
al kyl. ¢l 10 ﬁywwﬁ%yalnd&wf%&‘g‘??ﬁlﬁﬁl R PR L pbRR ) SRERFIBRSS and
benzyl oXY, V\/ne ﬁmrrallgs aubitlﬁimlrwﬂth 1-beﬁﬁsﬁkuenﬁhelﬂmbwﬁymahdgb&p\chdsmﬁh(g 32haldgen,
02/ 085357 PCT/ %8,}2% %fd}' onal |y substituted wwth 1-3 substituents
sel ected fromt#é
R, is selected from the group consisting of hydrogen, C, _,.alkyl, C; , cycloalkyl-

and halogen, said alkyl or cycloalkyl optionally substituted with an oxo,.amino, alkylamino
or dialkylamino group;
and pharmaceutically acceptable salts thereof and solvates thereof.
The present invention in certain embodiments comprises compounds having the
~ formula (IVA):

—N—Z

(IVA)
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hal ogen, C1.10 al kyl, C1.10 al koxy, and cyano; R2 is selected fromthe
group consisting of hydrogen, Cl.10 al kyl, C3.12 cycl oal kyl and hal ogen,
said alkyl optionally substituted with an oxo group; and pharmaceutically
accept abl ewsnd2t08s3her eof . I n certain preferred enbodi mentRCTRSREI/LI a (1V),
D is phenyl or a 6 nmenbered heteroaromatic group containing 1-3 nitrogen
atons. In certain referred enbodi nents of fornmula (IV) or (I1VA), the R-

al kyl is nethyl, W8tW\W , propyl, butyl, pentyl, or hexyl. In certain
preferred enbodi rrgtpstas‘mg{e érqﬂfdﬂlb@oil\/) or (I'VA), the Rl cycloalkyl is

cycl ohexyl, cycl ohept cl goctyl, cyclon cl odecyl or norbornyl.
I n ot her preferrea g r%’r‘iﬁg‘e@fouﬂ’@ﬁﬂqitﬁlg(of@/%o@ﬁ éHVA)NH'b KR ¢

ring system l@I{{B&DhI(tHz'N CHp- oNBrIH, A-efr G)NE! NP, G@Jt@}PCOiQCfDdHi (V) or

(I'VA), the R S teml ahydronapht hyl )

decahydr onaptq}hgpﬁﬁ ﬁﬁé&@g, éﬁcy"é‘fjl E&i{j W@?P%W%@B@H“z@@%ﬁ%heptyl

' In other pashglai€thsabiivstedBitubstituted SithRSEWdr ality]l, DaREM, hydoxpbidkoxyr ef er r ed
embodi ments of fornula (1V) or (IVA), the R bicyclic aromatic ring is a
10- menber ed &MY preferably quinoline or naphthyl. In other preferred
enbodi nent s of foRmuhaec(téd\&omnhe(ng@conmbtngf hpdogal, i0;. atloived, i Lalkoxyngnd s a
9- menber ed r|d1g ‘g% ﬁrably indenyl. In certain enbodi nents of formula (IV)
or (IVA, Zi%8 methyl, or ethyl. 1In certain enbodinments of fornula
(1V) or (1VA), th&lﬁsgteotstpl fiosn uhagrormalcbgslstisgbﬁhj’rdmg'eedc,agalkm,tcstlgyd:iaadkylany
hydr ogen sub e 0. 9.0

group is. ’1° 13 aIﬁut’i ﬁoatﬂ@fgng } %?%O{Wl?lﬁégs@% 3‘? cToeallg drogens
fromthe - CHZnort@a:scéwmgycdnpr tricyiclistangd ror petefoeryt enlg,@ﬁbtsmmmsch@frmgm mula (1V)

or (IVA), It 1gﬁ n Qkfﬁﬁﬂji fedy \%\dl r (I'VA, X, and

X2 are both 61%& bbid erlt afl%%n‘g?gm) ts @s?o?rr&?gﬂé(ﬁ é/g)?s - CH2C(=0) NH2,
-C(NH)NH,, pyridylnmethyl, cyclopentyl, cyclohexyl, furanyl nethyl,

-C(=0) CH3, - CH2CH2NHC( :O)CH3, -SOZCHB, CH2 CH2 NHSO2 CH3 1 f uranyl car bonyl -

met hyl pyrrol.yl carbonyl -, diazol ecarbonyl -, a%ol enet hyl -, trifluoroethyl -
hydr oxyet hyl -, cyanonet hyl -, oxo-o Q YI-,\ or diazol enethyl -

V)

wherein X, and X, are independently selected from the group consisting of NH, O,
S and CH,; '

wherein said monocyclic aryl is preferably phenyl,

wherein said bicyclic aryl is preferably naphthyl; _

wherein said alkyl, cycloalkyl, alkenyl, C, ;,alkylamino, C,,cycloalkylamino, or
benzyl is optionally substituted with 1-3 substituents selected from the group consisting of
halogen, C,.,, alkyl, C,,, alkoxy, nitro, trifluoromethyl, cyano, phenyl, benzyl, benzyloxy,
said phenyl, benzyl, and béﬂzy]oxy optionally being substituted with 1-3 substituents
selected from the group consisting of halogen, C,., alkyl, C,_,, alkoxy, and cyanb;

wherein said C, ,, cycloalkyl, C, ,, cycloalkenyl, monocyclic, bicyclic or tricyclic
aryl, heteroaryl ring, heteromonocyclic ring, heterobicyclic ring system, and spito ring
system of the formula (V) are optionally substituted with 1-3 substituents selected from
the group consisting of halogen, C,;, alkyl, C,_,,alkoxy, nitro, trifluoromethyl, phenyl,

" benzyl, phenyloxy and benzyloxy, wherein said phenyl, benzyl, phenyloxy and benzyloxy
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.I'n certain enbodinents of fornmula (1V), ZR, is cycl ohexyl ethyl -,
cycl ohexyl nmet hyl - cycl opentyl net hyl -, di met hyl cycl ohexyl net hyl -,

phenyl et hyl -, pyrrolyltrifluoroethyl-, thienyltrifluoroethyl-,

pryridyl et w0 e2/0883¢T| opentyl -, cycl ohexyl -, net hoxycycl oheBGa/u§02/12351

t et rahydropyranyl -, propyl pi peridinyl-, indolylnmethyl-, pyrazoyl pentyl.-,
t hi azolyl ethyl -, phenyltrifluoroethyl-, hydroxyhexyl-, nethoxyhexyl -,

i sopr opoxybutigloptiotudly hbstituded Rith VWO sOBADEDRSE BT frofGRE §id3P tonsisting of
oxocanyl.pr opyl,-.. n i n _enbodi nents. of formula (1V), at |east one of
ZR1 or Ris ‘¥@%@G\7@?ﬁ§&ét 47 OW’,?&%[%Q/’*}F‘P; cyanonet hyl -, NH2S02net hyl -,
NH2SOnet hyl -, ami Rosaelecry fromtthe/group cdisistiad éftydragamdar, Jadkmgt) Ot bypetoalkybr di C
1 4al kyl am n I P ' hodi ts of formula (1V), ZR1l
is 3,3 diphegéf%$%%§1ﬂ@%?%%ﬁ%?#guygﬁﬁgb@¥h edgﬂgﬁﬁ%émﬁ carbon of the propyl
with -000V 1, t et amiphagh@eutically egceptable yalts-thereefii nocar bonyl -,

Cl. 4al kyl am nocar Ro . ' ' ' -

enbodi nents of fofrhn%ﬁglg p(%rr&!( E % $%ﬂg‘lﬁ{%@W?EIW’W}S)th%ﬂIO?h%%i i %Ee’d and

(1 VA), ZR1 céhstergarompsic BEIupSant ~1-} nitrggen afomgherein Y, is

R3- (C1- C12) al kyl, rRédrafrefelfRt RERA DY b fofRRlh %@%%,QHQR%&W is nietyf, C3
C7) het erocycl gal kyl , -C02(Cl-C6)al kyl, CN or - ) N ;Y2 i s hydrogen or

Y1, Y3 is . hftwbgtwybPbuykpentsh arb&fyl or "Y1, Y2 and Y3, together with the
carbon to whi ch t ifer@inrefiré BGhRMAiméRS BF RRuRfTVNR (WoA), MW Gysibalkatisr es:
24 VO 02/ 085%?0 oﬁe%}cy%}ghe%& c)%l[goctyl, cyclononyl, cyclodecyl, or norbornyl.
. * In other preferred embodiments of formula (IV) or (IVA), the R, bicyclic ring
system is naphthyl. In other preferred embodiments of formula (TV) or IVA), the R,
~ bicyelic ring system is tetrahydronaphthyl, or decahydronaphthyl and the R, tricyclic ring
system is dibenzocycloheptyl. " In other preferred embodiments R, is phenyl or benzyl.
. In other preferred embodiments of formula (IV) or (IVA), the R, bicyclic aromatic
ring is a 10-membered ring, preferably quinoline or naphthyl.

In other preferred embodiments of formula (IV) or IVA), the R, bicyclic aromatic

ring is a 9-membered ring, preferably indenyl.
" In certain embodiments of formula (V) or (IVA), Z is a bond, methyl, or ethyl.

In certain embodiments of formula (IV) or (IVA), the Z group is maximally -
substituted as not to have any hydrogen substitution on the base Z group. For example, if
the base Z group is -CH,-, substitution with two methyl groups would remove hydrogens
from the -CH,- base Z group. _

In other preferred embodiments of formula (IV)or IVA),nis 0.

In certain embodiments of formula (IV) or (IVA), X, and X, are both O.

In certain embodiments of formula (IV), R is -CH,C(=O)NH,, -C(NH)NH,,
pyridylmethyl, cyclopentyl, cyclohexyl, fui‘anylmethyl, -C(=0)CH,, -
CHZCHzNHC(=O)CH3,_ -SO,CH,, CH,CH,NHSO,CH,, furanylcarbonyl-,
methylpyrrolylcarbonyl-, diazolecarbonyl-, azolemethyl-, trifluoroethyl-, hydroxyethyl-,
cyanomethyl-, oxo-oxazolemethyl-, or diazolemethyl-.

In certain embodiments of formula (IV), ZR, is c};clohexylethyl-, cyclohexylmethyl-
, cyclopentylmethyl-, 'dimethylcyclohexylmethyl-, phenylethyl-, pyrrolyltrifluoroethyl-,
thienyltrifluoroethyl-, pyridylethyl-, cyclopentyl-, cyclohexyl-, methoxycyclohexyl-,
tetrahydropyra{nyl-, propylpiperidinyl-, indolylmethyl-, pyrazoylpentyl-, thiazolylethyl-,
phenyltrifluoroethyl-, hydroxyhexyl-, methoxyhexyl-, isopropoxybutyl-, hexyl-, or
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R10 or PCT/US02/12351 whereinr is O to 3; wand u are each 0-3, provided
that the sumof wand uis 1-3; ¢ and d are independently 1 or 2; sis 1
to5; and ring Eis a fused R4-phenyl or R5- heteroaryl ring; RIOis 1 to 3
substi t uenws a2ngspendent |y sel ected fromthe group consi FATAHZL238,
(Cl-C6)al kyl, -OR8, - (Cl-C6)alkyl-0OR8, -NRBRI and - (Cl-C6)al kyl - NR8R9;
R, i's 1 to 3 substituents independently selected fromthe group.

consi sting obxdee®lpropfld, - OCF3, NO2 and hal o, or R11l substituents on

cthyl enedi oxy 11 ik BN aoRB b P S RE A S5 ST B e RO  up
YT (C1 O e o e “"mmd e“né‘m‘ 7 selected from t he
gggup consi sFi'% lﬁﬂé%&& ﬁ}y? E{g&l'(—:(%ﬁ{y&%@ E l yR5 het er oar yl ,

R7-(C3 -C7) heter ohwﬂualembdxmewﬂ&f RemulaGRIR ZRndk 3,3 s@ﬁwlﬂsm op@énaldd

02/ 085357 P sel ected
fromthe gr gg’épbgﬁﬁ@l]%?? r]i:’gﬁﬁ}olnaf ﬁme(p%ap%/bgl)l’rg ébb‘{p%ﬁ‘aiog}q éﬁ%ﬂﬁg@m}f "OR12 and
_SR12: R4 i saminogarbomsiySiialliyiaminodarhoaplernd dit lglkdamisetabonlom t he group
consi sting of hy

el o3 by o eﬂﬁﬁﬁte éﬁ%o@m&n@é %ff&@n)l@e' <¥)¥EA '%igaéﬁm C%Qg@A?\I I£[8V|%gand

o6) al kyl -N Zﬁk@@ﬂ%he °§@ZN6R14) 2, - SO2R8 - SOR8, -SR8, -NO2,

- CONR8BR9, - NRQCO?B - COR8, -COCF31 -0COR8, -0OCO2R8, - COORB,

- (Cl1- C6) at kyl - NHCOOC( CH3) 3, -(C, - C6) al kyl - NHCOCF3, - (Cl-C6) al kyl - NHSO2-
(C1-C6)al kyl, -(Cl-C6)al kyl - NHCONH (C1-C6)-al kyl and n -(CH2)f -R8 wherein
f is Oto 6; or R4 substituents on adjacept ring carbon atoms nmay together
forma met hyI enedi oxy or et hyl enedi oxy r ;

(Cl-

wherein

Y, is R3=(C,-C}y)alkyl, R,-aryl, Rs-heteroaryl, Rs-(C;-C,)cyclo-alkyl, Ry-(C,-
Cpheterocycloalkyl, -CO,(C,-Cg)altkyl, CN or -C(O)NR4Ry; Y, is hydrogen or Y,; Y; is
hydrogen or (C,-Cy)alkyl; or Y, Y, and Y, together with the carbon to which they are
attached, form one of the following structures:
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RSis | to 3 substituents independently selected fromthe group consisting
of hydrogen, halo, (C -C6)alkyl, R13-aryl, (C3-Cl2)cycloal kyl, -CN, -CF31
-ORB, -(C, -0C6)al kyl - ORB, OCF3,-NR8R9, -(C1-C6)alkyl-NR8R9, -NHSC2RS,

- SO2N( R14) WO 02/483357 - CONR8R9, NRIOCOR8, - COR8, .- OCOR8, - RSPFR2/EAE - COO?S
R7 is H (Cl-C6)al kyl, -ORB, -(C, -C6)alkyl - CR8, - NR8R9 or

-(Cl-Co)al kyl -NR8R9; R12 is H, (C1- 06) al kyl, R4-aryl, -(Cl-C6)al kyl.-OR8

-(Cl-Co6) al kyl -NRBR9, -(C1- Co6)al kyl - or aryl (Cl- CG) al kyl; R13 is 1- 3
substituents independently sel ected fron1the group consi,sting of H (Cl-
C6) al kyl, (Cl- C6)al koxy and~mgbe; R14 is independent selected fromthe

group consisting of H (Cl-Cg)alkyl and R13 C6H4- CH2-/. used herein, the

term"al kyl" nmea bYanched $at ed_akhatfc hydrocarbon
group having a singhé 1- 10 car bg pns. Ex@tiitigs of al kyl
groups include neth opy1,’T‘ Bropyl, b n butyI\ i sobut yl
sec-butyl, tert-but d ahtyl . A branchsed_a t hat .one or nore
al kyl groups such as TeThy et hyl or propyl, rerﬁ%ﬁ@@)\fone or both

ali near al kyl chain. The term "lower alkyl"
means an al kyl of 1-3 carbon atons. The term "al koyy" nmeans an "al kyl" as
defi ned above connected to an oxygen radical. The Yscycl oal’kyl " neans a
non-aronati c nmono- or nulticCygtic hydrocarbon ring\g¥stem having a single
radi cal and 3-12 carbon atons| Exenplary nonocyclic/Z \
PCT/ US02/ 12351 cycloalkyl rings include cycloprop ycl opentyl, and
cycl ohexyl . Exerrpl%n 3 cycl oaRky! i Dde adamantyl and
I

nor bonyl. The term™ neans_aRllnear oMb i phati c

hydr ocar bon group co r bbn- car bon|d daving a single
radi cal and 2-10 carb ; . R "branched" alk¢ means that one or nore
al kyl groups such as nethyl, et hyl or propyl @ one or both hydrogens
in a-CH2- or -CH= linear al kenyl chain. Exenplary al kenyl groups include
et henyl, 1- and 2- propenyl, 1-, 2- and 3- butenyl, 3-nethylbut-2-

S

or

wherein r is 0 to 3; w and u are each 0-3, provided that the sum of w and u is 1-3;
cmﬂdmam@mﬁm@lm2swlm5aMnmeamwd&pmwhx&
" heteroaryl ring;
Ryois 1 to 3 substituents independently selected from the group consisting of H,
(C,-Celalkyl, -ORg, - (C,-Cg)alkyl-OR,, -NRyRy and -(C,-Cy)alkyl-NRRs;
R,, is 1 to 3 substituents independently selected from the group consisting of Ry, -
CF,, -OCF,, NO, and halo, or Ry; substituents on adjacent ring carbon atoms may together
form a methylenedioxy or ethylenedioxy ring; .
Rgand R, are independently selected from the group consisting of hydrogen (C1
C,) alkyl, (C;-C,y)cycloalkyl, aryl and aryl(C,-C,)alkyl;
R; is 1 to 3 substituents independently selected from the group consisting of H, R,-
aryl, R¢-(C, -Cyy)eycloalkyl, Rs-hetetoaryl, Ry-(C,-Cyheterocycloalkyl, -NR; Ry, -OR,, and
~ -S(O)aRe; |
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enyl, 2-propenyl, heptenyl, octenyl and decenyl. The term "cycl oal kenyl "
means a non-aronmatic nonocyclic or nulticyclic hydrocarbon ring system
cont ai ning a carbon-carbon doubl e bond having a single radical and 3 to 12
car bon at owm 02B8838pl ary nonocyclic cycl oal kenyl rings i ndBQRAEs02/12351

cycl opropenyl, cycl opentenyl, cycl ohexenyl or cycl oheptenyl. An exenplary
multicyclic cycloalkenyl ring is norbornenyl. The term"aryl" neans a
carbocycl i c aromaRj s 1rto Agubsyistearmnindeptmicniinglaated, franwhe @ouptcbfiggingiofigls whi ch

may be attac ther i er or fused, and containing a
singl-e radi cgtﬁdcg%ﬁpﬁ‘awtmﬁlg F@SE@“ 'Wde phenyl, naphthyl and

acenapht hyl . The RpisrhtbBesubstiatcxatslmdcbendeatrhyssed:qptddlfmncﬂvmgmnpwensiﬂiﬂgm@ one or
nor e heteroaf1 TS n(fi‘&l(?rf& E%lt ?_glag(? 3} )E lialﬂgr rbﬂ]g q% tng a
single radlcf ghe " gh EOREE v

unsat ur at ed, Canlkyl- ﬁ&uh@%&s,o (ﬁaycd)@kﬁeNB@Rsed‘THSQiﬂst +$@;N§?ixdups@ﬁﬁ%t sting
of ni trogen, spul, 1.9, aNG, QIAR, ENAIBORS -CORRALBELH, CBCON, CRDIRLC

radi cal s incl ud& sa urated 3 ed RBefero? m)nocgc icC %d

contai ni ng 1CQO9R lﬁB%hNM(Céﬁbh(ﬁsC@?lkYWH@ G (ﬁzyl
pi peri di no, PCD@DQ@W;(%C%H&WW@ (@ch)famym{ﬁ)er ed hetero- rmnocycl ic

groups contalnlng 1t oxygen atons and”1 to nitrogen atoms, such as
nmor phol i nyl; saturated 3- to 6- nenbered hetero m)nocycl ic groups

cont ai ni ng 1to 2 sulfur atons and 1 to 3 ni trogen atons, such as

t hi azolidinyl. Exanples of partially satprated heter ocycl ic radicals

i nclude di hydrot hi ophene, di hydr ep§HgaNandNdRhydr.of uran. O her

het er ocyclic groups can be 7 to 10 car bon\'r—ljngs substituted with

het er oat ons such as oxocanyl and thiocanyl. Wen the heteroatomis sulfur,
the sulfur can be a sulfur dioxide such as thiocanyldioxide.. The term
"heteroaryl" nmeansvheredaf igi0abd 6portiytsebsticyentsion adadent aing carhbre ateinn may together

ot 105V | o S B AS B orm ry heteroary rous
to 4 nitrogen atoigis ! sukéubsdtugnys mdd:gchdeqﬂyrsczldgtbd frpmithagrdyp consistingeh azi nyl ;
atoms.  cuch dSCERERACRE SEAGNA kel ERE AERER AN vy S0R M5B
PCT/ US02/ 1235R g 3@F s Bl - @ﬁ%)aﬁcyl h%ﬁquHS 21 NER 2y Q- CINRyFs, -
contai ni ng anyRXUEN-GORMN0EBRY -OCO,R,and -COOR;
' R, is H, (C,-Cy)alkyl, -OR,, -(C,-C¢)alkyl-OR;, -NRyR, or -(C,-Coalkyl-NR4R,;
Ry, is H, (C,-Colalkyl, Ri-aryl, (C;-Colalkyl-ORg, -(C-Colalkyl-NRgRs, -(Cy-
Cgalkyl-SR,, or aryl (C,-Cyalkyl;
R;; is 1-3 substituents independently selected from the group consisting of H, (C,-
C,alkyl, (C;-Coalkoxy and halo; '
R,, is independently selected from the group consxstmg of H, (C,-C¢)alkyl and R 5~
C,H,-CH,-. .
' As used herein, the term “alkyl” means a linear or branched saturated aliphatic
hydrocarbon group having a single radical and 1-10 carbon atoms. Examples of alkyl
. groups include methyl, propyl, isopropyl, butyl, n-butyl, isobutyl, sec-butyl, tert-butyl, and -
pentyl. A branched alkyl means that one or more alkyl groups such as methyl, ethyl or
propyl, replace one or both hydrogens in a -CH,- group of a linear alkyl chain. The term
“lower alkyl” means an alkyl of 1-3‘) carbon atoms,
The term “alkoxy” means an “alkyl” as defined above connected to an oxygen
radical.
The term “cycloalkyl” means a non-aromatic mono- or multicyclic hydrocarbon

ring system having a single radical and 3-12 carbon atoms. Exemplary monocyclic
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as furyl; unsaturated 3 to 6 nmenbered hetero-nonocyclic groups containing a
sul fur atom such as thienyl; unsaturated 3 to 6 nenbered

het er o- nonocyclic groups containing 1 to 2 oxygen atons and 1 to 3
nitrogen anan®/8s8Th as oxazol yl; unsaturated condensed MRETAYHRYIIST c gr oups
containing 1 to 2 oxygen atons.and 1 to 3 nitrogen atons, such as
benzoxazol yl ; unsaturated 3 to 6 menmber ed het er o- m)nocycl I C groups

cont ai ni ng 1cxcdpalkyl sngsrinelude eyeiopeansl, eyalepestyhiand oxrdehenylo Mxemplashmaldicyclic

thiazolyl; apgy n?hgéghqu@ﬁg_qﬁﬂ@p&d%%&ﬁ}qcycl ic group containing | to 2

sul fur atons ‘and nitrogen atonms, such as benzot hi azolyl. The term
"heteroaryl " al solpsiermdalkenyhsmeans adiaerr|oe binehed aliphatic hydiosaraon grapmr ei n

"heterocycl i Gontéuﬁmgl% cRfRHIcRBEh uomsdnubﬁdmg h@m@w radficdl Rgd bqfo%%ﬂ Glonfs, 9" oup
is fused with an Q,Eﬁy %9”152 nwhl har aﬁ@r rewoug descri bed.
Exenpl ary fused $apiepchied” akenyil mgansy ?BFB’F’QHW th BEAUBS BcB agmgthyl, ethyl or
bﬁntzot hi 0phetﬁ> Cm4lu|6icﬁlle!}@fb6ﬂllmydﬁoﬁa13t1§&DEH e;tremne%ﬁﬁbar@%nﬂ@hdﬁw Exemplary ded

et er oar ona a ere rin ruc onde
toaC-4 alk @‘F 3&5&“@3 nelugde Fﬁl‘Slel’t lhén‘i?cﬂ’rf’eenly rllg%sta?‘ﬁ%’t}?.}\teg@fél%ﬁtmg@dﬁher ein
can be att ackey, Bpropegyl febRhylyduteng] arﬁlLdkbenyDnnectlon S p055| bl e, as
recogni zed by one,skilled in,thesart. her ei .m L.patient"”

i ncl udes a human gﬁegﬂna% Mk“’ ﬁcﬁleﬁgs &, on %ﬂ’ﬁ%ﬁlﬁ lgﬂn%fﬁflf‘f:h‘?r lﬁ{l?xcggstock. As

used her ei n, hydrecarbommingsystegenitaining achelsonf davioniddeble bondhaldng acdihgie tadizal

| odi de or aI W t o enconpass

al | pharnmaceu ??g‘} th ar%-%ce rp%gffm h@’%‘?hﬁ’ﬁ{%ﬁ’% $ﬁgc{aﬂ{eﬁ%l rgjlggﬁﬁomsded conpounds.

The phar mace wcplclabmnyh@wémeatwhﬂ cyskdhexenyher aydeherttenyl. ade exampldry multieyclio,

metal salts %ﬂ&&l@yﬁﬂ%ﬂ%ﬁ%en jpotassium salt, cesium salt and the |ike;
th metals-'s

al kal i ne ear ch as calciumsalt, magne5| umsalt and the like;
organi c anine sal {l§e &uah'ag: meanétamnbamcma@matw ripg pystEnneonsaining ops, ¢ Phe

sal t, ethanoh@@ RRaS@hith ma bé Q&Jaﬁélpﬂogéﬂué}% 8 Péﬁdentdrh%% SRXed! A8 Rtadhd a

N, N - di benzyl et h I enedl am ne sal e; Inorganic acid salts such
as hydrochl orsmée ragigely SeRRiapEATYILPYPs includsibephaaghtiipnd geenaphthd:  or gani ¢

acid salts such aLThE @érﬂiﬂmetero%%ic&hﬁanstdyblfid SHMPRAAS g JiBbeabs hetdibmsas e,
tartrate and the |ike; sul fonates such as nethanesul f onat e,

benzenesul f or{atoms ofher thgn garherw)in fhsringeanddhqying peinglaaadicalniThe riag mey S8l t s such
as arginate, sgﬁlpa%cg, b%ﬁﬁy sa@dr&%@gpﬁrfsatmaa%, Lﬁlf‘thé hé‘tgroatoms may be selected from the

group consisting of nitrogen, sulfur and oxygen. Examples of saturated heterocyclic
radicals include saturated 3 to 6- membered hetero-monocyclic groups containing 1 to 4
nitrogen atoms, such as pyrrolidinyl, imidazolidinyl, piperidino, piperazinyl; saturated 3- to
6- membered hetero-monocyclic groups containing 1 to 2 oxygen atomsand 1to0 3 .
nitrogen atoms, such as morpholinyl; saturated 3- to 6- membered hetero-monocyclic
groups containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms, such as thiazolidinyl.
Exarriplés of partially saturated heterocyclic radicals include dihydrothiophene,
dihydropyran, apd dihydrofuran. Other heterocyclic groups can be 7 to 10 carbon rings
substituted with heteroatoms such as oxocany! and thiocanyl. When the heteroatom is
sulfur, the sulfur can be a sulfur dioxide such as thiocanyldioxide. .

The term “heteroaryl” means unsaturated heterocyclic radicals, wherein
“heterocyclic” is as previously described. Exemplary heteroaryl groups include
unsaturated 3 to 6 membered hetero-monocyclic groups containing 1 to 4 nitrogen atoms,
such as pyrrolyl, pyridyl, pyrimidyl, and pyrazinyl; unsaturated condensed heterocyclic

groups containing 1 to 5 nitrogen atoms, such as indolyl, quinolyl and isoquinolyl;
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The invention disclosed herein is also neant to enconpass all prodrugs of
the disclosed conpounds. Prodrugs are considered to be any covalently
bonded carriers which rel ease the active parent drug in vivo. The

i nventi on Wiocseloeser herein is al so neant to enconpass t hePGTAUSERAShet abol i ¢
28 WO 02/ 085357 PCT/ US02/ 12351 products of the disclosed conmpounds. Such
products may result for exanple fromthe oxidation, reduction, hydrolysis,
ani dati on, estsirdtechtd Gmeamstredietdro-kmnodyctib groapstaniating exoxygemptonm siych

imarily d i Accordi ngly, the invention_includ
P oounds pr SHIBABY R BT R i b R Erongs coteRpE AN et
invention Wyidy a§ﬂﬁ§dﬂfﬁh?5t&&te§ ﬁﬁ@ﬁin(h‘gl&fedtﬂet'é?q-ﬁiélflf)é}@ii@Ezroufjsocoh:ta]‘jﬂiﬁg @Ec)o 2

met abol i ¢ product thereof. Suc products typically are identified by
preparing a P¥xteopwpsiandd tednpwgaratoms: syeh phwxanelylbansatugeted einslersedng it
parenteral ly,jin t . ' , u ui nea
pi g, nonkey, h%‘Fr°?%°q‘%n§§%§P+“§%gﬁgqé%? £ ?ggeg%'td@,ar@ft g?ﬁr%ééggh%;mgﬁ% agccur
and i sol at i ngenzbgazotybnugataiated 310 Gdnsthiserdd enard-hnueyiclie groopoamhtaning 1 he?

bi ol ogi cal sanples. The inyention disclosed herein is also peant t
enconpass thé‘ﬁg{rﬁq’?ﬁé‘g 118 J MFERERR 41OBS Wﬁﬁ P%@Ea&B]iYL'é‘P@ ynﬁa%@#e%% B@Fe&avi ng

one or nore LR} lﬁ@r@%‘?ﬁnﬁ}fﬁ@l R OMfub ¥R dnd] U 3 hRIEE atBhO/Fuéh £BSS Or
Exan%’) es of 1|

mass nunber. sotopes that can be incorporated into the
di scl osed cofrpmotidazoiyhc Thelterm Shaterparyl”adsoliyadvndeg ansaturated beteronyolic gegieals,

oxygen, phosphorou fluorine and .chlorin such .as,, 2 3H, .13C 14 5N,
180, 170, 31 Hw&?t‘b, cigzeV UGS asprvioRyly d"iﬁ%@bﬁgc‘f‘i"%a@?}‘e SStﬁ{e"°§6‘fh°tgﬁ%“Pc‘8ﬁp‘@38%nds
di scl osed hergihnyl geaup, 3 whiclPftel /s pRRVDusS MEstHbEd. Exeailey fusehmdival t hus
give rise to enantioners, diastereonmers, and other stereoisoneric formns.

The present iinghedethenzripuanegzlionolpand isnarbionsiss al | such possible forns
as well as their r ' PEVE=Tok : e 3 » YWieRe t he
conmpounds descr i bébggqﬁgarfe?elrﬁﬂggéfegﬁnxgt?rg?ﬁllfqg“‘gg(glb[e%%égélagémgﬁf I Senters
of geonetri c likassfantettheringgiarciyr kondedi9eact fiadeyrl edifekwi se, it is intended to

i ncl ude both E andyiZor HESRRL g striATEY discldlell hbrdi ANBE ttAhed it petwherebe
enconpassed by the present ipnvention , sed herein, the term

{ J . s wel |, )
"st er eoi somersyich ?@mactt‘j’é‘H%P%FIb’tee?srﬁe?QﬁmZ&ﬁ_gy P%%%QQS‘BF ®8hdi vi dual - nol ecul es
that differ only igsdsB@héreineihk &rin0Paint’t ilClubesat fEanion as paigRl such ab Bl udes

companion animal or livestock.

As used herein, the term “halogen” includes fluoride, bromide, chloride, iodide or
alabamide. _ .

The invention disclosed herein is meant to encompass all pharmaceutically
acceptable salts thereof of the disclosed compounds. The pharmaceutically acceptable
salt,é include, but are not limited to, metal salts such as sodium salt, potassium salt, cesium
salt and the like; alkaline earth metals such as calcium salt, magnesium salt and the like;
organic amine salts such as triethylamine salt, pyridine salt, picoline salt, ethanolamine salt,
triethanolamine salt, dicyclohexylamine salt, N,N'-dibenzylethylenediamine salt and the
like; inorganic acid salts such as hydrochloride, hydrobroniide,'sulfate, phosphate and the
like; organic acid salts such as formate, acetate, trifluoroacetate, maleate, fumarate,
tartrate and the like; sulfonates such as methanesulfonate, benzenesulfonate, p-
toluehesulfonate, and the like; amino acid salts such as arginate, asparginate, glutamate
and the like.

The invention disclosed herein is also meant to encompass all prodrugs of the
disclosed compounds. Prodrugs are considered to be any covalently bonded carriers
which release the active parent drug in vivo,

The invention disclosed herein is also meant to encompass the in vivo metabolic
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enantiomers and isoners of conmpounds with nore than one chiral center that
are not mrror inmages of one another (diastereoners). The term "chiral
center" refers to a carbon atomto which four different groups are
attached. Wo021088387 “enanti oner” or "enantioneric" refers RQ@/EWRNHIBCUl e t hat
i's nonsuperinposeable on its mrror image and hence optically active
wherein the enantionmer rotates the plane of polarized light in one

direction angrodugs af the disclopripemporndse Suethprogicinmay whulplor sxampelfibinghe i n t he
opposi t e di r gk, re-EB@uotneﬁﬂrol %%g?c?atloﬁ eefsﬁflﬁcétﬁn%ﬁcﬁrﬂfétlﬁ%%f e aﬁfbl}ﬁétex@&r ts

of enantioners and which i's I nacti ve term”"reso
refers to théorws@denruaﬁﬂbreiu%f@ﬁe@matmrmsm Agepidingls thegnvestien insfudehe t wo

enant i omeri c o48pdiId@produdBRlns & prSoessZdmpHs %lcgl%égtﬁ% apg';[plsmf]ﬂ%g%eﬂ_ t erm

"nodul ate" as used herein with respect_to th receptor nmeans

medi ati on of WithgHasmmealfayagrod qf@wéﬁﬁf@l%to@ywldam@@bv al)oduﬁ tapr@qu?%t from

(i) inhibitiBghdus t)@@‘dally&ﬁellﬁ@mﬁb@bi 91% 1122 ra@iblabblled cnbeedd of ti inbéiohect | y
af fecting the_ norma| eceT'Lz)t'(Jg’Lra activity. Conpounds which
t

modul ate t he a?l@@é%?rmg : &f%?rﬁ@y mmetra@‘gg §on nimg pughRiralt wolsg; gaeee
agoni st s/ ant agQfioaksy, aigd xﬁmlwdg suifitieRt tihhe RE tleyabblismh fdibcb&%ﬁ)isoﬁtifng Gfis

E ??ugﬁél ?ln A;) ! P%vheslégﬁgguc?s & l{evdnt X blooc{ éraoltﬁ]er glo?c];g?crali samp gsrrpounds of formila

3-[1- §1 nﬁpht h- 2-yl Theirivyxht)onéﬁlsmlqsed hateinyd allscli’)xhiedmnzamlampiss Zheadiglosed- [ 1
th-1
3130 (- phenyPBEVUSY porE SRIBREU SR R REERA B fos Sl feptaced by an stom
3-[ 1- ( p- benz hhvirg bdiffeyént atdmic mess atimmp$ hurRlhér b Eraoplevefl isdtomes ¢hat cdrlfel
?{gngbgn‘—{%&#oﬁ‘a@d ﬁ‘f’cf %hg gﬁ)ﬁoled%_%ﬁ%ﬂ%dg)@éfc e el%OZt%E of ll'xydﬁo%sn caer§1 n1trfg::,f1
Bi s- (4- fopcwgﬂnop‘mmr?mﬂwr ne-and phlpenq, anaiyasPH, P e HEo Kbz 30, Y05
- I( 2- phenyipetsgytlsﬁ afid POPGES g(':tméiy] ;%E%tb? %%ﬂ'@glnéd% dMfosed Rerdih may contain

cl ooet yi met hyl ) -’4-pi peri enzoxaz
one or more asymmetnc centers and may thus give rise to enantlomers dlastereomers and

other stereoisomeric forms. The present invention is also meant to encompass all such

n
[
[
( p-
3-[1
[ 4, 4-
3-[1
-(cy
possible forms as well as their racemic and resolved forms and mixtures thereof, When the
compounds described herein contain olefinic double bonds or other centers of geometric
asyinmetry, and unless specified otherwise, it is intended fo include both E and Z
geometric is'omers'. All tautomers are intended to be encompassed by the present invention .
as well .

’ As used herein, the term "stereoisomers" is a general term for all isomers of
individual molecules that differ only in the orientation of their atoms in space. It includes
enantiomers and isomers of compounds with more than one chiral center that are not
mirror images of one another (diastereomers).

The term "chiral cénter" refers to a carbon atom to which four different groups are
attached. '

The term "enantiomer” or "enantiomeric" refers to a molecule that is
nonsuperimposeablé on its mirror image and hence optically active wherein the enantiomer
rotates the plane of polarized light in one direction and its mirror image rotates the plane
of polarized light in the opposite direction.

The term "racemic" refers to a mixture of equal parts of enantiomers and which is
optically inactive,

The term "resolution" refers to the separation or concentration or depletion of one
of the two enantiomcr.ic forms of a molecule.
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3-[ 1-(1, 2, 3, 4-tetrahydro-2-napht hyl) - 4-pi peridi nyl ] -2H benzoxazol - 2- one;
3-[ 1-(5-nethyl hex-2-yl)-4-piperidinyl]-2H benzoxazol -2-one; 3-[1 -(10,1
Di hydr o- 5H di benzo[ a, d] - cycl ohept en-5-yl ) - 4- pi peri di nyl ] -2H

zoxazol wormrnes3sB-[ 1 PCT/US02/12351

- propyl - cycl ohexyl') - 4- pi peri di nyl ] - 2H benzoxazol - 2- one;
1 (nor bor nan- 2-yl) - 4-pi peridinyl]-2H benzoxazol - 2- one;

1- (decahydr o- ZFHeatpﬂm Fyibdulate’paspsed Rireiy Wlithdtbpeetria Cheé(iR)]L-l Ze@ptdr medny the

3 dl rret A t%hﬂtl ? td a pcfl)érase{% )%Ja SJelstrb%geC (% 2 a¥1al)ge51a) rbjcgclt %m] @) I&tlg?nzoxazo
hyI et hyI dr-acyiedtvigakeiepeplorpdri@) didkctly o} indiredtiyratfostinpche Boromabregulatign of

1, 3-di hydy |
T eyer oony v rguER: k. CoRbBlL Ui RILOROLANA Ui D IR Inad kot |
accept abl e saitagontstie méxsd aamists/@ntamresés andecomppunds @énqhamnc@y @1f1g¢h|r@dy efegiou nds

of formul a (ldohjaBWofths AkedtDCicHGgy. 3- ethylldene |-
1-(5- mathylhel%a 0- -plf)ﬂerlglnsbll 1 3- ydr o- 2H-i ndol e- 2-one; 3

-ethylidene- | - %erianqnne&r@éyp@ywhe&ﬁpnyum&ap@(Aaimpqdp -1, 3

- di hydr 0- 2H-i ndol e12(RRRth. ﬁgl%&lrﬂ'lb df‘ﬂ?erldlnyt]uH benzoxazol 2-one;
-(1, 2, 3,4-tetrahydro-2-naph L i'perid %{L hydro 2H
i ndol e- 2- .one; 3-[1-(naphth- l-yl-met yl) 4-p1per1d1nyl enzoxazol 2-on

3-ethylidene-1-[13 n}k’ egdﬁ,@l _QH_H}hﬂQ{I‘at&lzﬂm{el 1 3-di hydro-2Hind
ol e-2 30 WO 02/ 085;% E’CT USO % §1 one, ﬁ%\zl dene- - [
1- (napht h- 2-yI - anzylombepgy hgpfperdiyl BABPL AR - 2- one;

3-ethylidene- | BJ[1 (,ﬁ-pydmewylmyﬂ@paﬂmmy)}m-bemkazrdl Pyohe;-
1, 3-di hydro-2Hin

1- (benzyl) - 4-pi pe??ﬁﬁgﬂp@fnsgprgpﬁ&grp(gpegﬁanHéZgT éenzo%a%gl-z “03%et hyl i dene- 1- [
1- (cycl ooct yl met h§i[}-{44Bip&-floornphichyJhuByl}-dipimeddmyR2H- hdmbmzﬁl—b-na;,
3-et hylidene-1-fl

- (nor bor nan- 2-yl) 34 62 S}el?r}ycf' t‘%ﬁﬂ“}“l’?eﬂd‘éﬁlﬂ] oH SRRl Ao o one;

3-[1-(cyclooctylmethyl)-4-piperidinyl]-2H-benzoxazol-2-one;

3-[1-(1,2,3,4-tetrahydro-2-naphthyl)-4-piperidinyl]}-2H-benzoxazol-2-one;

3-[1-(5-methylhex-Z-yl)-4-piperidinjrl]-2H-benzoxazol-2-one;

3-[1-(10,11-Dihydro-5H-dibenzo[a,d]-cyclohepten-5-y1)-4-piperidinyl}-2H-
benzoxazol-2-one; l

3-[1-(4-propyl-cyclohexyl)-4-piperidinyl]-2H-benzoxazol-2-one;
3-[1-(norbornan-2-yl)-4-piperidinyl]-2H-benzoxazol-2-one;
3-[1-(decahydro-2 -naphthyl)-4-piperidiny1]-2H-benzoxazol-2-one;
3-[1-(3,3-dimethyl-1,5-dioxaspiro[5.5Jundeca-9-yl)-4-piperidinyl]-2H-benzoxazol-
2-one; :
3-[1-[4-(1-methylethyl)-cyclohexyl]-4-piperidinyl]-2H-benzoxazol-2-one,
3-[1-(1,3-dihydroinden-2-yl)-4-piperidinyl]-2H-benzoxazol-2-one;
3-[1~(cyclooctyl)-4-piperidinyl]-2H-benzoxazol-2-one; and
pharmaceutically acceptable salts thereof and solvates thereof,
Certain preferred compounds of formula (II) and (I1A) include:
3-ethylidene-1-[1-(5-methylhex-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
3-ethylidene-1-[1-(4-propylcyclohexyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2~
one; .
3-ethylidene-1-[1-(1,2,3,4-tetrahydro-2- naphthyl) 4-piperidinyl]-1,3-dihydro-2H-
indole-2-one;
3-ethylidene-1-[1-(1,3 -dihydroinden—2-y1)-4-pip eridinyl]-1,3-dihydro-2H-indole-2-
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3-ethylidene- | -[1 -(3,3-diphenyl propyl)-4-piperidinyll-

1, 3-di hydro-2H i ndol e-2 one; 3-ethylidene- 1 -[1

- (p-cyanobenzyl) - 4-pi peridinyl]-1, 3, -di hydro-2Hindol e-2-one; 3 -ethyl-I-]
1- ( 5- met hyWwoenzn@s3yt ) - 4- pi peri dinyl]-1, 3 -di hydr o- 2H i ndo|RETAISOR #2351 3- et hyl -
| -[ 1-[4-(21-nethylethyl)-cycl ohexyl]-4-piperidinyl]-1"3-di hydro-2Hindol e
2-one; 3-ethyl- | -[1 -(4-propylcyclohexyl)-4-piperidinyl]-1, 3

- di hydr o- 2H omgglol e- 2- one; 3-ethyl- 1-[I

(12,3, 4 t ot rahyglg g R anit Rdoas BI-RSEY S Wby S MARe2R RS ©

2-one; 3-ethyl

-[1- E]dfaciah%/domz napht hyl ) - 4- pi peri di nyl ] -1, 3-di hydr o- 2H-i ndol e- 2- one;
3-ethy . .

1-(1, 3-di hydr o R i S 7 Tt £ e vt (R T S R e
3-ethyl- | -pne

1- (cycl ooct yl net hyJeﬁh ﬁdéﬂbﬂe[fll(gélﬁyi)h ﬁ: é’ndﬁi ﬂﬁiai}%h!rd m%cﬁ)‘le?-z-%@ 3-ethyl -

-[ 1-(norbornan-2-yl)-4-piperid ){ H- i ndol e-2-one; 1-]
1- (napht h-1 -yl - rre%ﬁghwsl f‘dlﬁﬂr[ﬁe(PY‘-‘é? l}lethy1§;4cnlwérrwllzm FirdiosEr-inglqle-2-one;
(napht h-2-yl - WEBJabh'nyde‘heﬂL[ﬂe(hbﬂbﬂMb-h yg? -Bp hm@l qn%kulhwmlz@r.%d&@@ronel [

p- phenyl benzyl
3, 3- Bi s( phenyl %ﬁﬁeﬂﬁ' perlhﬂp@aélplaﬁn»ﬂvrqpyﬁ e wﬁb?éﬁlbmffé-lzd%% 1-[
p- cyanobeaggyl ) - 4- pi peridinyl]-1, 3- dlhydro 2H i ndol e- 2- one;

R ?QKQ&Méﬁ%ﬁz@fﬁrf?&}%@ £ AR A o- 2 on

I1 1- (5- met hgdetigk141iy$ )neﬁryﬂeperyl)inm)ﬁehdihyﬂ-ldi -Gifrgdro-2Hindodell-ene? - one;

[
[ nor bor nan
(1, A hydr oi ndgﬁ}iﬂg)ﬁ RhRE 5 pg’ﬁ%”]}? ‘iyfl%E o|¥’ﬁ‘“d|JM R B 88t ind m&"lL
i[bl ('cly;:ogcﬂzdmft hyl ) - 4- pi peri dinyl]-1, 3-di hydro-2Hi ndoI e- 2- one; 1 [ |
enzy me 5}{3@9‘1
- (4-propyl -cycl oﬁﬁ"iﬂ F[} [2 ??edtpﬁlcp%hﬁex#)% @#%?dgﬁﬁ %-i_d %5%&%:3 .°ﬁ%ro| e-2-0
e; 1-] -ethyl 1 -[1-(1,2,3 4-tetrahydro-2-naphthy1) -4- p1per1d1ny1] 1, d1hydro -2H-indole-
(5- et hyl heyxs -yI) 3- (rret hyI) 4- pi per| dinyl]-1, 3-di hydro 2H i ndol e- 2- one;

1- [ |-(decahydro-2- napht (meth pi peridinyl]-
- di hydr o- 2H i ndol @=ethydl-| mb%s@smpém*)ﬂsew@mﬁﬂ dlhydro %5H.indole-2- -one;

3-ethyl-1-[1-(1,3-dihydroinden-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
3-ethyl-1-[1-(cyclooctylmethyl)-4-piperidinyl}-1,3-dihydro-2H-indole-2-one;
3-ethyl-1-[1-(norbornan-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(naphth-1 -yl-methyl)-4-piperidinyl}-1,3 -diﬁydro-ZH-indole-Z-one;
1-[1-(naphth-2-yl-methyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(p-phenylbenzyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(3,3-Bis(phenyl)propyl)-4-piperidinyl}-1,3-dihydro-2H-indole-2-one;
1-[1-(p-cyanobenzyl)-4-piperidinyl}-1,3-dihydro-2H-indole-2-one;

(
(
(
[
(

1-
1-
1-
1-
1-
| -

e;
1-
1-
1
1
n
1-

1-[1-(p-benzyloxybenzyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(1,2,3,4-tetrahydronaphth-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;

© 1-[1-(5-methylhex-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(norbornan-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(1,3-dihydroinden-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(cycooctylmethyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(benzyl)-3-(methyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(4-propyl-cyclohexyl)-3-(methyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(5 -methylhex-2-yl)-3.-(methy1)-4-pip eridinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(decahydro-2-naphthyl)-3-(methyl)-4-piperidinyl}-1,3-dihydro-2H-indole-2-
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ne; 1-[1 -(4-(l -methylethyl)-cyclohexyl)-3-(nethyl)-4-piperidinyl]-

, 3-di hydro-2H indol e-2-one; 1-]

-(cycl ooctyl net hyl ) - 3-(net hyl ) -4-pi peridinyl]-1, 3-di hydro- 2H i ndol e- 2- one;
-[ WO 02/085357 PCT/US02/12351

- (3, 3-Bi s(phenyl ) propyl ) - 3- (nmet hyl ) - 4- pi peri di nyl ] -1, 3-di hydr o- 2Hi ndol e- 2
one; 3-ethyl- 1 -[1-(3, 3-Bis(phenyl)propyl)-3

-(nethyl)-4-gaegperidinyl]-1,3 -di hydro-2H indol e-2- one 3-ethyl- 1-( 1

aoPeos ontet SN -l yle@ﬁ%@ﬁﬁﬁ@f@%’}ﬁl% S R N

1, 3 -di hydr oindblei2 oied; e- 2 one; 3-ethyl - -

(2I]—-I- Fﬁ&glyle?tzf]gln)ecyg [gk' ex?éoltylmethyrseé PrXeth}ﬂ) Q—Ip p%wdldnlyﬂyl ,J-dih%drong-g{d%yeg&gne;

-[1- (decahydr o- 2- hib{®, WISXplﬁnYIDmM) -3-(dethyiparpipridiryl}- 1L 3-Gitryidioy2bl onddbe-2-

i ndol e- 2- oney and phar maceutical ly acceptabl e salts thereof and sol vates

thereof. cePt%in preferred conpounds of formula (I11) and (I111A) include:
3-ethyl -1 - (p- phedrgthybihdid(3,3-Bigphtinyl)ptopyl P B+(nethyi)#nlperalingd}-baatihyds-2ihy| - |
-(5 -met hyI h %2’5 1,3 di hydr o- 2H benzi m dazol - 2-one; 3-ethyl - |

- (4- propyl cycl ohex 1, 3 -di hydro-2H benzi m dazol - 2-one; 3-ethyl- |

- (decahydr o- 2- nap?ﬁeﬂy -J- [1'14'PI3>P§’ ydighexpl) SrimisthyDidrpigeridinyl>-1 Sndihydra28t hy| - |

- (napht h- 2- ylzaRiyhgd.- 1, 3 -di hydro- 2H benzi m dazol - 2- one;

1-(p- benzyl oxybenzyl) 3 et hyI 1 3 di h¥dro 2H- benzi m dazol - 2- o
-benzyl - 3" - et hyl - 3-thyl-1 BrmgkyBi4-pipeidinyl]-1,3 d:hydro-ﬁH 1ndole-

1-[ 4- (benzyl argneo) - cycl ohexyl] 3 et hyl -1, 3-di hydr o- 2H ben2| m dazol - 2- one;

R LR RN REL et e S

benzi m dazol 2&-ia86le-2-one;
é[ [4-[(naphth-2- yh Iﬁ%‘i rfy[ll )(gecagyd?o -nalahtﬁ%f&?g%f% ]4-p1per1c1d nykﬁ/(lj% dlhyla}O-SHZI m daz

indole-2-one; and

' PR PR

pharmaceutically acceptable salts thereof and solvates thereof.
Certain preferred compounds of formula (IIT) and (IITA) include:
3-ethyl-1-(p-phenylbenzyl)-1,3-dihydro-2H-benzimidazol-2-one;
3-ethyl-1-(5-methylhex-2-yl)-1,3-dihydro-2H-benzimidazol-2-one;
3-ethyl-1-(4-propylcyclohexyl)-1,3-dihydro-2H-benzimidazol-2-one;
3-ethyl-1-(decahydro~2-naphthyl)-1,3-dihydro-2H-benzimidazol-2-one;
3-ethyl-1-(naphth-2-yl-methyl)-1,3-dihydro-2H-benzimidazol-2-one;
1-(p-benzyloxybenzyl)-3-ethyl-1,3-dihydro-2H-benzimidazol-2-one;
1-benzyl-3-ethyl-1,3-dihydro-2H-benzimidazol-2-one;
1-[4-(benzylamino)-cyelohexyl]-3-éthyl- 1,3-dihydro-2H-benzimidazol-2-one;
3-ethyl-1-(naphthylmethyl)-1,3-dihydro-2H-benzimidazol-2-one; :
3-ethyl-1-[5-(3-fluorophenyl)-5-(4-fluorophenyl)-hexyl]-1,3-dihydro-2H-
benzimidazol-2-one;
1-[4-[(naphth-2 -yl-methyl)ethylammo] cyclohexyl}-1,3-dihydro-2H-benzimidazol-
2-one;
1-[4-(norbornan-2-ylamino)-cyclohexyl}-1,3-dihydro-2H-benzimidazol-2-one;
1-[4-[[4-(1-methylethyl)-cyclohexyl]amino] -cyclohexyl] -1,3-dihydro-2H-
benzimidazol-2-one; .
1-[4-[(decahydro-2-naphthyl)amino]-cyclohexyl]-1,3-dihydro-2H-benzimidazol-2-
one;
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2-one; 1-[4-(norbornan-2-ylam no)-cyclohexyl]-1,3

-di hydr o- 2H benzi m dazol - 2-one; 1- [4-

[ 4- (1- met hyl et hyl ) -cycl ohexyl ] am no] -cycl ohexyl]-1, 3-di hydro-2H

benzi m dazwelo @20es3s7 PCT/US02/12351

1-[ 4-[ (decahydr o- 2- napht hyl ) am no] - cycl ohexyl ] - 1, 3-di hydr o- 2H- benzi m dazol -
2 one; 32 WD 02/085357 PCT/US02/ 12351 1- [4-(ethylam no)-cyclohexyl] -1,3

- di hydr o- 2H benzi Iﬁ[d-eetwmﬁmoheyclohexyl] 1,3-dihydro-2H-benzimidazol-2-one;

eyt o) sl b g R+ (o

[(

- di hydr o- 2H ben2| tH{4+pEadan2-y)tenzylamino]-cyclohexyl]-3-ethyl- 1 KE d1hydro-2H bcnzumdazol-
1-[4-[(cycl og I met hyl ) am no] - cycl ohexyl ] - 3- et hyl -

- di hydro- 2H N71 ni dazol - 2-one; 1- [4- [(naphth-2- yI) am noj - cycl ohexyl]-3

-ethyl-1,3 -di hydt{¢4 Z(Idyddem.‘ZylmetllaBmhmﬁ] oredghetyl]- [M-fthyl -1,3-dihydro-2H-benzimidazol-
[ (p- benzyl oxyk %gzyl ) am no] -cycl ohexyl] -3-ethyl-1, 3-di hydro-2H

benzi m dazol -Z2-ohe; 1 - )‘gﬁ ycl ooctyl met hyl ) am no] - cycl ohexyl ]
-ethyl-1,3 -di hydﬂdiél ﬂ-ﬂaplethﬂr agfandtcyglokgxal]-3-ethyl-1,3-dihydro- 2H-benzxm1dazol-2-

1-[ 4- [(decahy,ggo 2- napht hyl ) am no] - cycl ohexyl ] - 3-et hyl -1, 3-di hydro 2H
benzi m dazol - 2-'one; . 1-[4-(benzyl am no)-cycl ohexyl]-5 :

_car banpy! - 1, 3- di hylfift-bamzyerdersydamino] ydphexyl]-3-¢thyl-1,3-dihydro- 2H-

1-[ 4- (di benzykgaitysickehohexyl ] - 5- car banoyl - 1, 3- d| hydro 2H— benzi m dazol - 2

one; 1-[4-[(p-phenyl benzyl')am nol cycl ohexyl ] - 5 ¥1 3- di hydr o- 2H
benzi ni dazol - 2- oné-[4-{(cyclooctylmethyl)amino]-cyclohiexyl]-3- ethyl 1 3 di ydro-2H-benzmudazol-

1-[4-[ (1, 2, 3,240deet r ahydr onapht hyl ) ami no] - cycl ohexyl ] - 5- car baroy! -
-di hydro- 2H benzi

1-142[ (4 propyl - JEﬁ&%@%ﬁﬁ?ﬁ#‘%ﬁhﬂ&y@ém&ﬁ%>?¥?1The§y]éa?r%]é)ﬂnlﬁ'd‘fy%‘ocﬁ%ydr 0-2H

benzimidazol-2-one;.

