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TI TLE OF THE | NVENTI ON TRI CYCLI C <- OPI O D MODULATORS
CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s

wa\ppkioeasi on clains priority to United States PCT/US2004/019911

Provi sional Patent Application No. 60/483,389, filed
June 27, 2003, which_iLs_h i NG ed by
reference inits enﬁ'ﬁgﬁﬁrz%ﬁﬂ/ﬁ% RDI NG
FEDERALLY SPONSERREY BEREARCHP GPMFGRENe

research and devel opnent of the invention described
bel ow was not federally sponsored. BACKGROUND OF THE

Bt Sl
actions'. Fornerly, the term"opiate" was used to

desi gnate drugs derived fromopium e.g., norphine,
codei n&hisahyblicatipn staimsgyriariteta Unied geatesdrotisional Patent

R A L8sh TR 286 e TR Reomorated
| BVt fePstenied in fis eptigstygenericaily to all drugs with

nor phi ne-li ke actions. |ncluded anong opioids are
vari ous peptides that exhibit norphine-like activity,

su e | n

rou VAT E L KRR LR BRI SRS DR T RESRARCH OR
"opiate" in a generic seDEVELORMENTsuUch contexts,

opi ate and opioid are interchangeable. Additionally,

the termopioid has been used to refer to antagonists

of norphl pell i

Fecopt i ealith, Hfit Ry @boHfer of e MYEREEATREEITE below was
ageiéderalpspousorade general |y enpl oyed as anal gesi cs,

but they may have nmany ot her pharnacol ogi cal effects

as well. Morphine and rel ated opi oi ds produce their

maj or effects onghs«ERBIU WWR\I?@@T‘P@WS“VG
systens. The effects are diverse, 1ncluding anal gesi a,

dr owsi ness, nood changes, respiratorydepression,

O S tesmo Ny HeER 1) Beud rdBen symtnetic,
apaf I ERPSHiRBLIKERIdbhEYFomseRe the ¥R/ *dpiste” A used to

designate drugs derived from opium, e.g:, morphine, codeine, and many semi-

synthetic congeners of morphine. After the isolation of peptide compounds with
morphine-like actions, the term opioid was introduced to refer generically to all
drugs with morphine-like actions. Included among opioids are various peptides
that exhibit morphine-like activity, such as endorphins, enkephalins and
dynorphins. However, some sources have continued to use the term "opiate” in
a generic sense, and in such contexts, opiate and opioid are interchangeable.
Additionally, the term opioid has been used to refer to antagonists of morphine-
like drugs as well as to characterize receptors or binding sites that combine
with such agents.

Opioids are generally employed as analgesics, but they may have many
other pharmacological effects as well. Morphine and related opioids produce
their major effects on the central nervous and digestive systems. The effects

are diverse, including analgesia, drowsiness, mood changes, respiratory
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alterations _of t he endocri ne and aut onom ¢ nervous
systens. A significant feature of the anal gesia

w@e@dioersl by opioids is that it occurs w thoutP¢DES2004/019911

consci ousness. Wen therapeutic doses of norphine are

given to patients with pain, t t that. th [
el S A8 e, DS IR bffSgB ossure
ﬁ‘tl'?éjgi'liéhp@aét?d&‘;‘l%%%é§g‘%bﬁ_@m‘i@étin%f nfftilie), HEusss, VGifiRg, and

I '

i P

patlents exper i ence euphoria. However, “when nor phi ne
ialteeatmisaftiiee epdoorine Bhdaulgnaivisenaryogs sysiems. a

pai n-free jndividual, i ' I :

s A Srigat e o e L B W bR et
gfcgyfs wﬁ‘n&)’ﬁbé‘seéﬁcohéﬁ&idﬂefs& WhetPiepspdtictdoses of morphine are
Ifficulty in nmentation, apathy, |essened physical

givanviot patientsiwitbhajin shey repert that tae gaireisHasy nterse, less

Elscpmfpriies o 2ol ebner RERfiaT B Bl Ricl e 6Pfstress.
UWIePPalidnts ;ex?)éﬂéﬁé@bﬂﬁho@d—l@ﬂdﬁrphﬁh@ﬁ)mammélm a selected
al kal oi d opiates (e.qg., norphine, etorphine,

Jiain-telsving desaismiven txaman-iregrirdiyideat. the experienge isgjot

q : > AR .
SRS blegsaf. rélsBR 2 bt ot Bty g iR} tso gacr. 21
Dol Mabilitytaresndardiata) difficdltp vy sevitatipr; @ipady, éedsened
of both opioid peptide anal ogues and al kal oi d Oé)i ates
hsisal eetidty) r \igHal iagHEY G bietnargy epv, pasue.

Accor dhaglikinHBESIBH AbAIblecch PAIRbIRCSGRIBBbbtrs: the

di stinct oprord receptor types have escri bed:
ggjlid_oid,pdgﬁﬂpa rgeugd, the .enkephhlkinsyayaorphicsd) angoendarphins) and the
iy ariidoda s, TRt o BharbhmerapE5AS)
(§19Js7e)qg%ﬁ? i iffigl deﬁ\'o'nsfrﬁfi&?o%p%@&ﬁd%ﬁ 8ités (Pert, C. B. and
receptor types appear to share the sanme funhctional

rSxoydenj Sni., Bcienae( 1971331 70eAI1-10°04), theadiffiecentiah gharmacological

A ulicigaRr s BB T Brtb el PERick aRAPRLFS pBp aligloid opiates
‘é%e?vcgcgi@gﬁlﬂ{e%?é in#iﬁﬁé;?/l@%ﬁi&ﬂ ra6éptoes. it ordieiglyntirbe inafomically

annel s (Evans, C. J., In: Biological Basis,
cdncSphamaansiogidalledisct@pioid repepiar ipes Bvedgamdascribed:

e, 58 e L 28 b b TaBlyes s Sy e
QUesFem&hn M., SlledlocheR COINYEU: AIgEd1 £81; 1L, J. A, et al., Nature
(1977) 267:495-499).

All three of these opioid receptor types appear to share the same
functional mechanisms at a cellular level. For example, the opioid receptors
cause inhibition of adenylate cyclase, and inhibition of neurotransmitter release
via both potassium channel activation and inhibition of Ca® channels (Evans,
C. J., In: Biological Basis of Substance Abuse, S. G. Korenman & J. D.
Barchas, eds., Oxford University Press (in press); North, A. R., et al., Proc Natl
Acad Sci USA (1990) 87:7025-29; Gross, R. A., et al., Proc Natl Acad Sci USA
(1990) 87:7025-29; Sharma, S. K., et al., Proc Natl Acad Sci USA (1975)
72:3092-96). Although the functional mechanisms are the same, the behavioral

manifestations of receptor-selective drugs differ greatly (Gilbert, P. E. & Martin,
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(1990) 87:7025-29; Sharma, S. K., et al., Proc Natl
Acad Sci USA (1975) 72:3092-96). Although the

wo mvspdasnl nechani sns are the sane, the behavP@r/ab2004/019911

mani festations of receptor-selective drugs differ

R phrhbs) B Sy iAo Fopen BIEHES lnay bo
itipl4HIE R Bait o B bnd@riibd 186RIAIBOAG diffsi@ht Ritepforshe

er ent recept ors. Delta recept ors have a nore
di scr @adtadiesepidrsihave awnpre discraie distriauticmwitg thegrammalian

A
PGt Ser dhastmupureecion, oo soplgcn

alubercrasehqucarrmﬁqygtatlomgeg)thqpe ahagrtemﬂ%énsgur A., etal,

%ﬁ qu renanlass[cg&%%qg %loeéjg%f ﬁgonfabf}@@eﬂuhe%eréﬁgrﬁably devoid
%@%leé r@étg)tgrs iHéludingodieh mbﬁmec\é@to?gms ( 1998)

di scl ose i peridines t

i ar net hyl i den
opi of ® deloyas! EsRobetis aod< en gioue Szion NU38E%e (1999)

ShABRPRURL A PGSR} RS it pr AR bufoes
Er%g%d%ﬂq %hsg‘e@@sfeme M@hﬁaﬁﬁd{ﬁo{ O esenhitveRtidre21169

sel endxAlRrmensy §-. )H“n&i%’ng) 1%95'9’@ Angi ihers, IS, Bt pd 66672
é?s b3 1 Worlg ond PEtEht Jﬁ%ﬁ@éé’%@?ﬁe@g%ﬁ& £p P31 (203) disclose 4-

Scrdse” conpounds I nventi on.
Ktis-eor, seledoxariieese-Drylidendppipeddimes droaotidings thabater5-HT s

ot et S RO AR e lerin
t hat fjf Ar@idthersineN ed. TI8SA, 4‘974‘0\Vc§lun’(é31’\PV|ﬁges 57-61

do not dse or suggest either the structure or the
atisclose yome plperlahdldpoardmwatlveswf w@@@m(enem &apihenes,

ti sh Pat GB,112 1966
SFbeGErith A4 ACaRTES DA A6 PEREIPI FodRSs 1BBse FhhdS?
HWER] 16 AbBHBCloRBLr sQl%@éi#ﬂ Sithes, th@%ﬁﬁbﬁfré loahégetivity of the
sedating, diuretic, and/or circul at ory-active agents.

Tdorspouriseoit the res@vidnvertiont er si gnificantly fromthe

o R Y F758%d PR BB ERS
neMyAeURN2BEfdxEpmethat arahtickolinerghs anti-convulsive, muscle-
relaxing, sedating, diuretic, and/or circulatory-active agents. These, agents,
however, differ significantly from the compounds of the present invention both
structurally and pharmacologically.

There is a continuing need for new delta-opioid receptor modulators as
analgesics. There is a further need for delta-opioid receptor selective agonists
as analgesics having reduced side-effects. There is also a need for delta-
opioid receptor antagonists as immunosuppressants, antiinflammatory agents,
agents for the treatment of neurological and psychiatric conditions,
medicaments for drug and alcohol abuse, agents for treating gastritis and
diarrhea, cardiovascular agents and agents for the treatment of respiratory

diseases, having reduced side-effects.
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I mmunosuppressants, antiinflammtory agents, agents
for the treatnent of neurol ogical and psychiatric
condi tions, nedi caggRisAR?TOETYEE AIYENTIORP!I abuse,
agents for treating gastritis and diarrhea, o

car di Ghrespreisant iyentien indiretiet te composhionscemprising af

respiratory_di seases, having reduced

CORRUNALRR ROTEGWRARY OF THE | NVENTI ON The pr esent
invention is directed to conpositionsZconprising a
conmpound of Formula (L) B8 FO sherein: R
and R2 are substitpgen y Skl ected from
the group consisting f A Q d Rsal kanyl ; R3
is selected fromthe group CcghsistiRg of hydrogen, G
~al kanyl, hal gi-3 (Ci-8)al kapyl, C2-8al kenyl,

C2- 8al kynyl, C3-8cycl oal kanyA,| cycl oal kanyl (C i-8

)al kanyl, G . 8al kanyl oxy( G- )al kanyl, C -8

al kanylthio(C i-8 )al kanyl, Q%droxyd -sal kanyl, G

. 8al kanyl oxycarbonyl, halqgi .3(C . 8)al kanyl car bonyl ,

fornyl, thiofornyl, carb ] phenyl i m no(C i
_8)al kanyl, phenyl (C]- 8%@&1\%%\/{1) phenyl (Ci -8

P any | " and. het er oal yKChaL kany L. whor &1 -pheny!

_8)al kan an et er gar A anyl ; rei enyl ,
napht Hy g'&‘iﬁ Bzr?é?élléat";&dﬁ%ﬁ '8865?'?%‘?1'&'34 ﬁ@%gtfﬁlrﬂlt%% group
with one t ' ' ently sel ect ed
ih one ! Gciapemkiosarig CadapgRgent |

C2- I6E| Rge:syée_lecﬁ‘ed j@(ﬂa ktmlgtclmpycorlmmtm@, ofChygrogen, C.galkanyl,

. 6al kanyl a o, di . an am no, G

. 6al kanyl Cgl}aﬂgm;&«s@lkar}y&éﬁ@ﬂk&m@g% Ge:spycloalkanyl,
al kanyl car Q&%Yda’ﬂ@r\'&ﬁ’(&%alk&ﬂ} k@ﬂéﬁlkéh)él’@)gfr(llg1-s)alkany!,

1,
. 6al kanyl sul'f onyl , “hal ogen, "hydr oxy,
C1.galkanylthio(C4.g)alkanyl, hydroxyC4.galkanyl,

C1.salkanyloxycarbonyl, halos.3(C1.g)alkanylcarbonyl, formyl,
thioformyl, carbamimidoyl, phenylimino(C1.g)alkanyl,
phenyl(C1.s)alkanyl, phenyl(C4.g)alkenyl, phenyl(C1.g)alkynyl,
naphthyl(C1.s)alkanyl and heteroaryl(C1.s)alkanyl; wherein phenyl,
naphthyl and heteroaryl are optionally substituted with one to
three substituents independently selected from the group
consisting of Cy.galkanyl, C,.salkenyl, Cs.salkanyloxy, amino,
C1.salkanylamino, di(C+.galkanyl)amino, C+.¢alkanylcarbonyl,
Ci.salkanylcarbonyloxy, C4.salkanylcarbonylamino,
C1_6élkanylthio, C,.salkanylsulfonyl, halogen, hydroxy, cyano,
fluoroalkanyl, thioureido, and fluoroalkanyloxy; alternatively, when
phenyl and heteroaryl are optionally substituted with two
substituents attached to adjacent carbon atoms, the two

substituents can together form a single fused moiety; wherein the
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fl uoroal kanyl, thioureido, and fluoroal kanyl oxy;
al ternatively, when phenyl and heteroaryl are

wWopisoeEBl y substituted with two substituents BtT/ESIVEH019911

to adj acent carbon atons, the two substituents can

t oget her form le f d wh [ hef
morety i s we@i‘fré;p”t%a%wl%%%dﬁuﬁhémvéﬁh%s § ot 1Ef)s -

- (CH2) 3-5- 4 é@(_pﬁ d.i-3 0; R4 is one to three
substltuents in p@ ently sel ected fromthe group

consi $yiisgnefto lilyecgdstitu@nts Bwap@nylbntlyZSel@ateobiﬁglm the-group
- al kanyl oxy,

al kanyl ) amcgass@pg oégyg(wpcg %Ikgpwnézsallkgnyl C1 -salkanyloxy,
- 6al kany!| C%rnmﬁangénka@am% O AREPINBRAE,. O

_b6al kanyl am nocar bony! | 'kan ?) am nocar bonyl ,
G .6al kanﬁ«eaﬂmmdamnnwx CQaIkamdlcethylnX}o G-6

| kany! sul f
Py oxycar soralkansgeeRopy Bkl Rorabony
furanyl, i mgi@azalkshy l)ami}mlrb/dnyl Impéalwényma"rd@hylawno

i soi ndolinyl, ‘i'soquinolinyl, isothiazolyl, isoxazolyl,
napht hyr i len)ﬁlalk%lxﬁlzl@L Gn-salisapdsulignyl, hlpaew fydroxy, cyano,

pyri dazi ny VE
qui nazol i n)”ydp%iy %Q@ﬁlﬂu‘?gaﬁ%d‘ﬁrﬂééﬂnﬂ‘ Chﬁémn%';‘()gi furanyl
tetrazol yl imiddzere) iMbazdiy m@iwwlhdoﬁﬂxqusomidbﬁwll |saqdmollnyl
f1 uor oal kanyl oxy; or optionally, when R4 is two

subst i t uentigothiazalhdsoXazoht mhyr&ﬁﬂoﬁxﬁ% pyrlaﬁ@yl

two subst |t f ;
wherei n t he use%’ ﬁgﬁe{}?ﬁyl &érelq @:t eg’quro ,fpﬁgrdg?bﬁ%ﬁazolmyl,
::onfl sti ng q;vfr;el(r@-mpt awcguzuraynédqwrﬁaiiﬁﬁayli térﬁoj)]/clﬂﬂlamlw,ne

o two substituents independent sel ect e rom

group consitBioPhgny fl H?r&aﬁi?éw Igﬁ{woxy, or opPonaIly, when
C2- 6al kenylg &(}W{) éﬂb'égf‘ ‘t’§(¥tt?<§’r\'8d1fb a(@acent carbon atoms, the two

al kanyl am no' I kanyl ) am no,
. 6al kanyl ceettbshwentﬁogeﬁwm‘armIa:smgbn’ysedynonejy, wherein the

o o e Bk PSR 0T BBt o (o

_6a| kanyl s lﬂrfoorUdOHg)1-3O—,

Rs is one to two substituents independently selected from the group
consisting of hydrogen, Cs.galkanyl, Cxsalkenyl, Ciealkanyloxy,
amino, Csalkanylamino, di(C1.salkanyl)amino,
C1.ealkanylcarbonyl, C4.salkanylcarbonyloxy,
Cs-salkanyloxycarbonyl, C.salkanylaminocarbonyl,
C1.salkanylcarbonylamino, Cialkanylthio, C4.salkanylsulfonyl,
halogen, hydroxy, cyano, fluoroalkanyl and fluoroalkanyloxy;

A is <(CHz)m—, wherein m is 0, 2 or 3; preferably, m is 2 or 3, and most
preferably, mis 2

Y is «(CHaz)nX- or -X(CH2)n-;

XisOorS

nisQor1;

ZisOorsS;

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically
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hal ogen, hydroxy, cyano, fluoroal kanyl and
fluoroal kanyl oxy; Ais - (CH2) T1-. wherein mis 0, 2

wo@roo3noyseferably, mis 2 or 3, and nost pref ePEbU§2004919911

is 2 Y is -(CH2)nX- or -X(CH2)n-; Xis Oor Snis O

; Is Oor S;_and enantioners, diastereoners,
t%??@??&'%sa%m%?%% or pharmaceuti cal ~accept abl e
salts thereof. Finall y, the present invention is
directed to veterinary and pharnmaceutical conpositions
cont aiFfinalty, therpreseshs invienEon nsiine¢tey tatveterinary med

RecebiE RSN sori NG Srabelitds Sk Fen R wherein the
tW|msA§ré{§s%ﬁ et &t ild ft?sé\%rb%uﬁ‘% WaARIHIbE®SH animals.

are 1 ntended to have the fol 'owi ng nmeani ngs:
"Cal ' (where a and b are |ntegers) refers to a

For xanp! o, DETAEOHBERERIPTIOR TR Y PRNTION 5 S,
3 carbon atons "Alkyl :" refers to a saturated or

unsat urated, branched, straight-chain or cycl
nonov aAseuseahj;neremahhscfnlI@\mgdmdecumﬁd/@cumwen@eneﬁé\mhave the

ane D atomfroma single carbon atom of a
38”%‘?4'3195%%3&%8 al kene or al kyne. Typical al kyl groups
i nclude, but are not |limted to nmet hyl ; ethyls such
as ethanyl, ethenyl, ethy s suc f

sl oars

propanQbﬁy(Wh?fﬁoﬁ)aﬂ @@neln e‘gﬂq) Ppdpara ica cgntamlng from a
, 0

Cy%%%rpgﬁ a%o?ﬁls Eahgﬂecﬁ gg(ra)ér{ I%Rﬁ %d%n@{ésja Mdical containing 1,

@ 6p3 bayberlatdms prop- 2-yn-1-yl, etc.; butyls such as

but an-1-yl, butan-2- yl, 2-net hyI - propan-1-yl,

2- net hyl - propan-2-yl, cyclobutan-1-yl, but-1-en-1-yl,

but 1 (%) !y - = Br Ly , e . _ .
ot Akgr lle:fer% l}tggaf%{J&&ﬁé@?&#p?@l}’/w}?%&?%ﬁfhgd, Strdight-chain or
, Grclic mbrﬁ}\mlentdwdrcmmbeﬂ radicdl-ddrivedylny thieuentovahoBoyé hydrogen
cycl oputa- 1, t-1-

Bl g sficle ebos. ot badirt ke o gralkyne. Typical

alkyl groups include, but are not limited to, methyl; ethyls such as ethanyl,
ethenyl, ethynyl; propyls such as propan-1-yl, propan-2-yl , cyclopropan-1-yl (),
prop-1-en-1-yl, prop-1-en-2-yl, prop-2-en-1-yl, cycloprop-1-en-1-yl; cycloprop-2-
en-1-yl, prop-1-yn-1-yl, prop-2-yn-1-yl, etc.; butyls such as butan-1-yl, butan-2-
yl, 2-methyl-propan-1-yl, 2-methyl-propan-2-yl, cyclobutan-1-yl, but-1-en-1-yl,
but-1-en-2-yl, 2-methyl-prop-1-en-1-yl, but-2-en-1-yl, but-2-en-2-yl, buta-1,3-
dien-1-yl, buta-1,3-dien-2-yl, cyclobut-1-en-1-yi, cyclobut-1-en-3-yl, cyclobuta-
1,3-dien-1-yl, but-1-yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl, etc.; and the like.
Where specific levels of saturation are intended, the nomenclature “alkanyl”,
“alkenyl” and/or “alkynyl” is used, as defined below. In preferred embodiments,

the alkyl groups are (C1—Cs) alkyl, with (C1—C3) being particularly preferred.

“Alkanyl:" refers to a saturated branched, straight-chain or cyclic
monovalent hydrocarbon radical derived by the removal of one hydrogen atom

from a single carbon atom of a parent alkane. Typical alkanyl groups include,

6
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al kyl groups are (G - C6) alkyl, with (Cl- C3) being
particul arly areferre

Bakt araehipite é%éaetwae@l?ﬁmé*ﬂ?baav'say@h@é propan-1-yl,
@’88&‘?'2 rﬂc;%f(%r% ahbep, badi &ﬁy ﬁlfl§ isyed a*é)bdtgﬁ—ﬂﬂ”@ﬂ@'n 2-yl, 2-

one rogen atomffoma s e carbon at om of
paemlyt-pmdamnﬁyl Pyrmietiayl- md);kamﬂl-yl,gtcwlqimtanrdl yldeth,LﬂnChﬂ'@ like. In

PS5 Pob el DB Yan AT iR Ayl 5l 5. beng
but 1-yl, but 2-yl, 2-
M@ﬂgé‘?&%ﬁnﬁas et h§| prgpgﬂ-Z-zl,
c?/rglgbuta?lillh eltﬁ iandthellke Ingreferred
odi nent s e al ka
Wi th (Aj_mu”r;@qug%amnur@a rouéf)istarraeiﬁbtgge glgﬁi lé'@@@f cyclic
r
(R0 TSN R a0 3 st b s Bitprpduie
dnmdcmmmd- mﬂmmbéobe rm/dnbgemawnbirotma srr@ie)aarbon atom

% OE@ereg R genﬂﬁ@o%qﬁgngﬁénfg@ﬁhﬂ%??qﬂ%sg ﬁ”ﬂ@s gpgfo(gmatlon
afftﬁm 5O B5AEEdrRs R OPYicA MBS Eak,; by aieomdt imited

enyl groups 1 nclude, but are not
etbheﬂnphyl pmxpmlm suchuea pacp-rerpd v eprop- yen-Z-yl prop-2-en-1-yl,

88‘ '?B%‘)% é}ﬁd“ilggﬂ 1@{,1 fgép&glbgpoglnp@lezry? IM%’M? such as but-

w&h 1a§| But-1-eh-21y1, Ip vﬂethwﬁroé 1e8n 2=yl but-2-en-1-yl, but-2-en-1-yl,
2-met hyl - prop-1-én-1-yl, " but-2-en- 13/ but - 2-en- 1-yl,
mut-ZzeenZ yd, puta -bdraien-1-gl, Butend B-¢ien-2-yl, cyclobut-1-en-1-yl,’

but r%t 3:&1 %bb@éﬂ g%é a]tlﬁ %téd)gé'ﬁj-t efike. o

and t he I|ke "Al kynyl " refers to an unsaturated
branched, straight-chain or cyclic ponoval ent

hydr oc Ayl rrefars 40 aﬁd’lﬂsﬁ'&'@feq @%‘Phéﬂesﬁgbbﬁh%ﬁr%&ﬁd'c
;@éﬁ#\?@lgﬁ]{'@/ﬂ%é%%ﬂ 13 C,Iaﬁ‘ ﬁa\?ﬁﬁ%\f?é st ont e”t%rﬁé!ﬁ rc%ﬂ%h triple bond

srngle car 58h al ky
Tyarivedl byaineyreyhowl ofipae ihydiagds, atbort framea sivtgle canlaoemobtom of a

s el i il il o
CHplpE i ke Fg el op-2bh B Bl auc s bt

ayricdny, butadiya-8-g, buedjyeet-yl efg:; and thehlikch one or nore
carbon atons (and any necessary

“Heteroalkyl” and Heteroalkanyl” refer to alkyl or alkanyl radicals,

respectively, in which one or more carbon atoms (and any necessary
associated hydrogen atoms) are independently replaced with the same or
different heteroatoms (including any necessary hydrogen or other atoms).
Typical heteroatoms to replace the carbon atom(s) include, but are not limited
to, N, P, O, S, Si, etc. Preferred heteroatoms are O, N and S. Thus,
heteroalkanyl radicals can contain one or more of the same or different
heteroatomic groups, including, by way of example and not limitation, epoxy
(-0-), epidioxy (-O—0-), thioether (-S-), epidithio (-SS-), epoxythio

7



associ ated hydrogen atons) are independently repl aced
wth the sane or different heteroatons (including any

woeweseHsy hydrogen or other atons). Typical PCT/US2004/019911
het eroatons to replace the carbon aton(s) include, but
are not limted to,

Ot BREXARNE - QMR- 5 iR NReD P BEMeHmN I SNR ), azino
(G2 STV 900, A0SO Ao L AELSTE) fosphane
eexahm),e,r‘amuufano (J—Bhigt—;a,tsudfnnyle(eﬁé@)z() ad the likpiwhereyeach R' is

, thioether dithio (- SS- ),
é’ﬁ%ﬁaﬁ'ﬁe@@yh ragemor (gpogz@ ﬁ&gt - O NRL - ), inmino
), biimno (- NR - -), azino (=N-N=),
azo ( N:N-) azoxy (- N-ON-) azimno (-NR -N=N-),
phos pHBamr{tAr@hiaﬂb Rihg Svsmmf emfer$ to ghizinspturgteck QWJJC or

&ngﬁg g St’%et hﬁ@nyg% q&njuga Ri{pgr%?fje‘jﬁ%%ﬁ%%,c\élly

ﬁﬁl@é@l WIthfﬁfh%r&efmlﬁﬂoﬂ‘b%?émrérbﬁ%t@fmg $ystém” are fused ring

ycyclic ring system having a conjugated p el ectron
systeems Irswblchfor@d)n yoren Ung@ ate aramatic ane opefarAneieoings are

t,aromat,ic.rin S
BRyBMd O ks Fathe. SR, T eRfiplelfitfank) ke pfigRalene,
8. eprﬁ:@ﬁpéﬁreﬁt arsrHad ﬁﬁlg @gswmmrmee 6ut amﬂibtasmtéd)to
exa i ndane, indene, enal ene, etc. Typi cal

W@nthmlﬁﬁﬁ'aa@@lanh’iwg?@,tWh%ﬂmlengu@n racens, azulene,
elipkBR e e O MrorAHABAL, 1RB Moxacene, hexaphene,

HuxakaRe asdadaceits s—indiveast melaae, fridfmee naphthelenee netacene,
hexaphene hexal ene, as- |ndacene - indacene, ind

iasiRAENEn SEHAIBRE CNEleNS PEOkE? Gé‘i%@ﬁe aGeREea PERE! ene,
PP eng Voot o AR RABRAGEAS, pRERS Aheens, prone

Pyeartivesnee, rpbicene trlpheaylehee’mm,aphtttale:rm]eand the like
tri phenyl ene, trinaphthal ene, and the |ike "Aryl
refers to a nonoval ent aromati c hydrocarbon radi cal

deri ved ¥ refers to a monovalent aromatic hydrocarbon radical derived by

the removal of one hydrogen atom from a single carbon atom of a parent
aromatic ring system. Typical aryl groups include, but are not limited to,
radicals derived from aceanthrylene, acenaphthylene, acephenanthrylene,
anthracene, azulene, benzene, chrysene, coronene, fluoranthene, fluorene,
hexacene, hexaphene, hexalene, as-indacene, s—indacene, indane, indene,
naphthalene, octacene, octaphene, octalene, ovalene, penta—2,4-diene,
pentacene, pentalene, pentaphene, perylene, phenalene, phenanthrene,
picene, pleiadene, pyrene, pyranthrene, rubicene, triphenylene, trinaphthalene,
and the like. In preferred embodiments, the aryl group is (Cs.20) aryl, with (Cs-10)

being particularly preferred. Particularly preferred aryl groups are phenyl and

naphthyl groups.

“Arylalkyl:" refers to an acyclic alkyl group in which one of the hydrogen
atoms bonded to a carbon atom, typically a terminal carbon atom, is replaced
8
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t he renoval of one hydrogen atom from a single carbon
atom of a parent aromatic ring system Typical aryl

w@emapesisncl ude, but are not linmted to, radi CBEBUS2004/019911

derived from aceant hryl ene, acenapht hyl ene

acephenant hryl ene, .ant hracepe, a I
ST AB it ol ipICH I AUkl oHaS TR TGe IR B e dick e to,

| nﬁ?ﬂg?%erﬂﬁiﬁ%ﬁﬁw y Heﬂg%ﬁéﬁé}?-1 - néﬁ}QHﬂﬁf&hYll pdane,

ene tac oct’aphene, ~ oct al ene,
mghmyhethaanttyl 221a¢)htluiyleﬂnen ‘pghmplattmquzw; al ene,

pen agg%%eﬁgﬁé%%ﬁq@o@gﬁttﬁ lélﬁ gfeggt%cqfr & Q&yl r%me%es’are
tlﬁtbflﬂ@&‘yg%rlﬁooéﬁélﬁﬁﬁ@taﬂ%lﬁﬁﬁyl Qﬂﬂ’aﬁé?ﬁll hhiRr a'rylal)kynyl is used.

preferre di ment s ryl "group is (C5-2
\jlint Me(éiﬁedtéynblmeinmgnllsathe aMaikyl;grwrefSe(ﬁm) arylalkyl, e.g., the

il 5 S LSBT e o
fudih & GeRo adpiar e pIeh ST emifdmeR s Ay R Bftup is
r(ég1 %8‘2}“ thB ardfi Y |k§riﬁ'o?% J<yngb’u?1gﬁét¥ e ahrikylYroup s (C1-s)

but ar e ‘not

Zmiheeydrelt haietyl i(Cs-12). plE@J@Wrﬁbll’@preieryéd arylalkyl groups are
napht hyl et hyl, 2- napht hyl et han- 1-yl ,

Ddheaylaikanyés. hen- 1-yl, napht hobenzyl, 2-
napht hophenyl et han- 1-y| and the |ike. Were specific

al kyl noieties are intended, the nonmenclature

aryl aldsaan &Io;ﬁr”)fbfé@'fd'a Ao Bféﬁoﬂb&)’ﬁu‘élghﬁchélﬂdar cyclic

[In preterred enbodi nents,- the aryl al kyl grou

(nmer@) entriydipegrbona@lephol mﬁgc@ d@;wﬂd yameerﬁ}mov(@,l of the
T BRYF o b RGBS b M2 LS, B kibrony

qu@@ g RNk, Ik afé Mbﬁllrhltédwcrbl@thaﬁy(o@ étin)anyI@xg, prdpheyloxy

kanyl, al kenyl or al noi ety of the aryl al

Sroups FUCh s TESpamd-APS KA CHEG )] Bropes AIoRy &eis)2CHO-),
B 0 L BB TR, ot

Sfiéxay, @hinettyiiphosan-g idxye ZHmeﬂwpavpamgqnwcpdnbutan 1-yloxy,

al cohol radical d d by th I d

aﬁtwaaneﬂm@am?éféﬁée gesuments e Myl o yéé? i (Cra)
ted t

OB o8, i gl Being g ﬁ['ﬁffﬁ"gerf%“a%% such as

pr opan- 1- yI oxy (CI—BCHZCHZO) pr opan- 2-yl oxy

((CH3) 2CHO ),

“Parent Heteroaromatic Ring System:” refers to a parent aromatic ring

system in which one carbon atom is replaced with a heteroatom. Heteratoms
to replace the carbon atoms include N, O, and S. Specifically included within
the definition of “parent heteroaromatic ring systems” are fused ring systems in
which one or more rings are aromatic and one or more rings are saturated or
unsaturated, such as, for example, arsindole, chromane, chromene, indole,
indoline, xanthene, etc. Typical parent heteroaromatic ring systems include,
but are not limited to, carbazole, imidazole, indazole, indole, indoline,
indolizine, isoindole, isoindoline, isoquinoline, isothiazole, isoxazole,

naphthyridine, oxadiazole, oxazole, purine, pyran, pyrazine, pyrazole,

9
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cycl opropan-1 -yl oxy, etc.; butanyl oxy groups such as
but an- 1-yl oxy, butan-2- yl oxy,

WQ@ 200800818t pr opan- 1-yl Xy, 2- et hyl - propan- 2- y| BP&/S2004/019911

cycl obut an- 1-yl oxy, etc.; and the like. In preferred

enbodi nents, the al kanyl ox r are é] Cl %‘P .
QWQH?'D@XW@'B%W”WFW (S rpga PHé‘”Ea Ying Ig}q,ﬁumollne,

d a ot :
Pt ouircRafife, s8R RRay SelrskoR thiiinene, tiazole,
cantimneataoohths likepl aced with a heteroatom Heteratons
to replace the carbon atons include N, O and S.
Specifically included within the definition of "parent
het er GM; réfRes ®YS nfdRovalirt ﬁé#ér%@rdmﬁﬁc Fadit&erived by

re rings are aronmati ¢ and one or nore

rthegsmawal cfaine laydardgen atorwgtam at ssdglesa;tom efsa patgnt

d
hedgleimals Hodavatent, IYPFIbheEroAT aRbPhagl o ke oo
rlihﬂ%oG%SPé‘dﬁalb'b‘"e'rNQ&afrdhhlbaﬂfé%oié)tlmliddﬂol@Ci'ndlézole indole, indoline,

car azol e, 1 mdazol e, indazole, indole |ndoI|ne
iindiaiZing, ienindalej tsomo@,lmesl@oqumplnn@, IS@@@?@'&]@QX&,ZOE

: | hthvri d.ne. .
B L et AN e et
Wn'd@ki'ﬁ@; pPiding] ByritRidindy, pyelote, gyroliginez joimazoline, quinoline,
qui nazol i ne, qU|noI|ne U|noI|Z|ne qui noxal i ne,

tinalizines quinaxalineetiazokn thiaggoles Fhl@%ﬂ%@n@lonhqr@z biazole,
SRR P8, I B s, RSB v

ry flentbered cheterdaog ewith therOf hembered hgteﬂfoatytb beig particularly
parent heteroaronmatic ring system Typical heteroaryl

gQréfﬂi@d ncl ude, but are not limted to, radicals

derived from carbazol e, imnm dazol e, indazole, indole,

i ndol i ne, indolizine, isoindole, isoindoline,

i soqui“Qykcloheteroatilyhi eefetseto a satusatetier unspturaiad eionecyclic or

el badieadatioR Bpercarae ot ibie Aot Wik AiQor S. In
YR | Sﬁé&ﬁed %%Wﬂ%hfkethﬁoéaygfléﬂété\%alwmw doAit&iR: up to four

qui noxal I ne tetrazol e e, thiazol e,
tﬁatemmms maiemermmtlymi&dhed\ &omaNd Q orS| Typicall gycloheteroalkyl

oBisSrs e G0 SR o iS5 SR e Bl BobigoBzo e

P@dﬁﬁét bipataihe, fp&fidine efyrazEhih@N@iredliamds Yuiriuclidine, and
rs to a saturated or unsaturated nonocyclic or
the like. In preferred embodiments, the cycloheteroalky?lls a 3-6 membered

cycloheteroalkyl.

