18 OCTOBER 2005 WD 02/ 085355 PCT/ US02/ 12376 SPI ROPYRAZOLE COVPOUNDS Thi s
application clainms priority fromU. S. Provisional Applig@aCTOBES005al No.

60/ 284,675, filed April 18, 2001, the disclosure of which is hereby

i ncorporated by reference. BACKGROUND OF THE | NVENTION Chronic pain is a
maj or contributor to disability and is the cause of an untold anount of
suf f eri ng. woheossesscessf ul treatment of severe and chromwct/usainixs a primary
goal of the physician with ogf,&@,m(ggﬁi&ﬁw?;g%soreferred drugs. Until
recently, there was evidence 0 hree maj or classes of opioid receptors in
the central nervous system (CNS), with each class having subtype receptors.
These recept or ThisapsRstivedams psergnabed-aPrgvisidnapishlikatioASepiNat es had a hi gh
affinity to these receptors while not being endogenous to the body,
research f obfW2Bdeéds feonprdr 812901, itlpehiciobyre ahwhipks s lhereley nprepasatetbgyenous | i gands
to these receptors. These ligands were identified as enkephalins,

endor phi ns réf?f()‘*rlﬂimorphi ns. Recent experimentation has led to the

identification of a cDNA e%‘?fﬁ(?ﬂot%ﬁu?ﬁi«“%ft INEERPLN -1 1 ke (ORL I') receptor
0

wi th a high degree of honol ogy e known receptor classes. This newy

di scover ed r ecefthernioya is h aspr tortibuas tadisabpityodnd iy tee equbcosf abasteld only on
structural grounds, as the receptor did not exhibit pharnacol ogi cal

horol ogy. |amangkof sphlsriagail hesuerepdldertmedid! 69751 apd GMedepais 2 PEMRYgands havi ng -

a high affini-f(}/ft%eor | .ow gff_inity for the ORLI.

.S and .K, receptors h
Thi s char act®@r9's |pch,y8%i“b‘r‘{gh (\g/iﬁl?lﬁ a?? CSIES e rre:§1ir§lruge'ndogenous li gand had not

yet been di scovef@fiecdn@f thefe Wi vidRENo} Mk orRERPSQIpioid retkpipfiHent research
led to the isolation and structure of the endogenous |igand of the ORL |

recept or. Thé sentrilgarnvdus system $ENEn ek pachniasshaaiog shbfypptdcelgorst Thess ural ly sim | ar
to nenbers of the opioid peptide famly. The di scoyeré of the ORLI receptor
presents arfcePIBFRUR Yie Aitieariedasdh 8aeder §° IRAes idd aieh alipbientRse whi ch can be

St S O o ARSIl D, PR o Y, (P
i ncor por at ededpyy drAfiRNRNGEEendofenbBighnBNS IheRtré@tofsOThék lighty Pases.
identified as enkephalins, endofphins and dynorphins.

Recent experimentation has led to the identification of a cDNA encoding an opioid
receptor-like (ORL1) teceptor 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 gfounds, as the receptor did not exhibit pharmacological homology. It was
in@tially demonstrated that non-selective ligands having a high affinity for 1, 6 and «
receptors had low affinity for the ORLI1. 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 ORL1 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.



1 18 OCTOBER 2005 WD 02/ 035315 PCT/ US02/ 12376 OBJECTS AND SUMVARY OF THE

| NVENTION It is accordingly an object of certain enbodis@CItGBEX 200he present
invention to provide new conpounds which exhibit affinity for the ORLI
receptor. It is an object of certain enbodinments of the present invention to
provi de new conmpounds whi ch exhi bit affi nity for the ORLI receptor and one

or nore ofwOlB0833SS or X receptors. is an object of rcens@rmrenbodi nents
of the present inventio reating a patient
suffering fromchronic @PJEGE é\\iﬁggﬂp‘g\%ggm?@gﬁ‘j@gbiomound havi ng
affinity for the ORLI receptor. is an object of certain enbodi nents of

the present invention to provi de new conpounds whi ch have agoni st activity
at the p, S andltx ace:cdapzlmﬁsolwrﬂto,hert@llgmMXB‘rntStdfahﬁplcﬁommwmm:tm teurrently
avai |l abl e e. % rtain enbodi ments of the

present i nVE {dieng”rvtegmﬁor”é}%sl V&E“h%‘?%ﬂ@“‘%?or&ree i gC 8H)Ir0rll c and acute pain by

adm ni stering Cﬁﬂmlﬁbﬁ}i& ofbdrath dhdeeinREe Bf Bt prRednt Mk/énYlon &)tpr&\h& fw 5 and K
receptors which is greater than conpounds currently available. It is an
obj ect of cenpainds eimbockhibetatieityforthecOlpl lerseeptor privamator maretobthomedpde et hods
of treating chronic and acute pain by adm ni stering non-opioid conpounds
whi ch havereC%RjBrﬁi st activity at the , S and K receptors and whi ch produce

| ess side off ech & hffc of IMRUMRGHURS SL YrethBhlABbEr drdvidehen obl ect of

certain enbodi nents e present 1 nvention to provi conpounds useful as
anal gesi Cs corfgtuhnds foNnddadiigr@paieht@6fering frdm@hiofE:, or adu@sSdaletyl ddfimAdeling a

neur oprotective agents, anti-hypertensives, anti-anxioltics; agents for
appetite ceovmpaynd ha\’lrr@a'rfﬁmg f@fébm@&bblescptcantl -tussives, anti-asthmatics,

nmodul ators of | oconotor activit ul ators of | ear n| nd menory,
regul at ors of nlét?raBtobJﬁﬁﬁfW@re"é’ﬁﬁ“ﬁ‘th ﬂ%t BPERnEigEgRtion o ‘3”1‘3@( nction

modul at or s co,@bslg%sgtgpggﬁ,%@ﬁgoﬁmt ﬁaﬂma% e Q, § LRt resgf,mr YhiLiPR SredPihhi@

Al zhei nmer’ denmentias, anti-epileptics, "anti-convul sants,
agents to tcrne;amndsvuuhE}dryamlablferecgrrma{pnmhoI and drugs of addi ct i on, agents to
control water bal ance, agents to control sodium excretion and agents to
control arteri altipansdirchestin empdiseantsaf the grrgent fveHiva & providamahedsst er i ng

said Corrpootntreatmg chronic and acute pain by administering compounds which have agonist activity

at the i, 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
agomist activity at the p, & and « receptors and which produce less side effects than
compounds currently available.

It is an object of certain embodiments of the present invention to provide
;;ompounds useful as analgesics, anti-inflammatories, diuretics, anesthetics and
neuroprotective agents, anti-hypertensives, énti-anxioltics; agents for appetite control;
hearing rc'gulators; anti-tussives, anti-asthmatics, modulators of locomotor activity,
modulators of learning and memory, regulators of neurotransmitter and hormone. release,
kidney function modulators, anti-depressants, agents 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 compounds.



2 18 OCTOBER 2005 WD 02/ 085355 PCT/ US02/ 12376 The conpounds of the present
i nvention are useful for nodul ating a pharnmacodynam ¢ 1883QDOBER £006mM one or
nore opioid receptors (ORL-1, p, S and K) centrally and/or peripherally.
The response can be attributed to the compound stinulating (agonist) or
i nhi biting (antagonist) the one or nore receptors. Certain conmpounds can
stinul ate woensesptor (e.g., a p agonist) and inhibit patdisédesent receptor

(e.g., an ORL-1__,  antagonjst). Qher ohjects adva tages of the present
i nvention will EE%WOEA%Q% RPrefgnpiyent! H‘éa‘FHTe Lg\%?rﬁ’bodbl t'8 % ed description

t her eof . ses conpounds
havi ng ther}g%‘ﬁ{gr‘g&ﬁgﬂé H&Eé ﬁ?“ b%l(i?%{o\%ﬁ rein WL} S drcfg%\g}?cr _,, alkyl,
C7_12 cycl qahianl ano%}'p@-@pl@béﬂi' O'H{eli'h@p@lseaidﬁé|attrxb@¢tlﬁieaﬂokl9%ﬂ%d s@u.lathg

cycl oal koxy-, C -,0 alkyl substituted with 1-3 hal ogen, C, .12 cycl oal kyl

substii t ut edagmntsth OCLmebhlaB(ﬁg@lomit)lﬂw oneqy olosakiep10G; Ceahlhybmp%ﬂm@nt uted with

1- 3 hal ogen C, .40 al koxy substitute hal o cl oal koxy-
substi t ut ed 'W‘t"r"roﬁleffc"r?éqré‘b%na“ago d‘\‘%’%i ﬁtf%(f\?“ec%—ﬁ@-ﬁ a“@N{Vl)Z ,

hydr oxyC, t) hydr oxyC, ., , cycl oal kyl - , cyanoC, -, , al kyl -

cyanoC, -, | cyc% al’kyl -, -CON(V 1)2, N -12502C, . 4al kyl -, NHZSOC , al kyl -

sul fonyl am noCloél@ﬁddfaéls-and slivaith gt af thy present isWntionw Gkcdhind ipphrentdiofir TENDET €d
het erocyclic ring, a 6-nenbered heteroaromatic ring, a 6-nenbered

het er ocycl iteGpllobahkdetailed aeSGHErmm@reeﬂ Bhel8esOCTORER A0 08t ngRI 085855

PCT/ US02/ 12376. heter oac{i?rnatl Eél - a 6- menbered aromatic ring, a

6- menber ed “ARBiFaT foQBoUndsiy/pa the segeml &hd het erocyclic ring optionally
substituted with an oxo or thio, a 5-nmenbered heteroaromatic ring, a
5-menber ed heterocyclicCl., al kyl - opti onal | yygubstituted with an oxo or

thi o, a 5-nenbered het er oar o t| cC, - kyl -/ -Cl.5(=O W, -CL.5(=NH)W -C,.
S5NHC(=O) W - C1. 3NHS(=0) 2W, QN WNwherein W is hydrogen, C -,Q
al kyl, C3.12 cycloalkyl, C -,p ~C7412 cycl oal koxy, -CI-1201-1,

am no, C, -, al kyl am no-, d| C _ ,al kyl 10D a 5- nenber ed heteroarorratl C
ring optionally substituted with 1-3 | al kyl';

)
wherein W is hydrogen, C, ; alkyl, C, , cycloalkyl, Cy , cycloalkylC, ,alkyl-, C,

alkoxy, C,.;; cycloalkoxy-, C, ,, alkyl substituted with 1-3 halogen, C;;, cycloalkyl
substituted with 1-3 halogen, C, ,, cycloalkylC, ,alkyl- substltuted with 1-3 halogen, C, 0
alkoxy substltuted with 1-3 halogen, C, , cycloalkoxy- subsututed with 1-3 halogen,
-CO0V,, -C,,CO0V,, -CH,0H, -SO,N(V,), , hydroxyC,_salkyl-, hydtoxyC, ,,cycloalkyl-

, cyanoC,_alkyl-, cyanoC,_cycloalkyl-, -CON(Vl)2, NH,SO,C, ,alkyl-, NH,SOC, ,alkyl-,
sulfonylaminoC, ,,alkyl-, diaminoalkyl-, -sulfonylC, 4alkyl, a 6-membered heterocyclic ring,

a 6-membered heteroaromatic ring, a 6-membered heterocyclicC, ,alkyl-, a 6-membered



wherein each V, is independently selected fromH Cl1_6 alkyl, C3_6

cycl oal kyl, benzyl and phenyl; Qis a Cl_, alkyl, 5-8I8R¢HRBER2MC| oal kyl
5-8 nmenbered heterocyclic or a 6 nenbered aromatic or heteroaromatic group;
nis an integer fromO to 3; A B and C are independently hydrogen, C -,0

al kyl, 03-12 cycloal kyl, C, .10 al koxy, 0342 cycl oal koxy, -CH2OH, - NHSC2,
hydr oxyC, . woabk/kssbss, am nocar bonyl -, Cl- , al kyl am nocar rempisez/12376

di C -, al kyl.am nocar.honyl -, acyl am no- amir Kyl:- 1 de o

sul fonyl amhﬁ{ce? ,aio,m,ag%)(gy%ﬂ-(y,l_’ %?‘nﬁfr%ergg%o{j ]Sgﬁ%(#é?kg%gln%%d&fg g%é{daléy ! ‘or B-C can
t oget her f Qridherbered HeteRch @@ @ing OftioRal(y SaBlitdktQOSTHRIoxb OF M a Clnehblfeidge; Z s
sel ected fromthe group consisting of a bond, straight or branched Cl -6

al kyl ene, -hblietoaroma@HAGg, 1 SnCridBled heteroeyClic(, K yG dpBynrally sMNDIRd with@h - | 2CONH- ,

-NI -1 CH2CO-, -CH2CO, -COCH2-, -CH2000H2-, q—IéQCHB) -CH=, -0- and
CHC=CH-,  wi9&9 @4 thioy harmepberpdhpteroriomptich elblgeh STOTG ZneD8WbsEi-t ut ed or
substitute -f I e -Oor, L r k . ; | o _or. al koxy group; RL
is select egN%‘!rng)-@)swh’é C&N&[}% (g)d{rﬁg’;@gt"l}] r?SSl (lg)l“ﬁy‘g?{%ég‘gy ls&%fo,ge%lckj?la!%y s

C3_12cycl oad kZY:}yaloa_l@,-C%%@k%ﬁ{,:ﬁj_h c?d%a‘ﬂ%le/,CCHiOI@-,l MARW, Pkylamino-, diC,,

C3y1ZCycl oal' KyTl ani no-, - 1, - 14000 cyano, cyanoG, .,,al Kyl -,

cyanoC, _, , catiollaahdcybr-a 5-tembpe2SQEteroabdizB80 A6} draiokally-spbshRSOGIh- [-3 Bivley | - |

am nocar bonyl -, C1-0al kyl am nocar bonyl -, di C, -, al kyl am nocar bonyl -, benzyl,
C3112 cyclk ’éi'l;kenyl -, a nmonocyclic, bicyclic or tricyclic aryl or heteroaryl

ring, a hetero- ) l\Jj G .p I i ing d a Spiro
Fing system of YHOCREh: & bepheef RN E G eslioly SR sTRLTE ke

PCT/ US02/ 1287 ghewhier ein X, and X, are independently selected fromthe group
consisting of NFlI, O, S and CH2; and wherein said al kyl, cycloal kyl,

al kenyl, C,,,, alQkyd Guiakgl, j-8@&Embeted cyddatiarl, Ry mernlroed hetsrochdisoyh 6of R, is
optionally substituted with 1-3 substituents selected fromthe group

consi st i ng TEMORES BrgEAtic ¢PEFYRPmalS 8roup; g ky| , C1. 10 al koxy, nitro,

trifluor om:t_hyl s a8 J‘g@ PR, - Cl. 4000V1, cyanoC, _, oal kyl -, -Cl1_5(=0)W,
-C,. 5NHS(=0) 2WP & @ _%M\M, a 5-nmenbered heteroaromaticCo., al kyl -,
phenyl, benzyl, A ey h@Xildepchaddy BiBOY N, C hemay |G, aneolirnzy, panoxppt i onal |y
bei ng substituted with 1-3 substituents sel ect ecf&?r om the group consisting
of hal ogen,CJA@Icyqlq_all@)b(kyCHzofc,-TjH,SOaIhkrbwyy-c,l_wdh)d-, aminocarbonyl-, C,.
,alkylaminocarbonyl-, diC, ,alkylaminocarbonyl-, acylamino-, acylaminoalkyl-, arﬁide,
sulfonylaminoC',_,Oalkyl-, or .A-B can together form a C,, bridge, or B-C can together form
a C,, bridge, or A-C can together form a C,  bridge;
Z is selected from the group consisting of a bond, straight or branched Cis
alkylene, -NH-, -CH,0-, -CEH[,NI-, -CH,N(CH;)-, -NHCH,-, -CH,CONH-, -NHCH,CO-,
-CH,CO-, -COCH,, -C}IZCOCPIZ-, -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, ,cycloalkyl,
C,.palkenyl, azx1in§, C,..alkylamino-, C; ;cycloalkylamino-, -COOV,, -C, ,COOV,,
cyano, cyanoC, jalkyl-, cyanoC, ,cycloalkyl-, _NHISOZ-, NH,50,C, jalkyl-, NH,SOC,
salkyl-, aminocarbonyl-, C, ,alkylaminocarbonyl-, diC,_@lkylamir%ocm’bonyl-, benzyl, C, ,
cycloalkenyl-, a monocyclic, bicyclic or tricyclic aryl or heteroaryl ring, a hetero-

monocyclic ring, a hetero-bicyclic ring system, and a spivo ring system of the formula (I1):



cyano; and wherein said C3- 2 cycloal kyl, C3.12 cycl oal kenyl, nonocycli c,
bicyclic or tricyclic aryl, heteroaryl ring, hetero-ni®OOTYBERCSI Ng,
het ero-bicyclic ring system or spiro ring systemof the fornmula (1l) is
optionally substituted with 1-3 substituents selected from the group
consi sting of halogen, C-10 al kyl, Cl_ioal koxy, nitro, trifluoronethyl-
phenyl , bé¥¥82[0853Fhenyl oxy and benzyl oxy, wherein sai d gHery¥i123senzyl ,
phenyl oxy or benzyloxy is optionally substituted with 1-3 substituents
selected fromthe group consisting of hal ogen, C, 10 al kyl, C,.,, al koxy,
and cyano; R2 is selected fromthe T nsting of hydrogen, C _,,
al kyl, C7_12 cycl oal kyl - and hal pgen, sayd al k or cycloal kyl optionally
substituted with an oxo, am no, (al kyl anKno or dial kyl am no group; and
pharmaceutical |y acceptable salty ’ and sol vates thereof. The present
invention in certain enbodi nents ec |sg§ ounds having the gerneral
formula (1A) 5 18 OCTOBER 2005 WO 02/ 085355 PCTUUS02/ 12376 Rt wherein it is
an integer fromO to 3; Zis selected fromthe group consisting of a bond,
-CH2-, -NH, -CH2O, -CH2CH2- -CH2NH, -CH3N(CH3)-, -NHCH2-, -CH2CONH ,
- NHCH2CO-, -CH2CO-, -COCH2-, - CH2000HZ , -CH(CH3)-, -CH=, and - HC=CH,
wherein the carbon and/or nitrogen atonéllare unsubstituted or substituted
with a lower al kyl, halogen, hydroxy or al koxy group; R is selected from
the group consisting of hydrogen, C _, oalkyl, C3, 2cycloalkyl, C2-
o atkenyl, am ngy ey -/ %er@{bm&ande% SkREXE lfrgﬁlltll&YAr aaﬂmtmgramh 0&3. 12
cycloalkenyl a nonocyclic icyclic or tricyclic heteroaryl ring,
a hetero- nﬁhﬂﬁXﬂL[ﬁﬂhﬂﬁ@m&&dh&webﬁmmhwbymhwﬁ(Ihmgﬂsmsbeﬁ% and a spiro ring
systemof the forrmula (11): wherein X, and X2 are independently sel ected
fromthe gr,w@oébﬂmm m@ﬂ@b’l L ispptiomsliy prbstehipd meér3eiugﬁﬂ§m1&§ seiestRdcycl i c aryl

is prefer abeKym 8}8 gro}jp conSIStmg of halogen, hydroxy, Cl 10 alkyl, C, o alkoxy, nitro,

trifluoromethyl-, cyano, -COOV,, -C, ,COOV,, cyanoC,_walkyl-, -C,s=0)W,, -C,.
5NHS(='O)2W,, -C, sNHS(=0)W,, a 5-membered heteroaromaticC ,alkyl-, phenyl, benzyl,
benzyloxy, said phenyl, beniyl, 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 ot :
tricyclic aryl, heteroaryl ring, hetero-monocyclic ring, hetero-bicyclic ring system, or épiro
ring system of the formula (II) is optionally subétituted with 1-3 substituents selected from -
the group consisting of halogen, C, , alkyl, C, qalkoxy, nitro, triflucromethyl-, phenyl,
benzyl, phenyloxy and benzyloxy, wherein said phenyl, benzyl, phenylox.y or benzyloxy is
optionally substituted with 1-3 substituents selected from the group consistiﬁg of halogen,
Cy.10 2lkyl, C, ;o alkoxy, and cyano;
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

gerneral formula (IA)



18 OCTOBER 2005 WD 02/ 085355 PCT/ US02112376 wherein said bicyclic aryl is
preferably naphthyl; wherein said alkyl, cycloal kyl, al&@GJOBER 2005