1-[4-(benzylamino)-cyclohexyl]-5-carbamoyl-1 ,3-d;hydro-2H-benzxm1dazol-2-one;

1-[4-(dibenzylamino)-cyclohexyl]-5-carbamoyl-1 ,3 -dihydro-2H-benzimidazol-2-
one;

1-[4-{(p-phenylbenzyl)amino]- cyclohexyl] -5- carbamoyl—l 3-dihydro-2H-
benzimidazol-2-one;

1-[4-[(1,2,3 ,4-tetrahydronaphthyl)amino]-cyclohexyl]}-5- carbamoyl 1,3-dihydro-
2H-benzimidazol-2-one; :

1-[4-[(4-propyl- cyclohexyl)ammo]-cyclohcxyl] -5-carbamoyl-1,3-dihydro-2H-
benzimidazol-2-one;

1-[4-[(5-methylhex-2-yl)amino]-cyclohexyl]-5-carbamoy!l-1 ,3-dihydro-2H-
benzimidazol-2-one; |

1-[4-[(decahydro-2-naphthyl)amino]- cyclohexyl] -5-carbamoyl-1,3-dihydro-2H-
benzirmdazol-2-one, -

1-[4-(cyclooctylamino)-cyclohexyl] -5-carbamoy1#1 ,3~dihydro-2H-benzimidazol-2-
one; ' _

1 —[4-[(indan-2-yl)amino] -cyclohexyl]-5-carbamoyl-1,3-dihydro-2H-benzimidazol-
2-one;

1-[4-[(4-phenyl-cyclohexyl)amino]-cyclohexyl]-5-carbamoyi-1,3-dihydro-2H-
benzimidazol-2-one; '

! -[4-[(5-meﬂ1ylhex-2—yl)amino]-cyclohexyl]-7-carbamoyl~ 1,3-dihydro-2H-

benzimidazol-2-one; and

pharmaceutically acceptable salts thereof and solvates thereof,
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benzi m dazol - 2- one;

1-[4-[ (5- net hyl hex-2-yl)am no] - cycl ohexyl ] - 5- car banoyl - 1, 3- di hydr o- 2H
benzi m dazol - 2-one; 1- [4-[(decahydro-2-naphthyl)am no]-cycl ohexyl] -5

- car banoy| w @/sssshydr o- 2H  benzi m dazol - 2-one; 1- PCT/US02/12351

[4- (cycl ooctyl ami no) -cycl ohexyl] -5 -carbanoyl-1, 3

- di hydr o- 2H benzi mi dazol -2 one;

1- [ 4-[ (i ndan- 2- y| Qther prsferted epwheyogs formuledFheamd TV A) igclude:

- di hydr o- 2H- benzi e

1-[4-[ (4- phenyl c%né’?%ﬁ%‘?gggé}nﬁy%c} e phenyibenayD-¢-piperidinglf 1, 3-ihydrg: 2hydro OH-
benzi m dazol b

1-[4-[(5-methyl hez-c?aﬁduhﬁ\m:anailquy Lehexhdx yBerfz?r)haﬂBéﬁdlﬁyl}?r Slidthydfo iR+

benzi m dazol - 2- one and pharmeceutical |y accepfdable salts theréof and
sol vates t hePeimidezoleln 02/ 085357 PCT/ US02/ 12351 O her preferred conmpounds

formula (1V) and Qchaﬁr)ouhﬁh@l?!JdByl-l a= (ﬁyﬁmzrﬂ-ﬁfbﬂgn) @-Emﬁdmﬁ] i,BJdlhydro-2H-
-(p- phenylbe%g%/% |per|d|ny] 1, 3-di hydro- enzi m dazol e;
2- cyanoi m no- ’cdﬁ?ﬁ - (p- benzyl oxybenzyl ) - 4- pi peri di nyl ]

1, 3-di hydr o- 2H bewgrarmuﬂamcﬂ €&thyl2~y@neopyldyoloBexydtylpetidinfl-1,3-dihydro-2H-
(naphth 2- ylb net h 31 4-pirperidinyll 1,3 -dihydro-2H. benzi m dazol e;

2- cyanoi m no 33p Hlé ¥ [ 1- (4- propyl cycl ohexyl ) - 4-pi peridinyl]-1, 3-di hydro-2
H benzi m dazol e; 2-cyanoimino-3-ethyl-1-[1-[4-(2-propyl)-cyclohexyl]-4-piperidinyl]-1,3-dihydro-

2- cyanoi mno t [4-(2-propyl)-cycl ohexyl]-4-piperidinyl]-1,3-dihy
dro- 2H benzFﬁtg%’g%ﬁl“d&Z gelcyanm mno-3 -ethyl-- 1 -

1- (decahydr o- 2- nagktyhydiint-Jether i-fli-Gptahydro- H&ﬁhtWBl[‘deplpmlméhi,Bfﬁlmzwl e;
2- cyanoi m ”Oéﬁr-ﬁénQﬂmLzolJ, 1- (cycl ooctyl) - 4-piperidinyl] -1, 3-dihydro-2H
2-cyanoimino-3-ethyl-1-[1-(cyclooctyl)-4-piperidinyl]-1,3-dihydro-2H-
" benzimidazole; ,
2-cyanoimino-3-ethyl-1-[1-(10,11-dihydro-5H-dibenzo[a,d]-cyclohepten-5-yl)-4-
piperidinyl]-1,3-dihydro-2H-benzimidazole;
2-cyanoimino-3-ethyl-1-[1-(3,3-Bis(phenyl)propyl)-4-piperidinyl]-1,3-dihydro-
2H-benzimidazole; |
2-cyanoimino-3-ethyl-1-[1-(1,2,3,4-tetrahydronaphthyl)-4-piperidinyl]-1,3-
dihydro-2H-benzimidazole;
' 2-cyanoimino-3-ethyl-1-[1-(5-methylthex-2-yl)-4-piperidinyl]-1,3-dihydro-2H-
benzimidazole;
2-cyanoimino-3-ethyl~1-[1-(norbornan-2 -yl)-4-piperidinyl]-1,3- d1hydro-2H-
benzimidazole;
2-cyanoimino-3-ethyl-1-[1-(1,3-dihydroinden-2-yl)-4-piperidinyl]-1,3-dihydro-
2H-benzimidazole;
2-cyanoimino-3-ethyl-1-[1-(cyclooctylmethyl)- 4-p1per1d1nyl] -1,3-dihydro-2H-
benzimidazole; and :
pharmaceutically acceptable salts thereof and solvates thereof.
Other preferred compounds of formula (IV) include
2-cyanoimino-3-(2-hydroxy)ethyl-1-[1-(cyclooctyl)-4-piperidinyl]-1,3-dihydro-2H-
benzimidazole,
2-cyanoimino-3-methoxycarbonylmethyl—1-[1-(cyclooctyl)-4-piperidinyl]-1,3-
dihydro-2H-benzimidazole; '
2-cyanoimino-3-cyanomethyl—-1-[1-(cyclooctyl)-4-piperidinyl]-1,3-dihydro-2H-
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benzi m dazol e; 2-cyanoi m no-3-ethyl-1-[ 1-(10, 11-di hydro-5H di benzo

[a, d] -cycl ohepten-5-yl)-4- piperidinyl]-1,3 -dihydro-2H benzi m dazol e;
2-cyanoi mi no-3-ethyl -1 -

1- (3, 3- Bi swolweigdsypropyl ) - 4-pi peridinyl]-1,3-di hydro- 2HHEHS0HI3elz0l e;
2-cyanoi m no-3-ethyl -1 -

1-(1, 2, 3, 4-tetrahydronapht hyl ) - 4- plperldlnyl] 1, 3-

di hydro 2H beszimidelmig| e; 2- cyanoi mi no- 3- et hyl - 1 [ 1

(S s B PSS v
?e?il :T g?ﬁ%r;Zﬁn v no-3 et hylg-l h 4 thg'i en % |

2- cyanoi m no- 3- et Ya%l #ﬁl[u%} guF% Jf%l Pié g cé(lgdr_{)k)h ﬁpg} ﬁiiéro 2H
benzi mi dazol élh}’ém Hyhenziraid q,cal |y acceptabl e sal ts thereof and sol vates

thereof. CQther ps. E%/ [rﬁq eﬁ%@@hﬁ?& Q- R1BMY B-4( i ¥eridi i) - V9 Stihydro-2H-

2- cyanoi m no- 3- ( 2- r oXy,
1-(cycl ooctyb?nzlrn i dinyl]-1, 3- d| hydr o- 2H benzi m dazol e;

2- cyanoi i no- 3- med gy ﬁ%@gmﬂm R¥thyiL1-11-(cyclooctyl)-4-piperidinyl]-1,3-dihydro-2H-
1-(cycl ooctyl) 4- pl ﬁ |d| nyl | g th I] (cyclglf)(f)gr)lzlPnPtg1 nglI]e;’ Hyere
2- cyanoi ni noP thyl -1 -

1-(cycl ooctyl ) chﬁfoardmsaaLdz cn,mam@mm @hﬁH Eﬂ(cv@o%@ﬂ%ﬁ&?ldmlmom 12351
benzi m dazol thvd ﬁnm m n013 butyl - 1-
- (cycl ooct !l § < r&‘{% PERRTOS 3 g hydro 2H benzi mi dazol e;
2- cyanoi m no- 3- (ZQWaMﬁmuL[ﬂqm@q))e}hydeethyl -4-piperidinyl]-1,3- d1hydro-2H-
1-(cycl ooctylbg zxmf%lagcﬁr' di nyl]- - di hydr o- 2H benzi m dazol €;
2-cyanoimino-1-[1-(cyclooctyl)-4-piperidinyl]-1,3-dihydro-2H-7-
azabenz1m1dazole,
2-cyanoimino-1-[1- (cyclooctyl)-2 6-ethano-4-one-4-piperidinyl]-1,3- dlhydro 2H-
benzimidazole; and '
' pharmaceutically acceptable salts thereof and solvates thereof.
The present invention also provides use of any of the disclosed compounds in the
preparation of a medicament for treating pain and other disease states modulated by an
opioid receptor, e.g., the ORL-1 receptor.

DETAILED DESCRIPTION OF THE INVENTION

The cormpounds of the present invention can be administered to anyone requiring
modulation of the opioid and ORL] receptors. Administration may be orally, topically, by
suppository, inhalation, or parenterally, '

The present invention also encompasses all pharmaceutically acceptable salts of the
foregoing compounds. One skilled in the art will recognize that acid addition salts of the
presently claimed coripounds may be prepared by reaction of the compounds with the
appropriate acid via a variety of known methods.

Various oral dosage forms can be used, including such solid forms as tablets,

_gelcaps, capsules, caplets, granules, lozenges and bulk powders and liquid forms such as
emulsions, solution and suspensions. The cbmpouhds of the present invention can be
administered alone or can be combined with various pharmaceutically acceptable carriers
and excipients known to those skilled in the art, including but not limited to diluents,

suspending agents, solubilizers, binders, disintegrants, preservatives, coloring égents,
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2- cyanoi m no- 3-acet om do- 1-[ 1- (cycl ooctyl ) - 4-pi peridinyl]-1, 3-di hydro-2H
benzi m dazol e; 2-cyanoi m no- 3-car boxynet hyl - 1-[
1- (cycl ooctyl)-4-piperidinyl]-1,3-di hydro-2H benzi m dazol e;
2- cyanoi m wo-@3/4¢3sdi net hyl am no)ethyl -1-[1 PCT/US02/12351
-(cycl ooctyl)-4-pi peri di nyl]-1, 3- di hydro-2H benzi m-dazol e; 2-cyanoi m no- |
-[ 1-(cycl ooctyl )~ droxyrret hyl - 4-piperidinyl] -1,3 -di hydro -2H
benzi mi dazolblbn@mtsyemd hefikeo- | - [ 1-(cyclooctyl)-4-piperidinyl]-1,3

. di( Ezglr 80(2:tH;/|7) gzgﬂg{gﬂ-[a {ﬁ?&ﬁd@oz&e%eggﬁ é‘m Hﬁ?r{ q{e Eycarqg')raé d intg oral tablets,
benzi mi dazol @chéﬁbdﬁtpmmgmqssﬁdl ta lehfcl@l;ptcabhferls-amt@d tsmeoeftechlfﬂtnsoawdu es
ther eof . Themfiphrlimg: NS ARl I8 RUCUdIRPordbdosple BitYs Rl bREASCd

conpounds in t pr epar at i on o | ca or treating parh ot her
di sease st at @@aﬁwuﬁactE%Ptﬁyeraﬁsmlaﬁpwpwsro@&,@p@@elutl@nsgnd/or H@P@Rl_ﬂni recept or.

DETAI LED DES(Rbifihied £edm hbkrebVERTA Ghnhig, &9&9@1&@%&% fl%ntp ?ecsgt'%%ves

i nvention can be adm nistered to anyone requiring atlo e opioid
and ORL1 rec@&pplsifyung ﬁ&ﬁwsﬂww@mg&ge%ﬁﬂﬁ@%rsypfrt;«ner&, @ghoaag pgentspgnd flavoring

suppository, a%dﬂ{%a IVhdnGRe c&ﬁpd&ﬁﬂﬁéﬁtﬁé Aledent inVaRioR ARS8 rHe lﬂljeé’té‘d‘ﬁdrélﬁerﬁ 15 Shey
enconpasses

har maceut i ca accept apl e, salt f oregoi ng
conpounds. Cﬂ’é}'E i%8§ éB%F#OFHQ%%’%/‘FOWWStePE Bﬁﬁoﬁe%ﬂtﬁ%‘ﬁt%&{ d’VhSBéi‘retlon salts
of the pr esemh;qumdé af tﬁeﬁrewmmdﬁl aetp Haemmeaparegdmap%e lf@:ﬁﬁxldt@ﬁn@fa dr?e

th ho
Var ous. or al eeh Gempb B BPRUAIA 188 el ateBplon i) SaBieu SN o1 e 2o
tablets, gel capsin aldpion) whqn thapdmpwndsgmfahypxemt immmgase mnxni-pbnateld nptovvder S
and |iquid fg{aﬂgosﬁgg%n%?'itﬁwxlﬁ?ﬁlﬁﬂéd tl’?a?%ﬁ&lld%gbr%g % §Y1§n§n 1mmed1ate

conpounds of esent’‘I'nvention can he or can be
conbi ned wi t kelease Dﬂhs cerhpound de theigasitdintestinale ek bt dtematlrvelenmy paorddexcimpi ent s

known to tho ll:?ﬂr!dl’o‘?%%ﬁpéﬁ%le@sre t%toh%?ﬁ@%%ﬁuﬁwtma%ac{ m&fedvag‘% ' | uents,

suspendi ng agents, I zers S, preser tlves
col ori ng agememrolled and/or sustained release formulations are well known to those skilled in the art,

and are contemplated for use in connection with the formulations of the present invention.

The controlled and/or sustained release may be provided by, e.g., a coating on the oral
dosage form or by incorporating the compound(s) of the invention into a controlled and/or
_sustained release matrix.

Specific examples of pharmaceutically acceptable carriers and excipients thaf'may
be used to formulate oral dosage forms, are .described in the Handbook of Pharmaceutical
Excipients, American Pharmaceutical Association (1986). Techniques and compositions
for making solid oral dosage forms are described in Pharmaceutical Dosage Forms: Tablets
(Lieberman, Lachman and Schwartz, editors) 2nd edition, published by Marcel Dekker,
Inc. Techniques and compositions for making tablets (compressed and molded), capsules.
(hard and soft gelatin) and pills are also described in Remington's Pharmaceutical Sciences

" (Arthur Osol, editor), 1553B1593 (1980). Techniques and compdsition for making liquid
oral dosage forms are described in Pharmaceutical Dosage Forms: Disperse Systems,
(Lieberman, Rieger and Banker, editors) published by Marcel Dekker, Inc. |

When the compounds of the present invention are incorporated for parenteral
administration by injection (e.g., continuous infusion or bolus injection), the formulation
for parenteral administration may be in the form of suspensions, solutions, emulsions in
oily or aqueous vehicles, and such formulations may further comprise pharmaceutically
necessary additives such as stabilizing agents, suspending agents, dispersing agents, and
the like. The compounds of the invention may also be in the form of a powder for
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35 WD 02/ 085357 PCT/ USO02/ 12351 | ubricants and the |ike. Wen the conpounds
of the present invention are incorporated into oral tablets, such tablets
can be conpressed, tablet triturates, enteric-coated, sugar-coated,

fil mcoat edo 02084357 pl y conpressed or multiply |ayered. LiRIVE0YtAEF1 dosage
forms include aqueous and nonaqueous sol utions, enul sions, suspensions,
and sol utions and/ or suspensions reconstituted from non-effervescent

granul es, coreteristifutign gsian infrictabledbmmation. pr eservatives, enul sifying agents,
suspendi ng agent i . S\ ' : in
agents. Wen thes%grgr%%ﬁ% t§§% pﬁ’g&g?‘g{é Gﬁpﬁfé,@é%??g%gg%& oc?a%gblg hjge\ég{'edg
par ent er al | ycorhirgtionveth dvéeastong other thetapeuticaigento Thevapétiotagéritcinsluds, ibeare

sol ution. Al ternativel&é, en the compounds of the present .ipvention are to

be inhal ed, tetdipitedyo.pionigidagraistEonmppid agplgesicsaiopstroid antigllamwalost nul at ed

i Nto an aquegiiatsOf oRAihhiBlidr¥; AAAOHS; £.948hd:PR bldeRer8AMkiEsRRIsai¥iEN t he
conpounds of ‘the present invention are Incofporat ed Into oral dosage
forms, it i santidapressphtat Gal-t¢hanned bivhkelssntenteagent sad mixtones thereah i mredi at e
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i n the Handb@ydindBnand ARk ER, dif¥hepatsl! & il S8 Ra@rmgﬁgmcal.
Associ ation i1143'86). _Techni ques andlcorTSos_i ti orr?gﬁﬁ?olr _malgi ng solid oral
dosage f or ns bakyeate dinpipaneadl eptazaing ethelentazing) etipdwaaltiambwtencr gibylaosphine,

(Li eber man, t i oy h:shed by Marcel
Dekker, | nc&#‘gg%ﬁ? ge&gasn éﬁ%l%gnoﬁ%%g(gfl I&ge[,lE}Qr(%@gwgg#%gx%}g@ﬂgﬁdﬁgomor essed
and nol ded), isapsiadese, ketobanidom) tbvephénaddéaphenacmdryhiah) Isfeatasil ahgeridine,

described in Rem n Eon' s Pharmaceyutical Sciences . . :
~ meptazinol, metazocine, methadone, metopon, morphine, myrophine, nalbuphine, narceine,

nicomorphine, norlevorphanol, normethadone, nalorphine, normorphine, norpipanone,
opium, oxycodone, oxymorphone, papaveretum, pentazociﬂe, phenadoxone,
phenomorphan, phenazocine, phenoperidine, piminodine, piritramide, proheptazine,
promedol, Rroperidine, propiram, propoxyphene, sufentanil, tilidine, tramadol,
pharmaceutically acceptable salts thereof, and mixtures thereof, '

_ . In certain preferred embodiments, the p-opioid agonist is selected from codeine,
hydromorphone, hydrocodone, oxycodone, dihydrocodeine, dihydromorphine, morphjne,
tramadol, oxymorphone, pharmaceuticallly acceptable salts thereof, and mixtures thereof.

In another embodiment of the invention, the medicament comprisgs a mixture of a
Cox-II inhibitor and an inhibitor of 5-lipoxygenase for the treatment of pain and/or
inflammation, Suitable Cox-II inhibitors and 5-lipoxygenase inhibitors, as well as
combinations thereof are described in U.S. Patent No. 6,136,839, which is hereby
incorporated by reference in its entirety. Cox-II inhibitors include, but are not limited to
rofecoxib (Vioxx), celecoxib (Celebrex), DUP-697, flosulide, meloxicam, 6-MNA, L-
745337, nabumetone, nifne;ulide, NS-398, SC-5766, T-614, L-768277, GR-253035, JTE-
522, RS-57067-000, SC-58125, SC-078, PD-138387, NS-398, flosulide, D-1367, SC-
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(Arthur Gsol, editor), 1553B1593 (1980). Techni ques and conposition for
making liquid oral dosage forns are described in Pharnaceutical Dosage
Forms: Disperse Systens, (Liebernman, Rieger and Banker, editors) published
by Marcel Wekdemssssinc. Wen the conpounds of the present RGTASNIPA are

i ncorporated for parenteral admnistration by injection (e.g., continuous

i nfusion or bolus injection), the formulation for garenteral

admi ni strat i 876%BP-1438h etqii@O?Flbr\f%i@fJO‘gbuypfbme@h@ or patrecoisallyeaecirsddns i n
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i nvention inc are not - Trmt t0|h prodi ne,
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but or phanol d d d
i sy on de. TSRO Ul esRes Sum et e PresBr g PO SR e e e,
di nephept ano|1umqh@%5ﬁﬂcfalmws§alﬂf@ﬂaﬁ%esw aﬁ@)p&ﬁ&monsta@tdﬂ attifinfldinpiaRay ongs:

ept azoci ne, ethoheptazi ne, ethylne [ t hi anbut ene, et hyI nmor phi ne,

etoni tazene fsethzbmy‘ibld devyasives, i W&ﬁﬂtﬁcﬁsﬁl@ne%dh‘}ﬂtﬁ? aish@ieline mgnesiipet hi di ne,
| somret hadone, bem | phan e ni |
meper i di ne, ‘ﬁ%ag’fg‘% h%e“iisa&ﬁé f‘g@‘g% \ pa%cﬂélﬁg e &PJ‘?EH@%XME&B& %@Qts%l'aﬂfx B{trg
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diclofenac, and ketorolac; anthranilic acids (fenamates), including mefenamic acid, and

meclofcnamic acid; enolic acids, including oxicams (piroxicam, tenoxicam), and
pyrazolidinediones (phenylbutazone, oxyphenthartazone); and alkanones, including
nabumetone. For a more detailed description of the NSAIDs that may be included within
the medicaments employed in the present invention, see Paul A. Insel Analgesic-
Antipyretic and Antiinflammatory Agents and Drugs Employed in the treatment of Gout in
Goodman & Gilman’s The Pharmacological Basis of Therapeutics, 617-57 (Perry B.
Molinhoff and Raymohd W. Ruddon, Eds., Ninth Edition, 1996), and Glen R. Hanson
Analgesic, Antipyretic and Anit-Inflammatory Drugs in Remington: The Science and
Practice of Pharmacy Vol II, 1196-1221 (A. R. Gennaro, Ed. 19th Ed. 1995) which are
~ hereby incorporated by reference in their entireties. .
In certain embodiments, the compounds of the present invention can be formulated
in a pharmaceutical dosage form in combination with antimigraine agents. Antimigraine
agents include, but are not lirnited to, alpiropride, dihydroergotamine, dolasetron,
ergocornine, ergocorninine, ergocryptine, ergot, ergotamine, flumedroxone
acetate,fonazine,lisuride, lomerizine, methysergide oxetorone, pizotyline, and mixtures
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phenonor phan, phenazoci ne, phenoperidi ne, pim nodine, piritram de,

prohept azi ne, pronedol, properidine, propiram propoxyphene, sufentanil,
tilidine, tramadol, pharmaceutically acceptable salts thereof, and

m xtures twereee8sasin certain preferred enbodi nents, the |RCTHHDILISAgONi St
I's selected from codei ne, hydronorphone, hydrocodone, oxycodone,

di hydrocodei ne, di hydronorphine, norphine, tramadol, oxynorphone,

phar maceut i cﬁlhteyf accept able salts thereof, and m xtures thereof. |n another

erbodi et of  Mert RN ke S AFSLSARRRL SOIDLL SEB R b SRR
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inhibitors, as well as conbl nations thereof are described in U S. Patent
No. 6,136, 838 n@hiimiied t9, Wétoéheyrom%éwmraiow Pegehiaspesazines eramsthagineant i r et.y.

cel ecoxi b (ol Spasdencfieniad Bhdgnsefoh ol el R Int 4o Bleygine

nabunet one, momhanlodmmw%%&ldc SBsBTGG berqBihdmide, M6BR2ATine, BR12&G8M85, JTE-

SC 57 Vo 021 BS3 SeEROLG 35S el dr bl Gl BB serton B aecox b

and par ecoxi hxeﬂfallﬂblaﬁmeﬂammhébﬂoﬁ& oRpieallyE pialatise, eORMhiasRhpidle,
tautonmers thereof. The conpounds of the present invention can also be

conbi ned in m@bﬁgﬂéowﬁmlwﬂvﬁhﬂeﬂa@m dhieprapraprss frepiseteongand migfres tersplal
anti-infl amat or yy HoH e‘dijs'@ MndE'oftfhEﬁfé% Qirgfé il c%h%‘é?&ﬁ&iaft
napr oxen, benoxapr I pro n, enopro b P Ket opro

i ndoprofen, pi# plmmﬁmtnczl abngofcem in omamnaxtdnnmttpﬁamemrgﬁceﬂnckmr Sikablecy,
tri oxapr of en, rof en, hapr(gf eni rofen, bucl oxic

aci d, | ndonB{RETER b?%PaM@p PUS ot Hmits: wefﬁeﬁa@ Ltalllﬂi'ﬁli‘qli‘ﬁcam%“%%t acin,

acemnet acin, fa?dﬁhbfé?%f‘enolo? |Heﬂﬁ61%13 bet‘&%&blnﬁé‘vanm‘cﬁecﬁ%ﬁ‘r&ola% nddi@%&fxﬁx@%‘f“ c
aci d, qufenamc acid, niflumc acid tolfenamc acid, diflurisal,

f 1 uf eni sal , bufe&@lcbuﬁlra@ldumﬂmh wpransbklwamlnthvérwbbeldm@mﬂlqﬂol a@e@éftlabl e
Salts ther col @ B HNE SebRTE Bl Thl Bhriic] b Eu 10 RRE b ABE! oS! co

whi ch may be | D502 T 0r He re raventT on include

t he fol | ow ngndenolat, ldbetuldi) leg)buﬁdﬂehmpind@lba&&:ﬁpraﬁélohm&Jtcgﬁsle moprulélpyadelol, c,
nonst er oi dal antlflnfla tory drugs: sallcyllc amdwi]erlv tives
i ncl udi ng aspedexelolanshivalal.iienalol miprdilelygrnrenol pindolol, practolol

pronethalol, propranolol, sotalol, sulfinalol, talinolol, tertatolol, tlhsplol, timolol, toliprolol,

and xibenolol.

In certain embodiments, the compounds of the present invention can be formulated
in a pharmaceutical dosage form in combination with anticonvulsants. Suitable
anticonvulsants inciude, but are not limifed to, acetylpheneturide, albutoin, aloxidone,
aminoglptethimide, 4-amino-3-hydroxybutyric acid, atrolactamide,beclamide, buramate,
calcium bromide, carbamazepine, cinromide, clomethiazole, clonazepam, decimemide,
diethadione, dimethadione, doxenitroin, eterobarb, ethadione, ethosuximide, ethotoin,
felbamate, ﬂuoi’esone, gabapentin, 5-hydroxytryptophan, lamotrigine, magnesium bromide,
magnesium sulfate, mephénytoin, mephobarbital, metharbital, methetoin, methsuximide, 5-
methyl-5-(3-phenanthryl)-hydantoin, 3-methyl-5-phenylhydantoin, narcobarbital,
nimetazepam, nitrazepam, oxcarbazepine, paramethadione, phenacemide, phénetharbital, |
pheneturide, phenobarbital, phensuximide, phenylmethylbarbituric acid, phenytoin, |
phethenylate sodium, potassium bromide, pregabaline, primidone, progabide, sodium
bromide, solanum, strontium bromide, suclofenide, sulthiame, tetrantoin, tiagabine,
topiramate, trimethadione, valproic acid, valpromide, vigabatrin, and zdnisamide.
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trisalicylate, salsalate, diflunisal, salicylsalicylic acid, sulfasalazine,
and ol sal azi n; para- am nophennol derivatives including acetam nophen;

i ndol e and i ndene acetic acids, including indonethacin, sulindac, and

et odol ac; Wweteensssy| acetic acids, including tolnetin, HdAQVEOTREE, and
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i ncl udi ng nabunetone. ..Fon re.det ai.l descri.ption of &h Al Ds t hat
my be | nol uBAPERenice foRelhrg i Shfodita e BBt 0GR went on,
see Paul A. friRiepredvants Gebide; bidate foy ligited tod Bleduling,| cafdxazome] eitalophggnt s and
Drugs Enployed in the treatnent of Gout in Goodman, & Gl nman's The,

Phar macol ogi éimettagan, denspmingcindalpine.iiedsloxgaine Bydrognolqride mefongs), namieasingnd
Raynmond W Rugdan il L L 80y i on
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19th Ed. 1995) which are hereby. i ncorporated by .reference in their
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to, metocl oprpgneIRBRBAMAE TmoRiRE T AeRRNRE, B x et OfBIRAAINE ,

chl orpromazi ne, trinethobenzam de, ondansetron, granisetron, hydroxyzine,
acet hyl | euci rematopopbytia iypaisim ésvophiacetapatingemedifaranine milnpdprauninapinge,

bi et anauti ne, brqnoptid ucl i zd cl I.dg, clj.zi . .
di menhydr | naBOCIGHeRfis, P%%%?d%a% oxidrg, P‘bﬁég‘ﬁ%’ ?ﬁ‘eﬁt*ﬁ‘g‘r@rﬁg‘%ﬁdae?%?lz rianserin,
met opi mazi ne, rofialéle,auBIdivex YReHdedMilpirips, pardagiiroae, tiealindremofsmacia tbipikatboks,

t et rahydr ocannabi nol s, thiethyl perazi pne, thioproperazing, tropisetron, and
m xt ur )és t hertegylcypromine, L-trypto)lghapn, venzlatgxme, vrﬁoszzmeE)ancfjl nmel%me. P

In certain embodiments, the compounds of the present invention can be formulated

ina pharmaceuﬁcal dosage form in combination with Ca2+-channel blockers. Suitable
Ca2+-channel blockers include, but are not limited to, bepridil, clentiazem, diltiazem,
fendiline, gallopamil, mibefradil, prenylamine, semotiadil, terodiline, verapamil, amlodipine,
aranidipine, barnidipine, benidipine, cilnidipine, efonidipine, elgodipine, felodipine,
isradipine, lacidipine, lercanidipine, manidipine, nicardipine, nifedipine, nilvadipine,
nimodipine, nisoldipine, nitrendipine, cinnarizine, flunarizine, lidoflazine, lomerizine,
bencyclane, etafenone, fantofarone, and perhexiline. _

In certain embodiments, the compounds of the present invention can be formulated
in a pharmaceutical dosage form in combination with anticancer agents. Suitable anticancer
agents include, Eut are not limited to, acivicin; aclarubicin; acodazole hydrochloride;
acronine; adozelesin; aldesleukin; altretamine; ambomycin; ametantrone acetate;
aminoglutethimide; amsacrine; anastrozole; anthramycin; asparaginase; asperlin;
azacitidine; azetepa; azotomycin; batimastat; benzodeba; bicalutamide; bisantrene
hydrochloride; bisnafide dimes'ylate; bizelesin; bleomycin sulfate; brequinar sodium;
bropirimine; busulfan; cactinomycin; calusterone; caracemide; carbetimer; Icarboplatin;
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In certain enbodi nents, the conpounds of the present invention can be
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narcobarbital, ninetazepam, nitrazepam, oxcarb zegl ne, ﬁ had?ﬁ?
phenaceni de, ippeHkimisasitiLa), interferan alfere s deterfenqp Alitsa ’BP’ie‘afF S o Xt
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brom de, pregabaline, prim done, progabide, sodium brom de
sol anum ' st r darreativeegatedetrozola; layprtide ecetate) |hamzalu¢é1yd110éhlpam (lﬁmﬁffeﬁplagabl ne,

zoni sam de. 3990 Ganangd Rt B bR idt Bl A BERE oo Plorhine

conpounds of HylifchIofgE thegeftis AtdtQ8), Eélthgherd] asetatt;ahetphaldn) mengdadit;maceut i cal
dosage formin conbination with antidepressants. Suitable egnt | depressant s
i ncl ude, but mereapienurineymethefraxate; BEhaERNAtOMVEN MSiPFBRCTCRIANZ pr am

di met hazan, fencanl ne. LB HocrdBRC AT frild¥AIRE BARNYHE mildgdepPram

nom f ensi ne, . _
mitotane; mitoxantrone hydrochloride; mycophenolic acid; nocodazole; nogalamycin;

ormaplatin; oxisuran; paclitaxel; pegaspargase; peliomycin; pentamustine; peplomycin
sulfate; perfosfamide; pipobroman; piposulfan; piroxantrone hydrochloride; plicamycin;

E plomestane; porfimer sodium; porfiromycin; prednimustine; procarbazine hydrochloride;
puromycin; puromycin hydrochloride; pyrazofurin; riboprine; rogletimide; safingol;
safingol hydrochloride; semustine; simtrazéne; sparfosate sodium; sparsomycin;
spirogermanium hydrochloride; spiromustine; spiroplatin; streptonigrin; streptozocin;
sulofenur; talisomycin; tecogalan sodium; tegafur; teloxantrone hydrochloride; temoporfin;
teniposide; teroxirone; testolactone; thiamiprine; thioguanine; thiotepa; tiazofurin; '

' tirapazaminé; tofemifene citrate; trestolone acetate; triciribine phosphate; trimetrexate;
trimetrexate glucuronate; triptorelin; tubulozole hydrochloride; uracil mustard; uredepa;

- vapreotide; verteporfin; vinblastine sulfate; vincristine sulfate; vindesine; vindesine sulfate; |
vinepidine sulfate; vinglycinate sulfate; vinleurosine sulfate; vinorelbine tartrate; vinrosidine
sulfate; vinzolidine sulfate; vorozole; zeniplatin; zinostatin; zorubicin hydrochlpride. Other
anti-cancer drugs include, but aie not limited to: 20-epi-1,25 dihydroxyvitamin D3; 5-
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oxitriptan, oxypertine, paroxetine, sertraline, thiazesim trazodone,
bennoxi ne, iproclozide, iproniazid, isocarboxazid, nialamde, octanoxin,
phenel zi ne, cotinine, rolicyprine, rolipram maprotiline, metralindole,
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deslorélin; dexamethasone; dexifosfamide; dexrazoxane; dexverapamil; diaziquone;
didemnin B; didox; diethylnorspermine; 'dihydro-S-azacytidine; dihydrotaxol, 9-;
dioxamycin; diphenyl spiromustine; docetaxel; docosanol; dolasetron; doxifluridine;
droloxifene; dronabinol; duocarmycin SA; ebselen; ecomustine; edelfosine; edrecolorhab;
eflornithine; elemene; emitefur; epirubicin; epristeride; estramustine analogue; estrogen
agonists; estrogen antagonists; etanidazole; etoposide phosphate; exemestane; fadrozole;
fazarabine; fenretinide; filgrastim; finasteride; flavopiridol; flezelastine; fluéstcrone;
ﬂudarabine; fluorodaunorunicin hydrochloride; forfenimex; formestane; fostriecin;
fotemustine; gadolinium texaphyrin; gallium nitrate; galocitabine; ganirelix; gelatinase
inhibitors; gemcitabine; glutathione inhibitors; hepsulfam; heregulin; hexamethylene
bisacetamide; hypericin; ibandronic acid; idarubicin; idoxifene; idramantone; ilmofosine;
ilomastat; imidazoacridones; imiquimod; immunostimulant peptides; insulin-like growth
factor-1 receptor inhibitor; interferon agonists; interferons; interleukins; iobenguane;
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 parabactin; pazelliptine; pegaspargase; peldesine; pentosan polysulfate sodium; pentostatin;
pentrozole; perflubron; perfosfamide; perillyl alcohol; phenazinomycin; phenylacetate;
phosphatase inhibitors; picibanil; pilocarpine hydrochloride; pirarubicin; piritrexim; placetin
A, placetin B; plasminogen activator inhibitor; platinum complex; platinum compounds;
platinum-triamine complex; porfinter sodium; porfiromycin; prednisone; propyl bis-
acridone; prostaglaixdin J2; proteasome inhibitors; prc;tein A-based immune modulator;
protein kinase C inhibitor; protein kinase C inhibitors, microalgal; protein tyrosine
phosphatase inhibitors; purine nucleoside phosphorylase inhibitors; purpurins;
pyrazoloacridine; pyridoxylated hemoglobin polyoxyethylene conjugate; raf antagonists;
raltitrexed; ramosetron; ras farnesy! protein transferase inhibitors; ras inhibitors; ras-GAP
inhibitor; retelliptine demethylated; rhenium Re 186 etidronate; rhizoxin; ribozymes; RII
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20-epi -1, 25 di hydroxyvitam n D3; 5 41 WO 02/ 085357 PCT/ US02/ 12351
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cartilage derived inhibitor; carzeleésin; casein kinase inhibitors (1COS);

cast anosper nithabiblasténss wqcprme,dbmmpmwtm, thrembepaietis: migktior bywalfasical i ne
sul f onanm de; | ogues;
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cycl opent ant WF%&I? ok Opﬂ%{%@/@b@ﬁf’ﬁt‘é n°H&BW¥“Hd‘nEy?‘QF§’bW%Hlm%WﬁE¢ ate;
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desl orelin; dekamethasone; dexifosfam de; dexrazoxane; dexvérapam |
di azi quone; ulemlewxj urogniteli sitons: dedv@tﬁnW’uhoﬂsb@mfaw@r mhlyxdseae@mzacyt i di ne;

b L
ebsel en; econusning verlitel ta@kboding GdsRbepRRAltine; vitaxin; vorozole; zanoteronc,
zeniplatin; zilascorb; and zinostatin stimalamer. |
The compounds of the present invention and the other therapeutic agent can act
additively or, more preferably, synergistically. In a preferred embodiment, a composition
comprising a corﬁpounds of the present invention is adfninistcred concurrently with the
administration of another therapeutic agent, which can be part of the same composition or
in a different composition from that comprising the compounds of the present invention. .
In another embodiment, a composition comprising the compounds of the present invention
is administered ptior to or subsequent to administration of another therapeutic agent.

The compounds of the present mventmn when administered, e.g., via the oral,
parenteral or topical routes to mammals, can be in a dosage in the range of about 0.01
mg/kg to about 3000 mg/kg body weight of the patient per day, preferably about 0.01
mg/kg to about 1000 mg/kg body weight per day administered singly or as a divided dose.
However, variations will necessarily occur depending upon the weight and physical
condition (e.g., hepatic and renal function) of the‘ subject being treated, the affliction to be

44



eflornithine; elenene; emtefur; epirubicin; epristeride; estranustine
anal ogue; estrogen agonists; estrogen antagoni sts; etani dazol e; etoposide
phosphat e; exenestane; fadrozole; fazarabine; fenretinide; filgrastim
finasteri dwo d2losssspi ri dol; flezel astine; fluasterone; fIROIATSADL2ISE

f I uor odaunor uni ci n hydrochl ori de; forfeni nex; formestane; fostriecin;
fotenmusti ne; gadol i niumtexaphyrin; galliumnitrate; gal ocitabine;
ganirelix; gebtatd, drseveritnbf the synstpmgeaheiouthifadmingdttation, thofiequendyi dfitheor s;

b R R T A

i m dazoacr i dutilézged, aominguativen thingsrmunost i mul ant pepti des; insulin-Iike growth

Lo L ot o Th ot 5505 A0SRl MSSLBR B KB

i pomreanol , 4the humep IQ8s-1 réceptonydfabiowie’00indo biclassa 1) Wyl or deskidifoiMibor h;smae hM B:
itasetron; | i i ke d . I

| anr eot i de; ellgélsg&nyscﬁwn og?efsen’%{}?déﬁdﬂi gﬁF it(?%gr?le%{% ?"‘a{a%1 ﬁ};{’ F'h% hﬁaﬂ by

| etrozol e; | enpeshy wilizing lbﬁmbrﬁgesffm!l Wﬂmb@amdﬂ%li@% a¢lbr¢apxcmmmeh@man

| euproli de+e§§16Rﬂ€&f&¥rQ%§éc%bt%P@Ri Q?%&E&iﬂe@belbé‘/vam sole; liarozole;

| i near pol yani ne apal ogue di sacchari de pepti de; OhI|IC
pl at i num conmpounds® efqlb%&ﬂxﬁﬁaﬁ“’? HB‘S‘?M ViR peRepts of P}{ﬁmsi%tilﬁ‘@n ippy 8¢ A Ol ;
| oni dami ne; hesewakbhsaied to 1@ fHedldimfs in dn9pRmhér ARtsobrt Ot ecan; | utetium
texaphyrin; lysofylline; lytic peptides; maitansine; mannostatin A

mari mast at; masoprocol; maspin; matrilysin inhibitors; matrix

net al | oprot ei nase inhi bi tors nenogarExAMnmmgrone neterelin;

net hi oni nase; met ocl 8§)ram - MF inhibitor; fepristone; miltefosine;

mrinmostim ni smatche W@H@isﬁﬂﬁﬁﬂg@m@id@m% GROUPS o actol ;

m tonyci n anal ogugse héldt Rewesiof e prast@liMvenfion tvb@rsyﬁh@sﬁedgemlh% to the
nltoxa rone; nofarotene, nol granDst|n1 nonocl onal

fact or-sapori

ant i body, ﬁ&?‘f’%‘ﬂ%?’i"& ut’i""gonadot rophi n; nonophosphoryl lipid -
A+nyobact erl umcell wall sk; nopidanol; nultiple drug resistance gene
inhibitor; multiple tunor -suppressor | - based therapy; nustard anticancer
agent; mycaperoxide B; nycobacterial cell wall extract; rmnyriaporone;
N-acet yl di nal i ne; N-substituted benzanmi des; nafarelin; nagrestip;

nal exone+pent azoci ne; napavi n; naphterpin; nartograstim nedaplatin;
nenorubi cin; neridronic acid; neutral endopeptidase; nilutam %e;

ni samycin; nitric oxide m)dul ators; 0 /U\
<)/\ ClyCO

Na(AcO)sBH NH OCCls
NH2 DCE ,
Acetic Acld DIEA/ THF
N 0°C to RT
1 2 |
BOC
3

° o
©[N>=° 0%TFADCM ~ ©iN>=O
h -
N

|
BOC
4

-=d )

45



nitroxi de antioxidant; nitrullyn; 06-benzyl guani ne; octreotide; okicenone;
ol i gonucl eoti des; onapri stone; ondansetron; ondansetron; oracin; oral
cytoki ne i nducer; ormaplatin; osaterone; oxaliplatin; oxaunomnycin;

pacl i t axel womaoss3szaxel anal ogues; paclitaxel derivativePCTIBOULAM ne;

pal m-toylrhizoxin; pamdronic acid; panaxytriol; panom fene; parabactin;
pazel |'i pti ne; pegaspargase; pel desine; pentosan polysulfate sodium

pent ost at i n;l’mpﬂms:-ozol e; perflubron; perfosfam de; perillyl alcohol;
phenazi nonyci n; " phenyl acetate; phosphatase inhibitors; picibanil;

pi | ocar pi ne hydr ochloride; pirarubicin; piritrexim E))I acetin A, placetin

B; plasninogen acte %H’t"@PrelQﬁEKbp? &r10 Wdﬂﬂ%f?\g(&)m aﬁﬁéﬁqtlﬁ@ﬁhd&%ﬁ%édﬁds

plati numtri aMdneinGomA. SKdlcmefoEthaﬁer wa® s dedsod¥h frlidcetok di‘oh}ﬂh&@(ﬁ 9370g1q4
propyl bis- acridope; prostaglandin J2; proteasone . in _ljg\l tars;

A- based .mmwan%dthea{ueﬁure Was SRt m%@@p@fﬁ%?mabt Fé‘i‘éﬁ“FF rflé&%:?

i nhi bitors, %@eﬁl@d andANONaOH (50’1‘11@5waﬁaddedflﬂfthﬂdkﬁﬁerehamnblIh@bl%am@wyeme
nucl eosi de phos

I hi bi t
oyri doxyl at oHShERTEIRGBR ARy BB REPREng DR TER R O Gpnes

raltitrexed; of Ao $BefsOere Bied cfvaf K5C0Y, filered &idevhpaaned &r aseurh mhibe ¢rods3 as as

i nhibitors: s GAP hr&u%gl tar,; eI | i ptine denethyl ated; rheniurn Re 186
eti dronate; LSO 5239#83 43 WD 02/ 085357 PCT/ US02/ 12351
retinam de r*nglmm(@mg) d nbﬁ)ﬂwvm(melm)ozmm {ddgizE), 2 Scimi, RHNBx0 (my By #1060 fre, B1;
ruboxyl ; %HS’%]O@ 6§§1 n; Sar CNU; sarcophytol A; sargranostim Sdi 1
m nmetics; g@h tence derived inhibitor 1; sense

ollgonucleotldes S|gnal transduction inhibitors; signal transduction

rodulators, sing §o54at (pco%m moR'o?gauagsRﬁfpgé@@ piAPhAd Blia PRI ROXANS:

sodi um bor ocapt at €; etate, sonmat onedi n bl ndi_n

protein; somenel in 2Q@p'aL T06§HE, wed @de@;@scﬂ@tmp@jfﬁn@osm (PRt 1|"f|s\°(-)lmn°1) in 20
spl enopenti n; SB?‘?QfPSt@ftér’lhcla L rsgérlri'gpa te &feqwhﬁf?lv\las &&H&Jéﬂfaﬁd thehiRtr&el |

d|V|S|on|nh| rtors; stipiam e sl n bitors; sulfinosine;
superactive \SBB‘O@@F@%‘W@@FP ﬁ‘éﬁmlﬁ‘@p?hwhﬁﬁ‘t‘@ﬁgﬁia@@ Offéﬂ‘iiﬁ‘ﬂlﬁ@faée evapRralid n:

swai nsoni ne; ;syathef i ‘?th‘e)éfEl%laﬁ'Fbﬂ'HQkW\ﬁ@sncﬁssoiv% lizh E’e@Ab Bed ﬂa%ﬁﬂvﬁkﬁﬁturated
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tin ethyl evaporated in vacuum to give a brown sohd which was crystallized from EtOAc to give pure
4 (10.0 g, 78% yield).
"HNMR (CDCI;) d 1.50 (s, 9H), 1.85 (d, 2H}), 2.25 (m, 2H), 2.85 (m, 2H), 4.20-4.45 (m,
3H), 7.00-7.25 (m, 4H).

A solution of 4 (4.0 g, 17.2 mmol) in 30% TFA/dichloromethane (25 mL) was stirred_
at room temperature for 3 h, The solvent was evaporated in vacuum and saturated aqueoué
K,CO, was added to the oily residue. The resulting mixture was extracted with -
dichloromethane (3 x 50 mL). The combined organic extracts were dried over K,CO;, filtered
and evaporated in vacuu:ﬂ to give the crude product. Chromatography on silica gel eluting

‘ with a mixture of 10% Et,N, 60% EtOAc and 30% hexane gave 5 as a yellow solid (1.82 g,
66% yield).
MS: m/z 450
'H NMR (CDCl,): d 1.75-2.10 (m, 3H), 2.30 (d, 2H), 2.80 (m, 2H), 3.20 (m, 2H), 4.25 (m,
1H), 7.00-7.25 (m, 4H). '
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vinxal ti ne; vitaxin; vorozol Téﬁﬂgﬁﬁﬁﬁﬁeh é%ﬁg; zi l ascorb; and
zinostatin stinmalaner. The conpounds of the resen nvention and the ot her
t her apeutic agentT%mTO‘alstwera@mphﬂd\letm head grmsecm@ﬁgtcetbe followyngaroreduiesal | v .
In a preferred enbodi nent, a conposition conprising a conpounds of the
present invention is adninistered concurrently with the adm nistration of
anot her therapeutic agent, which can be part of the sane conposition or in
a different conposition fromthat c ounds of the present
invention. ,In another enbodi nen a conposition conprisin conmpounds
of the present invention is 1 ni steredNrior to or subseéueﬁt to
adm ni strati on of another thérapeutic agent. The conpounds OfyThe present
i nventi on when adninE%iEred, e.g., via the oral, parenteral @f t opi cal

routes to mammmals, cdh pe in a dosage in the range of about 0.01 ng/kg to
about 3000 ng/ kg bod i ght~of the patientgper day, preferably about 0.01
ng/ kg to about 1000 kg body i ght per g&y admi ni stered singly or as a
di vi ded dose. However, variations>wll r?eces%arl | y occur dependi ng upon
the wei ght and physical condition (¥7Q; d renal ction) of
the subject being treated, the afflictNSRNeBH.#OARA WO 02/ OBﬁ

PCT/'US02/ 12351 treated, the severi ty ofnok gievesyMeRidns, the r of

adm ni stration, the frequency of the dosage interval, the prgsence of any
del eteri ous si de- effects, and the particular conpound uti | & R, @among

ot her things. The corrpounds of the present invention prefer ably flave a
binding affinity K; for the human ORL-1 receptor of about 500 nM or |ess;
100 nMor less; 50 nMor less; 20 nM or less or 5 nMor |ess. The binding
affinity K; can be neasured by one skilled in the art by an assay
utilizing nmenbranes fromreconbi nant HEK-293 cells expressing the human

General procedure for alkylation:

To a solution of the amine (1 eq)' and triethylamine (1 eq) in dimethylformamide, was
added 1 eq of alkyl bromide or chloride in one portion. The mixture was stirred and heated
at 80°C over night. TLC indicated the reaction was complete, The reaction was quenched by
the addition of water followed by 1 N NaOH to pH 10. The mixture was extracted 2x with
Et,0. The combined organic extracts were dried over potassium carbonate and the solvent

evaporated, followed by chromatography to give the pure product,

General procedure for reductive amination:

To a mixture of ketone or aldehyde (1 eq), amine (1 eq), and acetic acid (1 eq) in
methanol, was added sodium cyanoborohydride (1.4 eq) in one portion. The mixture was
stirred over night at room temperature. TLC indicated the reaction was complete. The
reaction was quenched by the addition of water followed by 1 N NaOH to pH 10. The
mixture was extracted 2x with EtzO The combined organic extracts were dried over
potassium carbonate and the solvent evaporated, followed by chromatography to give the pure
product. '
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opioid receptor-like receptor (ORL-1) as described bel ow. The foll ow ng
exanples illustrate various aspects of the present invention, and are not
to be construed to limt the clainms in any nanner what soever. EXAVPLE |
SYNTHESI S Wb oBESZOXAZOLONE HEAD CGROUPS. The head groups ®CT{Use2/88sent

I nvention were' synthesized according to the follow ng procedure: | OH NH2
O Na(AcO) 3BH DCE Acetic Acid BOC 2 30%FA/DCMRT N* | BOC 3 H 50

Cl 3CO k OCCI The[oEéwing MdmapoOfidst werR brepardd®yOt{a 083 Te R Eroipe 2kihg 3bd general
procedures described:

3-[1-(naphth-2-yl-methyl)-4-piperidinyl]-2H-benzoxazol-2-one
3-[1-(naphth-1 -yl-methyl)-4-piperidinyl]-2H-benzokazol-2-one
3-[1-(p-phenylbenzyl)-4-piperidinyl]-2H-benzoxazol-2-one

3-[1-(p-benzyloxybenzyl)-4-piperidinylj-2H-benzoxazol-2-one

3-[1-(p-cyanobenzyl)-4-piperidinyl}-2H-benzoxazol-2-one
MS: m/z 334.4 (M+1)

3-[1-(3,3-diphenylpropyl)-4-piperidinyl]-2H-benzoxazol-2-one

3-[1-[4,4-Bis-(4-fluorophenyl)butyl]-4-piperidinyl]-2H-benzoxazol-2-one
MS: m/z 463.6 (M+1).

3-[1-(2-phenylethyl)-4-piperidinyl}-2H-benzoxazol-2-one

3-[1-(cyclooctylmethyl)-4-piperidinyl]-2H-benzoxazol-2-one

LC: 100% . '

MS: m/z 343.6 (M+1).

'H-NMR (CDCly): d 1.25 (m, 2H), 1.40-1.7 (m, 17H), 2.10 (m, 4H), 3.10 (m, 2H), 4.20 (m,
" 1H), 7.10-7.20 (4H). |

13C-NMR (CDCI3): d 26.02, 26.87,27.55,29.27,31.23,35.31, 53.39, 53.70, 66.28, 110.45,
110.51, 122.45, 123.96, 130.45, 143.08, 154.51,

3-[1-(1,2,3,4-tetrahydro-2-naphthyl)-4-piperidinyl]-2H-benzoxazol-2-one

LC: 100%

MS: 349.6 (M+1)

1H-NMR (CDCI3): d 1.70 (m, 1H), 2.00 (b, 2H), 2.10 (b, 1H), 2.40 (m, 4H), 2.90 (m, SH),
3.10 (m, 2H), 4.20 (m, 1H), 7.10-7.30 (m, 8H).

3-[1-(5-methylhex-2-yl)-4-piperidinyl]-2H-benzoxazol-2-one
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Procedure: To a m xture of 1 (1.09 g, 10 mmol ), 2 (1.99 g, 10 mol ) and
acetic acid (0.60 g, 10 mol) in 50 nL of dichloroethane, was added sodi um
triacet oxyborohydride (2.97 g, 14 wmmol). The m xture was stirred at room
t enper at urwoavessasght . The mixture was filtered throughPCTAISPYR3IAND 1 N
NaOH (50 nlL) was added to quench the reaction. The organic |ayer was
separated and the aqueous | ayer was extracted with EtOAc (2 x 30 nlL). The
conbi ned org@ni®% ayers were dried over K2C03, filtered and evaporated in
vacuumto gi .§P{g§%3%fs a brown solid (2.75 g, yield: 94%. ' HNWR :
(CbA 3): d 1,20-1. & 1I1H, 2,00 (dd, 2H), 2.9 (m 2H), 3.40 (m 1H),
4.00 (m 2HH-NVBECBCES d HPO GpH), Teh0d, 3 120 ¢nedH) 150t §.6h(naf4H)y Lig@(m,
3.(12.0 g, 4 ) , 2y 2hRm2 mL of THF, was
added a sol u?%{ggwgfz'ﬁ]%?ggg%%&( %%'29(%%%A§)m]39@?h9§60 m. of THF.
After the addition was conplete the ice bath was renoved and the m xture
stirred at r91]_311(FO?HPBi_h?&I‘e!fﬁ{-@i‘ﬁéﬁz@ﬁgi]-'fcycla_ﬂkﬁteﬁ-@L}'lﬂ@p%ﬁ(ﬁnﬁ]-iﬂ-@é&@xﬁm}éﬁw the
filtrate evag&rg&&? in vacuum The residual brown oil ‘was di ssolved in

Et OAc .and wasked®W° h saturated aqueous K2CO3. The organi c phase was dried

over K2COB, fHANMReODENY deNSP@HAIHE02.00 (dtAHIBO tdy, gH)’,Q.%-Z.@ﬁ(n@,MH?,VWIDIC@, was
filtered thrgﬂ%ge%‘gggﬁ'gmh%f Bél |2§2 gﬁ eluting wth a mxture'of 5% Et 3N,
25% Et CAc an oy 3NV RdMe ¢k act i ons were combined and t he

sol vent evaporated in vacuumto give a brown solid which was crystallized
from Et CAc t iye pure ,0.0...78%yield). '"HNVR (CDO 3): d 1.50 (s,
9H), 1.85 (d3-[M:Pr%%?w&%e&ég?:m%?lgglﬂ(f-rﬁﬁ-%!rf?’xa&f’g%!f’a? £15 (m) 3H), (
7.00-7.25 (mMSthiyz 3A3.8ol ution of 4 (4.0 g, 17.2 mmol) in 30%

TFA/ di chl oronet hane (25 mL) was stirred at roomtenperature for 3 h. The
sol vent was evaporated in vacuum and saturated aqueous K2CO3 was added to
the oily resiBelidnorPpman-dsil)-4-pipgridinylj-3Hebenzexaedt2d-amwt ed with di chl or omet hane
(3 x 50 m.). Lp§7%onbi ned organi c extracts were dried over K2CO3, filtered

and evaporated in vacuumto give the crude product. Chronatography on
silica gel elM3:im@g3ldidMalin xture of 10% Et 3N, 60% Et OAc and 30% hexane

gave 5 as a yghiow @Dc1d: & 8.982mAn), £872 %0 ehdrm Mo @, 21123 (m, 1H), 6.90-7.30
. (m, 4H). : |

3-[1-(decahydro-2-naphthyl)-4-piperidinyl]-2H-benzoxazol-2-one
MS: m/z 355.4

3-[1-(3,3-dimethyl-1,5-dioxaspiro[5.5]undeca-9-yl)-4-piperidinyl]-2H-benzoxazol-2-one
MS: m/z 401.3 :

3-[1-[4-(1-methylethyl)-cyclohexyl]-4-piperidinyl]-2H-benzoxazol-2-one
" MS:m/z343.0 . : : - '

3-[1-(1,3 -dihydfoinden—Z-yl)-4-piperidiny1] -2H-benzoxazol-2-one

LC: 100%

MS: m/z 335.4 (M+1)

'H-NMR (CDCL): d 1.90 (m, 1H), 2.40 (m, 2H), 2.50 (m, 2H), 2.90 (tvi, 2H), 3.10-3.40 (m,
6H), 4.20 (m, 1H), 7.10-7.30 (m, 8H). '

3-[1-(cyclooctyl)-4-piperidinyl]-2H-benzoxazol-2-one |
- LC: 100%

49



"HNWR (CDA3): d1.75-2.10 (m 3H), 2.30 (d, 2H), 2.80 (m 2H), 3.20 (m
2H), 4.25 (m | H, 7.00-7.25 (m 4H). 46 WO 02/085357 PCT/ US02/ 12351
EXAMPLE 2 ATTACHMENT OF TAIL GROUPS Tail groups were attached to the head

groups accwodengssso the foll owi ng procedures: R-Br, Et 3NPATISP2/D3SIH R1LAR2
NaCN3BH, HOAc7 nmol. sieves, MeOHl1-1 N~ R1'ItIR2 General .procedure for

al kyl ation: To a solution of the amne (1 eq) and triethylamne (1 eq) in
di met hyl f or nkd% téz 333 (Mat)ded 1 eq of al kyl bronide or chloride in one

portion. The i : h#. n tAQC : I N t. C

i ndi cated the reac{(‘?%lﬁ;a@'3%r&rp%iée(?*é%#ﬁg'@gza%ﬁ%’mg\égSé‘h!:ﬁgé'oﬁjﬂ“’ ? ﬁzj
addition of a#é&m, ) FdReetOiyn, #HN NaOH to pH 10. The nmixture was extracted
2x with Et20 The conbined organic extracts were dried over potassium
carbonate and the solvent evaporated, followed by chronatography to give
the pure product . Otherempoupdssraum the sgape of foernela (W of (i) ofdle pypsentiaveating seur e

of ketone orpaiyelyided ylafibhoudBdfued €d) . and acetic acid (1 eq) in
met hanol , was added sodi um cyanoborohydride (1.4 eq) in one portion. The

m xture was stirred over night at roomtenperature. TLC indicated the
reaction was conplete. The reaction mrsvpIgnghed by the addition of water

G RN s RS M NN R A
sol vent evapeeadbkslying atsapwed by chronat ography to-give the pure
Membranes from recombinant HEK-293 cells expressing the human opioid receptor-
like receptor (ORL-1) (Receptor Biology) were prepared by lysing cells inice-cold hypotonic
buffer (2.5 mM MgCl,, 50 mM HEPES, pH 7.4) (10 ml/10 cm dish) followed by
homogenization with a tissue grinder/teflon pestle, Membranes were collected by
centrifugation.at 30,000 x g for 15 min at 4°C and pellets resuspended in hypotonic buffer to
afinal concentration of 1-3 mg/ml.l Protein concentrations were determined using the BioRad
protein assay feagent with bovine serum albumen as standard. Aliquots of the ORL-1
receptor membranes were stored at =80°C.