“Cycloheteroalkanyl:” refers to a saturated monocyclic or bicyclic alkanyl

radical in which one carbon atom is replaced with N, O or S. In certain
specified embodiments the cycloheteroalkanyl may contain up to four
heteroatoms independently selected from N, O or S. Typical cycloheteroalkanyl
moieties include, but are not limited to, radicals derived from imidazolidine,
morpholine, piperazine, piperidine, pyrazolidine, pyrrolidine, quinuclidine, and
the like. In preferred embodiments, the cycloheteroalkanyl is a 3-6 membered

cycloheteroalkanyl.
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bi cyclic al kyl radical in which one carbon atomis
replaced with N, Oor S. In certain specified

werwediarent s t he cycl ohet eroal kyl nmay cont ai n BEI/US2004/019911

four heteroatons independently selected fromN, O or
S. Typical cycloheteroal kyl noieties include, but are
not limted to, radicals derived fromim dazolidi ne,

o ph@bgerahefaresmaﬁw’gef&s [ [%sd.elttﬂ%t?@yc%ekbgc; 8fbicyclic alkenyl

eatbloell imemhish dneecaroh abmhéds ozplaged ivithaN,30 ®r e nivecestain

cycl &gsteroal E{%}‘éﬂ@d tero Ié(r&Tm? ﬁtg%ﬁe@ t]por'Tjr
‘M@t%aﬁﬂﬁs Wéﬁé‘?}g@h%b%c@wﬁ@ﬁﬂq o Ss Nr pﬂ:éﬂcy@loh’eﬂeroalkenyl

certain specifie dinments the cycloheteroa kanyl
rmgletlesﬁrdeeJ [:but aré oot liméee taaadioald dermshiemt imjdazoline,

SSHSBS, PSR e kB g Vb TEbRURR Htboaiments,
48é i y&%éfé?ﬂélkahﬂ% al 3-8imembersP bydiohGterddiRamAazZi ne,
pi pefidine, pyrazolidine, pyrrolidine, quinuclidine,

and the Ilke In preferred enbodi nents, the

cycl oh ?fefﬁiﬁiﬁgkcgfﬁqﬁﬁg ne qr mo ¥drogen atoms

cycl oh

&b l@a%hﬁﬂdwwl réplaced iwithcthiesehk eﬂyliffdrenﬂl slﬁﬂstltuent(s)
whi ch one carbon atomis replaced with N, Q or_S.

cTefpmlrsUBg@t@BﬂtSelacwﬁlsoauh@r@t%ottlmtemg cﬁ% o-a‘Pkeﬂ»l -OR,

u f hef@s 0 ms_ch
Wect éd%gbmgNL%O %ﬁg _E?ﬁpl (itea)lQ cycl ohet er oggﬁh INCO
€8] N0 NeNOIE=NRUENA-NIHOH, 14 $(0)ed, L§(0)0Ho aEOLR,

G, DO 4 RER, PR, P S IR TERNX2c0)oR,
Cyc@net e‘rgg (E ﬁ ?Yé %ﬁeteg)@l%an@t OJNRR, 3C§Sm%rﬁﬂ

bstriuted refers t
r-20{NRJNRR, MBneheacieXos mﬂnpmri@dtlwgdtalagmréprafwabb{cﬁ —Clor

S e ey &5 FRsRRde Ly ot Aol bl el SYmd o

: @kylfd‘e'ﬁbt §ﬁ<§ﬁ®ne aérl alkifélkyl é’l%lheTQroa1kyQ%etero@ryl%teroarylalkyl

NED eterad@s-hetend@lkwy, Meﬂnﬂ@heren@l?refeme@qubstltg(e@jszloclude
&y%}% Zﬁaw&%glalsﬁzg&g&lgfﬁzﬂ qoree&ngle{bfgqrmated
“alikit = RikyithS, @SRy cloayPCReycloSkGhBRy, nitr& (3R and
C.salkylamino, Cq.gdialkylamino, Cs.scycloalkylamino, cyano, carboxy,
Cs.7alkanyloxycarbonyl Cq_alkylcarbonyloxy, formyl, carbamoyl, phenyl, aroyl,
carbamoyl,amidino, (C1.salkylamino)carbonyl, (arylamino)carbonyl! and

aryl(C.salkyl)carbonyl,

With reference to substituents, the term “independently” means that

when more than one of such substituent is possible, such substituents may be

the same or different from each other.
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- C(NR)NRR, where each X is independently a hal ogen
(preferably - F, - O or - Br) and each Ris

wo pbepeniadent |y - H, al kyl, al kanyl, al kenyl, aP&ymgi0p4/019911
al kyl i dene, aIkyIidyne aryl, arylalkyl,
aryl het eroal kyl , heteroary|, heter | al kyl or . .
het er JAYQugd té?'éaﬂ'ﬁ“j‘Psurﬁsﬂ}?e’fﬁrW Re %/tib{aecgeesrlgr@}ed side

u QAR =8/ #olard the point

TS REl et ARt el af‘#?%oxyw@oa. A
af laytlachment 8&hly, foh emam@ﬁa &c‘ﬁprt‘ieoalOmlalkanylammocarbonle1 salkyl”

| kany -sal kyl G
S flegl FiPRad <t BRIRITUR no, cyano, car boxy.

Ci . 7al kanyl oxycar bonyl, G . 7al kyl carbonyl oxy,

fornyl, carbanoyl, phenyl aroyl car banoyl, am di no,
(C-i-8al kyl am no) car bonyl , (ar yl am no) car bonyl ang
aryl (G _8al kyl ) car bonyl th reference to

substituents, the term epender@q| yalkamga
when rmre.’%_ba@ %;) ch S ituent is possib
such substit ueht s rmy be the $hne or different from

each ot her. Throughout this disclosure, the termna
portion of the designated side chain is described
first, followed by the adjacent functionality toward

t he IOkaén%dﬁhé@tcéﬂtﬁétpregémslnvémronasaiimb%d ® 4 pbmpyufd of
- eal kanyl am nocar bonyl C_.i -eal kyl" substi tuent

rF@rrewa {lpWheggia dhe strue eﬂsoFW‘m‘lbﬁr@ agdefigeg aeyeIn. - c
al kanyl An enbodi nent of therresent nvention is
directed to a conpound ) mhgﬁﬁin t he
structure is nunb inN"z" Fornula (1)
The present inventro angrb gesi ¢ and
anti-pyretic uses of 'c rising a
conpound of Formula (1): la (I) wherein:R and R2
~are substituents independen sel ected fromthe group
consi sting of hydrogen and

Formula (I)

The present invention is directed to analgesic and anti-pyretic uses of

compositions comprising a compound of Formula (1):

Y. Z
R
Ry—i— o /| N 1
N~ \\ Ro
Rs
A
N
Rs

Formula (I)

wherein:
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bal kanyl; R3 is selected fromthe group consisting of
hydrogen, C _8al kanyl, hal o-i-3(C _8)al kanyl,

w@2s08abHenyl , C2- bal kynyl, C -scycl oal kanyl, PCT/US2004/019911

cycl oal kanyl (C i . 8)al kanyl G . 8al kanyl oxy(C [
. 8) al kanyl

i . salfke®d R ?@gﬁﬁ g@%b@h aige%fh%Tﬁ a&éé f(qawlh S¥oup

8) al kanyl f car bam m doyl ,
phenyl i ni nﬁg*%%@mg of ydrdden é'ﬁ%% %@élh-ls yalkanyl

pheﬂylhl'\eﬁ&selajtadi krenythe gltwtpyctc(rrslstmg ofdlyklyegen, Ci. galkanyl
napht hyl t | | | :
ere . b i B LSS SR
substi tut edﬁ ; el iR %éll’iﬁrﬁﬁ @ygﬁmaﬁw@a«& galkanyl,

I ndependent romthe group consisting o

. 6al kanyl , mﬁﬂwﬁhyj(ﬁ @all@nafl lydyyky.satianio, Gi - 6

I k I C.i | k
gl kg%l 22} %hgﬂ%(r@jloxygg[aqu\?( ﬁéﬁw 8\%?51ylcarbonyl formyl,
Ci_6al kan)thﬁﬁén*h%ﬂ)’é%ﬁﬁmlda -pHdryAmind (T, §)alkanyl,

al kanyl sul f onyl al ogen ro%(qy cyano,

f 1 uor oal kar@henyl(ﬁﬁmlﬁ”@% Phﬁmﬂ( alkRnykaRaAE:-silkynyl,

subst 1 tut s RV R B R ED G PV Ro R, e phomy
carbon at orgapHth etnwl@téhﬁrylta@rﬁpﬁlohewsttltﬂtydmm one fo
single fused noiety; wherein the fused noi Epél%le SAUP

sel ect ed frthﬁQ ﬁ@%ﬁ%sdm%%y(??'@{?d
-Q(CH 2)i - O)(,Rs‘sséﬁﬁé c%fe i rom 6%ﬂ<e?1§7P% etaﬂﬁ%'ﬁﬁ/ﬁ)xy, ?mlno

|ndependent grou consi st

hydr ogen @ 4.qefiedrigganyino, sz@allkanylbamraol maalkanylbevqgnyl
am no, - _al kanyl 6al

. 6al kanyl cdrbest§an Y'%nb@"ﬂp@ ARy V%Q a@'“d

: gg: tgﬂ;: ;’%‘3%0@%{%\}? @, %ﬁ@n‘?&'&}fbﬁw HQI%@éﬁoﬁydlroxﬁ'&ﬁno
fluoroalkanyl, thloureldo and fluoroalkanyloxy; or optionally, when
phenyl and heteroaryl are optionally substituted with two
substituents attached to adjacent carbon atoms, the two
substituents together form a single fused moiety; wherein the
fused moiety is selected from the group consisting of -(CHz)s.5-
and -O(CHz)1-30-;

R, is one to three substituents independently selected from the group
consisting of hydrogen, Cy.galkanyl, Cz.salkenyl, Cqsalkanyloxy,
amino, Cy.salkanylamino, di(C4.salkanyl)amino,
C1.salkanylcarbonyl, C4.galkanylcarbonyloxy,
C,.salkanyloxycarbonyl, Cq.salkanylaminocarbonyl,
di(C4.salkanyl)aminocarbonyl, Cq.salkanylcarbonylamino,
Ci.salkanylthio, Cq.salkanylsulfonyl, halogen, hydroxy, cyano,
hydroxycarbonyl, Cs.10aryl, chromanyl, chromenyl, furanyl,
imidazolyl, indazolyl, indolyl, indolinyl, isoindolinyl, isoquinolinyl,
isothiazolyl, isoxazolyl, naphthyridinyl, oxazolyl, pyrazinyl,
pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, quinazolinyl,

13



6al kanyl car bonyl am no, G . 6al kanylthio, C -6
al kanyl sul fonyl, hal ogen, hydroxy, cyano,

whyasosisar bonyl , C6-i oaryl, chromanyl, chroneemyiUs2004/019911
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furanyl, imdazolyl, indazolyl, indol yI [ ndoI i nyl,

[ 30|hnﬁol [ gyciwnol %&ﬂ%@{zf‘ L . SOt hl a]zg%ﬁ/acé) |azo?|ly|
napht hyri di
pyri dazi ny'tp og}ﬂbh i A%b oa‘mﬁdyﬂbﬁd "FMbrod?D(éﬁ;%W or optionally, when

qui nazol i ny |ny quirnol 1 zi nyl, quinoxalinyl,
tetrazol yl R4 |B|tamcﬂqblsiltuelmt$)gﬁa¢fy&d tof adjecent ¢athon ademos, the two
fl uor oal kan

substi tuent lbgi( %‘?@%Hﬁ%h%{&?%éﬁ' %nfb'gﬁd 5?%'%%@5) "‘E’Wée'" the

two substi tfjesd sndiegas kele iéuffbﬁ] Blengrbp (conem’ting B LICH,)s.5-
wherein the fused I@rrt(‘glqety |Cs sel ect ezp}brgmthe g?oupOC 2Jss

consi sti ng afd -QCHi)8:C~ and CXCH2)|-3 O: R5 is one

E:;?ohp “bSt g ﬁ&nt?su%@*‘%ﬁnde e%d%ﬁ#)z%@l%tetcf RBM RS group

C2- 6al keny'oon@rétm il Pddé??()& _¢@lRaRgl, Grshlkenyl, Cy.salkanyloxy,
al kanyl ani no, kanyl )ami no, Ci
| k | %

. 6al kany! caarbmy 1eeikan5lanumth(ﬁfda&ww8%mm@
6a| kanyl oxy, I
G - bal kany! el cabhar G QRUEBRARORS Y
. 6al kany| sut{gikdnyldaicatsinyl, f@’&b’adkanylammnoarbonyl
f I uor oal kanyl and f! uor oal kanyl oxy \ é(ca??
wher ei n m i Gr-@lkgnydgargonyraming, lﬁy@ytg\o fylsulfonyl,
Xis Oor Jy gg%rzu o>3y c?soﬁ,vatd?ﬁalﬁang'%c?ﬂ@&‘o'aﬂ{é‘ﬁ&ﬁyxy,

di ast ereoners
phar mw#(mﬂg)m—mbeMI&m Es @& b3t her eof . For
enbodi mant gr%{j i nvention, preferably: a)

R and’ F@' é |ndependently sel ected from
the grpwpo or s;

nisOor1;

ZisOorsS;

and enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.

For embodiments of the present invention, preferably:

a) Ry and R; are substituents independently selected from the group
consisting of hydrogen and C.salkanyl;

b) R1 and R; are substituents independently selected from the group
consisting of hydrogen, methyl, ethyl and propyl;

¢) Ry and R, are substituents independently selected from the group
consisting of hydrogen and ethyl;

d) R; is selected from the group consisting of hydrogen, C1.salkanyl,
Co.galkenyl, Co.galkynyl, C4.galkanyloxy(C.g)alkanyl,
C4.galkanylthio(C.g)alkanyl, hydroxyCi.galkanyl, thioformyl,
phenylimino(C.g)alkanyl, phenyl(C+.s)alkanyl, and
heteroaryl(C+.s)alkanyl; wherein phenyl and heteroaryl are optionally
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consi sting of hydrogen and C ~al kanyl; b) R and R2
are substituents independently selected fromthe group

w@omsistisng of hydrogen, nethyl, ethyl and propgl/pSmp4/019911

Ri and R2 are substituents independently sel ected from

the group . consi sting of, hydr n
sel ecteBsttpisd Wi Ogg&eﬁh@éﬁq@ﬁ' 6fﬂ4§%ﬁf@§g}|y selec?ed from
_8al kany ,
. 8al kanybox%%éw ! C %(%%y (élrholxg, ot optionally, when
8) al kahghy! dnihetey@ryl 826 aralrmallytshlbet’ ’rollteQ/WJth two  substituents

ng 2?’%@98@%% gdbe?g]ng %théi Fqu Heay% 1)1 h Ots: toget%erforma

het er Qi AR ﬂBiét&’r\ﬁhéﬁéWﬂﬁé Hiolt§ 5 S6IEbIERForOC(BHBE, 10-

substituents I ndependently selected fromthe group
cons) Bs |sr@le¢tednfromamgrgupmynaﬁmgqgfohmmgemmethyl allyl, 2-

st Peeniteli HoBUSI bRy ABkE aRahVinifefy hefioRiat.

car bornigfdHy, giyliMhGHBE I, iphenethyl, ogrd hé‘[erééxlyl'(C%)alkanyl

singl e fused noi ety wherein t he noi ety is sel ected
from vqememﬁhesmspnyl inggnyrRBherylsentainiag substiuené iyeptighally

y h Tyl 2-
(r:rg?ﬁlyls ?Fﬁ%‘? ed M{ﬁﬁy%% dr%%!";‘/%?hy%/ met hyl t hi oet hyl |
met f)qugmwogémln@émylnnll)(l chaewrmawm@thwyl

phenet hyl , and het er oar 8) al kan wher
phe@yRs isongmio %ﬁ@wub@tﬁﬁﬁatwﬁ@p@mﬂit?@t tRiegted grom the group

optio %'nhaét.ﬁg%? b ‘#. 651k9ﬂ9| déRéM oy oup; f ) RS
ge k 91 het'& §/’ n{é

IS hy ro roar 't hyl ;
i's on€C1t6¢all¢dmymmaubammybrﬁ1saalkadlgknertmm1wamlrmelhek1m hydroxy,

from t he gwi; Cg@%gg& StCh%ﬂ%%‘PXJiéﬁ%o C,m QWVI réézg}/yl indolyl,
aI kanx,l]& r@P”é/dlﬁHblﬂ'ﬁ/-l %‘é’cbmﬂﬁ@lﬂwyl h¥6’ﬂ1@%-lyl%okaia}“yl

f
chromany(?1 ¢hronen i m dazolyl, |ndazolyl

i ndol maphmhwnﬂlmthxazobm mdazlnw Ipyraz;:bchmyrtdaznwl,,pyrldmyl
i sot hi azol [

pyr azi qyylmg |B§/l{, Ig?%)é Lﬁgﬁgcﬂggr ?’nrolllg'yln %HlWé%%{P IcP(lllrioxaIinyI,

tetrazolyl, thiazolyi, and thiophenyl;

h) R4 is one to two substituents independently selected from the group
consisting of hydrogen, Cq4alkanyl, Cq.4alkanyloxy, halogen, phenyl,
furanyl, imidazolyl, indazolyl, indolyl, indolinyl, isoindolinyl, isoquinolinyl,
isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridinyl, pyrimidinyl, pyrrolyl, quinolinyl, tetrazolyl, thiazolyl, thiophenyl,
and hydroxy;

i) R4 is one to two substituents independently selected from the group
consisting of hydrogen, methyl, methoxy, bromo, fluoro, 5- or 6-phenyl,
5- or 6-pyridinyl, 5- or 6-furanyl, and hydroxy;

i) Rsis one to two substituents independently selected from the group
consisting of hydrogen and halogen;

k) Rs is hydrogen;

) Ais -(CHz)o2;

m) A is -(CH2)2-;
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pyrimdinyl, pyrrolyl, quinazolinyl, quinolinyl,
qgui noli zinyl, quinoxalinyl, tetrazolyl, thiazolyl, and

wao biospbsasy| ; h) R4 is one to two substituents PCT/US2004/019911
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i ndependently selected fromthe group consisting of
hydr o G _. 4al kanyl, Cral kanyl oxy, hal ogen, phenyl,
furﬁh%ﬂsc?ﬁfgazolyl |ndazonI, i ndol yl, indolinyl,
|sobgﬁ % nyI |squ|noIinyI, i sot hi azol yl, isoxazolyl,
oxaz pyra2|nyl pyrazol yl, pyridazinyl,

pyrpb}lZnle gogr i m di nyI pyrrol yI qui nol i nyl,
tetrazol t hi azol , and hydroxy; i) R
i s Gheem |rteWQn§ ¥'E'JG’EHF§3 aﬁ)&g endently sel ected from

the group consisting of hydrogen nmet hyl , met hoxy,
bronmo, fluoro, 5- or 6-phenyl, 5- or 6- pyrldlnyl 5-
or 6- f(Dnalembochmnenhgzﬂme)@respnf)Inmenﬁleﬁ isree compowpd of Formula (1)
S bstltuents i ndependent|y selected fromthe group
4ti ng of hydrogen and hal ogen; k) R5 is hydrogen;

Ig ﬁ1,§cg%},gls m Ais -(CHb)2-;n) Xis Oor S

nis O and q) conbi natl ons of a)
thr&zgﬂnOp);alkBoyle)rfmdeO@emwl ment of the present

o - 563 Blesec s BEAI0uS oS RIMY Br hldiotBf & SatHhy °
sel eclesdramy, cb; PR COAAYIDY(OLaangigen. O

. 8al k 8al 8al kanyl
i a8) %kmﬁ&anyltblo(Ca;a{ thy%&@'(% saggag[yk yﬁ9foa}rq1yl oxy(C

?ZFLgﬁ%h%dygﬁ]éﬁoﬁéﬁlka@?ﬁé}w}% S?Aé?%gﬂ)e{’t er 02?§/IC( IC-I -

) al karydterodrd(€i_g)alkbaply kNrwndmhﬂtwybawIhewreaqd)eremphdn}ally
substituted with one to three substituents independently selected from
the group consisting of Cqsalkanyloxy and hydroxy; or optionally, when
phenyl and heteroaryl are optionally substituted with two substituents
attached to adjacent carbon atoms, the two substituents together form a
single fused moiety; wherein the moiety is selected from -O(CH2)1.30-;

R4 is one to three substituents independently selected from the group
consisting of hydrogen, Cs.galkanyl, Ci.salkanyloxy,
C1.salkanylaminocarbonyl, Cq_salkanylcarbonylamino, halogen, hydroxy,
Ce.10aryl, chromanyl, chromenyl, furanyl, imidazolyl, indazolyl, indolyl,
indolinyl, isoindolinyl, isoquinolinyl, isothiazolyl, isoxazolyl,
naphthyridinyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl,
pyrimidinyl, pyrrolyl, quinazolinyl, quinolinyl, quinolizinyl, quinoxalinyl,
tetrazolyl, thiazolyl, and thiophenyl,

Rs is one to two substituents independently selected from the group
consisting of hydrogen and halogen;

A is absent or CH2CHy;

Yis O, S, CHO or OCHjy;

Zis O; and

enantiomers, diastereomers, tautomers, solvates, and pharmaceutically
16



substituted with one to three substituents
i ndependently selected fromthe group consisting of

w@20050ad1Banyl oxy and hydroxy; or optionally, WnERUS2004/019911
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phenyl and heteroaryl are optionally substituted with

two substituents attached to adjacent carbon atons,

aeeepiabless®is thelft s together forma single fused

noi ety; wherein the noiety is selected from-Q(CH2)i -3

g -; R4 is one to three substituents independently

sel ectpambtiherosmbbdingertugf the pseserit fnyentiohyisl aczpenpoutid of Formula

. 6al kanyl, C-i _6al kanyl oxy, G _6al kanyl am nocar bonyl ,
wheielbany| car bonyl ani no, hal ogen, hydr oxy,

C6- pi I omanyl, chronenyl, furanyl, imdazolyl,
[ ndgig%a{);?('?al!(% o|1 yl, indolinyl, isoindolinyl,

i SORYIiiNCH balkdnylios tiytregest;yl , i soxazol yl,

ooy i S0P PR ol ot hvdibpRE et i, 2-
na n

ot adnr el BoEph KGR gl e tiskyclfih RRAR Uty

two sthisformybrphenylivinemetind.| phenetidt ard hetaroanl Caellignyl;

((::IO-ESCII ISQAf/r']er}%irgtfhéﬁgr%{noyg'e[hnﬁ%gShwhalIé%o’ i 'ipﬁg@.lb%ﬁgjee% isoéptionally
enant i QiRfigited Wbl Kyl gfr@up,omers, sol vates, and
phar maceut i cal "accept abl e salts thereof. Another

enbBdiisrene totwe subslitaseist independently selecied diamo thrigmup
F I [ ). s ' ] K : i i _
oyl R g Riod & 2elenyt & SAREYORE, fifgfn Bheny.

consi s, aiidezdagiadazomt, indalylaindplinyl2isoindolinyl, isoquinolinyl,
met hyl -al |yl p_ropyr%lf, hydr oxyet hyl , net hoxyet h&/I \
met hy|iseihiszoly) iIsoxas lo@mﬂqulpwﬁywhipmfd ypyridazinyl,
phenet : ki ; j |
et TR TSH, in Bl o nesi, ispneny
opti ongld hydrokgt i tuted with one hydroxyl group;

Rs is hydrogen;

A is absent or CH2CHy;

Yis O, S, CHyO or OCHy;

Zis O; and

enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.

Another embodiment of the present invention is directed to compositions
comprising a compound of Formula (I) wherein R, is ethyl; R is ethyl or
hydrogen; Rj is a substituent selected from the group consisting of
benzo[1,3]dioxol-5-yimethyl, carbamimidoyl, 1-H-imidazol-4-ylmethyl,
phenyliminomethyl, 1-prop-2-ynyl, thioformyl, 2-hydroxyphenyl-methyl, hydroxy-
ethyl, methoxy-ethyl, 2-methyl-allyl, 2-methyl-but-2-enyl, allyl, furan-3-ylmethyl,
H, Me, methylthioethyl, phenethyl, pyridin-2-yl methyl, thiophen-2-yl methyl; R4
is one to two substituents independently selected from the group consisting of
hydrogen, Cs.4alkanyl, C4_4alkanyloxy, halogen, phenyl, furanyl, imidazolyl,
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R4 is one to two substituents independently sel ected
fromthe group consisting of hydrogen, Ctal kanyl,

w@2@bkeatyl oxy, hal ogen, phenyl, furanyl, i m darol/ys2004/019911

i ndazol yl , indonI indolinyl isoindolinyl
|squ|noI|n |soth|azol I,50Xaz .
a;p,yi,ylndo&wwqhnw |sq:;9qi$llt§\é(g,|mum%|ﬂyl dse ||azo|I)X isoxazolyl,

y n

LN P8kl PSR o bpRRiy, pyro,
igsliradlingh) tetoazoBHRIGIEZOlYY, thmnbeﬁyl @Hﬁ@\mommls absezntor CH2CHy;
and enant i onﬁ di astereoners, tautoners, solvates,

ang @ l%i%n%'é’ i@ A acceptabl e salts thereof. Another
enbodi ment of the present invention is directed to
conpositions conprising a conpound of Forrmula (I)
wher eiAndtheri ambodiyhentR the peagepit inwentiptris geaempralindsofa-ormula

zﬁ ituent selected fromthe group consisting of
Hgféﬁ ?"’B] di oxol - 5-yl met hyl , carbami ni doyl

1- /R id |4-yl met hyl, phenyl I m nomet hyI ,
1- pro ?1 ?’l‘ythl of ornyl, 2-hydroxyphenyl - net hyl,

hydR@ley@ﬁ h@lkanymlrﬂwdmhyl 2-nmet hyl -al Iyl ,

ot Ry ﬁ?lggf%ﬁﬁr éh%.saé?mOn%%vwgd?ﬁh%ér??ﬁéﬂ&nﬁ*aM

t hi ophgiatkerly @zlsaudyny%1 gélk@ﬁ?loksi 1\wa|kabga1t i tuents
i ndependently selected fromth egﬂ §00n3|st|ng of
pallR

hydro@mallenyltm@(@aﬁ;alkanm hydegxy oyl Fipfogan!,

PESQY:W lf’ %&q(ﬁé‘éﬁ"@ﬁplaﬂggwe éﬁl%lqyl' | solt %: azol yl

l SOXg?r@tdﬂoarm@Zg()élkbn IPWhézemplhenpNaim héwroaryl are optionally
pyridazin

yrim dinyl
qui no|s|qb§¥tut¢,(§wtgmeyho th?qﬁ gtib_ﬁtwgn fsﬁre%?g@g{qntlygﬁ&pcted from

hydro
o Anéﬁﬁgr%l“éﬁnggﬁdggr{eﬁrﬁ BO?C'}%e re%/y éﬁd @@ﬁ‘?. 8ﬁ8 |c§1dll§ when
conpotenyf afd hatdraak )arewbmi@iaﬂly sF&bshtutéZd wi:BnatWoem;Usiltuents

Reis act:fachggltlé %rc]ijellce%gt cayb f Oécr]ioms the two substituents together form a
single fused moiety; wherein the moiety is selected from -O(CHz)1.30-;
R, is one to three substituents independently selected from the group
consisting of hydrogen, Cq.salkanyl, Cssalkanyloxy,
C+.salkanylaminocarbonyl, C+.salkanylcarbonylamino, halogen, hydroxy,
Ce.10aryl, chromanyl, chromenyl, furanyl, imidazolyl, indazolyl, indolyl,
indolinyl, isoindolinyl, isoquinolinyl, isothiazolyl, isoxazolyl,
naphthyridinyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl,
pyrimidinyl, pyrrolyl, quinazolinyl, quinolinyl, quinolizinyl, quinoxalinyl,
tetrazolyl, thiazolyl, and thiophenyl;
Rs is one to two substituents independently selected from the group
consisting of hydrogen and halogen;
A CHyCHy;
Yis O, S, CH,0O or OCHy;
Zis O; and
enantiomers, diastereomers, tautomers, solvates, and pharmaceutically
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R3 is selected fromthe group consisting of hydrogen,
G . 8al kanyl, C2.8al kenyl, C2.8al kynyl, C -8

w@bdoangdioxy(C i -8 )al kanyl, G -8 al kanyl t hi o( GCT/US2004/019911
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. 8) al kanyl, hydroxyC"aI kanyl , thiofornyl,

phenyl i m no&C [ aI kanyl , phenyl (C i _8)al kanyl, and

IRecepiabie pales { ege9 | kanyl ; wherein phenyl and

het eroaryl are optionally substituted with one to

three substituents independently selected fromthe

gr oup Armthesembgodimerd of.tBalpkeseritaxyerdion isydcampoung of Formula
t| onal |y, when phenyl and heteroaryl are optionally
dbp¥hereiited with two substituents attached to adjacent

car ? n%lhe two substituents together forma

singe I iety; wherein the noiety is selected

.fromz-lixjﬁll;ﬂkanyi mhyﬁrcﬁgbn s one to three substituents
ORESTESH S ol AR GRS R i, 2
. 6al kaf irﬁ!"’amceﬂdbgﬂw hy&fox Qﬁﬂykﬁ‘ﬁé‘ﬂh@ﬁf/é’tﬁw |n§’éfh9lﬂ1|oethyl

halogen oary hr oman chrone
fur amithtofmnmxdanmwhmmwmml itherietiayd] gmd hetﬁi@aryn‘gm g)alkanyl;

napht IREI g1 POSHh BT 90 o USRSt Aessh e Spiinaly

pyri d%b&ﬁfute@Wﬂhdcbﬁé/hydrﬁxyllg’rbd*)nw pyrrolyl,
qui nazolinyl, quinolin gw nol 1 zi nyl , qU| noxal | nyl ,

t et Rai®bpe to two @.@bsgvmentma eneroqﬂfélyweleﬁsdu feprg e gfpup

cons: Semslr B B ARG Ry b S e et oAb ey,
S,  CHAGramy!, Gditbazolyl| R\d@zolgn%cﬁflyﬂnmmlmylwsomdolmyl isoquinolinyl,
di astereomars taut onmers, solvates,

phar negeliazelily '§9¥§%@Ylaﬁ¥%z°§bdi E’}ératzi’i‘é’fé’é/f azohy|opyfigazinyl,
Eg??rgi ;g}?@ rsﬂv\%é'p@dn ﬁ?&lﬁﬁfo S)H né{t‘ﬁﬂéhﬁ%{:anylaiolggm%%?l %ophenyl
al kanydndhydrpsly;ogen;

Rs is hydrogen;

A is CH2CHy;

Yis O, S, CH20O or OCHy;

Zis O; and

enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.