C, _,oal kyl am no, C7_12cycl oal kyl am no, or benzyl is optionally substituted
with 1-3 substituents selected fromthe group consisting of hal ogen, C1.10
al kyl, C1.0 al koxy, nitro, trifluoronethyl, cyano, phenyl, benzyl,

benzyl oxy, ws&igs3gthenyl , benzyl, and benzyl oxy opti onal tGr/Ese/rg7esubsti t ut ed
with 1-3 substituents selected fromthe group consisting of hal ogen, C, , 10
al kyl, C, _, o al koxy, andlglgno; wherein said C3.12 cycl oal kyl, CY12

cycl oal kenyl , nDnocycIic,ze cyeH¢ or triycljc aryl, heteroaryl ring,

het er o- nonocyclic ring, het-/B-bi\ clic #/ing system and Spiro ring system
of the formula (I11) are optvﬁnally
selected fromthe group congisti
nitro, trifluoronethyl, phenpws—=bénzyl, y and benzyl oxy, wherein
sai d phenyl, benzyl; phezyl oxy and ben optionally substituted
with 1-3 substituents selected fromthe groupjconsisting of hal ogen, C1_10
al kyl, Cl1.10 al koxy, and cyano; R2 is selected fromthe group consisting of
hydrogen, C, _10 al kyl, C7_12 cycl oal kyl el” hal ogen, said al kyl optionally
substituted with an oxo group; and pharmageutically acceptable salts thereof
and solvates thereof. In certain preferredq enbodinents of formula (1), Qis
phenyl or a 6 menbered heteroaromatic grdup containing 1-3 nitrogen atons.
In certain preferred enbodi ments of fornuﬂa (1) or (1A, the R alkyl is
methyl, ethyl, propyl, butyl, pentyl, or fjexyl. In certain preferred

enbodi ments of formula (1) or (1A, the R cycloal kyl is cyclohexyl,

cycl oheptyl, cyclooctyl, cyclononyl, cyclodecyl, or norbornyl. In other
preferred enbodi nents of fornmula (1) or (1A, the R bicyclic ring system
is naphthyl. In other preferred enbodi ngays of formula (1) or (I1A), the R
bicyclic ring systemis tetrahydronaphthyl, or decahydronaphthyl and the Rl
tricyclic ring systemis dibenzocycloheptyl. In other preferred enbodi nents
Rl is phenyl orwhesayl. In other preferred enbodi nents of fornmula (1) or
(A, the R bigyc%h&e%rrg%bhg3ring is a 10-nmenbered ring, preferably
qgui nol i ne or napﬁvhyl.gfn ot'her’ preferred enbodi ments of fornmula (1) or
(1A, the Rl bi é&ycielectedfromgitei groupicngpisting oba @ndefblers edH+ 1G1§0-,pCEi@habl y

indenyl.  _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

9 1loal kyl, C1_10al koxy,

group;

R, is selected from the group consisting of hydrogen, C,_,alkyl, C]_‘chéloalkyl, C,.
oalkenyl, amino, C, ;,alkylamino, C; ,cycloalkylamino, 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 (1I):

X,

X2

(I

wherein X, and X, are independently selected from the group consisting of NH, O,
S and CHy; ‘ |

wherein said monocyclic aryl is preferably phenyl,

6



In certain enbodi nents of forrmula (I) or (1A, Zis a bond, nmethyl, or
ethyl. In certain enbodinents of formula (1) or (1A, t1§€ecrogrrums S

maxi mal |y substituted as not to have any hydrogen substitution on the base
Z group. For exanmple, if the base Z group is -CH2-, substitution with two
met hyl groups woul d renove hydrogens fromthe - CH2- base Z group. In other
preferred sevpodssents of formula (1) or ((A), nis 0. lrceeh/aisn enmbodi ments

of formula (1) or, ( and X2 e. bot . 7 18 OCTOBER 2005 WD 02/ 085Mb
PCTI | S02/ 12376 4! fceb%ﬂtdaq*wdéfrﬁéﬁdﬁﬁfgfrﬁ’iaé‘yaﬁgﬂmwl a (1), Wis - CH2C=0NH2,

-C(N -1)NH2, pynit@iimatduiyl, ceyeligpameyl,,C, qoymyladamwmcwdm@ydnﬁm& hyl , - C=OCHD,
- CH2CH2NHC=0CH

]

met hyl pyrr olPeWﬂésrcl?Bﬁ'ﬂ%'_B“bStéﬂ"ﬁ?g'l‘tE&§rquH')}lems S%ﬁ%ngr'r?& ﬁ?grc’“p £Qsifs “lﬁd’rfoet hyl -

hydr oxyet %ﬂa{dqgeﬁ)@rbmn@t 18y |, alkoox Bitro pxi@la@berd ! ayhro, plodnyldbeanz ) netiéhgl - . 1 n

certain enbo

cycl ohexyl nﬁt%“}l %CBVcIaBé)gﬁfﬁ?’ﬁeo%’m aﬁy b%“%r%%ﬁ&‘ﬁ%@%%bﬁéi%?ﬂ%‘f”ﬁﬁll -

phenyl et hyl selecey fromlthd groupfdoumstmgbﬁyallogpn @, hiadagly Ct i, mikbxioaraiadylmy; -
ridylethyl-, cycl tyl exyl.- I

Itmét Ira%ydr o);;yr any"%% e?;Ps%f& é;/?i” P'f)lgz}rﬂ%' C&]ﬁyzlxcxdo?uﬁcggf &?r)r%%& Qw%ﬁg?ratgoyc lf)ent yl -

t hi azol yl etduyl) heteroqgﬁemg,l heter - torpcysdic hlyg,-hetervylzimkglhmstem zméshmoytgexyl

'Sopropoxybggtwn f‘th@?&}ﬁlul'w(ﬂpzfre Z&%Qﬁ@@ml)smru%mhl s %gt&@en& 5@1@319@{4%‘%8 of

formula (1) east Wis - tetrazol yl net hyl -,
cyanonet hyIEfOUPNHQSIDZlﬂ@f Pjasen, Gursginbi.ngtkexy, Bifp. ri@%l&)ﬂb@%lwl TR benzyl,

C ., alkyl anﬁh@ﬁ’ﬁ@{yt%ﬁﬁméﬂfghmI\meleﬂrsalﬂlb@nyb 8én|iyll ﬁ dﬁ&@%ﬂ@@&)‘f&l@%‘ ayl-. In
certain embodi ment s of formyla hen Ipropyl optlonally

ZR,
subst i t ut ecdoPApnaliygubstivuied pith lo%sug ‘é“eﬁ%ﬂwe%&%the BO6R< nﬁ@&%@f&lﬂvg@e" al kyl -
cyano-, antnesironydikoxy,@nd cyahdy! am nocar bonyl -, or

g:QIC’ Caﬁl Egl $|m g C%gste)%é\ fé(il"ﬂ thaelg}cﬁjrp Qggs?stlrelgngf%?/hrrgge?\t 8; 10 alkyloéjrrycycloglll(z'l or (1A,

and halogen, said alky! optionally substituted with an oxo group;

and pharmaceutically acceptable salts thereof and solvates thereof.

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

In certain preferred embodiments of formula (I) or (1A), the R, aiky[ is methyl,
ethyl, propyl, butyl, pentyl, or hexyl.

~ In certain preferred embodiments of formula (D or (IA), the R, cycloalkyl is
cyclohexyl, cycloheptyl, cyclooctyl, cyclbnonyl, cyclodecyl, or norbornyl.

In other preferred embodiments of formula (1) or (IA), the R, bicyclic ring system
is naphthyl. In other preferred embodiments of formula (f) or (IA), the R, bicyclic ring
system is tetrahydronaphthyl, or decahydronaphthyl and the R tricyclic riﬁg system is
dibenzocycloheptyl. In other preferred embodiments R, is phenyl or benzyl.

In other preferred embodiments of formula (I) or (IA), the R, bicyclic aromatic ring is
a 10-membered ring, preferably quinoline or naphthyl.

[n other preferred embodiments of formula (I) or (14), the R, bicyclic aromatic ring
is a 9-membered ring, preferably indenyl.

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

In certain embodtments of formula (I) or (1A), 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 (1) or (IA), nis 0.

I certain embodiments of formula (D) or (1A), X, and X, are both O.
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Y, is R-(C-Cl2)alkyl, R -aryl, R -heteroaryl, R6-(C -C 2)cyclo-al kyl, R
(C3 C )heterocycl oal kyl, -C2(C,-C6)al kyl, CN or -C(O NOKBOBER200§ hydr ogen
or Y,; Y3 is hydrogen or (C -C6)al kyl; or Y' Y2 and Y3, together with the
carbon to which they are attached, formone of the follow ng structures: 8
18 OCTOBER 2005 WD 02/ 085355 PCT/US02/ 12376 Rat Pit Y3 RRo R33 Rt RO Rio
or wherei nwo @885t o 3; w and u are each 0-3, provided acratsoyhneresum of w and

uis 1-3; c and d are ependent | c 20 S wand ring Eis a
fined R4 -phenyl” Fta'ﬁém'b?fg‘f“g‘}t%ﬁﬁm“?{q dlr)g;w'ﬁ,'%Hi:s_ q?\l}%o'tcg\@m;gti tuents
i ndependentgyyiddmktgyt eydlopentyin dytiehegylo fypangiordiys t CAQCHS, GHﬁHQ‘@iQ%O;HkaI , - ORB,

- (G -C)al F%l I‘gﬁ{ é—{\ﬁgr O fu(anp{lcacggne'l %ltYlﬂ@%?yl%ar%F E tO 3 substituents

i ndependent I'y2sel ect ohsI's -OCF3, N2
and hal o, afiazResarpuplstazdlerestig-, Urﬂuadaemclerwdnow@ybacrybmmedtybn@(orray t oget her

forma met Y, nedi oxy ring; RB and RO are independently
sel ected f?%arlﬁo eﬁg&hg?( Or%{a(g@%g%sﬁl ng of hydrogen, (C,- C6) alkyl,

(C3-C12) cycl oal Meﬂalapmbom@tW@lml&(%X&llky)ldohﬁis'lfiﬂyl 1Cyt0k9h®<ﬂmﬂﬂ&'ﬂ-i,t uents

(GG 2) 33%&&*@%’*" S o L
-OR12and ~ -tsemy)te Pq@f{thﬂwyfid%le‘lhvg- %Clgmﬁﬁ%l‘f)’ﬁ@h?’é’ Hﬁﬁb‘p‘éﬁﬂ@ﬁﬂg sel ected from
the group GQR&jdsyREyl0frddyipieridinyl-, indolylmethyl-, pyrazoylpentyl-, thiazolylethyl-,

phenyltrifluoroethyl-, hydroxyhexyl-, methoxyhe\(yl- 1sopropoxybutyl hexyl-, or
oxocanylpropyl-.

In certain embodiments of formula (1), at least one-of ZR, or W 1s -CH,COOV,,
tetrazolylmeihyl-, cyanomethyl-, NH,SO,methyl-) NH,SOmethyl-, aminocarbonylmethyl-,
C,.alkylaminocarbonylmethyl-, or diC,Aalkyléminocarbonylme‘uzhyl-.

In certain embodiments of formula (1), ZR, is 3,3 diphenylpropy! optionally
substituted at the 3 carbon of the propyl with -COOQV, tetrazolylCy alkyl-, cyanc-,
aminocarbonyl-, C, ,alkylaminocarbonyl-, or diC,‘4alkylaminocarbon‘yl-.

[n alternate embodiments of formula (I) or (IA), ZR, ¢an be

wherein-

Y, is Ry-(C,-C,alkyl, R;-aryl, Ry-heteroaryl, Ry-(C,-Cy)cyclo-alkyl, R,~(C,-
Chheterocycloalkyl, -CO,(C,-Cy)alkyl, CN or -C(O)NR,R; 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:



18 OCTOBER 2005 WD 021085355 PCT/ US02112376 (C,-C6)alkyl, R aryl, -NReR9O ,
-OR12 and -SR,2; Rais | to 3 substituents independentisyOGBORER 2065fr om t he
group consisting of hydrogen, halo, (Cl- C6 )alkyl, R' -aryl, (C3 -
Cl2)cycloal kyl, -CN, -CE3, -ORB, -(C,- C6)al kyl -OR8, -0OCF3, -NReR9, -(C, -
C6) al kyl -NReR9, -NHSO02R8, -SO N(R1,)2,.-S02R8, - SORe, -SR, -NO2,

- CONRBR9, whiR@@3aR8, - CORE, - COCF3, -0OCOR8, -0002R3, - @O0BB2/12376

-(C, -C6) al kyl - NHCOOC( CH3) 3, - (C1-C6)al kyl - NHCOCF3, -(C, -C6)al kyl - NHSO=

(C -0C6)al kyl, -(C1-C6)al kyl -NHCONH-(C, - C6)-al kyl and -(CH2)f-NN -RS wherein
f is 0Oto 6; or R substituents on adjacent ring eabon atons may together
forma net hyl enedi oxy or et enedioxy ring; R5i9g | to 3 substituents

i ndependent |y sel ected fromfhe,group cg S|st|ng 0 gdr ogen, hal o, (C
C6) al kyl, R'-arylRi( G A ~ HR(,§3 C )al kyl - ORB,

- OCF3, - NReR9, -(C, - y RefR9, - NHSO, B CJZN(RlA‘) NC2, - CONR3R9, -
NROCOR8, - COR3, - OCOR and - COOR: is H (&, -C6)al kyI - ORB,
-(C1- Coe) al kyl - : R (C C6) al kyl - NReR&EHR B2 is H (C, - C6)a|ky|

R -aryl, -(C, -06)alkyl-0OR8,\-AC, -C6) al kyl -NReR9, -(C,- C6)alkyl -SRe, or aryl
(Cl-C6)al kyl; R13 is 1-3 substituents independent}ly selected fromthe group
consisting of H (C - Co6)alkyl, (Cl-C6)alkoxy a hat,0; R14 is independently
sel ected fromthe group consis |ng of H (C1-C6) IRand Ri 3 C61-1a CH2-.

As used herein, the term"al kyl"” neans a |i near affched sat urat ed

al i phatic hydrocarbon groupjhaving a single ra nd 1-10 carbon atons.
Exanpl es of al kyl R:g ropyl, butyl, n-butyl,

i sobutyl, sec-butyl, /&e butyl.! and p@ﬁFyL< hed al kyl means that
one or nore al kyl grg S néfhyl, et hyl pkdpyl, replace one or
bot h hydrogens in a -\ 3 chain. The term "Il ower
al kyl " nmeans an al kyl of 1- arbon atons. The\tjerm "al koxy" npans an

"al kyl " as defined above cornected to an oxygen radical. The term

"cycl oal kyl " nmeans a non-aromati c nono- or nulticyclic hydrocarbon

Ry N _:i-—"Rm'
™
or l
P

wherein ris 0 to 3; w and u are each 0-3, provided that the sum of w and uis 1-3;
cand d are independently I or 2; sis 1 to 3; and ring E is a fused R,-phenyl or R,-
heteroaryl ring;

R,o s 1 to 3 substituents independently selected from the group consisting of H,
(C,-Cyalkyl, -OR,, - (C,-Cy)alkyl-OR,, -NRgRy and -(C,-Cyalkyl-NR,Ry;

R,, is I to 3 substituents independently selected from the group consisting of R, -
CF,, -OCF,, NO, and halo, or R,; substituents on adjacent ring carbon atoms may together
form a methylenedioxy or ethylenedioxy ring;

R, and R, are independently selected from the group consisting of hydrogen, (C,-
C,) atkyl, (C5-C )cycloalkyl, aryl and aryl(C,-Cy)alkyl;

R, is 1 to 3 substituents independently selected from the group consisting of H, R,-
aryl, Rg-(C, -Cyy)eycloalkyl, R;-heteroaryl, R,-(C, -C )heterocycloalkyl, -NRg Ry, -OR |, and
-5(0)0.R 12

R, is 1 to 3 substituents independently selected from the group consisting of H,
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ring systemhaving a single radical and 3-12 carbon atons. Exenplary
nonocyclic cycl oal kyl rings include cycl opropyl, cycisaperoBRER 20a5d

cycl ohexyl . Exenplary multicyclic cycl oal kyl rings include adamantyl and
norbornyl. 10 18 OCTOBER 2005 WO 02/ 081315 PCT1US02112376 The term

"al kenyl " nmeans a |inear or branched aliphatic hydrocarbon group contai ning
a carbon-ommhmmiﬂmuble bond having a single radi cal an8CRUIRQ13& bon at ons.

A "branche "_ y a ha nore al kyl groups such as nethyl,
et hyl or 3Fb &Qek1%§énﬁﬁk9’b %ﬂqﬂ{ drogens in a -Chia- or -Cl-1= linear

al kenyl chain. Exertpb érsn;bsntamwmycrpegcieoupselqcﬁérre@léhearwnmtmg ofnd 2-
propenyl, (]legrg ﬁEPSj (? cbz&‘ik‘jﬁ‘xi” -argy, (&t 'D{')éwioa@y &myLer, 20, openy! , heptenyl,
and”’de he* "

oct enyl ycloal k neans a_non- ar onat.i c nonocycllc

or nultlcydhk@wiﬁydrﬁﬁﬁfﬂﬁhRﬁlﬁb §9§$€n“36ht3&ﬁﬁw& 2>QNfben-¥&Rbon doubl e

bond_havi gk, sisRg! R0l AhQRIR,, AICSR],0CAR, CATERMOTONEOCDRIPI ary monocycl i c
cycl oal keny

ri ngs i n¢lude * &yclo pen cIo exenyl or
cycl ohept er@QORaAr{CeQéﬂﬂb’[lﬂW:(ﬁéﬁq giﬂd(gc 6)%51‘/(’: n’yf é?fg(yi/%ﬁ Fbor nenyl .
The tern1"qtytdaﬁﬁam§lgaggmb@gymwm@cacgﬂ&yh@dr|ng system cont ai ni ng one, two
or three rings may be attached together in a pendent manner or fused,

and containing a single radical. Exenplary aryl groups include phenyl,

napht hyl and acenaphthyl. The term "hetefocyclic" neans cyclic conpounds
having one or nore heteroat ons—(CEf)emE othhd% than carbon) in the ring, and
having a single radical. The ring may be’ saturated, partially saturated or
unsaturated, and the heteroatons nmay be sel ected fronlthe group consi sting

of nitrogen, su Eé"lgm?rgcb tg)%/r%ﬁig su@ﬁﬁﬁg& gx?a(f?jcexﬁ%lgEﬁgﬁpatmgxﬁ{xﬂgye%e&C radi cal s

i ncl ude sat urat éd tero-nonocyclic groups containing 1 to
4 ni trogerfort omsthylsnsdiexner qpanedipxiwng , i mi dazol i di nyl, piperi dino,

pi perazinyl ; Sabursqttﬁﬁls&bguméns n@épemeﬁ@yia?eh%ﬁ ﬁmmcgw@lcbﬁs@m Bps containing |
to 2 oxygen ato ni trogen such as norp @ ‘25?5{1@11 sat ur at ed

3- to 6- rré’bfﬁ}égfé’d“%‘ét(‘ér%s)%ﬁd%yé‘vi %m)@(fb’éké]orﬁl\él Al ng R { fur atons
and | to 3 on{ irgemveRonE: gcwdsn AR NNaZ Rl SR (R, FRAOPLEONRRpar i al |y

saturat ed heterocy inc hydr ot hi ophene, di hydropyran, and
dlhydrofuram{9 @ﬁhe&ohefé$ ¢¢QJEF%ﬂggX) n be 7 to 10 carbon rings

substituted witR, heignqaqut -GRg h(Ga& akolc@Ry INRRgot-T, e mitiyl -NRyen t he
heteroatomis R, is H, (C,-Cylalkyl, R,-aryl, -(C,-C¢alkyl-OR,, -(C,-Celalkyl-NRgR,, -(C;-
Cqlalkyl-SRg, or aryl (C,-Cylalkyl;

R,;1s 1-3 substituents independently selected from the group consisting of H, (C,-
Cealkyl, (C,-Cy)alkoxy and halo; A

R,, is independently selected from the group consis'ling'of H, (C,-Cy)alkyl and R;-

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-butyi, 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
cycloalkyl rings include cyclopropyl, cyclopentyl, and cyclohexyl. Exemplary multicyclic

cycloalkyl rings include adamantyl and norbornyl.
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sul fur, the sulfur can be a sulfur dioxide such as thiocanyldi oxide. The
term"heteroaryl” nmeans unsaturated heterocyclic radi CBQGCTOBER 2005
"heterocyclic" is as previously described. Exenplary heteroaryl groups
include wunsaturated 3 to 6 nenbered hetero-nonocyclic groups containing |
to 4 nitrogen atons, such as pyrrolyl, pyridyl, pyrimdyl, and pyrazinyl;
unsat ur at edoonmdEnsed heterocycl iC groups cont ai ni ng PCT/US®B/1pE76 r ogen at ons,

such as indoly] ui and i sogui no| ted 3 to 6- nenbered
het er o- nonocycl ng[ L?Bé“%owteiﬂsﬁi?ﬂ%”Qﬁb%&c’hedeag’pﬁ m QLR BEUPE iy
unsat ur at edtoaiting @ cairbaim@rte;d dhelleband v ocy ohglcradicd ups 2-¢ 0 nirbonrdtargs. a sul fur

atom |1 18 q%grﬁ:hg 3 e}{ﬁn%ezuésotﬁé%?e (?r nngdHﬁ%%uéggbzg as r%%* a{]h 1 En{" enyl

unsaturated 3 to con
oxygen atorwopahdplhcetooe@rlmltlwdgecnsam orfd];- gu@hl—é@e%x&zmlyﬂwm Lmsmplar)at ed

condensed et rggﬁﬁikél&deg:ﬁ%ﬁsl %9@?3}r5ﬂeﬂﬂ I, 1-Qnd3 %Yegﬁ ﬂ%%g@ngered to 3

nitrogen ato benzoxazo Uhsaturated 3t
het er o- moneeyici-prepesylotpisnglopaterivhandgesentlo 2 sul fur atoms and | to 3 nitrogen

atoms, such as Tlli'k't@l%plcyéloalkeﬁﬂd1&&5‘;?5%11%-%?0%%@9166&5’@%%nﬂﬁfe?&;@cyd ic group
containing | to 2 sulfur atons and | nltrogen atons,  such_ as

benzot hi az &ydFpcarbpraing gysten Q‘?éiaé’l”tgaﬂr"?‘lb@“ é‘l“%‘ donile Gepshaying asinglafdisehet er ocycl ic

radi cal s, aMm?(oexlzr&arb&eatsrhpCs(@lmpcary rh§no@§clllarcﬁ:\YdanéﬁJrlYmQﬁﬁ@ﬁdebed in which the
het erocycl ic.gro fused rou in which aregcfy .S as

D v oualy HRAGETBb B s ohaead O Sl B et AR r RSBl
benzdi oxot eymt:bﬂmm@tshioﬂjahenﬁ As used here| n the term
"het erocycli cC, 'het er ro ike refer to the

. k
ring structure B%e}fc:]rmy a ea&? c;lC ? rT‘% aro atxt fm em c]pr%fuﬁung one, k& or

yclrc ring
st ruct ur es tideesirige sbh hey bé¢ aitacleed tdmthatt ma(phrehntananany)r ﬁcﬁdnandmetaelmgsauc h

connect on . 5icPRSL oy HRGRUN Ratibhef syl Lafhckiphfie art As used

herein, the ferm pat i ent es a an ani mal such as a
conpani on ani nafhegerm’ |hvté@t3x94}k mgs %éﬁcﬁéﬁoéil% hatlh%mteé’rf FOTeHEErHETs | ncl udes

fluori de, &m cgﬁer Gl Qb Gr thl ﬁg Qﬁ 4 Rlvin m @r{q ide- Th-gr}ﬁéftn{a%%gt' on discl osed

herein is t o enconpass a ar mageut acce I'e salts thereof
of the di se:hmsxedi, pamnnmoaan(rksed 6Fhesaphza¢dmmrbtu¢ he&abdtgmma;et&tsalb(tteﬂ frealties i ncl ude,
but are nOtg oluf) conSIEstcljngto mtrrcr)gé[nasulisu?lax}dsox?ge%h E%z?mpﬁgsdc;flélartrlljrgt%d Exetergcyc SSi um sal't,
cesi um

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 atoms and | to 3

nitrogen atoms, such as morpholinyl; saturated 3- to 6- membered hetero-monocyclic

groups containing I to 2 sulfur atoms and 1 to 3 nitrogen atoms, such as thiazolidinyl.