Functional SGTPgS binding assays were conducted as follows. ORL-1 membrane
solution was prepared by sequentially adding final concentrations of 0.066 mg/ml ORL-1
membrane protein, 10 mg/ml saponin, 3 mM GDP and 0.20 nM [*S]GTPgS to binding buffer

. (100 mM NaCl, 10 mM MgCl,, 20 mM HEPES, pH 7.4) on ice. The prepared membrane
solution (190 nﬂ/well) was transferred to 96-shallow well polypropylene plates contaihing 10
ml of 20x concentrated stock solutions of agonist prepared in DMSO. Plates were incubated
for 30 min at room temperature wfth shaking. Reactions were ferminated by rapid filtration
onto 96;we11 Unifilter GF/B filter plates (Packard) using a 96-well tissue harvester (Brandel)
and followed by three filtration washes with 200 mlice-cold binding buffer (10 mM NaH,PO,,
10 mM Na,HPO,, pH 7.4). Filter plates were subsequently dried at 50°C for 2-3 hours. Fifty
ml/well scintillation cocktail (BetaScint; Wallac) was added and plates were counted in a
Packard Top-Count for I min/well, '

. Data was analyzed using the curve fitting functions in GraphPad PRISMO, v. 3.0 and
the results are set forth in table 1 below:
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product. 47 WD 02/ 085357 PCT/US02/ 12351 The foll owi ng conpounds were
prepared by attaching the tail groups using the general procedures
descri bed: 3-[1-(naphth-2Z yl-nethyl)-4-piperidinyl]-2H benzoxazol - 2- one
3-[1 - (napwoie2/a85351 - et hyl ) - 4- pi peri di nyl ] - 2H benzoxazol PETA1$2/12351- [ 1

- (p- phenyl benzyl ) - 4-pi peridinyl] -2H benzoxazol -2-one 3-]

1- (p- benzyl oxybenzyl ) - 4- pi peri di nyl | - 2H benzoxazol - 2- one 3-[
1- (p- cyanobenzyl) - 4- pi peri di nyl ] - 2H benzoxazol -2-one MsS: mz 334.4 (Mtl)
3-[I -(3,3 eyl pr opyl )-4- p| peri dl nyl | - ZH B'e'nzoxaz I -Z-0ne 3-]
1-[ 4, 4- Bi s- (OO OETy T T oOtS Pc..w.,,. S=penreresor—2=ene M
mz 463.6 (BRI Xphanyl o din 2&4%%@%-2 one
3-[1 -(cycl quadhy| ) - 4- DI Derl d| nlj 2H- benzoxazol Read K, (nMY. 1(0% N5:
m z 343.6 ( WMBIL-(niphtiNMR1-EDSN3)-piperidingd P2l Benzdrhzol-2-dHe- [13030(m  17H) | 2. 10
(m* 4H), 31501 {(Faphdb] -vi-fheB){4Tbiperidihyl]-JH-banZoxabl 020k | 30 WWR (CDEL3) @ d
26.02, 26.8 3.4 {(nhRenyite -4-mIpe =451~ X3 S’ﬁ’z-ggé;' -t >10,0 0%8 FHE5
110. 51, 122 =0~ o — ; e [
1-(1, 2, 3, 4- ARPEPBY pperydingl skl ol-2 2 -2-dne LC
100% M5: 349361 -pippxhinyl]-2H-bpnzoyagain2- 21 P0,809, . 2H) . (2. 10 (b,
1I|:|)|) , 2. Elo (13- [4|-03,3~&£Myjpmpyglr4)-piper&ﬁﬂ)0]-Zmbeﬂa‘d){azdm?cﬁxe( hy26lH), 7.10-|7.30 (m
8H). 3-[ 1-(%- X -fRo erDBhBL i benzoxpagiy- 2- one 44 WO
02/ 085357 ng[{e%%_mq phers BURA Hpétidiny 1T 370 '
3-[1-(2-phenylethyl)-4-piperidinyl]-2H-benzoxazol-2-one 7087
3-[1-(cyclooctylmethyl)-4-piperidinyl]-2H-benzoxazol-2-one 64
3-[1-(1,2,3,4-tetrahydro-2-naphthyl)-4-piperidinyl]-2H- - 93
benzoxazol-2-one
3-[1-(5-methylhex-2-y1)-4-piperidinyl]-2H-benzoxazol-2-one 60
3-[1-(10,11-Dihydro-5H-dibenzo[a,d]-cyclohepten-5-y1)-4- >10,000
piperidinyl]-2H-benzoxazol-2-one ‘
3-[1-(3,3-dimethyl-1,5-dioxaspiro[5.5Jundeca-9-yl)-4- >10,000
plpendmyl] -2H-benzoxazol-2-one
3-[1-(1,3-dihydroinden-2-yl)-4-piperidinyl]- ZH-benzoxazol 2- | 512
one
3-[1-(cyclooctyl)-4-piperidinyl]-2H-benzoxazol-2—one 16
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LC. 100% Ms: 317.4 (M+rl) 'H NWMR (CDC13): d 0.90 (d, 6H), 1.00 (d, 3H), 1.20
(m 3H), 1.50-1.60 (m 4H), 1.80 (m 2H), 2.20-2.60 (m 5H), 2.90 (b, 2H),
4.2 (m 1H), 6.90-7.30 (m 4H). 3 -]

1- (10, 11- Gwvbydnsss&t di benzol a, d] - cycl ohept en- 5-yl) - 4- pi p@Cirdispy/12p512H benzox
azol -2-one LC 96.4%'H NWR (CDC13): d 1.80 (dd, 2H), 2.00 (dt, 2H), 2.30
(dg, 2H), 2.80-2.95 (m 4H), 4.01 (s, 1H), 4.05-4.22 (m 3H), 7.05-7.25
(m 12H). 3-[ 1- (4 propyl - cycl ohexygx sfeiigpgr i di nyl ] - 2H-benzoxazol - 2- one
M5: mz 343.0 3-] nor bor nan- 2-yl ) - 4- pi peri di nyl ] - 2H benzoxazol - 2- one

LC. 97% MS: miz 31§Y THESS)OF SURSRITUDEDSINDQLE. WBADGRENUPSL. 30- 2. 50
(m17H), 3.20 (m2H), 4.3 (m 1H, 6.90-7.30 (m 4H). 3-[

1 (decahydro 2-napht hyl ) - 4- pi peri di nyl ] - 2H benzoxazol - 2- one MS: rn/z 355.4

1 (3 3-di rre - @Qxaspl r@@d undecap9- yI) 4@@ /Edl nyl]-2H benzoxazo

| - 2- one z 401 3

1-[4-(1- rret t hyl) 2cycl ohexyl ] -4>pi peflidi nyI ]-2H oxazol*P one M:
mz 343.0 3 1 (1 (Og) dr0| nde 21yl ) -4-piperidi ny ] :2H benzoxazol - 2- one
LC: 100% mz 3389%% NUR (CDC13): d 1.90 (W 1H), 2.40 (m 2H),
2.50 (m. , 2.90 (m 6H) 47207(m "1H), 7.10-7 m 8H). 3-[ '

1- (cycl ooctyly) - 4- pi peri di nyl | B benzoxazol -2-0n C:4 100% H), 3.10-3.40

(m 49 3

base

' h [‘j CHaCHO
N N ;
H . .
8

E/Z isomers E/Z Isomers

Procedure:

To amixture of 2 (23.3 g, 0.25 mol), 1 (47.3 g,' 0.25 mol), acetic acid (15 g, 0.25 mol)
and molecular sieves (15 g) in 500 mL of dichloroethane, sodium triacetoxyborohydride (74.2
8, 0.35 mol) was added in one portion and the mixture stirred overnight. The molecular

sieves were filtered off and 1 N NaOH (500 mL) was added to quench the reaction. The



WO 02/ 085357 PCT/ US02/ 12351 MS: mfz 329.2 (M+l) 'H NWR (CDC13): d 1.40-2.00
(m 16H), 2.40-2.65 (m 4H), 2.80 (m 1H), 3.05 (m 2H), 4.25 (m 1H),
7.10-7.40 (m 4H). O her conpounds within the scope of formula (1) or (IA)
of the prewent/$sasenti on can be synthesized by anal ogou®CTaspi2dties.
EXAMPLE 3 Nociceptin affinity at the ORL1 receptor for preferred conpounds
was obtained using the follow ng assay: Menbranes from reconbi nant HEK-293

cel | s exporgast tyert s slapamedémithe Aqueoasipy rextrAdtéﬁemuemnw@ X 308lm1d) ThRecept or
Bi ol ogy) vvereﬁ%re ared by | S|n cells 1n ice-cold hypotonic buffer (2.5
m Mydl 2, oXUgRfs e&f)d ?eﬂ@\fﬁa Kzf@scﬁ%tw%ﬁ)d theqlvsné gvapgrated under

homDgENi 7ok O ibivB cAidb i35S Y Srdbh &ggw(;%%fdf(&gaugo Ligd IM&P es were

coll ected by <cehntrifugation. mn a 4C and pellets
resuspended in hypotonic buffer to a final concentration of 1-3 ng/n .
Protein cencentrﬁ?hl ons were determ ned using the BioRad protein assay

r eagent w-PHPBYYY Re serum al bunen as standard. Ali quots of the ORL-1

receptor IFRMMRIE chvyferdel 509!&,@@1)%05&9@}1)&112@&&01}%'2§§3&€9ﬁ{)b3'36'( QE@SS@WS

wer e conducted as | ows. sol'uti’on was preépareée

sequent i aPP¥ (dH).febG (dndlD, édﬁc(bﬂaﬂb a?t?i(b(ms 253 ®HBE0 fry/ ). ORL- 1 menbr ane
protein, 10 ng/m saponin, 3 mM GDP and 0.20 nM [ 3SS] GTPgS to bi ndi ng
buffer (100 MM Nad, 10 nM.MgCl 2, 20 mM HEPES, pH 7.4) on ice. The

pr Ieloar eld menbr ’acmen ice obaitd solut{chQd cfddéwg 3 rrmafot)g%aaﬁam@ﬁd)t &ngEN(at t ow

we 0 faining 1 0 X concentrated stoc

sol ut Po nggo(f?%/\ ?6@?1@&55&3 W?WT‘)\V%@ wes| addedsdrppyise Phl@{ﬂ%‘itﬁ&hblﬂé? (4@@4 mn at
room:t eﬁpgrmwlﬁory Kheﬁﬂﬂé‘gﬂdlﬂon \B%Eg?&é%lﬁé% ean 591@915?%1 zgzé

filtration onto Unitilter at es usmga
96- wel | t mixues shapd/emreughi( Brhamolabnt waamdndwﬂllmwe:dulh)and Hrearesidiieldissalvedin washes

7y i Boplofiadfet, TnBbiehfhe B e poshel i ReRcged sappos kb e oo £

m/vel | s&,00i,/flRiddond eeckiaht refhBaidasehdinn t%de%@o%@%t RUHER @é&%q%lce%t s

were counted 1 n a_ Packard Top-Count for 1 mn/wel a was anal yzed
usi ng t he thoyghe qolumen plsilicagel ¢luiing vith emiphpad 1 PRI BYWH 4004 E®AS aad §0%

hexane. The se_lected fractions were combined and the solvent evaporated in vacuum to give

a brown solid which was further crystallized from EtOAc to give 42.2 g of 4 (49.2%, 2 steps).
Compound 4 | '

'"HNMR (DMSO): d 1.22 (m, 2H), 1.70 (b, 2H), 2.00 (t, 2H), 2.80 (b, 2H), 3.40 (s, 2H), 3.80
(s, 2H), 4.40 (m, 1H), 7.15-7.30 (m, 7H), 7.45 (m, 3H).

A mixture of 4 (42.2 g, 0.12 mol) and AICL, (49.2 g, 0.369 mol) was mixed in a flask
by rapid stirriig. The mixture was then heated in an oil bath at 130 °C. Within a few
minutes the solids melted and became a dark liquid with concomitant gas evolution. After
heating for 1 h the reaction mixture was cooled somewhat and while still mobile poured into
a beaker containing 500 mL of icé water. The solution was basified and extracted with
dichloromethane. The organic layer was dried over Na,SO,, filtered and the solvent
evaporated in vacuum to give a dark oil which was filtered through a column of silica gel
eluting with a mixture of 10% Et;N, 40% EtOAc and 50% hexane. The selected fractions

were combined and the solvent evaporated in vacuum to give 5 as a red oil which set to a pale
solid (22.0 g, 58.5%).
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the results are set forth in table 1 below 50 WO 02/085357 PCT/ US02/ 12351
ABLE 1 Nociceptin Affinity Conpoundcalc Kj (nM

napht h- 2-yl - met hyl ) - 4- pi peri di nyl ] - 2H benzoxazol - 2- one3030
naphwa-o2e8sss7met hyl ) - 4- pi peri di nyl | - 2H- benzoxazol - 2 PEH&8FQ12351

p- phenyl benzyl ) - 4- pi peri di nyl | - 2H benzoxazol - 2- one>10, 000

p- benzyl oxybenzyl) - 4- pi peri di nyl ] - 2H benzoxazol - 2- one2173

p cQempward§| ) - 4- pi peri di nyl ] - 2H benzoxazol - 2- one>10, 000 .

- | 26
R D R o B A 4T 10 SE) s I 3 O, T555 (3, 28D,
azoj, 6@(502'9?] 433 (m, 1H), 7.00-7.40

(

(

(

(

(

(3

[4

X

( 2- phenyf ) - 4-pi peridi nypjl gﬂ-l- benzoxazol - 2- one7087
(cycl ooctyl rret hyI ) 4- pi peridi nyl ] - 2H benzoxazol - 2- one64
(
(
(10
n
(
e
(

% rzre?h3| 1643 h‘y 52%59 h@@%’%{?ﬁ% phperidinyl] ol 93 PERBRsaGY -2 one

Q.)l “Tihe héédftﬁgEhkﬁhﬁ&ﬂW@s{ [Rudeigesatéd ABORLIGr B2 i borofm terkfrA0R. AL

- 2H- benzoxazol -
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Compound 6
LC: 100%
MS: m/z 217 (M+1).
'H NMR (CDCLy): d 1.75 (m, 3H), 2.35 (m 2H), 2.75 (m, 2H), 3.25 (m, 2H), 3.50 (s, 2H),
4.33 (m, 1H), 7.00-7.30 (m, 4H)
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To a solution of 6 (8.0 g, 37.0 mmol) in 50 mL of dichloromethane was added Et;N
(4.07 g, 40.7 mmol) and BOC anhydridé (8.87 g, 40.7 mmol). After stirring for 3 h saturated
aqueous K,CO, was added and the layers separated. The aqueous phase was extracted with
dichloromethane (2 x 50 mL). The combined organic phase was dried over K,CO,, filtered
and evaporated in vaduum to give a brown oil which was filtered through a column of silica
gel eluting with a mixture of 10% Et,N, 40% BtOAc and 50% hexane. The selected fracfions
were combined and the solvent evaporated in vacuum to give 7 as an off white solid (8.50 g,
73%).
Compound 7 .
'H NMR (CDCl,): d 1.50 (m, 9H), 1.70 (m 2H), 2.20-2.50 (m, 2H), 2.80-3.00 (m, 2H), 3.50
(s, 2H), 4.20-4.50 (m, 3H), 6.90-7.60 (m, SH).

To a mixture of 7 (6.0 g, 19.0 mmol) and sodium acetate (2.58 g, 19.0 mmol) in 150
mL of methanol was added acetaldehyde (1.67 g, 38.0 mmol). The mixture was refluxed for
2 h. The solvent was evaporated in vacuum to give a dark oil which was filtered through a

column of silica ge! eluting with a mixture of 10% Et,N, 40% EtOAc and 50% hexane. The
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one 3-[1-(cyclooctyl)-4-piperidinyl]-2H benzoxazol -2-onel6 51 WD 02/ 085357
EXAMPLE 4 | PCT/ US02/ 12351 SYNTHESI S OF SUBSTI TUTED | NDOLE HEAD GROUPS 2
NH2 v' ~NH Na(OAc)3BH 1-1 N11 3 5 H2 BOC20 acid Procedure: N~ BOC 8 E/ Z

i somers NwologessE®7Z | soners 7 AICI3 To a m xture of 2 (2BCBU§2/123325 nol), 1
(47.3 g, 0,25 nol), acetic acid (15 g, 0.25 nmol) and nol ecul ar sieves (15
g) in 500 nL of dichloroethane, sodiumtriacetoxyborohydride (74.2

selected fractions were combined and the solvent evaporated in vacuum to give 8 as a red oil
(5.90 g, 91%).

Compound 8

LC: 2 isomers in a ratio of 2:1. | \ _

'H NMR (CDClL,): (mixture of 2 isomers) d 1.50 (m, 9H), 1.70 (m 2H), 2.20-2,50 (m, 6H),
2.60-3.00 (m, 2H), 4.20-4.50 (m, 3H), 6.90-7.60 (ﬁ, SH).

A solution of 8 (5.90 g, 17.2 mmol) in 30% TFA/dichloromethane (100 mL) was
stirred at room temperature for 3 h. The solvent was evaporated in vacuum and saturated
| aqueous K,CO, was added to the oily residue. The resulting mixture was extracted with
“dichloromethane (3 x 150 mL). The combined organic extracts weré dried over K,CO;,
filtered and evaporatéd in vacuum to give the crude product. Chromato graphy on silica éel
eluting with a mixture of 10% Et,N, 50% EtOAc and 40% hexane gave 9 (B/Z isomers) as a
yellow foam (3.60 g, 82%). ' '
Compound 9
LC: 2 isomers in a ratio of 2:1.
MS: m/z 243.1 (M+1).
'HNMR (CDCl,): (mixture of 2 isomers) d 0.85 (m, 1H), 1.50 —2.00 (m, 4H), 2.20-2.50 (m,
5H), 2.60 (m, 1H), 3.10-3.50 (m, 2H), 4,30 (m, 1H), 6.90-7.60 (m, 5H).
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g, 0.35 nol) was added in one portion and the m xture stirred overnight.
The nol ecul ar sieves were filtered off and 1 N NaCH (500 nlL) was added to
guench the reaction. The 52 WD 02/ 085357 PCT/ U502/ 12351 organic | ayer was
separ at ed wo@d2/b83@s7aqueous | ayer extracted with Et QAc (2 PCBES02M2351 The
conbi ned organic extracts were dried over K2CO3, filtered and the sol vent
evapor at ed under vacuumto give crude 3 as a brown solid which was
directly used in next step. ConpougkdvipdgdVR (CDC13): d 1.50 (m 2H), 2.05
(m 2H), 2.20 (bt, 2H), 2.85 (m 2H), 3.30 (m 1H), -3.52 (s, 2H), 6.60 (d,
2H), 6.70 (t, 1H, 7.20 (m 2H), 7.25-7.40 (m 5H). To an ice cool ed
solution of crude 3 (0.25 nol, 100%yield assuned) and DI EA (48.4 g, 0.38

nol) in 500 di chl or onet hane - dr opwi se chl orsacet chl ori de
(42.4 g, O 5} After t he addi u@u as conpl ete the @ bat h ‘was
renoved and the cti on®fi xture stirfed¥ovrni ght'> The sorVEN “@as
renoved in vac and t heyfeel due di ssol in .dichloronetha The

or gani ¢ phase washed w th saturatedlaqueous K2C03, dried K2C03,

filtered and thgq sol vent renmoved in vacc to give a brown.gu NNhlch was

filtered t gh a column of silica gal~eluting with a nmixturd& of 10%

Et 3N, 40% E and 50% . hexane. T gel ected fractions wereitonbi ned and
t he solvent evapgorated in vacuumto give 10a brown solid which was further
crystallized fromEtOQAc to give 42.2 g of 4 (49.2% 2 steps). Conpound 4
"HNWR (DVMSO): d 1.22 (m 2H), 1.70 (b, 211), 2.00 (t, 2H), 2.80 (b, 2H),
3.40 (s, 2H), 3.80 (s, 211), 4.40 (m 1H), 7.15-7.30 (m 7H), 7,45 (m

3H). A mixt UreTﬁBnﬁx&”@of% 504 @nﬂ%ﬁ%ﬁ@&hﬁi‘#%ém&g4fﬁ%¥r‘8 rﬁ:gi?ﬁ?n 1) 3 vas

mxed in a fl as r api stlfrln ed’inan oil
bat h at laﬂmélhaﬁmwa's laddacdfaemldehyﬂel(ESS #,136 nwasdl).dShemixted waseeiligeddfoe2 &. dar k

liquid w ncom ta as, .evol ution, Aft eaction
mi Xt ure Wﬁge é‘gﬁ?”é&’% trd i NEFURR 1P 1V iR %‘B’P‘Fﬁ: gf}lt%rad fhﬁwlaa@o{yggk
cont ai ni ngr qRth Fat elRfing GRh WakiRture JNBVSRY N AP ERREC Qfﬂsﬂof’/t ﬁ&aﬁ@dﬂ@%fe@@& ed

wi th dichloronethane. The organic |ayer was dried over Na2SO4, filtered
and t he sdiactions wem/@qndde@ddnhﬁ spbveniavepaatgd inevaguuta tkgive 10 e ol old$ 90 ) t er ed
t hr ough agg%urm of silica gel .

Compound 10

LC: 2 isomers in a ratio of 2:1,

MS: m/z 333.2 (M+1).

'H NMR (CDCl,): d 1.70 (m, 2H), 2.17 (m 2H), 2.30 (d, 3H), 2.50 (m, 2H), 3.0 (m, 2H),

3.55 (s, 2H), 4.33 (m, 1H), 7.00-7.40 (m, 9H), 7.6 (d, 1 H).

To a solution of 10 (5.90 g,-17.7 mmol) in 30 mL of methanol was added Pd(OH),
(3.0 g). The resulting suspension was hydrogenated at 50 psi for 12 h at room temperature.
The solution was filtered through a pad of Celite and the pad washed with methanol (2 x 20
mL). Evaporation of the solvent in vacuum gave a pale solid which was purified by
chromatography on silica gel eluting with a mixture of 10% methanol and 90% EtOAc to give
11 as an off white solid (2.02 g, 50%). |
Compound 11
LC: 97% ,
MS: m/z 245.2 (M+1)
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eluting with a mxture of 10% Et 3N, 40% Et OAc and 50% hexane. The sel ected
fractions were conbined and the sol vent evaporated in vacuumto give 5 as
a red oil which set to a pale solid (22.0 g, 58.5%. 53 . WO 02/085357
PCT/ US02/ nM8%5308388Tpound 5 1H NVMR (CDC13): d 1.70 (m 2H) pPCRUS®R/23812H) , 2. 50
(m 2H), 3.05 (m 2H), 3.55 (s, 2H), 3.60 (s, 2H), 4.33 (m 1H), 7.00-7.40
(m 9H). To a solution of 5 (16.0 g, 0.052 nol) in 35 nL of nethanol was
added Pd('8HRIR €I5C1,)91 0. s‘s‘r(eam,qm@m}ﬁtas@@mlz@n m(rﬁyﬁf)ogge@ah 3615350 psSi
for 12 h at roomte rature. sol Ution was Tilteéred throtgh

Celite and.tZhg, %éﬁngﬁ‘@héd (ooh ﬂH) ﬁ’éﬁr(mnd)H) (721 5x7.30(m3F). Evapor ation of the

sol vent in vacuumgave 6 as a pale solid (11.2 g, 100%. Conpound 6 LC:
100% Ms: mz 217 (MF1l). "H NMR (CDC13): d 1.75 (m 3H), 2.35 (m2H), 2.75
(m 2H), 3.25 (m 2H), 3.50 (s, 2HEXAMIMX ém 1H), 7.00-7.30 (m 4H) To a
solution of 6 (8.0 g, 37.0 nmol) in 50 nL of dichloronethane was added Et 3N
(4.07 g, 40.7 mmol) and BOC anhydride (8.87 g, 407 nmol ). After stirring
for 3 h saturated aqueous KZCCB was added and the |ayers separated. The

aqueous phase was ext act ed w di chl or onet hane X 5QyL). The conbi ned

organi c phaseowas dr over. filtered and Aporated in vacuumto

give a brown v- , Fil hroug acol hlica gel eluting

with a mxtu e f 10% Et 3N 40% Et sang hexane he sel edtied

fractions cofrtbtred—and t he ﬁem——e\f&p&ﬁﬁ{ ed ifn Yacuum-te—give 7 as
[ mpound 7 1H NMR 13): d 1.50 (m

an of f white dolid (80BORY, 73% .
9H) , 1.70 2H), 2.20-2.50 (m ©2.80-3.00 (m 3.50 (s, 2H),
4.20- 4. 50 3H), 6.90-7.60 ( H) . Toam'xtur 7 (6.0 g, 19.0 mmol)
and sodi um acdtate (2.58 g, 19.94mmvol) in 150 :

13
14
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Procedure:

In a manner similar to the preparation of 6, compound 16 was prepared.

Com‘pound 13

LC: 89.4%

MS: m/z 281.2 (M+1) . _

'H-NMR (mixture of trans and cis) (CDCL,): d 0.95 (m, 3H), 1.50-2.75 (m, SH), 2.80-3.20 (m,
1H), 3.50 (m, 2H), 3.60 (minor)+3.70 (major) (two s, 2H), 6.55-6.80 (m, 2H), 7.05-7.45 (m, 8H).

Compound 14
MS: m/z 357.2 (M+1)
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mL of methanol was added acetal dehyde (1.67 g, 38.0 mmol ). The m xture was
refluxed for 2 h. The solvent was evaporated in vacuumto give a dark oi
which was filtered through a colum of silica gel eluting with a m xture
of 10% Et 3D 04@8%6%Et OAc and 50% hexane. The 54 WD 02/ 0853B¢TUSIY 12802/ 12351
selected fractions were conbi ned and the sol vent evaporated in vacuumto
give.8 as _a red oil (5.90 g,'91%%. Compound 8 LC. 2 isoners in a ratio of
511, " H NURNMEDGRure pions aRbeiN(CDO ool Sm A, 0-640 (94) D14 J0(ENEDH
2.20-2,50 6§”§@@%1gﬁ%60'3'00 (m 2H), 4.20-4.50 (m 3H), 6.90-7.60 (m
5H). A soru 1on "o 5.90 g, 17.2 mol) in 30% TFA/ di chl or onet hane (100
m.) was stirred at roomtenperature for 3 h. The solvent was evaporated in
vacuum and saturated aqueous K2C03 was added to the oily residue. The
resultingCHW%PB?ilﬁas extracted with dichloronethane (3 x 150 nL). The
conbi ned proggpw extracts were dried over K2C03, -filtered and evaporated
in vacuumto give the crude product. Chromatography on silica gel eluting
with a m MSiméz 321.20%Et 3N, 50% Et OAc and 40% hexane gave 9 (E/Z isomers)

L e B e I B A
() 3p WG, 3 05l W) BA0 (o 180 %50, OB, 4. m, ED0004 0, T 2D (R,
PCTIUSOQ/X@%ﬁTwQ%)a mxture of 5 (5.50 g, 18 mol) and sodi um acetate (2.45
g, 18 mmol) in 150 nL

Compound 16

LC: 92.5%

MS: m/z 231.2 (M+1) |

1H-NMR (CDCI3): d d 1.20 (d, 3H), 1.75 (m, 1H), 2.10 (dt, 1H), 2.25 (b, 1H), 2.30 (dd, 1E),
275 (dd, 1H), 3.05 (m, 1H), 3.20 (m, 1H), 3.50 (m, 2H), 4.10 (m, 1H), 6.99 (m, 2H), 7.23 (m,
3H), 737 (m, 4H).

EXAMPLE 7

L Swl
N0 base N™~0 IH2 . li‘)\-_[\ji\
[jL]”N CH3CHO [{iJ““ T [%iJM“
H

o S m

17



of nmet hanol was added acetal dehyde (1.58 g, 36 nmol). The m xture was
refluxed for 2 h. The solvent was evaporated in vacuumto give a dark oil
which was filtered through a colum of silica gel eluting with a m xture
of 10% Et 3D o2@3657t OAc and 50% hexane. The sel ected fra®CTHRE/ MR e
conbi ned and the sol vent evaporated in vacuumto give 10 as a red oil (5.90
g, 98%. Conpound 10 LC. 2 isoners in a ratio of 2:1. M5 mz 333.2
(M+l). " HPAWRIG&DC13): d 1.70 (m 2H), 2.17 (m2H), 2.30 (d, 3H), 2.50 (m
2H), 3.05 (m 2H), 3.55 (s, 2H), 4.33 (m 1H), 7.00-7.40 (m 9H), 7.6 (d,
1H). To a solution of 10 (5.90 g, .17.7 mmol) in 30 nL of methanol was
added Pd( rogenated at 50 psi
for 12 h g_gglt%ﬂrf‘:??&l eroa%gﬁ E)%%e f(slgf g#?@ﬁﬂ%gwfax\ﬁ%gé}ég t hrough a pad of
Celite and the pad washed with nethanol (2 x 20 nL). Evaporation of the
sol vent in, vacuu gave a pale solid which was purified by chromatography on
silica gelCBReEpAd with a mxture 'of 10% methanol and 90% Et OAc to give
11 as an g¢fd. n\ﬂfﬂi3K¢3§ § (2.02 g, 50% Compound 11 LC 97% Ms: nlz 245.2
(Mrl) 56 WD 02/ 085357 PCT/ US02/ 12351 "H NWR (CDC13): d 0.85 (t, 3H), 1.26
(m 2H), 200(m 2H), 2.43 (m 2H), 2.90 (m 2H), 3.3 (m 2H), 3.4 (m
1H), 4.4 0|—|)ndl§ 05 (m 1H), 7.15-7.30 (m 3H). EXAWMPLE 6.12 2° NH2 '"NH
Na( OAc) 3By MPot -

LC: 82.6%

MS: m/z 259.3 (M+1) |
'H.NMR (CDCL,): d 0.80 (t, 3H), 1.20 (d, 3H), 2.00 (m, 2H), 2.30 (m, 1H), 2.65 (m, 1H), 2.82
(m, 1H), 3.15-3.25 (m, 1H), 3.32 (m, 1H), 3.45 (m, 1H), 3.65 (m, 1H), 3.75 (m, 1H), 4.25 (m,
1H), 6.90 (d, 1H), 7.05 (t, 1H), 7.25 (m, 2H),

EXAMPLE 8
ATTACHMENT OF TAIL GROUPS

Tail groups were attached to the head groups according to the following procedures:

E‘T S

NaCN3;BH, HOAc
mol. sieves, MeOH
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~N 13 H2 N, N 11 15 Procedure: N H 16 N1~ 14 In a nanner simlar to

preparation of 6, conpound 16 was prepared. Al Cl 3 Conpound 13 LC 89.

M5:m z281. 2(M+l) "H NVR (m xture of trans and cis) (CDC13): d 0.95 (
3H), 1.50w0dH308sss7 5H), 2.80-3.20 (m 1H), 3.50 (m 2H) PCBUB@/12#HLNnor
(maj or) (tvvos 2H), 6.55-6.80 (m 2H), 7.05-7. 45 (m 8H). Conpound 14

m z 357.

2 (M+l) 57 WD 02/085357 PCT/US02/ 12351 'H- NVR (m xture of tra

ci s) (CD@éheralchroceduré for latich:40-4.20 (m .11H), 4.40 (m 1H), 7.05-
(m 10H). Oorrptc)bund 15 Léﬂw 0% MS: mz 321.2 (Mr1) ' H NVR (CDCL3):

(0I 3H),
723(

1. 75 ord sofytgon of ﬂlfeal{uae (1 ¢9) and trethyiaming () eq) I @me@fwaonmldez WS

3. 05ad(|}§@ 1 é&"))f al§y1%9orﬁ1ﬁb og'é_ll}lonc?é i gné ﬁgrtlélxtb The4rhﬂt9urt(, Was g’tﬁ}ed and %eatéc{qt

80°C over night. TLC indicated the reaction was complete. The reaction was quenched by the
addition of water followed by 1 N'NaOH to pH 10, The mixture was extracted 2x with Et,O. The
combined organic extracts were dried over potassium carbonate and the solvent evaporated,

followed by chromatography to give the pure product.

General procedure for reductive ainination-

| To a rmxture of ketone or aldehyde (1 eq), amine (1 eq); and acetic acid (1 eq) in
methanol was added sodium cyanoborohydride (1.4 eq) in one portion. The mixture was stirred
over night at room temperature. TLC indicated the reaction was complete. The reaction was
quenched by the addition of water followed by 1 N NaOH to pH 10. The mixture was extracted
2x with Bt,0. The combined organic extracts were dried over potassium carbonate and the

solvent evapdrated, followed by chromatography to give the pure product.

t he

4%

m

) +3. 70
MS:

ns and
7.50

d 1.20
(dd,
2H) ,

. The following compounds were prepared by attaching the tail groups using the general

procedures described:

1-[1-(naphth-1-yl-methyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one
MS: m/z 357.2 (M+1),

1-[1-(naphth-2-yl-methyl)-4-piperidinyl}-1,3-dihydro-2H-indole-2-one
MS: m/z 357.3 (M+1).

- 1-[1-(p-phenylbenzyl)-4-pip eridinyl] -1,3-dihydro-2H-indole-2-one

MS: m/z 383.2 (M+1),

1-[1-(3,3-Bis(phenyl)propyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one
LC: 98.7% '
MS: m/z 411.2 (M+1)
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7.37 (m 4H). Conpound 16 LC 92.5% Ms: nmlz 231.2 (M+l) 1H NWR (CDC13): d
d 1.20 (d, 3H), 1.75 (m 1H), 2.10 (dt, IH), 2.25 (b, IH, 2.30 (dd, 1H),
2.75 (dd, 1H, 3.05 (m 1H), 3.20 (m 1H), 3.50 (m 2H), 4.10 (m 1H), 6.99
(m 2H), Aw@82¢ssss7 3H), 7.37 (m 4H). EXAVPLE 7 N- NO baBeTAB020RBCHO H2 N
H 18 58 WD 02/085357 Procedure: |In a manner simlar to the preparation of
11, conpound 18 was prepared. Conpound 17 Ms: mz 347.3 (M1)

b g0 e lm(@mﬂ?u@%ﬁ:d 59,288 AN st 509,85 G, 2 OB GTG1S) .

2.82
(m 1H, @ 40>¢ Irﬁ4ﬂQ)(m,3H327q0rﬁ 111997133745(@13%) 3.65 (m 1H), 3.75
(m 1H), 4.25 (m 1H), 6.90 (d, 1H), 7.05 (t; 1H), 7.25 (m 2H . EXAMPLE 8
ATTACHIVENT OF TAIL GROUPS

1-[1-(p-cyanobenzyl)-4-piperidinyl]-1,3- dlhydro 2H-1ndole-2-one
MS: m/z 332.2 (M+1).

1-[1-(p-benzyloxybenzyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one
MS: m/z 413.3 (M+1)

1-[1-(1,2,3,4-tetrahydronaphth-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one
LC: 100%
MS: m/z 347.5 (M+1).

'H NMR (CDCL): d 170 (m, 38), 2,10 (m, 1H), 2.40 (m, 4H), 2.90 - 3, OO(m SH) 3.10 (m,
2H), 3.60 (s, 2H), 4.3 (m, 1H), 7.00-7.30 (m, 8H).

1-[1-(5-methylhex-Z—yl)-4-piperidinyl]-1,3-dihydro-2H-indolc-2-one

LC: 100%

MS: m/z 315.4 (M+1).

'"HNMR (CDCl,): d0.90 (m, 6H), 1.00 (m, 3H), 1.20 (m, 3H), 1.5-1.8 (m, 2H),2.2-2.6 (m, SH),
2.90 (m, 2H), 3.60 (s, 2H), 4.2 (m, 1H), 6.90-7.30 (m, 4H).

1-[1-(norbornan-2-yl)-4-piperidinyl}-1,3-dihydro-2H-indole-2-one
LC: 97% '
'MS: m/z 311.41 (M+1).
'HNMR (CDCL): d 0.90 (m, 1H), 1.30-2.00(m, 7H), 2.10-2.30 (m, 5H), 3.20 (m, 2H), 3.60 (s,
2H), 4.3 (m, 1H), 6.90-7.30 (m, 4H).

1-{1-(1,3-dihydroinden-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one
LC: 100% |
MS: m/z 332.4 (M+1).
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Tail groups were attached to the head groups according to the foll ow ng
procedures: DVMF NaCN3BH, HOAc nol, sieves, MMOHR RL ill R2 N 59 WD

02/ 085357 PCT/ US02/ 12351 General procedure for alkylation: To a sol ution of
the am ne waoresssand triethylamne (1 eq) in dinethylforreiU8&/128s added
1 eq of alkyl bromde or chloride in one portion. The m xture was stirred
and heated at 80C over night. TLC indicated the reacti on was conpl ete. The

reacti on ‘wasveyenchgdd lmsotrhem)aﬂdo rhfz@{%fi 50/@%))‘21} YIOJS N)('géﬁ% to pH

10. The m xture was extracted orgénl racts
were dri eb6lee?H)pd284wi Ui, Galﬂbb?ffhm 8%Hd t he sol vent evapor ated, followed
by chromat ography to give the pure product. General procedure for reductive
amination: To a mixture of ketone or al dehyde (1 eq), amne (1 eq); and

acetic aci-fi-(clecqylthethyl)aipisnidiny! Vies dagae R adblm-ea@nobor ohydri de (1.4 eq)
in one portlon The m xture was stirred over night at room tenperature.

TLC i ndi cdet'ed’ 'f°he reacti on was conpl ete. The reaction was quenched by the
addi tion k. wat 8k 5@lreyed by 1 N NaOH to pH 10. The mixture was extracted
2x with Et20 The conbi ned organi c extracts were dried over potassium

car bonat € HaNMR KDClglot v @it(medEpdrat &dm, 143K), 2We npbyH); BSOGm Yy A Hhm, RE)gi ve

the pure unds were prepared by attaching the
tail groug§&&3%4-§r:@n dgh ml?ggg%gaﬁures described: 1-[ 1- (napht h-1
(K/L | )rret flw'l’@ NMRI(EB OIS dBld7; 36.6%, 96,869,317 36 24.63n80L £ 32.00/38.30MR 331486336 65,
1- (napht h 420®I65143;{H)9l9}) 1123p17pé24 89.riF 26,1123.94i AR 12381.ndol e-2-one  MS: ' z
357.3 (M+l). .

3-ethyl-1-[1-(1,2,3 ,4-tetrahydro-2-naphthyl)-4-piperidiny1]-1 ,3-dihydro-2H-indole-2-one

MS: m/z 375.3 (M+1).

3-ethyl-1-[1-(4-propylcyclohexyl)-4-piperidinyl}-1,3-dihydro-2H-indole-2-one
MS: m/z 369.2 (M+1).

 3-ethyl-1-[1-(S-methylhex-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one
LC: 100%
MS: m/z 342.4 (M+1).
'H NMR (CDCl,): d 0.80 (t, 3H), 0.90 (m, 6H), 1.00 (m, 3H), 1.20 (m, 3H), 1.5-1.8 (m, 2H),
2.2-2.6 (m, SH), 2.90 (m, 2H), 3.40 (m, 1H), 4.3 (m, 1H), 6.90-7.30 (m, 4H). |

3-ethyl-1-[1-(norbornan-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one

LC: 100%

MS: m/z 339.41 (M+1). ‘
'"HNMR (CDCL,): d 0.80 (m, 3H), 0.90 (m, 1H), 1.30-1.45 (m, 5H), 1.50-2.05 (m, 8H), 2.10 (1,
1H), 2.20 (m, 2H), 2.50 (m, 2H), 3.10 (m, 2H), 3.40 (m,1H), 4.3 (m, 1H), 6.90-7.30 (m, 4H).

3-ethyl-1-[1-(decahydro-2-naphthyl)-4-piperidinyl]-1,3- dlhydro 2H indole-2-one
MS: m/z 381.3 (M+1).
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1-[ 1-(p-phenyl benzyl)-4-piperidinyl] -1,3-di hydro=2Hi ndol e-2-one Ms: niz
383.2 (M+l). 1-]

| - (3, 3-Bi s(phenyl) propyl)-4-piperidinyl]-1, 3-di hydro-2Hi ndol e-2-one LC
98. 7% M5: wbh»2/dds3572 (M+1) 60 WO 02/ 085357 PCT/ US02/ 12351 PCHUNWAR26EIDCL3) : d
1.65 (bd, 2H), 2.05 (bt, 2H), 2.30 (m 4H), 2.45 (m 2H), 3.02 (bd, 2H),
3.50 (s, 2H), 4.01 (t, 1H), 4.30 (m 1H), 7.00 (t, 1H), 7.15-7.35 (m

13H). 1- [34eﬂl§/pi¢%ﬁ4lolbﬁ'lﬁﬂwle)hyﬂ deloBEyHLAYbbridinyd}- g tace- Bikihieb @ne- one  MB:
mz 332.2 (M),

1- (p- benz W%%@?z@ Tl pi peri dinyl]-1, 3-di hydro-2H i ndol e-2-one M. mz

3 Wk ool B Sl RN e 08 e

1 70 (m 2B (mZH))2.26n(r,13), 2.32265((m, 314),4)3,1521:%1) 333@0@145% 131) 1004 @)

3. 60 , 7.00-7.30 (m 8H).
1 (5 nmet h%ﬁlig)g%;%y]léz é inyl]-1, 3 - di hydro- 2H-| ndoI e-2-one LC 100%
MS: mz 315.4 (M+1): '"H NWR (CDC13): d 0.90 (m 6H), 1.00 (m 3H),1.20 (m

3H), 1.5 (m 2.6 (m_5H), 2.90 (m 2H. 3.60 (s, 2H. 4.2 (m
1H), 6. 903"Pth$b1'([}n|E?,3,14)hyd;ml[1den-2-yl) -4-piperidinyl]-1,3-dihydro- -2H-indole-2-one

1- (nor bor eridinyl]-1,3-di hydro-2Hi ndol e-2-one “LC. 97% N5:
m z 3114?’@(1@%&1)2@“%% (CDC13): d 0.90 (m 1H), 1.30-2.00(m 7H),

210230(m 5H), 3.20 (m 2H), 3.60 (s, 2H), 4.3 (m 1H), 6.90-7.30 (m

i hydr oi nden- 2-yl ) -4-pi peridinyl
3 di hyd% ! hz'hf [gé@{% ostylpgthyl)- 4-p1p)er1dm$1] 3 1,3-dihydro- 2]H-1nd01e-2 -one

LC: 97%

MS: m/z 369.50 (M+1).

'H NMR (CDCL,): d 0.80 (t, 3H), 1.25 (m, 38), 1-4-1.7 (m, 14H), 2.10 (m, 6H), 250(m 2H),
3.10 (m, 2H), 3.40 (m, 1H), 4.3 (m, 1H),7 10- 720(m 4H).

3-ethylidene-1-[1-(benzyl)-4-piperidinyl]-1,3 -dihydro-2H-indole;2-one

‘MS: m/z 333.2 (M+1)

'H-NMR (CDCl,): d 1.70 (m, 2H), 2.15 (dt, 2H), 2.28 (d, 3H), 2.47 (ﬁl, 2H), 3.05 (b, 2H), 3.57
(s, 2H), 4.34 (m, 1H), 7.02 (t, 1H), 7.08-7.40 (m, 8H), 7.58 (d, IH).

3-ethylidene-1-[1-(naphth-2-yl-methyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one
MS: m/z 405.2

3-ethylidene-1-[1-(3,3-diphenylpropyl)-d-piperidinyl}-1,3-dihydro-2H-indole-2-one

LC: >97% (2 isomers combined),

MS: m/z 437.5 (M+1).

'HNMR (CDCL,): d 1.70 -1.80 (m, 3H), 2,10 (m, 2H), 2,20 -2.40 (m, 8H) 3.10 (m, 2H), 4.10
(M, 1H), 43(m 1H), 7.00-7.30 (m, 15H).

3 ethylidene-1-{1-(p-cyanobenzyl)-4-piperidinyl]-1,3- d1hydr0-2H-1ndole 2-one
LC: >97% (2 isomers combined). '
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LC. 100% Ms: nmfz 332.4 (M+l). 61 WO 02/ 085357 PCT/ US02/ 12351 'H NMR
(CDC13): d 1.80 (m 2H), 2,40 (m 2H), 2.50 (m 2H), 2.90 (m 2H),
3.10-3,40 (m 5H), 3.60 (s, 2H), 4.20 (m 1H), 7.10-7.30 (m 8H). 1-]

1-( cycooct\y()nyoﬂsgﬂ) - 4- pi peri dinyl]-1, 3-di hydr o- 2H i ndol ePETHFAR/12}SE: 979% MS:
mz 341.50 (Mr1). "H NVR (CDA3): d 1.25 (m 3H), 1-4-1.7 (m 14H), 2.10
(m 4H), 2:50(m 2H), 3.10 (m 2H), 3.60 (s, 2H), 4.3 (m 1H), 7.10-7.20
(m 4H: MS—NVR:{S‘BBC(M-M) d 23.07, 26.04, 26.89, 27.56,. 28.63, 31.27, 32.00,

35. 30, 36, 4 Q. 4.06, 66.47, 110.90, 122.17, 124.90, 125. 26,
127. 94, 15]%%(6%@3)3%1 (g{,ﬁg 2.10- 2[60(m 5H), 3.10 (m, 2H), 3.70 (s, 2H), 4.3 (m, 1H),
1-(1, 2,3, &90@?6031‘}1{51?? 2- napht hyl ) - 4- pi peri di nyl ] -1, 3-di hydr o- 2H i ndol e- 2- on

e Ms: nlz 375. Mrl). 3-ethyl-1-]
1- (4- propyl cycl ohexyl ) - 4-pi peridinyl]-1, 3-di hydro-2Hindol e-2-one M5 mz

369. 2 (M -et t.h eridj 1, 3

~di hyd$ o Syl ‘S’benz’{?fybgw&% gﬂf{z‘}yﬁaﬁé%ﬁq ém%lp Aol ke ]( CDC13): d
0.80 (t, Mﬂ)mfﬂ4®5)2.(m 6H), 1.00 (m 3H), 1.20 (m 3H), 1.5-1.8 (m 2H),
2.2-2.6 (m 5H, 2.90 (m 2H), 3.40 (m 1H), 4.3 (m 1H), 6.90-7.30 (m
4H) . 3-ethy|-|- 1- (nor bornan-2-yl)-4-piperidinyl] - 1,3 -dihydro-2Hindo

&2 ore Jeffiyii %\'1{5%51‘1( e?%.ﬁgcﬂ;& f(%ﬂ%ylbémdgﬁqlg-h%&(&}?? fo- S (m

2H), 2. 50LCm>92%)(21®nﬂe@s<(ambuﬁd) 3.40 (m1H), 43 (m 1H), 6.90-7.30 (m

4H) . 3-et
1-(decahygﬁo %17pan§ {‘Mﬂ) 4- pi peri dinyl]-1, 3-di hydro-2Hi ndol e-2-one MS:
rn/ z 381-31{(\1101111@013) d 1.70 - 3.10 (m, 18H), 4.3 (m, 1H), 7.00-7.30 (m, 9H).

3-ethylidene-1-[1-(4-propylcyclohexyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one

LC: >97% (2 isomers combined). |

MS: m/z 367.5 (M+1), | |

'HNMR (CDCl,): d 0.90 (m, 1H), 1.30-2.00(m, 7H), 2.10-2.30 (m, SH), 3.20 (m, 2H), 3.60 (s,
2H), 4.3 (m, 1H), 6.90-7.30 (m, SH). |

3-ethylidene-1-[1-(5-methylhex-2-yl)-4-piperidinyl]-1,3- dxhydro—ZH—mdole 2-one
LC: >97% (2 isomers combined).
MS: m/z 341.4 (M+1).

'H NMR (CDCL,): d 0,90 -2.6 (m, 24H), 2.90 (m, 2H), 4.2 (m, 1H), 6.90-7.30 (m, SH).

3-ethylidene-1-[1-(norboman-2-yl)-4-piperidinyl]-1,3- d1hydro 2H-indole-2-one

LC: >97% (2 isomers combined).

MS: m/z 337.41 (M+1). p

'HNMR (CDCl,): d 0.90 (m, 1H), 1.30-2.50(m, 17H), 3.10 (m, 2H), 4.3 (m, 1H), 6.90-7.30 (m,
5H).

3-ethylidene-1-[1-(1,3-dihydroinden-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one
LC: >97% (2 isomers combined).
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62 WD 02/ 085357 PCT/ US02/ 12351 3-ethyl- | - [

1-[4-(1-met hyl et hyl ) -cycl ohexyl] -4-piperidinyl] -1, 3 -dihydro

-2Hindol e-2-one Ms: mz 369.3 (Mtl) "H NWR (CDC13): d 0.88 (t, 3H), 0.92
(d, 6H, onm/Qman) 1,40 (m 2H), 1.50-1.70 (m 9H), PETWS0YFPSI12H), 2.25
(m 2H), 2.32-2.55 (m 3H) 3.15 (b, 2H), 3.43 (t, 1H, 4.35 (m 1H), 7.05
(t, 1H), 722(d 1H, 7.28 (m 2H). 3-ethyl-

- (1, 3-di hyar m/ché94ZMﬂ11)-4- pi peridinyl']-1, 3-di hydro-2Hi ndol e-2-one MS:

mz 361. ethyl- |- '

1-(cycl o%ﬁ%@@i Z&-1p$0p'e°f'i(£j{%>}l7ﬁ)’l"';@-@FH@&ﬂolOzmp o8l 2-one LC 97%
M5: mz 369.50 (MF1l). "H NWR (CDC13): d 0.80 (t, 3H, 1.25 (m 3H), 1-4-1.7
(m 14H), 2.10 (m.6H), 2.50(m 2H), 3.10 (m 2H), 3.40 (m 1H), 4.3 (m
1H), 7. 103-¢th21dxiepm1-[A@ycl@c@drhgthymém@eridiny{] I,3-dihydro-2H-indole-2-one

| - (benzyl)=s4-pi i d |n d| hydr o- 2Hi ndol e-2-one MS: nfz 333.2 (Ml)
'H-NI\/R((%E:lﬁ?’:%gi %(CL% 2.15 (dt, 2H), 2.28 (d, 3H), 2.47 (m 2H),

3.05 (b, Ri8) m/3367500a+1RH), 4.34 (m 1H), 7.02 (t, 1H), 7.08-7.40 (m 8H),

7.58 (d, 1 3-et hyli

1- ( nal(oht h %MR @%@M § 1@5;5%#1} &% (213D - hY v S00 2R Cop 280t 3 (5 i 2
405.2 3 - m%Hj (3, 3-di phenyl propyl) - 4-piperidinyl] - 1,3

- di hydro 2 |ndoI e-2 -onhe LC >97% (2 isoners conbined). Ms: niz 437.5
(Mr1). "H NWR (CDC13): d 1.70 -1.80 (m 3H), 2,10 (m 2H), 2; 20 - 2.40 (m

gHZat hS' Il 8&&&3 f@l t}en;]?pro;(y% J(nl_w.Qathyl) 4-p1}ger1d1nyl—|)1 3 Zhh())/gro ZﬁQnd%WZ %r?el_i)

- (p- cyanobengye) - 4- pi peri di nyl ] -1, 3-di hydro 2H-i ndol e-2-one LC. >97% (2

i soners conbi ned 63 WO 02/ 085357
MS:m/z 4 53 M+1)

'H-NMR (CDCl,): d 1.20 (d, 3H), 1.69 (bd, 1H), 1.95 (dt, 111), 2.13-2.30 (m, SH), 2.72 (bd, 1H),
2.98 (bd, 1H), 3.15 (dq, 1H), 3.50 (s, 2H), 4.03 (dt, 1F), 4.12 (t, 1 H), 6.94 (d, 1H), 7.00 (¢, 1H),
7.10-7.30 (m, 12H).

1-[1-(benzyl)-3-(methyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one

LC: 100% '

MS: m/z 321.2 (M+1)

'H-NMR (CDCl,): d 1.20 (d, 3H), 1.70 (m, 1H), 2.10 (dt, 1H), 2.23 (m, 1H), 2,35 (dd, 1H), 2.78
(d, 1H), 3.05 (m, 1H), 3.20 (dq, 1H), 3.51 (m, 4H), 4.10 (dt, LH), 7.00 (m, 2H), 7.25 (m, 3H),
7.38 (m, 4H). |

1-[1-(4-propy1-cyclohexy1)-3 -(methyl)-4-15iperidiny1]-1,3-dihydro-2H-indole—2—one

LC: 96.2%

MS: m/z 355.2 (M+1)

'H-NMR (CDCL): d 0.85 (m, 3H), 1.15 (m, 3H), 1.22-1.85 (m, 13H), 2.05-2.90 (m, 6H), 2.95-
3.20 (m, 2H), 3.50 (s, 2H), 4.05 (m, 1H), 7.00 (m, 2H), 7.22 (m, 2H).

1-[1-(5-methylhex-2-y1)-3-(methyl)-4-piperidinyl]-1,3-dihydro -2H-indole-2-one
LC: 100%
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PCT/ US02/ 12351 MS: mz 358.5 (M+l). "H NWR (CDC13): d 1.80 (m 4H), 2.10 -
2.60 (m 5H, 3.10 (m 2H), 3.70 (s, 2H, 4.3 (m 1H), 6.90-7.60 (m 8H).
3-ethylidene-I-]

1- (p- benzywonysssszyl ) - 4- pi peri di nyl ]-1, 3-di hydr o- 2H i ndoPE€T/RS@@35ING. ni z
405. 2. 3-ethylidene- | -]

1- (1, 2, 3, 4- t et r ahydr o- 2- napht hyl ) -'4- pi peri di nyl ] - 1, 3-di hydro 2H i ndol e- 2-on
e LC >9\Z%1(1&329W-51)conb| ned). Ms: rﬂz 373.5 (M+1). "H NWR (CDC13): d
1.70 - 3.,10 18H) et hyl i dene- 1| -[

1- (4-pr op'ﬁll' ‘}055 HP;B&%E?%@N PH,, 1@B7§19@|@)24~125 Hi—@“o?r@ (G

Ty (2o RERR (EOH 9981 1), 35t %@én?%‘@%ﬁ%%m%ﬁ%w . 4TS
(m 1H), 690730(m 5H) 3ethyI|deneI ; 0
T e B S G50, T
24H), 2. 9@:(95130,2H) 4.2 (m 1H), 6.90-7.30 (m 5H. 3 -ethylldene- 1 -]

1- (nor bor nan i peridinyl]-1,3-di hydro 2H-i ndol e-2-one LC >97% (2
i somer s cMﬁbm%?ei\;@ 20%E)m{z 337.41 (M+1). 'H NMR (CDCL3): d Q.90 (m 1H),

1.30-2. 501{[47}41\/#?{@13013) 49161, 385M:16% 85 @6 b 200m P 238 (M, 253 (m, 21,

i (e&hél h?ﬁ?ém. 1Heh02 (m) JHY 3 150 o CELi 4004 (r, 1 H3,- 600 s 28 2100 @ﬂl@lﬂg 2-one LC
(>SI3/+7F;/§(2 i soners conbined). 64 WO 02/ 085357 PCT/ US02/ 12351 mz 359.4
1-[1-(4-(1-methylethyl)-cyclohexyl)-3-(methyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one
LC: 96.1%
MS: m/z 355.2 (M+1)
H-NMR (CDCl,): d 0.80 (m, 6H), 1.15 (m, 3I-I) 1.22-1.48 (m, 3H), 1.50-1.90 (m, 6H), 2.15-

2.90 (m, 4H), 2.95-3.25 (m, 2H), 3.50 (s, 2H), 4.10 (m, 1H), 6.95 (m, 2H), 7.2 (m, 2H),

1-[1-(cyclooctylmethyl)-3-(methyl)-4-p iperidinyl]-1,3-dihydro-2H-indole-2-one

LC: 100%

MS: m/z 355.2 (M+1)

'H-NMR (CDCl,): d 1,12 (d, 3H), 1.15-1.75 (m, 16H), 1.92-2.10 (m, 3H), 2.20 (m, 2H), 2,73 (m,
1H), 3.00 (m, 1H), 3.1'2 (dq, 1H), 3.50 (s, 2H), 4.05 (dt, 1H), 6.99 (m, 2H), 7.20 .(m, 2H).

3-ethyl-1-[1-(3,3- Bls(phenyl)propyl) 3- (mcthyl) 4-p1per1d1ny1] 1,3-dihydro-2H~indole-2-one

LC: 96.3%

MS: m/z 453.3 (M+1)

'H-NMR (CDCly): d (two t, 3H), 1.18 (d, 3H), 1.70 (m, 1H), 1,90-2.05 (m, 3H), 2.12-2.30 (m,

SH), 7.73 (m, 1H), 2.97 (bd, 1H), 3.10-3,30 (m, 1H), 3.38 (t, 1H), 3.90-4.05 (m, 1H), 4.12 (q,
| 1H), 6.90-7.00 (two d, 1H), 7.02 (t, 1H), 7.12-7.32 (m,'12H).