Another embodiment of the present invention is directed to compositions
comprising a compound of Formula (I) wherein R is ethyl; Rz is ethyl or
hydrogen; Rs is a substituent selected from the group consisting of
benzo[1,3]dioxol-5-ylmethyl, carbamimidoyl, 1-H-imidazol-4-ylmethyl,
phenyliminomethyl, 1-prop-2-ynyl, thioformyl, 2-hydroxyphenyl-methyl, hydroxy-
ethyl, methoxy-ethyl, 2-methyl-allyl, 2-methyl-but-2-enyl, allyl, furan-3-ylmethyl,
H, Me, methylthioethyl, phenethyl, pyridin-2-yl methyl, thiophen-2-yl methyl; R4
is one to two substituents independently selected from the group consisting of
hydrogen, Cs.4alkanyl, Cy.4alkanyloxy, halogen, phenyl, furanyl, imidazolyl,
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R3 is selected fromthe group consisting of hydrogen,
methyl, allyl, 2- nethyl-allyl, propynyl,

whyasosiet hyl , met hoxyet hyl, methyl thi oet hyl, PCT/US2004/019911

t hi of or nyl , phenyl i m nonet hyl , phenet hyI and

heteroar_yI(Cl ) al kanyl ; vvhereln th Y r? );(/
ondasalyl HAON, nnwr%a%@n%lmw '?%%B?'u"%dﬁm/h zoly, &0tazoly,

SRR SR e agaey B, Py RigRg, Rorue
quirsolisiyl, hetradolyly thiayayl, th@pheted, keandyihydrdzyl A EnGHa®Ylo; Y is O or

hal ogen, phenyl, furanyl, imdazolyl, indazolyl,
@Sn&ndyl 1S Bﬂd0| i nyl, isoindolinyl, isoquinolinyl,
i sothiazolyl, isoxazolyl, oxazolyl, pyrazinyl,

pyrazol yl, pyridazinyl, pyridinyl, pyrimdi nyI
pyrr oIAﬁqthqruemnbbd imyént dfdhe @zesqnt ln\tehntla)znos ylirected to compositions

‘Porghtnbe ceroufi eroms () WSRO gt ReE B Ro s o

@u@%ﬂ%ﬁ?ﬁ@l@&ed ROMAB Grous @bﬁ%gﬁ? oﬁBénzo[1 3]d|oxol -5-yimethyl,

pharmaceutically acceptable salt her eof
aalummrmldoybﬂ -tiimidazeoérd nnqathyhphenyllrgm@meibylea nr@p-2-ynyl

&ﬁn?OSI I,:?ﬂsgro nﬁbq‘ar‘?}h%ﬁeﬁfi}?ﬁﬁj & hﬂﬁgwgt%)allgl guran-3-yl

THESI, tHJEMé ﬁ]@ﬂ%@ﬂwﬁﬁtﬁyl Oghd PRedebyR I:€4q§$jr®ttbf’c@/o<ﬁubstltuents
benzo[ 3] di oxol™-5-yl net hyl , carbami m doy

1n¢ependﬁrrﬂa§@leate@ fres Hya groyn@qnsmtmgafdrwﬁwgen methyl,

W%&%é%ﬁ% f‘%@?éfoi r(rﬁl hh?aw géfﬁwnaﬁﬂ S'T%trl?iyfu’ranyl and

*W'Ai@@H&HBWls eldr)ﬂ;,,arfdJZMCB yl met hyI H M,
nmet hylt hi oet hyl, phenethyl, pyridin-2-yl nethyl,
t hi ophen-2-yl nmethyl; R4 is one to two substituents

| ndep AW&H% ¥n@%|dﬁ'§%ﬁﬁdofft&8 rBr%l tgﬁ\%['iglo‘ﬁqg HirekiddBtoYompositions

hydr ogen, Xy, hal ogen,
pdvemytising arwmyﬂ)c)undmﬁléamum (I)wd"aarelwkq isi etbiyl; R, is ethyl; Rz is a

ey elsied 6oy Megoub CapPetRg Bh bt benzol . Saordls-
%I et -ﬂ LimiB4EbIY- PMlnetw rﬂJFErFBaneﬂﬂlt’rﬁﬁidYH 2-y{!lnnwgthyl and

tetrazo i azo , thriophenyl ,
fplthnykmlndmeﬁ\ymﬁmela substlﬁjelhtomdependently selected from the group

consisting of hydrogen, methyl, methoxy, bromo, fluoro, 5- or 6-phenyi, 5- or 6-
pyridinyl, 5- or 6-furanyl, and hydroxy; A is CHCHz; Yis O or S; and Z is O.

Another embodiment of the present invention is directed to a compound
of Formula (1) wherein Ry is preferably substituted at the 5- or 6- position of

Formula (l).

Another embodiment of the present invention is directed to compositions
comprising a compound selected from the group consisting of:
a compound of Formula (I) wherein R, is ethyl, Rz is ethyl, Rz is methyl, R4 is
H, Rsis H, A is absent, Y is CH20, and Z is O;
a compound of Formula (1) wherein R4 is ethyl, Ry is ethyl, Rz is H, Rgis H, Rs
is H, Ais absent, Y is CH20, and Z is O;
20



S, and Zis O Another enbodinent of the present

invention is directed to conpositions conprising a
w@ooepoesisl of Fornmula (1) wherein R is ethyl; RI/US2004/019911

ethyl; R3 is a substituent selected fromthe group

consi sting of benzo[ 1 dj oxo|

cAreIRIHTIL9T F PRI RBI 'ﬂigﬂe’fhﬂ @HS ettiyl, Rsis H, R is H, Rs

phenyl n f t hi of or nyl
2- hydr E)%bﬁqgtalm%%tt’hlfyle (9pan§:£ g%g}t hyl , met %xyet hyl ,

ablgompdurchof Belyhulere(t)hyhereiﬁ RMs, ethgl, Iﬁi@l is letlydt Ryls, and

Sl cct BnzlmIEOLP el bR et ﬁ%‘dﬁ”‘e“ﬁ%‘a%d@%eeﬁ?%'éﬁzo,
msthyl&ﬁ% 5, brono, fluoro, 5- or 6-phenyl, 5- or

6- pyri - or 6-furanyl, and hydroxy; Ais
Ceiz@pond of Ebmmuls ;(lavtuergin 81 ethugﬁass edmhods isephiensithyl, Ry

th
conpr1 8 HoRa & BB absERt HofSia0 P3d G n R 1 s
etafbdm &énd 8f EOMIlila (Fi?whérem RIH F!sséﬂhwﬁ}tls %ﬂhy&tcm@% AR, is H,

group consi sting’o X0l - 5-
yI met hyRs,is H, AIWM|Y$9H2@EQH9|Z le ran 3-yl net hyl ,

Ctiscraii of PRl UM BEERL IS SR RS R [fmeenvt. R s

consi st Ry i8H,hy i aesnt, vmg twlandrzem;(y br omo
fluoro, 5- or 6- phenyl, 5- or 6- pyridi.nyl,

6-afanmapgund ehboryda hexelrbRcm@hyl Rz Iﬁ@tfcy'oiﬁa §a'!¥th4 is H,
Zis O A%w?_} Wfs mg]q %d 41@ (?r esent invention is

di rect o’a corrpoun For 1) wherein R4 is

Eb&f&?wle?% eﬂiﬁtmﬂlut(e)dmwtgéretrhm S'Betbnyl Rg ipdhiR4 ismethyl, Ry is H,
ornul a ot her ‘enbo 5. Pr esent
i nvent iRsris it Avisraksend: Y & 5&% an Zoﬁs conprising a

c r [ ok -
COBH L (ARSI RS RO 1
et hyl , tithloetedxycharbdiyl,iRy, iBLH,A8s issH HA isnabsertb¥daCH20, and Z
'S CHZO and Zis G a conpound of Fornmula (1) wherein
RilséﬁQy,R2|sethyI R3isH RAiIisH RSisH A

‘(%@c&ﬁgaﬁmd X&Fél f eCQ ) ke RS us%ﬁnypcnggwgq% F@q:igggh 9 Ro's

rein , R2 1s
R5 i s W, Ais absege)tis Ci‘lzDsaOd éﬁidOZ is O a conpound

Ofa ('::é)rhggimd S)Jf ?:o\r/\r'irqlSIra (I) whereln R?tishg%hyl,%z iissf-l,%gh%lz-n@hyi/l-sout-z

enyl, Ry is H, Rs is H, A is absent, Y is CH20, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Rz is H, R3 is thiophen-2-yl
methyl, Ry is H, Rs is H, A is absent, Y is CH20, and Zis O;

a compound of Formula (1) wherein Ry is ethyl, Rz is H, Rs is 2-methyl-aliyl, Ry
is H, Rs is H, A is absent, Y is CH20, and Z is O;

a compound of Formula (1) wherein R, is ethyl, Rz is H, Rz is
cyclopropylmethyl, Rs is H, Rs is H, A is absent, Y is CH>O, and Zis O;

a compound of Formula (I) wherein Ry is ethyl, Rz is H, Rs is pyridin-2-yl
methyl, R4 is H, Rs is H, A is absent, Y is CH20, and Z is O;

a compound of Formula () wherein Ry is ethyl, Rz is H, R is 1-H-imidazol-4-yl
methyl, Ry is H, Rs is H, A is absent, Y is CH20, and Z is O;
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benzo[ 1 , 3] di oxol -5-ylnethyl, R4 is H RS is H Ais
absent, Yis CH2O and Zis O a conpound of Formula

W@ kgosmbsasein R is ethyl, R2Zis ethyl, R3is pP@nHSm4/019911

R4 is H RBis H Ais absent, Yis CH20 and Z is O
a conmpound of Formul a

wh
eHAMPGN] ef Feryyla (hmh%’em 'SRe!?I @@BF/LRzAS %%ﬂ% én%df?xy-&
| ~ CHZg?ﬁ;[ {}%;@nsyl ﬁ%et@chW%gH”ﬁsﬁg HFQ]WMIQ%eIF\{S N WH?@nand Z
H A |$s@bsent Yis O and Zis O a conpound of

Pigameaund of emmad S widiah & el Rovs HORs s 204, Reiig H. Re

O ac 0 I r Ri thyl, R2
o CEERPANS saebNRIGHI al2SOh 12 Shount . v

i a (ﬁfﬁ}@)umhdf IZonnsulé) (Daviverejronis ethyk&arialbh Ra ip pﬂ@@et:hyh Ry is

trl chI g’%{'ﬁ% %%?%ﬂlt? \I(ﬁaéFéq,_langg I8OH Ais
%S&Jmpound 8f ﬂsl%%laqr)dm%mﬁn Q @et%%ﬁmu%ﬂqﬂ Rgrmemethw, Rs

erein R is eth
|s H, /iSHsRabanAIS‘ahSQHCHQLSOaaﬂIdZIBQ,O a corrpound

f F I .

2 ettt Boraorh Wbl & g, Rits gl RBufBing Re's
is CH2Q R"%TQI—Y—A% Qﬂzamommwréanz Iéoonrul a (1) wherein
RlLis eth i's thiophen- net hyl

i @ wmmncbofLFovmulg (b)b/gfé@nem R ﬂ%ef@thBz Iamﬂwi Rs isc R§4 is H, Rs
d, of,
conpoun thq'g%@"a' \”54&,1‘1 (ilzqﬁ? is ethyl, R2 is H,

R3|s£S s H, Alsabsent Y

l @ @hﬁ@g%mdf Zorrﬁul@(l)ammnoamb eﬂwchRzrmmh;(u Rs iehierai-6-y!
IS e

H R5 imaet }F/!yl Ruiig "El%e'ﬁtH Ads; é'z'Cl o, ¥ lQn%t"B)s/é @84 s
UL TFSTS AN A S, S, .
absent H R4 is H;HR @ Chla@HZ, Yds QHzé) amdpbim@ of Fornul a
gh%ég%pphowula (thereln IR is éthR? Iiz is H, Rs is phenethyl, Ry is
H, Rsis H, Ais CHyCHy, Yis O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rs is furan-3-yl
methyl, Ry is H, Rs is H, A is absent, Y is O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rs is pyridin-2-yi
methyl, R4 is H, Rs is H, Ais'absent, Y is O, and Z is O;
a compound of Formula (1) wherein R is ethyl, Rz is ethyl, R3 is 2-
hydroxyphenyl-methyl, R4 is H, Rs is H, A is absent, Y is O, and Z is O;
a compound of Formula (I) wherein R4 is ethyl, Rz is ethyl, Rz is
carbamimidoyl, Ry is H, Rs is H, Ais absent, Y is O, and Zis O;
a compound of Formula () wherein R, is ethyl, Rz is H, Rz is H, Ryis H, Rs is
H, Alis absent, Y is O, and Z is O;
a compound of Formula (1) wherein R4 is ethyl, Rz is ethyl, Rs is 1-prop-2-ynyl,
Rsis H, Rsis H, Ais absent, Y is O, and Z is O;
a compound of Formula (I) wherein R, is ethyl, Ry is ethyl, Rz is H, Rq is
methylcarbonylamino, Rs is H, A is absent, Y is O, and Z is O;
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methyl, R4 is H R5is H Ais absent, Y is CHO and
Zis Qa conpound of Forrmula (1) wherein RL is ethyl,

WOR200580331 R3 i s 4- hydroxy-3- net hoxyphenyl - met PgT/pSHRA4/019911
isH RSisH Ais absent, Yis CH20 and Zis O a
conmpound of Farnmul a

R@ Gagnpeyrg of E&rmglamf)lvrti@erﬁ@ :?%gilhé’i vt %Ylﬁz §' %pcg@y-ethyl,

d Z R1
T By g
i @ caimmmnd of FerraiHa@) wlmeirem R$ |sCetha{I Syripetingd, 85 is

E‘h’éﬂ‘é't Rperdimnoselny R s FLRsA H Albalenty! {4 0eAng 7s O;
' ?osrfﬂg?ﬁ]cf BfrggHﬁﬁllagg VEIQ%@HR% I(dséth"w ‘ﬂg% 'ét@l RS |sel‘h|ibfbrmyl R4
CH2CH2 js M R |®H #nig e:bsest O’ issOceangdlisd,of For mJI a (1)

:Ageqrqe"h&mr“%d @'5_5 E{Ia\kl th%%lrgﬁg)(slzé @?82 |§He(‘§®ﬁ{;|3%f§da M,Fﬁ; is H,

For mul & ik 4, %%@chﬁi} Y%@BMHZB%'S ethyl, R3is
furan-3-yl et hyl, R5 is H, AlsCHZCHZ Yis

Oa Gondp@uinds oDCoamular(b)oulmreo’f Rrds eiliyh Ra ip efindr Bs is methoxyethyl,

Nie cpdsnh Re s ABEPRRHE T IS toend 25 b hna of
F@r(fﬁ#h%())/lgﬁld oV\F@I‘rﬁUI@ glwlhéreiﬁ R)(hs eﬁ%ﬁ% il etIﬁSﬂ R§ is methylthio-

phenet R4 is is O an
Zis Oet@chmt%UnBsdﬁ HFArImSil-éeQHz) Yoge ez Filsl% et hyl ,

% G of o3l et TSR, R s B, o i
FOV md| angﬂwylcaf@cglﬁjlamﬁi&m lgtlh)bl ng RBeins, \éiﬁ\@l, an®RZ isO:;

yridin
& eomBandof E‘S@nu@’ (&)o%%rsﬂm%ﬂs 5 hf#@s(thmﬁé?%ﬁnws H, Rs
is et h)& HRngS as(ﬁ%hqu, is 63ah§t22|s§5'ydr oxyphenyl - net hyl ,

R4 i1s i S absen 1's QO and Zis O a
cenganpdund oFomilia (() Whedear B s 8thyl, Reistefhyl, Rz is methyl, R4 is

absent HARs & 1 A Jnabaonte i Ch anshpife of For mil & (1)
V"{%\e&?rhﬂoﬁjrd bf FeHRYla (1 REhéRiItTR, et IR, B%thyl, Rs ifByrdin-2-yl
methyl, Ry is H, Rs is H, A is CH,CHp, Y'is O, and Zis O;
a compound of Formula (1) wherein Ry is ethyl, Rz is ethyl, R3 is hydroxyethyl,
Rsis H, Rsis H, Aiis CH,CHz, Y is O, and Zis O;
a compound of Formula (I) wherein Ry is ethyl, R is ethyl, Rz is 1-H-imidazol-
4-yl methyl, Ry is H, Rs is H, A is CH>CH>, Y is O, and Z is O;
a compound of Formula (I) wherein R is ethyl, Rz is ethyl, Rz is
benzo[1,3]dioxol-5-ylmethyl, R4 is H, Rs is H, A is CH.CHo, Y is S and
Zis O;
a compound of Formula (I) wherein Ry is ethyl, R is ethyl, Rz is H, R4 is H, Rs
is H, Ais CH,CHp, Yis S, and Zis O;
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is
cyclopropylmethyl, R4 is H, Rs is H, A'is CH>CHy, Y'is S, and Z is O;
a compound of Formula (l) wherein Ry is ethyl, Ry is ethyl, Rz is methylthio-
propyl, Rsis H, Rs is H, Alis CH,CH,, Y is S, and Z is O;
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H Ais absent, Yis O and Zis O a conpound of
Formula (1) wherein R is ethyl, R2is ethyl, R3is

wazpsomi2tynyl, R4 is H R5 is H A is absent,POT/US2004/019911
and Zis O a conpound of Fornula (1) wherein RL is

ethyl, R2 is et
n@tmwrwbﬂfywmwg (I)p@@r@'m& 5 @@%&éﬁ@thw Raisgpydigyy-ethyl,

Zis O %ISF@H t‘ﬁ'ie?S“’%ﬁ&@@@' i s ethyl,

R2|se ydro sHR5|sHA
i @ (ﬁbﬁ@lﬂlnd of Fern@.ilaa(r)dNrYerem Ry @ettlvh]ﬁbusetwl Roisnid) R4 is H, Rs
(1) wherein R3 is

t
phenyl FWnéﬁﬁ%CﬁRSASSOWnQ H 'Ais obsent. Y is
% ehyl FyicofFofn@aTpIHY H’LRE@@MW‘% i veRA&RRmH Rs

IS et hy i of or ,
H A i HbAdetCHXCHs YOs (a,nahdZZusCO a corrpound of

- Aigambaind of Pl Ry dei Alinedit =y 160 s Bosd. R

O a C‘PFWM@H%HEOY"BJbaaﬁH)Z wherein Ris ethyl, R is
ethyl, R3'I's nmethoxyethyl, R4 is H R5 is H A|

Cmmmpomd of Bprnaula () wherejn 81 dﬁ)m@&bﬁdRme et I%s s, Reis H,

\Arrgsrhsi 5{ ﬁ\y| teﬁacﬁgﬁ's QS é%—fsﬁ Is CH2CH2, Y is

Oa ciflp &Jﬂl@oﬂzoﬁnm@ metedf R igbpropyl,) RyeeH aRNisAH, Rsis H,
r(ggml s methyl, R4 is

et hyl , is et
mat hyI &srlbdrhﬁ @n&HeCHR Yis Q, aAdlzs'Sa(Bsent Yis O and

2 G P STEHTGSt) BB B, KLl L Bobig M
is O @rﬂd?aasll-ﬂi Kis GI-ECH‘QQ\MQIO)fanECZ imDa (1) wherein Ri

is ethyl, R2 is et R4 is H R5.i
A& @raagwm of Fv'orraul@ (I)aﬁlaerzm B1 & 4'9‘ "zpfeawaa.'?d" BoRYr %‘@JI'SaH Ry is

(o) arHLR0sT AR M, RO LIRS (onp
I 2 édmpowind of Eofﬁnula (d:)onbenendR@ﬁs EqumpylaRé i9 HwRerieHy Raiis H, Rs
: 2 Iit h¥,l§| %wﬁ ¥ §R§) a%ﬁ‘] yldr ogygt hgl corF:go:Jf]dHof ®
Bl 18,0 A 1 R
CH2CH2 is M, ifsis@H#0ld»,2 issOOand Z is O;
a compound of Formula (1) wherein Rq is H, Rz is H, Rz is H, Ry is H, Rs is H,
Ais CHo.CH3, Yis O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is H, R4 is 6-
methyl, Rs is H, A is CH2CH,, Y is O, and Zis O;
a compound of Formula (I)‘wherein Rj is ethyl, Ry is ethyl, Rz is H, R4 is 7-
methyl, Rs is H, A is CH2CHa, Y is O, and Z is O;
a compound of Formula (1) wherein Ry is ethyl, Rz is ethyl, Rz is H, R4 is 5-
methoxy, Rs is H, A is CH2CHgz, Yis O, and Zis O;
a compound of Formula (1) wherein Ry is ethyl, R» is ethyl, Rz is H, Ry is 7-
fluoro, Rsis H, A'is CH,CH2, Y is O, and Z is O;
a compound of Formula (1) wherein Ry is ethyl, R» is ethyl, Rz is H, R4 is 6-
methoxy, Rs is H, Ais CH,CH,, Y'is O, and Z is O;
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a conmpound of Forrmula (I) wherein R is ethyl, R2 is
ethyl, R3 is benzo[l ,b3]dioxol-5-ylmethyl, Rdis H RS
WO 200651003431 s CH2CH2, Y is S, and Z is O a conppcmusmh4/019911
Formula (1) wherein Ri IS ethyl R2 is ethyl, R3 is H,
R4 is H REis H Aj n LS. QO a .
c 3raeowpRINSt ofFopimula (k) whewﬁ@r Rj is ﬁhyﬁ Bzé% ﬁihy% Reisi & Hoimidazol-

00, ST ERLBRNERY P b e v Soaein

WlaQTo@mmbLRld ofSF@lhiilMia (I)WwerelreRh;d meR8/1,i R, is n-butyl, Rz is H, Ry is
methylthlopr is CH2CH2, Y is

is
S, andhz H)aﬁ @&H@GH@I’ %1‘5 @?HQIZ'S( ) wherein Rl is
e i
i é'lﬁm%\ﬁfnsd &E ’Iaws’/\éﬁe;e R} %thth 'P% s ef rlrlp%% fr'?' 1 ?ﬁlmldazol-
For mul d-yimetiwheReistHRRs i$HeAh$|CHzm-|;j,y Ietfhydnd Ris DS H,

5 vt obSomnia DRy SiRe B e ol Bedf BT Retsl. Ruis o
ethy! . nds, Ry i€, hSsBHRII & [ Ofahd 2B, Y 15 Q

and Z i mpound Fofmula (1) wherein Rl is
elah;dmpdﬂihd of H‘brnﬁtﬂw(l&) wherBih Rs isethigs Rods |ihyh Rsis H, R4 is 7-

LR T A T N T
Fa dompburtl bﬁFW') whergir R, Aneth, IR i9H, R gpound

nula wher ei’'n is 1sopro is H is
H R4 ftrsﬂmrom@thsécaﬂbonyh B4¢§HE|CRBIS irP |Pslsc§>Hz(3.Idz,2Y isS,SoandZIS
a conp nd of Formula (1) wherein Ri is methyl, R2 is
isobutyl’, RBis H RAis H REis H Ais CHQCHQ Yis

Og @ﬂﬁp&n@o@oﬁnmamwem RiF6 sty Rol iy MRy ieiHh, MRlLisils, Rs is
n-propyl, R2 is n-prop isH RAiIisH RSisH A

i s CH2EHA isYCHgCldy, ﬁl*ﬁjézaﬂ‘é 238 & conpound’ of For mul a
R S A e
of For mydeoxyl Rs\EF, & is CEHQGHQ,mer an®RZ isO;H, R3 is H,
RAé (l,osmglou1$(15 olf Eo#nulé () where%—% is ethyl (I?{g is e%‘uy% I]-23 lSq'| Ryis 7-
bromo, Rsis H, Ais CH,CHy, Y is O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is H, Ry is 7-
phenyl, Rsis H, A'is CH2CHa, Y is O, and Zis O;
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is H, Rq is 7-
pyridin-4-yl, Rs is H, Ais CH2CHy, Yis O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is H, Ry is 7-
furan-3-yl, Rs is H, A is CH2CHa, Y is O, and Z is O;
a compound of Formula (1) wherein Ry is ethyl, Rz is ethyl, Rz is H, Ry is 7-
benzothiophen-2-yl, Rs is H, A is CHaCHp, Y is O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is H, Rs is 7-(N-
t-butoxycarbonyl)pyrrol-2-yl, Rs is H, A is CH2CHp, Y is O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is H, Rq is 7-
pyridin-3-yl, Rs is H, A is CH>CHy, Y'is O, and Z is O;
a compound of Formula (1) wherein Ry is ethyl, Rz is ethyl, Rz is H, Ra is 7-
thiophen-3-yl, Rs is H, A is CH,CHp, Y is O, and Z is O;
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a compound of Forrmula (I) wherein RLis H R2is H R3
isH RAiIisH RisH Ais CHRCH, Yis O and Zis
w@oos/oeaspound of Forrmula (1) wherein Rl is etPyl/pSHRE4/019911
is ethyl, R3is H, R4is6 mathyl R5isH Ais

CH2CH2, YIS

wAdaspeyRd of é)o lﬂ9|(6 V\t&erpgl { m 2, i§ eFIpr?H%‘upaH R is 7-
t hyl hic 7vi
L BB PIRR, 8 ol i e 21O
etah;dmpcRde of Fornidlai(b vitherast Rojeymeﬂwh B2 14, lsqspnopyl Rsis H, Ry is
f F I I
V\/ner ei IH éﬁl é'Peq‘ eHZ?\’BZ'l f‘%@h soH (F){Lfn}Jsa7f )

f b4 Lﬁﬁ% bﬁF&mcﬁa (B vﬁﬂ?r@iﬂz& ‘é éﬁs.przag @tr%/I Ry @ HAR, is 7-

conmpound of Formula (') wherein RL'is eth

ethyl , pReol-2-yH Ri¥s H,SA& Ch’eClTbxy is Ry angl ZHS @®; | s

\,\ﬁeqoémhoﬁd pglgglm@p F)&h(?rg A Con@t%p@%@% e’tzl%ﬂ nﬁa R I‘l ﬁl is 5-

1-7-1- Ib%r%ZR is BY; Nummade,%sl@ &hd BSsics H Alis
CH2CH2 , and is QO a corrpound of Fornul a

mmoemmmd ostmw\jal(l) woeretn R kueiyl, Reds iethyl, Ryip Hi(SR%-I'S 9~

R5 is H_ A Z conpound of
For mul gh P)(' \%}?Wﬁdl_l%é \a’%doRabé e h@;’l gg 'S

13/ cdmpdirsthaPForriuldl (%M/Iﬁbfem R4 id ethi, F35s mhyu RAis 4, Ry is 5-
CH2CH2, Y is S, and corrpound of Formula (1)
wher ej @ymmr%'ﬂaﬁwlﬁ H.éyis @He@h'yi RO pedif 'SFé; is 6-
Eéﬂépogﬁé%urﬁfoffoﬁn va)vl%'v\%g'ﬁa is ﬂh?/I @{2 |§ % %iisqi R, is 5-
st hyl , flR@lnl—@-yHRg,RSII-ﬁ Ais @Hb@bll,yY IQG) asudlilsAOJ s CH2CH2,

is O

d. F
RA Gampewl of ﬁQrmgqa@ TR Ry i meé{% @Mdﬁb@ﬁ@?hﬂ is 5-
R4 i O
corrpgur%”ﬁ? IF%yrhﬁ {F)ﬁ\/\%ﬁzg% 5, aﬁa%é %2 is {IJ—II
R% campburid of Bokinules | )i wheéteinARy és ejrhyt:m, |s‘et|n)d R; isadRz s 5-

R> i s SRR, Boif PRk B EHCHR O 60: a2 G A | s
Cdi8pond 8f PordAiiid @ WRer@in Ry is ethyl, Rz is ethyl, Rs is H, Ry is 5-
hydroxy, Rs is H, A is CH2CHa, Y'is O, and Z is O;
a compound of Formula (1) wherein Ry is ethyl, Rz is ethyl, Rz is H, Ry is 5-
pyridin-3-yl, Rs is H, A is CH2CH,, Y is O, and Z is O; and
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, R3 is H, Ry is 5-
fluoro, Rs is H, A is CH2CHo, Yis O, and Zis O.

Another embodiment of the present invention is directed to compositions
comprising a compound selected from the group consisting of:

a compound of Formula (I) wherein Ry is ethyl, Rz is H, Rsis H, Rsis H, Rs is
H, A is absent, Y is CH;O, and Z is O;

a compound of Formula (I) wherein R4 is ethyl, Rz is H, Ra is 2-methyl-but-2-
enyl, Ry is H, Rs is H, Ais absent, Y is CH20, and Zis O;

a compound of Formula (I) wherein Ry is ethyl, Rz is H, Rz is thiophen-2-yl
methyl, R4 is H, Rs is H, Ais absent, Y is CH0, and Z is O;
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a conmpound of Forrmula (I) wherein R is ethyl, R2 is

ethyl, R3is H R4 is 7- bromp, RS is H Ais CHCH,
wo2008/0@13and Z is G a conpound of Fornula (I)PEkresm41019911

Ri is ethyl, RRis ethyl, R3is H Ris 7- phenyl, RS

is H Ais .a ound qf

FAIGRIRAYN ommlﬁﬁmwm%’e@a'ﬁws ethyl. Re S Hhyin s gametalivl, Rs

R4 is p n Y O
and 2 R s Y G N e n R i s

eamﬂmpcﬁmd of Iéd)rinydla mvherem RRis eﬂ;yWRzﬂa HafRa3s yayrldm52

'Fir mul eyl R B g P & st i GHEPR O 45 94 1
2 dg‘%ngonughgafpéﬂﬂmms Nokteréin RB& étﬁyIHRZ/?s HS F@,hB@bE/,andazo|-4-y|

, s O a conpound of Formula (1) wherein R
is et hmethﬂszsbIcRysusl-R@\lsgbﬂenm{ issCiHQONend Z is O;

N o

ethyl, 2 ASs%bBéht YR§GH2¢1;a|RﬂZ||§C7 pyridin-3-yl, R5
isH Ais CHRCH2, Yis O and Zis ,acorrpoundo

Ferthraot(ﬂc) oﬁ/\ﬁ@rmmla (Biwhereist Ryis ethyl. iRs isthyis is Rensthyl, Ra is

and 2 15 R R R OSBRI Bt RuPiods b 0herein w0 15

ebfbdmpcﬁfhd 6f Poftdla (B&vh@rehﬂ RRs etihyIZRz is H, Rgis H, Ry is H, Rs is
(3, 5-di net hyl )i soxazol R5 is H, Ais CH2CH2, Y

is O d&hd\ iz absent, %'&:@nﬁBQer'So@ Fornula (1) wherein R1L

8 g SPcb ORI 21 2 ol oM R e
(7I) \/\Mﬁllell,m&l:ab'sgget\rhiﬁlo, ﬁ?d ngcﬁzﬂ;hyl : \F?S is H, Rg i's

rro , i , A, , , :
02 %ym%%ﬁﬁFe ar(ﬁﬂaer@lfi ﬁme?fgﬁ Ruils !eihxi)t 'ﬁ? s 1 Epiriidazol-
' s et h35| RJQ' ISBQR5§S%1 RILER,CHR, Ys B, afdi Bis O;

, a conpound of Formula ()
\Maecrmnpoand osteltrhulb (HRehéreireRhyd ethRB Rzss lethyk4Rs §s H; Ry is 5-

ggﬁ%hmﬁgﬁﬁ ﬁa&'?%‘%@ n'SFé ad zdﬁ ! SI'-220| sa
Chzrwgﬁgp%d of F'or v'éher%}ﬁ I;{(E“(l:sﬂoﬁtgwgmﬁ |§f%th orﬁl"'ﬁllsgq J(H&Smidazol-
wher ei d- ﬂmetlsyl}aRma H, Ra is 1;1’ AtinyGH G, YsistS, audl Zds ©;
a compound of Formula (1) wherein R4 is ethyl, Rz is ethyl, Rz is H, R4 is 5-
methoxy, Rs is H, Alis CH2CHg, Yis O, and Z is O;
a cbmpound of Formula (1) wherein R4 is ethyl, Rz is ethyl, Rs is H, R4 is 5-
pyridin-4-yl, Rs is H, A is CH>CH2, Y is O, and Z is O;
a compound of Formula (I) wherein R4 is ethyl, Rz is ethyl, Rz is H, Ry is 5-
furan-3-yl, Rs is H, A is CH,CHp, Yis O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is H, R4 is 6-
hydroxy, Rs is H, Ais CH2CHp, Y is O, and Z is O;
a compound of Formula (I) wherein R4 is methyl, Rz is isopropyl, Rz is H, R4 is
H, Rsis H, Ais CH,CHo, Y is O, and Zis O;
a compound of Formula (1) wherein R4 is ethyl, Rz is ethyl, Rz is H, Ry is -
bromo, Rsis H, A is CH.CH,, Yis O,and Z is O;
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furan-3-yl, RS is H Ais CH2CH2, Yis O and Zis O
a conpound of Forrmula (1) wherein Ri is ethyl, R2 is

W@edwgl31BR8 is H R4 is 5- quinolin-3-yl, R5 isSP¢¥/US00£019911

, .LCH2CH2, Y is O and Zis O a conmpound of Formula (1)

10

wherein R is S R4 - .

t i GpRReund of Formlp I SrEi RO, Ry 5 S1yl Bl B Re s 6
O a conpf [ thyl, R2

s ot ol PRERR 8 [P SHCHIRR B i Zigof M
Qel?c@rﬁpotmd of Ebrraula (b wiser@in R ieihylyirp isfetirdy RuisaH( Ry is 6-

wh i hyl R3 ,i_s. R4 i 5-

pyffﬁl inafiyl, Rors & i O CHe P ad 28’ ® and 21 s

Rf Wil ﬁ(?BPPHHHuI@KI)F\PHé?éWR ﬁéf Fﬁ@?g@igﬁy@’i Rs ?éAhl}/IS?u is H, Rs
CHZCHZISM Wsns@Hﬁidz,ZYlssS,candAst Rxr e’rrbodl ment of the
ool SRy AR P SBR[ ropy. R . Rui

consi s f £0 dyeé Femaur & Of) wherein R-i
i's ethy%Hﬁl %QH} gjls ,CélsH Ais

alesenmpound of Emm,:laa(»d/vlzerw By imethyhituin@tioyl, Rois R4 is 7-

(2| )rrem ”%If)(?:t Q'Sll_in@ héH&C’% WSQS 5\@ %]?’S Ris absent, Y

| 3 éBmRpbuRd af thﬁul@él)«%ﬁ@@pm% ethyF R lethyl] R WE| R|4ﬁs 5-
RL is ethyl, R2 is |sth|o$hen2yl met hyl, R4
is H RIE-Byl Ry is i ineH8Hs Y d$0angd 1705 s O a

C {
CTBHEENE) oFPERHID (NP8 R, AL Wb 15, B e
IRIS CH2 @), hR!gl@ H, Ad$s OHz@HépWS)(mdande EDOI;ruI a (1) wherei n
Ha é@nst@umﬂ oAFpgrhﬁh@?(&whew g aghh f Pi’“é" 55 i HoRyis
conpou thyl, R2 H,
o8 R s F&Q’}'iwqgﬂﬁ"@ %el'ssog AN N HA
iFsa edmlapotmd Mf Fsrr@:@@l) whereth Ry laOethy_l Runipaiing, BE i |s|, Il-l |R4 is 5-
ormul a : H, A :
R4 is KU ’Pé"‘i‘ 'yLI(?\L5AS||Q'L ‘Aé\b%éfﬁltlél"‘? Yéé éﬂ?@d%%é'zal syO
a
acggﬂﬁldﬂﬁ’ gﬁggﬂhpi’é' @ \ﬂ/bére%{_'\’ﬁ‘ﬁré% BtH_?"I I%sls%tt Fi??—H%(& is 5-
O and tﬁlaphe®3 yI Rsis H, Ais CHZCHz, Y is 0O,and Zis O; and
a compound of Formula (I) wherein R+ is ethyl, Rz is ethyl, Rz is H, Ry is 5-

phenyl, Rsis H, A is CH2CH,, Y is O, and Zis O.