Examples of partially saturated hetcrocyé]ic radicals include dihydrothiophene,

dihydropyr_an, and dihydrofuran. Other heterocyclic groups can be 7 to 10 carbon rings

substituted with heteroatoms such as oxocanyl 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” s 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;

unsaturated 3 to 6- membered hetero-monocyclic groups containing an oxygen atom, such

as furyl; unsaturated 3 to 6 membered hetero-monocyclic groups containing a sulfur atom,



salt and the |like; alkaline earth netals such as calciumsalt, magnesium
salt and the like; organic amne salts such as triethyd @ITOBER2005, pyri di ne
salt, picoline salt, ethanotannine salt, triethanolamne salt,

di cycl ohexyl am ne salt, NLN1-di berizyl et hyl enedi am ne salt and the I|ike;
inorganic acid salts Such as hydrochl ori de, hydrobrom de, sulfate,

phosphat e wod)szev | i ke; organic aci d salts, such as f ouratsez/12awet at e,

trifluor oacgt as t'h qu] enasglt%ratedlf)'qa ber%daﬁettgr %n gnc{%?nﬁjgn %%géiniiéih{ot at es such

as met haneslf'f 6ha enzenesu onat e like,
am no acid s@lgmatsmgkhdalsmarng'rdgai zeom:asmragbmmlgl uightutageded@lensaddd the | i ke. The
i nvention disclosed herein is also neant to enconpass all prodrugs of the

di scl osed cBHPFBEISLOMSSANEGES | 4 ORI et WY 1110 BEOSRAMYSHBA 'y bonded

carriers Wil b8l LaSS R 3366 inkGibbad ﬁa&o%ugcyurt b8 cIMnih QY RIY i ON
di scl osed herein is also neant to enconpass the in vivo netabolic products

of the di sclsubﬁsledoms)mdutndgltrogﬁrcﬁorpm ochhas thiazalyl; pedsupsaturiiod cadenspd e from t he

oxi dati on, duct j IS tion terification.,and the |ike of
O e i s S e 83 5B SR S BB sk Bl 34286 " ommeun.
prinmarily du@zéRiagil@y Th fefm MHe@eRSaesso iACGARE dhsa@laed heR@cydiv eddidaBn i ncl udes

conmpounds produced by a process conprising contacting a conmpound of this
i nvention Wlﬁtrﬁ“aherﬁ%i?ﬁifﬁ'l'c oA Peeviseply depcioedy in i derheterasntlic g up el da

met abol i ¢ pmﬁi Itglg&rpefafwméﬁtm is &1 Q:W(B%l?désYrPdeGat‘Lean’ff’arrFfu'sQﬁQé&Jlé ed by
preparing a ra d conpound of the invention, admnistering it

parent eral | lelIUdE la:nmftuec,ttamde)mlsged beozaioplieneral such as rat, nouse, guinea

pi g, nonkey, or ng sSuffi c I »SM @ occur and
isolating its dbi ”\?egaahser%lﬁ theq Eu%féro VC“C 4%“‘“ meroar%?’ﬁec fr?( l Heﬁ “bi ol ogi cal

sanpl es. ~Thékeirnfeeuqtthmgcttrsﬁmrgbercﬁeh@rae@aall@ fa¢1€£d) meant to enconpass the
di scl osed conp Alf‘&r:fﬁhrﬁ?cf‘cgndg%ﬂg&?ﬂfe&ﬂécw Aﬁep&ll E&De Bachads S;Rﬂﬁ whEgeTOr € at ons

repl aced by an ato Vi n erent atom c mass or nunber. Exanpl es
of i sot opessuchernnedinn keposiing @6 [seraatzediby eregkilpbindhesit osed ‘conpounds i ncl ude

i sotopes of hydrQQgmy herd, lmrlmmpgfr&g%md QX Wb or BNASANALAUS o f1 UOrine and
chlorine, such as 2H, "i-1, uC C, 15N 180, 1'0O 31P 32P 'SS, 18F, and 31C

1, respectl%OmpymOSmaldfer%@Cbonpounds di scl osed herein may contain one

or-nore asymet I‘A disgcﬁ%eﬁe% %hqux% enh Hl%lugl?svfﬁlol:ldes %gf?deeaﬁcﬂ' dle 1g§1d<.§ or

di ast er eoners, stere0|s rnvention is
al so neant ﬂ@M@M@onpass all such

The invention disclosed herein is meant to encompass all pharmaceutically
acceptable salts thereof of the disclosed compounds. The pharmaceutically acceptable
salts 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 iike;
6rganic amine salts such as triethylamine salt, pyridine salt, picoline salt, ethanolamine salt,
triethanolamine salt, dicyclohexylaminé salt, N,N'-dibenzylethylenediamine sait and the
like; inprganic acid salts such as hydrochloride, hydrobromide, 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-

- toluenesulfonate, and the like; amino acid salts such as arginate, asparginate, glutamate
and the like.

The tnvention 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
- products of the disclosed compounds. Such products may result for example from the

oxidation, reduction, hydrolysis, amidation, esterification and the like of the administered
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possible forns as well as their racem c and resolved forns and m xtures

t hereof. When the conpounds descri bed herein contain t8@TOBERAWIDI e bonds
or other centers of geonetric asynmetry, and unless specified otherwi se, it
is intended to include both E and Z geonetric isoners. Al tautoners are
intended to be enconpassed by the present invention as well As used herein,
the term "WodpeH3iSsoners” is a general termfor all i soegrusowi2izei ndi vi dual

nol ecul es that differ in_the. orj at,i . e ons, N space. It
i ncl udes eRALTS nr'%ar{gi’gédxit%%]r%rilaglC&’f&%%%rspséhﬁgcgg% Etl% hten ?e}é_lil_ﬁgiia%ne chiral
cent er t hatcompeundoprodured byor profragesposing prtagiieg heompedidad thay icpsnbies) . The term

"chiral cenfigr, mi&h& S o fidl &f«”iffnt%%pff@tembg»eid%a&piiggi]{odeathfer%ﬁ@,hc roups are

attached. The term "enanti oner” "enanfi oneri c' ers to a nol ecul e that

i s nonsuperidype sesbileareeitiisd by preparing fargeol dbstiedreppeundf the atvegticaet i ve

wher ein th%drﬁnif'f’slfgrf-ng%ﬁrent'éﬁilﬁitrx@isdeiebﬁbigld@s@% Af adRA136dnZz8 eh | QY. glifleONE
direction and its mrror inage rotates the plane of pol arl.zeé,l i.ght in the

opposi te diPie BN, O thEat gl g afanerd time dyr gredabplsmytoriogir apdisgdptingdlial  parts of
enant i omer o aReidMprdict Fom@Rtrma!Jidbdion astd BiegiddnSantgddsm " r esol ution” refers
to the separatign or c,on(ﬁgqnt[ tiaon or depletion of gne. of the two
enantioneric fof MeMEntan FRAISEG e PRECIMEARH© FRFQTIPLE he disgloffded herein with

respect t o cbhpouiR belngi@e@aldy-labERA Sy hiveng diedi Abic@tbnBfre@acpdiay apcanly nani c

response (e.g. | gesia) in a subject from (i)e.inhibjitin or activating
e’ recept oy AR HSTRL rpfl 5 gpt iR, B PP bR st egul at on
of the redeptporatedditp tietdisclo@drpmpnads inbludisotopts bbltydrdghe careoepttogemact i vity

| nol ude agapl 51 844,48, GCICBER, 200500205 p3BEGE 11hS0g/ 12376

ant agoni st s, agonl sts/i goni st's and torpolnds whi ¢h directly or
i ndi rect |y "&f YBEF, andetfill raessivelof Sermeofiteeeptponndgdisilosedpere@aray gortaipr ef er r ed

conpounds  Qf. {18k RYEMetRReABS hitfifay th& ik RE APHastYl PN EXMrd srhers, and
-phenyl -2, 3, 8-tri azospi-ro[ 4. 5] decan- 4-one;. 8- (5-nethyl hex-2-y[)- | -plteny
|-2, 3,8-t pfiﬁg%@rﬁoi;on]eac fOAI:ﬂS] Thegumpnt A1vgp{Eon 1s also meant to encompass all such

8- nor bor ny lyodsithB Ay a3 uel aBthtif tR&MS Rhd REAvealfolasand Mix@Res thereof. When the
compounds described herein contain olefinic double bonds or other centers of geometric
asymmetry, and unless specified otherwise, it is intended to include both E and Z
geometric isomers. All taulomers 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 center" refers to a carbon atom to which four different groups are
attached.

The term "enantiomer” or "enantiomeric” refers to a molecule that is
nonsuperimposeable on its mirror image and hence optically active wherein the enantiomer
rotates the plane of polarized lighi 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 enantiomeric forms of a iiiolecuie.

The term “modulate” as used herein with respect to the ORL-1 receptor means the
mediation of a pharmacodynamic response (e.g., analgesia) in a subject from (i) inhibiting
or activating the receptor, or (ii) directly or indirectly affecting the normal regulation of

the receptor activity. Compounds which modulate the receptor activity include agonists,
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ecahydr o- 2- napht hyl ) -1 - phenyl -2,3,8-triazospiro[4.5]decan-4-one;

ycl ooctyl met hyl ) -1 -phenyl -2, 3, 8-tri azospi r o[ 4. 5] deBaCEORER2005

, 2,3, 4-tetrahydro- 2- napht hyI )-1-phenyl -2, 3,8-triazospiro[ 4. 5] decan- 4- one
[4- (2-propyl)-cycl ohexyl]-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one;
3-di hydr oi nden-2-yl)-1-phenyl -2, 3,8-triazospi ro[ 4. 5] decan- 4- one;

napht w@exissasmet hyl )] -1 - phenyl -2, 3, 8-tri azospi r o[ 4@y 314- one;

p

henyl S| ,
4- Ems/( g%nol%ﬁsk)sr%“ﬁ&rﬁ? %L/a? tagdmsff a“%ggny[fo Bg&%gd] helg gogbnﬁfrg%‘lg Hfecan- 4- one:
enzyl ) regulshenoflthe2c@p®« actividizospi r o[ 4. 5] decan- 4- one 8-(10,1 | -Dihydro-5

benzol a, d] X
triazospiro[4. 5?%55[ g%;%rr}o{%p%d SOH“ § lH n%eﬁalz?ropyl )-1- phenyl
-2,3,8-tri azosph- f%![fflp)’m)’éil@k%lﬂl-) 4= ﬁ‘éﬁl 2 3 8 -triazospiro[4.5]decan-4-one;

8r ( p- benzyl OXyb@?%ét%ylﬂex@ﬁﬁﬂph&gm B3hifidaanepl 9)@kh-pheecan- 4- one;

8- (cycl ooct yl net -1-ph en¥ rlazosp|r0[4 5] decan- 4- one; and
phar maceut i cal I%rnfé%é)ﬁtla%‘le 2 AibrisiagopRifobbeldspr48fvat es t hereof. Anot her

ItO;ie];gg;;e)?rS?Zpgpmca‘ﬁdr&zmﬂwhbl&ﬂﬂ ﬁ%gg%ar%@pﬂeﬁweca&ﬁfl e salts thereof
and sol vates é?ﬂ“y“‘?ﬁgﬁ)pﬁgl%e@g%’ﬂaéaﬁ?sip%ﬁdh% ‘f tdes use of any of the
di ch ?ﬁed g_orrpoamdzszt 4- Etntaﬂf;ﬂro :pfx@haxmaﬁtphmyﬂ}fz,m_ tﬁ_mc?h;ﬂaan[m:ntiecﬁmn -oh¢;eat |t Eg pagi E .
and ot her dise at e u opi oi e.g. e OR
receptor. DETAI E‘E@ Ig%qkﬁ\?/q' 'W‘ﬂé“?%ﬁl\#f’ﬁ\ﬁo%hﬁ& %'Ef‘hds of the present
i nvention can be(ldddihyirsbdendeyk bpla:nyleﬁ:lh&rréaq%ip'rrb[ﬁg]demndhdnat| on of the opioid

and ORL1 recept dn %QI ly, by

supposi tory, ﬁg?ag{@gjrﬂ:}l%e ﬁyr}ztl gF??(18Q§a csléecgrgh ﬁ?\éventl on al so
enconpasses aI | 8- @H&lﬁm*t,eeml}balllelﬂyl ?a%&*éﬁ*@%ﬁlf@“é eﬁ@ ‘ofnet he f or egoi ng
conpounds. Cne ﬂwﬁs@@ ﬂdarotph&ygﬁl}tylmJpllCﬂ'}ﬁ@@@ﬁﬂi&@Sp‘irB@tS J@eindy-geldi tion salts of
the presently clained repared by réaction of the
conpounds with 8(Wé“zya]dﬁ?"éﬁ’rﬁzétgét“é%ﬁsﬂ“\ﬁ‘? é]d%Fa\‘/érqné'ty of known nethods. Various
oral dosage forgigogamiRrsediveidpldididdepech-ydalpdnfiapes as tablets,

gel caps, capsul es, ﬁj Ie4ts granul es, | ozenges and bul k powders and I|qU| d
forns Suchtnéxgospt[ 43 ecan-4-one;

8-(3,3-Bis(phenyl)propyl)-1-phenyl-2,3,8-triazospiro{4.5]decan-4-one;

-(d
-(c
-(1
8-
-(1,
-[(
- (p-
-[ 4,
-(b
di
i

8-(p-benzyloxybenzyl)-1-phenyl-2,3,8-triazospiro{4.5)decan-4-one;

8-(cyclooctylmethyl)-1-phenyl-2,3,8-triazospiro{4.5]decan-4-one; and

pharmaceutically acceptable salts thereof and solvates thereof.

Another preferred compound is 8-(acenaphthen-9-yl)-1-phenyl-2,3,8-
triazospiro[4.5]decan-4-one and pharmaceutically acceptable salts thereof and solvates
thereof.

The present invention also provides use ofény 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 compounds of the present invention can be administered to anyone requiring
modulation of the opioid and ORLI receptors. Administration may be orally, topically, by
suppository, inhalation, or parenterally.

The present invention also encompasses all pharmaceutically acceptable salts of the
forcgoing compounds. One skilled in the art will recognize that écid addition salts of the
presently claimed compounds 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
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18 OCTOBER 2005 WD 02/ 085355 PCT/ GS02112376 enul si ons, sol ution and
suspensi ons- The conpounds of the present invention cald @ErOBER2WMP st er ed

al one or can be conbined with various pharmaceutically acceptable carriers
and excipients known to those skilled in the art, including but not limted
to diluents, suspending agents, solubilizers, binders, disintegrants,
preservat iweszosess ori ng agents, lubricants and the |ikerushamss he conpounds
of the present. invention, are incorporated int(a oral .tabl etsb such tablets
can be compPESQRY SO RE SYSPSFigRsatTas CoRRfats of e PEraY M EUPA A Bat ed,

fil m coat eddminButediaphy occanpe esséetdovithnmatidus pharmacepaeatig acceptapie chrderal dosage
 forms i nclude x@iﬁl}éﬁt‘%%ﬁo»@‘n”t% tho@g)%%'d%?tﬁg a2k &cifir?g;ﬁn n&mié??onﬁl’uerﬁysr)‘eng ons, and
sol utions and/of "suspensi ons reconstitute rom non-eftfervescént granul es,
cont ai ni ngsspértlaiglagensspohemizsts, pndessediiatepiaats, presenvati vep.feglongg zggent s, suspendi ng
agents, di kugg&tn?s,anﬁwg%gner s, coloring agents, and flavoring agents. \Wen

t he conpounds of the present invention are to be injected parenterally, they
may be, e.g., iWherhbe ¢amrnenasts ohie iprernd mventign arciincerpoaitagtintonral aplesr nat i vel vy,
when the compouREsaRbe LG REGSERE: tiRYARL i @NicAbRed SudiRcdafiBloalchey may be
fornulated into a dry aerosol or may be formulated |Into an aqueous or
partial |y agliebirsmashsgd porultiphi lyergdt illéﬁl,d ofigh dePagnareuRpisTaecost andhe present

invention affqiedCXoRAbRL &FulkiBAOsusMhdibnsd AeiAGRiLIS BB/ or dubpeh§iosont enpl at ed t hat
such dosage for.nms Fray rPrO}[fl de. an I nmmedi at.e . rel.e‘sse of the conpound in the
gast r o nt eEEHiuteg gy ionGHe LRl LPHGR FIPIHRYE PV BYF VISR BT ed and/ or
sust ai ned efllsasg debitgygheddng agasd, didients estebtaadrs, toladiig aghntyyaselavaringt y of
controll ed antd/ Q, sglst ai ned refltﬁase ftorvréutl. atai eotrcl)soe<f;1nr.eecte\é/elaIe tlérglﬁwrtlhet o those
skilled in?§RE PFD Te Spmpainds G RERST At S 6re 908 R EHATEE G PN th t he

f ormul at i omsy bf, eighen the fosrenf ari isatemt stente soldtive. ddtpinptolelyedharttld or sust ai ned

e ase SRR LIS oy B o SORLLNO1RP kDB BLAliacfBEARR, O W OF by

ot Sy oF °t Pht

i ncorporatin e compoun he 1 nventi o o a controlled and/ or

sust ai ned nebsebgenaydt firmulaBg et fi aquesvarphasinallyfqyshay svlntient i cal |y accept abl e

carriers and exghRliRl Shddtad cdibundd®r 1S §lsdnPink QBN hAL & oMotteddRsage forns,
are described in the Handbook of Pharmaceutical Excipients, Amrerican

Phar maceut Pebdosys Syersat is 6ontempge) that peeriosies dyma Ay Eosis Sn tBskate f or nmaki ng
solid oral cftagageefcompsunaliethelgmabinRechal tacBpAIRBREWIY S8} prBR§aHEnFOr B!
Tablets (Li er pan, Lachnpn‘a]ndhggclhwartz, edilt ors) ng edi tioon, published
by Marcel PR apd/or spsipnedyglegssiioned U astiodieinil fgnd Yior VAR Ng t abl et s

( conpr essecbnanidedrmt/deabytainedpiadedermulations 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 incomoraﬁng the compound(s) of the invention into a controlled and/or
sustained release matrix. -

Specific ex‘amples of pharmaceutically acceptable carriers and excipients that 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. Te;!miques 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 composition 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
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(hard and soft gelatin) and pills are also described in Rem ngton's
Phar maceuti cal Sciences (Arthur Gsol, editor), 1553B B59SrdBE8Hps
Techni ques and conposition for making liquid oral dosage forns are
described in Pharmaceuti cal Dosage Forns: Disperse Systens, (Liebermn,
Ri eger and Banker, editors) published by Marcel Dekker, Inc. Wen the
conpounds wb ot/bs3spr esent inventi on are incorporat ed forcpasentes al
adm ni stration by i.njection ( ., continuo i nfusj.on or bol us .injection),
t he formul d€FSRY q“S‘r“"ﬁafPﬁkﬂsé?aB‘ll'z‘ﬁélﬁ%eﬁissst“ﬁpét‘ %a%‘fr [ReisiNe #4781t Bm of
suspensi ongpe 18@| Thé AHouRIIUE G 0fvsntion magialsy boin tizcfuieooka peeldedbes, and such
formul ati ons may further. Obg%' har maceutically 15 18 OCTOBER 2005 | WO
02/ 085355 P@??Uéﬁ'f? 15347 jectiple L@URND Y it ves such as stabilizing agents,
suspendi ng agentns:,ertdn s.pbcrdmmlgs &genmsqunemd thetphasedtiidventiohlven bronspdnnds  of t he
i nvention may al so @ pt efor of a reconstﬁ%tlon as an
g

i nj ect abl e PBPHAHOZM! horeethes Wra@ﬂﬁ‘(ﬁdﬁ%e{@mf’?%‘é BHHIBU %t he present

invention Gan;Rgdys gdopidid adoRi¥RI MRALIpR Malghsi@t ndne@$did eRen@hdi@fiory her apeuti c
agent. Therapeutic agents 1 ncl ude, but are not limted to, -opioid

agoni st s; n@ﬁmtsoﬁpbﬂdrﬂam@rsgefﬁlee@thSnﬂmdefte@‘b‘i’IQFkarﬁtﬁﬂilﬁﬁﬂvalm ory agents;
Cox-11 i nhi iR Rp PURID A jack B2 AMENGE et B BBKEL S ALY | cONVU sant s;

ant i depr es$8Ht® agent and mi xtures
thereof. In cerhakdigebiadinge the cbxh@ucmsrmmemeaerminvtxlnemmme&abtmmmmnt| on can
be fornmulated in a pharmaceuti.cal doslﬁﬁeformm conbinatiqon wth a

p- opi oi d adbh?@f“‘a“f’“t%‘ldﬁf"’ée fosgdm FAPRNatig With 2 HeAplokRgoRst WadiPld n t he

formul ati ong, ks @vnﬁh Q{af’g@ﬂgluﬁé’@l\ﬁﬁ’ﬂk'f@r&ulaﬂ&ls%@ﬁletﬁH:Eentﬁ{v@ntl’bmnclddgb&ted to
i nclude al fentanil, | prodi ne, al phaprodi ne, anileridine

benzyl noi phlenvetlub@ezilto m’mdd@lfenbamaélml@foérﬁlﬁn@hamml@ﬁ: phitending, cl oni t azene,
codei ne, desol oppglr}r_%ekéfz r%?x(]txcfeoﬁx‘?k% HSe. bﬁ%ﬁgéf &4 CPnﬂhz%ﬁcgp?JQnge di amor phone,

di hydrocodel n ronorp e, di nenox anol
di net hyl t hldmbbt;ﬁme,,dedm@mﬁqnﬁﬂé )dczocbldl@la‘rﬁ;tramddldpmp@ﬂmﬁe dilggrv adeiae,ne,

et hohept azi ne, . et h Jrret | t hi nbut et hyl npr. etonitazene fentanyl,
her oi n, hyd’r“éﬂ@BHB‘ﬁ’ “’eﬁv E eﬂ‘rva%» S‘Qéﬁlénﬁmggl?%@e dipxaphttt hadone,

ket obeni do'B@tyraleeéfﬁirpﬁ}mgthazdcﬁl\éOﬁlﬂﬁleﬁﬁﬂemﬁﬁﬂaﬁylthka‘ﬂﬂﬁf&h@-rélhlylmd@%r' di ne,
rnept azi nol, netazoci ne, methadone, metopon, norphine, nmyrophine,

nal buphi ne etonigazensifersany b heseiroltydtricadone fudiomomhesisaivdoxypritidins, hadone
nal or phi ne’lsoﬁg%%ﬂp Q%Bgeml%q'hpllepog@%gﬁblevo%Rén'ﬂ@lmgtép{a%(?%?&?ahll,%%n}?& er,lone’

papaver et um aZocl ne
meptazmol metazocine, methadone metopon, morphine, myrophine, nalbuphine, narceine,

nicomorphine, norlevorphanol, normethadone, nalorphine', normorphine, norpipanone,
opium, oxycodone, oxymorphoné, papaveretum,'pentazocine, phenadoxorte,
phenomorphan, phenazocine, phenoperidine, piminodine, piritramide, proheptazine,
promedol, properidine, 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, morphine,
tramadol, oxymorphone, pharmaceutically acceptable salts thereof, and mixtures thereof.