3-ethyl-1-[1-(4-propylcyclohexyl)-3-(methyl)-4-piperidinyl]-1 ,3~dihydro—2H-indole-2¥one
LC:93.2%
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'H NMR (CDC13): d 1.80 - 3.10 (m 17H), 4.20 (m 1H), 7.10-7.30 (m 9H).
3-ethy:idene|— ltL | ) - 4- pi idinyl]-1,3-di hydro 2H i ndol e-2-one LC. >97%
- t - 4-piperidinyl]-1, 3- 0
(2 Somer SvoomsHAd) | NE: iz 367 50 (M) HONWR ( COCLBFTUNASE (m 3ty
1.4-1.7 (m 21H), 2.10 - 2.50(m 2H), 3.10 (m 2H), 4.3 (m 1H), 6.90-7.60
(m 5H. .
1-[1- (3, MBi sz popyl ) - 3- (et hyI) 4-piperidinyl]-1, 3- di hydr o- 2H i ndol
20 (d, 3 1 69
o, Moo i nd Wt e LSRG st iy
3.15 (dq, 6H-)Hl 753 smn( 121-1821|'95 24503, ﬂqi)t 2. 1$ti)4s (%x 33?1)(2 $5 ?cﬁbﬁﬁ Ps (Ho.sm),
1 7.00 m H)

l(_l) net hyl )2 5—%116@% %ﬁ{h9|3]3 t 1@)3{%9 ﬁwfrorliﬂ, 6 ﬁ@GIOé (ZHbﬁe’ZO 1% (nd, QB
MS: mf z321. 2(MF1) 'H-NMR (CDC13): d 1.20 (d, 3H),1.70 (m 1H), 2.10 (dt,

1H), 2.23 (m 1H), 2.35 (dd, 1H), 2.78 (d, 1H), 3.05 (m 1H), 3.20 (dq,

1H), 3. 513-¢thyl- WH)-(S-shethPlhexi2;yI i methyPA-piparidi) . 1,3 dR9dioMH-Blddle-2-dned38 (M

4H). 1-

1-H%4 prE:pTy(F Byfohexyl ) - 3- (et hyl ) - 4- pi peri di nyl)]-é,g- ggh{dro-ga)m Ed(i)lSeEZ-o
LC: - 96rs2 55.2 (Mrl) ' H NMR ( CDCL3 m m

gﬁl) 1, 2?6{ r{gqumf’ 2. og 2. 290 (m 6H), 2.95- 3.20 (m 2H), 3.50 (s,

2H), 4. OSHNM& DClz)@(D’ziqws(m,wH)zm@m 3Ph)) 1151 KO (m, 3H), 1.40-1.75 (m, 4H),

i dol
e *100% b5 00531 DA 325 TRl 12538 kb5 Tl Ers 2 e Al ?A@Dc‘i’g)e
d Q85 (ngt, 8139045 0((E, 18))6.9017.89¢d, 24D, 195 (RfFH). 2. 25 (m 1H), 2.45-2.75 gm

3-ethyl-1-[1-[4-(1-methylethyl)cyclohexyl]-3-methyl-4-piperidinyl)-1,3-dihydro-2H-indole-2-one
LC:94.7% " |

MS: m/z 383.4 (M+1)

H-NMR '(CDC13): d 0.75-1.05 (m, 8H), 1.10-1.50 (m, 7H), 1.50-1.90 (m, 7H), 1.90-2.10 (m,
2H),2.15-2.43 (m, 3H), 2.55 (d, 0.5H), 2.75 (d, 0.5H), 2.90-3.25 (m, 3H), 3.40 (t, 1H), 3.90-4.10
(m, 1H), 6.90-7.01 (m, 2H), 7.25 (m, 2H).

3-ethyl-1-[1-(decahydro-2-naphthyt)-3-(methyl)-4-piperidinyl}-1,3-dihydro-2H-indole-2-one
LC: 94.3%

MS: m/z 395.3 (M+1)

'H-NMR (CDCLy): d 1.75-1.90 (two t, 3H), 1.10 (d, 3H), 1.15-1.90 (m, 15H), 2.00 (m, 2H), 2.20
(bs, 1H), 2.40 (m, 2H), 2.45-2.60 (m, 2H), 2.75 (m, 1H), 2.90-3.20 (m, 2H), 3.40 (bs, 1H), 3.90-
4.15 (m, 1H), 6.90-7.05 (m, 2H), 7.25 (m, 2H). |

Other compounds within the scope of formula (II) or (IIA) of the present invention can

be synthesized by analogous techniques.
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4H), 2.8 (m 1H), 3.10 (m 1H), 3.50 (s, 2H), 4.05 (m 1H), 6.98 (m 2H),
7.25 (m 2H). 1-[ . .

1- (decahydr o- 2- napht hyl ) - 3- (et hyl ) - 4- pi peri di nyl ] -1, 3-di hydr o- 2H i ndol e- 2-
one LC 990820887 mz 367.2 (M+l) '"H NVR (CDC1l3): d 1. 1RCTES023RHS11. 16- 1. 85
(m 16H), 2.20 (m 1H), 2.35 (m 2H), 2.52 (m 2H), 2.75 (m 1H), 3.02 (m
2H), 3.50 (s, 2H), 4,05 (m 1H), 6.96 (m 2H), 7.20 (m 2H). 1-]
1-(4-(1-met hyl et hyI) cycl ohexyl) - 311)(1@4@1@94 pi peridinyl]-1, 3-di hydro-2Hi
ndol e- 2-one 1%.M5: m z355. 2(M+1) 'H NVR (CDC13): d 0.80 (m 6H),
1.15 (m 3H), O%Ptin%foém(tmt ﬂm@RLllre@@tox faypreferedspipoynds was gbtaimednsing the) |

2. 95- 25f0(1ggvm§|5|gsa 3.50 (s, 2H), 4.10 (m 1H), 6.95 (m 2H), 7.22 (m 2H).
1-[ 1- (cyclooctyl rret hyl) -3 -(methyl)-4-piperidinyl] -1, 3

-di hydro-2Hi Mmbmn@-ﬁﬂmecmmmmmw%ﬁreﬂm@m&humhtd}sl&diﬁ(e&p@ira)ke d

73
i H)l 2 (d, Or%f tor 1965 é (I%?e%tgh&o?o?yhyere gre@geg g§ g’]@ﬂg Hgllg i ye(cafd hygcpq?mc gu@q ( gnm
2, 7 S0, s (0 s g
453. 3 ( M Yissu q.gm/(e@g@mg}le Me(rtbw@eq wergjepllected by c@ldnﬁ@a{)qn & 30,00¢ xng farH)p,

:]3' 28 g ggm g%and gel%gs %gﬁgiﬁ% u%gl%gétoyc&%\%%x( {nex_l_ié—zg b%nce 1%9] of 1-%:}%@/m1

6. 90- 7. 00P1©termcmi1,ceﬂt+d)1pn§w6r2 determiblell using 1&23—131,032('1 ()fﬁ]t-e%%gé)a% r%rg@it%lr%\c(jv&)x}ee o on
- ro- i

o L o BOE de et A et 0B ORis b eomtse mitabroees vz@rq Npeed atORRR

(lcggil-:i) -75d 0. @il @@TP?@bmcﬁné@ss%sZ\Qer@gg (%J%eg %s ﬁﬁo\%ﬁ) %)lgjq g“%ﬁbig‘

3H), 2. 55scéhd1onowmrcpa:_re¢by(sgquentlﬁbr) adding final concentrations of 0.066 mg/ml ORL- 1
membrane protein, 10 mg/ml saponin, 3 mM GDP and 0.20 nM [*S]GTPgS to binding buffer
(100 mM NaCl, 10 mM MgCl,, 20 mM HEPES, pH 7.4) on ice. The prepared membrane

solution (190 ml/well) was transferred to 96-shallow well polypropylene plates containing 10 ml

mz

of 20x concentrated stock solutions of agonist prepared in DMSO. Plates were incubated for 30
min at room temperature with shaking. Reactions were terminated by rapid filtration onto 96-
well Unifilter GF/B filter plates (Packard) using a 96-well tissue harvester (Brandel) and
followed by three filiration washes with 200 ml ice-cold binding buffer (10 mM NaH,PO,, 10
mM Na,HPO,, pH 7.4). Filter plates were subsequently dried at 50°C for 2-3 hours. Fifty
ml/well scintillation cocktail (BetaScint; Wallac) Was added and plates were counted in a Packard

Top-Count for 1 min/well,

Data was analyzed using the curve fitting functions in GraphPad PRISMO, v. 3.0 and the
results are set forth in table 2 below:
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2.95-3.15 (m 2H), 3.38 (t, 1H), 3.90-4.10 (m 1H), 6.90-7.05 (2H),
7.20-7.25 (m 211). 3-ethyl- | -[

1- (5- et hyl hex- 2-yl)-3-(net hyl)-4-piperidinyl]-1, 3-di hydro- 2Hi ndol e- 2- one;
LC. 92. 3%wupn2/085357357. 4 (Mrl) 'H NVR (CDC13): d 0. 75-0. 9BCT/Hf0211R351, 1. 10
(d, 3H), 1.15-1.40 (m 3H), 1.40-1.75 (m 4H), 1.97-2.10 (m 2H), 2.20 (m
1H), 2.43-2.75 (m 4H), 2.80-2.95 (m 1H), 3.00-3.25 (m 1H), 3.40 (t,
1H), 390410(m1H) 690705(m2|—|) 725(m2H) 3-ethyl-1-]
1-[4-(1- et s [ S- et 1T =T peT T o Iy S ar Ty dro- 2H-|ndo

| e- 2- one L. —0_75~1-05 (m

8H) . 1.10- 1| pNocigaptin 00 (m 7H). 1.90:2.10 (m _ 2H). 2.15-2.43
(m 3H), 2. )Eoﬁfp,ouﬁdSH) 2.75 (d, O. 5H) 2.90-3.25 (m 3@)’?1{@ Mot ] -
IH),3.90-4.00 (m 1H, 6.90-7.01 (m 2H), 7.25 (m 2H). 3-ethyl- | -[
1- (decahydr b3 (53 Y - 1, §-giriydro=—2+ ndol e- 2-
one LC 94 a%lé}%ﬁfﬁenﬂ[]) §ﬁ? 1 &Dﬁ‘ﬂkﬁ 11@:%) d 1. gs‘ 1.90 (t t,
3H), 1. 10 (d 35— 00— 2.40 (b 1k 1240 (m
oH) . 2. 452 ty?f?eff {1- Q‘Pfépxl%@%ﬂ) ‘&P@Gﬂémzldrl@m 2f)L9 3. 40 (bs. 1H),
3.90- 4.15 -Olfrﬂ;(m 2H)  7.25 (m 2H). nds within
t he scope o 3fe¢iryrhd¢ree -[1-§1,2%3,4¢etrahydroR2-napbthghdsent | nvgrita.dbn can b
synt hesi zed| biperdiayldd Sudihydro2N-igdels-2-d¢ WO 02/ 085357 HCT/ US02/ 12351 EXAMPLE

9 Noci cepti n3aftyliderieyl-pit-(1,aih(Abihd L EEPLOFipEMInR]-BET rleh, Tonpounds jwas
obt ai ned us yalla,eZH.flmolmmg assay: Menbranes from rdcombi nant HEK- 293

cell's exprefsr TEHT | rECeptoT, (ORC—1)
(Receptor B gi@g& qgl e Oﬂq%a%ﬁﬁpﬁ)ﬁmn%%?lﬁé% n |ce&((:)ol d hypot @ni c
buf f er (2; ||||vuL J_lI_DI:C‘ n|_17JL /1[\ = M W a nmA-ohAch owed by
honogeni zat 3t 1'{':1ﬁn e-1- [ffp-benzy Xybenzyl)-4-pipefidinyl]-1,3- 516
dihydro-2H-indole-2-one

=

3-ethylidene-1-[1-(benzyl)-4-piperidinyl]-1,3-dihydro-2H- 1854

| indole-2-one
3-ethiylidene-1-[1-(cyclooctylmethyl)-4-piperidinyl]-1,3- 223
dihydro-2H-indole-2-one
3-ethylidene-1-[1-(3,3-diphenylpropyl)-4-piperidinyl]-1,3- 100.7

dihydro-2H-indole-2-one

3-ethylidene-1-[1-(norbornan-2-yl)- 4-p1pend1ny1] 1,3-dihydro- | 922
2H-indole-2-one
3-ethylidene-1-[1-(p-cyanobenzyl)-4-piperidinyl]-1,3- d1hydro- 7652
2H-indole-2-one
3-ethyl-1-[1-(5-methylhex-2-yl)]-4-piperidinyl]-1,3-dihydro- 4
2H-indole-2-one
3-ethyl-1-[1-[4-(1-methylethyl)-cyclohexyl]-4-piperidinyl)-1 ,3- | .86
dihydro-2H-indole-2-one
3-ethyl-1-{ 1-(4-propylcyclohexyl)- 4-p1pend1nyl] 1,3-dihydro- | 40
2H-indole-2-one
3-ethyl-1-[1-(1,2,3,4~ tetrahydro-2-naphthy1)—4-piperidiny1]-1,3- 124
dihydro-2H-indole-2-one

3-ethyl-1-[1-(decahydro-2-naphthyl)-4-piperidinyl]-1, 3- 3.6
dihydro-2H-indole-2-one
3-ethyl-1-[1-(1,3-dihydroinden-2-yl)-4-piperidinyl]-1,3- 143

dihydro-2H-indole-2-one

3-ethyl-1-[1-(cyclooctylmethyl)- 4-p1per1d1nyl] 1,3- d1hydro 2H- 19
indole-2-one

3-ethyl-1-[1-(norbornan-2-yl)-4-piperidinyl}-1,3 -d1hydro-2H— 82.7
indole-2-one

1-[1-(naphth-1-ylmethyl)-4-piperidinyl]-1,3-dihydro-2H- 92
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a tissue grinder/teflon pestle.
at 30,000 x g for

to a final

concentration of 1-3 ng/nm.

Menbranes were collected by centrifugation
15 mn at 4C and pellets resuspended in hypotonic buffer
Protein concentrations were

det er mi nedvost/esg3srhe Bi oRad protein assay reagent with bBOTHE02/18¥Mum

al bunen as
at

-80C. Functi onal

standard. Aliquots of the ORL-1 receptor

g;angrggg rrgsg dBfg%oP(@s prepared by sequentl at | y agdimg Lhrgu _oomee
nM [ 35S] GT g% EF&BFﬁ‘d? lgmB‘hW Mﬁﬁ@ W«j@?z 20 M

7.4) on iceld

to 96-shall

concentrate

i ncubat ed f
t er m nat ed

(Packard) u

filtration
v Na2HPO4,
hour s.
and pl ates

anal yzed us

the result

TABLE 2 Nbc

1- (5- et hyl

3-et hylideng
dr o- 2H=i ndo
3-ethyliden

-1, 3-di hydr

Fifty

rang inu'rlnn (1Q0 d /v

L)

oiv] Inép-Phesylbepziipd-piaseadipy il Ssdibysive-aFnindgje-20

Homg ock _sol utions of agoni st prepared i n DN

ni362 of 20x
50O, Pl at es

menbr anes were stored
SGTPgS bi ndi ng assays were conducted as follows. ORL-1

tomcent rati ons

and 0. 20
EPES, pH
sferred

re

D1-[ B3, 3mlsmmnynmay19-amha{rynq Witfdstraki ng.
debg,pggngl Itratlon onto 96- vveI I

'nlfllter

G-/B filter

gou%m

7 A\ J I+ A5 heoeaauant l \I

£ nl .-.+ s

fotrtomwed

(

ST OeTer T TTre T

en%gmpd in a Packard Top-Count for 1

e 14(h@,3cttetrehyidranapintty-2f Yi)adpiperidinyi}- 1G-aphPad
5 dduydrosB-iddoid2ronan t abl e 2 bel ow. 68 WO 02/

I SMO, v.
085357 PCT/ US

.]%87%/' NaH2P
or -
t32 val | at) wds added

nn/well, Da’g0 |
.0 an

12Reactions \ere

pl at es
by three
10

2-3
a was

502/ 12351

e g5 meffylhdrld-y1) al, T diftydloMW-ingo il N
19Xmé- yI) 4- pi per| |nyI -1,3-11.1 di hydro-

vy} pdene-T-[
2H-| ndol e- d

Ol

ne

% [}l(r’rorbomgﬁ I e A1 -Gy o2 s 21
hro

indole-2-one

iDdgne2-y1)-4-piperidinyl]-1,3-dihydro-2H-

J.ZI% LI UI II .

'18.

1-[1- (cycooctylmethyl)-4-piperidinyl]-1 3-dihydro-2H-indole- | 54.3
2-one

1-[1-(benzyl)-3-(methyl)-4-piperidinyl]-1,3-dihydro-2H- > 10,000
indole-2-one
1-[1-(4-propyl-cyclohexyl)-3-(methyl)-4-piperidinyl]-1,3- 2435
dihydro-2H-indole-2-one
1-[1-(5-methylhex-2-yl)-3-(methyl)-4-piperidinyl]-1,3-dihydro- | 4335
2H-indole-2-one
1-[1-(decahydro-2-naphthyl)-3-(methyl)-4-piperidinyl]-1,3- 366
dihydro-2H-indole-2-one
1-[1-(4-(1-methylethyl)-cyclohexyl)-3-(methyl)-4-piperidinyl}- | 167
1,3-dihydro-2H-indole-2-one
1-[1-(cyclooctylmethyl)-3-(methyl)-4-piperidinyl]-1,3-dihydro- | 189

2H-indole-2-one
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3-ethylidene-|-[1-(1, 3-di hydroi nden-2-yl)-4-piperidinyl]-1,3-20.7

di hydr o- 2H-i ndol e- 2- one
3-ethylidene-1-[1-(naphth-2-yl-methyl)-4-piperidinyl]-1, 3-630

di hydr o- 2hvo nzlgssgs72- one 3-et hyl i dene-1 - PCT/US02/12351

1- (p- benzyl oxybenzyl )-4-piperidinyl]- 1,3-516 di h dro-2H i ndol e-2-one
3-ethylidene-|-[1-(benzyl)-4-piperidinyl]-1,3-dihydro-2H 1854 indol e- 2-one
3-ethylidene-1-[1-(cycl ooctyl net hyg kzﬁa idinyl]-1, 3 22.3

di hydr o- 2H i ndol e- 2- one 3-et hyl i dene- fLEQB

1- (3, 3-di phenyl propyl ) - SYNTFERSISiOF CERT AN HEAD GROEPS- 2H- i ndol e- 2- one

3-ethyli =l ;(nor bor nan- 2-yl) - 4- pi peri di nyl ] -1, 3-di hydr o-922
2H- i ndol ﬁ@h@—

3-ethylidene-|-[1-(p- cyanobenzyl) 4-pi peridinyl]-1, 3 di hydr o- 7652
2H-i ndol e- 2-one 3-ethyl -

-[1- (5- et hyl hex-2-yl)]- 4 pi peridinyl]-1, 3-di hydro-4 2H i ndol e- 2- one
3-ethyl-1-[ 1-[4-(1- nethylethyl)-cyclohexyl]-4-pkaeridinyI]-1,3-.8ﬁ

di hydr o- 2H-i ndol e- 2-one 3-etfyl-1-[ =0
1- (4- propyl cycl o@&ﬂz) 4- pi p&ri di Ng(QAdzEH di h 40 2H lndol e- 2¥0Ohe
3-ethyl-1-[1-(1 té’tra rom’) 4-p@er|d|—3-é-l—]—*l3l di h
dro- 2H i ndol e- 2- one 3- et hyl 1

' Q0
-[ 1- (decahydr o- 2- napht hyl ) - 4 pi peri di nyI] 1, 3-3. BJdl hydro 2H i ndol'e! 2- one
3-ethyl-1-[ 1-(1,8-di hydroi nden-2-yl)-4 plperldlrgyl] 1, 3-43 7
di hydro-2H-i ndol e- 2-one 3-ethyl-1-]| : ‘
1- (cycl ooctyl net hyl) - 4- pi peridinyl]-1, 3-di hydro-2H 9 i ndol e- 2- one

NH Q—NH
Qo Lo

N

é : Na(OAc)3BH
o)
+ ¢ acetic acld, DCE @ ~

H HN (?
3 < o
10 9 ' - 8

Hz/Pd(OH); Ho/Pd(OH),
MeOH MeOH

NH _ Q—NH
Oy, Q. =0

. N N
Na(OAc)3BH é
acetaldehyde, DCE .

HN H NH;

~
—
i
-

Procedure;
To a mixture of 4 (21.6 g, 0.2 mole), 5 (15.6 g, 0.1 mole), acetic acid (6 g, 0.1mole) in

500 ml of dichloroethane, 29.7 g of sodium triacetoxyborohydride (0.14 mol, 1.4 eq) was added

in one portion. Gas evolves between 30 min and 1 hr. The mixture was stirred over night. TLC
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3-ethyl-1 -[1-(norbornan-2-yl)-4-piperidinyl]-1,3-di hydro-2H82.7

I ndol e- 2 one 1-[1-(naphth-1-ylnethyl)-4-piperi d| nyl]-1, 3-di hydro-2H 92 69
WO 02/ 085357 PCT/ US02/ 12351 i ndol e- 2-one

1-[1- (napW®eze853sinet hyl ) - 4- pi peri di nyl] - 1, 3- di hydr o- 2H- ROVUPRAEIR- 2- one
1-[ 1- (p- phenyl benzyl ) - 4- pi peri dinyl ] -1, 3- d| hydro 2H-i ndol e- 2- 1362 one
1-[1- (3, 3-Bi s(phenyl )propyl) 4- pi peri d| nyl]-1, 3-di hydro-2H 12. 5

i ndol e- 2-imdieated the reaction is complete. 1 N NaOH %SOO ml) was added to quench the reaction. The

1-[ 1- (p-cyanphenzyl)-4-piperidi nyl]-1, 3-di hydro-2H-indol e- 2- 1267 one

1- [ | - ( p- WESRRIR LaYey Bidh sspeyated. aﬁﬂé@rmpwllwe&was eHirepied by BROAC (BQmml ®)2Tbae
él Ll Eé %&%Pﬁie% ?gﬁﬁ@é’\%ﬁ@ﬁfw&nrIgoté(ésﬂlmllcapdoﬂ%'agd ¥ L diveht gvaggrazedto giveared
1-( % h)yll witish wag/¢olunin fitraeadi (GYRYAN, 25 %Et0Ab ot 0% Hexane)tb givél 4 3f prouct
1-[1-(no nan- 2- ﬁé&%@ pi peridinyl]-1, 3-di hydro 2H-i ndol e- 2- 215 one
1-[1-(1 F@Htrec?fj - y1) - 4- pi peri di nyl | - 3d|hydro 2H 18. 7

i ndol e- ound6

1-[1- (cycooc | met hy 4p|per|d|nyl] 13d|hydro 2H i ndol e-54. 3 2-one
1-[1 - (berd§i )!1/78-269@' 1).- 4- pi per| di nyl] -1, 3-di hydr o- 2H > 10, 000

I ndol e-

2 hak ki BI1 596 S o 0SB P Bl b 243

(m, 4H).

To a solution of 13.5 g of 6 (54.4 mmol) in 50 ml of acetonitrile, 11.02 g of
carbonyldiimidazole was added in one portion, The mixture was stirred over night. Solid
precipitated out of solution which was ﬁltéred and washed by H,0 and TBME to give 1.5 gof
product. The filtrate was evaporated and the crude material was dissolved in EtOAc, washed
with water and saturated potassium carbonate solution. The organics were dried over potassium
carbonate. The solvent was evaporated to give a second batch of solid with a pinic color which
was columﬁ filtrated (10%Et3N, 40%EtOAc and 50%Hexane) to give another 4.5 g of product
7 (81 %, combined).

Compound 7

MS: m/z 274.7 (M+1).

'"H NMR (CDCLy): d 1.50 — 1.90 (m, 7H), 2.50 (1, 2H), 4.00 (m, 4H), 4.50 (m, 1H), 7.10 (m,
3H), 7.25 (m, 1H).

A mixture of 7 (7.5 g, 27.4 mmole) and 8.26 g of PPTS in 50 ml of acetone and H,0
(10:1) was stirred in refluxed over night, The mixture was cooled to room temperature. and

-acetone was evaporated, Addition of water to the mixture 1n1t1ated crystalization to give 3 g of
product 8 (47.4%).

Compound 8

MS: m/z 231 (M+1). :
'HNMR (CDCL): d 2.20 (m, 2H), 2.60 (m, 2H), 4.50 (m, 1H), 7.10 (m, 4H), 9.5 (br, 1H).
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di hydr o- 2H-i ndol e- 2- one o _

1-[1- (5-nmet hyl hex-2-yl)-3-(nethyl)-4-piperidinyl]-1, 3-di hydro-4335

2H-i ndol e- 2- one o

1-[ 1- (decawgaressBTnapht hyl ) - 3- (et hyl ) - 4- pi peri di nyl ] - 1, BCBES02/12351

di hydr o- 2H-i ndol e- 2- one _ o _
1-[I-(4-(1-nmethyl et hyl)-cycl ohexyl)-3-(nethyl)-4-piperidinyl]=167 1,3-dih
dr o- 2H i ndol e-T3-aemigture of 8 (7.75 g, 33.65 mmole), benzylamine (3.61 g, 33.65 mmole), acetic acid

1-[1-(cycl qQoctyl meth -3- (et hyl)-4-piperidinyl]-1, 3-di hydro-189
2H[i néo?’éﬁ%@%ﬁ%@mﬂ}é %)'2]/5@8’511%9}10]1*)@'99@13@2/1Q-Qg@iSCEJ)WWLHEGtmbeWHEEI(@.D: |
CERTAI N HEAR, GRQHPRa0 SOEFMFork pobhi, R ovdls thobBen 30N AN 3BHmAGRk g aci o
DCE CDI NH or 'O HN 10 H :
was stitred over night. TLC indicated the reaction was complete. 1 N NaOH (500 ml) was added
to quench the reaction. The organic layer was separated and the aqueous layer was extracted with
EtOAc (300 ml x2). The combined organics were dried over potassium carbonate and the
solvent was evaporated to give a brown solid, which was column filtrated (5%Et3N, 25%EtOAc
and 70%Hexane to 10%Et3N, 40%EtOAc and 50%Hexane) to give 4.7 g of product 10 as a

white solid (53.4%) and 3.01 g of product 9 as a white solid (34.2%).
Compound 9

MS: m/z 322 (M+1). ,

'HNMR (CDCLy): d 1.40 (m, 2H), 1.80-2.35 (m, 6H), 2.70 (m, 1H), 3.86 (s, 2H), 4.30 (m, 1H),
7.10 =7.50 (m, 9H), 9.6 (br, 1H),

Compound 10
MS: m/z 322 (M+1).

'H NMR (CDCl,): d 1.60 (m, 4H), 1.90 (m, 2H), 2.60 (m, 2H), 3,10 (m, 1H), 3.84 (s, 2H), 4.50
(m, 1H), 7.10 ~7.50 (m, 9H), 9.6 (br, 1H). '

2 g of PA(OH)2 was added into a solution of 30 ml of methanol containing 4.7 g of
compound 10. The resulting suspension was hydrogenated at 50 psi for 12 hrs at room
temperature. TLC indicated the reaction was complete over night. The solution was filtered
through a pad of celite to remove the catalyst. The celite was washéd with méthanol twice (20
ml). The organics were combined and solvent '\'avas removed to give a pale solid which was

purified by chromatography (10% MeOH, 90% EtOAc) to give an off white product 11 (1.79 g,
50.7%). '

Compound 11
MS: vz 232 (M+1).

'HNMR (CDCL,): d 1.50-1.85 (m, 8H), 2.60 (m, 2H), 4.30 (m, 1H), 7.10 (m, 3H), 7.30 (m, 1H).
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Na(QAc)3BH n.N + y acetic acid, DCE HN H2/Pd(OH) 2 MOH HN Procedure:
Na( GAc) 3BH acet al dehyde, DCE NHZ 11 9 H2/Pd(OH2 MeOH NH2 1 8 0 To a
mxture of 4 (21.6 g, 0.2 nole), 5 (15.6 g, 0.1 nole), acetic acid (6 g,
0. 1nol e) iwoo5@33s11 of di chl oroet hane, 29.7 g of sodi um PCT/US02/12351

triacetoxyborohydride (0.14 not, 1.4 eq) was added in one portion. Gas
evol ves ‘between 30 mn and 1 hr. The m xture was stirred over night. TLC 71

VO 02/ 0853157al?ﬁﬁhk1§%2/112@571 i ndi ﬁxﬁ{og,?t g\&m@g&é (@8 gg o%)em ko Ty NgoH

(500 M) was added-to quenc the re wasS separ at ed
and the acﬂh@%@f@ethmﬁeil 2 M§0@Rmﬂame®dybyoﬁtdﬁé€(](0mnnbl XZl)eq) Wheadd@@ﬁ‘bcbd’éed

d t and the solvent evaporated to
i ve o redt Gt o SOBsRE AR i Aer drEd TRSIEESG ws sl chevamEOiEExanc)

to givel4d 1gd102itecpthe es4cion PasaBmplerd) i NENATH (ﬁoﬁiﬁMs adtBIBABE L Bhe reaction. The
: orgamc layer was separated and the aqueous layer was extracted with EtOAc (300 ml x2) The
combined organics were dned over potassium carbonate and the solvent was evaporated to give

a brown oil which was ch}omatographed (10%Et3N, 40%EtOAc and SO%Hexane) to give 1.5

gofproduct2 asa stlcky oil which recrystahzed from TBME to give a white solid (78%)
Compound 2

MS: m/z 259.7 (M+1).

'HNMR (CDCL,): d 1.15 (t, 3H), 150 ~1.95 (m, 6H), 2.40 - 2.75 (m, 4H), 2.95 (m, 1H) 435
(m; 1H) 7.10 (m, 3H), 735 (m, 1H).

1.5 g of Pd(OH), was added into'a solution of 30 ml of methanol containing 3.01 g of compound
9. The resulting suspensibn was hydrogenétcd at 50 psi for 12 hrs at room temperature. TLC
. mdxcated the reaction was complcte over night.” The solution was filtered through a pad of cehte
" to remove the catalyst, The celite was washed with methanol twice (20 ml). The organics were
combined and solvent was removed to give a pale solid which was punﬁed by chromatography
(10% MeOH, 90% EtOAc) to éive an off white product 1 (i 68 g, f7 .4%).
~ Compound 1
MS: m/z 232 (ML),

'HNMR (CDCL,): d 1.50 (m, 2H), 1.90-2. 35(m, 6H), 3.00 (m, 1H), 4.30 (m, 1H) 7.10-7.30 (m,
4H).

74




M5: mlz 249.3 (M¥l). "H NWR (CDC13): d 1.50 - 1.90 (m 6H), 2.05 (m 2H),
3.30 (m 4H), 3.95 (s, 4H), 6.60 -6.80 (m 4H). To a solution of 13.5 g of
6 (54.4 mol) in 50 nmM of acetonitrile, 11.02 g of carbonyldiim dazol e was
added i n omeopesssizon. The m xture was stirred over ni ght PCBHS2412351
precipitated out of solution which was filtered and washed by H2O and TBME
to give 7.5.g of product. The filtrate was evaporated and the -crude
materi al v@sgfhvgsel ved in Et OAc, washed w th water and saturated potassium
carbonat.e 'sofution. The organics were dried over potassium carbonate. The
sol vent was evaporated to give a second batch of solid with a .pink color

whi ch was colum filtrated (10%&t 3N, 40%t OAc and 50%dexane) to give
another 4,5 g of product 7 (81 % conbined). Conpound 7 Ms: mz 274.7
(Mr1). "H NMR (CDClB) d 1.50 .- fQQO (m . 7H), 2.50 (¢ 2H), 4.00 (m 4H),

4. 50 (mﬁ)v 10 (m ~ 3H), @"%@m 1H). A nixt rq{,wgf 7 (7.5 g, 27.4

mmol e) a 72_8 g ofgyPPTS in m1 of aggtone an 20~ 10: 1) was stirred
in refluxed over‘m‘gzzg—‘fne e was—eoeted to rdqomtenperature. and
acet one vvas@vapora d Add|t| f WEPRHPB 't he migDure initiated
crystalizafiéh to give 3 g of b#oduct "X 47, 49 ound. 8 M5: nfz 231
(M) . 'HNMR(CDC13) d 2.20 , 2.60 (m 2H) 4.50 (m 1H), 7.10 (m
4H), 9.5 (br, 1H). 72 WO 02/ 085 7 PCT/ US02/ 12351 Td'%a mixture of 8 (7.75

g, 33.65 mol e), benzylam ne (3.61 g, 33.65 mmol e), chgltal(@Aach (2.0

33.65 mole) in 150 mM of dichloroeethane, 10.3 g of qdi,um. See
triacetoxyborohydride (47.1 mol, 1.4 eq) was addedy in one'portion.. Gas
evol ves between 30 min and 1 hr. The mxture was stirred over night. TLC

i ndi cated the reaction was conplete. | N‘i(,éeo m) was ;mided to quench

the reaction. The org /r“ayer was separ @: nd the a@:FNJS Iayer was
extracted with @- = NSO

~o * Hy/Pd(OH), E’) S
é MeQH _ ; + . . ‘

3 . 14 15

HgN

Procedure:
' About 2.5 g of NaH was washed by THF twice, suspended in 100 ml of DMF, then 8.15
g of 7 (38 mmole) was added to the mixture. Gas evolves, and afier 5 minutes, 7, 13 g of ethyl
- iodide (45.7 mmole) was added. The mixture was stirred over night. LC/MS indicated that the
starting material was completely consumed. The reaction was -cooled down and H,0O was added

to the mixture. The product started to precipitated out of solutlon The crystals was collected by -
filtration to give 9.7 g of 12 (84.7%).

Compound 12
MS: m/z 303.3 (M+1).

HNMR (CDCLy): d 1.30 (£, 3H), 170~ 1.90 (m, 6H),2 50 (m, 2H), 3.85-4.00 (m, 6H), 4. 50(rn,
LH), 7.0 (m, 3H), 7.25 (m, 1H).

A mixture of 12 (9.7 g 32.2 mmole) and 9.72 g of PPTS in 50 mi of acetone and H20
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Et OAc (300 ml x2). The conbi ned organics were dried over potassium
carbonate and the solvent was evaporated to give a brown solid, which was
colum filtrated (5%t 3N, 25%t QAc and 70%dexane to 10%kt 3N, 40%t OAc and
50%exane)wo02/0859%9 4.7 g of product 10 as a white soli dPCBRSIIR3ZNd 3. 01 ¢
of product 9 as a white solid (34.2% . Conpound 9 Ms: mz 322 (Mt1l). 'H NWMR
(CDC13) d 1.40 (m 2H), 1.80-2.35 (m 6H), 270(m ‘1H), 3.86 (s, 2H).,

4.30 100;1) whs H€Hlud 522
(|\/|+1) ( m ' ﬁpl\/lé)( CD%:I&??)X dgﬁb{hgggt ?Tﬂesrﬁ&tu@e (VQ§ eoo to 5%%5%“%%‘4@&?%@% (m

1H), 3. 84 pupporatad, Agdition of vigtertpifhe mixtee mfhaﬁaﬁ c(ys\ah?dﬁ)bn tgife §.85 g ofpkdduct B 9 of
Pd(OH) 2 vvags ed into a solution of 30 n of methanol containing 4.7 g of
conmpound 1 @ resul ting suspension was hydrogenated at 50 psi for 12 his
at room t€Eompoandit®. TLC indicated the reaction was conpl ete over night.

The sol ut t hr ough d of celite t the catal yst.
The ool |t e MRS L tot hanol ¢ ‘v’fceo(zge n). The organics were -
mbi ned afiNaak i fied
by chr omat g aahe (Lo Save e (38, S8 b @2589#%&%&&8@3 )
11(1:79 g, ma”d%m Corrpound 11 MB: .mfz 232 (M+1) "H NVR (CDC13)
1,50-1.-85 8 7.30(m | 73
VO 02/ 0853\539] PCﬁ) BE Tﬂgi%‘?@? & %%ié%?'é) 'BFnzi@H{l&e (% &g !?—2 amm_lﬁ)ea)cetlc all_cbld
acet al dehy @59 § 283 rmolé) i 1508l ef)dlbmor'é&h@e 986 6 9f§b'alu?1{ t%%%ég&gﬁorﬁﬁ%@g @

sodiumtri acet ox%{bor ohydride (10.3
portion. Gy b $ekswarcadded in @@ peitionaGas &vcﬁves bEtveeenBR mih @nd\aBr, S’Ihérrﬁl&dxr@ver

TR o e e SR SR B SR e
aqueous | ayequencistherenctiomt Ehe ovigrtic EyéDAs fepBAtelandR) aqu-EB\?s layer was extracted with
EtOAc (300 ml x2). The combined organics were dned over potassmm carbonate and the
solvent was evaporated to give a brown solid, which was column ﬁltrated (5%Et3N 25%EtOAc
and 70%Hexane to 10%Et3N, 40%EtOAc and SO%Hexanc) to give 1. 52g of product 14asa
whlte solid and 1.08 g of product 15 asa white solid.
Compound 14
MS: m/z 350.QM+1). |
'H NMR (CDCl,): d 1.35 (t, 3H), 150 (m, 2H), 1.65 (m, 4H), 1.95 (m, éH), 2.60 (m, 2H), 3;02
(m, 1H), 3.83 (s, 2H), 3.95 (ddd, 2H), 4.45 (m, 1H), 7.00 ~7.50 (m, 9H),

Compdund 15
MS: m/z 350 M+1),

'HNMR (CDCly): d .35 (m, 5H), 1,90 (m, 2H) 2.10-2.35 (m, 4H), 2.70 (m, 1H), 3.83 (s, 2H),
3.95 (ddd, 2H), 4.40 (m, 1H), 7.00 ~7.50 (m, 9H). '

0.3 g of PA(OH)2 was added into a solution of 20 ml of methadol containing 0.5 gof
compound 14. The-resulting suspensmn was hydrogenated at 50 psi for 12 hr at room

| tempcrature TLC mdlcated the reaction was complete over night. The solution was filtered
~ through a pad of celite to remove the catalyst. The celite v was washed with methanol twice (20

ml). The organics were _comblned and solvent was removed to give a pale solid which was
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conbi ned organics were dried over potassium carbonate and the sol vent was
evaporated to give a brown oil which was chromat ographed (10%&t 3N,
40%kt CAc and 50%exane) to give 1.5 g of product 2 as a sticky oil which
recryst al iwed2éssssn TBVE to give a white solid (78% . CoRPOURR/I123WE:. iz
259..7 (M+1). 'H NMR (CDC13): d 1.15 (t, 3H), 1.50 -1.95 (m 6H), 2.40 -
275(m 4H), 2.95 (m. IH), 4.35 (m 1H), 7.10 (m 3H), 7.35 (m 1H).

5 g of Ftdlﬁﬁbﬂﬂymematd@mﬂhy (10% MeGH) 9004 BIDAX) t3Bvekn Of whRE HaBR: 3 ¢RVLAL ni ng
3 01, go onpound 9. The resulting suspensi on was hydrogenate at~ 50
psi for 120Ms at roomtenperature.. TLC indicated the reaction wds
conpl ete oF&hnéi The solution was filtered through a pad of celite to
renove the ca?al yst. The celite was washed with net-hanol twice (20 m). The
organi cs Wéfe m/g@3Bi(Med).and sol vent was rermoved to give a pale solid which

was purifiy % NeOH, 90% Et OAc)_to give an off white
product 1 W@B%@ag%%m EI%@ —1 880, §H): 259 4my RADL 3,20 (VR G018y, d
1.50 (m 2H)), 43098 PHBT. 10, 51;9 asmaougm 1H), 4.30 (m 1H), 7.10-7.30 (m
4H). 74 WO 02/ 085357 SCHEME 2: " H2N '3 PCT/ US02/ 12351 0 13 Na( OAc) 3BH
acetlc aC|d DCEIVEO—lU+

| EXAMPLE 11
ATTACHMENT OF TAIL GROUPS

Tail groups were attached to the head groups according to the following procedures:

- R-Br. Et3N

‘, / DMF o
EPN \ ’R,j\%z -

NaCN3BH, HOAc -
mol. selves, MeOH ' .

R R

-0

2

General procedure for alkylation:

To a solution of the amine (1eq and triethylamine (1 eq) in dlmethylformamlde was
added 1 eq of alkyl bromide or chloride in one portion. The mixture was stirred and heated at
80°C over n.lght. TLC indicated the reaction was complete. The reaction was quenched by the
addition of water followed by 1 N'NaOH to pH 10. The mixture was extracted 2x with EtZO. The

| combined organic extracts were dried over potassium carbonate and the solvent evaporated,
followed by chromatography to give the pure product, |
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H2/ Pd(OH) 2 HN 14 15 Procedure: About 2.5 g of NaH was washed by THE tw ce,
suspended in 100 mM of DM, then 8.15 g of 7 (38 nmmole) was added to the

m xture. Gas evolves, and after 5 mnutes, 7,13 g of ethyl iodide (45.7
mol e) waswedzles33s7The m xture was stirred over night. LCPUEUSIMI28t ed t hat
the starting material was conpletely consuned, The reaction was cool ed
down and H20 was added to the mxture. The product started to precipitated

out of sol gthchl 'Bbgalﬁ.@y ted by filtration to give 9.7 g of
12 (84.7% . Co lgun &Iﬁhrﬁﬁtmg‘dlggé&% "H NMR (CDO 3): d 1.30 (t,

\;)Hz)S (1 7031 90 Yap n@pegure of k@oenyr ﬂﬂﬁhyde?(B%%agﬁx;((m cq%"ﬁnd ébeﬁ@a&lfﬂ(l c&);) ’

. e

of PPTS i obgarla1 s efbod sBliun by o G 62¢1b853mr!n@rrﬂlbsmtmm3 sttt 3 y
was 1 ef | uxedr aighl ambailtemfhiauisl XU faitfied BROLESA Ak SQMLEMSL ALLE S, a0

acetone was evaporated, Addition of water to the B X P raptiap was
crystali zaﬁ‘ieBFMd(?Y&Pe\P@d@OBQf yaier fojewetlioyt 1 WNaOIB®.p3040. ThenmiomAtykdxiraddy N z

:2))-585( '(\Ac*]‘l) 2|2_$ wliih!\ﬁﬂ;b ﬁ%oﬁbm& c%ge?‘mct %ﬁtfaﬁ%l&ér?glna&) ﬁ§l§{tWaé31Bmzcgga%pgteglgg e 26. 5

mol e) , . bemwnamapera(ez Blloged Bﬁclﬁoxﬁﬁt@%ﬁbhy 8Gdld the ffk Grodhdy, 59 9. 26.5 ol e)
in 150 m of dichl.oroethane, 7.86 g of sodiumtriacetoxyborohydride (37.1

mmol, 1.4' eq) was added in one portion. Gas evolves between 30 mn and 1

hr. The m Thafsllo cSibAURE WH¢E Mrdya it C.indj cat d t he reaction was
conplete. I N NaOH 5oobm ) was &é@ggﬁ by -ﬂta%hin% t%adt groups using "the general
procedures described: :

1-[4-(benzylémiﬁo)-cyclohexyl]—3-ethyl-1,3-dihydro-2H-benzimidaéol-2-one
1 -[4-(benzylamino)-cyclohexyl] ~-3-ethyl-1 ,3-dihydro-2H-benzimidazoI-2-one'

1-[4-[(naphth-2 -yl-methyl)ethylammo] cyclohexyl] 1,3- dlhydro 2H-benz1m1dazol 2-one
MS: m/z 400 2 (M+1)

1-[4-(norbornan-2-ylamino)-cyclohexyl]-1 ,3-dihydro-2H-benzimidazol-2-one
MS: m/z 326.3 (M+1) '

1- [4 [[4-(1-methylethyl)-cyclohexyt)amino]- -cyclohexyl]-1,3- d1hydro-2H benzimidazol-2-one
MS: m/z 356.4 (M+1) '

- 1-[4-{(decahydro-2-naphthyl)amino]-cyclohexyl]-1,3-dilydro-2H-benzimidazol-2-one
MS: m/z 368.2 (M+1) '

1-[4-(6thy1amino)-cyclohexylj-1 ,3-dihydro-2H-benzimidazol-2-one

1¥[4-(benzylamino)-cyclohexyu-1,3-dihydro-2;{-benzimidazo1-2-one
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to quench the reaction. The organic | ayer was separated and the aqueous

| ayer was extracted with EtOAc (300 mM x2). The conbi ned organi cs were
dried over potassium carbonate and the solvent was evaporated to give a
brown sol iwpoehssssy was columm filtrated (5%t 3N, 25%t CAPCTAISKR/I23%MHexane t o
10%&t 3N, 40%t OAC and 50%dexane) to give 1.52g of product 14 as a white
solid and 1.08 of product 15 as a white solid. Compound 14 MS: mz

3585%1)2%“(“2%6%“93@ T i ‘*&5’%&&8@1? 15705 (tad, ok

4.45 (m 1H), 7.00 - 750(m 9H) . Conrpound 15 Ms: mz 350 (MF1l). .' H NMR

(s dh%“ Al Fhnp hesifol-Beigbelity S iyt 1 3B r B e {26

Pd(OH) 2 waMSadoed6d. h+a) sol ution of 20 m of nethanol containing 0.5 g of
conpound 14, The resultin sush%:nsmn was hydrogenated at 50 psi for 12 hr

at room t SHPRIRLGPLL): ﬂ’cg@ G Dal S8 1t7r$e(mr,éH¢,t1| Y(by2is), CORNh, B, DIS(m, VYNt -
The sol uti eRoWaS red e rem)ve t he catalyst.
The celite vvagﬁ HIILE?%@ 4H¥‘r2 ;{%gfﬁ m %@ J‘h%?‘n e 08P (B 13 e
conbi ned and sol vent was renoved to-give a pale solid whi ch was 76 WO

02/ 085357 UI’If ed by chromat ography (10% NMeOH, < 90% Et QAc)
to give an?g ngﬁo?ciy%ﬂfé‘éfﬁﬁmg E@@é‘eﬁﬁ )-3-etlpyigg 3-di Helgbn@nii@zokd-zn@ 32
(Mrl). 'H MYRg%eDC13): d 1.35 (t, 3H), 1.50 -1,85 (m 8H); 2.60 (m 2H),

3.20 (m -1@ :3.95 (ddd, 2H), 4.30 (in; 1H), 7, 10(m 3H),.7.30 (m 1H).
EXAMPLE 11 SA NT OF TAIL GROUPS Tail groups were attached to the head

gr oups aCC%ﬁNﬁQ(éﬂcH‘& 564 QYD 9ay 25684158 . 50(m 2H), 2.90(m, 1H), 3.90(ddd, 2H),
420(m, 1H), 7.10(m, 38, 7.30(m, 1K),

1 [4-[(naphth- 2-yl)am1no] -cyelohexyl]-3- ethyl-l 3- d1hydro-2H-benz1m1dazol 2-one -
LC: 97% '

MS: m/z 399 -

'HNMR (CDCL):.d 1.50 (t, 3H), 1.80 (m, SH), 2.0 (m, 2H), 2.70(m, 2H), 3.10(m, 1H), 3.90(m,
2H), 4.0( m, 2H), 4.-40(m, 1H), 7.10(m, 3H), 7.50(m, 4H), 7.90(m, 4H),

1-[4- [(p-benzyloxybenzyl)amlno] -cyclohexyl)-3-ethyl-1,3- dlhydro 2H-ben21m1dazol 2-one
LC: 97%

MS: m/z 455

'HNMR (CDCL): d1.40 ({, 3H), 1.70 (m; 2H), 1.90 (m, 3H), 2.60(m, 4H), 3.10(m, 1H), 3.80(,
2H), 4.0(m, 2H), 4.50(m, 1H), 5.10(s, 2H), 7.10(m, 6H), 7.50(m, 6H), 7.90(m, 1H).

1-[4- [(cyclooctylmcthyl)ammo]-cyclohexyl] 3-ethyl-1,3- dlhydro 2H-benzn‘mdazol 2-one
LC: 99% :

" MS: m/z 369

'"HNMR (CDCL): d1.40 (, 3H), 1.70(m, SH), 1.90(m, 12H), 2,10(m,3H), 2.40(m, 2H), 2. 50(d
2H), 3.30(m, 1H), 3.90(m, 2H), 420(m 1H), 7.10(m, 1H), 7.30(m, 3H),

3
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R-Br, Et3N DMF 7NO HR1AR2 NaCN3BH, HOAc nol. selves, MeOH R General
procedure for alkylation: To a solution of the amne (1 eq) and
triethylamne (1 eq) in dinethylformam de, was added 1 eq of al kyl brom de
or chl ori dwoiov0ss9%y porti on. The m xture was stirred and REAUSHR/KRBS1 80C over
night. . TLC i ndicated the reaction was conpl ete. The reaction was quenched
by the addition of water followed by 1 N NaOH to pH 10." The m xturewas

extract ed Qona NG a dr.ied quer

ot hoal am Eh P e e AL RO B B R e aphy
to give theCp% product. 77 WO 02/ 085357 PCT/ US02/ 12351 General procedure
for reductjy em%@ tion: To a m xture of ketone or aldehyde (1 eq), am ne
(1 eq), and acetic acid (1 eq) in nethanol, “was added sodi um

cyanobor oh{HINMEIe(ATCIY): €430 (t/BEDNE.7

ni ght at room terrper?atb e.( }g i nm%gltigq Sog aié?(?{{c?elm 2§5%Pﬁ?23%}1’rﬁe
reacti on weB):2g0heibe. 19§m>tlﬁé 3R0dit IHn4. a‘ﬁ(nwéﬂém 30Gh) 140ty 1H), M3bBE}H)0 pH
10. "The m xture was extracted 2x with Et20 The conbi ned organi ¢ extracts
were dried over potassium carbonate and the solvent evaporated, followed
by chromat dg4-aphphehyiberizyBarhing]-prlchepnPsldgbamdiia, i-@m&wﬂgb&ﬁ{mam% ofEr e
pr epar ed b{ Moq,;hl ng the tail groups using the general .procedures

descri bed: =C:

1-[ 4- (benzmsam/ga),o gmh.q) exyl]- 3- et hyl - 1, 3- di hydr o- 2H benzi m dazol - 2- one
1-[4- (benz am nozdﬁ cl ohexyl ] -3-ethyl -1, 3-di hydr o- 2H- benzi m dazol - 2- one-

1[4 Cnap AR Ve 10 5141, 250250 (e 2HOB0MOYL B (e 34D 195 92 Ehi2epnessm daz
ol - 2-one Mg 213527 £, %HS'\‘}*Q« 28D, 7.60-1.72 (m, 6K, 778 (d 2H),

1- [4 [(1,2,3,4- tetrahydronaphthyl)ammo] cyclohexyl] 5- carbamoyl 1,3- d1hydro 2H-
benzimidazol-2-one -

LC: 93.9%

MS: m/z 405.7 (M+1) |

'H-NMR (MeOH-d,): d 1.70 (m, 2H), 1.85 (m, 1H), 2.02 (m, 2H), 2.39 (b, 3H), 2.50 (m, 2H),
2.90 (m, 1H), 3.00 (b, 2H), 3.35 (m, 1H), 3.60 (m, 1H), 3.72 (b, 1H), 4.35 (m, 1H), 7.15 (b,
4H), 7.40 (d, 1H), 7.60 (s, 1H), 7.65 (d, 1H)..

1 -[4-[(4-propyl—cyclohcxyl)amino] ~cyblohe‘xyl]-5 -carbamoyl-1,3-dihydro -2H-benzimidézol-2- _
one '
LC:100%

' MS: m/z 399.6 (M+1)
H-NMR (MeOH-d,): d 0.95 (t, 3H), 1,10 (m, 1H), 1.20- 1.60 (m-6H) 1.70 (b, SH), 1.80-2,00

(m, 4H), 2.10 (m, 1H), 2.30 (b, 2H), 2.45 (m, 2H), 3.25 (m, 1H), 3.50 (m, 1H), 4.40 (m, 1H),
7.40 (d, 1H), 7.60 (s, 1H), 7.65 (d, LH).

1- [4 [(5-mcthylhex-z-yl)ammo] cyclohexyl] 5- carbamoyl-l 3-dihydro-2H-benzimidazol-2-one
LC: 100%

MS: m/z 373.5 (M+1)
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1-[ 4- (nor bor nan- 2-yl am no) - cycl ohexyl ] -1, 3-di hydr o- 2H benzi m dazol - 2- one
M5: mz 326.3 (M+l) . 1-[4-[[4-(1-nmethylethyl)-cycl ohexyl]am no
] -cycl ohexyl ]-1, 3-di hydr o- 2H benzi m dazol -2-one Ms: m z 356.4 (M+l)

. 1-[ 4- [ (dewolwgaisses72- napht hyl ) ami no] - cycl ohexyl ] - 1, 3- di hy ®C3AUBPE13&Fizi mi dazol
_2- one Ms:,mz 368.2 (Mt1)
1-[4- (et hyl am no) - cycl ohexyl]-1, 3 di hydr o- 2H ben2| m dazol - 2- one

1-[4- (benzyk -

02} 08(5357 1- §4ﬂ;ﬂ!mg¥%&%¥ ch o%gy}l‘ﬁy@‘ éﬂ;} ﬁ%‘?éﬁ“%@nﬁ?ﬁ%éﬁﬂvg one
PCT/ US02/ 1@83H),2.30[(xs, 2Hj, amoamsznylz}memzsﬁ amnm,czﬁ]) 438/, ng)qydo](d C%{& ’pg(b‘léy -
3-.di hydro 5—!—7%5@ dazol -2-one Ms: mz 466.3 (M+l) "H N

1.30 (t, Ffl {1?1)75(m 2H), 1.90 (b, .2H), 2.02 (b, 2H),220(m 2H)
2.80 (m 1H), 299(m 4H) 3.75 (s, 2H), 3.90 (m 3H), 4.25 (m 1H),
6.95-7,45 (m l_;!)h {3&% cl ooct yl met hyl ) am no]

- cycl ohexylljl44(dee WTD@’IB*P Wg@iﬂ@o IpasiclobexailJri - chatamhoyR 1 3 rihydtd2 H-BOdsidvBazat2 z
384.5 *H N\R, (CDC13): dl .40 -1.90 (m 24H), 2.30 (m 2H), 2.50(m 2H),
2.90(m 1H), 3.90(ddd, 2H), 4.20(m 1H), 7.10(m 3H), .7.30(m 1H).
1-[4-[(napmme%| ) ami no] - cycl ohexyl ] -3-ethyl -1, 3-di hydro 2H benzi m dazol - 2

- 9HNI\/RCDCI3 d 1.50 (t, 3H),1.80 5H),- 2.0
((r)nnezH) 2%%(%@42%7( 13o(m 1H)( 390%m 2H) 4(0( mH)zH) 4(T0(mH)1H)

10 3H) QS/ja) 3
- cycl( g]hexgil) ?—I\gMgt hyl -Hﬂc c}j(f%@g(lﬁtr% @Egnmdr—nﬁagég 5%6'?2 @Xﬁ?}e%#)%nghé
455 ' HNVR ((@DUHR)7. 42c(d111711)i)7{50 (s 31-]) 71707(6 (Hr) 2H) 1.90 (m 3H), 2.60(m 4H),
3. 10(m 1H), 3.80(s, o _

1-[4- (cyclooctylammo) cyclohexyl] 5- carbamoyl 1,3- d1hydro-2H—ben21m1dazol 2 -one;
LC:95.4% ' '

 MS: m/z 385.7 (M+1) .
- 'H-NMR (MeOH-d,): d 1.50-2.10 (m, 13H), 2,30 (m, 2H), 2.40-2.52 (m, 3H), 2.80-2.95 (m, 3H),
3.45 (m, 2H); 3.70 (m, 1H), 4.38 (m, 1H), 7.40 (d, 1H), 7.63 (s, 1H),7.70 (d, 1H).

1-'[4-[(indan-2-yl)amino]rcycldhexyi]-5-carb amoyl-1,3-dihydro-2H-benzimidazol-2-one

- LC: 100% |

“MS: m/z 391.6 (M+1)
'H-NMR (MeOH-d,): d 1.70 (m, 2H), 2.00 (m, 2H), 2.40- 2.60 (m, 4H), 3 10-3.20 (m, 2H), 3.50
(m, 3H), 4.30-4.45 (m, 2H), 7.25 (m, 2H), 7.35 (m, 2H), 7.42 (d, 1H), 7.60 (s, 1H), 7.72 (d, L H).

1-[4-(benzylamino)-cyclohexyl]-5- carbamoyl 1,3-dihydro-2H-benzimidazol-2-one
LC: 100% )

'MS: m/z 399.5 (M+1)

H-NMR (MeOH-d,): d 1.40-1.85 (m, 15H), 2.00 (m, 4H), 2.25-2. 50 (m, 4ED, 2.93 (d, 2H), 3.30
(m, 1H), 4.30 (m, 1H), 7.36 (d, 1H), 7.60 (s, 1H), 7.65 (d, 1H).

1 -[4-[(4-pheny1~cyclohexyl) aminb]-cyciohexyl]-5-carbamoy1—1 ,3-dihydro-ZH-bcﬁzimidaiol—Z-
one - '
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2H), 4.0(m 2H), 4.50(m 1H), 5.10(s, 2H), 7.10(m 6H), 7.50(m 6H),

7.90(m 1H). 1-[4-[(cycl ooctyl nmethyl)am no]-cycl ohexyl ] -3-ethyl- | _

, 3-di hydr o- 2H benzi m dazol -2-one LC. 99% Ms: mlz 369 'H NWR (CD§:13). dl

.40 (t, 3Fypo1/0858{’m 5H), 1.90(m 12H), 2.10(m 3H), 2.40fPKT/U3¢Y123 50(d,
2H), 3.30(m 1H), 3.90(m 2H), 4.20(m: 1H), -7.10(m 1H), .7.30(m 3H) 79. WO
02/ 085357 PCT/ US02/ 12351 1-[4-[(decahydro-2-napht hyl-)am no]

-cycl ohexy S hyI -1, 3-di hydro- 2H benzi m dazol - 2-one LC. 99% Ms: -ml z 395
'HyNI\/R (CD%dj?Bgm/t .40 (t, 3H), 1.70(m 3H),1.80(m 3H),1.90(m 12H)
2 20(m 2HMS: ﬁu/z?dif(&ﬂ(M%l—)) 2.50(qg, 2H), 3.10(m 1H), 3.90(m 2H), 4.20(m

0 3 1-[4- henyl benzyl)
am noi1 g%ﬁ%#ﬁ%ﬁ]{e(g%igﬁaﬁﬁm 2%[0 135- Q{W%H) Eil-i(ﬂgkg(i?m,ﬁdﬁzb%@a((iﬁe, 321|_C|)C
0, V4 m
100 1 A AL e TR e T Y (o
2H), 7.60- 72(m 6H) , 778(d 2H)

! é%[%éksﬁ @%@%@%&) °¥° hth a%%l" bérﬁhﬁ#%&%&engnwolt@nm 9% MS:

. %' H NVR |vea+d4 d170(m 2H), 1.85 (m 1H), 2.02 (m
r2dH)2,42?35 me/ 5o§m 21- 13 2.90 (m 1H), 3.00 (b, 2H) ,3.35 (m
1H), 3.60 “?(Hﬁ“é(wl)(b 1H), 4.35 (m 1H), 7.15 (b, 4H), 7.40 (d, 1H),

eyl onexyl TRRERELEL 00105 00,228 fr 4 AT Y RS SO THAR (st s

mz 399.6 (dviH),7. 45 7.58 (m, 10H), 7.60 (s 1H), 7.65 (d, 1H).