Another embodiment of the present invention is a composition
comprising the dextrorotatory enantiomer of a compound of formula (1) wherein
R, is ethyl, Ry is ethyl, Rz is H, R4 is H, Rs is H, A is CH2CHz, Yis O, and Z is
O; wherein said composition is substantially free from the levorotatory isomer
of said compound. In the present context, substantially free means less than
25 %, preferably less than 10 %, more preferably less than 5 %, even more
preferably less than 2 % and even more preferably less than 1 % of the
levorotatory isomer calculated as.

(mass levorotatory) <100

% levorotatory =
(mass dextrorotatory) + (mass levorotatory)
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a conmpound of Formula (I) wherein RL is ethyl, R2 is
H RBisH RAisH RSisH Ais absent, Yis O and

wWQ@2008/06313a conpound of Formula (1) wherein Rl PGT/E81994/019911

R2 is ethyl, RBis H R4is H RSis H Ais absent, Y

is O and Zis G a conpound of Fornula (I) wherein Rl

is ethyl, RR is ethyl, R3 is 1-Himdazol- 5-yl

net hyl 25 L S iR i@

is O Aa d?ie'J %Bn d'ﬁ?erggorfnﬁ?ér%% \AherePHYsR?f?O?]%ﬁﬁtlmz
Iabmmlsmgﬁ’gHe Ie%rdtstoky eRdntiamér ohy doomppunBSfiferrilakl)iwherein

\ﬂ“égcg%wlggz fssetgyﬁ 38 ﬁgipslsé-? H§q 'WF%BE' Eﬂ Wd%\?o@”d Zis

?&H%%Wémd%nﬁfof{ rR%éL?Ds't'énti‘éll grre@'f?&HZcheﬁéxﬁroﬁ)taﬂiW isomer

a conpoun Formul a wherein Rl is ethyl
2 sl edrnpbundR3in thetpreRent sorﬁexmsuhabagntxalﬂgsfreg fram meéans less

Ties 25 oralete SbpnEes Tt 1% WP BB SR MR B bver

F?Mér‘e%r@fé’rabh/ |e%tﬂa$1 P, AnbiseveraRbie préférmbfy 1e8Bdhdn 1% of the
a co Formula (1) V\,herelanls ethyl, R2

|®xﬁorqtatorw$qmewalmata§i&s furan-3-yl, RGis H Ais
CH2CH2, Y is O and Zis G a conpound of Formula (1)
wherein R1 is ethyl, R2 is ethyl, R3is H R4 is 6-

hoydroxy R5 is H, A qmgmmomya;b@)o and Z |s 0 a

6 @lase mut
.‘:sfﬁ? 2‘& T s e’k&’zf;’”"ég} V) Rl leyoroga rijHZCHZ Y

iIs O and Zis O a conpound of Formul a (I) wherein Rl

is ethyl, RRis ethyl, R3is H R4 is 5- bronmo, RS is

l; A :'Ewe&ﬂﬁblﬁund(s bbtha presdntinventipramaynglsaibe: pesent in the
o anbbatb i eteeb Bl £ e PYRELIGHE, 1§ s of the
[

@n&oﬁ(ﬁﬁmﬂ%ﬂ}/gﬁt }_(frp%ﬂ,y': ’f'g) réér)—%“@ﬁﬁidﬂm%bebﬁc@y%ceptable

QarEHRefY Interr@tioaatl). ZPhamo; 1988039 cﬂ!ﬂ’idZ f;: ﬁd?hajnaSQll )1 997
wher ei H_ R4 is

dan; o, 151k pler satseelfnditethosdn Tae sehipauanpiet, be
Fggsrelrfrﬂé’il @Itﬁ%}?r%é%ﬁ‘ oRbompoliid®5eedidind¥ this MvBREGY br of their

pharmaceutically acceptable salts. Representative organic or inorganic acids
include, but are not limited to, hydrochloric, hydrobromic, hydriodic, perchloric,

sulfuric, nitric, phosphoric, acetic, propionic, glycolic, lactic, succinic, maleic,
fumaric, malic, tartaric, citric, benzoic, mandelic, methanesulfonic,
hydroxyethanesulfonic, benzenesulfonic, oxalic, pamoic, 2-
naphthalenesulfonic, p-toluenesulfonic, cyclohexanesulfamic, salicylic,
saccharinic or trifluoroacetic acid. Representative organic or inorganic bases
include, but are not limited to, basic or cationic salts such as benzathine,
chloroprocaine, choline, diethanolamine, ethylenediamine, meglumine,

procaine, aluminum, calcium, lithium, magnesium, potassium, sodium and zinc.

The present invention includes within its scope prodrugs of the
compounds of this invention. In general, such prodrugs will be functional

derivatives of the compounds that are readily convertible in vivo into the
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~ (hiodr%\h‘?é

H RS isH Ais CH2ZCH2, Yis O and Zis O a
conpound of Formula (1) wherein R is ethyl, R2 is

wWe@edwgho31B8 is H R4 is 7- fluoro, R5 is H, A i BCIZHRIOBR)19911

Y_is O and Zis G a conpound of Fornmula (1) wherein

;599'1“&9 E‘g@purﬁ%s & %ze. fgg ﬂi@éﬁﬁt%‘fm&ngﬁf theprespat
v&t%ﬂﬂﬂ%‘f&?l&g dﬁﬂhi‘%&lrﬁ]g@ 'sha%ﬁb@hﬁ‘)agé thétrﬁﬁfrﬁéhb oth’ﬂe

i's isobt
ivarious aimbré[enssd@cnbedawﬁothleobojﬁp@mdmpml(¢e)lly\me¢les¢d Rr Wlth a

onispipieha ot it Spepicely dbissgd ful WricRsRupts b the
(s'pbclﬂé@ré‘c‘drﬁ‘p&nd ﬁ) \ﬁ%‘éher Banmﬁs@éﬂ‘bﬁ to 12 peticht. Bbniventional

5- quinolin-3-yl, is H Ais CH2CH2, is O and Z
ipocedures cﬁmptbwerﬁjaleﬁthnoﬁmm peeqarzytmm of stitabte predrag igrivatives are

I S s.H.~R4 is t.hi ophe S
SocbTofh oxGPS o ffhoh r Preb R nud e,
thgggla(l)v\herelan is ethyl, RZ is ethyl, R3 is H,

R4 is 5- phenyl, R is H Ais CHCH2, Yis O and Z
is O Another enbodi nent of the present invention is a

oS\ B 505 T G PR Bt e

ighirel Byhter,fBey sndy ad¥briimgly; exist a§eh’anﬂbmersCI-Wﬁld2e theis
O and Zis G wherein said _conposition i

m@@mdswcps;sess dworar GRerErehirak Gt et ey mrayAditignally exist as
Stﬁé&e?égm&%lnqt is'tB Eéﬁagérs/ﬁﬁﬂf haPal % Eh isHRSISHHd I%it Yres

ree neans [ess than erab y less than
nthereaioed ensbimpabssd withamthe %opevm‘rthaanesepﬁerﬁmrﬂhﬂny

JrorhRmce rna Loty PTG Brets ot the sumpoundS al eXist as
(ﬁoﬂ' r bR My a§ sﬁ?ﬁmsglzés ﬁg@ﬁ@é@fé’ b¥ inQudédir( theSsresent invention.

orotatory vor ot at ory) Anot her enbodi nment

- df aduiitiqer, seare of theecmmmunds ranagcfmmwotvams thhmateu* @n@

t he Ievgrot atorg@enantl o a,co d,of for

eI ROMMGL OIS soy@nﬁs apg SOET 3B ates e ﬂgo nitended to
hhe 5"15?06 ng’a'%se% Wﬁhﬂ"!ﬁ@'ﬁ%opgdf%m@m\?érﬁloﬁ is O wherein

sal d osition 1s substantially free fromthe
dextrorotatory I somer

Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereoisomers, these isomers may be
separated by conventional techniques such as preparative chromatography.
The compounds may be prepared in racemic form, or individual enantiomers
may be prepared either by enantiospecific synthesis or by resolution. The
compounds may, for example, be resolved into their component enantiomers
by standard techniques, such as the formation of diastereomeric pairs by salt
formation with an optically active acid, such as (-)-di-p-toluoyl-d-tartaric acid
and/or (+)-di-p-toluoyl-I-tartaric acid followed by fractional crystallization and
regeneration of the free base. The compounds may also be resolved by
formation of diastereomeric esters or amides, followed by chromatographic
separation and removal of the chiral auxiliary. Alternatively, the compounds

may be resolved using a chiral HPLC column.
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. éﬁ}glﬂi&ﬁ’ Tﬂbf,ttﬁé L&t verﬁHFMF?ﬁ\%Q{
ro al’'um nu

% even nore preferably less than 2 % and even nore
preferably less than 1 % of the dextrorotatory isomer
calculated as " t (nmss dextrorotatory)

Yalext g I ¥f the tion of th unds of the
{mass exﬁggl%'gsf é‘i tg]reygliéf %ggiﬁ fep\; g rr%[?%rtaol?r)})o Th% Cgrgr%)ounds .
reséxet ipverstEm, itimay bei recesagryarsiobdegiraide tn protectgensitive or
form of pharmaceutical | cceptable salts,. For use in
feariRUPROTCATY of B TRBCLER TGS ThisanPy Paradiaved by
rrﬁ&?ﬁs BPC&%Tﬂ@ﬁbPﬁ)r"o@&?cﬁ@B@@be,@dh\’a@ﬂﬁﬁé&ﬁiﬁcﬁbéé'iﬁ s"

(Ref. International J. Pharm, 1986, 33, 201-217; J.

HPratenti8eiGroups 97 Qrganic Clasmistry, ejl. J.&tWe Mcamies ngmpm Press,
D20 A1 0Pl £ T RIGe oREAER Ot

! gm&ﬂééigmdﬁn Wil SonBh fo9RC FHE ipFalecling eeeRiiia§y be removed
sa

S. R’epresent ative organic or inorganic acids
iatd cefweniqnt sabsequent stage sgingonethpgls frem the art.

‘hydrobrom ¢, hydriodic, perchloric, sulfuric, nitric,
‘phosphoric, acetic, propionic, glycolic, lactic,

succi risn thaughthe icoidundsratithe présrt dmventioni (induding their
benzoi ¢, mandel i c, nethanesul f oni c,

harmagettiedlys areentpble salisanbRlaMRGauticglypreeptable solvates)

j - . f ani i .
ST s TTERFOY SRR 04 Wifcnerly, B SORRASIA'IE admixture
twitH btmfammgleéhttcaitcblcl’j%rRemipBaahbadilmt(segl]ame«t with regard to the
i.norgani ¢ bases ipclude, but are npt limted. t basi.c
OPiRERERGRIES SEAdISIEA AR AEROAI Bh RS BisP b LY etary

arfRlewiitaend

cal ne, m calcium Tithium gnesi um
patakisanyuonsmmtitionsacampiising cohpqundsadt-armudan(l) and one or more

P T T DG e S S

functional derivatives of the conpounds that are
readily convertible in vivo into therequired conpound.
Thus, Bywayefrexample, iofthe pharmeeeutisal and vieterinaty compositions

: i h v admi i S |
R LSRRt n G GorBaBnds b fhePisSabt BV ERER RRurbe

t A BRERG SNy BAkADIE Gvhder(s)i mki@éﬁl@s)@éué\ﬂ)éﬁdiﬁg agent(s), coating
agent(s), and/or solubilising agent(s).

Tablets or capsules of the compounds may be administered singly or
two or more at a time, as appropriate. It is also possible to administer the

compounds in sustained release formulations.

Alternatively, the compounds of the general Formula (l) can be
administered by inhalation or in the form of a suppository or pessary, or they
may be applied topically in the form of a lotion, solution, cream, ointment or
dusting powder. An alternative means of transdermal administration is by use

of a skin patch. For example, they can be incorporated into a cream consisting
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conmpound whi ch may not be specifically disclosed, but
whi ch converts to the specified conpound in vivo after

wa@essniasr ation to the patient. Conventional prPODESNE619911

for the selection and preparati on of suitable prodrug

Y G A0S IUIFOTER] RPN E RISt g parsiDy Snpkgan
Caq’wegr}y%rﬁ&%?édj'eﬁ%% ShddhuBitibR \6 Qeﬁ‘qveﬁwoaﬁo%e@?Welght into

one C cent er ey may accordingly exist as
@mamhtmemr(mnswmgmftdwwhde nyELordships seié parafiio basertegether with

chi nters,, the addi ti opal | st as
@uggtsé@tgagggnqqreﬁérvtggx%%agm5@ 5%%“ ferdat all such
i somers and m xtures thereof are enconpassed w thin

t he scope of the present invention. Furthernore, sone
of t hd:cn'rspmaapplmtrbosnprerfenabtwé\emmmmwmse acdmigtistered

iQ{a @ytggefg p?t%}g%tqodﬁgqube%%c%{eaﬁgs uciuo%{&g(&f h}"%%gose or

Ciﬁ @BB&@% oreYuferenhee la¥sHeesr i éd?nmlr@fwﬁh exsipients, or in the form
hydrates) or common organi c solvents, and such

oflelisirsssalutionsl areUspessioas coptaieingrlayerag 95 ¢olaring agents.
the scope of this invention. Were the processes for
the preparation of the conmpounds according to the

l nVentTI@c@hgésﬁlbﬁ§ (é@w@"ﬁsdhé c@fnmimfdemlelwmem alsbdme
i somers nmm e separated conventi opal techni ques

gu@ﬁt%p@rﬁetﬁaw,.foee@m@ledﬂtrgpfa\fﬁwosaw@ IREAMSHHEY nay
V02506 L b A hEoh YT s G e bBngDRBh R Ebmor
ky suiesisik ¢hirisr.or Blaenonpounds may, for exanrple be
resolved into their conponent enantionmers by standard
techni ques, such as the formation of diastereoneric

pairs r

D S e B S DRGSR 9. v
(f@)m@fawtbnleuqdedustmimtmn whizhi rday obhtane dthgr su bstances for
fractional c allization ndre A t ith
e arough S arsteesiefar S kB ube JoBitip) Kotonic wi
flgpg@ti on of diastereonmeric esters or am des, foll owed

by chromat ographi c separati on and renoval of the

chiral "auxiliary. Alternatively, the conpounds may be

or ocescarbifsA pf ellinaleL At R e o g lne o

administered in the form of tablets or lozenges which can be formulated in a

conventional manner.

By way of further example, pharmaceutical and veterinary compositions
containing one or more of the compounds of the invention described herein as
the active ingredient can be prepared by intimately mixing the compound or
compounds with a pharmaceutical carrier according to conventional
pharmaceutical compounding techniques. The carrier may take a wide variety
of forms depending upon the desired route of administration (e.g., oral,
parenteral). Thus for liquid oral preparations such as suspensions, elixirs and
solutions, suitable carriers and additives include water, glycols, oils, alcohols,

flavoring agents, preservatives, stabilizers, coloring agents and the like; for
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present invention, it may be necessary and/or
desirable to protect sensitive or reactive groups on

wa@eys06318he nol ecul es concerned. This may be apti/esymd4/019911

by nmeans of conventional protecting groups, such as
thgse described in Protective G ou

@9lidiosalrepataiions, UK axPEWdE'S, naeguk?ﬁﬁr&%%?%?%ma&}?d
ga\r[}‘lerg;r g;%czcﬁ‘t iveinMu %térch@rs%%és‘sv&h%rﬁé'p@rah[llatmg agents,

gani c esi s , ohn ons
holoriczrits, rl:gn@ereudsm’tagrauegrmmsedn@thallkmnSth eral preparations

EH%?] S&ﬁem ﬁg%t%a v&lﬂ}rﬁ%agceﬁ? g@q{ﬁ&%%ﬂgéﬁ o q]elgﬁfqng coated so as
(tb '?ﬁécﬁﬂéfégthenﬁé}br ehémﬁsaﬁdneﬁ' 'Bbr RFERRIAMENBRttasion, the

armaceutical ” acceptabl e sol vates) can be
ax:hnmen willerseidllya congist ofhsterilei wategandraiheringeedients may be added
dmi ni stere

datadrease s3liopReRt Plaseratioth ik e sRRpHLAE s squiigns may
t $o bBgﬁ@ﬁ&‘édﬁﬁ%ﬁ\goéq%@srda’iﬁér@al@rﬁg witgh éﬁrﬁﬁﬁﬁét@ additives.

arnmaceutical or veterinary practice. Thus,
present invention is directed to pharnaceutlcal and

veteripary. conmposit |

et e Ay IR, AR M SATRRprhay be
HTRiRiANed A sihglesdaildusel, entise mta|cuau|yefmge8yayva¢ of
exanple, in the pharnmaceutical and veterina

astrpibisteregrin divided, 6opee 96 YO, tHIRPF TN tiRs q%wpowggermore
Sf{ﬂr{\[g@fr@sm nmer tn%‘é%'n urﬁ/énﬂaﬂ c?ﬁ b%dé'ar’ﬁﬁ'ﬁs éd‘lnquanasil form via

I cant suspendi ng agent
Eicehgs@gﬁsmltajle irtrattasal sehivlkeis| oswagraxwien(na) skin patches well

Tenen @ Boes KRGS oAt ArhaT6 bEABINGtSEE Pribe faun of a
A SR al Gell\)etrg bgst@h?‘ heé %%égé ?dhﬁn iREHaLIGh Sl 'ofcBarse, be

conpounds | i ned releas ormul ati ons.
Aldnginnets vather thareintermptemidbrafghoué theedesage rRygimena
(1) can be adm nistered by inhalation or in the form
of a suppository or pessary, or they nmay be applied

topi caf lyalkh gb?%rérﬁrtﬁ‘o?ufe ékllle‘éf‘thﬁe aPolhdt | trshopagATioally

oi nt nent or ting powd al ternative neans of
teffecdive dose fadachmeswrapoumd?o ef the ingentign ar 8 jphanpaeeHical

For exa can be cor

S S e B BCel e BRI T f8ore, optimai

Ao es t8'be éd’rleﬁistBﬁicﬁﬁ’fa'yfbe rERely eateralingd bﬂd will vary with the

i ncorporated, at a concentration of between and 10%

bgam;eulghcpmp@uad used, the mode of administration, the strength of the
preparation, and the advancement of the disease condition. In addition, factors
associated with the particular subject being treated, including subject age,
weight, diet and time of administration, will result in the need to adjust the dose
to an appropriate therapeutic level. The above dosages are thus exemplary of
.the average case. There can, of course, be individual instances where higher
or lower dosage ranges are merited, and such are within the scope of this

1

invention.

Compounds of this invention may be administered in any of the foregoing

compositions and dosage regimens or by means of those compositions and
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an oi ntnment consisting of a white wax or white soft
paraffin base together with such stabilizers and

wWEe@smeodlat i ves as may be required. For some  PCT/US2004/019911

applications, preferably the conpositions are

adm nistered orally in the formof tablets containin
Sospge eedimens ertaklished inthesrt WE@F%%%Y US&O*SHG S of the

?ﬁve(?m‘ﬁ% ﬁﬂélé‘@élcébﬁ Qﬁ? gj:yrét s8R quitdSrobhidlibject in need thereof.
exci prents eI|X|rs sol.utions or
suspensi ons containing flavoring or colorlng agents.

;hgoc%én%olﬁi/é@?cgﬁalégrs{:gaﬁgpg@f@ﬁahr?r@%%gﬁgﬁaré/e erlnarg/ paclg or kit

b{cﬁ%ﬂﬁgﬁé Bt H’ore' #QHSM%@’WWH Bhé YFsGrel Gt'thy u‘i{?rements of

ousl Y. | S case t he COﬁpOSItIOﬂS W
dlgaphaemaeetﬁwat abd eretmmarye compoditions ef the-iventipanOptianally
adm nj GO sitions are hest d
BeshDiglocwith Sbh GoRtIRTNS e BF Bttt e R L pldbelifd by a

I S
NEIiE] AQETSY rolathiNBRafiitilic 5ad or Stle of
lhaouaceuticabsi ot biolqglc@Lden@taawhwmqﬂcgtrleﬂe%rannﬁ@val by the

ey ot PR S g ket inb ) Al RET A

conventional manner. By way of further exanple,

pharnaceutlcal and veterlnarg COﬂpOSItIOﬂS cont ai nin
L,

one orThee@mpeundottieierant iBventirn MaydR ueed to treat fild to
dﬁéﬁ%ﬂragejg Sg%%t | Phifi Wé?maﬁlbbﬁs ﬂ%glg's%% dé%,aﬁhrhﬁns by

mately m Xl ng

EIiaishesionidf fanaar[ﬁh@ésmwﬁmh/ecmsel élfheadcmgb naglgecwould be
conventional pharmaceutical echnj
Tram @beut 8,01y to Aboub 1w ar epgrisner Gomahe (ifaer% to

ut?g@gﬁﬁé bﬁ,ﬁﬂof{%ﬁﬁncﬂ[}aﬂ?ﬁmrﬂ' D?‘b'1° g(tﬁ ébothOGb mg of

paren oral prepar t1ons such
wactivemsgredient @l axegisnemdf stmbuttt tond fimesi pearbiae/ foaanuamesage (70

e romany igonoB 1t i aueiont fodie Bl Insan BEde, g
atﬂgfbtg%xgegllﬁ é‘ﬁe&tiv@%mé@ﬁ%? b@!tl\% 86mpPbaRAs of tHmveRtisIwill vary

capsul es and lets, suitable carriers

'aasjwdddtiettyp&asoﬁ pmhduﬂamgstraateldes sugars, diluents,

granul ating agents, lubricants, binders,
di sintegrating agents and the like. Solid oral

pr epargdd fBsadministration, a pharmaceutical composition is preferably
provided in the form of tablets containing, 0.01, 10.0, 50.0, 100, 150, 200, 250
and 500 milligrams of the active ingredient for the symptomatic adjustment of the

dosage to the subject to be treated.

Examples of pain intended to be within the scope of the present
invention include, but are not limited to, inflammatory pain, centrally mediated
pain, peripherally mediated pain, structural or soft tissue injury related pain,
progressive disease related pain, neuropathic pain and acute pain such as
caused by acute injury, trauma or surgery and chronic pain such as headache
and that caused by neuropathic conditions, post-stroke conditions and
migraine.
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may al so be coated w th substances such as sugars or
be enteric-coated so as to nodul ate the major site of

w@bwsoatison. For parenteral adm nistration, theCDHS200€019911

wi Il usually consist of sterile water and ot her

i ngredi ents may be added to increase solubility or
preservation. Injectable suspensions or solutions may
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ISI Conpounds$ of this invention
rtmq,admhad rpampheealewuurmpathy, kifaterak petpleersi nguropathy, diabetic

b
poery o Res BRI o o BRIl nftriRasp e RIRG
VhstRYbeile Hé@ntﬁ;f n‘hbﬁbtﬁ@"ﬁ&#ﬁ@ss@émbhﬁl heuAtk, i @emdault's neuritis,

anal gesi cs or antl-pyretlcs I's required for a subject
i meuresitist e@visebrachial neuralgia, cranial neuralgia, geniculate neuralgia,

. glossopharyngial neuralgia, migrainous neuralgia, idiopathic neuralgia,

intercostals neuralgia, mammary neuralgia, Morton's neuralgia, nasociliary
neuralgia, occipital neuralgia, red neuralgia, Sluder's neuralgia, splenopalatine
neuralgia, supraorbital neuralgia, vidian neuralgia, sinus headache, tension

headache, labor, childbirth, menstrual cramps, and cancer.

In regard to the use of the present compounds in treatment of the
disases or conditions such as those listed above, a therapeutically effective
dose can be determined by persons skilled in the art by the use of established

animal models. Such a dose would likely fall in the range of from about 0.01
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The invention al so provides a pharnaceutical or
veterinary pack or kit conprising one or nore

w@emwsainars filled with one or nore of the i ngP€USIF019911

of the pharmaceutical and veterinary conp05|t| ons of

the i nvention assqciated. with

] Bpa. e o7 2ciiv Indesaiant aiminttafest 226 4itimes pgr day
%99'\{?‘(’8 Q @q\,ﬂ@( arf.egul ating the nanufacture, use

or sale of” pharrmaceutical s or biol ogical products,

whi ch notice reflects approval by the agency of

manuf acture, use ation. The
compounds of the QENM E%Nﬁ'hjéu@&&] 5 I'd‘ugf)uoed to

treat mld to m)derately severe pain in warm bl ooded

ani mal s such as humans by adm nistrati on of an
anal gReprasentaive eompoeinde i tharpeesent inyentian gansusynthesized

bout.., 0, 01
38 EPaeRrS it Sastiera e MBS PBkssbi bsjow angare
RRidtiated & ihe ddhemad st féllolv. NBince tﬁb@eheﬂrfé@chr@arpﬂustratlon
active ingredient in a reginmen of about to tinmes

gbe irveptivoshanldnel ke sonstiuedyzs hgmlmg@q hm@gh Che&mqaé
TRBER  DoPRIss ofiashBa Hhebrbgl iyt didne yarous tering

Ghatdiiald useini the sthemesais Ywallswithihlthé lskllltqmms@‘is vm‘sed in the
being treated. For oral adm nistration, a

rmaceutical conposition is preferably provided in
the fof
150 2 dg% B&Zaé%x og'f éf g&ﬂnﬁﬁ?lﬁ‘cﬂg%“gfntg\%o@%eng&; gs |]I§Q(f:9ted }9%chemes
ihgne @l eBdthfschetries prpcped mithi the adjmes bverat| scbrfategme In stage 1, an

nedagite 3 15 eropaTREMh B bl g Cpnaasdng By & kbr -v—.
;W$MR&QV-”§HM& bebéftthérfcﬁrn‘i‘ Q&Efgﬁ)m)(—eﬂlhbﬁe X may be oxygen or

amat ory pal n, centra fated paln
tifupbadal nirmyrtm:lza‘oem Q. nOneﬂ:xeuzeue allngdrea&fs;fatgmupsQewhlch is

Rbiapeienly Fanmiaok %4 SaHoiSc RCaamidea ot Bpies of such Q

3@5&@ Pé figro, g’?&t\ﬁalo@'b SUFBESHrRHa RS MINGI0XG! TORd!BBnzene

e an at caused by neuropat hic conditions,
prmg mslst bear acad)axybmacmjmﬁhn @rf@edmkeonﬁeurﬂam atom Xemay be
nt I, vent are Bseful

Péé% Qen%ﬁﬂe, r"?ﬁ edrng H}%{Qa%rngsor ﬂa% benzene ring
flﬁéklhﬁ@hé Cegioi®NtS@Hnes 1 and 2 differ in that in scheme 1, the

carboxylic acid is on the benzene ring bearing the Q group (1A and 1B ) while

in scheme 2 the carboxylic acid function is on the benzene ring which does not
bear the group Q (1C, D and E).
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prevention of neurol ogical and psychiatric conditions,
for instance, depression and Parkinson's di sease,

wore@soearent s for drug and al cohol abuse, agentBCT/U82004/019911
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treating gastritis and diarrhea, cardi ovascul ar agents
and agents for the treatnent So£ res'pi ratory di seases.
The conpounds of the present ion are al so useful
in treating pain caused by osteoarthritis, rheumatoid
arthritis, fibronyalgia, mgraine, headache,

toot hache, burrfRednbupriy.Shake bte (in p i ol ak, a
veno¥AneCEhake bite) B@er ,—-i—H»secg/\st)
neur d¥emiediagsadder , ~ bengyger 0st at138® y Fer t¥ophy, -

interstitial cystitis, rhiniti§, cont act 2 Stage3
dermatitis/hypersensitivity, itch, eczema

pharyngitis, nucositis, enteritis, cellulites,

causal gia, sciatic neuritisx mandibul ar joint Y

neur al gi & erig@rﬁg@i_ iti GANRURI ti s, ¢
pay @ b pagmy

pos[ mast ect

S , pai n gyndrome, ora
neur opatthi ¢ paiStge€har cot ' [sAphing re Yex synpat hetd.¢ 5Stage6
dystrophy, Guillain-Barre sywhdrone, neral gia N
paresthe&ica, bur ni ng- mout hPsyndr ome, post - her petift
neurakgi a I geyonR&2 neural gi a, cluster headache,
m ghai he dache, peripheral neuropathy, bil ateral
i s eur opat hy, di abeti c neuropat hy,

post herpeti cgneural gia, trigemnal neuralgia, optic
neuritiiN‘postfebriIe neuritis, mgrating neuritis,
segnent ag, neuritis, Gonbault's neuritis, neuronitis,
cervi cobrachi al neural gi a, $¢keme@R neural gi a,
geni cul ate neural gi a, gl ossopharyngi al neural gi a,
m gr ai nous neural gi a, idiopathic neuralgia,
intercostals neural gia, mammary neural gia, Mrton's
neur al gi a,5%98dociliary neuraléﬁ%ﬁzoccipital neural gja, . ¢
red neural gia, s%éiﬁnys neural gi a, spl enopal atine ¢

, B g, N .

urqa}:l I a, suprad taly fal gia, vjdFan ngikalgi a,
gﬁﬁp%y §g93’the, t'eedi on leadacker atiop~erLdbirt =, 6
| e
menstruar cranps, af®®apcer. In regard t® the use of~
the present conpounds in treatnment of the di sases or

condi tjnofisgs Yahedipkbhoge id tohsteLadd@vetween two monocyclic
therapeutically effective dose can be determ ned b b
%%%d y

pioteroresliaties) IFed Schemee1 abtadeyl thecbridae Braydag a@nst

L R S o BB 11, WY g ez Gunero

agtdrV8lethoh Hihariwing irous ! Realy doherfible tHRs cadoxgiRyacid, for
instance cyano or carbalkoxy) by a phenoxide, thiophenoxide, benzyloxide or
thiobenzyloxide, int 1. The 1A compounds are then obtained by hydrolysis with
an alkali metal hydroxide. For construction of the bridge of compounds of type
1B, a benzyl halide intermediate compound (int 5) is prepared by NBS
bromination of the corresponding toluene (int 4). Reaction of int 5 with a
phenoxide or thiophenoxide leads to int 6. The 1B compound may be obtained

by alkali metal hydroxide hydrolysis of int 6.
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for an average (70 kg) human. GENERAL SYNTHETI C
METHODS Representative conpounds of the present

WO pweneildn can be synthesized in accordance w PET/UR®04/019911

general synthetic nethods descri bed bel ow and are
illustrated in the scher%s51 oIIow Since the
schemes are an il ustrat?ofme E’f@ﬁventl on shoul d not
be construed as being I|mted by t he chem cal
reactig d gonditjons expres The pxepara (caf)x
tFp Y rlrt?u)gastg bmalt ah iral %ﬁg 9 h@fp
ithint |1~ of p ns vg in the
Themp{ eparati on @f conpounds ofyt4 h| s i nvention ia
illustrated in Schemes 1 and 2. Both schenes proceed
with the sane overall strategy. In stage 1, an
intermediate 1 is prepared with two benzene rings
connected by a linker - Y-. The linker - Y- should be
of the form - (CH2) X- vvhere X may be oxygen or sul f*gHz

HOOC

it bR 0 Qone oz @/
grou ) —Whi ch gT—O‘tttrX tra .

c&’bo yllc actd a d%“‘ Ies of sugh Q groups are
fl uor@s brono, iggeo or fI uor onmet panesul fonyl oxy. 4g

One benzene ring nust bear a carboxylic acid ortho to
the linker - Y- . The atom X nay be attached either to
t he bdforeuhemae@, Bésga hin orterd gpnremqrecﬂrc choposingdena phthalide

{kih) s ausd ® et Rt pRpEoxde 3 fuiophenergle (Rt 8). For
gﬁﬁégﬂe‘ﬁgh 9 5’6%869[1&@ &h& &H@Hﬁné&"ﬁe%s@rﬁcﬁedﬁw h&cleBphilic

e carb Ic acid function i s on
terozratie dlsmgcemenhoﬁfhﬁmdedromeatermedlaje mt;Q by phenoxides or

hicehbaaridsadineehodhs TRycanigangs Sitenoaingd hyhysolysis of
int 10 with an alkali metal hydroxide. For construction of the bridge of
compounds of type 1E, reaction of a benzyl bromide intermediate compound
(int 12) with a phenoxide or thiophenoxide (int 11) leads to int 13. The 1E
compound may then be obtained by hydrolysis of int 13 with an alkali metal

hydroxide.