In another embodiment of the mvention, the medicament comprises a mixture of a
Cox-1l inhibitor and an inhibitor of 5-lipoxygenase. for the treatment of pain and/or
inflammation. Suitable Cox-II inhibitors and S-lipoxygenase inhibitors, as well as
combinations thereof are described in U.S. Patent N.o. 6,136,8_39, which is hereby
mcorporated 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, nimesulide, NS-398, SC-5766, T-614, L-768277, GR-253035, JTE-

572 RS-57067-000, SC- 58125 SC-078, PD 138387, NS-398, flosulide, D-1367, SC-
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phenonor phan, phenazoci ne, phenoperidine, piniinodine, piritram de,
prohept azi ne, pronedot, properidine, propiram propoxypOHENGBER oSNt ani |,
tilidine, tramadol, pharmaceutically acceptable salts thereof, and m xtures
thereof. In certain preferred enbodi nents, the -opioid agonist is selected
from codei ne, hydronorphone, hydrocodone, oxycodone, di hydrocodei ne,
dihydronnrphhn@&ﬁﬁmrphine tranmadol , oxymor phone, pharrcaoset/ieal |y

accept abl e I o xtures,thereof |n ang i rent of the
i nventi on, ?ﬂ% ﬁgﬁbnrm%%ﬁﬁ?ham‘manﬁpm?ﬂrg(%Pm"mmﬁﬁmaQﬁmxﬁ% itor and an
i nhi bi tor ohnﬁehmmemmgen@&emé@ﬂmhhe treatnent of pain and/or inflammtion.
Suitable Cox-I1 _inhibitors and 5-1i poxygenase inhibitors, as well as
conbi nat i ons t hdresemegadspl deprasay invantign gan Psorherspmiiged ig dossge 39S which i s

her eby 'ncowwmt@p% @mmrg%&&r@gcsb L Berdilisl aﬁntdﬂaﬁhmforﬁ@émg lindi AU ba's;B AR i ncl ude,
but are not limted rof ecoxi b (Vi oxx), celecoxib (Cel ebr§ DUP- 697,

fl osul i de, WQMOknchﬂwﬁﬁmhmpwwmmbmﬁnﬁﬁgayﬂn@bm#@t@meWOhnmkéuknﬂe NS- 398,
SC-5766, T-614, L- 76827% CR- 2 fJTE 5221 RS- 57067- 000, .SC-58 125,
SC- 078, PD-ERp¥ee. indeprash piippig eﬂi ‘ia&dé" SOt PECF I BATPRIOLS. PERRBER 2005 WO

02/ 085355 PEhkddRAa!, 138k, a@ifbfrofelDiap A& acide @b e budoxivadidecoxi b and

parecoxi b or pharmaceutical |y acceptable salts, enanti oners or tautonmers
t her eof . ThiedeeFe NS nEE, t@‘lﬁ“é“br?é@émtacitWé‘ﬁ%lztS‘ﬁméta%n AFHREWSE, EBHERAed i n

dosage for naldawctdlgm@ QRS aag%&ﬁ)%émm a@xdgﬂuf gﬁaem d&'&' acid

anti-inflammatory ents, i1nclu g aspirin, upro i'clof enac,

napr oxen, btetfmmalmanfdedlﬂurﬁdau ﬂbfepusaﬁ;ammcfuemﬁmmammr isbkigiuf pbamacdegit@lyr of en,
|ndoprofen rof en rofen nur opr of en,
trloxaproféﬁ z@% &”Hﬁag 8%?8?§Hmmaf(%ﬁéf%ﬁgkn3% ﬂomapﬂ%?ﬁfe lcgbucIOX|c
acid, i ndopmtHeasdiided sithé dsiag, fotn@l Bk ipfesert Giveioh &€ ludé tHe@sIR@gag, Ablomet aci n,
acenetacin, fentiazac, clidanac,_ oxpinac, nmefenam c acid, mec| of enami ¢
acid, f 1 uf e¥BiN® chemign! clarses RfAralessiscaypyels) peisraidal aitifialianmatpridrugs) |

flufenisal, geyﬁ.gg%&amvamgq&l irih §9ﬁhﬁ§mcyﬁga&m£dngﬁlrhy accept abl e

sal ts 't her €0 m xtures t ereo@ sui't abl'e non-"opi oi d anal gesi cs
whi ch may MQﬂmﬂmbuﬂbdmemdhheMd9$agﬂhhmpnsiaﬁMﬁHeapmest&Mva@mmron i ncl ude
ass antipyretic,

honst er of delPAEEReRI SivE: OFy T HgerimoBait ayrl e s R GerEoieRves | mel udi ng
aspirin, sodtiudmsiatiorsahaaingsulifdna) dnf@totH@N eRietbatyl bdetisadidscitiadieg toﬁﬂétﬁ@l ate,
diflurisal, salicylsalicylic acid, sulfasal azine, and ol sal azin;_ para-

"diclofenac; and ketorolac; anthranific acids (fenamates), incliding mefenamic acid, and

meclofenamic 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 Raymond 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 {I, 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 limited to, alpiropride, dihydroergotamine, dolasetron,

ergocornine, ergocorniiine, ergocryptine, ergot, ergotamine, flumedroxone

acetate,fonazine,lisuride, lomerizine, methysergide oxetorone, pizotyline, and mixtures

thereof.
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am nophennol derivatives including acetam nophen; indole and i ndene acetic
aci ds, including indonethacin, sulindac, and etodol aci8 GeT@BERea0s acetic
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i
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agents. Antim graine ents include, but are not |n1ted al pi ropride,

dlhydroergowﬂﬁwﬁeGMG@P@ eWKﬁWPﬂﬂéﬂgéb@¥ﬁﬁﬁ@meéW@@@éWnWﬁﬂﬁém“@ﬂﬁﬁﬁfypt|ne
ergot, ergot am 'ﬂ Certtlllnlé%ngéPx;rﬁpﬁ]e cg‘ﬁ%ﬁ Offtf%rﬁgs'eﬂqmje t?c}ﬁrcldgge fjp_l;}'gtggg Zi ne,

nmet hyser gi de oxet or one m xt'ures ereo OBER
2005 VI)02L@85&5£a&£ﬂ&iﬁﬁ2&1&3ﬁ6cmﬁhenmhhahBwhenaQEMKmbxaQRMHMc&n al so be an

adj uvant to reduc pot i al e. effects ch as, for anpl e, an
antlenetlcfgﬁﬁﬁgw%gﬁp% Bﬂéghhwaﬁﬁ@ff “%ﬁ%ﬁ?ﬁ“FﬁEﬁUH%mkﬂdFmﬁg? pEot limted
to, metocl opsiRalofiendONMBGtdothd Hetax 6106 hids IBIE biddr 6161, bddifIBRY, Badintaol,

chl or promazi ne, trini et hobenzam de, ondansetr on, gr ani setron, hydroxy2|ne

acethylIeudwﬁéﬂmnbﬁbé@héWdeﬁlh@“mablEﬁﬁkmﬁéﬂh%%@§@%Pwﬁﬁbbéﬁzaﬂﬂﬁanlde
b'eta“aUt'”~ﬁ«mﬂQHR9&k9%en PHF&&%&&@ l&hﬁﬁ?gﬁk %J &ﬁ&;&ggmldlnenhydrlnate

di pheni dol ol asetron zine t opi mazi né, nabi | one,
oxyperndyl1mﬂn¢ahhmﬂMeLmsdmprbmmme¢ﬂduh@mnmdeLnmmemk&hymnmdamMablnols

et e DR RSIA RS S BhaS el ebalr e
f or mul at ed prénathaloR PapRBeIen §dtaal sudnﬁxagemhablmenﬁtomgrfrbsdncat tifddlo/Wolifrot, adr ener gi ¢
bl ockers. Suitable p- -

and xxbenolol '

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

in a pharmaceutical dosage form in combination with anticonvulsants. Suitable

anticonvulsants include, but are not limited to, acetylpheneturide, albutoin, aloxidone,

anminoglutethimide, 4-amino-3-hydroxybutyric acid, atrolactamide;beclamide, buramate,

calcium bromide, carbamazepine, cinromide, clomethiazole, clonazepam, decimeniide,

diethadione, dimethadione, doxenitroin, eterobarb, ethadione, ethosuximide, ethotoin,

felbamate, fluoresone, gabapentin, 5-hydroxytryptophan, lamotrigine, magnesium bromide,

magnesium sulfate, mephenytoin, mephobarbital, metharbital, methetoin, methsuximide, 5-

methyl-5-(3-phenanthryl)-hydantoin, 3-methyl-5-phenylhydantoin, narcobarbital,

nimetazepam, nitrazepam, oxcarbazepine, paramethadione, phenacemide, phenetharbital,

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 zonisamide.

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

in a pharmaceutical dosage form in combination with antidepressants. Suitable
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adrenergi ¢ bl ockers include, but are not |limted to, acebutolol, alprenolol,

anosul abol, arotinolol, atenolol, befunolol, betaxol 018 O0GEYRER 21i06] ,
bi soprol ol , bopi ndol ol, bucunolol, bufetolol, bufuralol, bunitrolol,
bupr anol ol , butidrine hydrochloride, butofilolol, carazolol, carteolol,

carvedilol, celiprolol, cetanelol, cloranolol, dilevalol, epanolol, esnolol,
i ndenol ol , WIOa)b’éﬁiéﬂ*ol | evobunol ol , nepindol ol , neti prarP@Ir/CbIlSQ’/lmvet oprol ol ,

mopr ol ol , p&eﬁcf:o?an S mcgl(ax%l Olré nort] t¥d”‘Jo % hedrfu r{ eg'a%xggdne c:t?lr qqllnl ol, ~oxpr en0| ol,

penbut ol oI rac 5ot aI ol ,

sul final ol dxrhahaznmIf@lcamnheﬁﬁdaitpcndeohdeldmtmsmdmcholbmdfepxhe(ﬁd;pamt ﬁ)dnmfmslh@I and
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brom de, car inr.om de thl az cl ona eci nem de,
di et hadi oné‘mltagﬁé? araﬁooﬁe”m’aoXen%alpm Ut ROng bgr"})pra St G?fl ’Hg}‘lméat hosuxi ni de,

et hot oi n, dfeﬁ;brbnarmtc&benidpmomeﬁmae;e mbamraibxapm Budtysiepixypagiptophan,
| anot ri gi ne, . magnesi um brom de, . nmagnesi um sul f at e, . mephenyt oi n,
mephobar bi t‘falpfa‘?f’é%HQ?“BF’t‘%H“dO‘ﬁéPﬁB‘FB‘E‘ﬁ melifafil, SEAprg@ine glortriptyline,

met hyl - 5- (%Oﬂpﬁﬂaeﬂ; Brraaﬁbl) p.byfﬂﬁﬁtabﬁyep%enasméynée RRSHARY L AR DlifL,

nar cobar bi t al ni net azepam nitrazéepanm oxcarbazepi ne, paranet hadi one,
phenacenmi denmmmnaﬁ, hmfmllt enactyzteebrprapidndestacplve dokad i dté¢xetlfphens uxi mi de,

pheny! Mot Pl BELRNE MG G BURRY kBbaai PIEARGAY LRl G501 Um  pot asst um
stronti um begibsept 1y&hl,61|y@ffneml lda)phsaelobhhmsdifoahmaetrﬁnﬂn‘aclptah,agakﬁrme,, ‘
topiramate, trimetlradione, proi ¢ acid, val prom de, vigabatrin, and
zoni sani de MoclobamiE, &Fﬁqz%‘ﬁ‘ﬁfoﬁ’iaﬁéﬁfﬁ Pierreing g aiﬁﬁﬂgw&rm%@fénog (BYBHS | nventi on

can be for nuliato®drubjdiinpc AL HRY efw%lt@@«do Q828R AI00M, Idlea@RbDRLdRN W th
antidepressants. Suitable 13 18 OCTOBER 2005 WO 02/085355 PCT/ US02/ 12376

ant i depr es gamtieypiomihesbiéryptopianarealafpsine | vilagkazmg, ang zinfsidweedal i ne, car oxazone,
ci tal opram di EE C‘.-élrilaa e é’jmbodrrr%qgatgﬂ Qoei\npoup&aolf Ple %Fe’sent an'eerltf%%g %‘aznl beq'omyu(fjat %C h0| oride,

nef opam noni f ensine, I'pta LEFTTAl i
t hi azesi m i 4 pizodanegicallile ngo foirm én combpmocxh oizh d&g+- ¢l1pmnblaalded Stuisblzar boxa2| d,

ol e, o5 A N PTIRLE e, e A% L SUpLL e ol T am
fendiline, gallopamil, mibefradil, prenylamine, semotiadil, terodiline, verapamil, amiodipine,
aranidipine, barnidipine, benidipine, cilnidipine, efonidipine, elgodipine, felodipine,
isradipine, lacidipine, lercanidipine, lnanidipine, 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, but 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; benzodepa; bicalutamide; bisantrene
hydrochloride; bisnafide dimesylate; bizelesin; bleomycin sulfate; brequinar sodium;
bropirimine; busulfan; cactinomycin; calusterone; caracemide; carbetimér; carboplatin;
carmustine; carubicin hydrochloride; carzelesin; cedefingol; chlorambucil; cirolemycin;
cisplatin; cladribine; crisnatol mesylate; cyclophosphamide; cytarabine; dacarbazine;

dactinomycin; daunorubicin hydrochloride; decitabine; dexormaplatin; dezaguanine;
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amtriptyline, amtriptylinoxide, anoxapine, butriptyline, clom pratnine,
demexi ptiline, desipramne, dibenzepin, dinmetacrine, idedioERrRR00%i0XEPI N,
fluaci zine, impramne, impramne N oxide, iprindole, |ofepranne,
melitracen, netapram ne, nortriptyline, noxiptilin, opipranol, pizotyline,
propi zepi ne, protriptyline, quinupramne, tianeptine, trimpramne,

adr afinil W@&Mﬁﬁ‘}ﬁ?zi ne, bupropi on, butacetin, dioxadrobCT/¢hak/ox%st i ne,

et operi done, febar xe fen ent. adi o n f I uvoxam ne,
. hemat opéjFﬁﬁgﬁP‘“ﬁ me%ate dm’quoner %OC% ﬁ%tcdg)%or é?lghdeo xomb'&'“?‘ gcn}%loﬁgb ni | naci pr an,

i naprine, drdl@@ﬂeﬁﬁaemdiﬁenertefa&zmdﬁmaanomnab}o@mame;,dupzlob@éxaj ddmeexatpy ol i nt ane,
pyrisucci deanol , ritanseri tt r oxi ndol e rubi di um chl ori-de, sul piride,
t andospi r osBomitHesAyEfoRRlArEde; flamiturat: ARIORIBH SBRFGRYS: CPiPRORINCSPRBIf e,

L-trypt Oph@lpdroéflfd?id@‘fe%%'ldlgle éébrlugéﬁ%&cﬂ@ahl&mg e%!rﬂ?v.'nsﬂh@@straln@stﬁ@?ﬁ@bﬁhte _
enbodi nents; the conpounds of the present invention can orfrulated in a

phar maceut isqrm cb@sxalg@ltf, otopesids; ¢epvibdnpltosphatenttpprin€afadroztiamydelichlotidc ker s.

Sui t abl e 2+ ch | re not bepridil,
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henldlplne ci | ni di pi ne, efonidipine godi pi ne, fel odi pi ne, |srad|p|ne

| aci di pi neldar@rcdfhfﬁ’ﬂﬂ’iclﬁp%@ ifopkaam e HF‘ﬁ@Smﬁ’l‘Eté‘i'lﬂikm Ih@nclqﬁnfgéaqombwént ni | vadi pi ne,
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| i dof | azi ne oneri zi ne; encycl ane, et af enoné, f ant of arone, an
per hexi | i nelfa-h}) igefara hqtadrabmmrﬁmmganmaﬁé tgmpbomnnl@t@ﬁn hﬂd@cplpe@eent i nventi on

can be fornul ated race utlc osa ination with

anti cancer laé‘be%% acetg lgta iPe %‘H’f? €3¢ grte D) %?}éy Oﬁmongee?o"g?rf re not |inited
to, aci Vi Cis¢tiun®Qbrustike; %sﬂxan@@r@dﬁdx@&f@orh!}tdﬁ&@bkbaﬂird@r,t'lnsnael’nﬁﬂlhlﬂxeﬁllaﬂdl626| esin,
al desl eukin; altretam ne; anbonycin; anetantrone acetate;

ami nogl ut ebirpahinside; appggrip| %é‘atealﬁ%{értgfg%@bf‘é‘ateaﬁ*?lfRP%{‘W&eﬂc’ga‘a's par agi nase;

asper| 1 0: . oREAGLALAL %hoa%e&@n@u@a@a&qmmnme@grmermsm abenzodepa;

bi cal ut am 'santrene hydrochloride: bisnafide di rre yl ate; bizetesin;

bl eonyci n sutirffdatnate; rbttcsqnglnnmrtoqmdmumtogxlﬂmopltcrmahlmemtdnusml rhacnspercacti nonyci n;

cal ust erone;., caraceni Car sz%l ne. carubicin
odod'rlzo

hydr ochl or Fhgland: fHox nes?enhy%rocﬁg?gemgﬁqp fe Fg?cg&rﬂ? O A0 e MRS Bi
ci spl ati n; ogtaprtihixiseran;patisnat; (pégaﬁmsgyikeapc&;omyyxﬁj ;@phmsph]amepllemyayt ar abi ne;
dacarba2|ne dac omyci.n; daunarubj.cin_hydrochl oride; decitabine;
dexor mapl af{/fe: B"é%’é‘%’ﬂ%a SR PR BB S " el SRSz 12376
plomestane; porfimer sodium; porfiromycin; prednimustine; procarbazine hydrochloride;
puromycin; puromycin hydrochloride; pyrazofurin; riboprine; rogletimide; safingol; |
safingol hydrochloride; semustine; simtrazene; sparfosate sodium; sparsomycin;
spirogermanium hydrochloride; spiromustine; spiroplatin; streptonigrin; streptozocin;
sulofenur; talisomycin; tecogalan sedium; tegafur; teloxantrone hydrochloride; temoporfin;
teniposide; teroxirone; testolactone; thiamiprine; thioguanine; thiotepa; tiazofurin;
tirapazamine; toremifene citrate; trestolone acetate; triciribine phosphate; trimetrexate;
trimetrexate glucuronate; triptorelin; tubulozole hydrocfﬂoride; uracil mustard; uredepa;
vapreotide; verteporfin; vinblastine sulfate; vincfistine sulfate; vindesine; vindesine sulfate;
vinepidine sulfate; vinglycinate sulfate; vinleurosine sulfate; vinorelbine tartrate; vinrosidine
sulfate; vinzolidine sulfate; vorozole; zeniplatin; zinostatin; zorubicin hydrochloride. Other
anti-cancer drugs include, but are not limited to: 20-epi-1,25 dihydroxyvilamiﬁ D3; 5-
ethynyluracil; abiraterone; aclarubicin; acylfulvene; adecypenol; adozelesin; aldesleukin;
ALL-TK antagonists; altretamine; ambamustine; amidox; am'ifostine; aminolevulinic acid;
amrubicin; amsacrine; anagrelide; anastrozole; andrographolide; angiogenesié inhibitors;

antagonist D; antagonist G; antarelix; anti-dorsalizing morphogenetic protein-1;
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dezaguani ne nesyl ate; di azi quone; docet axel; doxorubicin; doxorubicin
hydrochl ori de; drol oxifene; droloxifene citrate; dronmssOEn@BEREN0OPr Opi onat e;
duazonycin; edatrexate; efiornithine hydrochloride; elsamtrucin;
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citrate; trestol one acetate C|r|b1n hosphat trimetrexate;
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nust ard; urded@pias; dexdpiheRhE; dexifoéRiri RP@Itdzhkany i debleaphhinalisigubad €; vineristine
sul fate; vi ndesi ne; vindesine sulfate; vinepidine sulfate; vinglycinate

sul fate: vidiempndsididex; sdlﬂ“F%‘%"éSPCWi“%ﬁ@b"ﬂjpﬁeazt‘%‘@‘ﬂ%ttdélyd%%? ofidine sulfate:
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hydrochl ori anti -cancer drugs i1nclude t ‘are not l'imited to:
20- epi - 1, 25 radoxhfguy; dwy&hntoarduncaDBycerSAequwytqgmamde edallﬁwsmat@mnbmab.cl ar ubi ci n;