1-[4- [(5-methylhcx-2-y1)am'm’oj-cyclohexyl] -7-carbamoyl-1,3-dihydro-2H-benzimidazol-2-one
LC:99.1% '

‘MS: m/z 373.3 (M+1) | .
'H-NMR (MeOH-d,): d 0.95 (d, 6H), 1.30 (d 3H), 1.45-1.68 (m, SH) 1.75 (m, 1H), 2.00 (m,
2H), 2.18-2.32 (m, 3H), 2.60 (m, 2H), 3.20-3.40 (m, 2H), 4.30 (m, 1H), 7.05-7.20 (m, 3H).

Other compounds within the scope of formula (I]I) or (HIA) of'the prcsent mvennon can
be synthc51zed by analogous techniques.

EXAMPLE 12 _

Nociceptin affinity at the ORL1 receptor for preferred compounds was obtained using the

followmg assay: _

' Membranes from recomblnant HEK-293 cells expressmg the human opioid receptor-like -

receptor (ORL-1) (Receptor Biolo gy) were prepared by lysing cells in ice-cold hypotonic buffer
(25 mM MgCl,, 50 mM HEPES, PH 7.4) (10 ml/10 cm dish) followed by homogenization with
a tissue grinder/teflon pestle. Menibra’nes were collected by centrifugation at 30,000 Xg for15
min at 4°C and pellets resuspended in hypotonic buffer to a final concentratlon of 1-3 mg/ml.

"Protein concentrations were determined using the BioRad protein assay reagent with bovine
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"H-NVR (MeOH-d4): d 0.95 (t, 3H), 1.10 (m 1H), 1.20-1.60 (m 6H), 1.70 (b,
5H), 1.80-2.00 (m 4H), 2.10 (m 1H), 2.30 gb, 21-1)7,6(2).215 (TFD2H)7,6§.(23

. 1H), 7.40 , 1H), . S, , . ,
(1m . 3@5?,2,5,@357”')’ 4.40 (m 1H ( " PCT/US02/12351

1- 4 5- et hyl hex- 2-yl ) am no] - cycl ohexyl ] - 5- car banoyl - 1, 3- di hydr o- 2H benzi
m E:Iazg)l( 2- oney LC. 100% Ms: mz 373.5 (M+l) 80 WO 021085357 PCTI US02/ 12351

N (o ikl R i ek bl St

2H), . 4. 38 1Fnctisndl BETRgS1bthding -a6Qy{ $n éd 69 t618ws1 ORI 1 m
1H%4 [(dec‘%&drg&rg napht il am aol-ewtl R oS APty Ry ﬁm?iragcsz
P

enzi m dazofe!Btom,ias p pa‘.’f’éd’% faguenially 4dding finph-goncenirakivR( ve Q19661 4)g/mtl ORL—

QO 90- 2. 107%“%%1'0'581111% l%gﬁ? SQWW 8&“}%@1 'ﬂR/I [3%](5”9Péﬂo bn'lx_c?mg buff?ér

(1m[ 41(HZ:ycI éwtmNhNaﬁb)lﬂcmM MEEky2( mdd CEREES R 7.4) &u féth'Ellﬁ@prgﬁ'r&?&%ﬂnH}aq@Z ol -
BN A e e i
?470 (m 1 I6F 2008 eritvited sibbk soldticth8 of %omshgrgpag q(ﬁﬁo 1gpates wet eQnu(ugateﬂor 3¢~

[ (i.ndan-2-yl)am no]-cyci ohexyl | -5-c
- di hydr o- 2Mipéhioo tgmperatuge Witk shaking. B@@%ohﬁwniezt&&ﬁnﬁéd\lﬂbﬂrh id' ﬁ’rtr&sNR onto 96~

Me. OH d4 2 2 10-3.20 (m
(2H) 3. 50) wéh %@e‘( ?%%%%@“??ﬁ &’%“fﬁ 7“5% %2?15 “ﬂ?b tissye ésweﬁ’ﬁf @Fendel? @ (d,
1H), 7.60 (fslloWIdd)by tired Ziltgation Wdbhes with 200 ml ice-cold bmdmg buffer (10 mM NaH PO‘b
1-[ 4- (benzyl %% %%hsx%‘lﬁ 5-car banoyl -1, 3-d ro- 2H benzi m daz8l - 2- on
e LC 100%\191 a,HPO,, pH 7.4 er plates were subsequently dned at 50°C for 2-3 hours. Fifty

' ml/well scintillation cocktail (B etaS cint; Wallac) was added and plates were counted ina Packard

Top-Count for 1 min/well.

Data was analyzed using the curve fitting functions in G_réphP ad PRISMO ,v.3.0 and the
results are set forth in table 3 below:

TABLE 3

Nociceptin Affinity

' Co@ound ' ' cale K, (nM)
3-ethyl-1-(p-phenylbenzyl)-1,3-dihydro-2H-benzimidazol-2- | 509
one : ' :

3-cthyl-1-(5-methylhex~2-y1)-1 3-dihydro-2H-benzimidazol-z- 23
one

3-ethyl-1- (4-propylcyclohexy1) 1,3-dihydro- 2H-benz1m1dazol- 68
2-one

3-ethyl-1-(decahydro-2-naphthyl)-1,3-dihydro-2H- 1 1.6
benzimidazol-2-one

3-ethyl-1-(naphth-2-yl-methyl)-1,3-dihydro-2H-benzimidazol- | 198
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' ' : - 2.00 (m

MS: miz 399.5 (Mrl) . 'H NVR (MeOHd4): d 1.40-1.85 (m 15H),

4H), 2.25-2.50 (m 4H), 2.93 (d, 2H), 3.30 (m 1H), 4.30 (m 1H), 7.36 (d,

1H), 7.60 (s, 1H), 7.65 (d, 1H).

1!_? 4- (4- p’é’@ﬂyosls_l)zsycl ohexyl ) am no] - cycl ohexyl ] - 5- car banoyPCH/USRARIH} dr 0- 2H- be

nzi m dazol -2 one 81 WO 02/ 085357 PCT/ US02/ 12351 LC. 100% Ms:mz 433. 7( M+1)

'H NVR(MeOHd4): d 1.65 (m 2H) 1.85-2.20.(m 8H), 2.25-2.50 (m 5H), 3.90

(m 1H) '352)_;8” ZH), 358 m—aH—4-30 (m—1H 7 15-7 40 (m GT), 7. 60
) ) _AP .

(s,. 1H), 7.6k j — s

1-[ 4- (di benz /IléPnbﬁ’é?)Y beFl@M]éﬁyqﬁ}ﬂB&@hh&nﬂﬂ-behzﬁudazioydr0}38H- benzi m dazo

onEa (LC: 100p24¢8e nfz 455.6 (Mrl) 'H NVR (MeOHd4): d 2.00-2.25 (m |4H),

2.40 (m 4H) | 1>eh2y]Grathy24)3-diflydd-2H-BopzfniiazbtR-ond - 30 (. 295, 7-49- .58 (m

10H), 7.60 (Bj3- J(‘aenzylaﬁﬁm()iaycléﬂéky1]é 1y1-],3-dihydro-2 trans: 112
RE R W 1,

[3( gl- gé?gl ge n)d?l@clnecy; Ohedﬁ 55 ﬁ"’ NE: . ,37,2 ,gis(;,a,]&q,poom\

: . yImgthyls 1 3eflihyeirg-2 1be&?>m&d%81%m 5y, 1.75 (m| 1H),
(e da): ol i8¢ By 5106 Ca oy st |, 1 7S (mf 1y
(m 1H), 7.0 B'Ftlwlc[ér(i*ﬂqpmpbrw@rs -Hofproptesylivhetylfl,Bhe [spiape of forul a
(rer) o,r (| updihyfro-Hd-berzimislagolizeeent i on can  be synt hesfi zed by anal ggous

hni : RA-NAch Rty LaRine Peyclbhdiy ] 18- OL L [ $55gPTOT
Eg?pple?gre;?‘ed %&E&%ﬁﬁmgﬁ%g@ 1us]l r% they]LfoI | owi nig assay:. Merfbranes

d—receptordl i ke
from reconbi orman-2rhifo FARohe jeP “dihydros .. opt eeeps
by |ysTH9%8el s ir
receptor i\ a5 Ol ,OOLOWO quym HEPES H)ﬂ_zl_)_(_lo_ﬂ/lo cm
| Ce-Cco yp % - E{q@@}eggbl cgﬁlontyﬁammo -cyclohexyl] 1,3- >10000
bR

dish) follo nzimidazol-2-one

1-[4:[(decahydro-2-naphthyl)amino]- -cyclohexyl]-1,3-dihydro- | >10000
2H-benzimidazol-2-one

1-[4- (ethylammo) -cyclohexyl]-1,3-dihydro-2H- benzimidazol- | 9179

2-one .
1-[4-(benzylamino)-cyclohexyl]-1 ,3-dihydro- 2H-be1121m1dazol- trans; 273
2-one , cis: >10000
1-{4-[(indan-2- yl)benzylamlno] -cyclohexyl]-3-ethyl-1,3- . >10000
dihydro-2H-benzimidazol-2-one

1-[4-[(cyclooctylmethyl)amino]- -cyclohexyl]-3-ethyl-1, 3- 115
dihydro-2H-benzimidazol-2-one '
1-[4-[(naphth-2 -yl)ammo]-cyclohexyl] 3-ethyl-1,3- d1hydro- 961
2H-benzimidazol-2-ohe

1-[4-[(p-benzyloxybenzyl)amino]- -cyclohexyl]-3- ethyl 1,3- 2935
dihydro-2H-benzimidazol-2-one
1-[4-[(cyclooctylmethyl)amino]-cyclohexyl]-3- -ethyl-1 3- 286

dihydro-2H-benzimidazol-2-one
1-[4-[(decahydro-2-naphthyl)amino)- -cyclohexyl]-3-ethyl-1,3- 288
dihydro-2H-benzimidazol-2-one

1-[4-(benzylamino)-cyclohexyl]-5- -carbamoyl-1,3- dlhydro 2H- | >10000
benzimidazol-2-one

1-[4-(dibenzylaming)-cyclohexyl]-5- -carbamoyl-1,3-dihydro- >10000
2H-benzimidazol-2-one '

1-[4-[(p-phenylbenzyl)amino]- -cyclohexyl]-5-carbamoyl-1,3- >10000
dihydro-2H-benzimidazol-2-one

1-[4-((1,2,3,4-tetrahydronaphihyl)amino]-cyclohexyl]-5- ">10000
carbamoyl-1,3-dihydro-2H-benzimidazol-2-one

1-[4- [(4-propyl-cyclohexyl)arruno]-cyclohcxyl] 5- carbamoyl- >10000
1,3-dihydro-2H-benzimidazol-2-one
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a tissue grinder/teflon pestle. Menbranes were collected by centrifugation
at 30,000 x g for 15 mn at 4C and pellets resuspended i n hypotonic buffer
to a final concentration of 1-3 ng/m . Protein concentrations were

det er m nedv@81/68§35Che Bi oRad protein assay reagent w th bBUT/HE028235W0

02/ 085357 PCT/ US02/ 12351 serum al bumen as standard. Aliquots of the ORL-1

recept or nenbranes were stored at -80C Functional SGTPgS bi ndi ng.assays

wer e conduct
sequentially
protein, 10

buffer (100
prepared. ne
wel | pol ypro
sol utions of
room t enpera
filtration o
96-wel | tissi
with 200 m

7.4). Filter
m / wel |
wer e count ed

using the curve fitting functions rn GaphPad PRISMO— V370 —ardt

tiaon

nrnnarnd hv

AV V.aXad

JpHEn ‘*’ﬂ“?"'gﬁqggﬂ IR A S
PP and 0.20 nM [ 35S1 GT

00 menbfane
PaS to_bi ndi hg

Alepahydy-Zrmpbieanine boydloHEERES, caftetnoyl. 4
Tﬁﬁachbydr@éﬂthqnumldf(zmgﬂond /well) was t raﬁZLf 6

)>10000 ce. Th
rred to 96-shal | ow

DY H{ é4(eycploatytrening)ry yalloﬂé
AN Simigdzepaoge 1N O Pl ates were i ncy

13%%‘%41 dah ﬁg%ﬂﬂ ?Mﬁ&)@_}/ %% E‘W%th 1ﬁ'at es (

v 3Lcn azol-2 afd—igll oued by thr

ﬂ@arﬁﬁmoﬁlfl 3difydr QN IR

cusStotk .

bat e fo_r 30 mn at

P d)' usi g‘a
ee filtratiom washes

sci nt

-QQeﬁE)pmg}o]\cmowlﬂémﬁmomo
5 1 b%mdmbﬁﬂ}l‘? dried at 50C for

TR 2HPO4 1 {pH
2-3 hours.. Kifty

|1I-[I46[(ﬁ-mﬂw&@k-ﬂebﬂ]amjlﬁe}{cyﬁchdxyt] Méaktaa)l-1as

as@eoo and pl gt es

idthydroP2igfoanzimidiogl-2Gatent for | min/well.

ta was anal yzed

results are set forth in table 3 below. TABLE 3 Nociceptin Affinity

Compoundcal ¢

509 one 3-ethyl-1

) .
N
@: S=N_
N~ CN

K nM 3-et hyl - 1- ( p- phenyl benzyl ) -1, 3-di hydr
(5 rrethyl hex 2-yl)-1, 3-di hydr o- 2H be
' EXAMPLE13 '

0- 2H- benzi m dazol -
nzi m dazol -2- 23 one

SYNTHESIS OF SUBSTITUTED BENZIMIDAZOLE HEAD GROUPS.

-' @[ =N
1. NaH, THF, 0°->50°C N CN HCl (eq.), E1O

S
AC i'[“:NCN

2. EtBr

N
Boc

('.“Jj
Boc

A

Procedure;

o)

Sodium hydride 60% dlspersmn in mineral oil (0. 67 g,16.7 mmol) was washed with dry -
pentane and then suspended in 80 mL of dry THF under N, Compound 1 (European patent
0029707)(3.80g,11.1 mmol) was added, the mixture stirred at room temperature for 15 min and

then warmed to 50°C. Ethyl bromide (1.06 mL, 13.3 mmol) was added and the resulting mixture
stirred at 50°C for 18 hr, TLC (Si0,, CH,Cl,:MeOH 96:4) shpwed that the reaction was ca 40%
complete. Additional sodium hydride (0.67 g) and ethyl bromide (1.06 mL) were added. After

heating at 50°C for an additional 24 hr the reaction mixture was cooled to room temperature and

quenched with water. The layers were separated and the aqueous layer extracted with ethyl
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3-et hyl - 1- (4-propyl cycl ohexyl ) -1, 3-di hydr o- 2H benzi m dazol - 68 2-one
3-ethyl -1 -(decahydro-2-naphthyl)-1, 3-di hydro-2H 1.6 benzi m dazol - 2- one’
3-ethyl-1- na hth-2- |-neth 1 -1, 3-di h dro-2H benzi m dazol -198 83 WO

02/ 085357 WRO12/488652/ 12351 2- one PCT/US02/12351

1- (p- benzyl oxybenzyl ) - 3-et hyl -1, 3-di hydr o- 2H benzi m dazol - 438 2-one 1-bent
| - 3-et hyl -1, 3-di hdr o- 2H benzi nm dazol - 2- one296

1- [ 4- ( benzyttagi(no) ﬁ%@o%ﬁ%&ﬁ'olégaﬁweéxﬂ-%ts etk \%Jﬂx&]w&h?aHhéou% U5dinr barbonate

benzi m dazol - 2-oneci s: >1

3-et hy: - | -sphdiph () dt‘@ﬂlﬁ)?]/ﬂ)M9;$(3¢@ﬂhb:i{o@eﬁmﬁsaﬂzjl)mﬁ&wéwet@%nﬁe@roduct asa
3-eth en uor ophen ex 3-148
di hdr g ZH}IB-@%V% %%114% A5 1‘51 d1eth§ll cther gave pure 2 %s %whxte sol!d 3. 38 g, 82%).

1-[ 4- FLRVR h | |
L Lydgg nngF s (srﬁ%grg)é }M%SGI Mr@nﬂzm,lrgymswy by 3PN (m, 280, 4.30 (s,

1- [ 4- (norﬁéi)néﬁlﬂﬁtam %@d}rﬁwkﬁbwplm;mmdl hydr o- 2H >10000
benzi m dazol - 2-one 1-[4-[[4-(1-nethylethyl)-cyclohexyl]am no]
-cycl ohexyl ]-1, 3->10000 di h dro-2H benzi m dazol - 2-one

1-T 4=[ ( decahydr’h}a'zsoma;mhtoml@ 60,9014 16 1) A EOOAKL o RetByidb g s 7dR8995 mL of

2H- benzi m dazol

1- [ 4- (et hy? hhf’%’é})m&3 eqhas"r?ész'ﬂe]andlccmcmmsférfmzmh@mnzurmmmedgngmus@amem .
temperature for 2hr. and evaporated to dryness. The residue was neutralized with 50 mL of
methanolic ammonia 10:1 and again evaporated to dryness. The residue was suspcndéd in 100
- mLal:l mixture of MeOH and CH,Cl,, filtered and the filtrate evaporated to dryness to leave |

an off-white solid. Flash chromatography on silica gel, eluting with CH,Cl,;MeOH:NH,
(300:10:1) gave pure 3 as a white crystalline soiid (1.98 g, 76%)

'H- -NMR (CDCl,): d 1.45 (1, 3H), 1.82 (bs, 2H), 2,33 (m, 2H) 2.80 (m 2H), 4. 40 (q, 2H), 4.80
(m, IH) 7.10-7.30 (m, 3H), 7.45 (d, lH)

EXAMPLE 14
. ATTACHMENT OF TAIL GROUPS

Tail groups were attached to the head groups according to the following procedures:

R-Br, Et3N

, / ouE T‘Qj
M’(\’Qﬁ‘ )
N )
Sy \ R1/'U\R2

NaCNaBH, HOAc
mol. seives, MeOH :
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1-[ 4- (benzyl am no) - cycl ohexyl ] - 1, 3-di hydr o- 2H benzi m dazol -trans: 273
2-onecis: >10000 1-[4-[(indan-2-yl)benzyl am no]-cycl ohexyl]-3-ethyl-1, 3-
.>10000 di h dro-2H benzi m dazol - 2-one

1-[ 4- [ (cyovoorxosssstet hyl ) ami no] - cycl ohexyl ] - 3- et hyl - 1, 3- 1PET/AB¢/12351
dr o- 2H benzi m dazol - 2- one ,

1-[4-[ (napht h- 2-yI') ani no] - cycl ohexyl ] - 3- et hyl - 1, 3- di hydro- 961

2H- benzi m dazol - 2- one

1- [ 4-[ (p- benzyl oxybenzyl ) ami no] - cycl ohexyl ] - 3 et hyl -1 ,3-2935 dih

dr o- 2H ber@é¢neralguoteddro frar alkylation:

él L3 dE (()Cglal_ gg(r:];y glg{ﬂ )03 nl%)englune leq’ ané ¥r14thy?fargfng>(ll eq) 11:13 dlzrge?hylformamlde was
1-[ 4- [ (decgaydt eq 3f ﬂﬁﬂfﬂr&ﬁid}: JPLMOhdeiY GhOPSKYh] TRe ghltvde v‘}]as 3288 Rated at

dr o- 2H benzi m dazol - 2- on
1- [ 4- (benzZ8A°Gpvao)ielkly &L@désbwpd Beceactienyyd cotyiBeteli Thy deasti@iwad @@AEhed by the

benzi m daz

1514 (i bensionRaier ollopedby | NNaQH 19 10, The mixjurgigs giiaeted gyish B0, The

2H benzi m mﬂlnhe&ergmc xtriots-wiré dripd ovet | poeizivin) cagibngie]and cew&émmaboraéd
000 di h, dro-2H-benzi'm dazol - 2-one

- car banoyl - llg

1-[4-[ (1, 2f°§°ﬂe‘EB¥P AYAIoSHEBRIoHEIYS thePWE PIRdpel ohexyl | - 5- >10000 car bano

| -1, 3-di h dro-2H benzi m dazol -2-one -1- [4- [(4-propyl- cycl ohexyl) ami no]

-cycl ohexyl] -5 -carbanoyl ->10000 1, 3-di hdro-2H benzi ni dazol - 2-one 84 WO
02/ 085357 G@Ifwasﬁwcg_%‘éfome[dm{l(éammubwl hex-2-yl) ami no] -cyclohexyl] -5
-car banoyl - 1,

1-[4- [(decahydr m"‘ thg seg%ﬁaﬁiﬂ%ﬁﬁ"ﬁﬁgaﬁﬁﬁee @F@aﬁ%‘%ﬁ“ﬂi@e’é& eq) in

methanol, was added sodlum cyanoborohydride (1.4 €q) in one portion. The mixture was stu'red
over mght at room temperature TLC indicated the reaction was complcte The reaction was
quenched by the addition of water followed by 1 N NaOH to pH 10. The mixture was extracted
2x with Bt,0. The combined organic extracts were dried over Ilaotassium carbonate and the

solvent evaporated, followed by chromatography to give the pure product.

The following compounds were prepared by attaching the tail groups using the general

procedures described:

2-cyanoimino-3-ethyl-1-[1 -(p-phcnylbcnzyl)-4-pip eridinyl}-1,3-dihydro-2H-benzimidazole
'H-NMR (CDCly): d 1.50 (t, 3H), 1.88 (m, 2H), 2.28 (m, 2H), 2.62 (m, 2H), 3.12 (m, 2H),
3.65 (s, 2H), 4.48 (q, 2H), 4.80 (m, 1H), 7.15-7.70 (m, 13H). '

2-cyanoimino-3-ethyl-1-[1- (p benzyloxybenzyl) ~-4-piperidinyl] 1,3-dihydro-2H-
‘benzimidazole

LC: 96.5%

MS: m/z 466.5 (M+1)

'H- NMR(CDC13) di. 55 (1, 3H), 1.82 (m 2H), 2.25 (m, 2H), 2.50 (m, 2H), 3.10 (m 2H),
3.55 (s, 2H), 4.48 (q, 2H), 4.78 (m, 1H), 5.20 (s, 2H), 7.00 (4, 2H), 7.15-7.65 (m, 11H).



1, 3-di h dro-2H benzi m dazol - 2- one

1-[4- (cycl ooctyl am no) - cycl ohexyl ] - 5-car banoyl -1, 3-di | i ydr o- >10000
2H benzi m dazol - 2-one 1-[4-[ (i ndan-2-yl)am noj

- cycl ohexywo ome8sss7banoyl =1, 3- >10000 di h dro- 2H benzi m daR6TU30243351

1-[4-[ (4- phenyl - cycl ohexyl ).am no) -cycl ohexyl]-5-carbanoyl ->10000 1, 3-di h
dr o- 2H benzi m dazol - 2- one

1- [ 4- [ (5- netynbingXo-2-ayla phfhys.
dr o- 2H- benzjrzrll“dazol 2- O)Ih’ler[‘llE I\/PLE Y%%Y{Ibr Q@@@@@ﬁ@ﬁ%&%ﬁ?ﬂ%ﬂ&E
HEAD GROUASC:93.9% N N-N >=N .,,- N nut (aq) EtOAc. N CN1 |van THF 0>50C
"CN., N N"qus':my,‘zlz. EtBrr-~r~ NNN BocBocH 1 2 3 Procedure:
'"H.NMR (CDCl,): d 1.55 (t, 3H), 1.80 (m, 2H), 2.30 (t, 2H), 2.52 (m, 2H), 3.18' (bd, 2H), 3.78..
(s, 2H), 4.50 (q, 2H), 4.80 (m, 1H), 7.20-7.90 (m, 11H)..

-2-cyan01mxno 3-ethyl-1-[1- (4-pr0pylcyclohexyl) 4—p1per1d1nyl] 1 ,3-dihydro- 2H-
ben21m1dazole '

MS: m/z 394.4 (M+1)

'H-NMR (CDCL): d 0.90-2.28 (m, 21H), 3.10 (m, 4H), 3.62 (m, 2H), 4.42 (q. 2H), 5.15 (m,
1H), 7.20 (d, 1H) 7.30 (m, 1H), 7.50 (t, 1HJ, 7.80 (b, 15),

2-cyanoimino-3- ethyl 1-[1-[4- (2-propyl) -cyclohexyl]-4-piperidinyl]-1,3- d1hydr0 -2H-
benzimidazole ' '

LC: 100%
MS: m/z 394.5 (M+1) | .
| ‘H'N'MR(CDCQ) d 0.90 (d, 3H), 0.98 (d, 3H), 1.15-2.35 (m, 14H), 3.10 (m, SH), 3.70 (m,

2H), 3.92 (bs, 1H), 4.40 (q, 2H), 5.20 (m, 1H), 7.20 (d, 1H), 7.38 (d, 1H), 7.52 (¢, 1H), 7.80
(m, 11D,

2-cyanoimino-3-ethyl-1-[1-(decahydro- -2-naphthyl)- 4-p1per1dmyl] 1,3- dlhydro -2H-
- benzimidazole

LC: 93.9%
MS: m/z 406.6 (M+1)

'H-NMR (CDCL): d 1.25-2.35 (m, 24H), 1.15 (m, 4H) 3.60 (m, 2H), 4,40 (m, 2H), 4.20 (m,
C1H), 720780(m,4H) : -

: 2-cyanoimi’no-3-ethy1—1-[1-(cyclooctyl)-4-piperidiny1]-1,3-dihydro-ZH-benzimidazole
LG:100% | - . |

MS: m/z 380.3 (M+1)
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Sodi um hydri de 60% di spersion in mneral oil (0.67 g, 16.7 nrnol) was
washed with dry pentane and then suspended in 80 niL of dry THF under N2.
Compound 1 (European patent 0029707) (3.80 g, 11.1 mmol) was added, the
m xt ure stwopreéss’ roomtenperature for 15 min and .theRCWHPREAY o 50C.
Et hyl bromde (1.06 nL, 13.3 mmol) was added and the resulting m xture
stirred at 50C for 18 hr. TLC (Si 2, CH2Cl12: MeCH 96:4) showed that  the

reacti on WaSNER C t gt i i i . G; d et hyl
brom de (1.06 mL vvel?)'eeggg?da) (Efs gir{s’ 1%2§9a#@@éqm’%e%%&§§é)ﬁ%%’ 24 hr
t he react ildh. itk (my A0 ool B 4140 (q,003)) §.e5mr 1H)UT .20 &) dH),qussnehed), wisbh

wat er. The | r r eparated and the aqueous | ayer extracted with ethyl
85 WD.02/ O(ghggf}' %@5’3/ 12351 acetate (Ix). The.conbi ned organic extracts

wer e washed wi th aqueous sodi um bi carbonate solution (Ix), dried over
MySO4 and the sol vent was evaporated to give the crude product as a yellow
solid. Tri4tiaapimino-iothyl-diidt@ )il 1 giltydro- Frdibepzi]d Reymbohaptedis tyb)-4pipedtifR]-38 g,

82% . 1H NWVR 1) el :1:A45-1.55 (m 12H), 1.82 (bs, 2H), 2.30 (m 2H),
2.87 (m %F‘@E@a@@?@‘%ﬁ?ﬁ%. 41 (q, 2H), 4.82 (m 1H), 7.10-7.30 (m
4H). To a BOIa#3%n of 2 (3..60 g, 9.74 mml) in 100 nL of ethyl acetate was

added a 25@&@{1}91‘. a 1:1 mxture of ethyl acetate and -concentrated HCl. The
m Xt ure was™ws ??WW*g'Hrously at room tenperature for 2hr, and evaporated

to drynessig.Jhgr el \ tora ' i ni a
10: 1 and aé‘éti n e\(g%glgg? égﬁﬁé%?jylh@s@g’%ﬁg'éggﬁgﬁb w&%@%@g@?ﬁi% m_
a 1:1 m xt (s eHp A OREDH2Hh & 2HACED), 465 (thellE) 7404 . 32hen, ipHy.r at e evaporated to

dryness to leave an off-white solid. Flash chromatography on 'silica gel,
eluting with CH2C12: MeOH: NH3 . (300: 10:1) gave pure 3 as a white

crystal | i ng-cylondlinoB3-88ylg1-[ 7698-Bis 590 Beri@ndi 43 - dihyarabl. 1. 82 (bs,
21 2,33 (o oS 80" gg)ro, mﬁ%gw(%é, 7h) ?%2?889{]?%“1) drc?b&?{. 10-7.30 (m
3H). 7.45 E’E{’,Z"Eﬂ)‘?C’lEXANPLE 14 ATTACHMENT OF TAIL GROUPS Tail groups were

attached t . neyps according to the followi ng procedures: R Br,
attached t g6, 0689 (19 | ,

'H-NMR (CDCL,): d 1.40 (t, 3H), 173 (bs, 2H), 2.09 (m, 2H), 2.18-2.45 (m, 6H), 2.98 (b,
2H), 3.93 (t, 1H), 4.35 (q, 2H), 4.63 (m, 1H), 7.10-7.30 (m, 13H), 7.40 (d, 1H).

2-cygnoimino~3.-ethy1—-1-[1-(1 »2,3,4-tetrahydronaphthyl)-4-piperidinyl]-1,3-dihydro-2H-
: benzimidazolé ‘
LC: 94.0%
MS: m/z 4002 (MH) | -
'H-NMR (CDCl,): d 1.30-1.70 (m, 6H), 1.85 (m, 2H), 2.05 (m, 1H), 2.45 (m, 3H), 2.85 (m,
4H), 3.10 (m, 2H), 4.35 (q, 2H), 471 (m, 1H), 7.00-7.60 (m, 8H).

2-cyanoimino-3-ethyl-1-[ 1-(5-methylhex-Z-yl)-4-piperidinyl]- 1,3 -dihydro-ZH—b enzimidazole
LC: 94.9% |

MS: m/z 368.3 (M+1)

'H-NMR (CDCly): d 0.85 (d, 6H), 0.95 (d, 3H), 1.12-1.65 (m, 8H), 1.80 (m, 2H), 2.27-2.60
(m, 5H), 2.85 (m, 2H),_4.38 (m, 2H), 4.62 (m, 1H), 7.08-7.30 (m, 3H), 7.45 (m, 1H).

2-cyanoimino-3-ethyl-1-[ 1-(norbornan-2-yl)-4-piperidinyl}-1,3-dihydro-2H-benzimidazole
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RO R. R2 NaCN3BH, HOAc nol. selves, MeOH 86 WO 02/085357 PCT/ US02/ 12351
CGeneral procedure for alkylation: To a solution of the amne (1 eq) and
triethylamne (1 eq) in dinethylformam de, was added 1 eq of al kyl brom de
or chl ori d®0D2i08838¢ portion. The mi xture was stirred and RERUSK/13351 80C over
night. TLC indicated the reaction was conpl.ete. The reaction was quenched
by the addition of water followed by 1 N NaOH to pH 10. The m xture was
extract ed 12% ogioph - Et 20. The conbi ned organic extracts were dried over

pot assi um car bonate and the sol vent evaporated, followed by chromatography
to give t MSpuzB68/dMrc). General procedure for reductive anination: To a

o et hantt CGRERER SS0% Bty aRbizoRdny a0 T 0 Bl bRt it
The I xt urgsoias, 28D] 4564, 28y, &80T D) 337 @OED STRELALMNST 79 ke )i cated the

reacti on was conpl ete. e reaction was quenched by t iti'on of water
followed. by 1 N NaOH to pH 10. The m xture wdas extracted 2x wth Et20 The

conbi ned LG r [ ve t assi nat e.and the

col vent evaann et e Ay R P R S 2508 o ot
The fol | ovbenginddayptrunds were prepared by attaching the tail groups using

t he genera* eg% gedures described: 2-cyanoi mno-3-ethyl- | -[ ". -

1- (p- pheny b ’3(‘) -4-piperidinyl]-1, 3-di hydro-2H benzi m dazole 'H NWR
(CDC13) : dMS-:ﬁ@zﬁSﬁ.zé&r&g 1.88 (m 2H), 2.28 (m 2H), 2.62 (m.2H), 3.12 (m
2H),- 3. 65H_£)s, ZI&, 4.48 (q, 2H), 4.80 (m 1H), 7.15-7.70 (m 13H). -

2- cyanoi mi HbNMR EERELL): dil42 @, 3H)pl.B2 (ra)aH)xY.B e (rmy2H ), 24pi(meRHY 218§ I(, 2H),

1, 3-di hydr 9.‘035*.19*{%1?%@3%2@%,?}11;3.389@; 2K, 4.80 (m, 1H), 7.08-7.30 (m, 7H), 7.45 (d, 1H),

2-cyanoimino-3-ethyl-1-[1 -(cyclooctylmethyl)-4-p.ip eridinyl]-1,3-dihydro-2H-benzimidazole
LC: 100% . | | |
MS: m/z 394.7 (M+1) . |
'H-NMR (MeOH): d 1.35-2.00 (m, 20H), 2.60-2.85 (m, 61, 3.40 (m, 2H), 2.52 (q, 2H), 4.90
(m, 1H), 7.35 (m, 2H), 7.48 (m, 1H), 7.70 (m, 1H). |

2-cyanoimino-3-(2-hydroxy)ethy1—1-[1-(cy.c'looctyl)-4-piperidinyl]--l,3-dihydro-2H- '
benzimidazole ' '

LC: 100% -

MS: m/z 396.3 (M+1) _ ,

'‘H-NMR (DMSQ): 7.52 (dt, 1H), 7.45 (dt, 1H), 7.21 (m, 2H), 4.97 (t, 1H), 4.55 (m, 1H), 4.38
(t, 2H), 3.76 (q, 2H), 2.88 (m, 2H), 2.61 (bt, 1H), 2.33 (m, AH), 1.76-1.37 (m, 16H).'

~ 2-cyanoimino-3-methoxycarbonylmethyl-1-[ 1-(cyelooctyl)-4-piperidinyl]-1,3-dihydro-2H-
benzimidazole | '
LC: 98.3%

' MS: m/z 424.2 (M+1) _
'H-NMR (DMSO): 7.56 (dd, 1H), 7.51 (dd, 1H), 7.25 (m, 2H), 5.26 (s, 2H), 4.56 (m, 1H), 3.72
(s, 3H), 3.34 (m, 2H), 2.78 (m, 2H), 2.62 (bt, 1H), 2.32 (m, 4H), 1.80-1.35 (m, 16H),
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M5: mz 466.5 (Mrl) "H NWR (CDC13):.d 1.55 (t, 3H), 1.82 (m 2H), 2.25 (m
2H), 2.50 (m 2H), 3.10 (m 2H), 3.55 (s, 2H), 4.48 (q, 2H), 4.78 (m 1H),
5.20 (s, 2H), 7.00 (d, 2H), 7.15-7.65 (m 11H). 87 WO 02/ 085357

PCT/ USO2/ »3@b%08835¢yanoi mi no-3 -ethyl- 1 -[1 PCT/US02/12351

- (napht h-2-yl -net hyl ) - 4-pi peridinyl] 1, 3-di hydro-2H benzi m dazole LC:
93.9%.M5: mz '"HNWR (CDC13): d 1.55 (t, 3H), 1.80 (m 2H), 2.30 (t, 2H),
2.52 (m 2H), 3.18 (bd, 2H), 3.78 (s, 2H), 4.50 (q, 2H), 4:80 (m 1H),
7.20-7.90 (m 11H). . 2-cyanoim no-3 -ethyl- 1-]

1- (4- propyl cycl ohexyl) - 4-pi peri.di nyl]-1, 3-di hydro-2H benzi m dazole MsS:

(m 28y A ohmi, %%%@w%%o‘%n% %alp%ﬂhmixi&“s o P beppmdesso (1.
1H), 7.80 L, IOII)%) cyan0| m no- 3-et hyl - |

1-[4-(2-pro C xyl]-4-piperidinyl]- 1 3-di hydro-2H benzi m dazol e .
LC: 100%|\?égyﬁ?¥zz9§ &é‘”()lvm) 'H- NMR (CDC13): ‘d 0.90.(d, 3H), 0.98 (d, 3H),

2. 5 20 {maieaMs®y Pk B, B0 737 el o Pl Yy 4 i B
2- cyanoi i (2808 (yg/(btuH)[z 33 (m, 4H), 1.86-1.37 (m, 16H),

1- (decahydr o- 2- napht hyl ) - 4- p| peridinyl]-1, 3-di hydro-2H benzi mfi.dazol e LC
93.9% M5: mz 406.6 (M+l) . 'H NWR (CDClS) d 1.25-2.35 (m .24H), 1.15 (m

4H), 3.60 Znyagaié%xﬂo-lé_bl‘h@'l(-lﬁll -@hbloodyl 2A-pigBidind i1, 3- Zﬂ@@robl—?%r&[ﬂud%e

2- cyanoi m]p
1- (cycl ooc 61% ‘lf"pl peri d| nyI ]-1, 3-di hydr o- 2H benzi m dazol e
MS: m/z 352.2 (M+1) . _
'H-NMR (DMSO): 7.58 (dd, 1H), 7.49 (dd, 1H), 7.24 (m, 2H), 6.55 (s, 2H), 4.59 (m,1H), 4.34

(t, 2H), 2.97 (m, 2H), 2.80 (m, 1H),.2.55 (m, 2H), 2.38 (m, 2H), 1.80-1.30 (m, 18H), 0.90 (t, 3H).

2-cyanoimino-3-(2-methanesulfonamido)ethyl-1-[1 -(cyclooctyl)-4-piperidinyl]-1,3-dihydro-2H-
benzimidazole - '

LC: 100%

MS: m/z 473.2 (M+1)

'H-NMR (DMSO): 7.53 (dd, 1H), 7.44 (dd, 1H), 7.23 (m, 2H), 460 (m, 1H), 43S(t 2H),3.37 -
(t, 2H), 2.87 (m, 2H), 2.82 (s, 3H), 2.60 (bt, 1H), 2.31 (m, 4H), 1.76-1.37 (m, 15H).

2-cyanoimino-3-acetomido~1-{1- (cyclooctyl) -4-piperidinyl]-1,3-dihydro-2H- bcnzmudazole
LC: 100%

MS: m/z 409.2 (M+1) | |
" 'H-NMR (DMSO): 7.75 (s, 1H), 7.52 (dd, 1H), 7.37 (s, 1H), 7.30 (dd, 1H), 7.20 (m, 2H), 4.96

(s, 2H), 4.55 (m, 1H), 3.33 (d, 2H), 2.88 (m, 2H), 2.62 (bt 1H), 2.30 (m, 4H), 1.80-1.37 (m,
1SED).

2-cyanoimino-3-carboxymethyl-1-[1- (cyclooctyl) 4-p1per1d1ny1] 1,3-dihydro- 2H—benzmudazole
LC: 97 5%

MS: m/z 409.9 (M+1)
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LC. 100% Ms: mlz 380.3 (M+l) 88 WD 02/ 085357 PCT/ US02/ 12351 ' H NVR ( CDC13):
d 1.50-1.80 (m 13H), 1.90 (m 2H), 2.10 (m 4H), 3.05 (m 3H), 3.30 (m
1H), 3.45 (m 2H), 3.90 (m 1H), 4.42 (q, 2H), 5.15 (in, 1H), 7.20 (d, 1H),
7.35 (d, WDou®ss (m 1H), 7.78 (m 1H). 2-cyanoi ni no- BCBURA12IM|

1- (10, 11- di hydr o- 5H-di benzo[ a, d] - cycl ohept en- 5-yl ) - 4- pi peri d| nyl ] -

1, 3-di hydr o- 2H benzi m dazole LC. 94.5% M5: mz 462.2 (Mtl.) 'H NVR (CDC13):

d 1.40 (t, }ﬁﬂMR@DM@f)@b"ﬁ4s?dd)1H)27Ql(ﬁ”3}&62w)57 (2—2?1? 4(56(1962%22838@1 gg‘} (2A6H)

3.95 (s, 1H)

12H) . 2 cy@hdh hdt Gueihyl.75-1p7 (m, 15H).

- (3, 3-Bi s(phenyl ) propyl ) -4-piperidinyl]-1, 3-di hydro-2H benzi m dazol e Ms:
mz 464.2 (M+1) "H- NMR (CDC13): d 1.40 (t, 3H), 1.73 (bs, 2H), 2.09 (m

211), 2. 182-2ysAbdirhimp-BE) dimdt Bo)etRf) 1-[ 13(F3lobbtyl Ad391) (198 -d fivo - #4163
(m)lH) 7, 1)(I) 71?311)( mﬁ)f3|_|)%7lﬁl48)°%‘,ﬂ) L)(Og’ obbtyl) 4FipeAdidsl] firo-

2- cyanmm\’ﬁ?z@mém-l-[l (1, 2, 3, 4-t et rahydr onapht hyl ) - 4-pi peridinyl]-1,3-d

i hydr o- 2H 1 Bepeqri dazole LC: 94.0% MS: .m'z 400.2 (M+1) “ H NWR (CDCL3): d

1.30-1.70 (m 6H), 1.85 (m 2H), 2.05 (m 1H), 2.45 (m 3H), 2.85 (m 4H),

3.10(m 2HMS: /38233 (M2H), 4.71 (m 1H), 7.00-7.60 (m- 8H). 2-cyano i'mino-3
hyl - 1- . _ ..

1eE 5 et hy }%M (DMBOR: EREA64PRED) 654 @Hishy §8 Gnol DD (rAtHa2:80 & 2H)3.0594. 9%

MS: iz 36 y 5,46, 3H), 1.12-1.65
e 8H)z lﬁggztmxtbb)%n,&%w??@%ﬁ) 2.58- 20378@(4@% ﬁ!(;’émmg%%: 144}538 o 3h - 463
(m 1H), 7:08-7.30 (m 3H), 745(m 1H) . -

2-cyanoimino-1-[1-(pycloootyl)-3-hydroxymethy1-4-piperidinyl]-1 ,-3-dih&dro-ZH_—benzimidazole’ '
’ 2-cyanoirﬁino- 1-[1-(cyclooctyl)-4-piperidinyl]-1,3 -dihydro-2H-7-azabcpnzimidazdlc;
2-cyanoimino-1-[1-(cyclooctyl)-2,6-ethano-4-one-4-piperidinyl]-1,3-dihydro-2H-benzimidazole

Other compounds within the scope of formula (IV) or (IVA) of the present invention can

be synthesized by analogous techniques.
EXAMPLE 15

Nociceptin affinity at the ORL1 receptor for preferred compounds was
obtained using the following assay: ' '

Membranes from recombinant HEK-293 ﬁells expressing the human opioid receptor-
like receptor (ORL:-I) (Receptor Biology) were prepared by lysing cells in ice-cold hypotonic
buffer (2.5 mM MgClz, 50 mM HEPES, pH 7.4) (10 ml/10 cm dish) followed by
homogenization with étissuc grinder/teflon pestle. Membranes were collected by
centrifugation at 30,000 x g for 15 min at 4°C and pellets resuspended in hypotonic buffer to
a final concentration of 1-3 mg/ml. Protein concentrations were determined using the BioRad

protein assay reagent with boviné serum albumien as standard. Aliquots of the ORL-1

receptor membranes were stored at —80°C.
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2-cyanoi m no-3-ethyl -1 -[ o

1- (nor bornan-2-yl)-4-piperidinyl]-1, 3-di hydro- 2H benzi m dazol e 89 WO

02/ 085357 PCT/ US02/ 12351 LC: 99.2% Ms: mz 364.7 (M+rl) "H NWR (CDCI 3): d
1.10-2, 10 wop2/@s338y, 2.35 (m 1H), 2.50-2.70 (m 3H), 2. 78CPUS@/RIHBL 3H),

3.50 (in, .2H), 4.50 (g, 2H), 480(m 1H), 7.35 (m 2H), 7.48 (m 1H), 7.75
(m 1H). 2-cyanoimno-3 -ethyl-| - 1- (1, 3 -dihydro

e 21y st syt ooy AU Ui R o
2 43 (m  2blufio® W&8 pirepariH)y seq&exﬁﬂﬂl? aﬁ@mélﬂ‘nal édnﬂccnt&tlaﬁs 6IT2 r(})ﬁf‘%ﬂgé@l gﬁéi{ ﬂill N

“D 1 CoyortRrsanohiny 10 Feiispinin Ay GDB a8 Aol BIGERES o uiadies batte &
100% 31% AMSACT 10MAi Méd’lz, Wn(rbﬁ%ﬁ%s %{ﬂ? ﬁgﬂglc@() @g& F%{Qﬁéw%m?%&g ??n
(1|rp|) 6|7-|) 70 SQMIOI&(TPO HEDLW&WQS tmnnf,arrad 026ksyeltorxy 3 lepdiydrepylerfe plates containing 10 ml

oo Lod, S ahdonte R et g Badbo B RS, Bl Rynaond i i
4.97 (t, Zld'dh at foombtefriperaturd with sitking( Reacttdhs w%re%@mﬁﬁate@@ rapf tﬁg‘at{d?ﬁonm& 2.61

(zbz;yaﬁl(;? m\ﬁiﬂl yn}fﬂn{eﬁﬁgaﬁ%,ﬁmﬁ%ﬁé&ax@ us{l_Plg a 96-well tissue harvester (Brandel) and

1- (cycl oo M rﬂlgh I %% é)H- @8 % MS

AR Zci%l}\{ﬂi}r\%/_ecf]b)p R A A DY \Lasﬂr%s?\%\gl P1£ cold?:ﬁ'gling(r%dxgl%r ?llg)mM}lTagéP 18

5.26 (s, 2wM NAQI-E’GD‘,( pH 714)) FlBerYp?ates were subsequently dried at 50°C for 2-3 hours. F1fty
ml/well scintillation cocktail (BetaScint; Wallac) was added and plates were counted in a Packard

.- Top-Count for 1 min/well.

Data was analyzed using the curve fitting functions in GraphPad PRISMO v.3.0 and
the results are set forth in table 4 below:

TABLE 45
Nociceptin Affinity

Compound ' calc K, (nM)
2- cyanmmmo -3-ethyl-1-[1-(p-phenylbenzyl)-4-piperidinyl]- 5558

1,3-dihydro-2H-benzimidazole .
2-cyanoimino-3-ethyl-1-{1-(p-benzyloxybenzyl)-4-piperidinyl] | 1660
1,3-dihydro-2H-benzimidazole _
2-cyanoimino-3-ethyl-1-[1-(naphth-2-yl-methyl)-4-piperidinyl] | 882
1,3-dihydro-2H-benzimidazole

2-cyanoimino-3-ethyl-1-[1-(4-propylcyclohexyl)-4- 241
piperidinyl]-1,3-dihydro-2H-benzimidazole
2-cyanoimino-3-ethyl-1-[1-[4-(2-propyl)-cyclohexyl]-4- 6.9
piperidinyl]-1,3-dihydro-2H-benzimidazole '
2-cyanoimino-3-ethyl-1-[1-(decahydro-2-naphthyl)-4- 6.6
piperidinyl]-1,3-dihydro-2H-benzimidazole .
2-cyanoimino-3-ethyl-1-[1-(cyclooctyl)- 4-p1per1d1ny1] 1,3- 5.57

dihydro-2H-benzimidazole

2-cyanoimino-3-ethyl-1-{1-(10,11-Dihydro-5H- -dibenzola, d] > 10,000
cyclohepten-5-yl)-4-piperidinyl]-1,3-dihydro-2H-
benzimidazole; .
2-cyanoimino-3-ethyl-1-{1-(3,3-Bis(phenyl)propyl)-4- 80

piperidinyl]-1,3-dihydro-2H-benzimidazole;
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(s, 3H), 3.34.(m 2H), 2.78 (m 2H), 2.62 (bt, 114),2.32.(m 4H),
1.80-1-.35 (m 16H). 90 WO 02/ 085357 :DCT/ tJSP)Z/ 123.51 dinyl]-1
2- cyanoi m no- 3-cyanonet hyl -1 -[ 1-(cycl ooctyl)-4-pi peri inyl]-1,
3- diyhydr o-vﬂmohmgﬁm dazol>/e L[C: 100% MS: nf z391. 2( M+1) ' PCRVRO(IBMIEO) : 7. 60
(m 2H), 7.31 (m 2H), 5.48 (s, 2H), 4.77 9m 1H), 3. 33_(d 2H) 2.88 (m
2H), 2.62 (bt, 1H), 2.33 (m 4H), 1.86-1.37 (m, 16H).
i ?gsgﬁgglc?g -cgél{{oir{nnb B-éth i [111_1(132 47%&?]18&?%39%% daz 01|Sg LC. 95. 4% Ms:
I’T'/Z 352.2 ( 1.' £II-I\ 749 (dd i 1H) .24 ( 2H) ,
6.55 (s, 2H) mﬁaﬁt yizl-Bla(S-methypg-2-y)- ~opiperidingl) | .80 (m 1M}, 2.55
(in, 2H), 2, ;s‘!erchhydss Hibepgimidazolel ;y _18H), 0.90 (t, 3H). |
2- cyanoi m no Zwmmhe}ﬁﬁhyﬂ—f-@h(amhzlmﬂmt-hylb#l-mlbendmyl] 323 ’
1- (cycl ooct y| };34dibydoelHebenyikdidakoR3: di hydr o- 2H benzi m dazg! e LS:: rl\OO 0 Ing)
mz 473.2 (NFQScyadan&B-:( Ql\{ﬁol {101, 2y @QindenDayia F% TAT g T A
?b?o (llr-nl) 1H Adin{l- Y,d,l‘g’; g1::.;:11 tnid oles arf oy ,mmiH)"n 2'82 (s, _l’_[2'60
1- (cycl ooct y o °k’3&fﬁhgri I&?@"%PWWH{—V@F& BRRSSIAY A0l E  LC 1009 MS:
mz 409.2 ( (R idazeleze (5 1) 7.52 (dd. 1H), 7.°37 (S: 1H),
7.30 (dd, 1H} ¥ oy 3-@-ydraxydahyl{s[[-@pploockylB5- (m 1H)6.43. 33 (d, 4H),
2.88 (m,2H) pmes@mv t1 3-dibydro2H3bengimidadd)e, 1. 80- 1. 37 ( 15H) . .
2- cyanoi.m no- 3-,cwamd)mm3cm}hh§ﬂoxycafbonyl_methyl—1 -[1- (0{) looctyl)-4- | 3.3
1- (cycl ooct yl piplripinggrli, A dikydrp-2H-BerdintygHo@s 2H benzi ndazof e LC: 97. 5% Ms:
nmz 409.9 (Mr]z}cyﬁﬂomlmo 3-cyanomethyl-1-[1-(cyclooctyl)-4-piperidinyl]- | .97
1,3-dihydro-2H-benzimidazole
2-cyanoimino-3-butyl-1-[1-(cyclooctyl)-4- plpendmyl] 1,3- 1.36
dihydro-2H-benzimidazole
2-cyanoimino-3- (2-rnethanesulfonam1do)ethyl-—1 [1- 78
(cyclooctyl)-4-piperidinyl]-1,3-dihydro-2H-benzimidazole
2-cyanoimino-3-acetomido-1-{1- (cyclooctyl) -4-piperidinyl]- - | 11
1,3-dihydro-2H-benzimidazole
2-cyanoiinino-3-carboxymethyl-1-[1-(cyclooctyl)-4- 201
piperidinyl}-1,3-dihydro-2H-benzimidazole
2-cyanoimino-3-(2-dimethylamino)ethyl-1 1-[1- (cyc]ooctyl) 4- 18
piperidinyl]-1,3-dihydro-2H-benzimidazole
2-cyanoimino-1-[1-(cyclooctyl)-3-hydroxymethyl-4- 473
piperidinyl]-1,3-dihydro-2H-benzimidazole ,
2-cyanoimino-1-[1-(cyclooctyl)-4-piperidinyl]-1,3-dihydro-2H- | 3743
7-azabenzimidazole
2-cyanoimino-1-[1-(cyclooctyl)-2,6-ethano-4- one-4- 19
piperidinyl}-1,3- d1hyd10 2H-benzimidazole

Example 16

Affinity at the reqeptof for compounds was obtained according to the following assay:
Mu opioid receptor membrane solution was prepared by sequentially adding final
concentrations of 0.075 g/l of the desired membrane protein, 10 pg/ml saponin, 3 pM GDP
and 0.20 nM [**S]JGTPYS to binding buffer (100 mM NaCl, 10 mM MgCl,, 20 mM HEPES, pH

7.4) onice. The prepared membrane solution (190 pl/well) was transferred to 96-shallow well
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WO 02/ 085357 PCT/ US02/ 12351 'H- NVR (DMSO : 7.45 (dd, 1H), 7.14 (m 3H),
4.57 (s, 2H), 4.50 (m 1H), 2.87 (m 2H), 2.61 (bt, 1H, 2.33 (m 4H),
1.75-.1.37 (m 15H). 2-cyanoi m no-3-(2-di methyl am no)ethyl -1 -]

1- (cycl ooov@hbieséapi peri di nyl ]-1, 3-di hydro-2H benzi m daz8C®UBR/1235100% NS:
mz 423.3 (Mrl) 'H-NVR (DVBO): 7.60-6.96 {m 4H), 6.54 (2H, s), 4.65 (in,
1H), 4.40(t 2H), 3.90 (t, 2H) 3.05 ((m 4H), 2.90 (m 1H), 2.63 (m 3H),

2.56-2.37 ( no- |- .

1- (cycl oodt 3?{6’ °-p§l_% lgaf)e%%/gé? g1y PB gz& 8‘?nﬁ§ﬁt§/a?‘°’% 'SHE‘/‘HP%$ o BSOS PRSPRERA Z 0l e
i ?Z?Q?ggné?gilv)lsa [f;)llatsse ‘rNFrc?ln:]?F?ted for 3% Plfl’ln atrr%om femy cgaélge gﬁﬂzﬂsﬁ’?kérégz é(legctlons were

2- cyanoi- mt%unartedt[y1@‘(‘@%”@6@?%%-"2&1 @ﬁh@rrﬁﬁfafﬂtqeplatep(m&ar@nmmgp 96-wa@1l
AR B e T e (LR e
tec]tml qugsbuf@@WlNENhH,Mgl@mMNa;HEm,lpMI% mltetilﬂlete,@ﬁbﬂe sﬁm@%%dﬁﬂratsw f
Feconbi narf ey Birscaims b gh SRR RacHiah oD, Basiapbores mfsdamd
recept or (&BlasG«Ere(cﬁ’@&@cpanJPdékﬁh%an)Co\NﬁfﬁrP'irﬁw d by lysing cells in

I ce-col d hypotonic buffer , HEPES, pH 7.4)" (10 ml/ 10 cm

di sh) foll owed by hom)genl zation wt h a tissue grinder/teflon pestle.
Menbr anes vere g

ecte rifu at. 30, 000 at 4cC
and pellets resu%f)é”r?r éldrﬂ? %?1?“5" %@IP% nf’BonSa\an’ 3. a‘g%%@é(ﬁ éi{g @ﬁ“dof
1-3 ng/ m . thPrauRs fbr@maananﬁpdunamste\aarferﬂdﬁ\ttﬁmmsnb%ﬂnvusi ng the BioRad protein
assay reagent wi th bovi ne serum al bumen as standard. Aliquots of the ORL-1

receptor nme re.staored at _-80C 92 WO 02/085357 PCT/ US02/ 12351 -
Functional SGTPgS BIARBILEEG assays were conducted as follows. ORL-1 nenbrane
' ' Mu Receptor Affinity
Compound - JeakeK;
(nM)
3-[1-(naphth-1-yl-methyl)-4-piperidinyl]-2H-benzoxazol-2-one 340
3-[1-(3,3-diphenylpropyl)-4-piperidinyl]-2H-benzoxazol-2-one 726
3-[1-(1,2,3,4~ tetrahydro-z-naphthyl) -4-piperidinyl]-2H-benzoxazol- | 343
2-one
3-[1-(4-propyl-cyclohexyl)-4-piperidinyl]-2H-benzoxazol-2-one 145
3-ethylidene-1-[1-(1,2,3,4-tetrahydro- 2-naphthy1) 4-piperidinyl]- 23.3

1,3-dihydro-2H-indole-2-one

3-ethylidene-1-[1-(naphth-2-yl-methyl)- 4-p1per1dmy1] 1,3-dihydro- | 137
2H-indole-2-one .