Scheme 2, Stage 1

e A g

int?7 int8
F
4l Y
R Il int8 — R4
Ql
int 9 COzH
int10
X BrCH2 XCH, XCH,
SO =L O -~
COOH

int 11 int 12 int13
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Stage 5 5 Stage 6 Schene 2 Stage 1 Stage 2 Stage 3-6
Monocyclic RA f T J - > T Qinternediates COOH: R 4 ~

wa2@5m03131 n stage 1 the linker - Y- is construrtBUS2004/019911

bet ween two nonocyclic internedi ates. For Schene 1,
Stage 1 the bridge may be constructed nucl eophi li.c
ar omatfidlowing Biadambnihestchemes MeEds 1 Ul'rgflarﬂeez RrediPQuads 1 are

[ r LB I i & reaw 0 .
BryBrbt B el BB SRR i B e B B0
apfnsroateiaadial drpolyphospaoribecioki Akernalivelpties oycliation may be

benzyl oxi de or thiobenzyloxide, int 1, The 1A | .
diﬂﬁ&gﬁtdw% caneertingashi 40 R chipdids) {ayiirstanes wilh thionyl

. I o _ . . _
Sl Iod Y Fpbee- Y UL 68 bpdits b o
cwigaued 49 alunipumschiorigear ed by NBS bromi nati on of the

correspondi ng tol uen int 4). Reacti f int 5 with
o PherBateiRD, STRISHAEA T RABETOBTPREN EVerRIEYs

L
Cbé;wgetﬁh r@ﬂethyhbtﬁelric(:hﬂ 14) ianti(éjhrF@pprﬁﬂiﬁte?ay gubﬁ_ttal@eI?acid chloride
order to prepare,. onpounds, . t

Ruouies ded kelanedatt 1oran BRs hserRImURepRpuik EREadated
%@Heg%e FFigHeRE RldcBBn l%né‘rﬁoﬁ@.‘ ! Méa?eﬁm”ﬁﬁéﬁgﬂ ®f the

e constructed by nucleophilic aromatic
dbrjgeactndata miclébphilic dmorhatitdisptasemestitgives eampoiyyds 2 ready

ridgea:
ROameT Sge.

Scheme 3, Stages 1 and 2

(CH2)pX-H
(CHp)X-Me Q X Q
4 0 x ¥ R4—r'
Ré_ML cl — Z — 2
O F o
int 14 int15 int 16

In stage 3, the Q function of compounds 2 is converted into carboxylic
acid amide group to give compounds of formula 3. This may be accomplished
by first conversion to an ester by alkoxycarbonylation, for instance, with carbon
monoxide, an aliphatic alcohol, a trialkanyl amine and a palladium catalyst
such as bis(triphenylphosphine) palladium(ll)dichloride. The ester may be
hydrolyzed to an acid and finally converted to a primary, secondary or tertiary
amide by a coupling reaction with ammonia, a primary amine, or a secondary
amine. The conversion of acid to amide may be carried out by first conversion
to an acid chloride, for instance, using thionyl chloride, followed by Schotten-
Baumann reaction using ammonia or an amine and alkali metal hydroxide.
Alternatively, the ester may be converted directly to the amide by the action of
a dimethylaluminum amide. Instead of proceeding to compounds 3 via an
ester, one may effect the transformation of the group Q into a carboxylic acid
amide by way of a nitrile. Synthesis of the nitrile may be accomplished by

treatment of the compounds 2 with Zn(CN), and a palladium catalyst such as
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t hi ophenoxi des (int 8). The 1D conpounds are then
obt ai ned by hydrolysis of int 10 with an al kali netal

whyasosdlse. For construction of the bridge of PONpS2904619911

of type 1E reaction of a benzyl brom de internedi ate
onmpound (i nt noxi de_or

(PRIPRES ardidseatinanior 15 BTRBONRAS S RUCRRGY SRR ES
‘%an@ r&ygﬁﬁg{ r;t@|e\él’§'@tdgcggi%3 p%zﬁ%‘%g %k%ﬁ‘ nﬂitgﬁ%dd[raﬁaé'yielding

(ﬂwdaﬁe atid as dariv@difeon tie iester8 RA' int 9 intl0
, X' Br.CH2 12

| EFol I GWPAEORY Si9%h 4 P EEHIRAIEHE: Lg-frpﬁa%?@ge@ezfuncﬂon s
HBH 45t ﬂf@cﬁ@@%ﬁéﬁ??‘e@écuﬁé%é%ﬂ@é iPgve @ohﬁidarmag of

SI ng, for rnst Orifluoroacetic acid
ctyp@dl(ypﬁh@smbendmylamrm calet therfanctian yAt—hk)asymha(estt wdrile in the

ffected conv 1t
GaVIREng §aS6 1 d¥eiRaBa Tl Hakanylie APBNR e Pe Gagied out
tb\ey EMeRE] éa’rf’afe §aﬁm Bt ReBRBES wmq ugﬁpeﬁaﬁsné@ oP B-tFopinones
WS acCl , SucC al um num chl ori . IthI’]
Stragglst dbautdy2a Im;erb/alepﬂ titaniwmoreagentsustsas the gaag@nt obtained

SO SRl B! Bkl Sh St HPoRonE @ pierainy
lrﬂégr?éh‘i'uﬁ‘arhélﬂ%rcﬂ%-trabﬁhw|®h?%ééh€ﬁ9ﬂ&féll@e<}ﬁé@ bedRided to
ketone to afford carbinols. Dehydration of such carbinols with acidic reagents
such as formic acid, sulfuric acid or trifluoroacetic acid gives rise to compounds
of type 4.

If desired, the operation of stages 3 and 4 may be carried out in reverse
order.

As illustrated in Schemes 1 and 2, thé nitrogen atoms of compounds 4
bear a group P. This group may be an alkanyl, alkenyl or aralkanyl in which
case they are the therapeutically useful products of this invention. The group P
may also be alkoxycarbonyl or aralkoxycarbonyl. The latter groupings can be
converted to secondary amines 5 as illustrated for Stage 5. These
transformations may be carried out using certain acidic reagents such as
hydrogen bromide or trimethylsilyl iodide. Compounds of type 4 bearing readily
cleavable groups such as methyl, allyl or benzyl may be transformed into the
aforementioned alkoxycarbonyl derivatives by treatment with alkanylchloro-
formates such as ethyl chlorofbrmate or 1-choroethyl chloroformate and thus
serve as sources of compounds 5.

Finally the secondary amines 5 may be converted to any desired end
product of the invention 6 as shown in Stage 6. These transformations may be
carried out by reductive alkylation using a carbonyl compound and a reducing
agent such as sodium borohydride, sodium cyanoborohydride or sodium
triacetoxyborohydride. They may also be carried out by alkyation using a

alkanyl, alkenyl or arakyl halide and an organic or inorganic base.
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provi des the ketone (int 16) which has been
si mul taneousl y denet hyl ated under the Friedel-Crafts

WO e@sHdasl condi tions. Subsequent formation of PEEUS2004/019911

bridge - Y- via a nucleophilic aromatic di spl acement

gi ves conpounds 2 read 0 enter Stage 3. Sch
St agedesigend p@dzm% Hﬁﬂeﬁf@i%wﬁv ion tayng H‘aﬁtChEH‘NCd
I'n
SibaCalls 45 TSR PR AP et o
gmwfer al&y:lpetbedstoogwé dalnembne@oonmmg altapolseusing oeagentdedch as
irst conversion t

y er b . .
g%%%&%!aﬁ“ﬁ‘@ﬁyldﬁm%un%owﬂﬁ Rafsce halagen aigmyegy participate in
_ a
AR roED LA Ly E0e o Aol il

p}hiehaslhrymgl I )gl ;:hl o:rl de. The ester rmy be hydrol yzed

to an an i, na rted t.0 [ \

seconddi cemPouRds Ateifitts BHHSE 45BN R e cpiral. They
r I ' i

T B e B e e

fstationary phess ifalowiog ﬁiag@s 4, hordh.i Hermadivelyn Hieabasgic

usi chl,o foll owed b h - n
Bt HRES A an A 6 BE AL 1o pleiRere R Yatts by

W&[Lﬁé'vﬂm adhirar 8ad iavel resolveg issitheir BRunbiemess By fitaetonal

directly to the amde by the action of a

dirystaligationuni num ani de. I nstead of proceeding to

conpounds 3 via an ester, one may effect the

transformation of the group Qinto a carboxylic acid

ani de |by yénerally Ereﬂeﬂréd ltieat thy nédmsitive girodinet ofle‘achlmrocess step
may be acconplis

ed by treatnent of the co
e separated omyRingr ﬁampgaemﬂ Qldbargaetiaf opK nﬁ @Pf%iwlﬁi&ded to
grfuer@%:?{ééﬁpgfgar@tltsqseté‘se ‘Pé’%ﬂgrf'ﬁ?t a%té‘a%@nt step.

_ erature he ni I's hy ed usi ng
Beparktibn terﬂtrﬁd;uéw@pmallyi incdd dvaqg)rahen,semfawondpM|pltation
derjved fromthe ester o perfor

Al HEption LA™ feoBNIcUSB MR b MG Rl i Ghyomatography

- (Still, W. C. et. al., J. Org. Chem. 1978, 43, 2921), thin-layer chromatography,

crystallization and distillation. The structures of the final products,
intermediates and starting materials are confirmed by spectroscopic,
spectrometric and analytical methods including nuclear magnetic resonance
(NMR), mass spectrometry (MS) and liquid chromatography (HPLC). In the
descriptions for the preparation of compounds of this invention, ethyl ether,
tetrahydrofuran and dioxane are common examples of an ethereal solvent;
benzene, toluene, hexanes and cyclohexane are typical hydrocarbon solvents
and dichloromethane and dichloroethane are representative
halogenhydrocarbon solvents. In those cases where the product is isolated as
the acid addition salt the free base may be obtained by techniques known to
those skilled in the art. In those cases in which the product is isolated as an

acid addition salt, the salt may contain one or more equivalents of the acid.

Enantiomers of the compounds of the present invention may be
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15

attached to the tricyclic system replacing the ketone
to give conmpounds of type 4 (in the piperidinylidene

w@a®ms/00d1el f uncti on - A- does not exi st whil e | PCE/H82004/019911

tropanylidene case it represents - (CH2 - )- This
operation may he carried out by McMurray condensation
gepreatet #sing ¢hikah HELS per i di nones or 8-t r opi nones

brought about by a | ower val ent titaniumreagent such

as the reagent obtained fromaddition of titanium

tetr aﬂdmeéeiﬁatme zd:nmpodndi; of e prasant iventiom can be synthesized

4-pi peridin nesi um hal.i de or .

i B ﬁppe&wﬁﬁéﬁﬁ@ SHHatedBe heyisiiesshed apgve and are
‘ﬂﬁfsﬂ‘é’ﬁ‘ec{ u‘l‘%i h”tﬁb%ch@ﬁ@é%@f deBwOfSIﬁéé e schemes are
car bi I'c reagents such as formc acid,
$Il|ustratlons athednmntnnl sHowdd patlee pona‘m:u@d g5 being lisied by the

ds of desi red h per at |
SRR $2arkens Hie, Sonditions Brorelsed; TrRREPLERG the ygrious
'skérﬂﬁ% rrﬁ‘ét@ﬁa!srhs%@hﬁ RS séhaMésds welevitHih Heg SKill aF peFsads versed
conpo bear a group P. This group nay be an
éhﬂuhgﬂ alkenyl or aral kanyl in which case they are
the therapeutically useful products of this invention.
The group P may al so be al koxycar bonyl or
ar al koxycar bonyl . The | at eEXANPQLES Ngs can be
converted to secondary anmines 5 as illustrated for
Stage 5. These transformati ons nmay be carried out
using certain acidic reaggg%gnﬁHgg as hydrogen brom de
or trimethylsilyl iodide. s of type 4 bearing
readi |y cl eavabl e groups such as nethyl, allyl or
benzyl may be transformed_into the aforenentjoned

-al koxycar bonyl derivati by treatment wit
al kanyl chl or of ormat es susf as et hyl chl or of te or
1 ghoroethyl chl rcﬁor ndoﬁ Etgaﬂser sou;l' gCerCO)ZO 0°C
u u
conNto Dé’ﬁy deS| @\na)*ﬁfoduct of tHe ¢Qwe?Pthb(?1E‘2

6 as shown in Stage 6. Whese transformatio?ss may be
carrled out by reductive alkylatlon using a carbonxl

BdCL@Bhz i CRgMES 2 ﬁ%H%H Jy HOz
§op|éd,1mwyanobo ' ofy,§odi um
bxybor aky ore¢ de. They may oI SO be carried out by 3
al kyati®n3using a 4a 5a
0 1) Zn(0), 5°C,THF
1) socl, 4 Ri~y 0 2) TiCl,
2) NHR{Rz, NaOH, R, O O 3 9
CH,Cl ﬁ
o 6a N
CO,Et
o
N o N
30 % HBr, AcOH__ N O O NaBH(OAG)s, CHoClp ¥ - °
AcOH, 80°C Re | 3-furaldehyde, rt Rz |
N 10a N 12a
H
| N
o

Procedure 1
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Such transformations may include the deal kyl ation of

| ower al kyl ethers to give the corresponflng al cohol s
usi ng reagents strBromo-BdPhenexy-Renzepir ebdl"f‘pounds
where R4 is a hal ogen atom may participate in
transition netal -nedi ated coupling reactions such as

Suzukigodum Hn&iri@te (NQQ; S?JG]O mhﬁﬂ) (330%! by wasnpeighdd into a flask

wherein the brid CH2) 2- "are_chiral. The
| WS RPR IS Wit SeYRsR: hOXAR TS Bje nexanes wiete

%{Hc%ﬂ?écpgﬁﬁawéa?égbc?iﬁ? N i dd&f‘p’th@%‘l’( WUI\ﬁ’P""sgﬁJtlon of

ages 4 ernativ e basi c conpounds
3J‘hetnxopeb‘3 89, 250anm06|mh®0 hd_ DMﬁl)eﬂaseddded dropwise to the NaH

idirand Hirtsd %@Ho‘?%b brtsies iy s Basrends was'dod2da
Sl eo?H[ 61’4!%& 2-Hlioflcs itRld 05008, 350 FrdfboltiRabotfie DMF),

Tve uct 0 eac process step be separat ed
fdropwmmwpcmnpnmdaetesadniﬁtldméhe ezadtioorwas safluxeddo20 h. The

sub ected to purjficatjon before its use as a £Ed,N
farwas sogted fesiacas s recapi et Mokl fhLUBSH. A

tf)h‘é' & FVedlﬁfété@'@m@é/diﬁﬁé Adseblletidd BE VA&ium filtration to give 62.04

precipitation and filtration. Puri fication techni ques

tg/(ﬁz?cﬁannln}ol) otCotwatoduten WIS eviz(Mgrsdhs: (Still, W C.
et. al., J. Og. Chem 1978, 43, 2921), thin- Iayer

chr onat ography, crystallization and distillation. The
Shlodeliyfees of the final products, internediates and
starting materials are confirmed by spectroscopic,
spectronetric arkBapaiop2iphenamerheazoicragidd?ag nucl ear
magneti ¢ resonance (NMR), mass spectronetry (MS) and
l'iquid chromat ography (HPLC). In the descriptions for

t he prepas@bl2pheholpBeAzeHlEi@{38.8ig 120vaARId oRas atibadj to 130
et her, tetrahydrofuran and di oxane are combn exa

o'nLditOéi Hellewed by|the gdditioaref S48, mbgif 28h%, NaRkh@sH rr%ﬁ\@ reaction

s REFREBHBR B P MRS RBiRE RS RO b Todftemeprature

f@\i@g@@ﬂ@ﬂdhman\bﬂm soforana $>re¢|p|tétbo§léhe:a$lmisww eokedtbe by
product is isolated as the acid addition salt t

s JitBEoD Rl ieeniigd Mot JEasnYh SR fiat washed with brine.

The organic phase was dried over magnesium sulfate, and concentrated. The
solids were dried in a vacuum oven at 60°C overnight to give 35.1 g (128
mmol) of the desired product. MS m/z (MH") 292.

Procedure 3

3-Bromo-xanthen-9-one, 3a

To a suspension of 4-bromo-2-phenoxy-benzoic acid (35.1 g, 120 mmol)
in CH2Clz (350 mL) at 0°C was added trifluoroacetic anhydride (20.3 mL, 144
mmol), dropwise, and the reaction was stirred for 15 min. At that time, boron
trifluoride diethyl etherate (1.46 mL, 12.0 mmol) was added, dropwise. The

reaction became homogeneous upon stirring for 1 h at room temperature.
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those skilled in the art. In those cases in which the
product is isolated as an acid addition salt, the salt

woreaps0asai N one or nore equival ents of the acPcr/us2004/019911

Enantbi omers of the conmpounds of the present invention

may esepar ated using chiral HPLC. ativ

d&mgﬂw fion e BRMVASRRHE dﬂtocﬁﬁf@@SgL efgﬁz%faan'c
a%%cxﬁééjaﬂ § okt gb%sﬁﬁﬁ‘ (fhteS T J@@t hRd ¥BhBeRFated to give
escri bed a ove and~-are 1| ustrate nore particularly

i Corhbeund Ban@2. t4hat 1 fehinook). BiSowz (Mel s2Renes are

illustrations, the invention should not be construed

as bei ng linited by the chem cal reactions and

cr_arlag Li; s expressed. The preparation of the various

bldlllllg materials used in the schenes is well within

t he ski |l | 9-@xpoHsxastheaesdarivoxylic acid meriylrister, 4a

Exanpl e A Br- NaH, phenol Br- 1) NaOHLEtOH) Br' | )

(CF3CO 2010 C DVF CN CN 2) HC1L CO2H 2 B 3' OEt2 la 2a

2) HaARELEe 855@”%%?%95”? (56, Tepradhfpd e e 2:

IEOH/ DMF JSHRIUR2(608aRH). 3 tiiki20lRicBOvas BiBded meﬁmylﬂrmme (40
N
mL, 290 mmol) and the solution was degassed with Argon. To this was added

dichlorobis(triphenylphosphine) palladium (1) (2.0 g, 2.85 mmol), and the
reaction was transferred to a bomb and charged with 150 psi of CO (g). The
reaction was stirred at 90°C for 24 h. Upon completion, the reaction was
cooled to 40°C and CHCl, was added. The reaction was filtered while warm
and evaporated to provide the crude product. Recrystallization from ethanol
gave 16.62 g (65.4 mmol) of Compound 4a. MS m/z (MH") 255.

Procedure 5

9-Oxo0-9H-xanthene-3-carboxylic acid, 5a

A sample of 9-Oxo-9H-xanthene-3-carboxylic acid methyi ester,
compound 4a, (16.6 g, 65.3 mmol) was suspended in 250 mL of 3 N NaOH
and 250 mL of EtOH and heated to reflux for 1 h. At that time the EtOH was
evaporated and the reaction was poured into 6 N HCI over ice and extracted
with large volumes of 1:1 THF/ diethyl ether. The combined organic phases
were washed with brine, dried over magnesium sulfate, filtered and evaporated
to provide 13.35 g of Compound 5a (55.6 mmoil) after drying in a vacuum oven
at 50°C overnight.

Procedure 6

9-Oxo0-9H-xanthene-3-carboxylic acid diethylamide, 6a

A sample of compound 5a, (13.4 g, 55.6 mmol) was suspended in 220
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- gomEBInehea wasfcarwertgd dntodts mepaathyl amiem M

"- 1 NaBH(QAc)3, CH2C2 1 N AcOH, 80C R2
3-fural dehyde, rt R2 Procedure

waZeoB0aearet 2- phenoxy-benzonitrile, la Sodi um hyPeT/Us2004@19911

g, ﬁog ][mol) ]S60?/c|)by wL) was wei ghed into a flask and
washe r it h
o G g S ke Gag0mEIoY SElbiaRh ARt ks Addeda Ehe
P
tn?ixflﬁlg r\{\féfg%lﬂ%@d % 8%, gHH e%ﬁpg@?lﬁ%élg(ﬁ?’rrﬁ. & ad'%ﬂ@onal thionyl

_ ropw sé to the
whidrigeeparitbstuntit te @action ivetamedhanagenedis. tA’ethat time, the

h [ . dded | uti f -
TSGR 505 ST B Bt P B her v o
sidMas GlASYH aﬁJEQéTT tléﬁ’ﬁipiﬁi ﬁ\Lad%CleT'o th&8uspension was

reaction was refluxed f . he reacti on was
@aldledd! aoOnﬂ_oomcomérMNa% am nﬂo@i‘hﬁlz, and 1gdomé (166 mmol)

b A RS TAPLE U o PR, L B vor
EBP&HBQ aid thorganhid phitde wag wa@h@@le\ﬂlm B2 and brine, dried over

r ono- 2- phenoxy- benzoi ¢ aci d,

mmrmmum qmuﬁatmﬁwtemﬂ@h.cpnce@trqtea tg vipld Conpewnd 6a434.7 g,

ddtol ol | owed by the addition of 340
%g ﬁw(wm%e reaction was heated to

reflux for 20 h. The m xture was cooled to room
tenperature and poured into 6 N HCl to forma

pr eci pi t aBeOxo1H-xanthenexd-carbpxylie @aciy ethdamide, 7a
filtration and dissolved.in 3:1 THF-ethyl ether and
washed with brine. The organi c phase was dried over

nmagneHgiGwity Paécbdure @, sabstiotingetglanine fSﬁblle:ﬂISyla&ﬂme
dried in a vacuum oven at 600C overni ght tO&?I ve

m@;mygkz(s? 0.

Procedure 3 3-Bronp-xant hen-9-one, 3a To a suspensi on
of 4-brono-2- phenoxy-benzoic acid (35.1 g, 120 nmol)
iPYocElGie27 (350 m ) at QJC was added trifluoroacetic

anhydri de S203m , 14
3~ (3-D|ethy carbamoyl-xanthen-Q-yIldene)-8-aza-b|cyclo[3 2.1] octane-8-

carboxylic acid ethyl ester, 8a

A suspension of zinc metal dust (24.2 g, 370 mmol) in THF (325 mL)
under Argon at 5°C was treated with titanium (V) tetrachloride (20.3 mL, 180
mmol), dropwise. The reaction was then refluxed for 2 h. The heat was
removed and a solution of compound 6a (13.69, 46 mmol) , and N-
carbethdxynortropinone (9.21 g, 46 mmol) in 100 mL THF was added
dropwise. The reaction was refluxed for another 2 h. At that time the reaction
was cooled and added to excess potassium carbonate in ice water. The
mixture was extracted with EtOAc and the combined extracts were washed
with brine, dried over magnesium sulfate, filtered and evaporated to give 22 g
of a gum. This crude product was chromatographed using 1:1 EtOAc/ hexanes
to provide 17 g (36.9 mmol) of Compound 8a. MS m/z (MH") 461.8.

9-(8-Phenethyl)-8-aza-bicyclo[3.2.1] oct-3-ylidene)-9H-xanthene-3-
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mol ), dropw se, and the reaction was stirred for 15
mn. At that tinme, boron trifluoride diethyl etherate

W@ 2004003181, 12.0 ol ) was added, dropwi se. ThRCT/US2004/019911

reacti on becane honogeneous upon stirring for 1 h at
room t enper at ure. Upon conpl etion, the reaction was

poured into 1 N Neg3boxylciardd gtdamide e was dried

over nmagnesiumsulfate, filtered, and concentrated to

gi ve Conpound 3a (32.14 g, 116 mmol ). M5s mz (MH)

275. RAtectidrucampgourik wastsyndhedimatefoBowargBrodedarad) substituting
nmet hyl ester, 4a Asarrgle 8f Conpound. 3 62&8 72.2
RBINOURSST aifas sempaynd,6a apd supstiLingl-PEeNelny bA-tiqRiipne for

ey Ci g . ]
Tt TRrsg O 98 2 A oL MARTHO0 M2 OmO-a
Argent, 3, 118 @ny@s), 2t es, 2H), 2.5 (q, 2H), 3.0-3.4 (m, 8H), 4.05 (m,

di chl orobi s(tri phenyl phosphi ne) palladium (Il1) (2.0 g,
2H57 dndi7) (M, ghild) ﬁe'%/fréa%'t"s)-on was transferred to a bomb

and charged with 150 psi of CO (g). The reaction was
stirred at 900C for 24 h. Upon conpletion, -the

acédge 8vas cool ed to 400C and CH2C was added. The

reaction was filtered whil e war d evaporagted to ., .
pr oﬁ'@eAHr@i‘éYQJQE‘-Bf"JﬂﬁE@T)"'IQ@@P%?E?‘?T‘é‘cﬂe\ed -caraxylic acid

et hanol gave 16.62 g (637; X0 mound 4a. NS
mz (M+) 255. Proceduré'eéhm'be’fmgo

9- Ox0- 9H xant hene- 3-car boxylic acid, 5a A sanple of
9- Ox0- 9H xant hene- 3-car boxylic acid net

| ] .
conpovhgample eheprppgung ad %%9,)3%@@95‘%55{?%%@5@ 35 mL
of Q t :
et o AT TS 0t SR 418 e poacion

‘andier hegore beforemeating poua stbanmbatibfdy 1HC! Toeeractien wad cooled,

S el O] S lrich e Vi S peproanics
S i Nt i epad Bgorsion o
rthelsplveit provittled 13 g of aude Gompawreh16a, BBICh ovas purified by

‘ gogfrﬁs ;ggﬁqrg@%g%gﬁy? \k/';tf‘(n aﬂ}o Eelq ?\I}?fg i%ar%gﬁl)%loillcgf% 8H20|2. to give

7.66 g (19.7 mmol) of Compound 10a. MS m/z= 389.3 (M+1); 'H NMR 300
MHz (CDCl3) § 1.1-1.4 (m, 6H), 1.7 (m, 2H), 2.7-3.0 (m, 4H), 3.4 (br s, 4H), 3.5-
3.7 (m, 4H), 7.0-7.3 (m, 7H).

9-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-ylidene)-9 H-xanthene-3-carboxylic
acid diethylamide, 11a

Following Procedure 7 and substituting tropinone for N-
carbethoxynortropinone, compound 6a was converted to the title compound.
MS m/z= 403.2 (M+1); "H NMR 300 MHz (CDCls) 5 1.2 (br s, 6H), 1.9 (m, 2H),
2.5 (s, 3H), 2.8 (m, 2H), 3.1 (m, 2H), 3.3 (m, 2H), 3.4 (br s, 2H), 3.6 (m, 4H),
7.0-7.3 (m, 7TH).
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A sanpl e of compound 5a, (13.4 g, 55.6 nmol) was
suspended in 220mM _ CH2CI 2 and 24.4 m _ (330 mml ) of

wao boosngdi3chl ori de was added. The m xture was reET/UKBA4/019911

over 6 h, adding approximately 10 niL of additi onal
thionyl chloride per hour until the reaction becane
honogeneous. At that tinme, the thionyl chloride and

re renoved under vacuum and the remaini ng
si:er—esrv—%cre—vvabX &‘ﬁre‘@s diluted with an additional 220 nL CH2C 2.
To-{giFusardeyiaiathylh8azadoieycld]I2.1] oet-8ylidehe}-9N-xaxthene-3-
100 nL CH2Cl 2, and 17 ni, (166 nmmol ) dj ethyl am ne.
After stirring fdrarboxylig agid digthyiamisis. e, the
phases were separated, and the organic phase was
washed with HCO and bri ne, dried over magnesium

sul f at® afsahié efl cenpoandcld (065 d, 1 7 yimeiYidi€solped i 20 mL
6a (14.7 g, 49.8 muol)

[YER wasm@néaa%wvwog&%&%f%ﬁm mmgl) and 3-
b t 3
O PP Pl i, b o
n@@tditylke fori2deh. Wﬁerréac‘(cm-idv)asmmtén with d@eﬁhr@i-lg()lg and washed

ptro ) Rslan dhe Srakm shpspovas fiied gt Sodi By Stingss iteFed. and
%&é&%gg@@%—"f%ﬁg e;ﬁrﬁg)ahcfj\ﬁég Ufifted b ?ﬂa%ﬁ%h'ﬂ@?%biogrﬁphy, eluting

on at 50C was freated
twitraBi% 0.5 M/NH:;;GD mae:thlanolll @ Croto3gine Corgountbii2a (0.25 g, 0.53

T TN I TR
ST AR i 65,68 39 85 2

Vi85 1(lbf &,u¢e)) 4G5 (RAH)NEI8 (3, HH)AY 1 hat(m, %), 7ie(s, 1H), 7.9 (s,
reacti on was cool ed and added to excess potassi um
cHibonate in ice water. The nixture was extracted with

Et OAc and the conbi ned extracts were washed wth

brine, dried over magnesium sul fate, filtered and
evapedatetiOt o give 22 g of a gum This crude product

br ovidrA-e ﬁ&lg@“ed oot aeamicueeLa2. TNt TiigpeloH-

461 .8. d-Phg
? W xantfl}%ﬁbagcx%‘i)(g aiéhwam'de 13a

oct - S—yI i dene arboxylic acid
et hyl am de, 9a

A solution of p-toluenesulfonic acid monohydrate (1.4 g, 7.5 mmol) in 20
mL water was added to a stirred solution of (methylthio)acetaldehyde dimethyl
acetal (1.0 mL, 7.5 mmol) in 15 mL CHCl, and the reaction was vigorously
stirred for 4 h. The aqueous phase was separated and saturated with NaCl,
then extracted with CH,Cl,. The organic extracts were washed with saturated
aqueous sodium bicarbonate and then with brine. The extracts were then dried
over magnesium sulfate and filtered. To the filtrate was added compound 10a
(0.060 g, 0.15 mmol) and sodium triacetoxyborohydride (0.040 g, 0.19 mmol)
and the reaction was stirred at room temperature overnight. The reaction was
washed with 1 M NaOH and the organic phase was dried over magnesium
sulfate. The solution was concentrated and purified on silica gel using flash

chromatography. The product eluted with 10% 0.5 M NH 3 in methanol/ CH2Cl,
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The title conpound was synt hesi zed foll owm ng Procedure
7, substituting conpound 7a for conpound 6a and

waamsooxet i ng N phenet hyl - 4-tropi none for PCT/US2004/019911

car bet hoxynortropi none. M5 mz= 465.1 (Mtl); 1H NWR

Ay v'\\/gslz gé%?@%ég ) ) dn@ulrg%' g}\ %r,ﬂms %r&@?@%\ﬂqﬁ'% %’thler(p%vided
é#%%“(‘é““cd&i@ (3545 4 QIR ML O3NS ca

rboxylic acid diethylam de, 10a A sanpl e of conpound
8a (16.0 g, 34.8 mmvl) was dissolved in 35 nl _ acetic
acid and 100 m _ of 30 % HBr in acetic acid was added

tF‘}oEQ@!rreeﬁF“ on under Argon before heating on a steam

h The reaction was cool ed, added to ice
@(8+ANgI-B+azacbieytiaf812:1] nclt-&-yﬂbl@ﬁb)l—BHFhenﬂmm-&@mboxyhc acid
organi cs were washed with ne, dri ed over
pot assi um car bonat e. Qh%g)ﬁh"b'ﬁ’aog"'?he sol vent
provi ded 12 g of crude Compound 10a, which was
purified by colum chromatography with 7% 2 N NH3 in
met hani@ & sﬁ&u% 6f-|26]nbouhd 'lgla/(é) 377 g50@5(mm07r) b ML agetonitrile
Cbnpound 10a. = 389.

(eascpdgedy pqtafsyrchfﬁor@tg © @g 1 %&%né%&lyg@?@wide (80 pL,
%5 nﬁ‘nél).( BheSmidlife wds Stirrdd 4t kdBm %Pnpe?atgfg for 20, The
Yehidvewhs dilftearaithivatel af@ egiragtedwitr §H,Gbnd)hetambined
RS P ST bl O et . The
MiBaae t\}ogéguf?ﬂ‘éd BRESA %o|%%ﬁwa@%m §98YEA 1R diting with

e tit ound. Ms nfz= 403. 2
M % @:B@I/I:I\)Hﬂlnﬂnetr(anollsCHaB{)g to yiedd Orfh1 QK{) 25zn51cﬂ)sqf Compound

3Q -ﬁh% Pgﬂucmas CPrtyesit"% "@Qlt%éf?ﬁégl}g@grééthgreal %ydrogen
w&é“%ﬂmﬁn %H 5@% b.\/(ivr gﬁnﬁwmﬂﬂcﬁch) 8 1.1-1.4 (m, 6H),

yli xant h ne- car boxylic aci
dii . @t(hy &) B8, (nd,2Z2H)T 8. b (rmadil),e8.4f(m; @hﬁo&ﬁd(m,o@ﬂx @.B6mg2H), 4.4

Yo W7 (4559 8.5 8 (324, 6.3 (m, 2H), 7.1-7.4 (m, TH).