ARG e L R i
agonists; estrogen antagonists; etanidazole; etoposide phosphate; excmestane; fadrozole;
fazarabine; fenretinide; filgrastim; ﬁnastéride; flavopiridol; flezelastine; fluasterone; -
ﬂudarabihe; fluorodaunorunicin hydrochloride; forfenimex; formestane; fostriecin,
fotemustine; gadolinium texaphyrin; gallium nitrate; galocitabine; ganirelix; gelatinase
inhibitors; gemcitabine; glutatﬁione inhibitors; hepsulfam; heregulin; hexamethylene
bisacetamide; hypericin; ibandronic acid; idarubicin; idoxifene; idramantone; ilmofosine;
itomnastat; imidazoacridones; imiquimod; immunostimulant peptides; insulin-like growth
factor-1 receptor inhibitor; interferon agonists; interferons; interleukins; iobenguane;
tododoxorubicin; ipomeanol, 4-; iroplact; irsogladine; isobengazole; ischomohalicondrin B.;

itasetron; jasplakinolide; kahalalide F; lamellarin-N triacetate; lanreotide; leinamycin;

lenograstim; lentinan sulfate; leptolstatin; letrozole; leukemia inhibiting factor; leukoéyte
alpha interferon; leuprolide+estrogen+progesterone; leuprdrelin; levarrﬁsole; liarozole;

linear polyamine analogue; lipophilic disaccharide peptide; lipophilic platinum compounds;
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anr ubi ci n; ansacrine; anagrelide; anastrozol e; andrographolide; angi ogenesis
inhibitors; antagonist D; antagonist G antarelix; anis OQCDOBER 2005NQ

noi phogenetic protein-1; 20 18 OCTOBER 2005 WD 02/ 085355 PCT/ US02/ 12376

ant i androgen, prostatic carcinonma; antiestrogen; antineoplaston; antisense
ol i gonucl eoti des; aphidicolin glycinate; apoptosis gene nodul at ors;

apopt osi s W@@WWEWGrS apurinic aci d; ara- CDP-DL- PTBA; rmngEmNMHsdeaninase

asul acri ne; stin XI n . axinas

axi nastatin' ?s“c éa??(g’ﬁpl ng} KR qg? Iggal“ﬁémme b RRRARTOR ?VaStﬂtér}‘l vati ves;
bal anol ; bab{diiﬁﬁl%ahntotmlﬁalunaﬂak@gﬁm $)ts§fyllxlﬁeﬂ¥tm3ﬂablﬁd’eh Nfditansine;

benzoyl st aurosporine; beta |actam derivatives; beta-alethine; betaclanycin

B; bet ul i nimannggtia:A; RERAsHhNEOPIOFol; hiseids BeEhiswenhiboss matrvene
S SRS iR bR AR el DR e Rete bin, il fBLD: b el ate.

bropi ri m ne; ane, RiOm ne s ox1 m ne; cipotrio[; «calphostin
C, canpt ot hegédbpetetide; MIF msmocmmymw mut-eﬁb;sme,a;p)emomaximmematched double

car boxar ni de- am triazol e; xyam dotri azol e; st . MB;. CARN 700;
cartil age cféf?’id\?(égl\" i i RgRERE: m‘éag?cﬁog’l fﬁ%q"hw“ca&@@w?s R\“H’é‘%gﬁ? RiiP'BYifor s (1 COB);

cast anosperghdbfist g?@@ﬂh%tdﬂ-sﬁonﬁ Shiidxa@tdn¥; mofelleRd; iMb3grahbiar AdkdHA%R! i ne
sul fonam de; cicaprost; cis- porphyr| n, cladribi ne; clomfene anal ogues;

cl ot ri mazolastibodp|umamghorianingonagqtiopkiny mprepResphwH ipist Akrabpeeriag cell
conbr et ast 6u}aIlék rﬁgr})%aggp%uétfpg@(%gf%ls SancE ! a@%&ltoqj rﬂulgélgxm?d’rls&)@%tss%l' 1-

cryptophycin &Pt vat Ives; cura

cycl opent anﬁhﬂamwpygome&rd mycdnoeplagetranmycegqmmdi mycehataridbelheall othasf at e;
cytolytic factor, t ost tin;_ acl i.xi mab; decitapine; dehydrodi demmin B;
desl orel i n; myd‘é?@é?ﬁ?t FEgranalps;g stlksf %‘Fﬁggénzaﬁ‘ idvs %‘He"agﬁ’éﬁ/er apami | ;

di azi quone,nalo%féemtaaocﬁ,e @Hp@lmf,nagh@b.hyﬁam@gram& e atif RWRROKR; azacyti di ne;
di hydrotaxol, 9-; dioxanycin; -di phenyl spironustine;, docet axel ; docosanol ;

dol aset r on:nekRii¢ paidingltrabendelpeptidnet:milgmidgi wrrabicmonitricuiss atodylaton: SA;. ebsel en:
econust i ne’mt%(;i%le {?l?dx at; ﬂ@[u%&obe%@&#mﬁf AOb Qb N kicfbprene; em tefur;

epi rubi cin; epristeri cstranust| A& anaf ogue; estrogenh agonists; est rogen
ant agoni st 3>11g®mdmtdiazohefpnstemeopnmnﬁeonpho&mmmoe,,ormm;Mt)aoiene xfxdﬂderozol e;
fazarabi ne; fenretinide; fllgrastim finast fl ayopjridol ;

flezel asti REMAPAIASHEPRRQ PRl f XA YIOTHEN; FF’F egoPéE}HW vfwale%m ori de:

for f eni meX;dedi vt RS aBidermink QR Lk 0@ FhiRoxin; hAhRIPBASE dc e pard AR phsrhrdexaphyri n;
galliumnitrate; gal ocitabine; gani relix; gel atinase inhibitors;

genti t abi n@ara@qcm FEFFILHBS; PRATFRFTG28%; §€‘dqﬁé’ﬁsmfpfoa%ﬁpoﬁé‘ﬂléﬂéﬂﬁ0ﬂwm prssoaistieshy | ene

pentrozole; perflubron; perfosfamide; perillyl alcohol; phenazinomycin; phenylacetate;
phosphatase inhibitors; picibanil; pilocarpine hydrochloride; pirarubicin; piritrexim; placetin
A; placetin B.; plasminogen activator inhibitor; platinum complex; b[atinum compounds;
platinum-triamine complex; porfimer sodium; porfiromycin; prednisone; propyl bis-
acridone; prostaglandin J2; proteasome inhibitors; protein A-based immune modulator;
protein kinase C inhibttor; protein kinase C inhibttors, microalgal; protein tyrosine
phosphatase inhibitors; purine nucleoside phosphorylase inhibitors; purpurins;
pyrazoloacridine; pyridoxylated hemoglobin polyoxyethylene conjugate; raf antagonists;
raltitrexed; ramosetron; ras farnesyl protein transferase inhibitors; ras inhibitors; ras-GAP
inhibitor; retelliptine demethylated; rhenium Re 186 etidronate; rhizoxin; ribozymes; RII
retinamide; rogletimide; rohitukine; romurtide; roquinimex; rubiginone Bl; ruboxyl;
safingol; saintopin; SarCNU; sarcophytol A; sargramostim; Sdi 1 mimetics; semustine;
senescence derived inhibitor 1; sense oligonucleotides; signal transduction inhibitors; signal
transduction modulators;, single chain antigen binding protein; sizofiran; sobuszane;
sodium borocabtatc; sodium phenylacetate; solverol; somatomedin binding protein;

sonermin; sparfosic acid; spicamycin D; spiromustine; splenopentin; spongistatin |;
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bi sacet am de; hypericin; ibandronic acid; idarubicin; idoxifene;

i dramantone; iltnofosine; ilomastat; im dazoacri donesis OOTOBERDGS

i nununosti mul ant peptides; insulin-like growh factor-] receptor inhibitor;
interferon agonists; interferons; interleukins; iobenguane;

i ododoxor ubi ci n; iponeanol, 4-; iroplact; irsogladinc; isobengazole;

i sohonohal wenn@sssss B, itasetron; jaspl aki nolide; kahal @@, s amel larin-N
triacetate; |anreotide; |cinamycin; |enograstim |entinan sulfate;

| ept ol st at i fuakbtneogen el inbikesriten-Eakd Bpion w@xbft@rétswlamidéu%@w&y@n al pha

i nterferon; £ + | vam sol e;

| i arozol e; mb%ﬁ@éEﬂkh?yaﬁgI58gﬁgfggﬁgﬁéﬁﬁ%@%L?ﬂ?gggﬁég ngﬁ égpeptlde

| i pophilic 9kamnnwmusmnmpumdsucQimﬁﬂmﬁﬁﬂﬁBERmBBQEUMIMGﬁkmﬁﬁﬂﬁﬁomde

PCT/ US02/ 12376 | issoclinanm de 7; |obap I_& | Ionb |C|q | onet r exol ;

| oni dami ne; PRSI PERLCRS] GrPadptIadm e T AREY ik ElgReasn; | uteti um

texaphyri n; iph$3QEskhédosin; le\ﬂo‘z&orﬂﬁi@tﬂeﬂﬁ&*aden@!r&cﬁ@?dd@@aomdmﬂgéﬁ135 in A
marlmastat masoprocol maspil n; matri sin inhibitors mat ri x

met al | opr ot @hliiestnd; fiticbiatin; §1101n®mgaﬁ,lt omhenolréin onactigrthymekddsinn; met hi oni nase;

met ocl opra Lhitor;. mfepriston m | teflom ne; nostim
m snmat chednth?ﬁmetm r?ch%cfédmﬁl\mymomg%ngEh ioé(ﬁse“mmauf% tmmhf’forrym n

anal-ogues; dtiop@pain; delpamlntr@tmxmdaenefmdhmhb as;tsergirnpwelmlfeaatx@rpoﬁﬁtpwm n;
m t oxant r one; nof ar ot ene; nostim 1 onal .anti body, human chorionic
gonadot r ophieh: acr‘ﬁin‘t?ﬁﬁ‘fﬁ‘é"ﬁh%ﬂ‘?f”ﬁ |“}5§“8:P”A3r'|*ﬁ9‘851ét€ 8% R RS, FIMSEEKAe sk nopi danol ;

mul tiple drgofs! flpRees; BeRertB BtihOkinasithhibhibrk QylpHotMhs, SHRNLGSRE, 1- based
t herapy; nustard anticancer agent; mycaperoxide B; rrycobacterl al cell wall

extract; nghenlap&rlmmmtdklslawedeyllveﬁ gratihrighibiNrsfager bokinew renepeanm des:
nafarel i n; ti oxone+spent azocl ne vih. wnapht
nart ogr ast |an?a%?fé'% V?%f (ﬂ%? Vrz]lél(r’rltl)r u’b‘fe(C:ﬁorS Sterr?eérr?’tdra A7 EIE it P y’nvg{ﬁlf)e i

endopept i dageimind; thﬂﬁhmvdﬂepomrﬁaﬂﬂiy&lﬂ'he intatie; ﬂbﬁkxdﬁvd?fmu:l, aetnorre&me, ni t r oxi de
anti oxi dant; nitrull yn; 06-benzyl guani né; octreotide; okicenone;
ol i gonucl ecteniglasin ziaspidi AdgHs R YRHESIF on: ondanset ron: oracin: - oral

cytokine inducefr, c&ﬁgs@ms%wa re@éﬂ‘ixﬁz@ﬁﬂ)ﬁ’an@?ﬁéb&ﬁltﬁér!lﬂ%un@&g@ﬁ{%m&' n;
paclitaxel; paclitaxel anal ogues paclitaxel derivatives; palauam ne;

pal mi toylr tiddigixéln o, pwrd melenble, samrzilshq@&mdxymrqf%ﬂed prah@mntntmomppnmcmbactu n;
pazell i pti ”%mpP?Qgt??gogéﬂoq%\?c&’of Bf.lp?'ebédt ’H%eml%% ?nﬂ{‘stgé?& é’o%gumﬁf grvﬁﬁ’ﬁicohol '

pentostatin; “pen ron, per erl
phenazi nonyxiinixistpabienyf aamb&rameeapeutmugs:phamas&n |babarbmﬂthbrﬂme porepdaaioh be
pi | ocar pi ne ritrexim. placetin A, placetin B;

hyc}Foch ori de; ‘lp I‘%IICII’] m )

pl asmi noger ASHTEER! CAMPPHI BiF B Fat MBS G Hi CompUass © ;Sl{%a"trTsﬁ‘ﬁr‘r‘?"(?BWounds
In another embodiment, a composition comprising the compounds of the present invention
is administered prior to or subsequent to administration of another therapeutic agent.

The compounds of the present invention when administered, e.g., via the oral,
parenteral or topical routes to mamméls, 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
c.ondition (e.g., hepatic and renal function) of the subject being treated, the affliction to be
treated, the seventy of the symptoms, the route of administration, the frequency of the
dosage interval, the presence of any deleterious side-effects, and the particular cbmpound
utilized, among other things. -

The compounds of the present invention preferably have a binding affinity K, for
the human ORL-!I receptor of about 500 nM or less; 100 nM or less; 50 nM or less; 20 nM
or less or 5 nM or less. The binding affimty K, can be measured by one skilled in the art by
an assay utilizing membranes from recombinant HEK-293 cells expressing the human
opioid receptor-like receptor (ORL-1) as described below.

The following examples illustrate various aspects of the present invention, and are
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plati numtriam ne conplex; porfinmer sodium porfironycin; prednisone; propyl
bi s- acridone; prostaglandin J2; proteasone inhibitorsi8 QUTORERR200S based

i mmune nodul ator; protein kinase Cinhibitor; protein kinase C inhibitors,
m croal gal; protein tyrosine phosphatase inhibitors; purine nucl eoside
phosphoryl ase inhibitors; purpurins; pyrazoloacridine; pyridoxytated

henogl obi nwpebywisget hyl ene conj ugate; raf antagoni sts; pcrabkdiitsexed,
ranosetron transferase i h|b|tors ras inhibitors;

ras- GAP |nWFBie&P““Wéi@ﬁW?ﬁﬁ?ﬂ%”ﬁgHgfﬁ?P5¥“@ 459K &hi um Re 186 eti dronat e;

rhizoxin; ribozymes; RE retinam de; rogletlnlde rohi tuki ne; ronurti de;

roqui ni mex; rubiginone Bl; ruboxyl, KAﬁﬁil sai nt opi n; Sar CNU;
sar cophytol A sargranost|n1 Sdi | h1net|cs senustine; senescence derived
inhibitor |I; sense oI|gonu@bmmmwdﬂSpWQWQMdndﬂganwduction i nhibitors; signa

transducti on nodul ators; single chain antigen binding protein; sizofiran;
sobuzoxane; sodi um borocaptate; sodi um phenyl acet@tey sol verol; somat omedin
bi ndi ng protein; onepm n; sparfosic acid; spicanycif D, splronustlne

spl enopenti n; pong atln 22018 2 O>-021T853 PCT/ US02/ 12376
(Dnhl ecﬁ‘ﬁﬁfdl . hi b|t 2 “ﬁT i am de;
|no

squal am ne;
stronel ysi nh|b|to S, §ine superactive u.oactlvgohﬂgﬁéglnal

pepti de ant*agoni st ; su adlsta suram n; smalnsonln synt hetic
gl ycosam nogl ycans; tallinustine; t amoxi f en nethl t aur onust i ne;
t azar ot ene; tecogblan sodi unt tegafur; teIIurapyr I|u el oner ase

inhibitors; tenoporfin; tenozol om de; teniposide; tetrachl orodecaoxi de;

tetrazom ne; thaliblastine; thiocoraline; thronbopoietin; thronbopoietin
mmetic; thymalfasin; Nropiitet i n receptor agonigt ythynotrinan; thyroid

stimul ati ng hor none; etio urpurln apagam ne; titanocene

bi chl ori de; topsenti F*en btipote st emd_tel | factor;

transl ation inhibitors# tigetli noin; triacetyl ine;jtriciribine;
trinmetrexate; trlptorellnN tropi setron; turosterbge; tyrosine kinase

i nhi bitors; tyrphostins; UBCqhibitors; wubenimexH urogenital sinus-derived
growm h inhibitory factor; ur ase receptor antagoni sts; vapreotide;
variolin | 3; vector system ¢€ hrocyte gene thgrapy; velaresol; veram ne;

verdi ns; verteporfin; vinorel bine; vinxaltine; Vitaxin; vorozole;
zanoterone; zeniplatin; . zilascorb; and zinostatin stinalanmer. The conpounds
of the present invention and the other therapeutic agent can act additively
or, nore prikéedabl y, synergistically. In a preferred enbodi nent, a
conposition
To a solution of freshly prepared LDA in THF (1.1 eq) at —40°C was added a solution

of 1 (1 eq) in THF. The reaction mixture was allowed to warm to RT and stir for 1 hr. After

cooling to -20°C, a solution of benzoyl chloride (2, 1.2 eq) in THF was added dropwise.

After stirring at —20°C for { hr and at RT for 16 hr, the reaction mixture was poured into

water and extracted with ethyl acetate. The organic extracts were washed with saturated

ammontum chloride, brine, dried over MgSO,, filtered and the solvent evaporated to give

crude 3 as an otl, which was used without purification in the next step.

'H-NMR (CDCl,): d 1.08 (t, 3ED), 2.28 (¢, 4H), 2.43 (m, 2H), 2.54 (m, 2H), 3.46 (s, 2H), 4.13

(q, 2H), 7.21-7.31 (m, SH), 7.39 (m, 2H), 7.49 (m, 1H), 7.79 (m, 2H).

To a solution of 3 (1 eq) in ethanol was added hydrazine hydrate (3 eq). After
refluxing for 12 hr, the reaction mixture was cooled to RT and the crude produét filtered. The
solid was recrystalized from ethanol to give 4 as a white soiid.