3-ethylidene-1-[1-(p-benzyloxybenzyl)-4-piperidinyl}-1,3-dihydro- | 1150
2H-indole-2-one

3-ethylidene-1-[1-(3,3-diphenylpropyl)-4-piperidinyl]-1,3- d1hydro- 24
2H-indole-2-one

1-[4-[(naphth-2-yl)amino]-cyclohexyl}-3-ethyl-1,3-dihydro-2H- 2.1

benzimidazol-2-one
2-cyanoimino-3-ethyl-1-[1-(4- propylcyclohexyl) 4-p1per1d1ny1] 1,3- | 46
dihydro-2H-benzimidazole

2-cyanoimino-3-ethyl-1-[1-(1,2,3,4-tetrahydronaphthyl)- 4- . 1’458
piperidinyl]-1,3-dihydro-2H-benzimidazole '
2-cyanoimino-3-ethyl—1-[1-(5-methylhex-2-y1)-4-piperidinyl]-1,3- 15
dihydro-2H-benzimidazole
2-cyanoimino-3-ethyl-1-[1-(norbornan-2-yl)-4-piperidinyl]-1,3- 1653
. dihydro-2H-benzimidazole
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solution was prepared by sequentially adding final concentrations of 0.066
mg/ M ORL-1 nenbrane protein, 10 ng/m saponin, 3 nM GDP and 0.20 nM

[ 3SS] GTPgS to binding buffer (100 M NaC, 10 nM Mgd,, 20 nmM HEPES, pH
7.4) on iorootsssgr epared nmenbrane solution (190 m/wel PETAHER/123ANnsf erred
to 96-shall ow wel |l polypropylene plates containing 10 m  of 20x
concentrated stock sol utions of agonist prepared in DVSO Pl ates were

i ncubat ed fyPiat 20laiffeR i@t room tenperature wth shaki ng. Reactions were
term.nated by rapid filtration onto 96- well Unifilter GF/B filter plates
(Packard) using a 96-well tissue harvester (Brandel) and followed by three
fiItrationlwash S wWth 0’2 m iCEé(f){(,)\,led bi ndi ng buffer (10 nM NaH2PO41 10
nmv Na2HPO4,™ pH .%’)n?pol'ffl P trhqurglP re subsequently dried at 50'C for 2-3
hours. Fifty m/well scintillation cocktail (BetaScint; Wallac) was added
and plates were counted in a Packard ..Top-Count for 1 mn/well. Data was
anal yzed using the curve fitting functions in GaphPad PRISMO v. 3.0 and
the results are set forth i Raffbl e 4 bel ow. TABLE 45 Nocice tin Affinity,

Conpoundcal ¢ K (n 0O

enz\ ) - 4- pirperi di nyl ]-5558 1, 3=di h
dr o- 2H. - benzi mi dazol e : 0 - T

oxybenzyl) - 4-pi peridinyl] 1660 1, 3-dih

2- cyanoi m no- 3-et hyl - 1- [ 1- (p-
2- cyanoi m no- 3-ethyl -1-[1-(p-bs
dr o- 2H benzi m dazol e 2-cyanoi m no-3- eth
-[ 1- (napht h-2-yl - et hyl ) - 4- pi peri di nyl ]| 882 1, 3-di h dro-2H benzi m dazol e
2-cyanoi mno-3-ethyl-I -[ 1 -(4-propylc clohex%l)-4-241 i eridinl -1,3-dih
dro- 2H- benzi m dazol e _ . '

2- cyanoi m no- 3-et hyl -1-[ 1-[ 4- (2- propyl ) - cydl ohexyl]-4-6.9

pi peridinyll -1, 3-di hydro-2H benzi m gazol e 34-cyanoimno-3 -ethyl- 1

-[ 1- (decahydr o- 2- napht hyl )-4-6.6 i i di nyl-1, 3-di h dro-2H benzi m dazol e .
2- cyanoi mi no-3-ethyl -1-[1-(cycl @gCtyl )>¥d<pi pergdi nyl]-1,3-5.57 dih

dr o- 2H benzi m dazol e : " ' D

T
R

1

®
wherein .
D is a 5-8 membered cycloalkyl, 5-8 membered heférocyclic'or a 6 membered aromatic
or heteroaromatic group; —
n is an integer from 0 to 3;
A, B and Q are indepcndéntly hydrogen, C, , alkyl, C, ., cycloalkyl, C, , alkoxy, C, 1,
_ cycloalkoxy, -CH,OH, -NHSO,, hydroxyC,_,,alkyl-, éminocarbonyl—, C, 4a11<ylaminocarbonyl-,

- diC, ;alkylaminocarbonyl-, acylamino-, acylaminoalkyl-, amide, sulfonylaminoC,_jalkyl-, or A-
B can together form a C, ; bridge, or B-Q can together form a C, , bridge, or A-Qcan ‘
togeﬂler form a C,_; bridge;

 Zis selected from the group consisting of a bond, straight or branched C.s alkylene, -
NH-, -CH,0-, -CH,NH-, -CH,N(CH,)-, -NHCH,-, -CH,CONH-, -NHCH,CO-, -cﬂzco-, -
COCH,-, -CH,COCH,-, -CH(CH,)-, -CH=, -O- and -HC=CH-, wherein the carbon and/or
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2-cyanoi m no; 3-ethyl-i-[1-(10, 11- D hydr o- 5H di benzo[ a, d] -> 10, 000

cycl ohept en-5-yl)-4-piperidinyl]-1, 3-dhydro-2H benzi m dazol e;

2-cyanoi mi no- 3-ethyl -1-[1- (3, 3-Bi s(phenyl )propyl )-4-80 i eridin 1 -1,3-dih

dr o- 2H ben¥ A1/e8836| e; 93 WO 02/ 085357 PCT/ US02/ 12351 2- cYERGPH 121 3- et hyl -
-[ 1-(1, 2, 3, 4-tetrahydr onapht hyl ) - 4- 157 plperldlnyll- 1,3-dih

dr o- 2H-ben2|mdazole -2-cyanoimno -3 -ethyl- 1 -
5- et hy| higsspelr athrhs 4re
2 cyanol 1 o B pan 1?‘“9‘“‘8‘(*%5@?“’21“#5{2“‘%&7@ %@8#%@0??‘[ MED gfissfaxw? fr

dr o- 2H benglkpxdereup;e;

2- cyanoi m no- 3- gt 3-di hydro en-

pi pgrl dinyl]-1 ﬁ QéLlﬁ&aé &oélj-t!b%%rloulf {i %ﬂ'B' “éﬁ’b Cuag alk}’l Cyeyeloalkyl, C,,

3 Cy%ﬂf'b fi mncé‘mtdnyhe ElLohﬁc@lhytﬁlthDO@},Wymahmylb&nrﬂ) Ricersy didybbot, Toykng- di b
ro- enzi m

2- cyanoi ni fifR8% ( @d%%’?etowloﬁl@ J-aNHeSf:r, dﬂéﬁsﬂz§:r44u<@1 ANE}9Q, ,alkyl3- di h
dr o- 2H- ben '
2- cyan0| m ﬁ!gmgg%%}gxgcélrllg(l)ar?)l/lpocar%n?’l ’Idl?'l“‘al& mluboggrtbw)jl )fe%zyg q3 eridin 1
1,3-dih dpm@m‘mhza mmdioeb@ycimmmmlﬁtoa@mmamwm Bk d hetero-monocyclic
[1 (cyclooctyl% 1‘19 1% 97 1, 3-di h dro- 2H benzi m dazol e ,
2- cyanoi ni 853 eﬁetr?/'i e]fclmtgc%'é Botdya spirg risg sgitsra phie formua )36 di h
dr o- 2H benzi m dazol e 2-cyanoi m no- 3- ( 2- net hanesul f onam do) et hyI 4] -[1-78 (c

clooct |)-4- i eridinyl]-1,3-dih dro-2H benzi.m dazol e
2- cyanoi m no- 3- acet om do- I-[1 (cyclooctyl) 4-piperidinyl]-11 1,3-dih

dr o- 2H benzi m dazol e < ><
._ X >

V)

wherein X, and X, are independently selected from the group consisting of NH, O, S
and CH,; and wherein said alkyl, cycloalkyl, alkenyl, C, ,,alkylamino-, C,.,eycloalkylamino-,
or benzyl of R, is optionally substituted with 1-3 substituents selected from the group
consisting of halogen, hydrdxy, Cr.o alkyl, C,,, alkoxy, nitro, trifluoromethyl-, cyano, -
CO0V,, -C,,CO0V, cyanoC, galkyl-, -C, (=0)W,, -C,sNHS(=0),W,, -C, {NHS(=0)W,, a
S-membered heteroaromaticC, alkyl-, phenyl, benzyl, benzyloxy, said pheﬁyl, benzyl, and
benzyloxy optionally being substituted with 1-3 substituents selected from the group
consisting of halogen, C,.,, alkyl-, C, ;; alkoxy-, and cyano; and wﬁcrein said Cy cycloalkyl,
Cs.0 cycloalkenyl;‘ monocyclic, bicyclic or tricyclic aryl, heteroaryl ring, hetero-rﬁonoc’yclic

| -ring, hetero-bicyclic ring systém, or spiro ring system of the formula (V) is obtionally
substituted with 1-3 substituents selected from the group consisting of halogen, C,.,, alkyl, C,.
walkoxy, nitro, trifluoromethyl-, phenyl, benzyl, phenyloxy and beniyloxy, wherein said
phenyl, benzyl, phenyloxy or benzyloxy is optionally substituted with 1-3 substituents selected

from the group consisting of halogen, C,_, alkyl, Ci.10 alkoxy, and cyano;
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2- cyanoi m no- 3- car boxynethyl -i -[1-(cyclooctyl)-4-201 i eridin 1 -1,3-dih
dr o- 2H benzi m dazol e 2-cyanoi m no- 3- (2- di net hyl am no) et hyl - |
-,[I-(cyclooctyl)-4-18 i eridin | -1,3-dih dro-2H benzi m dazol e

2- cyanoi mwo-02/b85p571- (cycl ooct yl ) - 3- hydr oxynet hyl - 4- 473 pPET&ISP2A12851|

-1, 3-di hydr o- 2H benzi m dazol e

2-cyanoi mno-|-[Il-(cycl ooctyl)-4-piperidinyl]-1,3-dilrydro-2H 3743

7- azabenzi m daz - oy - L l-ooct,yl) -2, 6-et hano- 4- -4-19
pip eridin 1 - 1%?%%'&{%?}6; %%%@%ﬁ %}’;c?%ﬁ‘éf éto-eo %é’é}’lémﬁcﬁ%ﬁ‘t“ Y’a'P%(ﬁﬁ’ p
recept or f aminopGpalipiiming,sdiCpfaliyetn ACG Tindibéed héterohnlA0ting oaftalYy M
opi oid rece tor@gerrtt_tr)ag? sol ution was prepared by sequentially adding final
concent r at FOREMSE Watholz3 Ioyyar alglit he desired nenbrane protein, 10 p g/
saponi n, 3M GDPy . n : Wadiing buffer (100 mM NaCi, 10
™ Mgl a, 20 nM HE%ES,";?)%YI’%%Y@%@@. %E%lbdp})l? ;%’ar-ed membr ane sol ution (190
| /well) was traRsBeeleeted fromdige grhap tampistieg of Hgdrogdh, @2/ 86357,  RSEIdaBOR/aA® 351
pol ypr opyl | at ant ai;nj 10 | of 20x congentrated, stqck spl utions of
gon st pr SG R oBopa 2y P Bagmin AL R BB

t enper at ur dialliytdmindgloupg. Reactions were terminated by rapid filtration
onto 96-well Unifilter GFB filter plates (Packard) using a 96-well tissue
harvest er ( Br anfiet phaamacertieallyrecerispletspl theteof pr s solvamthorgefhies with 200 .t
ice-cold binding buffer (10 nM NaH2PO4, 10 mM Na2HPO4, pH 7.4). Filter

pl ates were subsequently dried at 50 C for 2-3 hours. Fifty p.1/ well
scintillati2on caéciongiound 0 daimSG;iwheidh D Raglieayldy a\Wasembdathadicaromhitd grsuper e
counted in a Pack r?BiIop- Count for 1 mn/well. Data were anal yzed using the
curve fittiCAY*PEct? BHOEFHPMSphPad PRISM TM v. 3.0 and the results for
several conpounds are set forth in table 5 bel ow -TABLE 5 Mu Rece for
Affinit - - ' '
y A compound of claim 1, wherein ZR, is cyclohexylethyl-, cyclohexylmethyl-,
cyclopentylmethyl-, dimethylcyclohexylmethyl-, phenylethyl-, pyrrolyltfiﬂuoroéthyl-,
thienyltrifluoroethyl-, pyridylethyl-, cyclopentyl-, cyclohexyl-, methoxycyclohexyl-,
tetrahydropyranyl-, propylpiperidinyl-, indolylmethyl-, pyrazoylpentyl-, thiazolylethyl-,
phenyltrifluoroethyl-, hydroxyhexyl-, methoxyhexyl-, isopropoxybutyl-, hexyl-, or

oxocanylpropyl-.

4.~ Acompound of claim 1, wherein ZR, is -CH,COOV),, tetrazolylmethyl-, cyanomethyl-,
NH,SO,methyl-, NH,SOmethyl-, aminocarbonylmethyl-, C, ,alkylaminocarbonylmethyl-, or
diC, ,alkylaminocarbonylmethy!-,

S. A compound of claim 1, wherein ZR, is 3,3 diphenylpropyl optionally substituted at

| "the 3 carbon of the propyl with -COOV,, te'u'azoly'lC0 4alkyl-; cyano-, aminocarbonyl-, C,.

salkylaminocarbonyl-, or diC, ,alkylaminocarbaonyl-.
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Conpoundcalc K; n 3 -[1-(na hth-1-yl-nethyl)-4- i eridin 1
- 2H benzoxazol - 2- one340 3-[ 1- 3,3-di hen 1 ro yl)-4-
eridinyl]-2H benzoxazol ' ~2- one726
-[1- (1, 2,8042/088857ahydr o- 2- napht hyl ) - 4- pi peri di nyl ] - 2H b@GT&Re21BBS1343 2- one
1-(4- ro l-c clehex |)-4- i eridinyI]-ZFLbenzoxazoI-2-Qne145
thylidene-1-[1-(1, 2,3, 4-tetrahydro-2-naphthyl)-4-piperidinyl]-23.3
di hy dgo- 2Hal d&ﬂ@ioﬁncgoﬂﬁé‘
t hyl i dene-| -7 1- (naphth §”mﬁgﬁﬁy ) -4- plperldlnyl] 1, 3-di hydro- 137
2H i ndol e- 2- one
3-ethylidene-1-[1-(p- benzyloxymgpgyl) 4-piperidinyl]-1,3- dlhydro 1150
2H-i ndol e- 2- one
3-ethylidene-|-[1-(3, 3-di phenyl_p
2H-i ndol e- 2- one,
1-[4-[ (napht h-2-yl )am no] -cycl g
benzi m dazol - 2- one
2- cyanoi m no- 3-et hyl - 1-[ 1- (4- pr opy cyclohéqyl) 4- plperldlnyl] 1, 3-46
di hydr o- 2H- benzi m dazol e
2-cyanoi m no-3-ethyl-1-[1-(1,2,3,4-tetra
pi peridinyl]-1,3-diliydro-2H benzi ni-daz6l e
2- cyanoi m no- 3-et hyl - I -[ 1- (5- et hyl hex{2-yl") -
di hydr o- 2H benzi m dazol-e '
2- cyanoi m no- 3-et hyl -1 -[ 1- (nor bot nan- 2-
di h, dr o-2H benzi m dazol e 95 WO 02/ 085357
of the formula (1):

3
3-[
3-e
1, 3-
3-e

peri di nyl ] -1, 3-di hydr o- 24
=9 di hydro-2H2. 1

onapht hyl )-4-*458 -
- pi peri di nyl ] -1, 3-15

pi peridinyl]-1,3- 1653
at is clained is: 1. A conpound

N—SZ:

|
Ry

- (1A)

whérein

n is an integer from 0 to 3;

Z is selected from the group consisting of a bond CHz-, -NH-, -CH,0-, -CH,CH,-,
CH,NH-, -CH,N(CH,)-, -NHCH,-, -CH,CONH-, -NHCH,CO-, -CH,CO-, -COCH,-, -
CH,COCH,-, -CH(CH,)-, -CH=, and -HC=CH-, wherein the carbon and/or nitrogen atoms are
unsubstituted or substituted with a lower alkyl, halogen, hydroxy or alkoxy group;

' R, is selected from the group consisting of hydrogen; C,.10alkyl, Ca_,zﬁycloalkyl, C..
joalkenyl, amino, C, ,,alkylamino, C3_ucycloa1kylamino, benzyl, C, , cycloalkenyl, a
monocyclic, bicyclic or tricyclic aryl or heteroaryl ring, a hetero -monocyclic ring, a hetero-
bicyclic ring system, and a spiro ring syétem of the formula (V):

g —
(A

V)
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R2(n) 0 A/A\NB Z (I) PCT/US02/12351 wherein D is a 5-8 nenbered

cycl oal kyl, 5-8 nenbered heterocyclic or a 6 nenbered aromatic or

het eroaromatic group; nis an integer fromO to 3; A B and Q are

i ndependenyby2/ssestogen, C ., 0 al kyl, C3.12 cycl oal kyl, C;PCI(!US@Z/IQQS&y, C3.12
cycl oal koxy, -CH2CH, -NHS02, hydroxyCl 10al kyl -, ami nocar bonyl -

C, . 4al kyl am nocar bonyl - d| C 4a| kyl am nocar bonyl-, acyl am no-
acyl am noal kyl %e or A- B can t oget her form
a C2.6 bridge, %her ¢an dleﬂﬁﬁeéec%g%%ﬁe&b%‘l’ CGF‘S‘;’-‘G“@Oé&ﬁf Qbdet her

forma C _andiCHgge;, Z is sel ect ed fromthe group consisting of a bond,
straight or branched C,.6 al kyI ene, - NH, -CH2O, -CH2NH, - CHz2N( CH3)
- NHCHZ 1 - CH2 Cd‘(wmnﬁﬂﬁieﬂ%zb@vc oallylpainyl, C, Galigiamino, CrigGeiiiiylamiGHoChzy]

CH=, ui‘é&ﬁﬁv t 6 WO 02/0 53
PCT/ US02/ 1%3%1 Ar???rgg%sgn at oﬁﬁsﬁlgrsggsﬁﬁge& %tg 1|e gér TSR EIRRR £PRS &M‘P\geﬂ’ne or
nore | ower CaJo kklyl, Cmbdﬂ@xy,, mﬂn@,ltnﬂm*romaﬂhylox)\;ang,rmizgyl anjrl?ialﬁyleg @gdfphg;m( t heI
group cons stin cycl oa eny
oo, - by iAot S ohal g betivag ot 15 Sipeoentt scesied e,
cyano, éorﬂs%hg}zsfhalo ‘ﬁgﬁk%g Lﬂ%k}k)éhd al}gngSOZ NHZSOZC 4al kyI -
on

NH2SCC, . 4a - am nocar A Kylam nocar’bony -

di d . 4al | cyI am Wb@&mti@hdy@:—n Cmbnlicyl, Cs. @ydl@alkwh Inmbb}@hnydwychaomnmwal-yl
bi cyclic op tero a het er o- monog cI|c r|n

a het er o- bi %t%/rg Frcy rmé %ef%réllén g‘?‘ﬁyc échrdnga%%’ior‘?ic}?"ﬁh §ng 5ysfetinagd SPR e RREIT ( V)
X1 the formula (V) are optionally substituted with 1-3 substituents selected from the group
' consisting of halogen, C, jpalkyl, C, ,alkoxy, nitro, trifluoromethyl, phenyl, benzyl, phenyloxy
and benzyloxy, wherein said phenyl, benzyl, phenyloxy and benzyloﬁ(y are optionally
substituted with 1-3 substituents selected from the group consisting of halogen, C,.,, alkyl, C,.
10 alkoxy, and cyano; " | :
R, is selected from the group consisting of hﬂldrogen, C...0 alkyl, C, ; cycloalkyl and
halogen, said alkyl optionally substituted with an oxo groﬁp; |

or a pharmaceutically acceptable salt thereof.

7. A compound of claim 6, wherem R, is alkyl selected from the group consisting of

methyl, ethyl, plopyl butyl pentyl and hexyl.

8. A compound of claim 6, wherein R, is cycloalky! selected from the group consisting

of cyclohexyl, cy¢loheptyl, cyclooctyl, cyclononyl, cyclodecyl, and horbomyl.

9. A compound of claim 6, wherem R,is tetrahydronaphthyl decahydronaphthyl
dxbenzocycloheptyl '

10. A compound of claim 6, wherein R, is pheny! or benzy!l.

11.. A compound of claim 6, wherein R, is a bicyclic aromatic ring.
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X2 (V) wherein X, and X2 are independently selected fromthe group
consisting of NHL O, S and CH2; and wherein said al kyl, cycloal kyl,

al kenyl , Cl1. 10al kyl am no-, C3.12cycl oal kyl am no-, or benzyl of R is
optional | ywewbksgsss7uted with 1-3 substituents sel ected fr &&TUe2gHup

consi sting of hal ogen, hydroxy, d.,, allcyl, Cl1.10 al koxy, nitro,
trifluoronethyl-, cyano, COOV,, -Cl.4000V1, cyanoCl. 10al kyl -, C1.5( O)V\l,
- C1_SNHS( =03.2\WL.4 composnHsiciin\id, wbcrelﬁsmﬂrbiwcleajarbmamﬁmgmﬁwdengmlﬂcainlewk
phenyl , benz[%m benzyl oxy, said phenyl, benzyl, and benzyl oxy opti onaIIy
bei ng subs éd Wi th 1-3 substi tuents' sel ect ed fromthe group consisting
of hal ogen, C1.10 alkyl-, C1.10 allcoxy-, and cyano; and wherein said C3.12
cycl oal kyl, C3. 12 cycl oal kenyl, nonocyclic, bicyclic or tricyclic aryl,

het er oaryl 13 ng! W&P@B@ﬂ@ﬁﬂ%@y&;ﬁh@remltsglbmélreqstbylbomqtluyh c ring system or
Spiro ring systemof the fornula (V) is optionally substituted with 1-3
substituents selected fromthe group consisting of halogen, C ,10 al kyl,

Cl. 10 al Réxy, Andoirpound of dldinof, ovietein is,0, phenyl , benzyl, phenyl oxy and
benzyl oxy, wherein said phenyl, benzyl, phenyl oxy or benzyloxy is '
optionally substituted with 1-3 substituents selected fromthe group

consi sting 18f hal Qaamun3r dfndb ilereik, AR 21O (AN cyano; 97: VIO
02/ 085357 PCT/ US02/ 12351 WL is hygfetl)gen Cl. a10 PI?;I C3.12 cycl oal | cyl,

Cl. 10 al koxy, C3.12 cycl oal koxy, --CH2OH, ami no, CI. 4al kyl am no-,

did. 4a||cy| o d heteroaromatic ring optlonally
subst i t ut ed R‘id‘%l’q“i}aéa“%e@?m%\?gf?@ GQDSIEINGEOts 'yl T 3.6 cycl oal kyl |
benzyl “or phenylsf[lﬁaap}ﬁh-agh-%u@@ Aff)%@ﬁ&lﬂﬁ] RNz KaRRISsdeng of hydrogen,

Cl.10 al kyl, C3.12 cycloalk al ogen, said alkyl of cycloall cyl
optional 'y subst¥ [tlc(ﬂléléhtbmlt%%ﬁl}’@x‘bplpmdmﬂ] 2Htueproxazaic-ene; di al kyI am no

9O o 2 RSN BTN SRk ISl 2 SOlvale Ther ool
het er oaronatic g bu@v bemyib:egibnilzy@ 4Lp1$cmﬂ1hylb@ﬂ¥beﬁto§cﬂﬂol 230neA corrpo-und‘ of claim
1, wherein ZRl If -[1- gclzyca)xrrllo X%.zy?)t E\ ¥>1pcr1d1n¥l? 2%%&%‘%1- “one,
' - 3-[1-(3,3-diphenylpropyl)-4-piperidinyl]-2H-benzoxazol-2-one;
, 3-[1-[4,4-Bis-(4-ﬂuor'opheny1)butyl]-4-piperidinyl]-2H-benzoxazol-2-one;
3-[1 -(2-phenylethyl)-4-pipcridiny1]-2H-benzoxazol-2-one' '
3-(1- (cyclooctylmethyl) 4-piperidinyl])-2H-benzoxazol-2-one;
3-[1-(1,2,3,4-tetrahydro-2-naphthyl)-4-piperidinyl]-2H-benzoxazol- 2 -0ne;
3-[1-(5- methylhex -2-yl)-4-piperidinyl]-2H-benzoxazol-2-one;
3-[1-(10,11-Dihydro-5H-dibenzo{a,d]-cyclohepten-5-yl)- 4-p1per1d1ny1]-2H-
benzoxazol-2-one;
3-[1-(4-propyl-cyclohexyl)—4-piperidinyl]-2H-benzoxaz'ol¥2-one;
3-[1 -(norbornan—?-yl)-4-pipcridiny1] -2H-benzoxazol-2-one;
3-[1-(decahydro-2-naphthyl)-4-piperidinyl]-2H-benzoxazol-2-one; | _
3-[1-(3,3-dimethyl-1,5 -dioxaspiro[5.5]Jundeca-9-y1)-4-piperidinyl]-2H-benzoxazol-2-
one; , : .
3-[1-[4-(1-methylethyl)-cyclohexyl]-4-piperidinyl]-2H-benzoxazol-2-one;
3-[1-(1,3 -dihydroirlden—Z-yl)-4-pjperidinyl]-2H-benzoxazol-2-one;
3-[1 -(cyclooctyl)-4-piperidiny1] -2H-benzoxazol-2-one; and

101



cycl opentyl net hyl -, di net hyl cycl ohexyl nmet hyl -, phehyl et hyl -,
pyrrolyltrifluoroethyl-, thienyltrifluoroethyl-, pyridylethyl-

cycl opentyl -, cycl ohexyl -, nethoxycycl ohexyl -, tetrahydropyranyl -,

propyl pi pewod2/o8s857, i ndol yl met hyl -, pyrazoyl pentyl -, thi ESIVPE2BSA| - |
phenyl trifluo' roethyl-, hydroxyhexyl -, nmethoxyhexyl-, isopropoxybutyl -
hexyl -, or oxocanyl propyl-. 4. A conpound of claiml1, wherein ZRl is

- CH2000V1, te. tmﬁﬁ@dcyhmnpy&ce tabl¥ SRR - NH2SQ2mret hyl -, NH2SOnet hyl -
am nocar bonyl net hyl -, CI1. 4a|Icylanlnocarbonylnethyl , or . '

di d . 4a|kylanlnocarbonylnethyl . 5. A conpound-of claim1, wherein ZR, is

3, 3 di pheny pro tituted at he pr opyl
i o - COoVEPt R R RR eSO ot oG el ot obE
4a|kylanlnﬁmanmmmmhﬂyaampdbﬁex&phhylanlnocarbony[ . 98 WD 02/ 085357 6. A

conmpound of the formula (1A): R2(n) . (1A PCT/US02/ 12351 wherein n is an
integer from0O to 3; Zis selected fromthe group consisting of - a bond

- CH2-, -NHg - Okl%@thod-@f{%%-lgaiﬁ(ﬁgggéc g’adm%&\}iﬂ%{?)a p«atlea:;'_|= needaher?%g:

-NHCHZCO -CH2CO 1 Z2- -

wher ei n t heffestivamouniof o anaigesio gempaind mecoadieg talsinbst i t ut ed or substi t ut ed
with a | ower alkyl, hal ogen, hydroxy or al koxy group; R is selected from
the group consisting of hydrogen, C, _10al kyl, C3.12cycl oal kyl, C2.

10alkenyl , 18ni na,mdéBhodlFahddilAin a@harﬁicalagamlr&@bxl@élfﬁ»m me,omﬂ%yé torC3. 12
cycl oal kenyl, a_ monocyclic, bicyclic or tricyclic aryl heteroaryl ring,

a_ het er o- mEPBRNRG 2dmipisgring torepatient in peechtherpef anleﬁ@thmt @fracboalpSmd o0 ring
syst em of taéb%r&f?éi@*ﬁlﬁm(lv) (V) 99 WD 02/085357

- 20, A pharmaceutical composition comprising a compound of claim 6 and at least one

pharmaceutically acceptable excipient.

21. A method of treating pain comprising administering to a patient in need thereof, an

effective amount of an analgesic compound according to claim 6.

2. A method of modulating a pharmacologlcal response from the ORL1 receptor

comprising administering an effective amount of a compound accordmg to claim 6.
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PCT/ US02/ 12351 wherein X1 and X2 are independently selected fromthe group
consisting of NHL O, S and CH2; wherein said al kyl, cycloallcyl, alkenyl,
C, . 10al kyl am no, C3. 12cycl oal kyl am no, or benzyl is optionally substituted
with 1-3 swmbetiodsssant s sel ected fromthe group consisti ngPOT/USed@g8n, CL. 10
al kyl, C1.10 al koxy, nitro, trifluoronethyl, cyano, phenyl, benzyl,

benzyl oxy, said phenyl, benzyl, and benzyl oxy optionally being substituted

with 1-3 sybsti husptsused ropt he group consisting of hal ogen, C1.10
al kyl, C1.10 alkoxg% gndfggiﬁ%?aﬁggbéin said C3.12 cycloallcyl, C3.12

cycl oal kenyl , nonocyclic, bicyclic or tricyclic aryl, heteroaryl ring,

het er o- nonocyclic ring, hetero-bicyclic ring system and spiro ring system
of the formula (V) are optionRIt substituted with 1-3 substituents
selected fromthe group consistyng of halogen, C .10 alkyl, C 1.10 al koxy,
nitro, trifluoronethyl, phenyl, A v yl oxy and benzyl oxy, wherein
sai d phenyl, benzyl, phenyl oxy ‘are optionally substituted
with 1-3 substituents sel ected € sting of hal ogen, CL.10
al kyl, C,. 10 al koxy, and cyan : ed fromthe group consisting
of hydrogen, Cl.10 al kyl, C3.12 oweF6al kyrNand hal ogen, said al kyl .
optionally substituted with an oxo group; ¢r a pharmaceuticall’y.acceptable
salt thereof. 7. A conpound of claim®6, whegrein R, "is alkyl selected from
the group consisting of nethyl, ethyl, opyl, butyl, pentyl and hexyl. 8.
A conpound of claim®6, wherein RL is cycloal kyl selected fromthe group
consisting of cyclohexyl, cyclohepyl, |cyclooctyl, cyclononyl, cyclodecyl,
and norbornyl .. 9. A compound . of claim whereiln R1L is tetrahydronapht hyl,
decahydr onapht hyl or - di benzocycl oheptyl™ A conpound of claim®6,
wherein R, is phenyl or benzyl. 11.. A co und of claim®6, wherein R is a
bicyclic aromatic ring. 100 WD 02/ 085357 P(CTI US02/ 12351 12. A.conpound of
claim 11, wherein said bicyclic aromatic rizng i s indenyl, quinoline or

R4

(A)
wherein ' _
| R, is selected from the group consisting of hydrogen, C..10 alkyl, C,.,, cycloalkyl and
halogen, said alkyl optionally substit_uted with an oxo group; -
n is an integer from 0 to 3; '

"ZR, is the following
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napht hyl . 13. A conpound of claim®6, wherein Z is a bond, nethyl, or ethyl.
14. A conmpound of claim®6, wherein nis 0. 15. A conpound of claim®6,
wherein X, and X2 are both 0. 16. A conpound selected fromthe group

consi st i ngwof2/083347 PCT/US02/12351

1=(napht h- 2-yl - met hyl ) - 4- pi peri di nyl ] - 2H benzoxazol - 2-one; 3-[| -(naphth-I
-yl -met hyl ) - 4- pi peri di nyl ] - 2H benzoxazol - 2- one; , '

1- (p- phenyl bgng¥in - 4- plperldlnyl] 2H benzoxazol - 2- one;

1-(p- benzyloyybenz%l) 4- pi peridi nyl ] -2H benzoxazol - 2-one; 3-]

anobe h i Ryt lda | Re-2#t, B@-ﬂmtamzyd)lRﬁQ(O;@;,)C}iclozaucyl R~ (%3
“br e SoPRRRRBRER st Sr Eat; Xt PRRB RS Shraesopt ¥adhds 3|

1

4-

2- phenyh rhg/ér’)orZECPCE’}Qlk!yI?;ilole', ]Yz%hh B@fté@ﬁ?&%fh%h@éh%on% ézvl{\ch they are
ycl ooctyl nmethyl )-4-p fgerl 2H benzoxazol -2-

1,
5-

cyanobenzyl

3-
3-

- (
3-
[4
1-

- (
2,3, 4%@11%}#9@%%20 hqofeﬂlnwyg-skrugumn di nyl ] - 2H- benzoxazol 2-one; 3-]

1-
1- nethylhex 2-yl)-4-piperidinyl]-2H benzoxazol - 2-one; 3-[1-,(10;1
| - Di hydro-5 H-di benzo [a, d] —cyclohepten 5 yI) - 4-pi peridinyl ] - 2H

[
[
p-
[
(
c
(
(

benzoxazol - 2-one; 3-[

1- (4-propyl -cycl ohexyl) - 4-pi‘peridinyl] - ZFLbenzoxazoI 2-one; 3-]

1- (nor bor nan- 2-yl) - 4-pi peridi nyl ] -2H-benzoxazol - 2- one;3,~[

1- (der ahydr o- 2- napht hyl ) - 4- pi pefTdi nyl ] -2H—benzoxazo| -one, 3 -]
1-(3,3-dinethyl-1, 5-dioxaspirg

[ 5. 5] undeca- 9-yl ) - Rip{pe Y8 benzoxasb

1- [4 (1- et hyl et hyl) - wexyl _A;mlperldlny $wb one; 3-]
1- (1, 3-di hydr oi nden- 2- - pi pe |d|nyI]-2H-b" hzol - 2- oRe; _
3-[1-(cycl ooctyl)-4-pi P h 2H benzoxazol ~2~ohgcHRY, 101 WO 02/085357
phar maceuti cally acceptable sa&l’t b t her eof . PCT/U802/12351

£y,

R1o
R10\\ )
. . '. d
S
R11 JJ‘/- ..——-—"R10
N
or . ‘
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17. A pharmaceutical conposition conprising a conpound of claim1l and at

| east one pharnaceutically acceptable excipient. 18. A nethod of treating
pain conprising admnistering to a patient in need thereof, an effective
amount of W0 0xpRsBYesi c conpound according to claim1l. 19PCNUSYH¥U of

modul ating a pharnmacol ogi cal response fromthe ORL1 receptor conprising
adm nisteri-ng to a patiéent in need thereof an effective anount of a

conpound  accor Gh&gintids 0k@d 1w dnd 2fke e&mgrﬁ@ﬁ%& theidthe ﬁﬁﬁ@%'aﬁa Be forpr I sing

a conpound of claim6 and at | east one phar maceuti ca accepta

exci pi ent . apdd a ipdepprsienidy 1 oF Latis hip Beind rivg Fs asﬁusagRac@hcnyil st Ryheteyodrgl a
patient in ged thereof, an effective ampunt of an anal gesic conmpound
accordi ng {10 claim6. 22. A nethod of nodul ati ng a pharmacol ogi cal response

fromthe ORL1 rBgdpt ¢o3 Sl![hSt‘IWEmtS irdgpendentlyi seleCled RGmARe %ﬁoﬁﬁ%ﬂsi’sﬁg@@?klt”ﬁ: of a
conpound 0

conmpound acco to im 6. 102 WO 02/ 085357 23.

fo?prml a (I i)ﬁ kykzgﬁ) %F%Q%Z?@EBSHRMP@(& -CRalky]-BRgRd;ect ed from t he gr oup
consi sting of hydr: a

al Kyl opt lgonal | )I;( Slggg‘?ts%gﬁlgn@hxﬁ!g ndgn%/ s%?ecféx(ﬁlo&%gﬁg)r?p@g?%s?m ?

3; ZR1 is tQEF{,NQ,cnilhgloyer R, SMueﬁfQoﬂﬁlﬂadA&M mﬁrﬁﬁﬁéﬂﬁ@%&ﬂﬁa

\lg/gez %n012)“&i9&131°g(°%¥/f” &%e?e@éw e gr yl, R5-heteroaryl, |
Rzand R, are independently selected from the group consisting of hydrogen (C-Cy)
alkyl (Cs- 12)cycloalkyl aryl and aryl(C,- 6)alkyl
R; is 1 to 3 substituents mdependently selected from the group consisting of H, R,-
aryl, Rg-(C; -Cyy)eycloalkyl, Ry-heteroaryl, R;-(C, -C,)heterocycloalkyl, -NR, Ry, -OR,,and -
SOhRe | o
Re¢istto3 substltuents mdependently selected from the group consisting of H, (C,-
Cgalkyl, R,,-aryl, -NRgR, , -OR;, and -SR,;
. R,is 1 to 3 substituents independently selected from the group consisting of hydrogen,
" halo, (C,- C¢ )alkyl, Ry, -aryl, (C,-C l2)cycloallq}l -CN, -CF;, -ORg, -(C,-Cq)alkyl-OR, - '
' OCF3, -NR4R,, -(C, - Cglalkyl -NRyR,, -NHSO,R,, -SO,N(R,,),, -SO,Rg, -SORy, SRy, -NO,,
-CONR8R9, -NR,CORyg, -CORg, -COCF;, -OCOR,, -OCO,R,, -COOR,, -(C,-Cyalkyl-
NHCOOC(CH,);, -(C,-C¢)alkyl-NHCOCF,, -(C,-Cs)alkyl-NHSO,-(C,-Cyalkyl, -(C,-Cy)alky!-
NHCONH-(C,-Cy)-alkyl and

3’t 0

N
—(CHp)i—N  N-Rg

wherein fis 0 to 6; or R, substxtuents on adj acent ring carbon atoms may together form
a methylenedloxy or ethylenedioxy ring;
R;is 1 to 3 substituents independently selected from the group consisting of hydrogen,
" halo, (C,-Cyalkyl, R,-aryl, (C;-Cp)cycloalkyl, -CN, -CF,, -O'Rg, -(C,-Cy)alkyl-OR,, —OCF3,-
NRgR,, -(C,-Cy)alkyl-NRgR,, -NHSO,R,, -SOZN(RM)Z, -NO,, -CONR,R,, -NR,;CORB, -COR,,
-OCORg, -OCO,R; and -COORg;
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C7) het erocycl oal kyl , -C02(C1-C6)al kyl, CN or -C(O NRBR9; Y2 is hydrogen or
Y,; Y3 is hydrogen or (C -C6)alkyl; or Y1, Y2 and Y3, together with the
carbon to which they are attached, formone of the foll ow ng structures:
R11 Y R o WOD2A8357CHR10o) u (CHRi o)w C R11 or R10 104 WO OZCUBSSBIR23S1

PCT/ US02/ 12351 wherein r is 0 to 3; wand u are each 0-3, provided that the
sumof. wand uis 1-3; ¢ and d are independently 1 or 2; s+is 1 to 5; and

ring Eis a fus h oInR5 he r is.l .
ég;oslt ikt :Jent i‘R i nlgggs?ié?h%ﬁgl%:%%Qlfféf?ﬂgﬁ%;g$g£%§§§§#f&%ﬁ; (Ci-
a y T y s 1 ngﬁ A y =& g = a}@_l[\m 9 3 \ . IS.
lto 3ysub§ i tueﬁ} i SJ ndently selected fromt he6group cong{:@it .6%838&
RO -CF3, &&fg%@ﬁ'g hal o, or R' substituents on adjacent ring carbon

at oms may togetRghs f-QrsﬁBsﬁtueHﬁtiﬁHékaﬁﬂgﬁHﬂéYeéﬁﬁ %L %gb%g:ccgﬁ%%{ng e and R9

are independently selected fromithe group consisti _ gen’ “{'C1- C6)
al kyl, (c3Coatlyls{eirGanlkeny andhglo; and aryl (G, -C6)alkyl; R3is 1 to 3

bstit ts i t f th J i Sti f'H R4=.
STyl Rb(C3 - Capeparaniohd SRRy R oot Sk SR A L et 1
-NR8 RO, -OpM2CHp¢l - S (0)0.2R12; R6'is | to 3 substituents. independently

selected fromthe glr oup consisting.. of H, §C 1 - -
or a pharmaceutically acceptable salt thereof, ' .

24, A pharmaceutical composition comprising a compound of claim 23 and at least one
pharmaceutically acceptable excipient.

25. A method of treating pain comprising administering to a patient in need thereof, an

effective amount of an analgesic compound according to claim 23,

© 26. A method of modulating a pharmacological response.'from the ORL1 receptor- .

comprising adminjstering to a patient in need thereof, an effective amount of a co‘mpound

according to claim 23,

27. - A method of modulating a pharmacological respohse from an opioid receptor

comprising administering to a patient in need thereof, an effective amount of a compound

according to claim 1,

28. A method of modulating a pharmacologicel response from an opioid receptor

comprising administering to a patient in need thereof, an effective amount of a compound
according to claim 6.

29. A method of modulating a pharmacological response from an opioid receptor

comprising administering to a patient in need thereof, an effective amount of a combound
: according to claim 23, |
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C6) al kyl, R4-aryl, -NReR9 , -OR12 and -SR12; R4 is | to 3 substituents
i ndependently selected fromthe group consisting of hydrogen, halo, (C -
C6 )al kyl, R13 -aryl, (C3 - Cl2)cycloal kyl, -CN, -CF3, -ORB,

- (C1- C6) al wplo2/¥8857 - OCF3, - NRBR9, -(Cl- C6)al kyl - NReROPCTNISGI2pE,

- SO2N(R14) 2, -S02R8, -SOR8, -SR8, -NO2, -CONR8R9, -NRICOR8, -CORE, - COCF3,
- OCOR8, -0002R8, -COORS, -(C, -C6)al kyl- NHCOOC(CH3) 3, '

-(C, -Co)al &yl - N Sund ef@ﬁﬁ@hﬁnl-NHSOZ(C C6) al kyl, -(Cl-C86)al kyl -
NHCONH- ( C, - C6) - al kyl' and - (CH2) f Rs wherein f is O to 6; or R4
substituents on adjacent ring carbon atons may together form a
met hyl.enedi oxy or ethylenedioxy ring; R5 is. to 3 substituents
i ndependently selected fromth Egup consi !Ri ng of hydrogen, halo,
(Cl-06)al kyl, R13-aryl, (C3-Cl%{ | oal kyI .- CN, -CF31 -CRS, '

-(C1-Co) al kyI ORB, OCF3 - NR8R9, \; IkyI NRBR9, - NHSO2RS, :

- SO2N(R14) 2, -NO2, - CONR8R9, -NR9 " .- OCORB, - OCO2R8 and - COCRS;

105 WD 02/ 085357 PCT/ US02/ 12351 R P kyl , - OR8,

-(Cl-Co)al kyl -OR8, -NRgR9 or -(C, - ) | - KR3R9; R12|s H (Cil- CG)aIkyI
R4-aryl, -(Cl-Cs)alkyl-OR8i -(C, - C6) al | cyINNRgRQ -(C1-Co)allcyl- SR8, or
aryl (Cl C6) al kyl; R13 is 1-3 substituents |ndepe§dently sel ected fromthe
group consi sting of H (Cl- C6)al kyl, (C, - y and halo; Rl14 is
i ndependently, selected fromthe group yng of H, (Cl-C6)alkyl and
R13 C6H4- CH2-; or a pharmaceutically adgceptabl e salt thereof, 24. A
phar maceuti cal conposition conprising conpoupd of claim23 and at |east
one pharmaceutically acceptable excis . , met hod of treating pain
conprising adm nistering.to a pati et in nbed ther%of an effective anount
of an anal gesi c conpound according to claim23. 26. A met hod of nodul ating
a pharmacol ogi-cal response fromthe ORL1 regceptor

R4

an
wherein
the dotted line represents an optional dbuble' bond; :
R is hydrogen, C, , alkyl, C, , cycloalkyl, C, ,, cycloalkylC, ,alkyl-, C, , alkoxy, C;.;,
cycloalkoxy-, C, ,, alkenyl, C.Mo alkylidene, oxo, C,.,, alkyl substituted with 1-3 halogen, C,.;,
. qycloalkyl s_ubstitutgd with 1-3 halogen, C, ;, cycloalkylC, ,alkyl- substituted with 1-3 halogen,
C,.10 alkoxy substituted with 1-3 halogen, C, ,, cycloalkoxy- substituted with 1-3 halogen, -
COOV, -C,,COOV,, -CH,0H, -SO,N(V,), , hydroxyC, ,salkyl-, hydroxyC, ,cycloalkyl-,
cyanoC,_salkyl-, cyanoC, j,cycloalkyl-, -CON(V),, NH,SO,C, ,alkyl-, NH,SOC, ,alkyl-,
sulfonylaminoC,, alkyl-, diaminoalkyl-, -sulfonylC, ,alkyl, a 6-membered heterocyclic ring, a
6-membered heteroaromatic ring, a 6-membered heterocyclicC, 4alkyl-, a 6-membered
. heteroarorﬁaticC1 4alkyl-, a 6-membered aromatic ring, a 6-membered aromaticC, , alkyl-, a 5-
membered heterocyclic ring optionally substituted with an oxo or thio, a 5- membered |

' heteroaromatlc ring, a S-membered heterocyclicC, ,alkyl- optionally substituted with an oxo or
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conprising admnistering to a patient in need thereof, an effective anount
of a conpound according to claim23. 27. A nethod of nodulating a

phar macol ogi cal response from an opioid receptor conprising.adm nistering
to a pati ewODoemssasfed t hereof, an effective amount of a c®EF8AAUI23Eccor di ng
to claiml. 28. A nmethod of nodulating a pharnacol ogi cal response from an
opi oid receptor conprising adnmnistering to a pat lent in need 'thereof, an

effective t RA3 C | n _0
nodul at i ng@lglISO gEa$%%%e%gl ca%m?%%%%ﬂ@e fr ohi a%ﬁg i%%%ﬁgptéwm?'@ng?‘&sﬂ ng
adni ni st er1GlgNHS(=aO)p\é’t.,| -EnINHS(=08W wieesie®f ,is lmir@‘che@ [)Mﬁyla(fpl{'afrcléhflkﬂ Cl

conpound acg ord| claim23. 106 WD 02/ 085357 30. A corrpound of th
formula (I 10)‘3j.i )'2 ¥R~ ‘éﬁzq Ring: 1/ iSominp 3 sHC Ay lemino-t e 5dotted

line repr ememb&eane@mfmhrﬂ Bt hallp Sebstifdtd .10 al kyl, C3_12
cycloal kyl, C3_12 cycloallcyl ?:lpdéllaa gy -81 dS\ngVfiFE%%r,an%

cycl oal koxy- Cphereingaghe¥yis indepentientlyl delected droey HoR g, allSi, 2.0 cg&lkalkylsbbm}tll t ut ed
with 1-3 h@ 1%1%?}'( C3-12 cycloal kyl substituted with 1-3 hal ogen, C3.12 -
cycl oal ky1l Yl - substituted with 1-3 halogen, CI1.10 al koxy
substituted wi thislandnfepdrd@aan0 td38. 12 cycl oal koxy- substituted with 1-3
hal ogen, - 000V]1, -Cl1 4CO0OvV1 CH20H, -802N( Vl{i , hydroxyCl. 10al kyl -
hydr oxyC3. 10cyctdaf ﬁ;ﬁ‘memb%r%%mlkybér&(lypmberg@: sterosycliooy e b oznibeted, aromatic

- CON( V1) 2, 0%§9§%a14@&6¥ , NH2SCCL, 4al kyl - sul fonyl am noCl. 10al kyl -

di am noal kyl -, -sul fonyl CL. 4al kyl, a 6- rrenbered hEterocycI ic ring, ‘a
nlsanmtegcr from 0 to 3;

~ A,Band Qare mdependently hydrogen Cy.p0 alkyl, Cyy cycloalkyl C..10 alkoxy, Cy 1,
. eycloalkoxy, C, ., alkenyl Cy.1o alkylidene, oxo, -CH,0H, -NHSO,, hydroxyC, ,,alkyl-,
ammocarbonyl- 1.4alkylaminocarbonyl-, d1CMalky1am1nocarbonyl- acylamino-,
acylaminoalkyl-, amxde sulfonylammoC, ipalkyl-, or A-B can together form a 02 ¢ bridge, or
"B-Q can together form a C,, bridge, or A- -Q can together form a C, ; bridge;

' Z is selected from the group consisting of a bond, straight or branched C,. alkylene, -
NH-, -CH,0-, -CH;NH-, -CH,N(CH,)-, -NHCH,-, -CH,CONH-, -NHCH,CO-, -CH,CO-, -
COCHj,-, -CH,COCH,-, -CH(CH,)-, ~CH=, -O- and -HC=CH-, wherein the cérbon and/er |
‘nitrogen atoms are unsubstituted or substituted with one or more lower alkyl, hydroxy, halo or
alkoxy group; |

R, is selected from the group consisting of hydrogen, C, ., alkyl, C,,cycloalkyl, C,.
walkenyl, amino, C, salkylamino-, C,_lzcycloallcylanﬁno-, -Coov,, -C,,CO0V,, cyano,
cyanoCl_,oalkyl-, cyanoC, jyeycloalkyl-, NH,S0,-, NH,SO,C, alkyl-, NH,SOC, ,alkyl-,
aminocarbonyl-, C, ;alkylaminocarbonyl-, diC, ,alkylaminocarbonyl-, benzyl, C,.,
cycloalkenyl-, a monocyclic, bicyclic or tricyclic aryl or heteroaryl ring, a hetero-monocyclic
ring, a _hetero-bicyclic ring system, and a spiro ring system of the formula (V):

X4
(A

2

(V)
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6- menbered heteroaromatic ring, a 6-nenbered heterocyclicd .4allcyl-, a

6- menbered heteroaromaticd . 4al kyl-, a 6-nenbered aromatic ring, a

6- menbered aromati cCl_4 al kyl-, a 5- nmenbered heterocyclic ring optionally
substi t ut edOwRN$s38M oxo or thio, a 5-nenbered heteroar oPETTUS0¥12388, a
5-nmenbered heterocyclicCl.4allcyl- optionally substituted with an oxo or
107 WO 02/ 085357 PCT/US02/ 12351 thio, a 5-nenbered

het er oaronmat i c 5(=0 1 5NHC( =Q) W,

- C1. 5NHS( =0) 2\ Q"her%%ﬁﬂ%z( Wfi(epvg‘i‘v}g% %ﬁgﬁﬁﬂg(f@“hk%*aswéﬁon@imgef NF S 3 12
cycl oal | cyind GH,; andl@hakinaxid.al dodligl .

Cl. 4al | cyl aTSE?noszandl Cl. 4al k al%c%o? 4 ﬂﬁérép)@ma%{%gﬁei%'bcgggﬁ% lprpinr, 'ng

opt i onal | yors§Bst of By is d’PU\ﬁ"’taHY iUthliuéﬁﬁiéMﬁal -Wllbstmtseﬁhqcte@&hm\me group
i ndependen r benzyl and
p Sdn¥isBe Salafibed, Eﬂok‘& ) eg]l@yla(lll lgglkoy? ml%odn%v&, S%ﬁ“Ry'l

phenyl; n I's an 1nteger f 5-8
menber ed he OV oL CQ0YT, caarﬁ)(lmmﬂmlr e, {+ONWt,i-C,. SNHS(hQ?ze)V QNPIS(*O)W},JHD n

;ls k;{], inte %{eéx{}a%? ?Aof(etré)arox’-@tlcpp @(lhyﬂ Ogtgnglegenllzgld %pen ogg,f s,qgl)q}@h%g&%?e;gy acr:fd 1o
al kenyl , Cﬂenks)loﬁlj' bptidnd By Bein®@XMstitufeiid@n 1-3 N@%ent?ﬁafcﬁ’ o frdm B

am nocar bonyl , .Cl. 4al kyl am nocar bonyl -, did,4a am nocar -
acyl ani no- COTQ@VF&Pﬁ hredegeryC i allirt, @ Blixfonyd wmn,oaﬁd wheedikydid C,. Qbyokialﬂcw:,an

t oget her f forma,, C3.7 bridge, or
A- % can t og«’:‘t2 1%%%){? n&o%ggycg ?‘fygh%?or tECYcim g@tl le eé‘lf“¥lrr Bi% ]PW?SO Grapgpyehic
consi st i ngriag, latebﬂbdycl&trtrigl sghémpdr sbfr@ﬂﬁ@%te&leﬁh@fdﬁmhﬁ&% 1s'opHBhal CH20O-,

- CH2NH- CHZ%* -CH2CONH- 1 - NHCH2CO- éCI:H

- CH2OOCH?- §ubs i 1- 35 s ‘uentﬁ selggied frpptioy groupprasisting eHslagsn.dane akd/ @.r
ni trogen at Qi®xRMrs! Qﬁﬂ@&%l‘n@ﬂﬁ?ledphgﬁylsﬁmé&l' ;Sﬂéhﬁg Jdl'l)c?ggﬁ )ﬁ{ : 1re§1 sal(;:)lwer

al kyl, hydroxy hal 0 or kokxy g ecte
consi st i ng Phenyh panzygahenybIxylQ bandyidxy lﬂmtmﬁdibcdubsﬂtktyd with2-3 sub@nth&ﬁmeﬂectcd

am no, CI1. I cloallc no- / C144000V1, cyano,
cyanoCl. t oi’ﬁ%ﬁ* ‘F‘X & %gﬁ%sdﬁ%? %g@;%e& gw ?%yﬁﬁzsﬁoxy’%@éb@ei 4al Kyl -
NH2SCC, . 4al | cyl R,z is selected from the group consisting of hydrogen, C, ,, alkyl, C,., cycloalkyl—and
' halogen, said alky! or cycloalkyl optxonally subsntuted with an oxo, amino, alkylamino or
d1alkylammo group;

or a pharmaceutically acceptable salt thereof or solvate thereof,

31. A compound of claim 30, wherein D is phenyl or a 6 membered heteroaromatic group
containing 1-3 nitrogen atoms.

32.- A compound of claim 30, wherein R is selected from the group consisting of

- -CH,C=ONH,, -C(INH)NH,, pyridylmethyl, dyclopqntyl, cyclohexyl, furanylmethyl, -C=OCH,, .
-CH,CH,NHC=0CH,, -80,CH,, CH,CH,NHSO,CH,, furanylcarbonyl-,
methylpyrrolylcarbonyl-, diazolecarbonyl-, azolemethyl-, trifluoroethyl-, hydroxyethyl-,
cyanomethyl-, oXo-qxazolemethyl-, and diazolemethyl-. '

33. A-compound of claim 30, wherein ZR, is selected from thé group consisting of
cyclohexylethyl-, cyclohexylmethyl-, cyclopentylmethyl-, dimethylcyélohexylmethyl-,
phenylethyl-, pyrrolyltrifluoroethyl-, thienyltrifluoroethyl-, pyridylethyl-, cyclopentyl-,
cyclohexyl-, methoxycyclohe'xyl-, tetrahydropyranyl-, propylpiperidinyl-, indolylmethyl-,
pyrazoylpentyl-, thiazolylethyl-, phenyltrifluoroethyl-, hydroxyhexyl-, methoxyhexyl-,
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am nocar bonyl -, C1, 4al kyl am nocar bonyl -, di Cl. 4al kyl am nocar bonyl -, benzyl,
C3.12 cycl oal kenyl -, a nonocyclic, bicyclic or tricyclic aryl or

het eroaryl ring, a hetero-nonocyclic ring, a hetero-bicyclic ring system
and a Spi rwonemngsssystem of the fornula (V): (V) 108 WO 02CT858312351

PCT/ US02/ 12351 wherein X1 and X2 are independently selected fromthe group
consisting of NHL O, S and CH2; and-wherein said al kyl, cycloal kyl,

al kenyl, C, T NQs .12cycl oal kyl ami no-, or benzyl of R 1is
optional | ylsgﬁggégﬁt?gd&\%ﬂ ’na%%-o °°£§1C5‘B{°ip¥ fents sel ected fromthe group
consi sting of hal ogen, hydroxy, Cl.10 alkyl, C1.10 al koxy, nitro,

LE T S Ty v ot g o whciein 810k Bne AN R lesitd ooty L
Eh_enyl , Bemistinﬂ)@ﬁﬁlﬁimyl,wadolphmmy:-, cbbﬂfmvt:iylaﬁﬂﬂzs@?ﬁﬂvl-ﬁwz%mﬂ@ﬂé' {y
2ot "har oge i thilnc, T GBI Gy BT B A R P S 3. 1

cycl oal kyl, C3.12 cycl oal kenyl, nonocyclic, bicyclic or tricyclic aryl,

het er oaryl 3£i ng |4 Yo -bicycligc ring.,s or
Spiro ri ng3§'ystéégg?gﬁr&%@cwpéw Yy lgizgk‘ S #?gﬁ’g‘?‘@"méﬁﬁgﬁ?ﬂaﬂi’g‘bbsm‘ﬁr%-3
subst i t uenth§ seertoaod therprepyl Wi -GPOY, teoarsiyiCi.allylef cyhmd-payrinpcafiiony, G| kyl
C,_ ‘102 | kmetamiRbéarSonyl-I brfdic QERRIML bmgmeny' , benzyl, phenyl oxy and
benzyl oxy, wherein said phenyl, benzy?r, henyl oxy or benzyloxy is
optionally substituted with 1-3 substituents selected fromthe group

consi sting3ef hal@gpounddf thdforhklGIAGL. 10 al koxy, and cyano; R2 is sel ected
fromthe group consisting of hydrogen, Cl.10 al kyl, C3.12 cycl oal kyl -and
hal ogen, -sai d al kyl or cycl oal kyl optionally substituted with an oxo,

am no, al kylanino or dialkylanrmno group; ,68 a pharnaceutically acceptable
salt thereof or solvate theredR™31. A coffpound of claim 30, wherein Dis
phenyl or a 6 nenbered heter oaLxBN.C g p containing 1-3 nitrogen
atons.. 32.. A conpound of cl 3 N Ris selected froamthe group
consisting of -CH2C=ONH2, - i gFeDhyl , cycl opentyl, '
cycl ohexyl, furanyl nethyl, - 2 ZH2NHC=0CH3, - SO2CH3,
CH2CH2NHS02CH3, furanyl carbonyl -3

T—N—2Z2

(TA)

wherein

the dotted line represents an optional double bond; _

Z is selected from the group consisting of a bond, -CH,-, -NH-, -CH,0-, -CH,CH,-, -
CH,NH-, -CH,N(CHj;)-, -NHCH,-, -CH,CONH-, -NHCH,CO-, -CH,CO-, -COCH,-, -
CH,COCH,-, -CH(CH,)-,.-CH=, and -HC=CH-, wherein the carbon and/or nitrogen atoms are
unsubstituted or substituted with a lower alkyl, halogen, hydroxy or alkoxy group;

R and Q are the same or different and are each selected from the group consisting of
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met hyl pyrrol yl carbonyl -, di azol ecarbonyl -, azol enmethyl-, trifluoroethyl -
hydr oxyet hyl -, cyanonet hyl -, oxo-oxazol enet hyl -, and di azol enethyl-. 33. A
conmpound of claim 30, wherein ZR, is selected fromthe group consisting of

cycl ohexylwolghsszsicycl ohexyl nmet hyl -, cycl opentyl net hyl -, PCT/US02/12351
di met hyl cycl ohexyl net hyl -, phenyl ethyl -, pyrrolyltrifluoroethyl-
thienyltrifluoroethyl-, pyridylethyl , cycl opentyl - cycl ohexyl -

th h C ' -
e oot ksl AT A, ) BRSSO

met hoxyhexyf%, - 109 W0 02/ 085357 i sopropoxybutyl -, hexyl -, and

oxocanyl propy - R, BGIlethﬁ’&/o&ﬁﬁé 03 A ﬁﬁg:@ﬂwa% b, jncat

| east ~one of 7R or. %?@dﬁ CO olr%t e groug% @‘d%g%péf@ y‘@g&ﬁ% 0V1,
tetrazol yl nBERGL amigg. £ YHAHRO, wtoakstiamino, benpyd Sonmerojaalkenyl, a

ami nocar bomydnoescliy, bicyclit pri@lcialic aryl Bﬂmérb&m’ﬁﬁgﬂamﬂeromcﬁl‘agychc ring Vsnbmychc ri Z%Q

di C, . 4all d of cl 30,
|Is 3, Sadl Sﬁgnyl %?’g%;gggépgyﬁ%gﬁ%%ﬁlﬁﬁdg dog? ?hecsalcgqr bon of the propyl

with -COOV,, tetrazolyl CO-4al kyl-, cyano-, arninocarbonyl-, C,

4al kyl am niocar bonyl -, or di Cl-4al kyl am nocarbonyl -. 36. A corrpound of the
formula (11A); (I1A) wherein the dotted 1ine represents an optjonal double
bond; Z is selected fromthe groug consi stitig a bond, -CH2-, -NH,
-CH2O, -CH2CH2-1- CH2NH, - CH2N¢/CH3) -, HCH2- |\ .- CH2CONH- -NHCHZCO
-CHZCO, - COCH2-, - CHZOOCHZ-, -CH( CH3) -/\. - CH=, And - HC=CH-, wherein t he
car bon and/ or nltrogen atons are \unsubStNtuted/or substituted with a | ower
al kyl; hal ogen, hydroxy or al koxy group; RXam Q are the sane or different
and are each selected fromthe group consisting of 110 WD 02/ 085357

PCT/ US02/ 12351 hydrogen, .hal ogen, C1.10 alkyl, Cl1.10 al kenyl Cl.10 .

al kyli dene, C3.12 cycl oal kyl, C1.10 al kery), and

_ wherein X, and X, are independently selected from the group con51st1ng of NH, O, S
and CH,; -

A wherein said alkyl, cycloalkyl, alkenyl, C,  alkylamino, C,.,,cycloalkylamino, or benzyl
is optionally substituted with 1-3 substituents selected from the group consisting of halogen,
C.10 alkyl, C,.,, alkoxy, nitro, tnﬂuoromethyl cyano, phenyl, benzyl, benzyloxy, said phenyl
benzyl, and benzyloxy optlonally being substituted with 1-3 substituents selected from the
group consisting of halogen, C,_, alkyl, C,.10 alkoxy, and cyano; '

wherein said C,., cycloalkyl, C,.,, cycloalkenyl, monocyclic, bicyelic or tricyclic aryl,
heteroaryl ring, heteromo',nocyclic ring, heterobicyclic ring system, and spiro ring system of the
formula (V) are optionally substituted with 1-3 substituents selected from the group consisting
of halogen, C, j;alkyl, C, ,,alkoxy, nitro, triﬂuoromethﬂ, phenyl, benzyl, phenyloxy and
benzyloxy, wherein said phenyl, benzyl, phenyloxy and benzyloxy are optionally substituted
with 1-3 substituents selected from the group consisting of halogen, C, o alkyl, C, ;4 alkoxy,
and cyano; :
R, is s selected from the group consisting of hydrogen, C,.10 alkyl, C,_, cycloalkyl and
halogen, said alkyl optionally substituted with an oxo group;
or a pharmaceutically acceptable salt thereof.