9-[8-(2-Methoxy-ethyl)-8-aza-bicyclo[3.2.1] oct-3-ylidene]-9H-xanthene-3-

carboxylic acid diethylamide, 15a

Following Procedure 11 and substituting 3 equivalents of 2-bromoethyl
methyl ether for allyl bromide, compound 10a was converted to title compound
15a. The product was converted into its HCI salt using ethereal hydrogen
chloride. MS m/z= 447.4 (M+1); "H NMR 300 MHz (CDCl3) & 1.0-1.2 (m, 6H),
1.3 (m, 2H), 2.0 (m, 2H), 2.95 (m, 2H), 3.1-3.2 (m, 2H), 3.3 (s, 3H), 3.4 (m, 2H),
3.6 (m, 4H), 3.8 (m, 2H), 4.0 (m, 2H), 7.1-7.4 (m, 7H).
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CH2Cl 2 was added sodiumtriacet oxyborohydride (0.53 g,
2.5 mmol ) and 3- fural dehyde (0.17 ni, 2.0 nmmol). The

WO e@sndBL was stirred at roomtenperature for PAT/HS20041€19911

10

- The reaction was washed with 1 M NaCH and the a{\g

flash chromat ography. The product elu

reaction was diluted with 10 nL CH2Cl 2 and washed wth
1 N NaCH. The organic phasg was dEi ed over sodium

sulfate, filtered, and con d. The crude product
was purified by flash chromatography, eluting with 5 %
0.5 MNH3 in nmethanol/ CH2CI 2 to g| ve Compound 12a
(0.25 g, 0.53 mml). M5 mfz= 469.0 (Mrl); 1H NVR 3DO
MHz (DMSO-d6) d 1.1 (br s, 6H, 1.35 (m 2H), 20 (O
2H), 2.5 (m 2H), 3.0 (m 2H), 3.2 (m 2H), 3.5 fm
2H), 3.85 (br s, 2H), 4.05 (d, 2H) 68@ 1H),

7.1.7.5 (m 7H). 7.8 (s, 1H), 7.9 (s NeBRQAOLE '@E‘edure
10 9-[8-(Methyl sul fanyl -ethyl)- 8- aza B ’Etf‘"ff[“@e N
oct - 3-yl i dene] - 9Hxant hene- 3- car boxyl] ¢ aci
di et hyl am de, 13a A solution of p-toluenesul fonic acid
nonohydrate (1.4 g, 7.5 mmol) in 20 wat er was added
to a stirred solution of (nethylthio)jacetal dehyde

di met hyl acetal (1.0 nm., 7.5 nmol) in 15 nL CH2ClI 2 and
the reaction was vigorously stipred for 4 h. The
aqueous phase vvagzﬁ(@)p@éamped radlls ated wth NaCl,

trhe d Whitre,,CH2CI 2. THE 0 tracts were
:11 ugabed aqueous I?odl i & bonat e and
theﬁ W r| e. extracts were thsn dried over

magnesi um Sulgf at e d filtered. To tlhe |fifptrate was
added conpound 10ag(0.060 g, 0.15 nmol) amersmdi um
triacet oxyborohydride (0.040 g, 0.19 Hnol) and the
reaction was stirred at roomtenperatyre overnighto

Yhe sol uti o
aHg§T usin
0% 0.5

phase was dried over nagnesi um sul f at
was concentrated and purified on sili

M NH 3 in nethanol/ CH2Cl 2and was concEheneasity.
Trituration fromchloroformand diethyl ether provided N
pure Conpound 13a (0.040 g. 0.086 mmol). M5 ml z= 463. 8H/J§s
(M+l). Procedure 11 9-(8-Allyl-8-aza-bicyclo[3.2. 1]
oct-3-ylidene)-9/ -/-xanthene-3-carboxylic acid

(0]
o) ~ o)
L COO LD
Rz ' 1) Methyl tosylate Rz

| 2Y Aniline, 80°C |

R1\

N 11b N 12b

A<

” e

9-Piperidin-4-ylidene-9H-xanthene-3-carboxylic acid diethylamide,

fumarate 1b

Following Procedure 7, substituting N-Boc-piperidone for N-
carbethoxynortropinone, the Compound 1b was synthesized in one step from
49



10

15

20

25

30

di et hyl am de, 14a To a sanple of conmpound 10a (0. 37 g,
0.95 mmol) in 6 mM _ acetonitrile was added potassi um

w@aroboeEse (0.53 g, 3.81 mmol ) and al |yl brom PET/(8M04/019911

m _, 0.95 mml). The mixture was stirred at room

tenperature for 20 h. The reaction S lute
WOW%WtﬁéB?WWW‘?ﬁW@H‘OVﬁHQMIPHz’cﬁo@lcﬁn%%QEOUP

R B LY PRLRr L Bl i Gppdyapty, Tho
ﬁgdﬁtﬁgﬁ%m ;m éﬁzz élNg\ﬂ;Igml melﬁ*l(?nlgllr@Hy(Blbh Alfunseratessalt was
csapawddran2-P1al. JVisdué ( R@%é)ew,eﬁwgﬂé%@ﬁﬂmhﬁ% de) &
SEA Ve O A ey Y agenaLA Y ok AR R200) 707

(M, 78, 2.3 (m 2H), 3.1 (m 2H), 34(m 2H), 3.6
(m 4H), 4.0 (m 2H, 4.4 (m 2H, 4.7 (m 2H),
5559(m 4H), 6.3 (m 2H), 7.1-7.4 (m 7H).

lg)

oct SRR Yufe Y o Raeiil3XKrBuRy o Seid ethylamide, 25
di gt hyl am de, 315a Fol : oW ng fF’rocgdure 11 and
substitutin e t 2 I
ot her ﬁcanowan?g ﬁrowc?:gug e BOTBRUAY % el mgung Fa and
s BUPERERE AipRrad a7 (IR OB R 1P e {2
%Ynaouwzbwaﬁtmﬁegﬁ@dwsm@maj) aB418.0- 1. 2 (m 6H) ,
13(m 2H), 2.0 (m 2H), 2.95 (m 2H), 3.1-3.2 (m

3.3 (s, 3H, 3.4 (m 2H), 3.6 (m 4H), 3.8 (m

e Sl A e 6 g SR B B i

TiCl 4 O 3) O Boc Rildiethylamide, Hydrochloride 3b

Following Procedure 9, compound 1b was converted to the fitle
compound 3b. The crude product was purified by flash chromatography on
silica gel, eluting with 3% methanol/ CH,Cl, to yield the product. A
hydrochloride salt was prepared from Et;O/HCl. MS m/z (MH™) 363.2; H NMR
300 MHz (DMSO-dg) & 1.2 (br d, 6H), 2.4 (m, 2H), 3.3-3.6 (m, 10H), 4.0 (s, 2H),
6.8 (s, 1H) 7.1-7.3 (m, 7TH), 7.5 (s, 1H), 7.7 (s, 1H), 13.1 (s, 1H).

Procedure 12

9-(1-Carbamimidoyl-piperidin-4-ylidene)-9H-xanthene-3-carboxylic acid
diethylamide, 4b

A solution of compound 2b, (0.025 g, 0.069 mmol) and ¢ (0.015 g, 0.36
mmol) were refluxed in 4 mL water. After 3 h, the reaction was 50% complete.
Additional cyanamide was added and the mixture was heated for an additional
24 h. The reaction was cooled to room temperature and concentrated under

vacuum. Purification of the crude material was performed by HPLC, 15-70 %
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S HL N Toluene, reflux R1 1) Methyl tosylate 2)
Ani line, 80C

w@2@sperddi n- 4-yl i dene- 9H xant hene- 3- car boxyl i BCHUS04/019911

di et hyl am de, funarate 1lb Fol |l owi ng Procedure 7,
substi tuti ngﬁf!\l— Boc er done for
REeEUI IR W 9r1og§aﬁ68 Then @@ﬁﬁ&ﬁ&?@ﬁom% was isolated (1.4

TOLSBUAST M ADe ﬁb%pl{ EoTIRCa AR (D8%-de) 511 (or

RusH)i 23t (eHRS. :p@ﬁf zmrezals@m sH)j za-p6l(mysibhg f1ash
chr onat ography The product eluted with 10 %2 N NH3
in nmethanol/ CH2Cl 2. A fumarate salt was prepared from

fpiﬁ?&wyﬁg[y%m%@é)ﬁﬁa@fﬂ%w& - @&%&%@ﬁ&éjgﬁude 5b-
(br s, 6.4 (s, 2H) 7.1-78p (m 7H).

- Pi peri d| nA- yl i dene- H xant hene-S-carboxylic acid
et hyl am de, 2b Follow ng Procedure 7, substituting

CODO ol Bl S IPO Y 5 B S aicep e for 3
tfutdl@ehwwmmtbllab/|w@eompbuhd§weeelpré@mﬂz ( MH+) 334. 8.

9- (1- Fur an- 3-yl net hyl - pi peri di n- 4-yl i dene) - 9H xant hene
-3-carboxyl c acid d| et hyl am de, Hydrochl oride 3b

F%howi ng Alagﬁguée compound 1b vgs converted toy

title conpo 3b. The crude pro uct was pur|f| "

J

[J [] (] AlANZ ars a 0.0 N ‘5.

80 hanol / (Z-Dﬂlcbn@%@péﬁ@ehh@e produc'?yr'qm'r?yﬂrrﬁﬁm)’br‘?f%5

BRI S o

) 3. 3- 3.t6rrhalin 10H), 4.0 (s, 2H) Bethy( s, 1H) 377.26

-7.3 (m 7 S, 7. .1 (s,
; aF etaldéhvdeH) (F’henl_gthvl ( 467.33

9-(1-Prop-2-ynyl-piperidin-4-ylidene)-9H-xanthene-3-carboxylic acid
diethylamide Hydrochloride, 9b

Following Procedure 11, substituting propargyl bromide for allyl bromide,
compound 1b was refluxed for 12 h in acetonitrile. The crude product was
purified by flash column chromatography on silica gel, eluting with 3%
methanol/ CH.Cly, and then converted to its hydrochloride salt with ethereal
hydrogen chloride. MS m/z (MH") 401.4; "H NMR 300 MHz (CDCl3) 8 1.2 (br d,
6H), 2.6 (s, 1H),2.9 (m, 2H) 3.1-3.6 (m, 10H), 3.9 (s, 2H),) 7.15-7.3 (m, 7H),
13.5 (s, 1H).

9-[1-(2-Hydroxy-ethyl)-piperidin-4-ylidene]-9H-xanthene-3-carboxylic acid
diethylamide, 10b

Following Procedure 11, substituting 2-iodo-ethanol for allyl bromide, the

titte compound was prepared from compound 1b. MS m/z (MH") 407.0; H
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9- (1- Car bam m doyl - pi peri di n-4-yl i dene) - 9H xant hene- 3-
carboxylic acid diethylamde, 4b A sol ution of

w@ oovpoesist 2b, (0.025 g, 0.069 mmol) and c (0. ORGI/YS2004/019911

0.36 nmol) were refluxed in 4 m_ water. After 3 h,
the reaction was 50% c te. Additional cyananide

vaaa@w%epm) 3138 dPEch ), b 18c2r e 2 Br{ kit S, 2H),
d
rl0E pEIERER JTR AT T LT R e r ude

rraterl al was performed by HPLC, 15-70
Yacetonitrile/water/ 0.1 % TFA. The TFA salt of
was isolated (1.4 ng, 3.5 nmol). M5 niz=

405 91 &4 gdhigfor&m ég%ém?ﬁew%%igin%&%bwm acid

9 (RS p| peridi n-4-ylidene)-9H xant hene- 3- car boxyl i c
acid di ethyl am de, 5b- 8b Follow ng Procedure 9,

Fur sl danphie phEoRRLA A Er ALCE N iRd Plvas refluxed fn 2ml
tohleehwite NRS-dRetHyi-tiibformamida-(086 nthecm lbm’cﬂ) ftetylde The

d thyl 454.5 6b salicy| al
%Lé@ip?q@ﬁzvgpwm%@nﬁﬂa@% R gnth e e Goll Biuking Wit

AR URIHS k&lgmsxgnéygsg I 088 2015 rapelot Sompoung 10

r'bwaybﬂamasw«brdlcﬁisbwmw WMROMEB on/z e1H QHOGM I cbWNMR 300
Procedure 11, substituting propar gélepbro

Vb @D o ot o 6 Hied S sy bn 20T 5437 lm 3, 3.9 (m,
dg duct fied by flash
i BB NN eI T T el A o4
hrrefjhan(r)]: / _Cg|2CI 2I tanpltLhetnhc,onvler:]eg to i tshi - e
I oc oriade sa W e erea rogen cC ori ae.
ré%ﬂl&@iﬁm 4; 1H NVR 300 MHz ((:)t/x:ls;“]l d 1.2 (br d,
6H)9 12|;ﬁ§é§|:}m]ﬁ%m%t%ﬁpf§ﬁé nk QI %_\?b)(% x]a%ené"%gcél%oxyhc

acid dlethylamlde, 12b

A sample of compound 11b (0.1 g, 0.25 mmol) in 1 mL of chloroform
was plaéed in a pressure tube and treated with methyl tosylate (0.037 mL, 0.25
mmol) . The reaction was heated for 1 h on a steam bath. At that time the
reaction was cooled to room temperature and aniline (0.023 mL, 0.25 mmol)
was added, and the reaction was heated again on a steam bath for another 2
h. After 2 h, the reaction was cooled, washed with 1 N NaOH, and evaporated.
Flash chromatography on silica gel was used to purify the crude material,
eluting the product with 5% methanol/ CHxCl,, followed by conversion to its
hydrochloride salt with ethereal hydrogen chloride (0.004 g, 0.009 mmol). MS
m/z (MH") 466.3. 'H NMR 300 MHz (CDCl3) & 1.2 (br s, 6H), 3.1 (m, 4H), 3.3
(d, 2H) 3.4-3.8(m, 4H), 4.3 (s, 2H),) 7.1-7.4 (m, 10H), 7.7 (s, 2H), 8.0 (s, 1H),
13.6 (s, 1H) .

9-(1-Allyl-piperidin-4-ylidene)-9H-xanthene-3-carboxylic acid diethylamide,
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-1 1 ~-Hydr oxy- et hyO pi peridi n?*-ylidenel -
H xant hene- S-car boxylic acid di ethyl am de, 10b

wo-000500d18y Procedure 11, substituting 2: iodo-BCTESmN4/019911

for allyl bromde, the title conpound was prepared
fromconmpound 1b. MS nmfz (M+) 407.0; 1HNVR 300 MHz
(CDGi3) d 1.2 (br d, 6H1 1.13bm 2H), 2.8 (m 2H),

3.1 (m 2H), 3238(m 8H), 4.0 (m 2H), 4.8 (m

1H), 7.15-7.3 (m 7H). Procedure 13

9- (1- Foliower gnwﬂoceueﬁ;w'éhdlsu&stm@m@ c&Hpéaﬁahmr@mound
boxylic aci d diethylam de, 11b A sanple of conpound 1b
(10a7Cogpaaind ‘Hiolay onaverted |t@mtuﬂlmcgmmbundd|a!perMSVWm(MH )

703 TR 0B Bed Ty 54 e G Pbt: 2 S AE o o (. 121
P BHEZHE) B2 Gn IRy, JE1 1 (8 MRS, 008 eﬁ:gﬁ'poﬁﬁﬁt b,

Two rotaners were observed by 1HNVR M5 mz (MH)
406.9. 1H NMR 300 MHz ( 3 2 (br d, 6H, 2.9
(m 3H), 3.3 (m 2H 3.4-F H, 3.9 (m 2H),
7.1-7.4 (m 7H)19.3 (s, 1H). Procedure 14

9- (1- Phenyl i m nonet hyl - pi peri di n-4-ylidene)-9H xant hen
e-3-carboxylic acid diethylanjde, 12b A sanpl e of

conpoungy 11b (0.1 g, O. 25 in 1 mM_ of chloroform
was e%amn@rppernsss w(ct:{c@aé o W

t os ﬂ—OﬁTﬁﬂ—’ o) BF ., T €act i Br
heat for on a st earﬁ%th At &t time thd

reaction was cooled to Foomterrperature and aniline
(0.023 mM _, 0.25 mmol) was added, and the reaction was
heat ed again on a steam bath for another 2 h. After 2

h, tRg.fRAgtéPn ool ed, washed w th % ,oand
per—a?t—eela—FI» %g%%hy ) dePHs EtPH,
used Ne@'yPlv'Fy t hé mat’eri abHcel uting t @ COH

¥ mst hanol / CHZ(;I 2, followed by conversi oo to
[ ts hydr ochloride salt with ethereal hydrogen chl 6%ide
(0.004 g, O 009 mol ). M5 nmlz (MH) 466.3. 1H NVR 300

MHz ( CDC d 1 bty S, 6H) BZ0)GHRTHAH) |
1) SOCl,, O 2) TIC|4 O
2) NHR4Rj, NaOH, O
CH,Cly ~ J N—Rq 3)(‘5
5¢ Rz

N
Me

(0]
Trichloroethyl O 0
chloroformate O Zn, AcOH
~n l N—R,
T~ R
NH, N .
O

Cl

Q
NaBH(OAC)s, CHCla O O O
0 I/ N—R
oo -
0
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(d, 2H) 3.4-3.8(m 4H), 4.3 (s, 2H)1) 7.1-7.4 (m
10H), 7.7 (s, 2H), 8.0 (s, 1H), 13.6 (s, 1H .

wO2(0i/08Hy1 - pi pei PCT/US2004/019911

di n-4-yl i dene) - 9H xant hene- 3- car boxyl i ¢ aci d
di et hyl am de, 13b Fol | owi ng Procedure 11, and
substituting conmpound 1b for Conpound 10a, Conpound 1b

ﬁscc:ﬁnvqré ed to the title conmpound 13b. M5 mz (MH)
. 300 Mz (CDCI3) d 1.2 (br d, 6H), 2.5 (m
2H) , 3137(m12H) 5.4 (m 2H),) 6.2 (m 1H),
7. 1 7.3 (m }—Q@ Exanple C Br o o NaH, mBr-phenoI 0-
| ) (CF3C0) 22 $Bronmahsnaxymethyl)drenzaie agid, 1c

PdCI2(PPh3)2 CO 1 ) NaOH, EtOH 2:1 MeOH DMF, -CO
2Me 2) HCl 'I VCO2H NEt3 , 90 C1 ) Zn(O), 5"C 1THF |

) SCCIRsolglion ebforad-pdnbRA.4 Nﬂgﬂ) 1GB1AEhoB iN25RAL THF was
Trichl oroet hyl chl orof or.mat e f ad

added dropwise to sodium hydride (4. O g, 0.10 mmol) from which the oil had
been washed with hexanes. When the bubbling had stopped, the solvent was
evaporated and phthalide (13 g, 0.1 mmol) was added. The reaction was
heated to 200°C in an oil bath for 1 h. The reaction was cooled, diluted with
water, washed with ethyl ether, and acidified with HCI. The solid was collected
and air-dried to yield 22.3 g (72.9 mmol) of Compound 1¢c. MS m/z 305.31 (M -

H).
3-Bromo-6H-dibenzo[b,e]oxepin-11-one, 2¢
Compound 1¢ (22.3 g, 72.6 mmol) was converted to the title compound
2¢ (15.2 g, 52.3 mmol) using an adaptation of Procedure 3. MS m/z (MH™)

289.

11-Ox0-6,11-dihydro-dibenzo[b,e]oxepine-3-carboxylic acid methyl ester,
3c

A sample of compound 2c¢ (5.0 g, 17 mmol) was converted into the

desired methyl ester (3.0 g, 11.2 mmol) using an adaptation of Procedure 4.
11-Ox0-6,11-dihydro-dibenzo[b,e]oxepine-3-carboxylic acid, 4c
A sample of compound 3c (6.0 g, 22 mmol) was converted to the
corresponding carboxylic acid (5.5 g, 21.6 mmol) using an adaptation of

Procedure 5.

11-Ox0-6,11-dihydro-dibenzo[be]oxepine-3-carboxylic acid diethylamide,
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NaBH(QAc) 3, CH2CI2 ,0 O 9cProcedure 15
2- (3- Brono- phenoxynet hyl ) - benzoi ¢ acid, 1c A solution

wore@somasphenol (9.4 m _, 0.100 mol) in 25 nl PCTTHR2004619911

added dropw se to sodium hydride (4.0 g, 0.10 nmol)
fromwhich the oil had been washed wi th hexanes. Wen

t he bubbling had stopped, thedSeol vent was evaporated
and phthalide (13 g, 0.1 nmol) was added. The reaction
was heated to 2000C in an oil bath for 1 h. The

reacti i [yt ek | i

et hyl '@Q?{\‘@% ﬁingg?dﬁ# égdjg\nﬂm . ‘)ewi\%ﬁ?@%v\%ésdﬁlts
oorlespordingrdiethyianiide 4. 2800,yi 38 dnrppl) Jokpwing .z asaptatien of

c. M5z 305.31 (M- H).
%EE%‘EW-G di benzo[ b, e] oxepi n-1 1-one, 2c Conpound 1c

(22.3 g, 72.6 mmol) was converted to the title
compound 2c¢ (15.2 g, 52.3 mmol) using an adaptation of
Pr ddeduMetByl-pipenidin-@dmtiders)$H,11 ity ro-dlbenzo[b e]oxepme-3-

et hyl | ost crearBexie ani BIeIRVIaRNE. AP Bibarefe. e 1

nmol ) was converted into the desired nmethyl ester (3.0
g, 11.2 mmol ) using an adaptation of Procedure 4.
- OxA 8ample di d:mdpounkd Bervway don\srtedloi the-tilecznmesund following

?P%hgé¢$r§d SR TG GoBIABI 56 (L8P bzt el for doriSgund B
%}r&sdﬂ?@'tﬂt?@é\l Wﬁetﬁgl -BipReREBAE FoF Nfca%étﬁéﬁgﬁcﬁtrg mone The

hydr O- di benzol[ f oe] oxepi ne-3- car y
areadtm:h gietiddarb dp(tb4 mﬂmeh)rqﬁlC@mpomuirﬁ(;uMB a/z(( M%) §91.28; 'H

t t
R T08 M SmEZY T b%Br 50684,%.5 (m, 2H), 3.1-3.7(m, 12H), 5.4 (m,

2H),) 6.2 (m, 1H), 7.1-7.3 (m, 7H).

Procedure 16

4-(3-Diethylcarbamoyl-6 H-dibenzo[b,e]oxepin-11-ylidene)-piperidine-1-

carboxylic acid 2,2,2-trichloro-ethyl ester, 7c

A sample of compound 6c (2.58 g, 6.41 mmol), trichloroethyl chloroformate
(1.33 mL, 9.7 mmol) and potassium carbonate (3.34 g, 24.2 mmol) were
refluxed for 3.5 h in benzene. An additional 4 mL of trichloroethyl
chloroformate was added and the reaction was refluxed for another hour.
Dimethyl aminopropylamine (5 mL) was added, and the reaction went to
completion. The mixture was extracted with 2 N HCI, washed with brine, and
the organic phase was dried over magnesium sulfate, filtered and then
evaporated. The crude product was recrystallized from acetone/ hexane to
give 2 g (3.6 mmol) of Compound 7¢. MS m/z (MH") 551.31.

Procedure 17

11-Piperidin-4-ylidene-6,11-dihydro-dibenzo{b,e]oxepin-11-ylidene-
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correspondi ng di ethylamde (4.28 g, 13.8 muol)
follow ng an adaptation of Procedure 6.

wda 10060038t hyl - pi peri dn-4-ylidene)-6,1 PCT/US2004/019911
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1- di hydr o-di benzo[ Jb, e] oxepi ne-3- carboxylic acid

di ethyl am de, 0.5 Funarate, 6c A sanple of co ound 5c
was conver t epiperidine-t-carkzoxyligacidodicthylemids,
Procedure 7, substituting conpound 5c (3.85 g, 12 5
mol ) for conpound 6a and substituting

N- et w&aﬂﬁpmf& &%souﬁd 7BF qairdagt@q’xyﬁ@fol)r@m ﬂﬂﬁ% 51hge 23.1
reaction yiel ded 2. (6 of Conpound 6c.

nnmo()lwas) styead nsacqtle M(m@ mH):a‘( oBOieraperatuenr The resulting

(qznlaldﬁ p%ere s,:n]ie%’_% b(y#ilt}’a}\iﬁ 7&%}] Egg é/? %a&c‘ﬂ.o%gl) ac)e‘u@ #id. The

4nt('é"ce[9|/@§ Mﬁ@ﬂm%arﬁﬂtﬁbd@%@ﬁd@m IRhO¥EAhA CH,Cl,. The organic

-y [ ene -IC)I peri di ne- - Car oxy ic acid

phase-wad collasted éﬂd)drleésﬁV@f potassping saprenale, argrpyaperated.

1 Gl oaS Yl TR b HEET 85 aRd Ep i s

agdzl?? Dl phmeH qws%kmd*)fm 26:5 HNMR B602@Re (CATI3) & 1.2 (br

i'onal 4 ’nL of trichl'oroethyl chlorofornate was

atj &), 218d(no H2H), a8 btmnal) Bef(bustedH), at.8 4dot ik} 5.8olds 1H)

S T RO RO 2 BB e s oxt r mct ed
with 2N HCl, washed with brine, and the organic phase
was dried over magnesi umsulfate, filtered and t

evag bridenzalt Sliais- ety aibevdin-Jaulency &1 Ahydro-
PO e el i eSS, o

11 Pi peridin-4-ylidene-6,1
1-di hydr o- di benzo{f o, e] oxepi n-11-yl i denepi peri di ne-1

ar boxyfallovdrg Brefesuig % subslitutieg heamﬁab?édWOIﬁoﬁﬁ@mﬁidehyde

T oSy o OPpbuBR AR Shood ¥ Ebhpounc ves

;ﬁ@?ﬁi‘e@i UTie crifers prosiutt wag c&ﬁ{/erfdéd 6 s HCI st esingythereal
ration and washed wi th addi ti onal acetic acid. The

fhydrogerechlasde oMSenyz AEA), 5hha¢i tH DR 306 Mik{ORels) 5 1.2 (br
NG5 8957 (5298398 1 (m, 6H) , 4.05(s, 2H), 4.8 (d, 1H),) 5.7 (d, 1H)
6.8-7.4(m, 10H).

11-(1-Phenylethylpiperidin-4-ylidene)-6,11-dihydro-dibenzo[b,e]oxepine-3-
caroboxylic diethylamide Hydrochloride 10c

Following Procedure 9, compound 8c was converted to the title
compound, substituting phenylacetaldehyde for 3-furaldehyde, and compound
8¢ for compound 10a. The crude product was converted into its HCI salt using
ethereal hydrogen chloride. MS m/z (MH") 481.35; 'H NMR 300 MHz (CDCls)
§ 1.2 (brd, 6H), 2.3-2.7 (m,12 H),2.4-3.7 (m, 16H) , 4.8 (d, 1H), 5.7 (d, 1H),
6.8-7.4 (m, 12H).
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phase was coll ected and dried over potassium
carbonate, and evaporated. The crude product was

wo ewsyetal | i zed fromacetonitrile to gi ve ConppCmtuSB®e4/019911

(1.2 g, 3.2 mol). Ms mz (M#) 377.28; 1HNI\/R300 VHz
(CDCI3) d 1.2 (br d, 6H), 2.3 (m 2H), 2.4-3.1 (m 6H)
3.14(-0Oxoef, 12 1dihydra-dilenziofp, q]oseplr(q:ﬁ cgrb:osylgq acid eghylamide,
7.0 (m 1H), 7.1 (d, 1H), 2' 4 (m 4H). 11-(1-Benzo

, 3] di oxol -5-yl net hyl - pi peri di 4. ylidene)-6,1

1-di hydr odi benzo[ Jb, e] oxepi ne- 3- car boxyl i caci d

di et hyl am de Hydrochl oride, 9c Foll ow ng Procedure 9,

subst iRallpwing & adeptation]afi Rrﬁce@ur@@mgﬂ@mc@hvlamme for

| dehyde and npound 8c f or. un
diehiBouRpamPaind AFaR Suvered iR IDSHAT it
converted into its HC salt usi ng et hereal hydrogen
chloride. M5s mz (M+) 511.34; 1H NVMR 300 MHz s 3)
d 1. 21148-Phensthyl-8-agashizy¢io[3.2. Hpct-34/litlenq):h,1 t1dihydro-
4. 05(s,
10H) . 11@%’%@#8&9% éé’ﬂréf’%yﬂc ?H%SHBS'a%‘"&@ 12¢
1- di hydr o-di benzo[ Jb, e] oxepi ne- 3- caroboxylic
di et hyl am de Hydrochl ori de 10c Fol |l owi ng Procedure 9,
conpouhsamplerakcaropoend ddciwas eenverieddodbeilermempound

Tepund o R L BEH B GR o TR ea B8

%‘&B‘éﬁlruftlﬁg N- h@nét‘h?l Wop‘iﬁ’éﬁe f7INAGa RIS ortlﬁd hOBEN The title
lorid MH) 481 . 35; 1H NMWR

CDCl 3
d:ommt(rmtwa$ lswﬂa;ted Bt THA @t MB)m/z 47 931 tMcw &NMR )300

i‘ﬂ'ﬁ&@&"@”&’ﬁég 111 f}dﬁy@miﬁéq%,@ g‘ﬂng,xgg } %2 §me Y &E (M.
219,25 fucrghy 811 G, 250 6. S0, o T7StmadRpl A1 O M), 5.0 (m.

substituting ethylam ne for |ethyl am ne,
cldijp5l7nﬁn,41:l-|MSO-(70?1(ﬁ®rﬂéH) |81f1c671 11d),ri8h0 éormssl 1R de.
11- (8- Phenet hyl - 8- aza- bi cycl o[ 3. 2. 1] oct-3-ylidene)-6,1
1-di hydi Cdi benzo[ Jb, e] oxepi ne- 3-carboxylic acid

et hylia@. A |-én%ﬁri%|.ﬁatryhaeﬁé)-sqmnparMbm@o[m]bﬁépmb-s-
to the titlTe conpound foll owi ng Procedure 7

substituting conpeanbexylic acid dt@hlwlammasé%d

Following Procedure 11, substituting compound 8c for compound 10a,
the title compound was prepared. MS m/z (MH") 417.33; "H NMR 300 MHz
(CDCl3) & 1.2 (br d, 6H), 2.4 (m,1H), 2.6 (n, 1H), 2.8 (m, 2H) , 3.0-3.8 (m, 10H),
4.8 (d, 1H), 5.3-5.7 (m, 3H), 6.2 (m, 1H), 6.8-7.4(m, 7H).
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10

substituti ng N phenethyl -4-tropinone for
N- car bet hoxynortropi none. The title conpound was

WO swbaoaal as its TFA salt. M5 nmlz 479.1 (Mtl) ; PAHUBIIR/019911

300 MHz ( DMSO- CZ6) dll(t 3H) 1.35 (m 1H), 1.8
(m 1H, 2.2 (m 2H, qS 2.8 (dd, 2H), 3.1
(m 2H), 3.3 (m 2 xarnpha r(Gnrlqnand rr@thod)m 2H), 5.0
(m 1H), 57(m1H) 7077(m11H) 8.4 (7, 1H),
10.0 (br s, 1H). 11-(1-Allyl-piperidin-4-ylidene)-

1- e pryds o- di benzo[ i b, e] oxepi 3-qcar boxylic acid
d de, 13aud-o,Bew ng bcedure 11, sahstit

coipopmd ?or conppund 10a;
prepa@ed VS ni z (%) 417. 33H91H
d12( d, 6H), (m1H), (2.6 (W, 1H), 2.8 (m [(2H)
3038(m10|—|) .- 8 (d, 1HN"5.3-5.7 (m 3H),

1H), 6.8-7 4(m 7H) Examée D (Grlqnard rrethoM}

My, CH2V B Br2 CI Me PdCl 2(PPh3)2 ,
Y 2) 90(
T .. EWMGI_FII a ,%to}
OH NaBHOGRL) 3
2 é“’ 15d Procedyre)183g3-Brono-1
1- (1- met hyl - pi pey rdin-4-yl)-6,1
1- di hydr o- dlbenM@[lb e] oxepi n- 11-
‘ Trichloroethyl Q 0
1y soci, i chloroformate O O
2) NHR{Rj, NaOH, SN /] N-R;
CH2C|2 k/\NH RZ
2
\ 6d
oA,
cl
Zn, AcOH

o)
NaBH(OAG)s, CH.Cly O O 0

Procedure 18

3-Bromo-11-(1-methyl-piperidin-4-y1)-6,11-dihydro-dibenzo[b,e]oxepin-11-
ol, 1d

A sample of 4-chloro-1-methyl-piperidine hydrochloride salt was basified
with KOH and extracted with CH,Cl,. The organic phase was dried over
magnesium sulfate and concentrated under vacuum. The crude product was
distilled from CaH, at 50°C at 1 mmHg.
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ol, 1d A sanple of 4-chloro-1 -nethyl-piperidine
hydrochl oride salt was basified with KOH and extracted

wWowak/oGH2Cl 2. The organi ¢ phase was dri ed overPCT/US2004/019911

magnesi um sul fate and concentrated under vacuum The
crude product was distilled from CaH2 at 500C at 1
iumtuningsn@s42 8, 443 gnmelavereiuspeeded in 15 mlL of

L B Epet PouRistids BB EE M o S ifon anc

IeAGHI0RR reasticioaas \vbdervBte Tieaeddationwass heateddotreflux, and 4-
reflTux, and 4- chloro-1-nethyl-piperidine (21 nm, 128

esIry- tnenstiaddrireridine (2 b At 1138 T wes adeed; gherregstion was
TABOIGERER, Y58 PAHRiEeb 21695 o 208, HiE BHRSERTIAT vas

¢St via dahindla 28 stifivlg) sdlutiokHbT eéémpooand 2¢ (8 g, 128 mmol) in
tenperature. The slurry was rinsed with 2 x 20 I:{b_Jll_-lF
aheos fRiMRatatuie. whide siussvas Aeged withihx20mixe Hizpnd the

ar

S b3 DR AaDR, ST R it ng ppa e
tdofstimedurio thiesreaxtion alascadddchsatuiated sodium bicafbenate, and the
Corb1ed, O gaD c5 P 0 Lo ovch TRAnER Um Sl S
;glg%gl@gg@gghngﬂét gft@fetdb%hd RIShEEA G 8o hdVBrudeZprolitied

ure 1

B ¢rapBundrd derhsiibehnithpbt irtvee porifidatidn. 44 e)/z (M) BEB-14.
pi peridine, 2d A solution of conpound 1d (9.53 g, 24.6
mmol) in 50 nL formc acid was heated to reflux for 5

tion was concentrated, diluted with ethyl
?c[g@ut‘at‘eﬁaﬁgnd washed with 3 N HCl, then with 3 NKOH to
gi ve3eBrgmoraH-gib¢zafb) e]oBpin-11(yiidene}7iomethyl-piperidine, 2d
11- (1- Met hyl - pi peridin-4-ylidene)-6,1
1- di hydr o-di benzo[ Jb, e] oxepi ne-3- carboxylic acid

et hy| 4t P (£55B0YA hesidedcid
e Y Sk ool e omeun g 0B bRseo
s Beatdl-t6 refitet forl5 Ini Jheirdactioh wias denegniated, diluted with ethyl

L ndr o FLRRRAg it SRR & it 5 NPROK I oS Smpetind 2d
(9.0 g). MS m/z (MH") 370.0.