'H-NMR (DMSO): d 1.67 (d, 2H), 2.23 (dt, 2H), 2.62 (dd, 2H), 2.83 (dt, 2H), 3.56 (s, 2H),
7.25 (m, 1H), 7.35 (m, 4H), 7.50 (m, 3H), 7.78 (m, 2H). ' '
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conprising a conmpounds of the present invention is adm nistered concurrently
with the admnistration of another therapeutic agent, isdethpeRiooge part of
the sane conposition or in a different conposition fromthat conprising the
conpounds of the present invention. In another enbodi ment, a conposition
conprising the conpounds of the present invention is admnistered prior to
or subsequenti2egssadm ni stration of anot her therapeuti cpagesizi2zzzdhe conpounds

of the present inventiaon when inistered, e.g., via the qr renteral
or topical rout ngP?jJ“FréR‘hﬁcl)é'{‘d ’g‘gﬁl}@éa&ﬁq)d“H‘Sg‘é%’é‘Via%f’YgFPé'e?aéGﬁé‘gﬁBF‘P‘gbout 0.01
my/ kg to alyuyki oBRHCogaw ok R0 IOHYtrAeh gldtevapbratibiegapatinds . Reerdystalaytionfioaf er abl y
about 0.01 / kg to about ,100Q. ng/ kg body wei ght per day adm nistered
singly or & Olc@?‘(ﬁ%‘ Hosdue stisever, variations will necessarily occur
dependi ng UgatMRhBM&8I)ghtt S H) Yy 5l @aRH), e0a ¢h A . 18(ng 2H), hapahjdhand renal
function) Q7f th%g ubj ect being treated, the affliction to.-be treated, the
severity of 364, §Trptom3, the route of admnistration, the frequency of the
dosage interval, the presence of any del eterious side-effects, and the
particul ar conmpound utilized, aan)@%ﬁ,gﬁrz t hi ngs. The conpounds of the
present invention preferably have a binding affinity K, for the human ORL-|
receptor of about 500 nM oATT&EHMAND OFM AL GROYPS50 nM or | ess; 20 nM or
|l ess or 5 nMor less. The binding affinity K, can be neasured by one skilled
in the art by an assay utilizing nenbranes from.reconbi nant HEK-293 cells
expr essi ng Teth@ronpmwsic atbpheditelthe Beasgrayis pocriding & p e Wemiecrduress descri bed

bel ow. The follow ng exanples illustrate various aspects of the present

i nvention, and are 23 18 OCTOBER 2005 WD 02/ 08535 not to be construed to
li'mit the clainms in any manner whakspey. EXAMPLE 1 Synt hesis of

spirocyclic head groups. PCT/ 0 EtCHﬁI ux 1 2 N-NH

N
I

5

R "R;
NaCN3BH, HOAc .
mol. seives, MeCH

R1)\R

2

General procedurc for alkylation:

To asolution of the.amine (1 eq) and triethylamine (1 eq) in dimethylformamide, was
added 1 eq of alkyl bromide or chioride 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 | N NaOH to pH 10. The

mixture was extracted 2x with Et,0. The combined organic extracts were. dried over
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H2 Procedure: NNNH 5 To asolution of freshly prepared LDAin TI-1F (1.1 eq)
at-40C was added a solution of | (I eq) in THE The r esOCDOBER2G08r € Was
allowed to warmto RT and stir for 1 hr. After cooling to -20C, a solution
of benzoyl chloride (2, 1.2 eq) in THF was added dropwi se. After stirring
at -20C for | lu and at RT for 16 hr, the reaction m xture was poured into
wat er and wRuUe/ps3ed with ethyl acetate. The organic echawB&nmﬂre washed

wi th saturated  anmpni um chl ori de, brlg dried over filtered and the
sol vent evafRbsHragerpeaigardkhe spvgrigvaporgied dpllayyed by ml%oswéw 5 8a tiPHK out
purificatiopodwtthe next step. "H NWMR (CDCI3): d 1.08 (t, 31-1), 2.28 (t,
4H), 2.43 (m 2H), 2.54 (m 2H), 3.46 (s, 2H), 4.13 (q, 2H), 7.21-7.31 (m
5H), 7.39 (m 2H), 7.49 (m 11-1), 7.79 (m 21-1). To a solution of 3 (I eqQ)
i n et hanol wWasfohshiag cb’tylﬁffuadsi nee hyptad 8y @Backig) thefhil @foups efingxthagedeost 121 u, the
reaction m xture ooled to RT and the crude product filtered. The solid
was recryst%ﬁ?égﬁﬂg?%ﬁ%gthanol to give 4 as a white solid. 'H NVR (DVSO): d
1.67 (d, 211), 2.23 (dt, 2H), 2.62 (dd, 21-1), 2.83 (dt, 2H), 3.56 (s, 2H

7.25 (m 1 7. 7. 50 I 7.7 (m 2H). 24 18 OCTOBER
S005 VO ozlkgi@%%zyé%ﬁg@d‘%}j)l%‘??sg‘é@ et e eq) o lezm)z (0.2 eq) in
met hanol wa¥Shydregédtse) at RT and 50 psi of hydrogen For 20 hr. Filtration
and evaporaﬂmngrﬁmgﬁ %\g& zfg%;e%gg&t@él)ZzaégP@@ szq@naa n@t B@&@'sg@agﬁ) pure 5 as

a white solid
3.28 (m 2H)25 (m.48).(my (13,14}1))750@’“§61)(7d73 (v 1) EXANPLE 2 ATTACHVENT OF TAI L

GROUPS Tai |l groups were attached to the head groups according to the

follomnng procedures R-Br. Et3N_DVF O
8-((naphth-2-yl- methyl)] 1-phenyl-2,3,8-triazospiro[4.5)decan-4-one
LC: 97.7%

MS: m/z 370.6 (M+1)
- 'H-NMR (CDCL,): d 1.8C (b, 2H), 2.30 (m, 2H), 2.80 (b, 2H), 2.03 (t, 2H), 3.75 (s, 2H), 7.50
(m, SH), 7.60 (d, 1H), 7.80 (m, 6H), 8.42 (b, [H).

8-(p-phenylbenzyl)-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one

LC:90.1%

MS: m/z 396.6 (M+1)

'H-NMR (CDCl,): d 1.80 (b, 2H), 2.51 (m, 2H), 2.80 (b, 2H), 3.02 (m, 2H), 3.75 (s, 2H),
7.35-7.70 (m, 12H), 7.85 (b, 2H), 8.50 (b, LH).

8-(10,11-Dihydro-SH-dibenzo[a,d]-cyclohepten-5-yl)-1-phenyl-2,3,8-triazospiro[4.5])decan-4-
onc ‘

LC: 100%

MS: m/z 444.2 (M+Na).

'H-NMR (CDCI;):‘d 1.75 (b, 2H), 2.35 (m, 2H), 2.61 (b, 2H), 2.85 (m, 4H), 4.11 (m, 2H),
4.20 (s, tH), 7.10-7.28 (m, 8H), 7.45 (m, 3H), 7.85 (m, 2H), 8.5 (s, 1H).

8-[4,4-Bis(4-fluorophenyl)butyl}-1-phenyl-2,3 8-triazospiro[4.5]decan-4-one

LC:96.9%

MS: m/z : ‘ :

'H-NMR (CDCl;): d 0.75-2.90 (m, 10H), 3.60 (m, 2H), 3.80 (m, 1H), 3.90 (m, 1H), 4.55 (m,
IH), 6.90-7.50 (m, 11H), 7.80 (b, 2H), 8.45 (b, 1H).

8-(3,3-Bis(phenyl)propyl)-1-phenyl-2,3 8-triazospiro[4.5]decan-4-one
LC: 100%
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CN7 HR f NaCN3BH, HOAc nol. selves, McOH General procedure for

al kytation: To a solution of the amine(l eq) arid tri etsyCpopre2dos €q) in
di mret hyl f ormam de, was added | eq of alkyl bromi de or chloride in one
portion. The m xture was stirred and heated at 80C over night. TLC

i ndi cated the reaction was conplete. The reaction was quenched by the
addi ti on oWwowabsssssf ol |l owed by 1 N NaOH to pH 10. The nirctrwse/v&s extract ed
2x with Et20. The compined organic extracts were dried over potassium

car bonat e aMga: Birfet 2481Vt evaporated, followed by chromatography to give

the pure prepNBIR (CBENGrEAl SOLOTIEH RS & (h OH) ) BolU@L, BME 2an8i(BaH) @85S (kQ 2H),m Xt ur e of

ket one or a Y eq i ne efi id (]..eq) in

met hanol , mégfgdﬂﬁd{éHHPéﬁ%?gh%Bﬁgboﬁg%?%ggﬂéﬁg4gé§?ﬁfh)@ngbportion. The

m xture was stirred over night at roon1tenperature TLC indi cated the
reaction conpl et e. n_was nche the addition of water
f ol | owed ﬁ€£Y*W£Eﬁfﬁﬁ?%ﬂgHpﬁﬁwﬁﬁhéq“%?§¥ﬁ WV 9 racted 2x wWith Et20 The
conbi ned origamm7e¥extracts were. dried over 25 18 CETCBER 2005 WD 02/ 085355
PCT/USOZ/l%%éGmpq&@§S|unlcarbonate and the sol vent evaporated, followed by

chronatograp y t’o give the pure product. The foll ow ng conpounds were
prepar ed by HaiMRoRIDEE) 1chb3Q &i PHR 24068, 18I A0 thatéiéral 2H)ps 6¢ ediiles

d bed -4- MS:
Geser Dot SUBTE ee iyl sayL Bhgean ¢ ne 16,
2.83 (dt, 2H), 3.56 (s, 2H), 7.25 (m IH), 7.35 (m 4H), 7.50 (m 3H), 7.78

(m 2H) 8 s((lraaﬁmehm%rdvolz Hﬁmlyl))llphlenymhe,rwdnaamﬁrcﬁcts]rdb@msmro[4 5] deean- 4- one
L 97, LC: 95.3%

MS: m/z 360.2 (M+1)

'H-NMR (CDCL,): d 1.85-1.90 (m, 3H), 2.42 (b, 1H), 2.85-3.15 (m, 6H), 3.20 (b, 2H), 3.40

(m, 2H), 3.75 (m, 1H), 7.10-7.20 (m, 4H), 7.50'(m, 3H), 8.00 (d, 2H).

8-(4-propylcyclohexyl)-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one

LC: 100%

MS: m/z 354.2 (M+1) : :

'H-NMR (CDCl,): d 1.95 (t, 3H), 1.35 (m, 6H), 1.60 (m, 2H), 1.80 (m, 3H), 1.95 (d, 4H)
2.25 (¢, 1H), 3.05 (t, 3H), 3.30 (d, 2H), 3.8 (q. 2H), 7.50 (t, 1H), 7.60 (m, 2H), 8.00 (d, 2H):

8-(5-methylhex-2-yl)-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one

LC: 100%

MS: m/z 328.2 (M+1)

'"H-NMR (CDCl,): d 0.9-1.65 (m, 12H), 2.00 (bd, 4H), 2.05-2.30 {m, 5H), 3.95 (t, 2H), 7.50
t, IH),. 7.60 (t, 2H), 8.02 (d, 2H).

8-norbornyl-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one

MS: m/z 324.2 (M+1) '

'H-NMR (CDCl;): d 0.80-3.90 (m, 16H),4.20 (m, 2H) 4.85 (b, 1H),7.40-7.62 (m, 3H), 8.05
(m, 2H), 8,75 (b, 1H).

8-(decahydro-2-naphthyl)-1-phenyl-2,3,8-triazospiro(4.5]decan-4-one
LC: 100% '
MS: nvz 366.2 (M+1)
'H-NMR (CDCl,): d 0.95-2.15 (m, 17H), 2.30 (m, [ H), 3.10 (m, 3H), 3.35 (m, 2H), 3.95 (m,
2H), 7.55 (t, 1H), 7.65 (t, 2H), 8.02 (d, 2H).
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Ms: mz 370.6 (M+l) "HNWR (CDCI3): d 1.80 (b, 2H), 2.50 (nl1l, 2H),'2.80 (b,
2H), 2.03 (t, 2H), 3.75 (s, 2H), 7.50 (m 5H) 7.60 (tROCH)BER2®8 (m 6H),
8.42 (b, 1r1). 8-(p- phenylbenzyl) 1- phenyl - ,8-triazospiro[ 4. 5] decan- 4-one
LC. 90.1 % Ms: mz 396.6 (MH) H-NI\/R(CDCIB) d 1.80 (b, 2H), 2.51 (m
21-1), 2.80 (b, 2H, 3.02 (m 2H), 3.75 (s, 2H), 7.35-7.70 (m 12H), 7-85
(b, 214), 8OBDISEHS iH) 8 (10,1 1| PCT/US02/12376

-Di hydro-S enz 0 t en- 5- hen 2,3,8-triazospiro[ 4.5]de
can- 4. onel_iéyc “ﬁhg?g“é%méﬂ“ C}‘ﬁﬁ‘]\iﬁjﬂé’f{?(:Dc:l3): d 1. 75p(b,[2H)],
2.35 (m 2HG: 120%1(b 2H) 2.85 (m 4H), 4.11 (m 2H), 4.20 (s, 1H),

7.10-7.28 (\gk }—|)340 l@ﬁ(m 3H) 7.85 (m 2H), 8.5 (s, IH).
8-[4, 4-Bi s( £ UOrop enyl ) butyl]-1I-phenyl-2,3,8-triazospiro[4.5] decan-4-one
LC: 96. 9% NB:-NhiRz CDIG,NUR .40 (rr) 1614, 1T 6w, 2HI0-20rth, 2HDH)318 B, 60).4.83 (nRH) , 3. 80

(2r1n_|)1,1-é?21 995(5@15) HH0,4+5% 2, 2411)  6-90-7.50 (m | 1K), 7.80 (b,

8-(3, 3-Bi s(phenyl ) propyl ) -1-phenyl -2, 3 8-triazospiro[4.5]decan-4-one LC

TEERVR (ot o B R R RSB el AR B o T 5 78 (b, 21y
2.95 (m 2H)G 1000505 (t, IH), 7.20 (m 2H), 7 30 (m SH), 7.45 (m 3H), 7.85

(b, 2H), 8.8 n(u‘?esi biYme1)
8- (p- benzyl, ox benz - ecan- LC. 97.6%

- . [ 5].d one

VB 7 426H A écs‘é? 0k T b6t i 50 DBl 00 Brgt S3864 (6. 21
2.95 (m 2Hk), 331(13@1 (351) leel)(n 2H§3299(<( SH),2H)0,(t, BHY5 .60, 28K8,00 (m3H)7. 50 (m ] 0H),
7.88 (m2H), 8.71 (s, IH).

8~(1,3-dihydroinden-2-yl)-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one

LC: 100% )

MS: m/z 346.1 (M+1)

'H-NMR (CDCL,): d 1.90-3.80 {m, 12H), 4.25 (m, 1H), 7.20 ~7.70 (m, 8H), 7.95 (d, I H).

8-(cyclooctylmethyl)-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one

LC: 92.9%

MS: m/z 354.6 (M+1)

'H-NMR (MeOH): d 1.40-1.80 (m, 14H), 2.00 (b, 2H), 2.10 (m, 1H), 2.60 (m, 2H), 2.90 (fn,
2H), 3.40 (m, 2H), 3.70 (m, 2H), 7.50 (m, 3H), 7.80

8-(acenaphthen-9-yl)-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one

LC: 100%

MS: m/z 382.2 (M+1)

'H-NMR (CDCL,): 1.69 (dd, 1H), 1.72 (dd, 1H), 2.36-2.44 (m, 2H), 2.52-2.60 (ddd, 1H),
2.83 (brd, 1H), 3.17-3.24 (m, 1H), 3.30-3.44 (m, 2H), 3.60-3.65 (m, 1H) 5.01 (dd, 1H), 7.31
(d, 1H), 7.45-7.49 (m, 4H), 7.52-7.57 (m, 2H), 7.62-7.64 (d, 1H), 7.69-7.71 (m, 1H), 7.86-
7.88 (m, 2H), 8.42 (s, IH) S

Other compounds within the scope of formula (1) or (IA) of the present invention can

be syuthesized by analogous techniques.
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8-(1, 2, 3,4-tetrahydro-2-napht hyl ) - 1- phenyl -2, 3, 8-tri azospi ro[ 4. 5] decan- 4- one
LC. 95.3% Ms: nmiz 360.2 (Mrl) '"H- NWVR (CDCI 3): d 1.85-1190CctoBERE)s 2. 42 (b,
1H), 2.85-3.15 (m 61-f), 3.20 (b, 2H), 3.40 (m 2Fl), 3.75 (m IH,
7.10-7.20 (m 4H), 7.50'(m 3H), 8.00 (d, 2H).

8- (4- propyl cycl ohexyl ) -1-phenyl -2, 3,8-triazospiro [4.5] decan-4-one LC
100% MS: o 38k (MHl) H-NWVR (CDCI3): d 1.95 (t 3Fl pcthusBhizfm 6H), 1.60

2H), 1.80 (m 3H), 1.95 (d, 4 d, | H, 3.05 (t, 3H), 3.30 (d,
(23) ?B(q 2I(—|)m 7H)50(t 1I(—|) F%b*‘(%’rﬁ% 800(d 2|f|) K (

8- (5- met hyl hex- moyic&pmlaffmnylamelo@Iseosptbffb@msfmdrc@{]ﬁbuﬁmeﬁamaxﬂem LC. 100%
MS: miz 328.2 (M#l) "I-1-NWR (CDCI3): d 0.9- 65(|n 121-1), (%(bd 4H) ,
2.05-2.30 (W¢fddipyingasses (t, 2H), 7.50 (t, | , 7.60 (t, 2FI) 8.02 (d,

(M) T4 R (G ,%"?‘@%f"%.%6@%%%“%‘%KQ?Q’%&“'?L*‘}“&%&?%%&@E‘%E Wroll 2, %22
E73 ?gezaﬁZdEl(r)nelf&bbtor(GRﬂH)) (Rengpt& Hjglody) Were pispartdy. lysmgc?lﬂsfmlce ceold hypotomr(;e
100% NB: ym%f%g?g “(%{%?l J&N&(‘é@’é%)“ 48%8@%[@5“( ﬁi% @Pi)ved Y30 (n| o

H, 3.10 (Momdkertdation w30 & Mssu#Hrinddr/@Rod Festie 2FMembhin@D whie, cdiledBd b¢- 65 (t,
2H), 8.02 (d, Z2H). 27 18 OCTOBER 2005 WD 02/ 085355 PCT/ US02/12376"

8- (cycl ooctsghtiieaydna: JLHRemPr IS m8n g4 ¢ prirsSph Feafsacngidia dametopicongler th ' 100%
R N
2H) . protein assay reagent with bovine serum albumen as standard. Aliquots of the ORL-I
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 sapohin, 3mMGDP and 0.20 M [*S]GTPgS to binding buffer
(100 mM NaCl, 1_0 mM MgClL, 20 mM HEPES, pH 7.4) onice. The prepared meémbrane
solution (190 ml/well) was transferred to 96-shallow well polypropylene plates containing 10
ml of 20x concentrated stock solutions of agonist prepared in DMSO. Plateé 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-weil tissue harvester (Brandel)
and followed by three filtration 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 I min/well. _
Data was analyzed using the curve fitting functions in GraphPad PRISMO, v. 3.0and

the results are set forth in table I below:
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8- (4-(2-propyl)-cycl ohexyl J-1-phenyl -2, 3, 8-triazospi ro[ 4. 5] decan-4-one LC

100% Ms: mlz 354.2 (M+l) "H-NWVR (CDCl,): d 0.9 (m 61-18)QCIOBER 20065 (m
31-1), L78 (m 2H), 2.00 (b, 61-1), 2.30 (d, | H), 3.10 (m 31-1), 3.30 (t,
2H), 395 (g, 2H), 7.50 (t, 11-1), 7.60 (t, 2H), 8.00 (m 2H). 8-(1,3-dihydro
I nden-2-yl)- | -phenyl -2,3,8-triazo spi ro [4.5] decan-4-one LC 100% MsS:
mz 346. 1 YVBA98535H NVR (CDCl,): d 1.90-3.80 (m 12H), 4r2¥ufimizdicH), 7.20
-7.70 (m 8H—F95~d—+h—8—(eyeteocty-rethytyr—1
-phenyl -2, 31 8-1r I’%BJQE\IIFA_[_Q 5] decan-4-opne LC. 92 Q90 MS. nfz 354.6 (M)
"H NWVR (MeGH) : d‘ilncﬂ:@tianﬁ | 4 2.00 (b, 2H), 2.10 (m_ | , 2.60 (m
2H), 2.90 ( . O0Tem k3H) . 7. 80
8- (acenapht -yI) 1- phenyl 2, 3 8-tri azospl ro[4 5] de: -one| LC. 100%
27562, 44 (W CoRpol B SN A G S A E o TAT 550 % oy (1
| FI), 3.30- 38 @4mrth¥lh@<12 ylil -phenyh? 3, Sﬁqazfojam[‘* ﬂﬁiecqn ﬂrpnfz dd| ! 731 (d, IH),
7.45-7.49 (|n§-ndrbertyl;1-phedp-27, & iatdspiro[21degan-470062- 7. 64 (H89LH) . 7)69-7.71 (m
I H), 7.86- [78-8f3cdhpdiro2FfaphtByI¥P-pheny!-1,Hp-t@zbgiroBidjoandls Witthi n t h¢ scope of
formula (1) é4c (1 A) of the present invention can be synthesi zeg by
anal ogous tje ] [ 5 'US027 12376
EXAMPLE 3N g G %, n;;tg ()l%?:éf}?: ﬁ%@?ﬁ%%irolfﬁ%]%%?g?ﬁe?m il l'er_re§ conmpounds
was obt ai neld t}s"‘ls% 1@35” o% Hd Y I\ﬁerrbr anes fronjP&tombi nant HEK- 293
Cel | S eXpr télpwlipl ?Cég—‘l- oY n| nl rar-ﬂnf OF | | |/n rnr-nn oF / ('DI ) (Recept or
Bi ol ogy) wel &l “p@é’[ﬁ‘ﬁ?yé)cfy‘fi?/h@‘ygﬂ W@efb’b?% tf'?foﬂli@[‘bﬂpfi’fa‘l'ﬁ}p Ufonic  buffer (2.5
nmM MgCl 21 N HEPES, pH 7.4) (10 M /10 cmdish) fal OV\B_d._by_
g 8-(1,3-dihydroinden-2-yl)-1- phenyl -2,3,8-triazospiro[4. S]decan -4-
one
8-[(naphth-2-yl-methyl)]-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one | 402
8-(p-phenylbenzyl)-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one 7171
8-{4,4-Bis(4-fluorophenyl)buty!]-1-phenyl-2,3,8- 2589
triazospiro[4.5]decan-4-one
8-(bénzyl)-1-phenyl-2,3 8-triazospiro[4.5]decan-4-one 293
8-(10,11-Dihydro-5H-dibenzo(a,d]-cyclohepten-5-yl)-1-phenyl- 282
2,3,8-triazospiro[4.5]decan-4-one -
8-(3,3 Bxs(phenyl)propyl) 1 phenyl -2,3,8-triazospiro[4. S]decan 4. 75
one -
8—(p—benzyloxybenzyl)- I—phenyl-2,3,8-tnazospxro[4.5]decan-4—one 138
8-(cyclooctylmethyl)-1-phenyi-2,3 ,8-triazospiro[4~5]decan~4-o.ne 61
8-(acenaphthen-9-yl)-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one 06

Example 5

Affinity at the p receptor for compounds was obtained according to the following

assay:

Mu opioid receptor membrane solution was prepared by sequentially adding final

concentrations 0f 0.075 pg/ul of the desired membrane protein, 10 pg/ml saponin, 3 uM GDP
and 0.20 oM [*’SJGTPYS 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 polypropylene plates containing 10 ul 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 filtration washes
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honogeni zation with a tissue grinder/teflon pestle. Menbranes were coll ected
by centrifugation at 30,000 x g for 15 mn at 4C and sedmBERBSsISpended in
hypotonic buffer to afinal concentration of 1-3 ng/m . Protein
concentrations were determ ned using the BioRad protein assay reagent with
bovi ne serum al bunen as standard. Aliquots of the ORL-1 receptor nenbranes
wer e st or eWodssgC. Functi onal SGTPgS bi ndi ng assays wereseandsct ed as

fol |l ows. CRL nbr an e ti dlngflnal
concentrati ohé %{fddceo zd?rﬁ? B%Phﬁmm{%m b3 mXA ﬁeﬁgﬁ%n FH)fajfrrg)yrﬁa Caponi n,

mM GDP and QatZowtMsnﬁbsecﬁ}zﬁ&Rng E\tOSObICnﬁlr mg Houk f Efﬂy L(lﬂ&@ﬂ sEMiINaGA cock@ilnM

Myd 2, .20 mM HEPES repared menbrane solution (190

m / wel | ) vva@"*t“ioﬁﬁgt?%rpraélﬁf@d"“%ddé‘ﬁ%ﬂdlP&i\?s\)&)@ﬂ CoﬁﬁfF‘il‘ﬁ@cFﬁ%%Eopp(F(&F‘ég’féont ai ni ng
10 m of 2% gancent r at ed stock solutions of agonist prepared in DVSO
Plates were | ncubat ed for 30 mn at roomtenperature wi th shaking. Reactions
were term nated by rapl d f||trat| on onto 96-well Unifilter GF/B filter

pl at es (Packar d) | 96; wel ster T‘\,'pmd ol | owed by
three filtratioR ‘"'W‘?%“S%(gww Ve ’é’ggj "Sl’%gfaﬁfg%ﬁ%\d 070> kM NaH2POH,
10 mWNa2HPGhd u&Hesmtélifo;sﬁexlat@r@ba{de&e\earfm&ut&ﬁ)&cw&mdy dried at 50C for 2-3
hours. Fifty m/well scintillation cocktail (BetaScint; Wallac) was added
and plates were counted i'n a Packard Top Count for. I mn/well Data was

anal yzed usrmgtHE g ' S T . 3.0 and
the result ,-_-—:L—-—--——-—-—-—---e--?——--———-~-‘————----——--—n-—-_----—,- O 02/ 085) 55
PCT/ US02/ 12376 TABI Reqeptapdifimitn in Affinityv ConpoundCale K. nM 8- 4- ro

| cycl ohex I_Enpcheﬂyl 2,3,8-triazos iro 4.5 decan- 4- onea®%: K, nl

8- (5- et hyllhex-2-yl)-1- ‘henyl -2, 3, 8-tri azos |ro45]deC@.M)4 onelll. 5

8- nor bor p | gL ey en;hyar@zmmgs ﬂh@@umaecan 4-onesy7; s
8- (decahydrjaz;2- %B”'Afﬂ hakophenyl - 8-triazospirol 4. 5] decan-4} 1.1

8-[(naphth-2-yl-methyl)]-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one | 84
8-(benzyl)-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one 56
8-(cyclooctylmethyl)-1-phenyl-2,3 8-triazospiro[4.5]decan-4-one 191
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one 8- cyclooct ylmethyl)-1- henyl-2,3,8-triazos iro 4.5]decan-4-one8.1
8-(1, 2, 3,4-tetral rydro-2-napht hyl)-Lphenyl -2, 3, 8- 52. 3180CEQBER RIS [ 4.5

| decan-4 -one

8-[4-(2-propyl)-cycl ohexylj-I-phenyl-2,3,8-triazospiro[4.5]decan-4- 1.5 one
8- (1, 3-di hydroi nden-2-yl)-1-phenyl -2, 3,8-triazospiro[4.5]decan-4- 43 one 8-
(na h(h-2-Wo038B35 )j-1- henyl-2,3,8-triazos iro[4.5] decanse10we402 8- -lien
| benzyl )-1- henyl-2,3,8-triazospiro[45 decan-4-one7171

8-[4,4- B'§ﬁﬁnghﬁﬂk %hertyl)butyIJ-l-phenyl-2,3,8- 2589 triazos iro

4. 5] decan- 4- one (benzyl -1- henyl-2,3,8-triazospiro[4.5]decan-4-0one293
8-(10, 11-Di hydro 5H di benzo[ a, d] - cycl ohepten-5-yl) -1 -phenyl - 282
2,3,8-triazos |ro%§.§€ gan-ﬁ-ﬁne

8- (3, 3- Bi 5( pheh$A” Wb<§w¥W£ﬂ6 enyl -2, 3,8-triazospiro[ 4. 5] decan-4- 75 one

8- (p- benzyl oxybenzyl )-1- henyl-2,3,8-triazos iro [4.51 decan-4 -onet38 8- ¢
clooct Inethyl)-1- henyl-2,3,8-triazos iro 4.5]decan-4-0.ne6l 8-(acena
lithen-9-yl)-1-hen |I-2,3,8-triazos iro 4.5] ggcan-4-one. 06 Exanple 5 Affinity
at the receptor for conpounds was obtai neg according to the follow ng
assay: M opioid receptor rane sgfutidn was prepared by sequentially
adding final concentrations okQ.07%/g/pl \ofthe desired nenbrane protein, 10
pg/nl saponin, 3 MGDP and 0. 2@ 53 0 binding buffer (100 v
NaCl, 10 mM Mgl 2, 20 mM HEPES,

@
wherein W is hydrogen, C, ,, alkyl, C,_;, cycloalkyl, C, ,; cycloalkylC, ,atkyl-, C, o

alkoxy, C,,; cycloalkoxy-, C, ,, alkyl substituted with 1-3 halogen, C,_j, cycloalkyl substituted
with 1-3 halogen, C; , cycloalkylC, ,alkyl- substituted with 1-3 halogen, C,_,, alkoxy
substituted with 1-3 halogen, C, ,, cycloalkoxy- substitutéd with 1-3 halogen, -COOV,, -C,.
,CO0V,, -CH,0H, -SO,N(V,), , hydroxyC, salkyl-, hydroxyC, ,cycloalkyl-, cyanoC, ,alkyl-,
cyanoC,_cycloalkyl-, -CON(V)),, NH,SO,C, alkyl-, NH,SOC, ,alkyl-, sulfonylaminoC,_
walkyl-, diaminoatkyl-, -sulfonylC, salkyl, a 6-membered heterocyclic ring, a 6-membered
heteroaromatic ring, a 6-membered heterocyclicC, ,alkyl-, a 6-membered heteroaromaticC,.
salkyl-, a 6-membered aromatic ring, a 6-membered aromaticC,, alkyl-, a S-membered
heterocyclic rmg optionally substituted with an oxo or thio, a S-membered heteroaromatic
ring, a 5S-membered heterocyclicC, ,alkyl- optionally substituted with an oxo or thio, a 5-
membered heteroaromaticC, jatkyl-, -C, ((=O)W,, -C, (=NH)W,, -C, ,NHC(=0)W,, -C,.
SNHS.(=O)2W,, -C, sNHS(=O0)W,, wherein W, 1s hydrogen, C, , alkyl, C, ,, cycloalkyl, C, ,,
alkoxy, C,, cycloalkoxy, -CH,OH, amino, C, ;alkylamino-, diC, ,alkylamino-, or a S-

membered heteroaromatic ring optionally substituted with 1-3 lower alkyl;
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pH 7.4) on ice. The prepared nenbrane solution (190 ul/well) was transferred
to 96-shallow well polypropylene plates containing 108ECTIBER2005
concentrated stock solutions of agonist prepared in DVMSO. Plates were
i ncubated for 30 mn at roomtenperature with shaking. Reactions were
termnated by rapid filtration onto 96-well Unifilter GP/B filter plates
(Packard) W$103483a5596-wel | tissue harvester (Brandel) adTius¥10%ved by t hree
filtration washes 30 18 OCTOBER 2005 WO 02/085355 PCT[ US02/ 12376 wi th 200
I'd ice-cold bi,pdiiRgadRuf fhdebtRetly SRERPESm HOCMINRZHPG 1 dRlkyll bczxzﬁ)or Filter
pl ates were subsequently dried at 50 C for 2-3 hours. Fifty I/ well
scintill @h¢wh cocktail (M croScint20, Packard) was added and plates were
counted in a ack r al yzed using the
curve Fitting fung‘tslqé)gpe B ereﬁggé&gﬁrglr\%%dered%?&%@lﬁ%{ %g results for
sever al Gﬁﬂb@mmdﬁnﬁmeoxﬁle!‘eroﬁmﬁiahc gmug;abl e 2 bel ow. TABLE 2 Mu Recept or
Affinity ConpoundCal e K;
8-(1,2,3,4- te{‘lsé‘ﬂifﬂ‘?gﬁ“lgo‘?lg%}hyl) 1- phenyl -2, 3, 8- 115 triazos iro
4. 5] decan- 4- OReR &id(d B idkndeny! hy@sgm o] - dikyl e NN c1anidn & b TAIRZPT
[4.51decan-4 -one84 8- (be}hr?zyf)?l - phe ?«l ) 3} szrlglazolg5 i r'of 4. pecan 4- one56
8- (cycl oamlqﬂllmy RGH{OH, |-NH§ﬂehver<>§, @kl Pram@@rbqnw [%a@}ﬂmma@onxbﬂelgl 31 18
OCTOBER 2 02/ SO A corrpound
of for rruI “}/\%T('?()C%%\Aﬁ acy % %g%\’ézgﬁ@\r{lﬁ%ﬂ% Su@ﬁl m?‘t?d' Tzﬂk(]:lycfoal kyl ,
C3413 cyd @altdgyrh@ forfkad (R?y,,lbﬂd ecarEm cah kxgmyer feth d2, 7cbytdgeoai K@xopn tog&her, 0 al kyI
substit ut ed 3. 3 hal ogen, CJ-12 cycl oal kyl substituted :
form s bn ge;
Z is selected from the group consisting of a bond, straight or branched C,; alkylene, -
NH-, -CH,Q=, -CH,NH-, -CH,N(CH,)-, -NHCH,-, -CH,CONH-, -NHCH,CO-, -CH,0-, -
COCH,-, -CH,COCH,-, -CH(CH,)-, -CH=, -O- and -HC=CH-, wherein the carbon and/or
nitrogen atoms are unsubstituted or substituted witl'1 one or more lower alkyl, hydroxy, halo or

alkoxy group;

R, 1s selected from the group cohsisting of hydrogen, C, 4 alkyl, C, ,,cycloalkyl, C,.
walkenyl, amino, C, ,alkylamino-, C, ,cycloalkylamino-, -COOV,, -C,,COOV,, cyano,
cyanoC, alkyl-, cyanoCy gcycloalkyl-, NH,SO,-, NH,S0,C, ,alky!-, NH,SOC, ,alkyl-,
aminocarbonyl-, Calkylaminocarbonyl-, diC, ,alkylaminocarbonyl-, benzyl, G,
cycloalkenyl-, a monocyclic, bicyclic or tricyclic aryl 6r heteroaryl ring, a hetero-monocyclic

ring, a hetero-bicyclic ring system, and a spiro ring system of the formula (II):

X4

X;

(i

wherein X, and X, are independently selected from the group consisting of NH, O, S
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wi th 1-3 hal ogen, CR12 cycloal kyl C, _, al kyl - substituted with 1-3 hal ogen,

C .,, alkoxy substituted with 1-3 hal ogen, Cl42 cycl o WCRQBERUIOSt i t ut ed
with 1-3 hal ogen, -000V' -C, 4000V1, -CH2O -1, -SO2N(V1)2 ,

hydr oxyCl- 10al kyl -, hydroxyC7- 10cycl oal kyl -, cyanoC, -, oal kyl -,

cyanoC, _, Ceyc[oat kyl-, -CON(V 1)21 NH2SQ2C, _4al kyl -, NH2SOC, 4al kyl -,

sul f onyl anVWRA243355 | al kyl -, di ami noal kyl -, -sul fonyl CPCralskyiz37sa 6- menber ed
het erocyclic ring, a 6-nmenbered heteroaromatic ring, a 6-nenbered

het er ocygldig€, ar@lvlzﬂé ein sa@l Jﬂ%m@m@ﬁﬂ ah(eﬁﬁr [ : a&?ﬁﬁlhﬁcgncycﬂah&iammoa 6- menber ed
aromatic ri ng nbered aromat’i cC, - “menbered heterocyclic
ring opt praedyl 9f %lﬁb@ﬁlplﬂﬂl}v eiebstajutc wath lo’x%lbﬁrmeﬂﬁlsdeﬂ%ﬂ fenpiptseupd het er oaronati ©

, I b d h
or "¥hi o, FaTEMERE R AT SHARKT i 7, Wi, ARt PARLRRAHOSIG B 21 Ly O

R glllgNHloﬁé?)/WCg. %OV.,%}&HB'(C;@IEW CIC(~Q>WSC—©)H8( (WI eCnlesl(*Q)Vhydr gagg .
al ky cycl oa -12 cycl oal koxy, -
am no, Crmgap %51 betsr %O“mtﬂpeajkylalpi‘?i‘yirji’le E%C“Zélf”‘)é\ li‘ﬁEWbB?“ég Het er oar omat i ¢

ring optignall,g m; b&ws%gstmt&dﬂwéh 63&%&&&4@%&%&& OBER 2005 WO
02/ 1185355 PC‘F/ 680 376 wherein each V, is IndependentTy sel ected fromH,

C16 al kydopsi@ing®f bq}r@geoa@ kydlkyl-bengglkoxor, ap¢hemy¢ a®l whergin €d 8, akyojdalkyb- 8 nenber ed

ﬁgfle?g!ar !,m%ycloéglkengmr)nonocycl1ce51cy niéglr;%lffgragm 16teroa ngAFg 3 1r(1)o(r]rrng‘%cg(l:, e
i ndepend@ty hd{erh}bd&ﬂ@&ﬁhg sﬁimﬂ,er s'phrbying S‘Gtem, cﬁtl&yfesdnaﬂad &Yy is,opliomal al koxy, C, -,2
cycl oal koxy, ydr ox am nocar bon |-, C1

al kyl ani %%w%w} [3 Sutail'ﬁems %?iwf* Y St %TP‘B’OCHWS““gQEW%W rfouo alkyl, ..

acyl am noaa}j( | it Emm% S f 1ard Adykid bxyPwhBeinaflat oget her form
a C2-6 bri dé;aé& o 10 B-C crgnwt ogfg%‘% n%%e%@ g enzﬂ W,A\wc}r CJA-C can toget her

forma Qhegy! Hzcnug@helﬂlqws onsfeelnesdwefds Wt\)nqltyhebsgm@dpw@dn‘sit@ﬁtﬁtn@xtwleae%ond

o R UG A R bl €0 B s LR LN TR S
CH=, -0- andRZH@eJ@tteciL&ova&@mnpmmtsmngaﬁbo:mnand([kaylnc,t,gqgeﬁlkaltemtfs are

;lniggflt Igt Fot gnd sail alﬁylbgtqllclioa kypop\{mona}?ly su.r?bstxt% ed w1{h an oxo ammo em(ylém dr oxy, halo or

dralky[ammo group;

or a pharmaceutically acceptable salt thereof or solvate thereof.

- 2. A compound of claim I, wherein Q is phenyl or 2 6 membered heteroaromatic group

containing 1-3 nitrogen atoms.

3. A compound of claim 1, wherein W is selected from the group consisting of
-CH,C=ONH,, -C(NH)NH,, pyridylmethyl, c}'clopentyl, cyclohexyl, furanylmethyl, -C=OCH;,
-CH,CH,NHC=0CH,, -SO,CH;, CH,CH,NHSO,CH,, furanylcarbonyl-, '
methylpyrrolylcarbonyl-, diazolecarbonyl-, azolemethyl-, trifluoroethyl-, hydroxyethyl-,

cyanomethyl-, oxo-oxazolemethyl-, and diazolemcthyl-.

4, A compeund of claim I, wherein ZR, is selected from the group consisting of
cyclohexylethyl-, cyclohexylmethyl-, cyclopentylmethyl-, dimethylcyclohexylmethyl-,
phenylethyl-, pyrrolyltrifluoroethyl-, thienyltrifluoroethyl-, pyridylethyl-, cyclopedtyl-,
cyclohexyl-, methoxycyclohexyl-, tetrahydropyranyl-, propylpiperidinyl-, indolylmethyl-,
pyrazoylpentyl-, thiazolylethyl-, phenyltrifluoroethyl-, hydroxyhexyl-, methoxyhexyl-, -
isopropoxybutyl-, hexyl-, and oxocanylpropyl-.
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R, is selected fromthe group consisting of hydrogen, Cl.10 al kyl,

Cl- 12cycl oal kyl, C2- , Gal kenyl, am no, Cl-, Gal kyl am nor8,0CTOBER 2005
12cycl oal kyl am no-, -COOVI, -C, -4CO0QV,, cyano, cyanoG, -, Qal kyl -,
cyanoC, -, , cycl oal kyl -, NH2SQ2-, NH2S02C1-, al kyl -, NH2SOC1- Qal kyl -

am nocar bonyl -, Clal kyl am nocarbonyt-, di d _4al kyl am nocar bonyl -, benzyl,
C3-1, cychoRr®Eaxyl -, a nonocyclic, bicyclic or tricyclpCg/vasakiwr het er oaryl
ring, a hetero-nonocyclic ring, a hetero-bicyclic ring system and a spiro
ring systgm ofy ctolﬂ@om@rdﬂ"dl'aﬁln (,WhkieinQ teadt bhd of ZM)RQF & B sefectedMEbmBe @FRp

AR R C°”S§eﬁd%\%§zg}eﬁ'¢gﬁ%§§@% ;O

cycl oal kydn;m(&h&GIMxhethﬂr,,_,,_,,aEﬂylﬁWu&wBir&ﬂwlmeﬁ%'{ 12ayiet QakKanhiadtatdenylmetiyl- benzyl of
R, is optionally substituted with 1-3 substituents selected fromthe group
consi sting of halogen, hydroxy, C .10 alkyl, C.,,, alkoxy, nitro,
trifluoraogret hy c-ompCMﬁltM;:lamCWMerem(ZRl,lﬂﬂﬂ)\ﬁpl1er@§pajwmpﬂﬂzﬁ)ﬂlb'Isydst-lt,utedGl 5(=0) W
-Cl. 5N - 0 d et er oar ont at|i al kyl -
oheny . BEns Ao el SR e DR A R S ot fonad 1
bei ng subg&ymmUmdMMmﬂhOlmg.SUWEMnmnehWWIselected fromthe group consisting
of hal ogen, C,.10 alkyl-, C1-10 al koxy-, and cyano; and wherein said C3.12
cycloal kyl, C3_12 cycl oal ken nmonocyclic, bicyclic or tricyclic aryl,
het er oar yI- rlﬁgm“m@W@Kﬁﬂ%%H@é¢ﬁll ring, hetero-bicyclic ring system or
Spiro ring systemof the formula (I1) is optionally substituted with 1-3
substituents selected fromthe group consisting of halogen, Cl-10 al kyl, C, -
10al koxy, nitro, trifluryeyethyl-, phenyl, benzyl, phenyloxy and benzyl oxy,

wherein said phenyl, benxx<, yNer—penzyl oxy is optionally
{0

substituted with 1-3 subs uent fron1the group consisting of

hal ogen, C1-i0 al kyl, CI1. E? is selected fromthe group
consi sting of hydrogen, C1\10 al al kyl and hal ogen, said

al kyl or cycl oal kyl optiona [ ed W th an oxo, am no, alkylamno or
di al kyl am no group; or a pharmaceutidally adceptable salt thereof or solvate
thereof. 1 A conpound of claim1l, whgrein Qf{is phenyl or a 6 nenbered

het eroaromati ¢ group containing 1-3 i

(IA)

wherein -

n is an integer from 0 to 3;

Z is selected from the group consisting of a bond, -CH,-, -NH-, -CH,0O-, -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; v

R, is selected from the group consisting of hydrogen, C, alkyl, C, ,cycloalkyl, C,.
walkenyl, amino, C, alkylamino, Cy ,,cycloalkylamino, 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 (I1):
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3. A compound of claim1, wherein Wis selected fromthe group consisting of
- CH2C=0NH2, -C(NH) NH2, pyridyl nethyl, cyclopentyl, cycisob€rgBER 2005
furanyl nethyl, -C=0CH3, -CH2CH2NHC=0CH' -SO CH3, CH, CH, NI - | S02CH3,

furanyl carbonyl -, netlryl pyrrolylcarbonyl -, diazol ecarbonyl-, azol enethyl -
trifluoroethyl-, hydroxyetxyl-, cyanonethyl-, oxo-oxazol enethyl-, and

di azol enet Mpl02/083435 A conpound of claim 1, wherein ZR, ircT88b28Ct76d fromthe
group consi sting of cyclohexylethyl-, cyclohexyl nethyl -,

cycl opentyl net hyl -, di nmet hyl cycl ohexyl net hyl -, phenyl et hyl -
pyrrolyltrifluoroethyl-, thienyltrifluoroethyl-, pyridylethyl-

cycl opentyl-, cycl ohexyl -, Xy CYCly yl -, tetrahydropyranyl

f azo | pentyl -, thlazolylethyl-

met hoxyhexyl - i sopropoxybutyl -,
hexyl -, and oxocanyl propyl-. 84 18 QCYOBER 2005 WO 02/085355 PCT/ US02/ 12376
5. A compound of claiml, whergi ne of ZR, or Wis selected from
the group consisting of CH2000V1, tetrézolylnethyl , cyanonet hyl -
NH2S02met hyl -, NH2SOnet hyl -,  am nocar bonyl net hyl -

Cl4al kyl am nocar bonylnet hyl -, and di C' alkylaninocarbonylnethyl-. 6. A
conpound of claim1, wherein ZR, is 3 di phenyl propyl optionally
substituted at the 3 carbon of the.épopyl with -COOV,,
tetrazol yl Ca, 4al kyl -, cyano-, am nocarbonyl-, C- 4al kyl am nocar bonyl -, or

di C, . 4al kyl am nocar bonyl -. 7. A conpound of fornmula (1A): wherein n is an
integer from0O to 3; Zis selected fromthe group consisting of a bond,
-CH2-, - NH, wBHRIOX,; andCkpaBHndepende@ipidiqcted fr@)ﬂzhf(mmwpsistiﬂ%l@f—@ff, O, TH2 CONH-

- NHCH2CO-, CQHZCO- -COCH2-1 - CHCOCI-12 , -CH(CH3)-, -CH=, and
-I-IC;CI-I- Wherein the carbon and/ or nitrogen atons are _unsubstituted or
substituted wwiticia stidaky arFiegkyl Heanglgenpe ijamias-s of yclmplsRpingr gdsazyR i s

sel ected Jmemy%utgﬁma vians s‘élbitfﬁlgzngfsel%(éif@ﬂﬁfﬂbe @ru Q@lslswlg ofGng&cycl oal kyl

§§c|o§? Lﬁ;wl ﬁfaébyewo tr"ﬂ@/ gmocya?w Efﬁ %f%ﬁg"ﬂ?s%r%@f@ﬁ’oarw rlng,

a heter O-bﬁml?ﬁxy&ﬂ’ehzyld‘dyrﬁ)gtxoxﬁll)?’lw@rsﬁ)bsnlﬂltﬁyﬁxlth 53 sitRgtusysieoied &od tie Spiro ring

system Ofgr(}ug%or];sxs(mg éﬁla‘olgén), é:.xo alkyl, C, o alkoxy, and cyano;

propyl pi peridinyl -, indolyl methyl -
phenyl trifluoroethyl-, hydro

wherein said C, , cycloalkyl, C; ,; cycloalkenyl, monocyclic, bicyclic or tricyclic aryl,
heteroary! ring, hetero-monocyclic ring, hetero-bicyclic ring system, and spiro ring system of
the formula (If) are optionally substituted with 1-3 substituents selected from the group
consisting of halogen, C,_,oalkyl, C,.1oalkoxy, 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,.
10 alkoxy, and cyano; '

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

or a pharmaceutically acceptable salt thereof.