37. A compound of claim 36, wherein Q is hydrog'en.or methyl,
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ox0; R is selected fromthe group consisting of hydrogen, CL.10al kyl,

C3. 12cycl oal kyl, C2. 10al kenyl, am no, C1.10al kyl am no,

C3. 12cycl oal kyl am no, benzyl, C3.12 cycloal kenyl, a nonocyclic, bicyclic
or tricyclwooansssor heteroaryl ring, a heterononocyclic PCTAFHO2/R3IYI cyclic
ring system and a spiro ring systemof the formula (V): (V).wherein X
and X2 are independently selected fromthe group consisting of NH,L 0, S
and CH2; wi@r ei A comboul dfylaim B oMRRdiK R is 0l .00,

C3. 12cycl oal kyl am ng, . or benzyl - i sfkgpl? Pgﬁgﬁ%hghhg%teﬁggtog%meﬁel- 3
substituents selected fromthe group consisting of halogen, Cl.10 alkyl,
Cl. 10 al ko3y, nAtcbmpotid dflclsih 3EBLERLR RC Y \BEEY fr - Y,

sai d phenyl,: b@nfgl , ﬁgd Fenzgfl og)( oﬁtﬁ%’éls%&%?%gggééﬁ %@?@%ﬁm‘gﬁ(h 1-3
subst i t uenf&thek FBYL BEPRYE BRVE RENtYigndligxonsi sting of hal ogen, CL.10 al kyl
C1_10 al koxy, and cyano; wherein said C3.12 cycloal kyl, C3.t2 cycloal kenyl,
nonocycli c,, bi cycl ] trieyclic aryl, . heteroaryl ring, heterononocyclic
ring, het er b cé%f)%n%m?ﬂ{dnogfr%?}é?gﬂheéﬂﬁ Rel ?yafOPﬁ%SS%%f‘é"mwhetgF@m CPBETREa (V)
are opt i onaf dyplobeydtdyclohendylniyclvodty3 cgaldimbit, eeilddecy pdriaiogsbrdytom t he group
consisting of halogen,.C .10 al kyl, Cl1.10 al koxy, nitro, trifluoronethyl,
phenyl , benzyl, phenyl oxy and benzyl oxy, wherein said phenyl, 'benzyl,
phenyl oxy &hd béreeyiponyd efrckim@6i whekiniR, sutbtsaliyticineshthylj ddealiydtbnaptigliot uent s

sel ected f Q@ ilac. st consisting of halogen, CL.10 alkyl, Ci1.10 alkoxy,"
and cyano; R2 ils%sefegg}?ed fromthe group consisting of hydrogen, C, .10

al kyl, C3.12 cycloal kyl and hal ogen, said al kyl optionally substituted

W th an 0xQgr oups A4 phaiesgeuhiedl salt thereof. 37. A
conpound of clal m03 ,ouwher ein QI ?ﬁ@ﬁ%@@%ﬁ@%%&{mﬁ@l . 111 WD 02/ 085357

PCT/ US02/ 12351 38. A conpound of claim 36, wherein Ris hydrogen, nethyl,
ethyl, or aghyl A%ﬂ@ouﬁ@ef&aim%&@mqilié?é@fc?alﬁ% r}(\?ﬁsrr n R is alkyl
et%y , p'g0py|,

selected fromthe group consisting of ‘methyl, butyl, pentyl
and hexyl . :

44. A compound of claim 43, wherein said bicyclic aromatic ring is indenyl, quinolihe or
naphthyl,

45, " Acompound of cléim 36, wherein Z is a bond, methyl, or ethyl.
46. A compound of claim 36, wherein n is 0.
47. A compound of claim 36, wherein X, and X, are both O
48, A compound of claim 3.6, wherein the dotted line i; a double bond,

-49, A compound selected from the group consisting of: :
3-ethylidene-1-[1-(5-methylhex-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
3-ethylidene-1-[1-(4-propylcyclohexyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
3-ethylidene-1-[1-(1,2,3 4-tetrahydro-2-naphthyl)-4-piperidinyl]-1,3-dihydro-2H- -

indole-2-one; ' '
3-ethylidene-1-[1-(1,3-dihydroinden-2-y1)-4-piperidinyl}-1,3 -dihydro-2H-indole-2-one;
3-ethylidene-1-[1-(naphth-2-yl-methyl)-4-piperidinyl}-1 ,3-dihydro-2H-indole-2-on.e;
3-ethylidene-1-[1-(p-benzyloxybenzyl)-4-piperidinyl]-1,3 -dihydro-ZH-indole—Z-one ;
3-ethylidene-1-[1 -(benzyl)—4-piperidinyl] -1,3-dihydro-2H-indole-2-one;
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40. A conpound of claim 36, wherein R, is cycloal kyl selected fromthe
group consisting of cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl,

cycl odecyl, and norbornyl. 41. A conpound of claim 36, wherein R is

t et r ahydr owepbossgs7, decahydr onapht hyl or di benzocycl ohe@CHIUS0AR3ISIA
compound of claim 36, wherein R -is phenyl or benzyl. 43. A conpound of
claim36, wherein R, is a bicyclic aromatic ring.” 44. A conpound of claim

43, wherein sai g.elivE¥&lel L[] ' 084l nﬁlgn]y _@winoli-ne, or, naphthyl .
45. A conpound of gﬁai m BLS,a(CaﬂerdéﬁﬁEﬂEpgggp%pn ,1 {n‘%tdﬁ‘y ,m'%ﬂi'“éqoﬂeﬁ'.one’46. A
conmpound of cl apwihytidensnlstlainarbrmas-2ay1)-4-piperiding Hpicisdithydro-2H-aidnie@Bonepher ei n
X1 and X2 are botehhyfderfbSt-[ A(3CRMBR: S4Bl Mherel n. the ted line
is a doubl e bondg. . C ound seé é@{y d ???%%?#éwgr‘gﬁ’b&%gﬂg@%& trzlgong’f :
double b A %)A( H'ig é{{}}ﬁ) atr .
3- et hyl i.dene-| 7ethylidene-1-[1-(p-cyanobenzyl)-4-piperidinyl}-1,3-dihydro-2H-indole-2-one; '
1- (5- met hyl hex- 3=eyfly)-141 b pesthyMeRy-J1)-4- pRoctid WAL 03-Ald RS SN 3
-et hyl i dene- - - (4-pr cycl ohexyl ) - 4- pi per.i di ny -1,
hyli d |3ty (G SR p?’ﬁ’) 91%';5 ity d%ﬁ_d%rfopgn‘?’
- di hydr o- 2Hi ndd-stel-: f{g-;( -%I q@gb]l)-(‘d’g%@cxxl]-4-p1per1dmyl]-1,3- ihydro-2H-indole-2-
1- (1, 2, 3, 4ohet r ahydr o- 2- napht hyl ) - 4- pi peri di nyl ] -1, 3-di hydr o- 2H
I ndol e- 2- one; 3,-et hylidene- - o . .
1- (1, 3- di hydr oi '8aegl??/-%r@(rj@ﬂ’li‘lpa}%‘hlﬂﬁyﬂyﬁ'?lpT}CénllhﬂH;ﬁdh)@!%?—ﬁrlﬁ%r%e@@;one;
3-et hyl i dene-1- |_3-ethyl-1-[l-(1,2,3,4-tetrahydro-2-naphthyl)—4-pciiperid'1ny1]-1,3-dihydro-2H—indole-2- _
1- (napht h- 20-n¥,l -nmet hyl ) - 4- pi peri di nyl ] -1, 3-di hydr o- 2Hi ndol e- 2- one;
3-ethylidene- | -]
1- (p- benzyl oxyb@rlyylyl-U-(deqabydroizmaphthdl)-3-mipdridiitydl- RHdibydal-2H-2hdolee2-oe;
-ethylidene- | -l ilei(10ENANY.Y; L&+ ghnyl:] - e 3-di hydr a- 2110, ndol - 2- one;
1550 0/ 085357 EE R0 iR 6 %e‘#’ergdi“-‘y[lfji'g'd%’y S HRETe Fofe, "
1- (cy¢l ooct yI met3hsthyl-Ullpicpdeacaiimythyh)-#; patidingdle b3 iyired2il énddleshone; 3
-ethylidene-1-[ 3 ethyl-1-[1-(norb 2-yD)-4-piveridinyll-1.3-di .2-one:
1- (‘nor bor nan- 2-y| ? -]}A- pl[ (enroE ((j)imr??ll 7 )_L gf_p(iflﬂmélt]gf?Zﬂth{%rao%HeP%?lgnze?ne’
3- et hyl i _dene- 1__1[- 1-(napht -1-y.l-metl?yl).-4~p1per1d1ny1 -133-d1hydro-2H-1_ndolc-2—0ne;. .
é' g f,h SI_ ?h gngny: nr.Ef)cﬁlaphtﬂfzwlwﬂw-mﬁpkﬁ&inﬁ]-q' 1Ay o3 tnBSREsie: One;
- (p- cyanobenzy! ) :-d-grphepylasneyD-pipesidinvhly b3 dilydro-2Rkindsle2-one;  3-ethyl - | J1
- (5- met hyl hex- 2- yuf )-¢35-Bisheiehgliphopyl)-4-pipdid by dn iRt DohEs12oQRe;  3-ethyl -
1T 1[4 (1-met byl eyl ) eve ?ﬁ%ﬂgy)l_!iég-pi p?}/i di n)éﬁr-l, 3 .
~di hydr o- 2H- i ndol "B & y o. enzyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(p-benzyloxybenzyl)-4-piperidinyl}-1,3-dihydro-2H-indole-2-one;
1-[1-(1,2,3,4-tetrahydronaphth-2-yl)-4-piperidinyl]-1 ,3-dihydro-2H-indole-2-one;
1-[1-(5-methylhex-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-{1-(norbornan-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(1,3-dihydroinden-2-yl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(cycooctylmethyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(benzyl)-3-(methyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(4-propyl-cyclohexyl)-3-(methyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(5-methylhex-2-y1)-3-(methyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(decahydro-2-naphthyl)-3-(methyl)-4-piperidinyl]-1,3 -dihydro-ZH-indoie-2-one;
1-[1-(4-(1-methylethyl)-cyclohexyl)-3-(methyl)-4-piperidinyl}-1,3-dihydro-2H-indole-
2-one; : - : '
1-{1-(cyclooctylmethyl)-3-(methyl)-4-piperidinyl]-1,3-dihydro-2H-indole-2-one;
1-[1-(3,3-Bis(phenyl)propyl)-3-(methyl)-4-piperidinyl]-1 ,3-dihydro-2H-indole-2-one;
3-ethyl-1-[1-(3,3-Bis(phenyl)propyl)-3-(methyl)-4-piperidinyl]}-1,3-dihydro-2H-indole-
2-one; '
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one; .3-ethyl- | -[

1- (4- propyl cycl ohexyl ) -4-pi peridinyl]-1, 3-di hydro- 2H i ndol e22- one;
3-ethyl-1 -[I

-(1, 2, 3, 4-wetoe/assshr 0- 2- napht hyl ) - 4- pi peri di nyl ] -1, 3- di hy ®C3/USP#/123%l0| e- 2
one; 3 -ethyl- | -[1

- (decahydr o- 2- napht hyl ) - 4- pi peri di nyl ] -1, 3-di hydro- 2H i ndol e- 2- one;

3-ethyl -1 3-ethyl-1-[1-(4-propylcycl .

-[1-(1, 3- d|o h%/dr o;e nden[ 3 FmPy%cl ?ohg)r( rgnﬁhy? plB“hd‘%P’r‘l)l%ﬂ'hyﬁ‘a"o?H uﬁdo(l)%%
3-ethyl- [°09]

- (cycl ooct yl met gt r- Pi(pafethiHY oLyl Fnh Y AL Qs ididvidPs &5 hyl - |
-[ 1- (norbor nan- 2-yl') 1 [gl pgrl?dl nyﬁﬂi%%%&ﬁ%ﬁ%@ﬁyﬂng%ﬁﬁg&%md%Ieei
1-[ 1- (naphP¥®1- yl -methyl) - 4-pi peridinyl]-1, 3-di hydro- 2Hi ndol e- 2-one; . 1
- [ 1- (napht h- 2- y3-eti®t-hy | Y4-0t-RicSle Idrecdy 3 Ghdt) SH- 1 -
( - phenyl b%n piu ﬁg p?[p)(grlédl ny? tl@l)@% @dro,z’q Q%gyﬁd“-%g}-) ?d%ny‘afb 2H-

-(3, 3- B %y | ) propyl ) - 4p|per|d|nyl] 1, 3-di hydro- 2H-|ndole20ne
- ( p- cyanobewethy)-141 jtdqoaliyidet-BabPhtHyl B3 Gin bl @= L £3A198R-2H-tndole-
- benzy oilgbenzyl) 4- pi peridi nyl ]Hyl 3@3 hgl?jr ol:ggéT ﬂgglo 'e-2 h?Ione ©
(1 2, t et rahydronapht h- 2-yl ) -4-pi peridinyl]-1, 3-di hydro; 2H i ndol e- 2

1- ['I - ( Samephayhiexti@lly ladcedtaplepaits térgpfl | - 1, 3. 4hydr o- 2H i ndol e- 2- one;
1- (nor bornan-2-yl)-4-pi peridinyl]-1, 3-di hydro- 2Hi ndol e- 2-one; 1-[I
, 3-di hydr oi nden-2-yl)-4-piperidinyl]- 1,3 -dihydro-2Hindol e-2-one; 1-]
cycooct yPnet hyph)armaqguml tanpogition toBpdsihy &l camphind o clbien 20 oMt Ichst one

- (benzyl yl']-1,3 -di hydro-2Hindol e-2-one; 1-[I
4- pr opyl p)clgl/c ag @%’%Qc\,gépt?dl@ﬁ%;ﬁ Iﬁ.4 piperidinyl] -1, 1,3 -
- di hydr o- 2H-|ndole20ne 1-[ 1 -(5-nmethyl hex-2-yl)-3

- (et hyl ) - 4qpi pwmafhe&bhal Qh*am
1- (deca ydr(t) 2- nap tyt) E mép 5981%%“?? |eﬁi§/1€ Ooéllﬁﬁleﬁuhna?dothirl—ﬁ %I(Ijol e-2-
one: _[ effective amoun of'an analgesm compoun accordmg to claun 30.
1-(4- (1 rrethyl ethyl) cycl ohexyl)-3- (et hyl ) -4-piperidinyl]-1, 3 di hydr o- 2H-1i
ndol e 2-one; - cl.oogtyl net hyl )-3 -(nethyl)-4-pi er|d|n 11-1,3
- di hydr o- 2@_2r ndc)Af @eé‘xoﬁﬁgmog yt]mga(gjlag%acologgcal resgon)se frorg. tt?c ORL1 re%egtor
éBI ts( p:'lenyl coRpEIBME hdirl @R h pétiddk REdekdiRYdot ad eBscli O¥Hb @ 81k LaHuRa 2- one;

e
- 1- (3 3- Bi SEBALES? FBRY ) - 3- (fret hyl ) - 4- pi peridinyl]-1,3-dihydro-2kindol e
2-one; 113

53. A pharmaceutical composition cdmprising a compound of claim 36 and at least one
pharmaceutically acceptable excipient. '

LT R PR R

(0]
(1
[
- (

54, A method of treating pain comprising administering to a patient in need thereof, an
effective amount of an analgesic compound according to claim 36,

55. A method of modulating a pharmacolbgical response from the ORLI receptor
comprising administering an effective amount of a compound according to claim 36.
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WO 02/ 085357 PCT/ US02/ 12351 3-ethyl-1-[1
- (4- propyl cycl ohexyl ) -3-(net hyl)-4-pi peridinyl]-1; 3-di hydro-2H i ndol e- 2-
one; 3-ethyl-1-[I -(5-methyl hex-2-yl)-3-(nmetdyl)-4-piperidinyll-1,3
- di hydr o- 2WoiopvdgsBss- 2 one; 3-ethyl -1 -] PCT/US02/12351

1-[.4- (1- et hyl et hyl ) cycl ohexyl ] - 3- et hyl - 4- pi peri di nyl ]-1, 3-di hydro-2H

i ndol e-2-one; 3-ethyl-1-[ 1-(decahydro-2-naphthyl)-3

- (met hyl) - 86.pi p&icbipBd of tae¥orihIAYEAR- 2H- i ndol e- 2-one; and
pharmaceutical ly acceptable salts thereof. 50. - A pharnaceuti cal
conposi tion conprising a compound of claim30 and at .| east one
pharmaceutjcally acceptable excipient. 51. A nethod of treating pain
conprising admnistering to a patient in ned® thereof, an effective anmount
of an anal gesi ¢ conpound accor (ﬁb to claimf30. 52. A met hod of nodul ati ng
a pharmacol ogi cal response from eceptor conprising admnistering
to a patient in need thereof ' punt of a conpound - accordi ng
to claim 30. 53. A pharnaceuti arri sing a conmpound of
claim 36 and at |east one pha naceutlcally acceptabl e excipient. 54. A

met hod of treating pain conpri St e ering to a patient in need
thereof, an effective anount of ‘anal gegi ¢ conpound accordi'ng to claim
36. 55. A nethod of nbdul ati ng a pharnmacol gicalcggsponse fromthe ORL1
receptor conprising adm nistering an eff i irount of a conpound
according to claim36. 114 WO 02/08535 56. onpound of the formula
(1A R(n) N | o

N
|
z
|
R

(I1A)

“wherein '

the dotted line represents an optionél double bond;

R and Q are the samé or different and are each selected from the group consisting of
hydrogen, halogen, C,,, alkyl, C, j, alkenyl, C, , alkylidene, C, ,, cycloalkyl, C,,, alkoxy, and
OX0; ' '

R, is selected from the group consisting of hydrogen, C,.,, alkyl, C,.;, cycloalkyl and
halogen, said alky! optionally éubstituted with an oxo group;

ZR, is the following



R, (Il'A) wherein the dotted Iine represents an optional double bond;

PCT/ US02/ 12351 R and Q are the sanme or different and are each selected from
the group consisting of hydrogen, halogen, Cl.10 al kyl, Cl.10 al kenyl,

Cl. 10 al kywbDdemnss3s7C3. 12 cycl oal kyl , C1. 10 al koxy, and o®§T/UR02/12851sel ect ed
fromthe group consisting of hydrogen, Cl1.10 al kyl, C3.12 cycloal kyl and

hal ogen, said al'kyl optionally substituted with an oxo group; ZRl is the
following Y( 1 whi8in Y2 115 WO 02/ 085357 PCTI US02/ 12351 wherein Y, is

R3-(C, -Cl2)al k et | Cl2 | | k R7-(C3
C7) élet er ocilgl o)altjlyk :% @G%J'Z%)%Eﬁ(%) er&s% R?éé{:ﬁrﬂ\ﬁé%c gl y%ydr og((an or

AMCEE Gamdwmgmiodkyl(CGz@)@bdiwl Cor CONRRAY, ‘ﬁ?iydfdégﬁémr widh the
Rt ria va e S Bl o &k ot S5 s et /téﬂa%@@% o ey e oL o

attached, form one of the following structures:
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PCT/ U502/ 12351 . whereinr is O to 3; wand u are each 0-3, provided that
the sumof wand uis 1-3; ¢ and d are independently | or 2; sis 1 to 5
and ring Eis a fused R4-phenyl or R5-heteroaryl ring; RIOis 1to 3
substi t uerwe oemgseyfendent |y sel ected fromthe group consi PCTAFW23H, (C, -
C6) al kyl, -OR8, - (Cl-C6)al kyl-OR8i -NR8R9 and -(C, -C.6)al kyl-NR8R9; R is
1 to 3 substituents independently selected fromthe group consisting of

o oggtc“‘?“ﬁef‘%\‘%a’e}g e e fﬁf@*"“e#ﬁ“f LR8Ny Sraand ro'

are i ndeperfd8[@rsindencadently rar i isHeo §i endringdRss ssfuseuicR fhehylde Bgasteroafyl - C6)
al kyl, (C3-fpg2) cycl oal kyI aryl and aryl (C -C6)alkyl; R3is | to 3
substituents in ep )r}d selected fromthe group consisting of H R4-.

aryl, R6-(C3 -Ci éP juenisandependentiy salccted, frqm:ﬂw -gBTphoehgstgyof HH &€ )-cy |
-NR8 R9, - aZk;&,nd)R, PR3- DR, RER t nts i ndependent |y
selectedf?(;)gmtﬁg gsﬁ« C)aISt A ﬁﬁlﬁd@%%@ % Ra-aryl |
-NRgRg,, -OR 2 a é&, o E@Z%i‘egtsfn %e@en%n%%qtqdm ﬂle@‘i@mndamglqt‘l{soel-%t ed
12 E:g m t ?352)9 r-0QF, M0 sirsithairg ooR,,, BySEHOBAM on abﬁbéﬁ:&gﬁ&éak:b&paéé%k mé&r &é@% fo
yl |
~(C m%ﬁb’&?’k%@ﬁé%y\ﬁﬁgﬁém& SOZN( R14) 2, -SO2R8, - SOR8, *- SRS, NOZ
'Nﬁé’gﬁ?;(mm; N P oy th)e o ot % & E’% H)cra ot
al Ky y
~(C, - OB) al Ky @%ﬁ@?%&ﬁ“gﬁwmgﬁé%@af N N RS oo ein i 0 to 6:
or R4 substi tuerﬁ-sss bt 2djbstimants iridagendantlyaaleated fOnhy gicdf @bki@fing BF MIRA.
met hyl enedi ofce 5 to 3
Substi £ uent Y RAICEE G PR E MR KGOy BT A ¥ Oldogen
hal o, (C, - C¥ PRy, R13- aryI (C3-C12) cycl oal kyl, -CN, -CF3, -
-(C. 1-C6) al kyl - GBS5 1 HS02
- SO2N(R, 4) 2 5 1@%“&%B%&%ggﬂy%gehwoﬁﬁmpém 8%‘ (G@oors:
R7 is H, (&Qégbﬁzﬁkwl -NB#S, . -ORg andbeSRakiky| - OR8, - NR8RO. or .
-(C, - C6) al kyl - NR8R91 to 3 substituents independently selected from the group consisting of hydrogen
- halo, (C,- Cq )alkyl Ry;-aryl, (C, - Cpyeycloalkyl, -CN, -CF;, -OR, -(C,-Cgalkyl-OR,, -
OCF;, “NR4Ry, -(C, - Coalkyl -NR;R, -NHSO,Ry, -SO,N(R,);, -SO;Ry, -SORy, -SR;, -NO,,
-CONRR;, -NRyCOR, -COR,, -COCF;, -OCOR,, ~OCO,R,, -COOR, -(C,-Cylalkyl-
NHCOOC(CHy),, -(C,-Cq)alkyl-NHCOCF,, -(C,- Coalkyl-NHS0,~(C,-Coalkeyl, -(C,-Coalkyl-
NHCONH-(C,-C,)- alkyl and

/N
—(CHp)-N_ N-Ry

wherein £ is 0 to 6; or R, substituents on adjacent ring carbon atoms may together form
a methylenedioxy or ethylenedioxy ring;

R;is 1 to 3 substituents.independently selected from the group consisting of hydrogen,
halo, (C,-Cyalkyl, R -aryl, (C;-C,,)cycloalkyl, -CN, -CF;, -OR,, -(C,-Cg)alkyl-OR,, -OCF,,-
NRgRy, -(C,-Calkyl-NRRy, -NHSO,R,, -SO,N(R, 4)2» “NO,, -CONR;R,, -NR,COR,, -COR,,
-OCOR,, -OCO,Ryand -COORy;

R, is H, (C,-Cgalkyl, -OR, -(C,-Cy)alkyl-OR,, -NR4R; or ~(C,-Cylalkyl-NR,R,;

Ry, is H, (C-Cglalkyl, R,-aryl, -(C,-C,)alkyl- -ORy, ~(C,- Cé)alkyl-NR Ry, -(C, -Ca)alkyl—
SR, or aryl (C,-Cgalkyl;
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R12 is H (C-C6)alkyl, R4-aryl, -(C, -C6)al kyl-0OR8, -(Cl-C6)al kyl-NR8R9,
-(C -Co6)al kyl- SR8, or aryl. (C -C6)al kyl; 117 WO 02/ 085357 PCT/ US02/ 12351
R13 is 1-3 substituents independently selected fromthe group consisting of
H, (Cl- CoweloRyss3s1 C, - C6) al koxy and hal o; R14 is i ndepend®&d{Us§2/B8%lect ed
fromthe group consisting of H, (Cl-C6)alkyl and R13 C6H4-CH2-; or a

phar maceutical |y acceptable salt thereof. 57. A pharnmaceutical conposition

conpri sing a CORpasNg sﬁﬁstlﬁleﬁtsﬁﬁd@ﬁcrﬁi@ﬂtlﬁclécﬁﬁ?{onﬁ)ﬂﬁ F@g?ﬁ%’g?@ﬁgé‘f%kd}‘y

accept abl e exmgl ent 58. A nethod of treating pal ,
adni ni st er Cnglkeb (G-batkextandhalaced t hereof, an effective amount of an

I 5 64 59. f d | at
phar acol ogi cal \Fasnadentr sl Bufine R apistaimat G o B ot | ng
to a pati eﬁ:gHJ-ﬁHpeed t hereof, an effective anmount. of a conpound according
to claim56. 60, met hod armacol ogi cal response from an

opi oi d receptoror%%l}%rpf‘cse “%fu&&?ﬁcﬁ E]Fégl'? elf%g a patient in need thereof, an

effective amount of a conpound according to claim 30. 61. - A nethod of

dul h f d
aami ny st orPHo t & MegSeRRlER ot RRRAT B b O € usBiopd o 156t e o oe

conpound @harﬂrad@umgaltj,oaccémahtﬁaﬁlmﬁz A net hod -of nodulating a
phar macol ogi cal response froman opioid receptor conprising admi ni ster i ng
to a patient in need thereof, an effective amount of a conpound according

to claimb56g 114 M%Q@é%%g paif SompriHY RAH RS eAlg {Qmepagilexlltl ih necd thereof, an

_effective amount of an-analgesic compound according to claim 56.

59,  A'method of modulating a pharmacological response from the ORLI receptor

comprising administering to a patient i in need thereof, an effective amount of a compound

according to claim 56.

60. A method of modulating a pharmacological response from an opioid receptor

comprising administering to a patient in need thereof, an effective amount of a compound

according to claim 30.

61. - A method of modulating a pharmacological response from an opioid receptor

comprising administering to a patient in need thereof, an effective amount of a compound

according to claim 36.

62. A method of modulating a pharmacological response from an opioid receptor

comprising administering to a patient in need thereof, an effective amount of a compound

according to claim 56.
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Rl PCT/ U502/ 12351 wherein R is hydrogen, d.,, alkyl, C3-12 cycl oal kyl,
C342 cycl oal kyl C1. 4al kyl -, C110 al koxy, C3.12 cycl oal koxy-, C1.10 al kyl
substituted with 1-3 hal ogen, C3.12 cycl oal kyl substituted wth 1-3

hal ogen, ORéd2083k0al kyl C1_4al kyl - substituted with 1-3 HRITOHEH12381. 10

al koxy substituted with 1-3 hal ogen, C3.12 cycl oal koxy- substituted with
1-3 hal ogen, -COOV1, - -Cl.4000V11 -CH2OH, -SCO2N(VI)2, hydroxyC, : 10al kyl -,
hydroxyC3. gfcych aalkhid of eAMACL_  10al kyl -, cyanoC3. 10cycl oal kyl -,

- CON(V1) 2, NH2S02C, . 4arf kyl - | 2SOC1. 4al kyl -,  sul fonyl am noCLl. 10al kyl -,
di am noal kyl -, -sul fonyl Cl. 4al kyl, a 6-nenbered heterocyclic ring, a

6- menbered heteroaromatic ring, a 6-nmenbgred heterocyclicCl. 4al kyl -, a

6- nenbered heteroaromaticC .'Ié%ll)kyl -, a g-menbered aromatic ring, a

6- menbered aromati cC, .4 al kyl 22 Ya’ 5- nmenfjered heter ocyclic ring optionally
substituted with an oxo or thio, bered heteroaromatic ring; a

5- menber ed heterocyclicd . 4al kyl i onal\y Substituted with an oxo or
thio, a 5-nenbered heteroaronati al kyl -2 L 5(=O WL, -Cl1:5(=NH) W,
-CL. SNHC(=O W, -Cl1_SNHS(=0)2W NHZ( =0) WL, wherein WL i s hydrogen,
Cl.10 al kyl, C3.12 cycloal kyl, C . 10 aIN<oxy, C3. 12 cycl.oal koxy, -CH2CH,
am no, C, 4allcylam no-, diCl.4al kyl am n\?\j, or a 5- nenbered-heteroaromatic
ring optionally substituted with 1-3°lower al kyl; wherein each V1 is

i ndependently selected fromH, C _6 alkyl4 C3.6 cycloal kyl, benzyl and
phenyl; nis an integer fromO to 3; D ij a 5-8 nenbered cycl oal kyl, 5-8

menbered heterocyclic or a 6 nenbered aromatic 119 WO 02/ 085357

PCT/ USO2/ 12351 or heteroaronati-c group; is selected fromthe group

consi sting of a bond, straight or branch&y C 1.6 al kyl ene, - NH,.-CHO,
-CH2NH-, -CH2N(CH3) -, -NHCH2-, -CH2CONH-, -NHCH2CO, -CH2CO-, - COCH2-,
-CH20OOCH2-1 -CH(CH3)-, -CH=, -0- and -HC=CH, wherein the carbon and/or
nitrogen atons are tuisubstituted  or sugﬁ ituted with one or nore | ower

al kyl, hydroxy, halo or - al'koxy group; Z is a cycloal kyl am'no system of
the formula (Vl): : '

wherein R is hydrogen, C, ,; alkyl, C,.,, cycloalkyl, C;,, cycloalky1C1_4a1kyl-, Ciio0
alkoxy, C,., cycloalkoxy-, C,. 4 alkyl substituted with 1-3 halogen, C; ,, cycloalky! substituted
- with 1-3 halogen, C, ,, cycloalkylC, ,alkyl- substituted with 1-3 halogen, C,.,, alkoxy
substituted with 1-3 halogen, C,.,, cycloalkoxy- substituted with 1-3 halogen, -COOV,,
-C,4,C00V,, -CH,0H, -SO,N(V)), , hydroxyC,_,salkyl-, hydroxyC, ,,cycloalkyl-, cyanoC,.
walkyl-, cyanoC,, cycloalkyl-, -CON(V,),, NH,S0,C, ,alkyl-, NH,SOC ,alkyl-, '
sulfonylaminoC,,salkyl-, diaminoalkyl-, -sulfonylC, salkyl, a 6-membered heterocyclic riﬂg, a
6-membered heteroaromatic ring, a2 6-membered 1xeterocyclicC1_4alky1-, a 6-membered
. heteroaromaticC, 4alkyl-, a 6-membered aromatic ring, a 6-membered aromaticC, , ailky_l-, a5-
membered heterocyclic ring optionally substituted with an oxo or thio, a S-membered
heteroaromatic ring, & 5-membered heterocyclicC, 4alkyl- optionally substituted with an oxo or
thio, a 5-membered heteroa?bmaticc1,4a1ky1-, -C(=0)W,, -C,s;=NH)W,, -C, NHC(=0)W,,
-C, ,NHS(=0),W,, -C, ,NHS(=0)W,, wherein W, is hydrogen, C,.,, alkyl, C,_;, cycloalkyl, C,.
10 alkoxy, C,,, cycloalkoxy, -CH,OH, amino, C, ,alkylamino-, diC, ,alkylamino-, or a 5~
membered heteroaromatic ring optionally substituted with 1-3 lower alkyl;
wherein each V, is independently selected from H, C, ¢ alkyl, C, ¢ cycloalkyl, benzyl
and phenyl; - '
n is an integer from O to 3;

D is a 5-8 membered cycloalkyl, 5-8 membered heterocyclic or a 6 membered aromatic
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wherein A, B and Q are independently hydrogen, C, _10 al kyl, C3.12

cycloal kyl, Cl1_10 al koxy, C342 cycl oal koxy, -CH2OH, -NHSQ2, h

ydroxyCl. 10al kyl -, am nocarbonyl -, Cl. 4al kyl am nocar bonyl -,

di C1. gal | cwioawiogsssar bonyl -, ' acyl ami no-, acyl am noal kyl -, P&IUE$82/12351

sul fonyl am noC, ., oal kyl -, or A-B can together forma C2_6 bridge, or B-Q
can together forma C3.7 bridge, or A-Q can together forma d ., bridge;
R 1is sele .oup consisting of hydrogen, C, .,, alkyl,

C3. 12cycl og{%rgérgghﬁb%(g%l cenyl, amno, C,.,oallcylamno-,

C3. 12cycl.oal kyI 4is S‘F&ﬁctedm&grou@tommbf abymdj@tralgl@t)oafbfaﬁcheld(lal lKidytene, -

?r/naﬂgcc::zr Ibgn kl%gl gFHm %ﬁ?ﬁ%ﬁf%%%ﬁgmﬁ% &{Zco'benzyl

C3.12 cycl & Q&mypH,z RomdeyEHst, -Bity ot aud -SICGH-¢ whbrein the yarbarandiirer oar yl

ring, a hehgi erﬂ&ﬂ@xﬁﬁﬁ:‘x @ PPiro
ring .syste ? t he r lng%smu% or@utﬁflﬁzo %%ggo%ﬁﬁéﬁ%?@gﬁﬁ%%am&el n
X, and X2 énikBXY EB@M(@UPP&/’C %%k)é@?‘éﬂsif%*@ﬁrﬂfﬁéf@fmwvdbnm sting of NH, 0, S
and CH2; and wherein said al kyl, cycloal kyl, al kenyl, Cl.10al kyl am no-,

C3. 12cycl oal kyl am no-, or benzyl g R is Bpti onally substituted with 1-3
substituents selected fromthe group, consi gting of hal ogen, hydroxy, CL.10
al kyl, Cl1.10 al koxy, nitro, trifluoroue , cyano, - 000vi, -Ci.4000V,,
cyanoC, _10al kyl -, -CL. 5(=0 W, -Cl_S -CL.5NHS(=0) Wi a

5- menber ed het eroaromatlcCI) 4al kyl be yl_, benzyl oxy, said
phenyl, benzyl, and benzyl oxy opti dnal | y being4substituted with 1-3
substituents sel ected fromthe group\ c st ng of hal ogen, C1-10 al kyl -
Cl. 10 al koxy-, and cyano; and wherein said\C3 i2 cycloal kyl (C3.12

cycl oal kenyl, ‘monocyclic, bicyclic or tricyglic aryl, heteroaryl ring,
het ero- nonocyclic ring, hetero-bicyclic rifng system or Spirto ring system
of the fornula (V) is optionally substituted with 1-3 substituents

sel ected fromthe group consisting of hal ogen, C1.10 al kyl, Cl. 10 al koxy,
nitro, trifluoronethyl-; phenyl, benzyl Vﬁ){;enyl oxy and benzyl oxy, wherein
said phenyl, benzyl, phenyl oxy or benzy(l y is optionally substituted with
1-3 substituents selected fr omthe group consisting of hal ogen,-Cl.10

| kyl Cl.10 al f t f
ﬁyd)r/ogen CJ[ 06:( yKﬂ?&Ykal? ang a?%gf‘%e érﬁggénﬁgxft@l lﬁg;o‘%gn, (O ,J@u&ﬁeq M %&aﬁ&[‘%ﬁo ing o

3 . cycloa koxy, -CH,0H, -NHSO,, hydroxyC, ,salkyl-, aminocarbonyl-, C,.
salkylaminocarbonyl-, diC, ;alkylaminocarbonyl-, acylamino-, acylaminoal@l-, amide,
sulfonylaminoC,galkyl-, or A-B can together form a C, ¢ bridge, or B-Q can together form a
C,., bridge, or A-Q can together form a C, ; bridge;

R, is selected from the group consisting of hydrogen, Ciio alkyl,l C,.peycloalkyl, C,.
oalkenyl, amino, C, ,alkylamino-, Cs_,zcyclo'alkylamino—, -CoOov,, -C,,CO0V,, cyano,
cyanoC,_malkyl-, cyanoC, geycloalkyl-, NH,SO,-, NH,S0,C, ,alkyl-, NH,S0C, ,alkyl-,
amjmocarbonyl-, C, salkylaminocarbonyl-, _diCl,éalkylaminocarbonyl-, benzyl, Cy, | |
cycloalkenyl-, a mon().c_yélic, bicyclic or tricyclic aryl or heteroaryl ring, a hetero-monocyclic
ring, a hctero-bicyclic ring system, and a spiro ring system of the formula (V):

®<1:> I
2
V)
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hal ogen, said alkyl or cycloal kyl optionally substituted with an oxo,

am no, alkylam no or dialkylamno group; or a pharnaceutically acceptable
salt thereof or solvate thereof. 64. A compound of claim63, wherein Dis
phenyl or woo2eessber ed heteroaromatic group containing PQ/UREI¥Een at ons.
65. A conpound of claim63, wherein Ris selected fromthe group consisting
of -CH2C=ONH21 - C(NH)NH2, pyridyl nethyl, cyclopentyl, cycl ohexyl,

1]:3: 22;: (r:n; Bgl handcq%gﬂyl C Sele%@gl egcarigon ; E azol’ en’e% hyl -
trifluoroefH &hz’ Wgﬁ @%gﬁ\@ﬂﬁﬂ CY&&&E@E@{M@W L Cr.olledening o Ceneschoplkylamingt,
di azol enet loybenzylbs R As mmmnﬂilyrsﬂbﬁftuted a;mmﬁ&w%mem &le%% ﬁc§n fglghfifped from

I h yl cycl ghexyl net hyl
ycl opent y PRk CEBeBhea AT Eoneliyh heiony mﬁamng}wgpmqhyl- cyano, -
pyr Ir olyltr :GOQM{, e, /poV,, cyhne@,yl!,aﬂlfyg/ E: l@\qgr:@tw\lyle ,SNH'ES?ah ywet.oy! lﬁﬁ]sy(l—o)wl’

t -
C O oPon Y lsmem Al SR R S IS b Gt XS0 Soaigna
phen?/l trif Ibgmyb?efb’Wh@l)allmbdmgxyﬂmetwﬁ-w1thrbgf5kgks7thlgcn%_s}sc1e8tel/i {xgg{atﬁ@gp@ﬁput yl -
Eg%ouhdagg ° g}%&%gﬁ%r &f° aﬂ(ﬁﬂ ﬁ\’[}gﬁgf é’%’n’eangfcy?ﬁi ?Li{f PG sg |Ce{m°é§8}0?1k}51m t he
group .co r%msctyphglkemylmm, bigylic ar trloyblivedrily heteroay Brimgybitieisk monocyclic -
h

N et g LSS oAb IAEMAE LM e (0 oy .
conpoungd- ofSubstifyted wish lv%%lb&tithemlep@dirom ﬂnplgmwbmmmofhmganna[ Lylkyl, C,.
Cotrarolyi G °"yk‘§‘%°3“§‘3"‘?§?t@2mf’}%ﬁ RopRy, phby o S Meyiony whersingtig - or
di C1, 4al kyIH ﬁolzea?—ﬂowyﬂp yloxysor ep@)é@wwmpmﬂy pehstituted wxﬂu I sutiRtituehis Isél):cted
wherein n fign & gré\ipP@asistilgPhllogéh, &, ,, alkyl, C, , alkoxy, and cyano:

R, is selected from the group consisting of hydrogen, C\.i0 alkyl, C,.; cycloalkyl-and
halogen, said alkyl or cycloalkyl optlonally substltuted with an oxo, amino, alkylamino or
dialkylamino group;

or a pharmaceutically acceptable salt thereof or solvate thereof,

64. A compound of claim 63, wherem D is phenyl or a 6 membered heteroaromatic group
containing 1-3 nitrogen atoms.

65. A compound of claim 63, wherein R is selected from the group .consisting of
-CH,C=0ONH,, -C(NH)NH,, pyridylmethyl, cyclopentyl, cyclohexyl, furanylmethyl, -C=0CH,, -
-CHZCHZNHC=OCH3; -80,CH,, CH,CH,NHSO,CH,, furanylcarbonyl-,
methylpyrrolylcarbonyl-, diazolecarbonyl-, azolemethyl-, trifluoroethyl-, hydroxyethyl-
cyanomcthyl- oxo-oxazolemethyl-, and diazolemethyl-,

66. A compound of claim 63, wherein ZR, is selected from the group consisting of
.cyclohexylethyl-, cyclohexylmethyl-, cyclopentylmethyl-, dimethylcyclohexylmethyl-,
phenylethyl-, pyrrolyltrifluoroethy!l-, thienyltrifluoroethyl-, pyridylethyl-, cyclopentyl-,
cyclohexyl-, methoxycyclohexyl-, tetrahydropyranyl-, propylpiperidinyl-, indolylmethyl-,
pyrazoylpentyl-, thiazolylethyl-, phenyltrifluoroethyl-, hydroxyhexyl- methoxyhexyl-,
isopropoxybutyl-, hexyl-, and oxocanylpropyl-
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. Zis. selected fromthe group consisting of a bond, -CH2-, -NH, -CHO,
-CH2CH2-, - CH2NH, -CH2N(CH3)-, -NHCH2-, -CH2CONH, -NHCH2CO-, -CH2CO-,
-COoCH2-, - CH2COCH2-, -CH(CH3)-, -CH=, -HC=CH, and a cycl oal kyl am no
system of woaz2fossssul a (VI): 122 WO 02/085357 N H (VI) .PCRIRuESSY 12351
wherein the carbon and/or nitrogen atons are unsubstituted or substituted
with a lower ‘allcyl, halogen, hydroxy, phenyl, benzyl, or al koxy group; R
i s sel ect ed7{ r oth compoyndbofrlaonts wherein avfealtyne 09ER, o1 iskQledled Fom t6d gb8p

al koxy, an : ' ' el ected.fro group, consi sti ng of
hydr ogen, gm%%%lgg I%g ?ﬁg‘b@:@%ﬁ%@ é' We?t})ﬁ’ Cy‘i’fff’fg’é(i'km(i%yﬁowﬁzé] Smethyl-,

Cl _I oal | cylasasarbomdmethylycC qalkkigmimvicarbonyheathyl-, anddid, 21y ehRad R PMethyd.
nonocyclic, bicyclic or -tricyclic aryl or heteroaryl ring, a :

het eromonocyclic ring, a. heterobicyclic ring system and a Spiro ring
system of e f dr¢pmuRupdmf clyim 63wwberelnZBlis A3diipienplpepynepaniyanbityutseatect ed

fromthe grRQUDcHBGISHSHE fas i ein.said al kyl,

cycl oal kyl, al &eﬁilhls,ﬁ%l%agl?wg%%’%e@bqg%kggr %ﬁé‘n?‘ﬁ’&“%gm}ﬂ;n?w is-
optionally 4@@15‘%‘?‘}'{08%@@‘%’ PHIC.glikylamingcathenyls. sel ected fromthe group

consi sting of hal ogen, C1.10 alkyl, C-10 al koxy, nitro, trifl|uoronethyl,
cyano, phenyl, benzyl, benzyloxy, said phenyl, benzyl, a nd beezyl oxy
optional ly einé‘g%B%¥W58FéHnRFKHD@13 substituents selected fromthe

group. consisting of hal ogen, C1.10 al kyl, Cl1.10 al koxy, and cyano; wherein
said C3.12 cycl oal kyl, C3.12 cycl oal kenyl, nonocyclic, bicyclic or
tricyclic aryl, heteroaryl ring, heteroanocycIic ring, heterobicyclic
ring system and Spiro ring sgﬁk m of they fornmula (V) are optionally
substituted with 1-3 substitue selecteh fromthe group consisting of

hal ogen, C1.10 al kyl, Cl.10 al ke itreN trifluoronethyl, phenyl, benzyl,
phenyl oxy and -

(IA)

wherein
n is an integer from 0 to 3; '

' - Zisselected from the group consisting of a bond, -CH,-, -NH-, -CH,0-, -CH,CH.-, -
CH,NH-, -CH,N(CH,)-, -NHCH,-, -CH,CONH-, -NHCH,CO-, -CH,CO-, -COCH,-, -
CH,COCH,-, -CH(CH,)-, -CH=, -HC=CH-, and a cycloalkylamino system of the formula
(VD: :
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123 WD 02/ 085357 PCT/ US02/ 12351 benzyl oxy, wherein said phenyl, benzyl,
phenyl oxy and benzyl oxy are optionally substituted wth 1-3 substituents
sel ected fromthe group consisting of hal ogen, Cl1.10 al kyl, Ci1.10 al koxy,
and cyano; wie2i08538t| ect ed from the group consisting of hROTAFE123831. 10

al kyl, C3-12 cycl oal kyl and hal ogen, said al kyl optionally substituted
with an oxo group; or a pharnaceutically acceptable salt thereof. 70. A
compound of claim 69, wherein RL is alkyl selected fromthe group
consisting of methyl, ethyl, propyl, butyl, pentyl and hexyl. 71. A

compound of claim69, wherein R is cyctoal kyl selected fromthe group .
consisting of cyclohexyl, cycl ohet | ooctyl, cyclononyl, cycl odecyl,
()

and norbornyl. 72.. A conpound of cl\a erein RL is

t et r ahydr onapht hyl , decahydr onapht hyl di benzocycl oheptyl. 73. A
conpound of claim69, wherein RL is phenyl or benzyl. 74. A conpound of
claim69, wherein Rl is a bicyclic aron?g'c ring. . 75. A conpound of claim
74, wherein said bicyclic aromatic ring‘Irs indenyl, quinoline or naphthyl.
76. A conpound of claim®69, wherein Z-is a bond, nethyl, or ethyl. 77. A

e %2 ke o pofefe tBELG b chrcben Ains e PR e Rt i S
cycl oal kyl @Hﬁyhdlabgsm,éwrdmy tplhe,nyﬂ denzyl zor @oxy gffip; A conpound of claim

> o phenyl honzy %Elgé*ﬁd ORI Hostn, s eyl Gnyatkony, and C,
- (5- et hyl hecyclpal 1, 3- d| ‘hydr o- 2H benzi m dazol - 2--one;

3-ethyl -1-(4- prqpxé&y&kéawm . b 25 MGy, 124 VO
02/ 085357 beT) Uag 3t VLY gl]ouﬁ cghgﬂ'éfﬂﬁ%fﬁ%rt}fe'ﬁ tl ,oaﬂf%ﬁ b3 l2cyc(:)l Ellcjll
s.108lkenyl, amino, C, alkylamino, C, ,cycloalkylamino, benzyl, C,. 12 cycloalkenyl a
monocyclie, bicyclic or tricyclic aryl or heteroaryl ring, a heteromonocyclic ring, a

hetqrobicyclic ring system, and a spiro ring system of the formula (V):

6

V)

wherein X, and X, are independently selected from the group consmtmg of NH, O, S
and CH,; ;
wherein said alkyl, cycloalkyl, alkenyl Cl alkylamino, C,. ncycloalkylammo or benzyl
"is optlonally substituted with 1-3 substituents selected from the group consisting of halogen,
Cro alkyl, Cy alkoxy, nitro, trifluoromethyl, cyano, phenyl, benzyl, benzyloxy, said phenyl,
benzyl, and benzyloxy optionally being substituted with 1-3 substituents selected from the
group consisting of halogen, C, , alkyl, C,,, alkoxy, and cyano;

_ wherein said C, ,, cycloalkyl, C, , cycloalkenyl, monocyclic, bicyclic or tricyclic aryl,
heteroaryl ring, heteromonocyclic ring, heterobicyclic ring system, and spiro ring system of the
formula (V) are optionally substituted with 1-3 substituents selected from the group consisting

of halogen, C, ,alkyl, C, ,,alkoxy, nitro, trifluoromethyl, phenyl, benzyl, phenyloxy and
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3-et hyl -1 -(decahydro-2-napht hyl)-1,3 -di hydro- 2H benzi m dazol - 2- one;
3-ethyl-1 -(naphth-2-yl-nethyl)-1,3 -di hydro-2H benzi m dazol - 2- one;
1- (p- benzyl oxybenzyl)-3-ethyl -1, 3-di hydro-2H benzi m dazol - 2-one; 1
- benzyl - 3 wetoby$s3571, 3 - di hydr o- 2H benzi mi dazol - 2- one; PCT/US02/12351
1-[4- (benzyl am no) - cycl ohexyl] -3 -ethyl- | :

, 3-di hydr o- 2H benzi m dazol - 2--one; 3-ethyl - | g

- (napht.-hy!| g&iz il 40 . . . .

S ethyl -1- L5 e By S P S A PRy e pianalbiayby ety e
i m dazol - e S“P!*.*[ltzﬁfﬁﬁ ?Fé%ﬁ@rfmzn {he-eraprephsistingyafasiopei, C qatiyb i xdifoxyl, 3

- di hydr o- 2khdsgags;m dazol -2 one; . -

1-[ 4- (nor bor nang 2=yl ar’Ei - l_) cycl ohexyl ] -1, 3-di hydr o- 2H benzi m dazol - 2- one;
L[4[ L4 (1 Bt RSP FPm A oNeSgIstiagPHBIrogen, C,.g allyl C,  cycloalkyl and

- cycl ohexy hilegan3said hikglr aptidirkl ly@uBstifitettw th a2 od Broup; '

1-[ 4-[ (decahydr o- 2-napht hyl }am no] - cycl ghexyl [-1,-3
-di hydr o- 2H be ngli azn?%rg%ﬁepgg xé?cepgabl% Gt thereot.

1-[ 4- (et hyl ami no) - cycl ohexyl ] -1, 3-di hydr o- 2H benzi ni dazol - 2- one; 1

[ 4- (benzyl ggi nO)- = 1.:3- di hydy a- benzj m.dazol - 2- one; | |
1-[4-[ (i hdad. 5. %S‘Bﬁﬁ%ﬁ%‘%ﬁﬁ% ‘évg%’f’%‘ﬂ%%@%‘??‘?ei}&%ﬁ?@t e group consisting of
- di hydr o- 2FeBwhzthyl.daoml Rtybrpentybarel heayle; one; 1- [ 4- _

[ (cycl ooctyl met hyl ) am no] -cycl ohexyl] -3 -ethyl- 1, 3

- di hydr o- 24 benzi m dazol -2 1- 494-2&)( napht h- 2-yl ) am no] - cycl ohexyl] -3

- et hyl - 1, 3 71di hy\dwosmpepnbeieisim ePawberenRyrie cycloalkyl selected from the group consisting

1- [ 4- [ ( p- bepzydicneyReszydhhayl 5 I -3 - - di hydro- 2Hbenzi m d
azol 2 1[4 PSSO AT, I CKE OS] caBhod ad o Bban

-3-ethyl -1, 3-di hydro- 2H benzi m dazol -2 1-.[4- [(decahydro-2-naphthyl)am no]
-cycl ohexyl7, - 3 copfigoyhd of claim369, UnbXdr R-i2 |hi618Z B cafty 201G

1-[ 4- (benzy).am no%ll-?ﬁ?‘;cl oﬁeia;/ll ]-5-car barrblyl _raf?ﬁf?@daﬁhtﬂ?l, Qégaﬁya‘P&%phthyl or

1, 3- di hydr G "PR2R¥ROPAN Az ol - 2- one; | S

1-[ 4- (di benzyl am no) - cycl ohexyl ] - 5- car banoyl - 1, 3-di hydr o- 2H benzi m dazol - 2-
one; : . . '

1- [ 4- [ ( p- phény| BeFUTRAPEA CReIFim: 6% Mheeiy Ry is shenyt erbewsale 1, 3- di hydr o- 2H benzi ni

dazol

. 74.. A compound of claim 69, wherein R, is a bicyclic aromatic ring. .

75. A compound of claim 74, wherein said bicyclic aromatic ring is indenyl, quinoline or
naphthyl.

76. A compound of claim 69, wherein Z is a bond, methyl, or ethyl.

717. A compound of claim 69, wherein n is 0,
78. A compound of claim 69, wherein X, and X, are both O.

79. A compound of claim 69, wherein Z is a cycloalkylamino system of the formula (VD).

80. A compound of claim selected from the group consisting of
3-ethyl-1-(p-phenylbenzyl)-1,3-dihydro-2H-benzimidazol-2-one;
3-ethy1-1-(5-_methylhcx-24yl)-1,3~dihydro-2H-benzimidazol-2-one;
3-ethyl-1-(4-propylcyclohexyl)-1,3-dihydro-2H-benzimidazol-2-one;
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2- one,

1-[4-[(1, 2, 3, 4-t et rahydr onapht hyl ) am no] - cycl ohexyl ] - 5- car banoyl - 1, 3-di hydr
0- 2H benzi m dazol - 2- one;

1-[ 4-[ (4- pwomglessyc| ohexyl ) am no] - cycl ohexyl ] - 5- car banoy |IPCE/B0HI23§1dr 0- 2H-
benzi m dazol - 2-one; 125 WO 02/ 085357 PCT/US02/ 12351

1-[4-[ (5- net hyl hex-2-yl)am no] - cycl ohexyl ] - 5-car banoyl -1, 3 -di hydro-2H
benzi m dazol - 2- 9pg.1.1. Y REWT AT heanotrd. .