11-(1-Methyl-piperidin-4-ylidene)-6,11-dihydro-dibenzo[b,e]oxepine-3-

carboxylic acid methyl ester, 3d

The title compound 3d was synthesized using an adaptation of
Procedure 4. MS m/z (MH") 350.2.

11-(1-Methyl-piperidin-4-ylidene)-6,11-dihydro-dibenzo[b,e]oxepine-3-

carboxylic acid, 4d

The title compound 4d was synthesized from compound 3d using an

adaptation of Procedure 5.
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The title conpound 4d was synt hesized from conpound 3d
usi ng an adaptation of Procedure

WG 203/003131Vet hyl - pi peridi n-4-ylidene)-6,1 PCT/US2004/019911

Thatt

1- di hydr o-di benzol[ b, e] oxepi ne-3- carboxylic acid
et hyl ani de, 5d The title conpound was synthesized from
conpound 4d using an adaptation of Procedure 6,

tH—HIteitﬁgl |§itpré¥1c|al in- nﬁlé rjie)dé ‘?tl Wh@g}@%lib&@zéﬁze]gygﬁne-&

& (3 Et hyl car banoytafihdiiecsvialethyRiweepsa- 11- yl i dene)
-pi peridine-1 - carboxylic acid 2,2,2-trichloro-ethyl

ester, 6d The title conmpound was synthesi zed from

SO0 5 3 R e LG L o
c%iy pistirPotiPRReEAl) B, QlbiaRintetByRmiRe Xyt dietsidmine. MS m/z

| am de, 7d Conpound 6d was converted to the title
dwﬁboaﬁﬁ(h5|ng an adaptation of Procedure 17. M5 niz
(M#) 349.0. Follow ng Procedure 9, conmpound 7d was
converted into the foll ow ng series of conpounds,
sub, -FUI-IlEIbe’ﬁzQ) B) eiau in-1 Pylidene)-piperidine-1-
B e e S S i
4- Met hyl - but «arbnuyluzamﬁﬂz-bu@hlprer@hyhes re@d
Thi ophene- 2- car bal dehyde Thi ophen-2-yl nethyl 445.1
10d 2- Met hyl - propenal 2-Methyl-allyl 403.1 11d

Cycl 0prrcwml@@@fr@@hﬂamé&s@négﬂé@wmbmbuAQM%gl an
2- Pyri di necar boxal dehyde Pyri di n- ZR}yngirret hy| 440 1 13d

1adafptatmruafz8r@e¢uaﬁﬂ§a|l\6§wyaéMi-m o zol met hyl
429.1 14d 4- Hydroxy- 3- met hoxy-
4- Hydr oxy- 3- net hoxybenzal dehyde phenyl net hyl 485. 115d

PhEPYheridivi-2lyiiclendes, Phalin Btd-dﬂ&éhsz[b eJoxepine-3-carboxylic acid
11-(1-Allyl -piperidin-4-ylidene)-6,1

1- di hydr o- di benzo[ , e] ox&#hylamidec&dhoxyl i ¢ aci d
et hyl am de, 16d

Compound 6d was converted to the title compound using an adaptation
of Procedure 17. MS m/z (MH") 349.0.

Following Procedure 9, compound 7d was converted into the following

series of compounds, substituting the appropriate aldehyde for 3-furaldehyde:

Ex # Aldehyde R® MS m/z
(MH")
8d 4-Methyl-but-3-enal 2-Methyl-but-2-ene 417 1
9d Thiophene-2-carbaldehyde  Thiophen-2-yl methyl 445.1
10d 2-Methyl-propenal 2-Methyl-allyl 403.1
11d Cyclopropanecarbaldehyde Cyclopropylmethyl 403.1
12d 2-Pyridinecarboxaldehyde Pyridin-2-yl methyl 440.1
13d 1H-Imidazole-4-carbaldehyde 1H-Imidazol-4-yl methyl  429.1
14d 4-Hydroxy-3-methoxy- 4-Hydroxy-3-methoxy-
benzaldehyde phenylmethyl 485.1
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Fol | owi ng Procedure 11, substituting conmpound 7d for

conpound 10a, the title conpound 16d was prepared. M
wort@sp0) 389.1 . Exanple E (McMiurry on brom PE)/US20p4/019911
- Zn(Q), 50CITHF B 2) TiCl4 PdCl2(PPh3)2, COO3) 2:1

MeOH DiVF, NHS,Q%CleMe%@EFDCI) NaCH,

B5QHI | RhesoGezefaidelydey NHRIRPheselYI Gpcl 2 2o 453.2

R1=R2=Et 4- ( 3- Bronp- xant hen-9-yl i dene) -1

- net hyl - pi peridine, le Conpound 3a was converted into

theqyl ‘Ilﬁll)gqmé@iciﬂih -Leylfdde) s, - diltly v dibenzolb @loxepine-3-

Proce ure substitutin corrpound 3a for conpound 6a
and substituting mmm%mlﬂeﬂhulﬁmld‘%ﬂﬁd
N- car bet hoxynortropi none. M5 nlz (M#) 356.

5 9- (1- Met hyI pi peridin-4-ylidene)-9H xant hene- 3- car boxy
lic agy \W&gﬂy RignsbragoUyas 7896Y €6mpBund 10a,
into |ts net Ilocgggjgﬂzgﬁbt{/éggﬁ ada ntgig(t)l on of Procgdure
the tilfe oompOlvki)168BGas prepared. MS m/z (MH") 389.1.

9- (1- Met hyl - pi peri di n-4-yl i dene) - 9H xant hene- 3- car boxy
lic acid, 3e Conpound 2e was converted into the
correspondi ng carboxylic acid conpound 3e by an
adaptati on of Procedure 5. M5 nmlz (M) 321. 1.

10 9- (1- Met hyl - pi per Example H (MMeyy 9R-bremi¢ehe- 3- car boxy
lic acid

1) Zri(0), 5°C, THF

Br O ' Br O
O O 2) TiC, O ~ PdCl,(PPhs),, CO
3) 9 2:1 MeOH/ DMF,

ﬁ | NEts, 90°C
O 3a ﬁ 1e 3
N
. Me [l\j
Me
HO,C 0
1) NaoH, EtoHf O ) 1) SOCl,,
2) HCl 2) NHR,Ry, NaOH,
I CH,Cly
/N 3¢ Rq=R,=Et
N
Me

15
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di et hyl am de, 7b Conpound 3e was converted into the
title diethylam de, conpound 7b, using an adaptation

wo@tooPnaeaedur e 6. Exanpl e F NaH, /V-(4-Hydroxy- pPernys3004019911

-acetamde, DMV AcCHN-''" OBr I ) NaCOH EtOH. f NC 2) HC
NC1f HN Br 1) AcCl, TEA AcHN- Br | ) (CF300) 20 OX
HO2C 2) HEFE-Bromo-xasthen@yiidegeiemetitylpipergine, teo |
) NaOHL EtOHL AcHN 2:1 MeOH DMF, AcHN 2) HC 4f NEt 3,
900C CO2H | ) HAtU My, CH2Br2 AcHN NHRLR2 DI EA AcHN O

NM e Trdrhby@h@Batvwianomektertint@ tHectitRstsmpBuie HY felldwiny an
8f W[ 4-(5-Bronp- 2- cyano- phenoxy) - phen}él -acet am de,
HdaptatipueidPioicedies §ysitbsdigitingicampeund 3adeceompgundda and

tsﬁ%sﬁ%%tna%—'l\/f'etﬁ{/l-piperidone for N-carbethoxynortropinone. MS m/z (MH")
356.

9-(1-Methyl-piperidin-4-ylidene)-9H-xanthene-3-carboxylic acid methyl

ester, 2e

Compound 1e was converted into its methyl ester 2e by an adaptation of
Procedure 4. MS m/z (MH") 336.1.

9-(1-Methyl-piperidin-4-ylidene)-9H-xanthene-3-carboxylic acid, 3e

Compound 2e was converted into the corresponding carboxylic acid

compound 3e by an adaptation of Procedure 5. MS m/z (MH") 321.1.

9-(1-Methyl-piperidin-4-ylidene)-9H-xanthene-3-carboxylic acid
diethylamide, 7b

Compound 3e was converted into the title diethylamide, compound 7b,

using an adaptation of Procedure 6.
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10

conpound la in Procedure 1, substituting
/ V- (4- hydr oxyphenyl ) - acet am de for phenol.

wWQ@2{04/0MtBNno- phenoxy) - 4- br ono- benzoi ¢ aci d, 2f R&I/HsRDdE19911

met hod described in Procedure 2, substituting conmpound
1ffor conmpound 1l1la, the title conmpound 2f was

synt hesi zed in quantitativexgmeledt ¢ Ms nf z= 307
(Mtl). Procedure 20

2- (4- Acet yl am no- phenoxy) - 4- br ono- benzoi ¢ acid, 3f
Conpoud B2 N4HH AQ4-miroxylph&iyyol ) i n of THF was
treafled] wit h aeestagide GMFQr | dmw&@m 0@ MbINEOEPH.
t NCet gyl amine (0.22 nl, 2.08 nmo stirQ)iHanfor
2.5 hRhe solid was collected. The MNJtrat

evaporated in vacuo to give 0.48 g of Conmpound 3f.

mz= 331 (Ml).

Hl{i -9 0X 0z 9H— xant hen- 2-yl) - am de, 4f The
tit as ONEEINES zgdAcHN 3 28ri off) (@f:C0)20, 0°C

Pr ocedurg bstituting conpound for @ poung) BZQ0Et,
7- Acetyl AT no- 9-8xo0- 9/ - / - xant hene- 3- capxyTi caraci d

net hyl ester, 5f The title conpound was synthesi zed

usi ng an adaptati on of Procedure 4, substituting

compound 4f for geonpound 3a. o) CO,Me

7- Acef - oXTCHE Rkt hene- @:0 iczaciﬂi\lao@letOHﬁ
Then corpounde- wasoHs pnit, hesinZzed ' g an adapt ggi on

of Proced gr e 5, asuhesd, bd°at i ng conmpoungd 5f f&r conpound

4a. Procedure 21
7- Acet yl am no- 9- oxo- 9H xant hene- 3- car boxylic acid

di et hyl am de, 7f Conpound 6f (2 g, 6 7 nnDI) in 35 nmL
of DVF waé treagggy Wi th HATU (2.5

di et b ‘l 2’ ml).HA'ﬁJ 7 mmol) Mg, CH,Br,
chﬁ A L, ). rRAfter P
stirring

for 3 d;f nh Fé Y 6fiNvas pd r pnto wat er
and the solid was coll ect ed to give @he product, ﬁj
conpound 7f. The filtrate wasextracted with diethyl N
ether/ THF (1:1) The combi ned organi c phases were Me
washed wi ph wat r, goriih l';;°amm(ﬁ?tﬂ‘edr| eq_l, over

sul fa THE Iv'ét |

comk heRzabove so}\équJ

.5 Betotal of
of

N-[4-(5-Bromo-2-cyano-phenoxy)-phenyl}-acetamide, 1f

Compound 1f was synthesized by that described for the synthesis of
compound 1a in Procedure 1, substituting N-(4-hydroxyphenyl)-acetamide for

phenol.
2-(4-Amino-phenoxy)-4-bromo-benzoic acid, 2f

Using the method described in Procedure 2, substituting compound 1f
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conpound 7f. MsS nfz= 353 (Mtl).
7- Acet yl am no- 9- hydr oxy- 9- ( 1- net hyl - pi peri di n-4-yl)-9H

WO x@npbsase- 3- car boxylic acid diethylam de, 8fPdiEs2004/019911

title conpound was synt hesi zed by an adaptati on of

Procedure 18, substituting compound 7f for conpound .
fer cempoundria, 2be title compound 2f was synthesized in quantitative yield.

: t vl aniposz 9~ 1- met hyl - pi peri di n-4-ylidene)-' 9H xan
h@ﬁ”é%gng@'ﬂsc: acid di ethyl anide, 9f Into a flask
was pl aced conpound 8f (0.3 g, 0.66 mol) and
trifluoronethanesulfonic acid (2 mM ). After heating
diogedureadd bath for 1 h the reaction was poured into 3
N NaCH ang /i,C I u Ty
i th CocAdietRREREReR I e e Benstiq BEkERs

was evaporated in vacuo and the resulting residue was
passed through a flash colum (silica

[: 90:10: 1
CroCl Camppamh2f (30910, Tamgionkind oMLt wasdmeaiedwith

NS Mz, = (M £,1),. : ;

Rl BB 10 fei 08 Mol g eth¥iamins (22 mk. 208 mmol).
AftdrGtinggiiotioes hithasolle wakolleeta uTide filfat@wvas evaporated in
synt hesi zed % an adaptation of Procedure 7 '

yiasyoite giveng48ehebaamppundci. MepraR@3daMEhe

substituting N-Boc-piperidone for
/ V- car bet hoxynortropi none. M5 niz= 420.3 (M1l).

Exanpl e GPr, b -8-0x0-9H-xanthen-2-yl)-acetamide, 4f
9- Pi peri di n-4-yl - 9H xant hene- 3- car boxyl i ¢ aci d
di et hyl am de, Hydrochl oride A sanple of the

hydr o ok d 0 )
nas df@&eoﬁﬂleegorﬁﬁbgn%aéw’zétf lr.lélglgéagl %detl@aﬁgn BFPrdcedure
i3 @obsiitths Cofigoune 3ol Bormpbunde@al.ed in a pressure .
tube and heated on a steambath for 2 h. The m xture

was cool ed and the tube was opened. A second portion

o KBS L AP g e, 1

The title compound was synthesized using an adaptation of Procedure

4, substituting compound 4f for compound 3a.
7-Acetylamino-9-oxo-9H-xanthene-3-carboxylic acid, 6f

The title compound was synthesized using an adaptation of Procedure

5, substituting compound 5f for compound 4a.

Procedure 21

7-Acetylamino-9-oxo-9H-xanthene-3-carboxylic acid diethylamide, 7f

Compound 6f (2 g, 6.7 mmol) in 35 mL of DMF was treated with HATU
(2.5 g, 6.7 mmol), diethylamine (0.2 mL, 8.7 mmol), and diisopropylethylamine
(4.75 mL, 26.8 mmol). After stirring for 3 h the reaction was poured into water

and the solid was collected to give the product, compound 7f. The filtrate was
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h on the steam bath. The reaction was cooled and 3 nL
of MeOH was added. The reaction nm xture was

w@a0osioeiloned bet ween CH2C and NaOH sol ution. TPET/US2004/019911

organi c |l ayer was washed with sodiumdithionite

solution. The solvent was evaporated and the residue
faxtrastashwishgieshylagthed Wk (1:9pod tezombinad osganiphases were

s QBh Wator Brs afy PR SYRF mebrBbit Sl P Bt was

?é% M’:E'ced (ﬁ@@b&)o énd .can{dined withHthe above(solid 2bigivell. d total of

m 4 3.5 (br s, 2 3.7
(qq>mg_qu)nd §7f 1M, 131/4=n6§537(.l})(l+1( i ( i
9- (1- Met hyl pi peri di n-4-yl)-9H xant hene- 3- car boxylic
acid di ethyl am de, Hydrochl oride Follow ng the .
pr OVOA@étyﬁmﬁi@-OﬂWdrﬁx%‘Dmahgﬁbipeﬁdmgcl-yl)@H-xanthene-&
hydrochl ori de salt” of conpound
hydrochl ori de sal icasboxyli®agididieshylamide, 8f e conpound
was obtained. MS nlz (M+) 364.9; 1H NVR 300 MHz
(cbCl3) d 1.2 (br s, 6H, 1.4 (m 1H), 1.7 (m 2H),
2. 05 (The #itd coﬁhpauhé ,wé’sl'ﬁyntﬁeé‘lze@ b§ ahraddpthtioBoff Ptatedure 18,
1H), 7.1-7.3 (m , (s, 1H).Exanple H F NaH,
mxbzahémammmom7 orcprrmgﬂdécm] Br' | ) (CF3CO
20100C1L DMF CN 2) Hci C2H 2 B 3" t2 PdCl 2(PPh 3)2 ,
CO MO 2C. 2:1 MeOH DWF, NEt 3, 90C O | ) SOC 2J j
ProdefudR22, NaOH, R2 CH2Cl 2 6h N COREt

7-Acetylamino-9-(1-methyl-piperidin-4-ylidene)-9H-xanthene-3-carboxylic
acid diethylamide, 9f

Into a flask was placed compound 8f (0.3 g, 0.66 mmol) and
trifluoromethanesulfonic acid (2 mL). After heating on a steam bath for 1 h the
reaction was poured into 3 N NaOH and ice. The aqueous solution was
extracted with CH.Cl, and dried over sodium sulfate. The solvent was
evaporated in vacuo and the resulting residue was passed through a flash
column (silica gel; 90:10:1 CH2Cl, : CH30H : NH4OH) to give 0.01 g of
compound 9f. MS m/z=435 (M + 1).

7-Acetylamino-9-piperidin-4-ylidene-9H-xanthene-3-carboxylic acid
diethylamide, 10f

Compound 10f was synthesized by an adaptation of Procedure 7,
substituting compound 7f for compound 6a, and substituting N-Boc-piperidone
for N-carbethoxynortropinone. MS m/z= 420.3 (M+1).

Example G
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30 % HBr, AcOHR - NaBH(OAc) 3, CH2Cl12 1 N AcCH,
8Q0C Pi peronal, rt R 2 Procedure 24

wa2@s0ma32- phenyl sul f anyl - benzonitrile, 1h SodPCIUS2004/019911

hydri de (2.40 g, 60 nmol) (60% by w) was wei ghed into
a fl ask and washed wi th several hexane rinsings. The
e decanted and di scarded and 20 m _ DVMF was

4 3 g R e

to the NaH m xture and stHydredh#srideom t enperature.
4- br ono- 2-fl uoro-benzonitrile (10.0 g, 50 mol) in 40
m _ DMF) was added benzenet hi ophenoxi de (descri bed

d
R85t O BRI Boe e Ta B PBbRRYr P (AT 8% mppiywes
fdssoifedling mit of Oawc;lg itfgated mthrtbdémmtmsnm(oams init )9 sealed
cold 1 N NaOH rec:lpltateforrre dvvas col | ect ed

b9 av@f@@ﬁtmefmber kpnted ogi & stepam dath ’(QIQ . s mixgre was
SLRY A e B BR BRI A S INORARE Bdprifiyine (019

Qﬁﬂp%ﬁ@hdﬂéd Eenpbewas fecsidpedpbad tieslvessel heated an addltlonal 3
- Bronp-t hi oxant hen-9-one, 3h Fol ] ow og%Proc

é’UB@t’thQ staang batip bhp deatiionowas 6rpEEANG3 Ml § ws'ﬁ added.

%bp%ﬁ.xmlgs%ﬁ ﬁ%ﬂggé@ {g/g%ﬁ] I-%@szé?ﬁt\l:at@ul-?ggﬂtlon The

mg‘anmﬂdyéﬁwésnwasbe@ edidsRfumadithponitedselutiowas Tbbtwl\mﬂi was

Oxo- 9H-t hi oxant hene- ar box I|c a NG, ~o
S ROOHIPY ae;\d ReRRne Teh S aedanhed wi R A 0% 2N
%@Wg@ §/eq & 18’9 mpound. Ahydrochlonde salt was prepared
th| ant hene- 3 car boxyl ic’acid diethylam de,
&rom Et,O/HCIl. MS m/z (MH") 364.9; 'H NMR 300 MHz (CDCl3) & 1 2 (brs,
6H), 1.5 (m, 2H), 1.7 (m, 2H), 2.8 (m, 2H), 3.2-3.4 (m, 4H),3.5 (br s, 2H), 3.7 (d,

1H), 7.1-7.3 (m, 7H).

9-(1-Methylpiperidin-4-yl)-9H-xanthene-3-carboxylic acid diethylamide,
Hydrochloride

Following the protocol of Procedure 23 and substituting the
hydrochloride salt of compound 7b for the hydrochloride salt of compound 1b,
the title compound was obtained. MS m/z (MH") 364.9; "H NMR 300 MHz
(CDCI3) 8 1.2 (br s, 6H), 1.4 (m, 1H), 1.7 (m, 2H), 2.05 (q, 2H), 2.7 (s, 3H), 3.1-
3.5 (m, 6H), 3.7 (d, 1H), 7.1-7.3 (m, 7H), 12.2 (s, 1H).

66



10

15

Fol | owi ng Procedure 6, substituting conmpound 5h for
conpound 5a, Conpound 6h was obt ai ned.

W@®200%0085+ t hi oxant hene- 3- carboxylic aci d et hyl Bem/us20076m9911

Fol | owi ng Procedure 6, substituting ethylamne for

di et hyl am ne, and conpound_5h for conpound 5a Conpound
7h was obt ai ned. Example H

3- (3-Di et hyl car banmoyl -t hi oxant hen-9-yl i dene) - 8-aza- bi c
ycl o[ 3. 2. 1] oct ane8- car boxylic acid ethyl ester, 8h
Fol | owi ng the procedure cribed in Proced 7,
substituting conpound 6h r conpound 6a, ound 8c
was obtained. %S ni% 477. 1

&r 2N, oy, 3 3>Nppﬁdmvreib B hThi Ox antiHERE0),0, 0°C
3- ‘%ﬁyl i comeci d di e ﬁ‘lzﬂm 9h Follo cElHO CEERYDEL,
subs

tuting conpoung, for compound 8g, Cforrpound
9h was obt ai ned. The product was then converted into

|( g r e $éﬂ|}épph39/5;dﬁw302 .4, 1H NI\/R 3@0 I\/Hz
"%ﬁi %Q;L

3.90 (bp g rﬁ 5 Lm 2H) . i

- Benzol i O 5h

Sl di oxol - S—yl mst hyl - o
d-aza- bi cycl ol S. 11 oct-S-yhjgensd;mr R
t hiyewapl henen3-sarkowyl g agiid, di et hyl a
Fob)l,\;pw@gjagm o¢ed bsjf id uting corrpcfun
conpaond 10a, And>Supst it ut'i pi peronal for
3-fural dehyde Conpothdsh10h obt ai ned. The iprydust
was then converted into its fagmrate salt. M5 niz
(MH) = 439.4. Fumarate salt: 1H NVR 300 MHz (DMB®EW b)
d 0.9-1 .2 (m 8), 1.90 (m 2H), 255(mgH) 2.95

‘) d

oH), 3 1%, 3.4 4K 3 80 (b
(m (M (m_4aH), (7N

% HEBY, A

7 3BQHFOGH) | §
9- (R3-8-aza- bi cycl of
ne- 3- car boxylic acid

Procedure 9, substituth ng the appr opri at e al dehyd¥ fon
3- furancar boxal dehydé‘I the foll owi ng conmpounds o}
pr epar ed:

Procedure 24

4-Bromo-2-phenylsulfanyl-benzonitrile, 1h

Sodium hydride (2.40 g, 60 mmol) (60% by wt) was weighed into a flask
and washed with several hexane rinsings. The hexanes were decanted and
discarded and 20 mL DMF was added to the flask. A DMF-solution of
benzenethiol (5.1 mL, 50 mmol in 50 mL DMF) was added dropwise to the NaH
mixture and stirred at room temperature. To 4-bromo-2-fluoro-benzonitrile
(10.0 g, 50 mmol) in 40 mL DMF) was added benzenethiophenoxide
(described above), dropwise, over 30 minutes. Upon complete addition, the
reaction was stirred at room temperature for 20 min. At that time, the mixture
was poured into cold 1 N NaOH. A precipitate formed and was collected by

vacuum filtration to give 14.0 g (48.4 mmol) of Compound 1h.
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Ex # Al dehyde R3 M5 ml z(M+H) 11h Cycl opr opane
Cycl opr opyl net hyl 459.7 carboxal dehyde 12h

w@2¢oMeodtyl t hi 0) - 3- Met hanesul fanyl - propyl 493. BCT/US2004/019911
propi onal dehyde - d"Hydroxy-ethyO
d-aza-bicyclota.a.iloct-S-ylidenel - Hthioxanthene-
3-carboxylic acid diethylamde, 13h Foll owi ng

Procedure 11, ' j ogRound
10a, and subs‘%%ﬁ%—ggéb%ggﬁﬁgﬂgﬂ a%cr" g%?'a rom de,
conpound 13h was obt ained. M5 nlz (M—H)— 449 2 1H NMR
300 M#z (CDCI 3) 1.05-1.

2.6-2. Fg)ll()mmga,Hyocegiuoe @nﬁulzﬂ)(tutll’m gomﬁpunmﬂh f@rggnmund 1a,

.2 2
5 %535‘888‘&?%556"’%8%@'39 (m)ss)nanZi gm(er]s o1|‘_|) conpound

24 (conpounds 52 and 53) in Table 1 herein were
separated on a preparative chiral pak AD col um (500
grams of 20 ni cr ord-Brema-thioxanthem9wafe, 3 ng
hexane/ met hanol / et hanol (50/25/25) as eluent. The
anal ytes were nonitored using a wavel ength of 220 nm

For aWI%WI%PrWd&re Bh gﬂiﬁgtrfamg)b@mpdmidem for oFRpORRII2a,

(chi ral pak , and the sane sol vents,
10  ompours ﬂmmmblamedportlon. The (+) and (- )

enantioners of conpound 54 (conpounds 55 and 56), in

Table 1 herein were separated on a preparative

Chi r al pglopRotptniBRahfiéh&BasEbBkyRE aBidt hfethyRestaralih
50 x 41 cm usi ng heptane/ et hanol (85/ 15) as el uent.

The anal ytes were nonitored using a wavel ength of 220
100 0 c%l 2 lClcefﬁggé}fl%g%gﬁt%ih%goﬁ%un[g%hI?glact:on%/gmd 3a,
15  compound 4h was obtained.

9-Oxo0-9H-thioxanthene-3-carboxylic acid, 5h

Following Procedure 5, substituting compound 4h for compound 4a,

20 Compound 5h was obtained.
9-Oxo0-9H-thioxanthene-3-carboxylic acid diethylamide, 6h

Following Procedure 6, substituting compound 5h for compound 5a,

25 Compound 6h was obtained.
9-Ox0-9H-thioxanthene-3-carboxylic acid ethylamide, 7h

Following Procedure 6, substituting ethytamine for diethylamine, and

30 compound 5h for compound 5a Compound 7h was obtained.

3-(3-Diethylcarbamoyl-thioxanthen-9-ylidene)-8-aza-bicyclo[3.2.1]octane-
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CN NaOH -O C 2H HBTU DIEA O CONEt 2 EtOH/ H, O HNEt 2,
DMF O6i 7i 1. ZnlTiCl4 O .CONEt 2 BBr3 "CONEt 2 THF,

wWheas/0T313CC DCE 2. Boc-nortropanone H 8i H Pr oPe€dusm®oLe19911

(2, 4-Difl uoro-phenyl)-(2-hydroxy- 4 mat hoxy phenyl ) - met
hanone, 3i Al um numchloride (2.0 , nmol ) was
added in porti onsstc‘cﬂrboéiwl'ﬁﬁc%eyw' ester 8h

1, 3-di mret hoxybenzene (1.86 m _, 15.2 mmol) and 2, 4-

di f 1 uorobenzoyl chloride (1.86 nL, 15.2 mmwol) in

1, 2- diFdbeiretheasrecedureiaschibed iin Procedwe s, ahbetmaﬂngo
vvarmtort over 3 h then heated at refluxfor The

cesnauant Smiortaanepauns! 8. orgorad 8sovas 8 Fetmeq!h m/z =
to a mxture of ice (- 100 g) and

g@ﬁcﬁ&ﬁﬁt ed hydrochloric acid (-20 nmL). The organic

| ayer was separated. The aqueous sol ution was sti rred

at anbi ent tenperature overni and extracted w

ol 948 darionBlnts. 2 HockAgulinand Bl aanih aRs HeearaRylic acid
aqueous sodi um bi car bon over magnesi um

sul fate. The solvents m@&hg\%ﬁéd?g'd in vacuo to give
crude product. A portion of the product was purified

by flash chromatography on silica gel, usin

gr adi dieflopinglPsoreaire @A@lﬂbﬁé\éﬁ'%@@§0ﬂﬁ@ &y f%é gempeund 8a,

%}\5{35,85‘@ tl e § ne'}l{]dﬂié Qﬁ%ﬁcgg)asstﬁE dé’nﬁgﬁ%@ w?cP ltg fumarate
ésagl n@s%}% (W%Q-ct@s*zlz) 'H _NJ?\}ﬁg S@@ ,MEzHCDEI &1 +d75)1 3 (m, 6H),

T 49 (@2t 04 SHILZHB (ke émz?h) 3.3'(m, 24, 38 (m, 2H)

RS ARSI R, L0

(2, 4-difluorophenyl)-(

2- hydr oxy- 4~met hoxy- phenyl ) - net hanone
(B~ Banzqmlcﬁ]dquh; yknathyd{-@-aza-blcyclom 2. 1?oct-3-ylldene)-9H-

thioxanthene-3-carboxylic acid diethylamide, 10h

Following Procedure 9, substituting compound 9h for compound 10a,
and substituting piperonal for 3-furaldehyde, Compound 10h was obtained.
The product was then converted into its fumarate salt. MS m/z (MH")= 439.4.
Fumarate salt: '"H NMR 300 MHz (DMSO-ds) 6 0.9-1.2 (m, 8H), 1.90 (m, 2H),
2.55 (m, 2H), 2.95 (m, 2H), 3.19 (m, 2H), 3.4 (m, 4H), 3.80 (br s, 2H), 6.05 (s,
2H), 6.65 (s, 2H), 6.9 (m, 2H), 7.2 (s, 1H), 7.35 (m, 5H), 7.6 (m, 2H).

9-(R*-8-aza-bicyclo[3.2.1]oct-3-ylidene)-9H-thioxanthene-3-carboxylic acid
diethylamide, 11h-12h

Following Procedure 9, substituting the appropriate aldehyde for 3-

furancarboxaldehyde, the following compounds were prepared:

Ex # Aldehyde R® MS m/z
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(50 M ) was heated at 1000C for 2 h. The m xture was
cool ed and poured into water (- 150 m ). A solid was

waeoeloseetied by filtration, washed with water, apc/usioedo19911

in vacuo to give the title conpound (2.8 g), which was
used without purification in the subsequent step. M5
Mz 244.9 (MH). 1HNI\/R(CDCIS) d3.94 (s, 1H, dMig)

J. ||, I ) LT — ()L O 27
ﬁ?i‘ 7.07 (‘fﬁc'%’r é”% 24 (d. 1¢¥C'%‘.’r§p¥[§'ie"‘5¥'d 8. 34 1397
of d, 1 H caHeldehyde Hz). Procedure 28
6- Met hoxy- 9- oxo- 9H xant hene- 3-carbonitril e, 5i
fi2kt ure of F(Methyltiopdnd sodi urMethaneselfamy] @r@PylZG 493.5
mol ) and Propibnaldeh§deet hoxy- xant hen-9-one (2.3 g,
9.42 mmol) in L/,L/-dimethyl formam de (30 m ) was
heated at 100 oC for 4 hours. Sodium cyanide (0.7 g,
14.3 mol ) was added and heating continued an
addi ti onal hour. The m xture was allowed to cool to
r 0Bx(2blypeoxy-etleyl)-Bhaza-pmycto] 3. 21 odter-ylidene]-0H-thioxanthene-
m ). The produc col | ect eq, filtratjon, washed
with water and #’TC\AB‘??M'Q BC@W@?&'EBHG%E‘%B, 1.42 g
(60%. Ms: mz 251.9 (M#). 1H NVR(CDCI3): d 3.96 (s,
3 H, 6.91 (d, 1 H J=2.3 Hz), 7.00 (dof d, 1 H, J=2.3
& 8. 9 Rdilpwirg Blodediuoé 1d, substitutinglc@mpouandiBh, for campoand 10a,

s o il Sy s
355U P SRR OB PEr e . 16

PRI 4 050, 82 S, 46, S e, ), 72
(s, , 7. of d, ,

i.fm5<§z‘)8{7§’0fﬁ)2ﬁ}7 17 (d, 1 H, J=2.4 Hz), 7.94 (d of d,

1H J=1 .4&8.2H), 803 (d, 1 H J=1 .4 Hz), 8.10

(d, 1 H J=8.9 Hz), 8.24 (d, 1 H J=8.2 Hz) and 13.65

(Rrocsdure 2§ . Procedure 29 e- Met hoxy- -o0xo-

I(;I% ngtr}lﬂmék % Ca&-g en 17 |§m%gsl %fzgclﬁﬁég ni%c{ bmpoung]s uarn% 53),

I?%'Tibfé’ﬁ i rle sdp réiledldn a epérﬁinﬁ@ﬁﬁﬁﬂbbkmbylﬁmn (500
uoro osp ate (HBTU,

grams of 20 micron material, 5 x 41 cm) usmg hexane/met%anol/ethanol

(50/25/25) as eluent. The analytes were monitored using a wavelength of 220
nm. For analytical work, the same column material was used (chiralpak AD,
4.6 x 50 mm) , and the same solvents, but in a 80/10/10 proportion.

The (+) and (—) enantiomers of compound 54 (compounds 55 and 56},
in Table 1 herein were separated on a preparative Chiralpak AD column (500

grams of 20 micron material, 50 x 41 cm) using heptane/ethanol (85/15) as

eluent. The analytes were monitored using a wavelength of 220 nm.