8. A compound of claim 7, wherein R, is alkyl selected from the group consisting of

- methyl, ethyl, propyl, butyl, pentyl and hexyl.

9. A compound of claim 7, wherein R, is cycloalkyl selected from the group éonsisting

of cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, and norbornyl.

10. A compound of claim 7, wherein R, is tetrahydronaphthyl, decahydronaphthyl or
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35 18 OCTOBER 2005 WD 02/ 085355 PCT/ US02] 12376 wherein X, and X2 are

i ndependently sel ected fromthe group consisting of NH8 GLTOBER005 CH2;
wherein said al kyl, cycloal kyl, alkenyl, C, _,,alkylan no,
C3_12cycl oal kyl am no, or benzyl is optionally substituted with 1-3
substituents selected fromthe group consisting of halogen, Cl1_10 alkyl,
Cl 10 al koxg 9283353 0, trifluoronmethyl, cyano, phenyl, beomydozitzenzyl oxy, said
phenyl, benzyl, and benzyl oxy optionally being substituted with 1-3
substitu Q&QOagkggﬁ d fromthe group consisting of hal ogen, C1110 al kyl,
Cl. 10 al koxy, “an yano; wherein said C3.12 cycl oal kyl, C3.12 cycl oal kenyl ,
nmonocyclic, bicyclic or tricyclic aryl, heteroaryl ring, hetero-nonocyclic
ring, heggro-pieyshbEorfldifl 7SYELENR @gaﬁengpdrrb@nz ing systemof the formula
(I'l) are optionally substituted with 1-3 subsfituents selected fromthe
group consisting of halogen, C .10al kyl, Ci1_IOal koxy, nitro,

trifluoremet hytomgebeiWclaiR ¢ Wdrein R{I€RYBIcPY archfelc BENZYI OXy, wherein said
phenyl, benzyl, phenyloxy and benzyl oxy are optionally substituted with 1-3

substituents selected fromthe group consisting of hal ogen, Cl1.10 al kyl, CI.
, 0 al koxys. antcayosy ofRRim $2 Saleatd Qe Hidgyon irbRat@riod s ia@ngl glindige6f hydr ogen,
Cl-10 al k h C3_12 cycl oal kyl and hal ogen, said al kyl optionally
substituWé bk th an oxo group; or a pharnaceutically acceptable salt

t hereof. 8. A conmpound of claim?7, wherein R is alkyl selected fromthe

group consistjng of . methyl, ethyl. propyl qut L., pentyl and hexyl. 9. A
conpoundﬂgf é#%?W??Ti&Eg¥ﬁ?hwE¥“¥Z‘%§%ﬁgéPﬁ“|”§é¢§¢ted fromthe group
consisting of cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cycl odecyl,

and nor beg nyls ¢ 10,4y GRIRRYNGLOS, £i8). m 7, wherein RL is tetrahydronaphthyl,
decahydr onapht hyl” or 36 18 OCTOBER 2005 WO 02/ 085355 di benzocycl oheptyl .

11- A conmpound of claim 7, wherein R is phenyl or benzyl. PCT/US02112376
12. A coppoundcffpochBdf¥afn 7MIRESA R, fid X, Sredolbi@ycl ic aromatic ring. -

17. A compound selected from the group consisting of
8-(4-propylcyclohexyl)-1-phenyl-2,3,8-triazospiro(4.5]decan-4-one;
8-(5-methylhex-2-yl)-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one;
8-norbornyl-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one;
8-(decahydro-2-naphthy!)-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one;
8-(cyclooctylmethyl)-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one;
8-(1,2,3,4-tetrahydro-2-naphthyl)- | -phenyl-2,3,8-triazospiro[4.5]decan-4-one;
8-{4-(2-propyl)-cyclohexyl]-1-phenyl-2,3,8-triazospiro{4.5]decan-4-one;
8-(1,3-dihydroinden-2-yl)- I-phenyl-2,3,8-triazospiro[4.5]decan-4-one;
8-[(naphth-2-yl-methyl)}-1-phenyl-2,3,8-triazospiro[4.5}decan-4-one;
8-(p-phenylbenzyl)-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one;
8-[4,4-Bis(4-fluorophenyl)butyl]}-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one;
8-(benzyl)-1-phenyl-2,3,8-triazospiro[4.5]decan-4-one;

8-(10,1 l-Dihydro-SH-dibenzo[a,d]-cyclohepten-S-yl)-l;phenyl-2,3,8—
triazospiro[4.5]decan-4-one;
8-(3,3-Bis(phenyl)propyl)-1-phenyl-2,3,8-triazospiro{4.5]decan-4-one;
8-(p-benzyloxybenzyl)-1 Lphenyl-2,3 ,8-triazospiro[4.5]decan-4-one;
8-(cyclooctylmethyl)- { -phenyl-2,3,8-triazospiro(4.5]decan-4-one; and

pharmaceutically acceptable salts thereof.
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13. A compound of claim 12, wherein said bicyclic aromatic ring is indenyl,
qui noline or naphthyl. 14. A conpound of claim7, whersdoOr@BER205b0Nd,

nmet hyl, or ethyl. 15. A conpound of claim?7, wherein nis 0 16. A conpound
of claim?7, wherein X, and X2 are both O 17. A conpound selected fromthe
group consisting of 8-(4-propyl cycl ohexyl)-1-phenyl
-2,3,8-tr@g@9@ggﬁo[4.5]decan-4-otie; PCT/USN2/12376

8- (5-netlryl hex-2-yl)-1-phenyl-2,3,8-triazospirol4. 5]decan 4- one;

8-nor hor nyl -1 - phenyl I 1,0[4, 5] d 4- A

8- (decaHydroAfoﬁéﬂﬁﬁﬁév%“igﬁﬁﬁﬂ %ﬁ% éA A gggggu¥%F Pyo éé‘kcm1 one;

8- (cyclqqg&blmpmmymkmmhnymhamywezﬂeheeﬂknad@ﬂsﬁwmpé [ 4. 5 ] decan- 4- one;

8-(1, 2, 3, 4-tetrahydro-2-napht hyl )-t-phenyl -2, 3, 8-tri azospiro[ 4. 5] decan- 4-one

;8- [4 (2-pro pyl)-cyc | o hexyl ] - | -phenyl 2, 3, 8 -tri azos pi ro
[4.5 ] decanadhemeceutical composmon comprising a compound of claim 1 and at least one

8-(1, 3-di hy dr0|n en- 2- h g N yl-2,3,8-triazospiro[4.5] decan- 4-one;

8-[ (nap WhFﬁm?ﬂVC Uﬁﬁ?ﬁ% ¥ ! enplheny |-2,3, 8-tri azospi ro

[ 4. 5] decan- 4- one;

8- (p-phe Ibe z hen splr 4 5] decan- 4 one;

8-[4,4 %/fjé‘% ber%ﬁ‘i}"r‘{%flft‘i?ln]po'im{ﬁ?é?f ’I“gﬁo ‘8‘ b tor 45508 er?’f[a‘fi“f’iﬁtdecan 4- one;
8- (benzy?ﬁ’T phenyl -2, 3, 8-tri azospiro[ 4. 5]decan 4-one; 8-(10,1

- Di hydr o- SH-di benzo [a d] - cycl ohepten-5-yl)- | -phenyl-2, 3, 8-

tri azosplro [4.5 - one;

8-

ecan-
3- Bf’s(ph ]‘y’ﬂ P’%Eﬂ}? it 9t g}ﬁg@ﬁn@“@@l%ﬁ? S588 P OPH ST RLRE 2- one;
8- (p ben@?FH%? éﬁ?ﬁ??mTwﬁﬁ%% I8SPIF-azospi r o[ 4. 5] decan- 4- one;

8- (cycl ooctyl met hyl ) -1-phenyl -2, 3, 8-tri azospi ro[ 4. 5] decan-4-one; and
pharnaceutlcallx acceptable salts thereof. 37 18 O?TOBER 2005 WO 0210853i 5
PCTAI S02#2 23, #@hargacertics] sAmRRRs QR FeERriFias BoqmaRaupd philfan. $19At jeast Peny| - 2, 3, o-
tr|azosptPﬁﬁﬁeﬁfﬁ%bﬁﬁq”ﬁﬂ%ﬁ@“BW“a phar maceutical |y acceptabl e salt t her eof
or solvate thereof. 19. A pharmaceutical conposition conprising a conpound

of claim1l and at | east one_ pharnmaceutically accep table exci pient. 20. An
ef f ect i v&- amoURELEAIVE2RRHR) 8 APIAIEEHF B0 PR UEG2CPHINE tP clepp 7 {QSE I t he treat ment

treating pain.

24. A method of modulating a pharmacological response from the ORL1 receptor
comprising administering an effective amount of a compound according to claim 7.
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of pain. 21. An effective anbunt of a conmpound according to claiml for use
i n nmodul ating a pharmacol ogi cal response fromthe ORLig8oetoOBLRRo0522. A
pharmaceutical conposition conprising a conpound of claim7 and at | east one
pharmaceutically acceptabl e excipient. 23. An effective anmount of an

anal gesi ¢ conpound according to claim?7 for use in treating pain. 24. A

nmet hod of WodAVEBISNg a phar nacol ogi cal response from t he1@Rb2/i231s€CEpPL OF
conprising admnistering an effective amount of a compound according to
claim7.,83 |§cocggf‘,ggﬁﬁfgfgrgg,§, (3. 02/ 085355 25. A conpound of formula (1A):

R2( n) PCT/U50 237 6 wherein R2 is selected fromthe group consisting
of hydrogen, C, _,, alkyl,C3Y12 cycl oal kyl and hal ogen; said al kyl optionally
substituted with an qxlgl)group nis an integer fromO to 3; and ZR, is
Y1---~Y3 Yz wherein 3- (C, - CNAalhkyl, R -aryl, R5-heteroaryl, R6
(C3-C12) cycl o-al kyl, X /pcyclipal kyI -Q02(C, -0C6)al kyl, CN or

-C(0)NRgR9; Y2 is hydrogen or Vi gen or (C -C6)al kyl; or Y1, Y2
and Y31 together with th . i_G e@ are attached, form one of
the follow ng structures: FR.2005 WD 02/ 085355 R Rai

(1A)

wherein ,
R, is selected from the group consisting of hydrogen, C,_,, alkyl, C,.,, cycloalkyl and
halogen; said alky! optionally substituted with an oxo group;
n is an integer from 0 to 3;
. and ZR is

wherein

Y, is R;-(C,-C,palkyl, R,-aryl, Rs-heteroalﬂ, R¢-(C5-Cyy)eyclo-alkyl, R;-(C;-
Cyheterocycloalkyl, -CO,(C,-Ce)alkyl, CN or -C(O)NR;R,; Y, is hydrogeﬁ orY,; 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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or R51 Rig PCT/US02/ 12376 Y3 (CHRio)u (CHRla)w O Rio whereinr is O0to 3; w
and u are each 0-3, provided that the sumof w and u i 8deBoBEr2088d d are

i ndependently | or 2; sis Ito 5; and ring Eis a fused R -phenyl or

R -heteroaryl ring; Ruis Ito 3 substituents independently selected from

the group consisting of H (Cl- C6)alkyl, -OR; - (C -C6)al kyl -ORB, -NRAR9
and -(C, -C8patiey3ssNRBR9; R' is | to 3 substituents indepeostentsy sel ected
fromthe group consisting of R ,,, -CF3, -OCF3, N2 and halo, or R

substituents on adjacent ring carbon atons may together forma
met hyl enedi oxy or ethyl enedi oxy ring; R8and RO are independently sel ected
fromthe group consisting of hydrogen, (C, -C6) alkyl, (C3-Cl2)cycloalkyl,
aryl and aryl (C -C6)alkyl; R3 is Ito 3 substitugnis i ndependentl y sel ected
fromthe group consisting H R aryl, R6-(C3/-C,,)cycloal kyl,
R5- heteroaryl, R -(C3 -C))het erocycligal kyI -NR8_R9, -OR12 and 40 18
OCTOBER 2005 V\@102/53 SPCT3US02/ 1 3 %(6 islto 3
(gﬂ glust | ng of I-1, (d-
I

R is 0 3 substituents
|ndependently sel 8 si-$ticag.if hydrogen, halo, (Cr C6
)al kyl, R13-aryl, Jycycl oal kyl, -CN, -CF" -OR3, -(C, -C6)alkyl-0OR3, -
OCF3, -NRaR9, -(Cl- Cg)al kyl -NRaR9, -NHSO02R8, -SM2N(R1,)2, -S02R8, -SORB,
SR, -NO2, -CONRSR9, -NROCORS, - COR3, - COCRM™- , -0OCO02R8, - COORS,
-(C1-C6) al kyl - NHOOOC( CH3)'.,- (C1-C6) al kyl - NFI } - (C1-C6) al kyl - NHSOZ

(C, -06)al kyl, -(C, -086)al ky|l - Rio

C6) al kyl, R, -aryl

R TR AN g,
l\ AN
or /

wherein r is 0 to 3; w and u are each 0-3, provided that the sum of w and uis 1-3; ¢
and d are independently 1 or 2; sis | to 5; and ring E is a fused R,-phenyl or R;-heteroaryl
ring;

R, is | to 3 substituents independently selected from the group consisting of H, (C,-
Coalkyl, -ORg; - (C,-Cy)alkyl-OR,, -NRgRyand -(C,-Cglalkyl-NR4Ry; ‘

R,, is 1 to 3 substituents independently selected from the group consisting of R,(;, -CF;,
-OCF;, NQ, and halo, or R}, substituents on adjacent ring carbon atoms may together form a
methylenedioxy or ethylenedioxy ring;

R;and R, are independently selected from the group consisting of hydrogen, (C,-Cy)
alkyl, (C,-C,)cycloalkyl, aryl and aryl(C,-Cy)alkyl;

R, is I to 3 substituents independently selected from the group consisting of H, R,-
aryl, R¢-(C,-C,,)cycloalkyl, Ry-heteroaryl, R,-(C; -C;)heterocycloalkyl, -NR; Ry, -OR, and -

40



NHCONH- (C, - C6) -al kyl and -(Cl-12)f - NRS wherein fis O to 6; or R4
substituents on adjacent ring carbon atons nay toget hers GOTOBER2005
met hyl enedi oxy or ethylenedioxy ring; R is | to 3 substituents
i ndependently selected fromthe group consisting of hydrogen, halo,
(C -Co)alkyl, R'-aryl, (C3-Cl2)cycloal kyl, -CN, -CF" -OR
-(C, - C6) al Mg020RB55 - OCF' NRaR9, -(C, -C6)al kyl - NRaR9, -iNHB@RRB376- SO2N( R1d) 2,
-NO2, -CONR, R9, -NROCOR8, -COR8, -0OCOR,, -0002R8 and -COORS; R, is H,
(C, - CB) akjyl ORB, -(C, - C6)a|ky| ORB, -NR, R9 or -(C,-C6)atkyl-NR R9; Rl12 is
H, (c1-ca§@>m R4aryl, -(Cl-C6)al kyl-OR8, -(Cl-C8)al kyl - NR8R9,

“(C, - 08) al kyl Ks iSRS 3 Biostigvapfs "cctsmer@el)tmsréwt@d fwmﬂ@ groug cgwgﬂs efibhts

i ndependenfiyr, §ej,r<;;ctdef r@m talﬂ@ gg(oup consisting of H (Cl- C6)alkyl,

(C - )alﬁoxy an R14 |s i ndependent|y sel ected fromthe group
consi sting of R4f (Oé Suéﬁ)t‘éﬂ“ﬁy’l‘ epdenRy SeRHES fega the grogp capsishag e eaesieal | y
accept aghﬁ? sel tc e exf aryEECJ A phrIcakeieLWdN caF,, cmqprQ@ Charyloprising a
conpound 0 i_m p ceu acgcep
eXC|p|eanF2 né?hg§a5f N#Sgt%ﬂgﬂﬁgr Qﬁéﬁgvks hg%a é#ﬂlgg@&ﬁﬁﬂ to a
patient L@ONE@Q NReI @R -C@RY, -CEfFRe,COICOR,, 2 00RR,;, AFO @Ry, aﬁatgﬂsylc conpound

et hod oR K e s oI RIEEP S RO ool S PRk o

conpri si h@lmfﬂs@&nlkﬂgndo a patient in need t hereof, an effectl ve anount
of a compound according to claim25. 29. A nethod of nodul ating a

phar macol ogi cal response from an op| 0| d receptor conprising admnistering to
a patient in need thereof, 3 1 \g_ghount of a conmpound according to
claim1. 30. A method of noduf5e ng\_a/pha“r macol ogi cal response from an
opioid receptor conprising admnistering to a pati ent in need thereof, an
effective anount of a conpound

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 consisting of hydrogen,
halo, (C,-Cél)allcyl, R,;-aryl, (C;-C y)cycloalkyl, -CN, -CF,, -OR,, -(C,-Cy)alkyl-OR,, -OCFJ,-
NRR,, -(C,-Cyalkyl-NR,R,, -NHSO,R,, ;SozN(R, o2 -NO,, -CONRGR,, -NRGCOR,, -COR,,
-OCOR, -OCO,R,and -COORy; |

R, is H, (C,-Cyalkyl, -OR,, (C,-Cy)alkyl-OR,, -NRGR, or -(C,-C,)alkyl-NRR,;

R, is H, (C,-Cgalkyl, R4-aryl, -(C,-Cylalkyl-ORy, -(C,-Cylalkyl-NR4R,, -(C,-Cy)alkyl-
SR, or aryl (C,-Cy)alkyl;

R,; is I-3 substituents independently selected from the group consisting of H, (C,-
C6)al.kyl, (C,-Cgalkoxy and halo;

R, is independently selected from the group consisting of H, (C,-C¢)alkyl and R ;-
CH-CHy; | '

or a pharmaceutically acceptable salt thereof.

26. A pharmaceutical composition comprising a compound of claim 25 and at least one

pharmaceutically acceptable excipient.

27. A method of treating pain comprising administering to a patient in need thereof, an

effective amount of an analgesic compound according to claim 25.
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according to claim7. 31. A nethod of nodul ating a pharnmacol ogi cal response
froman opioid receptor conprising adm nistering to aifetTeBkr bdvsneed

t hereof, an effective anount of a compound according to claim25. 32. The
use of a conmpound according to claiml in the manufacturing of a nedi canent
for treating pain. 33. The use of a conpound according to claim7 in the
manuf act ur ewohyesspgdi canent  for treatnent pain. 42 PCT/USH2/12376

28. A method of modulating a pharmacological response from the ORL1 receptor
comprising administering to a patient in need thereof, an effective amount of a compound

according to claim 25.

29. A method of modulating a pharmacological response from an opioid receptor
comprising administering to a patient in need thereof, an effective amount of 2 compound

according to claim .

30. A method of modulating a pharmacological response from an opioid receptor
comprising administering to a patient-in need thereof, an effective amount of a2 compound

according to claim 7.

31. A method of modulating a pharmacological response from an opioid receptor
comprising administering to a patient in need thereof, an effective amount of 2 compound

according to claim 25.

32. _ The use of a compound according to claim 1 in the manufacturing of a
medicament for treating pain.

33. The use of a compound according to claim 7 in the manufacture of a medicament
for treatment pain.