1[4 [ (decahydr o BY5 L {decahydro2-naphihyl)-1 3 dihydre-OHsbenzimidazgli2-oneis i hydr o- 24
benzi m dazol - 2- dathyl-1-(paphihe3ryl-methyh) ldndihpdro fbahexighdol-25nec ar banoyl - 1, 3

- di hydr o- 2H bengie VRenPN€ . RICW T AL henmimg nnae

1-[4-[ (i ndan- 2- Y@?%ﬁ"%i@%%&hﬂ l;’-35qﬂ(1:}éldrr %ﬁoyﬁn-zlf}lnga} %f&?’o- 2H benzi m dazo
| -2 one: -benzyl-3-ethyl-1,3-dihydro-2H-benzimidazol-2-one;

L-[4-[ (4- phenyl 1 uebalbamlob ) itk Y SLARPIN.dinn 6 3E0RMRMado o dhlly dr 0- 20

benzi m dazol - 2-on

1-[ 4- [ (5- net hy| hresdivb] ynsnbshyimgtbnly ¢ etiesdyo-RHrbepaintidazoly2-ong;3- di hydr o- 2H
benzi i dazol - 2- gngiyad. 5. ablye-pal 8180l A
enzi m dazo 9REiyl-A19-(DIIRAbIBEGHT)L L8 ﬁ\Yor@ﬁfeﬁﬂ?]ngﬁ ié,? dﬁkﬁ(‘d%ogﬁg ‘E) zallrtnﬁl:hrol

phar maceutical compoesition conprising a conpou al east
one phar et i cal | y acceptable excipient.. 82. A nethod of treating pain

conpri si ng adm mi[81[@fabﬁl@-ﬂ-ﬂ-maléﬁﬁ‘ll{ywﬁmé]ﬂcyaﬁﬁéxﬂﬁ13,'3%%{ydr@@H-b%ﬁﬁiﬁ?daEMQ-
amount of an anal gesi ¢ conpound according to claim63.” 83. A nethod of
nodul at i ng °4®phar macol ogi cal response fromthe ORLI receptor conprising

admi ni stering t d-[d-(pabbmai-2iylaniesrcychheedf-1,30il8idieeHibézimiREoit 2-ee; a

compound accor gl AL e ARBERHLLER SOTRERUH g

accept abl e 2o pi ent. 85. A nethod of treating pain conprising

admi ni stering t q-ﬁ-[?&écgk%’a}o-ﬁ-%a&%ﬁyq)agnqgc{]%%l’oh&r)]d]-_1,3-dihyd_ro-2H-benzimidazol-2-one;
o 1—[4-(ethy1amino)-cyclohexyl]-1,3-dihydro-ZHfbenzimidazol-2-one',

1-[4-(benzylamino)-cyclohexyl]-1 ,3-dihydro-2H-benzim_idazol-2-one;

1-[4- [(ilndan-2-y1)benzylamino] -cyclohexyl]-3-ethyl-1,3-dihydro-2H-benzimidazol-2-

one; _
1-[4- [(cyclooctylniethyl)amino]-cyclohexyl]-B-éthyl-1 ,3-dihydro-2H-benzimidazol-2-
one; ' : :
1- [4-[(naphth—Z—yl)amino]-Cyclohexyl] -3-ethyl-1,3 -dihydrd-2H-benzimidazol-Z-dne;
1-[4-[(p-benzyloxybenzyl)amino]-cyclohexyl]-3-ethyl-1,3-dihydro-2H-benzimidazol-2-
one; : n .
l-[4-[(cyclopctylmethyl)amino] -cyclohexyl] -3-ethyl-1 ,3-dihydro-2H-benzimidazol-2-
one;

1-[4-[(decahydro-2-naphthyl)amino]-cyclohexyl]-3-ethyl-1,3-dihydro-2H-
benzimidazol-2-one;

1-[4~(benzylamino)-cyclohexyl]-5-carbamoyl-1,3 -dihydro-ZH-benzimidazbl-2-one ;

1 -[4-(dibenzylamino)—clyclohexyl]-5 -carbamoyl-1,3-dihydro-2H-benzimidazol-2-one;

1-[4-[(p-phenylbenzyl)amino]-cyclohexyl]-5-carbamoyl-1 ,3~dihydro-2H-benzimidazol-
2-one; _ _

1-[4-[(1,2,3,4-tetrahydronaphthyl)amino]-cyclohexyl]-5 -carbaméyl- 1,3-dihydro-2H-
benzimidazol-2-one; - .

_ 1 -[4-[(4-propyl-cyclohexyl)amino]-cyclohexyl]-5-carbamoyl-1 ,3-dihydro-2H-

benzimidazol-2-one; - ‘

3
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effective anmount of an anal gesic conpound according to claim®69. 86. A

nmet hod of nodul ati ng a pharnacol ogi cal response fromthe ORL1 receptor
conprising adm nistering an effective amount of a conpound according to

cl aim 69. wod2MEB382/ 085357 87, ' A conpound of claim (I IPET/USER/128H A)

PCT/ US02/ 12351 wherein n is an integer fromO to 3; Ris selected fromthe
group consisting of hydrogen, Cl.10 al kyl, Cl1.10 al koxy, and C3.

12cycl oal kyl ; R2[4-555R¢BRESD2. b Q0SSN0 dyogen, .ClL. 10
al kyl , CB.'EZ cy,cl[o-%ﬁ Kk I.Bgnd zg%g?élejr},@%cg{hgwg? E%%%g%%#lo%%ﬁfhﬁ'mséu Igt ituted with
an oxo gro@fPZpidazql2-¢Nge following Yi | . ~Y3 Y2 wherein Y1 is -

R3- ( CL- C12) al kyl[4 Réte@ihyhro-2RSph@ly BiARLYbycl B 13- ol 9uakplop R7- (C3
C7) het eroc%cl oal IE JIR,2 %I?C, - )gﬁkyl ,}Lallel orxyf gcc))%%g l;ﬂ’ggﬁlblé%h%/%rogen or
Y1; Y3 is ﬁ%‘f‘t&‘@%ﬂ' 61"% C1- C6) al kyl ; or Y1, Y2 and Y3, together with the
carbon to whi chliiggychoetylaaiiic)@peidhexylisrebendi-1 Bi8hfdb L PVABintidzHRS hES
127 o 02/ 08535{-[?— 11/1&Ja§922-3//l}a%n3u§o]]-'0\)//c 0 c)}yl]-ﬁ%a]ibamg'yl-l,3-dihyd:o-2H-benzinﬁdazo1-2-

one;
1-{4-[(4-phenyl-cyclohexyl)amino]-cyclohexyl] -3-carbamoyl-1,3 -dihydre-zH-
benzimidazol-2-one;
1-[4-[(S-methylhex-Z-yl)amino]-cyclohexyl]-7-carbamoy1-1,3-dihydro-2H-
benzimidazol-2-one; and

pharmaceutically acceptable salts thereof.

81. A pharmaceutical composition comprising a compound of claim 63 and at least one
pharmaceutically acceptable excipient.

82.- A method of treating pain comprising administering to-a patient in need thereof, an
effective amount of an analgesic compound according to claim 63.

83. A method of rnodulating a pharmacological response from the ORL1 receptor

comprising administering to a patient in need thereof an'effec,tive amount of a compound
according to claim 63.

84. A pharmaceutical composition comprising a2 compound of claim 69 and at least one
pharmaceutically acceptable excipient. '

85. A method of treating 'pain comprising administering to a patient in need thereof, an
effective amount of an analgesic compound according to claim 69.

86. A method of modulating a pharmacological response from the ORL1 receptor

comprising administering an effective amount of a compound according to claim 69.
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(CHR1o)u (CHRio)w QR11 RRo Ro or whereinr is O to 3;.wand u are each
0-3, provided that the sumof wand uis 1-3; ¢ and d are independently 1
or 2, sis 1tob5; and ring Eis a fused R4-phenyl or R5-heteroaryl ring;
RIOis | tWOP24838Ti tuents i ndependently sel ected from t RCTUIYBEbNSI sting
of H (Cl- C6)al kyl, -ORB, - (Cl-C6)al kyl-OR8, -NRBR9 and :

-(Cl-C6)al kyl -NR8R9; RI1is 1 to 3 substituents |ndependently sel ected from
t he group &bn5|$tcomgomdd§|ckaun{lws -OCF3, N2 and halo, or Rl11
substituents on adjacent ring carbon atons may together forma
met hyl enedi oxy. or ethyl enedioxy ring; R8 and RO are independently sel ected
fromthe' group consisting of he/dr ogen, (®1-C6) alkyl, (C3-Cl12)cycloalkyl,
aryl and aryl (Cl1-C6) al kyl ; 1 to 3 |substituents lndependently sel ect ed
fromthe group consisting of : R6- (C3 - C12)cycl oal kyl,

R5- heteroaryl, R7-(C3 -C7)het -NR8 R9, -OR12 and 128-V\D
) R6| ~ 0 3 substituents
i ndependent |y selected fromtlhe group congisting of H (Cl- C6)alkyl,
R4-aryl, -NR8R9 , -OR12 and - SF A"yl to 3 substituents |ndependently
sel ected fromthe group consisting of hydrogen, halo, (d- C6 )alkyl, .
R13-aryl, (C3 - Cl2)cycloal kyl, -CN,. , -ORB, -(Cl-C6)al kyl-0OR8, - OCF3,
- NRBR9, -(C, - Co) al kyl -NR8R9,' -NHSOZRBZ - SO2N(R14) 2, -S02R8, -SOR8, - SRS,

-NO2, -CONR8BR9, -NROCOR8, -COR8, -COCF3, -OCOR8i -0002R8, - - COORS,

-(Ca-Co)al kyl - NHOOOC(CH3) 3, -(Cl-Cs)al kklﬁ- NHCOCF3, .

-(C1-C6) al kyl -NHS02- (C1-C6) al l cyl, :(Cl-L6)al kyl - NHCONH ( Cl-C6) -al kyl and
(II1A)

wherein
n is an integer from 0 to 3;
~ Ris selected from the group consisting of hydrogen, Ci.p0 alkyl, C, o alkoxy, and C,,
ncycloalkyl; '

- Ry isselected from the group consisting of hydrogen, Cl 10 alkyl, C3 2 cycloalkyl and
halogen,said alkyl optionally substituted w1th an oxo group; .
~ ZR, is the following

wherein :
Y, is Ry=(C;-C, )alkyl, Ry-aryl, Ry-heteroaryl, R-(Cs- -Cyp)eyclo-alkyl, R,+(C;-
Cyheterocycloalkyl, -CO,(C,-Cy)alkyl, CN or -C(O)NR,R,; Y, is hydrogen or Yl, Y, is

hydro gen or (C,-Cyalkyl; or Y., Y, and Y, togéther with the carbon to which they are
attached, form one of the following structures: '
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-(CH2)f U-R8 whereinf is O to 6; or R4 substituents on adjacent ring
carbon atons nmay together form a nethyl enedi oxy or ethyl enedioxy ring; R5
is 1 to 3 substituents independently selected fromthe group consisting of
hydr ogen, whoeal208s36CL- C6) al kyl , R13-aryl, (C3-C 12)cycl oalRGHUS02/1138, - CF3,
-ORB, -(Cl-C6)al kyl-0ORB, -OCF3,- NRBR9, -(C1-C6)alkyl-NRBR9, -NHSO2RS,
-SO2N(R14) 2, -NC2, -NROCOR8, .-CORE, -0OCOR8, -OCO2R8 and -COORS; R, is H,
(C -Co)alkyl, -ORB, -(C,-Co6)alkyl-0OR8, -NRBR9 or -(C,-C6)al kyl-NR8R9; R12
is H (Cl-C6)alkyl, R4-aryl, -(C -C6)allcyl-OR8, -(C -0C6)alkyl-NR8R9,
-(C1-Co)al kyl- SR8, or aryl (C -C6)alkyl; R13 is 1-3 substituents

i ndependent |y sel ected from tke~group consisting of W*TTCl- C6)al kyl,
(Cl1-C6) al koxy and halo; R14 ig independently sel ected/fromthe group .
consisting of H C-C6 aIkyI ey R, 3 C6HAM(Q armaceutical ly

acceptabl e salt thébagf. F\conposi t i OCHAKPri sing a
conpound of clai m87(ang east Rahe phar ng ceEltl cally &acceptable
excipient. 89. A method of tregting pain conp g:‘_g_ﬂgmﬂsterl ng to a
patient in need thereofT"an~{<€f)f ecti ve anount of a Wgesi ¢ conpound
according to claim87. 129 WO 03/ 085357 PCT/ US02/ 12351 90. A nethoed of
nodul ati ng a pharmacol ogi cal response fromthe ORL1 eceptor. conprising
adm nistering to a patient in need thereof, an effegtivye anount of a

conpound according to clai m"8Y 91. A nethod of no

phar macol ogi cal response from an opi oid receptor /ASing adm nistering
to a patient.in need thereof, &an effective anount gt a“conpound according
to claim63. 92. A Methet~ Rl at i ng arqphar i response from an
opi oid receptor conpr adm pistgying to: n)geed t hereof, an

effective amount of a

e

whereinris 0 to 3; w and u are each 0-3, provided that the sum of wand uis 1-3; ¢
and d are independently 1 or 2; s is 1 to 5; and ring E is a fused R4-phenyl or R,-heteroary!
ring; | o .
R, is 1 to 3 substituents independently selected from the group conmstmg of H, (C,-
Cgalkyl, -ORy, - (C,-Coalkyl-OR,, -NR,R, and -(C,~ Cyalkyl-NRR,;

R,; is I to 3 substituents independently selected from the group consisting of Ry, -CF;,
-OCF,, NO, and halo, or R, substituents on adjacent fing carbon atoms may together form a
methylenedidxy_ or ethylenedioxy ring; '

Rgand R, are independently selected from the group consisting of hydrogen, (C,-Cy)
alkyl, (C,-C,,)eycloalkyl, aryl and aryl(C,-C)alkyl; | _

R; is 1 to 3 substituents independently selected from the group consisting of H R,
aryl, R¢-(C; -Cyp)cycloalkyl, Ry-heteroaryl, R,-(C; -C,)heterocycloalkyl, -NR; Ry, -OR , and -
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according to claim69. 93. . A nethod of nodul ati ng a pharmacol ogi cal
response froman opioid receptor conprising admnistering to a patient in
need thereof, an effective anmobunt of a conmpound according to claim87. 94.

A conmpouwmd @2fossssTnula (1V); R2(n) A N\\B ,Z | R 1330023885357
PCTI USO02/ 12351 wherein R is hydrogen, C .,Q alkyl, C3.12 cycloal kyl, C3_,2
cycl oal kyl Cl4al I cyl -, C1.10 al koxy, 'C3.12 cycl oal koxy-, Cl.10 alkyl
substi t ut eg m .1-3 hal ogen, C3.12 cycl oal kyl substituted wth.1-3
hal ogen, ﬁtcloallc 1C 4al kyl - substituted with 1-3 halogen, C, _;0
al koxy substl t Bs 8d RidtH %Eﬂl?nﬁan%f@éﬁ*fien@ﬁ@t@siyfm gHelgsoup- cosgisting afdd, é8,-wi t h
1- 3 hal ogemﬁ)aﬂ@pm(aﬂyl NRQRQAL Vand S@HZCH -S02N(V1) 2 , hydroxyC, _, oal kyl -,
hydr oxyC3. , ocy cg kty I odl kyl -, cyanoC3-1ocycl oal kyl -

-CON(V, ) 2, NH2SBeE1 | 43 ﬁ?ﬁﬁt menfaﬂzﬁe@ende&%y R%}Wed T e Rt npO S ofcbaﬂnoegn.-
di ami noal kiihlo, (G, 50} Jatkyy KG, -a%KCQyC,Z)c@\cl@al@W edrhedRry, Ogycg 1&12&1

a

et o O, SRR e b, BRSO SO b ek,

6- menber ed @Gblm& elR,CORY, KGOR,, -GOBFa,n@GﬂRrB,e—d)dqugroomzls LCLChHelk@pt i onal Iy

S penber ea HE2bGRS raiﬁ“ﬁﬁ%@?ﬂ@ﬁ@%ﬂ@hﬁﬂiﬁéuw i st

thio, a 5- M@@N&H(G}élﬁa}akka}rmﬁatl cC, .4alkyl-, -ClL.5(=0)W, -C, ,5(=NHW,
-C,.5NII C(=0)W, -Cl.5NHS(=0)2W --C, 5NHS( =O W, wherein W is hydrogen,
C .10 al kyl, C3_12 cycloallcyl, C,. 10 aI koxy, C3. 12 cycl oal koxy, -CH20H,

am no, C, -4al kylam no-, diC, . 4alb¥h% a 5- nenbered heteroaromatic
ring.optionally substituted with wgJ a Kyl ; wherein each Vi is
|ndependently selected fromH, Cl.6 aIkyI C3.6 cycloalkyl, benzyl ~and
phenyl

wherein fis 0 to 6; or R, substituents on adjacent ring carbon atoms may together form
a methylenedioxy or ethylenedioxy ring; :

R is 1 to 3 substituents independently selected from the group consistiﬁg 6f hydrogen,
halo, (C,-Cealkyl, R,;-aryl, (C;-C),)cycloalkyl, -CN, -CF,, -ORS,’-(C,J(.JG)alkyl-ORs, -OCF,,-
NR;R,, -(C,-Cglalkyl-NRyRg, -NHSO,R;, -SO,N(R,,);, -NO,,.-CONRSRQ, -NRGCOR, -COR,,
-OCOR,, -OCO,R;and -COOR,; |

R, is H, (C,-Cyalkyl, -OR,, -(C,-Cs)alkyl-ORs, -NR4R, or -(C,-Cg)alkyl-NRgR;

R;;is H, (C,-Cyalkyl, R,-aryl, -(C,-Cg)alkyl-ORy, -(C,-Cyallyl-NRyRs, -(C,-Cglalkyl-
SR, or aryl (C,-Cyalkyl;

R,; is 1-3 substituents independently selected from the group consisting of H, (C,-
Coalkyl, (C,-Coalkoxy and halo; |

R, is indepéndeqtly selected from the group consisting of H, (C,-C,)alkyl and R ;-
CH,-CH,-;
' ora pharmac,eutically acceptable salt thereof.

88. A pharmaceutical composition comprising a conipound of claim 87 and at least one

pharmaceutically acceptable excipient,

89. A method of treating pain comprising administering to a patient in need thereof, an

effective amount of an analgesic compound according to claim 87;
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Dis a 5-8 nenbered cycl oal kyl, 5-8 nenbered heterocyclic or a 6 nenbered
aromatic or heteroaromatic group; nis an integer fromO to 3; A B and Q
are independently hydrogen, C, _,0 alkyl, C3.12 cycloalkyl, C, _,0 al koxy,
C3_12 cycwwmai2lessy7 - CH20H, - NHSC2, hydroxyC, _10al kyl -, RATAGSA1II6NY| -

Cl. 4al kyl am nocar bonyl -, di C, . 4al kyl am nocar bonyl -, acyl am no-,

acyl am noal kyI , am de, sul fonyl am noC, . 10al kyl -; or A- B can toget her form

Form a c1 80;; Aimddd SRR ARREL FEher-Rdbnosbot e Sty tepl Lﬁﬁﬁt “GT

strai ght otorhyprishedeithifistefin@toa/patiogt, in neelhll‘&mreof%?@fectw%é\'lﬁt o @?%ﬂ:%
-NHCH2-, -CH2CONH-, - N 2CO-, -CH2CO-, - ,

_CHe, -0- &srqrdingio@laim &fherein the carbon and/or. nltrogen atom; are
unsubstituted or substituted with one or nore |ower alkyl, hydroxy, halo or
al koxy group; R, is selec¢ted.fromthe group consisting of hydrogen,; C, .10
al kyl , C|3 PFEyfhoadztkgd of rgdulatib@ alpharmakologinalnespofist f frmhxkyﬂnamré&ptlolr .

C3. ZCyc oa a C1..4000V, . cyanoCl _10al I'cy
oyanoCs. 100V ERM I TorPBKHA BT g tharaplc Pt ook Bopnt a5 RyROI |
am nocar boaydo-rdmg:tmﬂﬂh{@gl am nocar bonyl -, di Cl1. 4al kyl am nocar bonyl -, benzyl,
C3.12 cycloal kenyl -, a nonocyclic, bicyclic or. tricyclic aryl" or '

het eroaryl ring, a hetero-nonocyclic 131 WD 02/085357 PCT/ US02/ 12351 ri ng,

a hetero-biggycli ring systemof, the f rrrula(\/)
(V) wher ei r?§X g‘nd&gzgtggﬁeﬁ?lg :ﬁ’e@?ﬁ%gfogﬁﬁl rgstpgas%/tf%a{l ﬂgloﬁirr&ﬁ? ®%onsi sting
of NH, 0, Somﬁsinglhiﬂmnasmlingﬁn@a ﬁ&ﬁbnsmlxﬂecﬂihkbebf, aft ¥ffesdidk hewlnt o2k kMydund

Cl. 10al kyl am ng-, Cé .12gicl oal kyl am no-, or benzyl of R is optionally
substi t ut ed‘c‘&ﬂr&ﬁgP tituents selected fromthe group consisting of .
hal ogen, hydr oxy, Cl.10 alkyl,. d.,, alkoxy, nitro, trifluoronethyl-
cyano,'- 000vV,, -C, .4000V,, cyanoCl 10al kyl -, -C. 1.5(=0) W,

_C1. 5NHS( =02 Am@OQNF@tv(lui@f;rma ptannacblqgmbesmsmﬁomraoapmnmmecm@ 4al | cyl -

being substcpraE AH et ?tﬁ’%rﬁg%qesd BeGt s athymarcy @?X Slppousd ™ Y

according to claim 87.

/94, A compound of formula (IV):

- R
Roe) |

)
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consi sting of halogen, d.,, alkyl-, Cl.10 al koxy-, and cyano; 'and wherein
said C3.12 cycloal kyl, C3.12 cycl oal kenyl, nonocyclic, bicyclic or
tricyclic' aryl, heteroaryl ring, hetero-nonocyclic ring, hetero-bicyclic
ring systemoaosgpiro ring systemof the fornula (I11) is RHVEHHIFY
substituted wth 1-3 substituents selected fromthe group consisting of

hal ogen, C1.10 alkyl, C,. .10. alkoxy, nitro, trifluoronethyl-, phenyl ,

benzyl henyl o | ox reipn said henyl , benzyl, phenyl oxy or
benzyl oxy ioptxﬁfﬁé’ﬂfﬁ%egﬁ e B it yoaliha Crt it Ay - om
the group cakexsC.ngydda yagarbalmsa&uahé@wh £3 10 @A@X,v BREyIRY 8 Rute 2
is selected reu dr ogen é ciyﬁ Ply%@%%ue
cycl oal I cyl Wﬁtﬁgng ‘Iglﬂ‘?%ge% ‘?jC?O(?ﬁ(gﬁdyflﬂgﬁr SW% “EFQI%R‘W %b@lioé‘ﬂhph y abiost i t ut ed
with an oxosubshiuted, Wlﬁi ke Ihalogerg Coy, cydoakdngyL amsﬂmtarvqupx 3QhloBe

h I f h d
phat acout e ERCAESR o8 S5\ RURRLcor Bl Yahe, LREr ol cgé\rm%ﬁ"‘b"“”

contai ni ng LalYhi Wﬁl@f{femcml‘@ﬁib'l %ONN@QN]’BQSI@{E Qdlicyll, NHDS O, a‘ﬂt}@f ein Ris
pyr -y eyt BB OR <o T L e
_ CH2 CH2 NHC=6rhgn °r§1:32€‘¢§119 WRBOIBRNBISREAIEred hatengobelE qatkyl -2, 6- membered

nmet hyl rrollimfm t.hyl
i oy ot Iy T e s L 8 R R M Crpao 3, 8Tt bl AR 5=

di azol enet hy¥ emb JLSEQPY Pl 102@%09“917&11%1&%%@.wah@fx oxd ai o4 5- rmmmeedn ZR "is
sel ect ed framﬂmlﬂﬂwmg?@ﬂ%e‘iﬁﬂef& hefero mdcqlml (ﬁ}n*&}{%lr uﬁ%iﬁut%‘ﬁ)‘ﬁ{*&mo?é’ br -
cycl opentyl %/g qﬁrgqep%t Ic cl oh XYy mat_gg/ ﬁh
pyrrolyltri f o natich-raaliat-o lh@ﬂQ) pﬁnx(ﬁr’iﬂlﬂé yAC1NHC(=0)W,, -
cycl opentyl --c m&wﬁb{yLCLNM'(*@)WC%E&W Is-hyddogb, @Y, diy
propylplperldf%.¥ |n%§ Y %g H r Z%S‘%engl % ggzd W%kmﬁgylc,
phenyl tri fl ubf 8>hﬁm GARANO-, 1q|s‘"é]@f@'ﬁl@5%ybu@ i-,
hexyl - g and mmbere@/hq:wrowhmm Qﬂg oﬁmﬁﬁlmuﬁtdu&ﬂ withal :mo%r? er e' ” at | east
one of ZR1l or R i§,.S€ rou 0 20
tetrazolyl net hyl \?heéf}gﬁ%érlf‘e ‘h‘f/f °peNEF2§8' ?‘ﬁ‘}f S}NIIFE@ H‘Fyk @}’Cloalkyl be“Z)’l '
ani nocar bonyandgthepyl; , C, . 4al | tyl ami nocar bonyl met hyl -, ‘and
di Cl.' 4al kyl am nocgy p@@é'xﬁ@ﬁ@éd’ cycloalkyl 5-8 membered heterocyclic or a 6 membered aromatic

' or heteroaromatic group;

n is an integer from 0 to 3;

A, B and Q are independently hydrogen, Cl 0 alkyl C3 12 ¢ycloalkyl, Cl 10 alkoxy, Cin
cycloalkoxy, -CH;OH -NHSO,, hydroxyC, ,.alkyl-, ammocarbonyl- C,.,alkylaminocarbonyl-,
diC, ,alkylaminocarbony!l-, acylamino-, acylaminoalkyl-, amide, sulfonylaminoC, jsalkyl-; or A-
B can together form a c; ¢ bridge, or B-Q can together form a,CJ_7 bridge, or A-Q can

" together form a C,  bridge; _

' Z is selected from the group consisting of a bond, straight or branched C,¢alkylene, -

" . NH-, -CH,0-, -CHzNH- -CH,N(CH,)-, -NHCH,-, -CH,CONH-, ~-NHCH,CO-, -CH,CO-, -
CO_CHz-, -CH,COCHj-, -CH(CH,)-, -CH=, -O- and -HC=CH-, whérein the carbon and/or |
nitrogen atoms are unsubstituted or substituted with one or more lower alkyl, hydroxy, halo or
alkoxy group; -

‘ Rl is selected from the group consisting of hydrogen, C,.10 alkyl, C, ,,eycloalkyl, C,.
oalkenyl, ammo C,.calkylamino-, C, ,,cycloalkylamino-, -COOV,, -C, 4CO0V,, cyano,
cyanoC, jealkyl-, cyanoC, jecycloalkyl-, NHzSO2 » NH,80,C, 4alkyl-, NH,S80C, alky!-,
aminocarbonyl-, C, Aalkylammocarbonyl d1Cl salkylaminocarbonyl-, benzyl, C, ,,

. cycloalkenyl-, a monocyclic, bicyclic or tricyelic aryl or heteroaryl ring, a hetero-monocyclic
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99. A conpound of claim94, wherein ZR is .3,3 diphenyl propyl optionally
substituted at the 3 carbon of the propyl with -COOV1,

tetrazol yl Co. 4al kyl -, ' cyano-, am nocarbonyl-, Cl. 4al kyl am nocar bonyl -, or
di C1. 4al kywen2/8%a1 bonyl -. 133 WD 02/ 085357 100.. A conp®¥IU8¥133pke f or nmul a
(NA):  R2(n) PCT/US02/ 12351 CN . wherein' nis an integer fromO to 3; Z
I s sel ect ed fromthe group- consi sting of a bond, -CH2-, -NH, -CH2O,

- CH2CH2-, + CH2NH- %:HzgIg -, ~NHCH2-, -CH2CONH, - NHCH2CO-, -CH2CO-,
_oocHe-, - BRbAeie- (faa?ystem W, Spp ding Eytadiof thelieneia(Whe car bon
and/or nitrogen atons -are unsubstituted or substituted wi‘th a |ower alkyl,
hal ogen, hydroxy or al koxy group; R is selected-fromthe group S
consi sting' of hydrogen, C, 1.10 alkyl 1K oxy, and C3. 12cycl oal kyl ;
R, |s sel ected fromthe group consj f hydhogen, C1_10al kyl,
C3.,,cycloallcyl, C2.10al kenyl, aR 1. 10al k¥l am no, '

C3. 12cycl oal | cyl am no, benzyl, C3 2 cl salkefyl, a monocyclic, bi' cyclic
or tricyclic aryl or heteroaryl ring, a hetérononocycllc ring, a’ .

het erobicyclic ring system and a spiro ring systemof the fornula (V) 134
WD 02/ 085357 (V) PCT/US02/ 12351 wherein X, and X2 are |ndependently o '
sel ected fromthe group consisting of NH, (W, S and CHZ; whereip said
allcyl, cycl oal kyl , al kenyl, C1.10al kyl am no, C3.12cycl oal kyl am no, or .
benzyl is optlonally substituted with 1-3 substituents sel ected fromthe
group consi sti ng vaerdmKoarhX, arﬂndi;&néddtlylsele&ed frdf) the oy cmﬁlshfxg)of NH, O, S

tri f1 uor ometdaylom, CuRNeherfR AN bikyP S Syl RERGY BV ancsialn P

amino- r& iacycloalkylamino-,
or benzyl of R, is optlonally substituted with 1-3 substituents selected from the group

' cons1stmg of halogen hydroxy, C,,,, alkyl, C, , alkoxy, nitro, trifluoromethyl-, cyano, -
COOV,, -Cy. 4COOV,, cyanoCyalkyl-, -C, ((=0)W,, -C, ;NHS(= O)zwn -Cy sNHS("O)Wl.
'S-membered heteroaromatlcCMalkyl- phenyl, benzyl, benzyloxy, said phenyl benzyl, and

, benzyloxy optlonally being substituted with 1-3 substituents sclected from the group
consmtmg of halogen C,.10 alkyl-, C,.jp alkoxy-, and cyano; and wherein said C, cycloalkyl
C,.1; cycloalkenyl, monocyclic, bicyclic or tncychc aryl, heteroaryl ring, hetero-monocyclic
ring, hetero-bicyclic ring system, or spiro ring system of the formula (II) is optionally
substituted v?mh 13 substituents selected from the group consisting of halogen, C,,, alkyl, C,.

joalkoxy, nitro, tnﬂuoromethyl- phenyl, benzyl, phenyloxy and benzyloxy, wherein said

. phenyl, bcnzyl phenyloxy or benzyloxy is optionally substituted with 1-3 substituents selected

' from the group consisting of halogen Ci.0 alkyl, C, g alkoxy, and cyano;

R, is selected from the group consisting of hydrogen, C, ,, alkyl, C;.,, cycloalkyl-and

halogen, said alkyl or cycloalkyl optmnally substituted with an oxo, amino, alkylammo or
dlalkylammo group;

or a pharmaceutically acceptable salt thereof or solvate thersof.

.95, A compound of claim 94 wherein D is phenyl ora 6 membered heteroaromatic group
contammg 1-3 nitrogen atoms.

96.

A compound of claim 94, wherein R i 15 selected from the group consisting of

-CH2C—0NH2, -C(NH)NH,, pyridylmethyl, cyclopentyl, cyclohexyl furanylmethyl -C=0CH,,
'-CH,CHzNHC—OCH;,, -SO,CH,, CH,CH,NHSO .CH,, furanylcarbonyl-

methylpyrrolylcarbonyl- dlazolecarbonyl- azolemethyl-, trifluoroethyl-, hydroxyethyl-,
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benzyl, and benzyl oxy optionally being substituted with 1-3 substituents
selected fromthe group consisting of halogen, Cl.10 alkyl, C, :10 al koxy,
and cyano; wherein said C3.12 cycloal kyl, C3.12 cycl oal kenyl, nonocycli c,
bi cyclic owaooessstic aryl, heteroaryl ring, heterononoREIVH2/I36Y,
het er obi cyclic ring system and Spiro ring.systemof the fornula (V) are
optionally substituted with 1-3 substituents selected fromthe group
consisting of halogen, Cl.10 alkyl, Cl.10 al koxy, nitro, trifluoronethyl,
phenyl , benzxalnpmpﬁhaéhym@xgxaaoieintthyl»?,)ah@utazowdﬁemﬂl n said phenyl, benzyl, |
phenyl oxy and benzyl oxy are optionally substituted wth 1-3 substituents"
sel ected fromthe group consisting of hal ogen, Cl1 10 alkyl, C1.,0 aI koxy,

and cyano; B2 |sﬁ@@hwotlmjoﬁcrlmm9t4hwh@6ml2m G@Mdcﬁéd'ﬂlﬁn% W$r£9 10

allyl, G 12 aueloshlexdeand. el gocn, Sal 3@&%%@@@1&@%%@%&1&35lit ed
conpound of Pgﬂelierﬁhymoyrrtvl}hl@ufhomet@l tkﬁen&ltkﬂlhorsahﬁc prﬂd}flétﬁﬂft tc?ﬁo&rn '

consi sting @ h 0

conpound of- gd(e)alf&r;gl Mhethﬁ%&%@lohe&g Qignsdhgg) %rﬁ’lz‘)ﬂy Pr 133134 r’&ﬁ?lﬂ"ﬁi‘@t}&ﬂ“@up
consi sti ng P&W@Qﬁ?"@ﬂeﬁwmlﬂ%ﬁbﬁoh?b?)tyiktlﬂumyetlmle,dtyylioxylﬁ:ej@l Qﬁangfiyhe;@}ynl odecyl ,
and nor bor nydy bufylC BERAL ALK 00, wherein Rl is _

t et rahydronapfl1)%ok1§)8)%y uglcaﬁw!%grona tﬁlﬁg@ "di benzocycl ohept yl . 135 WO

02/ 085357 104. A conpound of claim 100, wherein R is phenyl or benzyl _
romaL o g JOR D BT AR one A ZRELAR Byl P e
aromatic - r| “?‘%t“}grﬂféﬁ\'ik& r’ﬁﬁﬁoﬂﬁéméiﬂlyl - Ry pirirhathyl-, msozrﬁethymmﬁﬂldmﬂlybl aim
100, wher ei nandnédarbdnbiRsghylret Ry t cRIRQuNd o

100, wherein n i sronp K Lﬁcgﬁpngﬁongib%ﬁm ot %@ 6 @(”Bmﬁmf(ar %{Wﬁn% are
both 0. 110. A corrpound sel ected fromthe group conS| sting of

2dCKa3(r)lo m2 nH_OQSB - €A Bythpound-of clhink P4,RRARRS BRNZY, 3 aifndtiyResyd bE'thJn]afl}lsu%sntuted at

- di

y the 3 carbon of the propyl with -COOV |, tetrazolylC, 4alkyl-, cyano-, ammocarbonyl- Cl
@lkylammocarbonyl- or diC, salkylaminocarbonyl-.
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benzi m dazol e; 2-cyanoi m no- 3-et hyl =| -[ 1- ( p- benzyl oxybenzyl ) - 4- pi peri di nyl ]
1, 3-di hydro-2H benzi m dazol - e;

2- cyanoi m no- 3-et hyl -1 -[ 1- (napht h- 2-yl - et hyl ) - 4- pi peri di nyl ]

1, 3- di hydr w021208$381zi m dazol e; 2-cyanoi m no- 3-et hyl -1 -[ PCT/US02/12351

I -(4 propyl cycl ohexyl) - 4- pi peridi nyl ] -1, 3-di hydro-21-1- benzi m dazol e;

2- cyanoi m no- 3-et hyl - | -[ ' ' :
1-[4-(2- propgl) cycl ohex £] 4-pi peridinyl]-1, 3-di hydro- 2H benzi m dazol e;
2H benzi ni da%®i eA @R‘EP?BMVW thebprBulagbvdt - | - |
1-(cyclooctyl)-4-piperidinyl] -1, 3 -dihydro-2H benzin dazole;

2-cyanoi m no-3-ethyl -1-[1-(10, 11-di hydr o- 5H d| benzo[-a, d] - cycl ohepten-5-yl ) -
4- piperidinyl]-1,3-di hydro-2H.benzim daé(i 2-cyanoi mno-3 -ethyl- 1-] 1
- (3,3 - Bi s(phenyl)propyl)-4-pi ggrl di nyl ] 3- di hydr o- 2H benzi m dazol e;
2-cyanoi m no-3-ethyl-1-[ 1- (1, 3, 4-tetr hydronaphthyl) 4- pi perl di nyl ]
-1, 3- di hydr o- 2H benZi m dazol e i no- 3-et hyl -1 -
-[ 1- (decahydr o- 2- napht hyl ) - 4-[pi ¥ . nyI] , 3- di hydro 136 WO 02/ 085357
PCT/ US02/ 12351 2- cyanoi mi no- - [N
--met hyl hex-2-yl)-4-piperidir di hy ro- 2H-\b. enzi m dazol e;
2-cyanoi mno-3-ethyl-I -[I -(no N/ ) -4-pip CNnyI] 13d|hydro 2H
benzi m dazol e; 2-cyanoi m no- 3- et hyl -1 -1
- (1, 3-di hydroi nden- 2-y) ) - 4- pi peridinyl-]-1, 3 -d| hydro- 2H ben2| m dazol e;
2- cyanoi m no- 3-ethyl -1-[1-(cycl ooctyl

-. 4-pi peridinyl]-1, 3-di hydro-2H
- ben2| m dazol e, and , .

N
|
z
|
R

avay

wherein

" nis an integer from 0to3;

Z is selected from the group consisting of a bond, -CHZ-, -NH-, -CH,0-, -CH CI—I2
CH,NH-, -CH;N(CH,)-, -NHCH,-, -CH,CONH-, -NHCHZCO- -CH,CO-, -COCH
CHZCOCHZ-, -CH(CH,)-, -CH=, and -HC=CH-, wherein the carbon and/or n1trogen atoms are
unsubstituted or substituted with a lower alkyl, halogen, hydroxy or alkoxy group;

R is selected from the group consisting of hydrogen, Cl 10.8lkyl, C g alkoxy, and C,,
pcycloalkyl; :

. R, is selected from the group consisting of hydrogen, C, ,salkyl, C;. 11cycloalkyl
-G, malkenyl amino, C, alkylamino, C, ,,cycloalkylamino, benzyl, C,.,, cycloatkenyl, a-
monocyclic, bicyclic or trxcychc aryl or heteroaryl ring, a heteromonocyclic ring, a
' heterobicyclic ring system, and a Spn‘O ring system of the formula V).
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pharmaceutically acceptable salts thereof. 111. A conpound sel ected from
the group consisting of 2-cyanoi m no-3-(2-hydroxy)ethyl-I-][
1- (cycl ooctyl)-4-piperidinyl]-1, 3=di hydro-2H benzi m dazol e;
2- cyanoi m wo-@ssssshoxycar bonyl net hyl -1 - | PCT/US02/12351
1-(cyclooctyl)-4-piperidinyl]-1,3.-di hydro- 2H benzi m dazol e,
2- cyanoi m no- 3-cyanonet hyl -1 -[ 1-(cycl ooctyl)-4-pi peri d| nyI 1-1,3 .
-di hydro-2H benzi m dazol e; 2-cyanoi m no- 3-butyl -1
-[1-(cycl ooctyl) - 4-pi peridinyl]-1,3-di hydro 2H=benzi m dazol e;

2- cyanoi m no- 3 - (2- net hanesul f onani do) ethyl -1 -[
1- (cycl ooctyl) - 4-pi peridinyl]-1,3- dihydro-2H benzi m dazol e;
2- cyanoi m no- 3- acet om do- | -[ k- (cyctooog yl )X erldlnyl] 13d|hydro 2H

benzi m dazol'e; 2-cyanoi m no- 3-car, oxyrret y -1

1 (cycl ooctyl ) 4- p| peridinyl]-1, 3-\di-hydf o="y 2H hénzi ni dazol e; 2- cyan0| m no-
| -[ 1-(cyclooctyl)-3- hydroxyrret hyl - 4- pi perl%ll nyl ] - 1 3 - di hydr o- 2H
benzi m dazol e;

2- cyan0| m no- 1- tl (cyc[ ooctyl ) - 4- pi peri dl( yl ]1-1,3-di hydro 2H 7+ azaben2| m da
zAe;- 2-cyanoimno- | -[ 1-(cyclooctyl)-2/6-et hano- 4- one;
4-piperidinyl]-1,3 -di hydro-2H benzim dazol e; and pharmaceut i cal ly

accept abl e sal tsvslhhmurer aralr X, SoindeieaderthQLI8
conposition ﬁﬁ)@ﬁl sing a corrpour?deﬁg? e(:I gl m 8§1d g%ﬂa%he éog@@@{sﬁﬁgfb'ftﬂlﬁ% 8

phar maceut i cal 'y ?accept abl e exci pi ent. 137 WD 02/ 085357 PCT/ US02/ 12351 113.

A nethod of treatihepipsaidalsypreicaikpy al&dﬁ@l%%&a‘%ﬁlﬂﬁn&% ,HAbARAEMING 518REzy1
thereof, an i gff o%§ﬁ§ Y RIRE WitnAls substatucntg seiLected mpound’ g 53( nt eq Fin

o4, rom the group cons1stmg of halogen
Ci.0 alkyl, C, ,, alkoxy, nitrao, trifluoromethyl, cyano, phenyl, benzyl, benzyloxy, said phenyl,
benzyl, and benzyloxy optionally being substituted with 1-3 substituents: selccted flom the
group consisting of halogen, C,, alkyl, C,.\0 alkoxy, and cyano

wherein said C, ,, eycloalkyl, C, ,, cycloalkenyl, monocyclic, bicyclic or tricyclic aryl,

heteroaryl ring, heteromonocychc ring, heterobicyelic ring system, and spiro ring system of the .-

formula (V) are optlonally substituted with 1-3 substituents selected from the gloup consisting
of halogen, C, o alkyl, C, ,,alkoxy, nitro, trifluoromethyl, phenyl, benzyl, phenyloxy and
benzyloxy, wherein said phenyl, benzy!, phenyloxy and benzyloxy .arc opnonally substituted
with 1-3 substxtuents selected from the group consisting of halogen, Ciio alkyl Cy.y0 alkoxy,
and cyano

R, is selected from the group consxstmg of hydrogen Ci10 alkyl C3 12 cycloalkyl and
halogen, sa1d alkyl optlonally substituted with an oxo group; °

or a pharmgceutlcally acceptable salt thereof,

101. A compound of claim 100, wherein R, is alkyl selected from the group cons1stmg of
.methyl ethyl, propyl, butyl, pentyl and hexyl,

102, A compound of claim 100, wherein R, is cycloalkyl selected ﬁom the group consnstmg-

of cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl cyclodecyl and norbornyl.

| 103. ' A compound of claim 100, wherein R, is tetrahydronaphthyl, decahydrooaphthyl or
dibenzocycloheptyl.
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114. A nethod of nodul ati ng a pharnmacol ogi cal response fromthe ORL1
receptor conprising admnistering to a patient in need thereof an

ef fective amount of a conmpound according to claim94. 115. A

phar maceut weal2/08838posi ti on conpri sing a conpound of cl ai ACIOHIHISat | east
one pharmaceutically-acceptable excipient. 116.- A method of treating pain
conprising admnistering to a paticent in need thereof, an- effective anpunt
of an anal gesi ¢ conmpound according to claim 100. 117. A nethod of

nmodul ati ng i har macol ogj cal response fromthe ORLI receptor conprising
adni ni steri %J)anAé’PF@E‘E‘id\F@CBHBdﬁ W!ifer@m Eoispbemd oabenayldi ng to cl'ai m 100.
118.. A conpound of the formula (IVA):"CN (I1VA 138 WO 02/ 085357 -
PCT/.US02/ 123@ wher ei n s.,an integer fromO to 3; . Ris selected from
the group c |S€‘|9‘?5‘P8\‘mcﬂ‘if&ll%@éﬁo ‘@Ef@@RalSI@blqycmamﬁmab kaxy, and C3.
12cycloalkyl; , . R2 is selected fromthe group consisting of hydrogen,

Cl. 10 al kyl C and hal ogen, said alkyl opti onal ly -

substit ut ecll%’CB hl‘a&?n@ ‘gquc(&ﬁbm 105 wdereiy spif bicyelid oinaie fingAsVhdehylyquindime et n
Y1l i st R3- ( Chafiti)al kyI R4-aryl, R5-heteroaryl,. R6-(C3-Cl12)cycl o-al kyl,
R7- (C3 C7) heterocycl oal kyl , -CI)Z(Cl Co6) al kyl , . CN or -C{O NRBR9; Y2 is

hydrogen or Y1; Y3 is hydrogen or (C1-Co)al kyI or Y1, Y2.and Y31 t oget her

with the carlbdn toconronhd bfwaimaroe, whdrtiahed, boﬁ@ﬁmtﬁﬁeo&fth)ﬁ he fol I owing
structures: 139

, 10.8. A compound of claim 100, wherein n is 0.
109, ‘A compound_ of elaim 100, wherein X, and X2 are both 0.

- 110. A compound selected from the group consisting of

| 2-cyanoimino- 3-ethyl 1-[ -(p- phenylbenzyl) 4-piperidinyl}-1 3 d1hydr0-2H-
benzimidazole; . : '

2-cyanoimino- 3 ethyl 1- [1-(p- benzyloxybenzyl) 4~p1per1d1nyl] 1,3- dlhydro 2H-
benzimidazole; :

2-cyanoimino-3- ethyl 1-[1- (naphth 2~yl—methyl) 4-p1per1du1yl] 1,3- dxhydro-ZH-
benzimidazole;

| 2-cyanoimino-3- ethyl 1-f1- (4-propylcyclohexyl) 4-p1per1dmy]] 1,3- chhydro 2H-
benzimidazole;

2-cyanoimino-3- ethyl 1-[1-[4~ (2-propyl) -cyclohexyl]- 4-p1per1dmyl] 1,3- dxhydro-
2H-benzimidazole; :

2-cyanmmmo -3-ethyl-1-[1- (decahydro-2 naphthyl) 4. plpendmyl] 1,3-dihydro-
2H- benznmdazole :

. 2-cyanoimino-3-ethyl~1-[1-(cyclooctyl)- 4-p1pe11dmyl] 1,3- dxhydro-ZH-
_ benzxmtdazole

2-cyanoimino-3-ethyl-1 [1 -(10,11-dihydro- SH-dxbenzo[a d}-cyclohepten-S -yb)- 4-‘
piperidinyl]-1,3-dihydro-2H- bezlzlmldazole

2- cyanomuno -3-ethyl-1-[1-(3,3- -Bis(phenyl)propyl)-4- plpendmyl] 1,3~dihydro-
2H-benzmndazole

| 2-0yanoumm-3-ethyl—1 -(1-(1,2,3 4-tetrahydronaphthy!)-4-piperidinyl]-1,3-
dihydro-2H-benzimidazole; . -
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WD 02/ 085357 R11 Y3 R10 PCT/US02/12351 Y3 (CHRio)u 1 (CHRio)w Q R11 or
Rio whereinr is Oto 3; wand u are each 0-3, provided that the sumof w
and uis 1-3; ¢ and d are independently 1 or 2; sis 1to 5; and, ring E
is a fusedwid2pBsssyl or RS-heteroaryl ring; -Riois 1 tPQ/E0¥EFL uents

i ndependent|ly sel ected fromthe group consisting of H (C  C6)alkyl, -OR8,
- (C -06)al kyl -OR8, -NR8R9 and -(C,=C6)al kyl-NR8R9; R' is 1 to 3

substituents ind fromthe group consisting of R10, -CF3,
-OCF3, N2 and h:?o%%&l@%seﬁ“é’gq [ﬁgérﬁeél‘ywxa%tyléﬁdﬁpef@w@ -bavdByrreadibns  may
t oget her forhqraimldmehyl enedi oxy. or et hyl enedi oxy ][l Egd R8 and 29 are
kol (G- C ) eye ﬁﬁlﬁ“‘e‘@f PR 2 Sy YR i gt

substi t uent sb azdsnt |y sel ected fromthe gr oup CIOESI sti nghof H, R4I 140
WO 02/ 085357 PCTI ygyag{ 13 g, ( Cl oa - R5-het eroaryl,

R7- (C3 - C7) het erocycl ogﬁa %eayKlF&BU@B %gi%mé%\’d y )é(‘@ itebl,3 menydzo- 1 to 3
substituénts Hrh?é@ﬁh@?@ﬂkl y selected fromthe group consisti ng of H, (C1-

C6) aI. kyl', Ra-aryl o cyMaeRR0-3- e'tlgF]i [la@gcloootyjlmbthyl) 4- p1pendmyl] 1, 3. d1hydro-2H~
benzumdazole and '

pharmaceutically acceptable salts thereof:

ERER A compound sclected'from the group consisting of

2- cyanmmmo -3-(2- hydroxy)ethyl—l [1- (cyclooctyl) 4-piperidinyl]-1,3- dxhydro-2H
benzxmxdazole :

2-cyanoxmmo 3-methoxycarbonylmethyl—l [1- (cyclooctyl) 4-p1per1dmyl] 1,3- dlhydro-
2H-benzimidazole;

. 2-cyanoimino-3- cyanomethyl*l -[1- (cyclooctyl) 4-p1per1d1ny1] 1 3 d1hydr0-2H-
benzxmxdazole

2- cyanmmmo 3-butyl—l -[1- (cyclooctyl) 4- plpcndmyl] 1,3-dihydro-2H-benzimidazole;

2 -cyanoiming-3- (2-methanesulfonalmdo)ethyl—l [1 (cyclooctyl) 4—p1per1d1nyl] 1,3-
dlhydro-2H-ben21m1dazole

© 2-cyanoimino- 3-acetormdo—l [1- (cyclooctyl) 4-p1perldmyl] 1,3- d111yd1o 21—1—
benzimidazole; :

. 2-cyanoimino-3-carboxymethyl—1-[1 -(cyclooctyi)-4-piperidinyl]-1 ,_3—d‘ihy'dro-2H-
benzimidazole;

2-cyanoimino-3- (2 -dimethylamino)ethyl~1-[1- -(cyclooctyl)- 4-p1per1dmyl] 1,3- dlhydro-
2H-benzimidazole; '

2-cyanoimino-1-[1 -(cyclooctyl)-B-hydroxymcthyl-4-piperidinyl]-1 »3-dihydro-2H- |
benzimidazole; : :

2-cyanoimino-1- [1- (cyclooctyl) 4- plpendmyl] 1,3~-dihydro-2H-7- azaben21m1dazole

2-cyanoimino-1-[1-(cyclooctyl)-2,6-ethano-4-one- 4—p1pe11d1ny1] 1,3-dihydro-2H-
benzimidazole; and.

pharmaceutically acceptable salts thereof and solvates thereof,

112. A pharmaceutical composmon comprising a compound of claim 94 and at least one
pharmaceutlcally acceptable excipient.
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R4 is 1 to 3 substituents independently selected fromthe group

consi sting. of hydrogen, halo, (C - C6 )alkyl, R13 -aryl, (C3 -

C 2)cycloalkyl, -CN, -CF3, -ORB, -(C,-C6)allcyl-ORB, - OCF3, -NR8R9, -(d -
C6) al | cyl wdRRRE5357 NHSO, R8, - SO2N( R14) 2, -S02R8, - SORB, -KH3US02ME38!1

- CONRBR9, -NROCOR8, -COR8, -COCF31 -OCOR8, -0002R8, -COOR8, -(Cil-Co)ail Gyl -
NHOOOC( CH3) 3, - (C1-C6)al kyl - NHCOCF3, -(C, -C6)al kyl - NHS02- ( C1- C6) al I'cyl,
-(Cl-Ce)allcyl- . NHCONH (Cl1-C6)-al kyl and -(CH2)f NN t-R8 wherein f is.0
to 6; or R4 HibstA methodof Geatiagpaineoipriting adainiedn tt& at{%)'mtrﬁg@{h@f%f faﬁ’r m a

met hyl enedi stituent
i ndependent Ieﬁéggf ect(h%l &gﬁiﬁnt és“@?%‘g%’“{}gﬁ%‘iOEC{IW@ mr%?‘dr ogen haI 0,
(C1-Cg) alkyl, R13-aryl., (C3-Cl12)cycloal kyl, -CN, -CF3i -

C1- 06 al | cyjs- O
i (SOZN( R)li) 2cy1N402Fi$meﬂQ@For? mw‘“%‘(‘%@%&?mg%b%m th@@@?ﬁe&smr COORS;

R7 is H (Clc@@'-)r%ﬂqg nnmqg:;gw.g tO@(DaUQD@)rallldegllthdIREf,an <f{RBiRO ambunt of a compound

- (C1- Co) al kyice beRiRoys H, (Cl-C6)al kyl, R4-aryl, -(Cl-C6)al kyl-ORS, -
(Cl1-Co)al l cyl -NRBR9, -(Cl-C6)allcyl- SR8, or aryl (Cl C6)al kyl; R13 is 1-3
substituents independently selected fromthe group consisting of H (Cl-

06) al kyl, (C1{56)a #Jh%c%ffﬁalrt%lrﬁomfgfg%dé%isg%ea()c%%gp%%gfcﬁﬁ LRSI

group consi st al kyl
phar maceut i ca’qr&a‘é"é‘&léﬂya%?e@ excipgateof . 119. A pharnmceutical conposition
conprising a corrpound of claim 118 and at | east one pharmaceutically

-acceptabl e pi,en t hod of  treating pain conprising

admi ni steri ng)l(g %H‘?%?Zﬁotr%“gn@é‘acqrﬁ@lﬁé‘cﬁadnh‘h‘StMllgM@MBP@ISEB@?‘ theréadcan ve
anount of an eﬁfemivgemounmmanmgtsacc@mpdmrmgacb&dﬁal 2 Blaikd 890, PCT/ US02/ 12351 121,
A et hod of nodul ati ng a pharnmacol ogi cal response fromt he ORL1 receptor
conprising adnm nistering to a patient in need thereof, an effective anpunt
of a conpoundi7. A method of modulating a pharmacological response from the ORLL1 receptor

comprising administering an effective amount of a compound accordmg to claim 100,

118, A compouﬁd of the formula (IVA):

. R
Ry(n) ' ‘

(IVA)
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according to claim118. 122. A nethod of nodul ating ,a pharmacol ogi cal
response froman opioid receptor conprising admnistering to a patient in
need thereof, an effective amobunt of a compound according to claim 94.
123. A net wado208s3ybdul ati ng a pharmacol ogi cal response f rRFH/EW2836bi d
receptor conprising admnistering to a patient in.need thereof, an
effective anmount of a conpound according to claim 100. 124, A nethod of
modul ati ng a pharmacol ogi cal response from an opioid receptor conprising
adni ni stering towBeTpidti ent, in need thereof, -an effective anount of -a

compound accor di figs dnanhaifbldf 3,142
R is selected from the group consisting of hydrogen, C,.,, alkyl, Cl 10 alkoxy, and C;_
ecycloalkyl; .
_ ' R, is selected from the group consisting of hydrogen Cy.p0 alkyl, C3 " cycloalkyl and
_halogen, said alkyl optionally substituted W1th an oxo group; -
ZR, is the followmg '

wherein _
Y, is Ry-(C,-Cpalkyl, R4-ary1 Rs-heteroaryl, Ro-(C, Cn)cyclé alkyl, R,-(C,- "
Cpheterocycloalkyl, -COz(C -Cyalkyl, CN or -C(O)NR4Rs; Y, is hydrogen or Y,; Y, is
hydrogen or (C, C6)alkyl orY),Y,and Y,, togethel with the carbon to which they are |
attached, form one of the following structures: - '

139



WO 02/085357 PCT/US02/12351

whereinris 0 to 3; wand u aré each 0-3, provided thé.t the sum of w and nis 1;3; c

and d are independently 1 or2; sis 1 to 5; and ring E is a fused R,-phenyl or R;-heteroaryl
ring; ' : '

‘Rygis 1 to 3 substituents independently selected from the group consisting of H, (C,-
Cgalkyl, -ORy, - (C,-Cg)alkyl-OR,, -NR,R, and -(C,-Cgalkyl-NRR;

- R, is 1 to 3 substituents independently selected from the group consisting of R,q, -CF,,

-OCF;, NO, and halo, or R, substituents on adjacent ring carbon atoms may together forma
methylenedioxy or ethylenedioxy ring; ‘

R, and R, are independently selected from the group consisting of hydrogen (C,-Cy)
alkyl, (C,- Cp)cycloalkyl aryl and aryl(C,-C)alkyl; '

R, is 1 to 3 substituents independently selected from the group consisting of H, R,
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aryl Rg- (C3 -C,y)cycloalkyl, Rs-hcteroaryl R~(C, -C,)heterocycloalkyl -NRy Ry, -OR,zand -
S(O),. Rz '

R4 is 1 to 3 substituents independently selected from the group conslstmg of H, (C;-
‘Cglalkyl, R,-aryl, -NR,R, , -OR; and -SR

12:
R, is 1 to 3 substituents independently selected from the group con51st1ng of hydrogen,
 halo, (C,- C¢ alkyl, R,;-aryl, (C, - Ciaeycloalkyl, -CN, -CF,, -OR,, ~(C, Cﬁ)alkyl ORB,
OCF,, -NRaRg, -(C, - Coalkyl -NR;R,, -NHSO R -SONR ), “SO,R,, -SORa, -SRg, -NQ,,
-CONR;Rg, -NRyCOR,, -COR,, -COCI‘J, -OCOR,, -OCO2R3, ~COOR,, -(C, -Cs)alkyl-

NHCOOC(CHy),, -(Cy-Co)alkyl-NHCOCF,, +(C,-C)alkyl-NHSO0,-(C, -Colallyl, (C,-Coalicyl- |
 NHCONH-(C,-Co)alkyl and

/\
~(CH)N  N-Ry

wherein fis 0 to 6; or R, substltuents on adjacent ring calbon atoms may together form
a methylenedloxy or ethylenedioxy ring;

- Ryisl to 3 substituents independently s§lected from the grouia consisting of hydrogen,
halo, (C, -Cg)alkyl, R -aryl, (Cy- Cypeycloalkyl, -CN, -CF,, -ORs, -(C,-Cg)alkyl-OR;, -OCF,,-

NR;Rs, -(C1-Colkyl-NR Ry, -NHSO,R,, -SO;N(R,,),, -NO,, -CONR,R,, “NR,COR,, -COR
-OCOR,, -OCO,R, and -COOR,;

© RyisH, (C,-Coalkyl, -OR,, (C,-Coalkyl-OR,, -NR;R, or -(C, C(,)alkyl-NRng,

Ry, is H, (C,-Cyalkyl, R,- aryl, -(C-Cg)alkyl-ORy, -(C,-Cq)alkyl-NRgR,, -(C,-Cyalkyl-
" SRy, or aryl (C,-Cgalkyl;

R,3 is 1-3 substituents 1ndependently selected from the group cons1st1ng of H, (C.
Ce)alkyl, (C,-Cg)alkoxy and halo;

R, is mdependently selected from the group cons1st1ng of H, (C,-C )alkyl and R ;-
CsH CH s

and a pharmaceutically acct_aptable salt thereof, -

. 119, A pharmaceutical composition comprlsmg a compound of claim 118 and at least one

pharmaceutically acceptablc cxcxplcnt

120, A method of treating pain con{prising administering to a patient in need thereof, an
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effective amount of an analgesic compound according to claim 118,

121, A method of modulating a pharmacological response from the ORL!1 receptor |

comprising administering to a patient i in need thereof an effective amount of a compound
according to claim 118,

.122. A method of modulatmg a pharmacologlcal response from an opioid rec¢eptor -

comprising admlmstermg toa patient in need thcreof an effectlve amount of a compound
according to claim 94. '

123, A method of modulatmg a pharrnacologlcal resporise from an opioid receptor

compnsmg administering to a patient in need thereof an effectlvc amount of a compound
according to claim 100,

124, A method of modulating a pharmacological response from an opioid receptor

: compnsmg administering to a patient i in need thereof,an cffectlve amount of 8 ‘compound
accordmg to claim 118
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