Example |
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in Al,L/-dinmethyl formam de (10 ml ) was treated with
L/, L/-diisopropylethylamne (DIEA, 0.685 m , 3.92

woresporsd allowed to stir at rt for 15 min. PCT/US2004/019911

Diethylamne (0.541 m _, 5.23 nL) was added and the
resul t ant mxture was stlrred for '_2 h. The m xture was

i nt Fualigl . A g $Pect F KON
?ﬂ@t.r on, thEWedith a 20 a| r dr| ed i DMF 100 °C
the title nPound (0. 445 gf).o 3. R 1896. 0
NVR “( DNBQd 6)'d107(b|3| , 3 H), 119(br4lt X

3. %O bro 0 4§ br t 82 95 ( CONEt2
L Ao
& SEDHHZQ, 1 H o DME Hz)

(dof O1H 313&8,91912) and 8.21 (d, 1 H, g,-%l
Igrocedure 30

i B3t

of-—z-—nc_-p owde

.1 t-3-ylj dene) 6- me y- 9H xan
Jd)?' t Byl 4 g %ﬁspensi on
g, Qﬁg’mml (20 m.), at
00£ paesorttoparatec d h titaniun(lV)chl okjide (0.525 ni,
4.79 mol ), by wi se addition. Thg Yesultant

m xture was heaté;ﬁsat reflux for 2 h.NThe; resultant
sol ution was cooled to roomtenperature, and

3- 0x0- 8-azabi cycl o[ 3.2.1]octane-8-carboxylic acid

rtgﬂﬂteyi@ ester (0.270 g, 1.20 mmol) and compound 7i
(Iﬁ 0 mmol ) were added and the solution was
heat(ﬁ‘h-ﬂiflﬁ@fd pheh?r) -(2-Hydrogyab-aietiiogg<phenylpniethbrone, 3i
(2 di ssolved in a mninml anount of

vvater vvas added to the reaction m xture and al | owed

i 20?52{4@'*@%{4%@% ERE ot S P Phd Bosd ¥ portionsto e
aRNEfoSH v, 3VM||fr1@tﬁB7ﬂ§/beﬁh@1é(fl .B6mhlL WER2 enmdl)randeﬂ 4i-n
vacuo, and the residue was Eart itioned betwe

didrorebereavh shiorided 185 mladdcbmnalhifoh Zcﬁ’iPh'%?GdQ?B% at0°C
1] PO b Bl AR e i oo
et risaltaatsmbaloenway allm@ﬂ/&i@caodtopurthén @oubyd inte ermixture of

Hee ot o ped cavoenitatoayrerpieaciRO TRA. (1o Sjoaniclaver
3 a%/f s%;gﬁrgbécg |) ?h%@%%&;@? gg%lbé Wéﬁﬁtgrfé@ép%%iérﬁ tépErature

overnight, and extracted with dichloromethane. The organic layers were

washed with aqueous sodium bicarbonate and dried over magnesium sulfate.

" The solvents were evaporated in vacuo to give crude product. A portion of the

product was purified by flash chromatography on silica gel, using a gradient of
1%-10% EtOAc/ heptane as the eluent to give the title compound 3i (1.8 g).
MS: m/z 264.9 (MH"). *H NMR (CDCl3): 8 3.90 (s, 3H), 6.42 (d of d, 1 H, J=9.0
and 2.5 Hz), 6.50 (d, 1 H, J=2.5 Hz), 6.91-7.04 (m, 2 H), 7.27-7.29 (m, 1 H),
7.44-7.50 (m, 1 H) and 12.44 (s, 1 H).

Procedure 27

3-Fluoro-6-methoxy-xanthen-9-one, 4i
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w@ oosmp31d1 H), 3. 80

1H NV\R (DVsd 6): d 101 .2 (br m 6 H), 1.32 (br d,

2 H, 1.78 (br m 2 H), 85302 (br m 4 H), 3.2-3.55
(s 3 H), 3.96-4.05 (br s, PCHYS2004/019911

681(dofd 1HJ25&86)688(d 1 H J=2.5

A]rﬁ Xﬁ[ﬁ’? ff’%?l LH‘h cPrQPnaéeg‘Z ;'J@ 4 ngrq\%g(fndl(% difluoro-
Jm?e@lp@}hyc&o&}mmemoxy sherdf)dmBthkddn’ 3% g1121 mmol) in N,N-

Procedure 3

od 'n@twgzrme@l@edp@ ml 1wag heated atdHHEC ©oriRy/hlr dhg-robturanvas

L8180 SRR M PRGBS ottt by sspton
mivashéd dthrwatk), am!sdmwedvacmoatosgwéltnm@&om Bund (2.8 g), which
trifluoroacetic acid salt of 9-(8-azabicyclo

BWQS Yped withopt PH@W‘@%’[D@ irdhe subseqyentvtern M -roar kg (MH).

MR GBI S8 Sl 75 O Tu Pl Be (st e b

W2 4 18] 8196z 7. A0QN) 2 SNPEI2AL (] @ H.08.9FH2) ankh8.3% (G E 1 H,

was cqoled to 00C, and treat ed with 10% aqueous
ﬁlgugthU@r oxide (~20 ml ). The organic | ayer was

separated and the aqueous |ayer was extracted with

di chl oronet hane. The conbi ned organic | ayers were

vidrolcedurs 28 brine and dried over sodium sul fate. The

sol vent was evaporated in _vacuo, and the resi dues was

di ssol ved i §-Metieexyrg- WWW@%&C@@QHEQ@ &i 8

colum for purification via HPLC, using a gradient of
acetonitrile (10%to 90% in water with

tr | f | Vormixiued E finely gréind $pdiam tyunide '(I‘&Btg, Z@@%m@l}%\nd 3-

BB AT e OSB3 O RS FRRIDIT & MoBetyormanide
L e e e i
Jness add&q and healing cobtinmed an ld)ddlti?.)n&l BoOr (Phe mm:xﬂlréﬁmas allowed
&9 cogl f%s;{)@gl P&Inp_pr ?3 o éourga Jtoic yvettﬁq (~§l%q§3n51L§7mthe2
(&odd(?thhas] c&le%té‘é?‘l_)g flﬁra?%rqp %sﬁed %%ﬁ%&%%ﬂ%%&tﬂwe
Kxagapound Sa(j-nz g68%)100S0@/z 251.9 (MH"). "H NMR(CDCls): 5 3.96
(s, 3 H),6.91(d, 1 H, J=2.3 Hz), 7.00 (dof d, 1 H, J=2.3 & 8.9 Hz), 7.61 (d of d,
1H,J=18&8.1Hz), 7.79 (d, 1 H, J= 1 Hz), 8.24 (d,1 H, J=8.9 Hz) and 8.42 (d, 1
H, J=8.1 Hz).

6-Methoxy-9-oxo-9H-xanthene-3-carboxylic acid, 6i
Using the method described in Procedure 2, substituting compound 5i
for compound 1a, the title compound was prepared (0.75 g). MS: m/z 270.9
(MH"). "H NMR (DMSO-de): 8 3.95 (s, 3 H), 7.06 (d of d, 1 H, 2.4 & 8.9 Hz),
717 (d, 1H, J=2.4 Hz), 7.94 (d of d, 1 H, J=1.4 & 8.2 Hz), 8.03 (d, 1 H, J=1.4
Hz), 8.10 (d, 1 H, J=8.9 Hz), 8.24 (d, 1 H, J=8.2 Hz) and 13.65 (br s, 1 H).

Procedure 29

6-Methoxy-9-oxo0-9H-xanthene-3-carboxylic acid diethylamide, 7i
72
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heat . Procedure 32 2-(2-Bronp-phenoxy)-terephthalic

A ?ug'é\d”ﬁwrs Bt SO 76 £ B2auma) 37d Prbergoriazolyl-
4K I\V“Wlte\,trar%emr}%%ﬂhﬁﬂWexéﬂuc%r@pﬂom? é](l-%'mmf b519.74 mmol)

pof assi um car bonate (/.16
Lm, N/N-dimethiylfoifroamice @& r(n].Q)DaB)treMed h\eﬁntlb',d\l—dtlsd,tﬂ@ﬂethylamme

B EE T, Bh Shy GREe Be ldei, v
o 54THE., FU@@'HH_Q WES a8efdd 8kl Qﬁe & Rt PikurdRiaedintdtir 2 h.

water (4x) and Brine (1x) and dried over magnesi um
slhe mléturemasmuredunMase maégorhtsehld wasxmﬂleoteobbwmnaaon

GRS EeT RS RH bt s S0Ve ok B okl B, s mz

P8oslaqivN®S THIeR gﬂ\gé&dg §) 1.87qpke ey mgl{h { %ffgg%f 20 (br

purlflcatlonlnth ubseduent react’i on:
(B-H), PAB(bUtr2HBB.98(sdH)- B08-(m, 1 H), 7.17 (d, 1 H, J=2.1 Hz),

A R SRR Y BT e B W et 2t BiRp ot 11

e eB8 & 89 b)) ws@ﬂg&i 1dHOP¥e 3640 hot (1000C)
pol yphosphoric acid (280 g) over 5 m n. The sol ution

was heat at 155C for 2 h at which point the heating

"Bfoc&alltd gyed at 180 C
9-(8-Aza-bicyclo[3.2.1]oct-3-ylidene)-6-methoxy-9H-xanthene-3-carboxylic

acid diethylamide, 8i.

A suspension of zinc powder (0.626 g, 9.60 mmol) in THF (20 mL), at
0°C was treated with titanium(lV)chloride (0.525 mL, 4.79 mmol), by dropwise
addition. The resultant mixture was heated at reflux for 2 h. The resultant
solution was cooled to room ’temperature, and 3-oxo-8-aza-
bicyclo[3.2.1]Joctane-8-carboxylic acid tert-butyl ester (0.270 g, 1.20 mmol) and
compound 7i (0.390, 1.20 mmol) were added and the solution was heated at
reflux for 2 h. Potassium sodium tartrate (2.98 g, 10 56 mmol), dissolved in a
minimal amount of water, was added to the reaction mixture and allowed to stir
at ambient temperature overnight. The inorganic solids were removed by
filtration and washed generously with THF. The solvent was evaporated in
vacuo, and the residue was partitioned between dichloromethane and 10 %
aqueous ammonium hydroxide. The organic layer was separated and dried
over sodium sulfate. The solvent was evaporated in vacuo. The residue was
taken up in DMSO and purified by reverse phase preparative HPLC (C1s),
using a gradient of acetonitrile (10% to 90%) in water with TFA (0.1%), to give
the title compound as its trifluoroacetic acid salt (0.50 g). MS: m/z 419.1 (MH").
'H NMR (DMSO-dg): & 1.0-1.2 (brm, 6 H), 1.32 (brd, 2 H), 1.78 (br m, 2 H),
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for an additional 2 h. The solution was m xed with a
| arge volune of ice water. The resultant solids were

w@odoseexied by filtration, washed with water anpCT/US2004/019911

purlfled by flash chronatography on silica gel, using
di ent of th 1%to di chl h
3 anet 16, $6-3 ((bbffgu"v"el) L apGurtr iy S8 B85 s, 2 H),
d f_ -
FSLFbRa iRy s So bR AT Rt B SR T ASIABEG 1. u=14
‘81 7(81HZ)$ 7920 @, 25Hus1 4 Hm)d?SMNdsddHu.ﬂ#&ﬁdﬂzn)deld (@137, J=7.8

(30 was heated at refl ux
fr@ Qsﬂ br‘?ﬂé léfa@rofé Plc\)%%sd éo'g} ed to rt and nmade acidic
with 2 N hydrochloric acid (- 2.5 m ). The m xture
was concentrated in vacuo, and then diluted with
\Mrveedurél®] resul tant solid was col |l ected by

0o BlulolB oa1 et viBegeRiefioxyd Kaplibre-§-carboxyiic
)

MHH) . 1H NMR ( DVBOd H J=7.8 H
(798)(d of d, { H J= ?ﬂd%ét@ﬁa%d%ég' d, 1 H J=

1.
Hz) , 817823(m 2H)and828(d 1H J=8.2 Hz).

di ot hyh i Hhsolgor B hereRUbrAERHBR dilo PRetinaqe (2.14 ml, 2.14

éﬁﬂ%ﬂ%&eattg? ed %’Q%‘bldtg)h SYhE YMBIBEcStic 4G LRBIQBIaza-

he title conpoun prepared. Subsequent
;hmyclo[aém]ont-Bwllﬂeae)afimﬂmuy@g‘r s@npenasi-egrboxylic acid

ST IR 0285 4t 1 P BN Py By 6, o
'T‘esdlfeﬁ'tff’nlkﬁh'e v@as?ﬁlr(éd atrodm tbrfpsratiie foB228 The nﬂxtHre was

H J=6.8 Hz), 7.30 (d, 1
J:evl@l 1Hz °C anbtr%&edf\mth 1% I-ﬁqliﬁﬂllséﬁf&”@wmlﬂ')yd@('@@f (~20 mL).

1 H J
Yo deo ety op b nbols it vi
Kichlefordethahe. Fﬂ‘r@C@ﬁﬁblﬂealbrgamc layers were washed with brine and
Aza- bi cycl o[fS 2.1]oct - Sé aene - 5- br ono- 9H—xanth

edﬂgedsn\@rsgsm stifais: dTlm selMonbwa @vap?rat@%ubm érddhe
TePiuRS YT aibSolpet th DYERS depitef) da reverse, phase Cye colym for

tourifichtion Vid) ldRLCY; uding(atghdient of a¢2tdhitmite()0% Yo 80&in seater
addition. The resulta heat ed at, refl

Hh BiTOToRRBUP G (ChAde) 2B1MTE [Pl E eSSt the tte
FoHiPRBrPEGHEIa3artd firel PRAiEd via reverse phase HPLC to give

the purified title compound (0.035g). MS: m/z 405.1 (MH"). 'H NMR (DMSO-
dg): & 1.0-1.2 (br m, 6 H), 1.29 (d, 12H, J=8.1 Hz), 1.7-1.8 (br m, 2 H), 2.8-3.0
(br m, 4 H), 3.1-3.5 (br m, 4 H), 3.99 (br s, 2 H), 6.63-6.65 (m, 2 H), 7.13 (d, 1
H, J=7.9 Hz), 7.18-7.21 (m, 3 H), 7.41 (d, 1 H, J=7.9 Hz), 8.70 (br s, 1 H), 9.01
brd, 1 H)and 9.93 (brs 1 H).

3

Example J
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carboxylic acid tert-butyl ester (2.4 g, 10.7 nmol)
and 5- br ono- 9- oxo- 9Hxant hene- 3-carboxylic acid

wale@shydiam de (4.0 g, 10.7 mol ) were added anPCT/ki82004/019911

solution was heated at reflux for 4 h. Potassium
sodi umtartrate tetrahydrate (30 , 106 mmol) was

ad e o t &P eacti on ni tu(ge aI | owed F at,
e erl§gQdse ov @ @ Pa5" NaOH ,
nyMFJ {obrat abgeb ely >

with THF ¢ and dichl oro diahe. The s vent was EtOH/H;0
e\ﬂaporatzed in vacuo. Purifistation by fl a&h

chr omat ography using a gradient 1%to 10% net hanol

(wth anmonia, 2 N) in dichloromethane as the el uent

gage Conpound 7j (3.65 g). Cruyge product was purified

by [ eVer Sg PHERGDMEA, Ve GhedS adizanticipf
ONi e (10% HNE@O;%F in THF, heat
t orQgeet i ¢ acte—0—1%-, —_— -

trifl oroaceti c acid salt of conp | . MS: piB&c-Nortropanone,
467. O M—%) 1H NWVR (DvBQd 6): d 1. 0gl.2 (br m ngatH),
132(d H J=7.9 Hz), 1.75-1.85(brm 2 H,

2.85-3.10 (m 4 H), 3.15-3.50 (brem 4.01 br s,

25} 7.15-7.26 (m 3 H), 7.42 ( 6.7 Hz),

; Hconet, O ArBloH)Z- 66 (d, T H J=7.9 Hz), 8.81
and 9 12dor,dppf),l H) . PiQcs 35CONEt,
yclo[3.2. 1]locts3-ylid ) - 9H xant
car boxyl i ¢ acictamh/ Bt am Be, 8} A1 xt ure of
8- bi cycl of 3. Zs1§@ghed- y | dene) -|B- br onp- 9H xant h
(9370, 0. 363
nmol ) ,N phenyl boronic acid (0.049 g, @ mml) and
cesi uiicar bonate (0.236 g, 0.726 mmol )Nin di oxane (4
m ) and ethanol (1 nL) was treated with dichl oro[1l
Hroce@ing(3 phenyl phosphi no)ferrocene] pal I adium (11)

di chl or onet hane adduct ;1 and the resultin .
mi xt ure ZN(%-Bmemcwhsnoquemp ihalic acichimetal estar, 3
m xture was cooled to roomtenperature, and the

i norgani cs renoved by filtration and washed

. succesgnirtuye Bf Rludrexeephtrellibaiel diamsthyl ester 2j (10 g, 47.1

di chl oronet hane. The sol vents were evaporated in

vaned), 2ftremaniienck 1iks0 pil i1 & npipl) e petassivar akorefe (7.16
P o HLafR ARiblig g0 for 3o

tHheTRE waRrturé wva@ Mvidieto ¢ddi ¢o eptHepLPGUred into cold dilute
hydrochloric acid (0.5 N, 350 mL). The product was extracted into EtOAc,
washed with water (4x) and brine (1x) and dried over magnesium sulfate. The
solvent was evaporated in vacuo, and the residue was purified by flash
chromatography on silica gel using dichloromethane as the eluant. The crude
product was isolated (10.5 g) and used without further purification in the
subsequent reaction. MS: m/z 365 (MH™).

Procedure 33

5-Bromo-9-oxo-9H-xanthene-3-carboxylic acid, 5j (via 4;j)
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(0.153 g) as a colorless solid. Ms: mz 465.3 (MH).
1H NV\R (DMBQMD 6): d 1.05-1.20 (br m 6 HO 1.31 d, 2

woH00368121 Hz), 1.75-1.85 (br m 2 H), 2.90-3. 1pOr/{/83004/019911
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H),315350(brm4|—|),403brs 2 H, 7.10 (d, 1

7 32 (g (g I_r|Zp?noJ7 G >&g-)terepﬂtf@+§ a@gf gmetgy\_ﬁsteg(gg&)(\g@s added
S

Sorob SR (190 ooyl iort ac (280 ) uer 8 i The solutin
t\lvaa beat abt B/ far@ hait whithepbipt the bkeatifigewas cbatinued at 180°C

PE B at i et hesepbiionaras et b prdn plume of ioe water.
pfﬁ’é ?é’émt%nﬁ §olld\§rvef§ éolfeﬂe?ed1 b{l MTFétronl Wa@?@d W&bnd%u rified
H)y flasfsahmmaogmphay cH) $I|IGa gel (ulsrngra gzamaant of metr(etmol % to

230% i ieRiet Senethapls Wit 25t ati BoT%ytSgie dopating 44 (1.25 )
ZTI%{ al(zbﬁj cotpothdBj wé§|)isol§tea7frc§rﬁ thé latlerfaciibls 3388 d)bor
9- (8- Aza- bi cycl 0[3 2. 1] oct - 3-yl i dene) - 5- hydr oxy- 9H xan

Egﬁggﬁgqﬁg )F(ﬁ\{fghg,eg Cribomhsdhd &% §'5.75 finor) and 3 N sodium

hydtoRida- (H"E?Whl_oha 2@ @eOH (30 mL) was heated at reflux for 2 h.
yl'i dene) -'5- met hoxy- 9H xant hene- 3- car boxylic acid

dTlee Boludion aeasueraigd 4o rianthnadescidic Withol dbbydroghlorivecid (~2.5

Eé«f)“?ﬁ@%%f(ﬁﬁ])w {é% tr%@@?@?@% agdﬁangﬁgé (W Qater. The

(r@suftaid solid- wW&s Ebitedied By *fl]tratﬁmﬂva(shéd letHZwbl@er ahdO8lr ﬂhéd to
1=7.6 Hz, 1 H), 7.9 Hy,

wlelm%gdﬁﬁlonalsvog a-pf coInppundz5115M§d n@‘z 8 Z‘Jﬂ\ﬂH b & NMR

[PhEBy 03 e 2T g g B @, e 420 00 o, 1
(ltlrJ£1 31H2) 817823%11 2 H)and 8.28 (d, 1 H, J=8.2 Hz).

9- ( 8- Aza- bi cycl of 3 1j oct-3-yli dene)-5-pyridin-4-yl-9
H xant hene- 3- carboxyllc acid diethylam de The title

conpou was_ Qprepa fol.l ow t he thod e e .

i Exenmemo B oRE e Rty et P 4510 HGHRERGe. 6

acid ff\;/iﬂgﬁﬁ@)‘ﬁeth@ﬂ%s@riﬁéd th Pde@dQﬁ@QQr §ul§s’iltuﬂ/% cd%gound 5j

466.1 (MHF¥). 1H NMR (DVSQd 6): 1.2 (

(for cnmpz)uH)j,6i;Ltl'@dit(eotﬁompoand-l)wasmreaa@MleQlnsequens pHI;Iflcatlon by

4ﬂaos??1 éhbrgmsdtogzra'ﬁl)ny, JSI%S dichloromethane as the eluant gave Compound 6j
(4.4 g). MS: m/z 373.8 (MH"). "H NMR (CDCl5): § 1.16 (t, 3 H, J=6.8 Hz), 1.30
(t, 3 H, J=6.8 Hz), 3.28 (q, 2 H, J=6.8 Hz), 3.60 (q, 2 H, J=6.8 Hz), 7.30 (d, 1 H,
J=7.9 Hz), 7.40 (d of d, 1 H, J=1.4 & 8.0 Hz), 7.64 (d, 1 H, J=1.4 Hz), 7.98 (d of
d,1H, J=1.6 & 7.9 Hz), 8.30 (d of d, 1 H, J=1.6 & 8.0 Hz)and 8.36 (d, 1 H,’

J=8.1 Hz).

Procedure 34

9-(8-Aza-bicyclo[3.2.1]oct-3-ylidene)-5-bromo-9H-xanthene-3-carboxylic
acid diethylamide, 7j

A suspension of zinc powder (5.59 g, 85.5 mmol) in tetrahydrofuran
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(d, J=7.8 Hz, 1 H), 7.27 (d, J=1.2 Hz, 1H), 7.42 (t,
J=7.6 Hz, 1 H, 7.51 (d, J=7.8 Hz, 1 H), 7.58 (d,
d200560H31 1 H), 7.63 (d, J=6.8 Hz, 1 H), 8. 06PC™S2004/019911
J=6.1 Hz, 2 H, 8.90 (br m 3 H) and 9.22 (br d, J=9.4
Hz, 1

5 405t s gl ey gV 49 o2
)é@ﬂngggﬂgir&gmﬁsaé DOXMbKC Tﬂ%’rgs@ ﬁ{tl?ﬁ&ﬁf%@%eméat%tj?t i‘f'%ﬂux for 2 h.

repared usi ng ScCri
EBhemebeltant sltidr was icogleduoed?C3- §10xme8 aziaebiaytlo[3f 2 Joctane-8-
phenyl boronic acid in

CRENYI1G ACRRIRRCER85 (24 01 15. /gy Sepiomo-SisasH-
e B oy el 167 g o

(clse sdlum)n V\Zasllgeé’uéd atx@fldx far 4 L Hpias:sjmﬁs'odmm tantrate H) ,
J@hg 1&% m%j;o’_%yagg%%fggy tf%% %%@c]tpgz mk&ﬂge’ary gllpwed

9:
it R TSt e

Hy%éhnaﬁmnan@wasﬁedcsupbewwvwltﬂl Elrlﬁy @Aq@ndnbclnlptqr@ethane

SRy W, BLgRatare s Ao SR 5 TRRE dfafegraphy

ﬁ{@%/é ghsdient %Al 1% Mméthans |ﬁ?1 éiﬁmd?ﬁa ZTNZ) uﬂﬁfi;hlbromethane
(M4 . “1H NVR (DMBO-d6): d 1. 1.32
Zasl-ilhe eluat gave Gompornd 73 (396519)0@(:6@ mowct vsa%urqftﬁrg by

?E\iersg qq?sefr;égra}l%d-ﬁ?%&b?ég& 3 Jdr?[:heét g?aE%tOﬂ;tnﬂa%éb% to 90%)

Tr]g %térf] WIéH grﬁ‘lu?arbﬁcetib adid ((7 1 ?o Qiﬁe (the tria‘ldd)roaé’et'lﬁac(ld salt of
o )

J= Hz,
gompqundofj. dISIaYz 4678 ('M Wz H N DMS&d@bnﬁ 0- 1;-3 Kpr m, 6

P 476 & T P 157 68iBs 2 6 2,510 g, 4 1, 3.15-8.50

F(b%ﬁmmm @P@PBOZH)I ¥.187 26qhe 3 WﬂnghH Ul=6l76Hz) 7.49 (d,
ound was prepared usi n%@he met hod descri bed

in
EmebFé%‘lZ)sJkﬁﬁ d, dt ind1-Aitspn8R13by s, Adllnede br d.ck H)-
phenyl boronic acid inProcedure 35. Ms: mz 471 .0
(MH). 1H NVR (DMBO-d6): d 1.0-1.2 (m 6 H), 1.31 (m
Proteddre™B (br m 2 H), 2.95-3.05 (m 4 H), 3.21 (br

m 2 H, 343 (br m 2 H, 4.02 (br s, 2 H, 7.21 (d .
ot9-{B-Azabisyalet3 2 Hoak-3-Widgrie)5-phepyl-ofxanshene 3 carboxylic
acid diethylamide, 8]

A mixture of 9-(8-aza-bicyclo[3.2.1]oct-3-ylidene)-5-bromo-9H-xanthene-
3-carboxylic acid diethylamide (0.170, 0.363 mmol), phenylboronic acid (0.049
g, 0.40 mmol) and cesium carbonate (0.236 g, 0.726 mmol) in dioxane (4 mL)
and ethanol (1 mL) was treated with dichloro[1,1°-
bis(diphenylphosphino)ferrocene]palladium (Il) dichloromethane adduct (13
mg), and the resulting mixture was heated at reflux for 2 h. The reaction
mixture was cooled to room temperature, and the inorganics removed by
filtration and washed successively with dioxane, ethanol and dichloromethane.
The solvents were evaporated in vacuo. The residue was purified by reverse
phase (Cqs) preparative HPLC, using a gradient of acetonitrile (10% to 90%) in
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H, 7.34 (d of d, J=1.4 &.6 Hz, 1 H), 7.38 (d, J=1.4

Hz, 1 H, 7.48 (d, J=7.8 Hz, 1 H, 7.63-7.70 (m 3 H),
w@203/0¢d3nf d, J=1.4 &.8 Hz, 1 H), 8.80 (br spCWUH004/019911

and 9.12 (br d, J=IO Hz, 1 H). ExaaneK

9- (8- Aza- bi cycl o] 3. 2. 1}10 ct-3-ylidene)- 9H—xanthene 3-

MR With tefuqrops t@#@b@ % wraéomlvﬁ:mw%@mound

Sh"iﬁ
S0l b6 FIBSER, 1R A58 B gy iso-co:

MmosH. 20wl 6 HD,2330d, 244 mﬁSQHz) 1.75-1.85 (br m, 2 H) 2.90-3.10
tetraki sacetonitril ecopper_ hexafl| uorophosphate

1 44015000 BrsmuhiDadiSGrkns 2 b, 274 (051 o6 ef7.20 (c
M o2 b &7y HE}E“] SPW9 1ROl 0B a8 loSAHE RRES M), 'ele3 (or

’n i cd iTre 'UX condenser

@ﬂtlﬂ@@lnagguel(uﬁ@m (—350 m ). The reaction was
refluxed 5 h under nitrogen with stirring. After

cool i ng, EtOAc (200 m ) was added and the m xture was

lségizt%dmcy& L@%%&e?%ﬁﬁémﬂg(a\?mi‘tilﬁggiﬁ-gﬁrboxylic
puri 11 cat i on. 2 Phenoxyacmemwlamudeam d_di ret hy

ester was converted to 9- Oxo- 9Hxant hen ar bOé
aci d uHieitlerompepndwasPepramdligwing gampeJan substituting

R EBER 2o Rerchin Procedure 33, MS: pzd19.1 (M)

gwmwmmwgm-ﬁeqaz loon Bl H); 1a29 (:banaJ fd)an.73-1.82 (m, 2 H),

adaptation of Procedure 29 and substitu snin

2 B2 4 S B (0 i 260 A2cPEThyA Hieh B8 (517 H 4.0 (or s,
e t |

ARV 01 FLBT K\ BT RIS Y 7S 1 1, 7

QdQde7 QHHx arH Yy 8rie? (brearbddxahd .68 (lat s, 1 H)

N-i sopropyl - N-net hyl -am de for conpound 6j. The crude

product was purified by preparative reverse phase

chromat ography on a C- 18 colum, eluting w thwater/

acetonitrile/ 0.1% TFA to yield the product as its

t Or(Bl-Aza-bicyatlof3. z.d]dctsa-lyllldeNB)-ﬁﬂzyc(lmy)QI-$-8®n2he11e+3mboxylic

300 MHz (DMSO-d 6) d 1. q(a I—P 1.2-1.3 (m 2H),

1 79 (m 2H), 2.82 (m QFb ietoylamide, ) 4 00 (s,

75 (s Eoukhnd Ups frebbnggrofh(o Bratibfbiofi floct s
ylidene)-5- methoxy-9H-xanthene—3-carboxylic acid diethylamide using an
adaptation of Procedure 31. MS: m/z405.0 (MH"). 'H NMR (DMSO-dg): & 1.0-
1.2 (m, 6 H), 1.29 (br m, 1 H), 1.73-1.84 (m, 2 H), 2.95-3.15 (m, 4 H), 3.20 (br
m, 2 H), 3.42 (br m, 2 H), 4.00 (br s, 2 H), 6.80 (d, J=7.6 Hz, 1 H), 6.87 (d,
J=7.9 Hz, 1 H), 7.02 (t, J=7.9Hz, 1 H), 7.15 (d of d, J=1.5 & 7.9 Hz, 1 H), 7.25
(d, J=1.5 Hz, 1 H), 7.42 (d, J=7.9 Hz, 1H), 8.78 (br s, 1 H), 9.08 (br s, 1 H) and
9.67 (brs, 1 H).

9-(8-Aza-bicyclo[3.2.1]oct-3-ylidene)-5-pyridin-4-yl-9H-xanthene-3-
carboxylic acid diethylamide
The title compound was prepared following the method described in
Example J and substituting pyridin-4-yl boronic acid for phenyl boronic acid in

Procedure 35. MS: m/z 466.1 (MH"). "H NMR (DMSO-ds): & 1.0-1.2 (m, 6 H),
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(d, 1H). Conpounds 1 through 102 in the table, bel ow,
wer e synt hesi zed using the procedures descri bed above.

wdabeosi3sCpd R R2 RB RA RS AY Z 1 Et Et Me HET/aR®™e#1019911

G20 02 Et Et HHHabsent G20 03 Et Et H H H
absent O O Ben 1 ,3] 4 Et Et HH absent
3200 B, MBS (/1012 ). PEBARYDT i@ Hhdo0E (1B B, 7.22

B Y i 7 RIS 2 BT St s B v ] AR TS .
Q:a@bon9211ﬁ)1£58 (d’]|J$|=f7|C_I@Zlggz)F|)lU B8 (ngTglﬂ Hbilﬂéﬂﬂ), glaBddOJ=6.1
T 18 B0 GhroavY erd B 6206 Bas iy H

Thi ophen-2-yl nmethyl H H absent CH20 O 14 Et H

2-Methyl-allyl HH absent CH20 O 15 Et H
Cycl opropyl nethyl H H absent CH2O OCpd RN R2 R3 R4 R5

11 - Fefzacoiovblofs ot S hdneips Byrciniog xanthere--
carboxylic acid diethylamide

The title compound was prepared using the method described in
Example J, substituting furan-3-yl boronic acid for phenyl boronic acid in
Procedure 35. MS: m/z 455.1 (MH"). 'H NMR (DMSO-dg): & 1.0-1.2 (m, 6 H),
1.30 (br m, 2 H), 1.78 (br m, 2 H), 2.89-3.05 (m, 4 H), 3.20 (br m, 2 H), 3.44 (br
m, 2 H), 4.02 (brs, 2 H), 7.15 (s, 1 H), 7.19 (d, J=7.8 Hz, 1 H), 7.26-7.31 (m, 2
H), 7.47 (d, J=7.8 Hz, 1 H), 7.56 (d, J=1.1 Hz, 1H), 7.69-7.72 (m, 1 H), 7.82 (s,
1H), 8.59 (s, 1 H), 8.83 (brd, 1 H)and 9.15 (brd, J=9.3 Hz, 1 H).

9-(8-Aza-bicyclo[3.2.1]oct-3-ylidene)-5-pyridin-3-yl-9H-xanthene-3-
carboxylic acid diethylamide
The title compound was preparéd using the method described in
Examp]e J, substituting pyridin-3-yl boronic acid for phenyl boronic acid in
Procedure 35. MS: m/z 466.1 (MH"). 'H NMR (DMSO-de): & 1.0-1.2 (m, 6 H),
1.32 (m, 2 H), 1.80 (br m, 2 H), 2.90-3.02 (m, 4 H), 3.20 (br m, 2 H), 3.42 (br m,
2 H), 4.03 (brs, 2 H), 7.16 (d, J=1.5 Hz, 1 H), 7.20 (d of d, J=1.5 & 7.8 Hz, 1
H), 7.38 (t, J=7.7 Hz, 1 H), 7.49-7.56 (m, 3 H), 7.76 (d of d, J=5.0 & 7.9 Hz, 1
H), 8.31 (d, J=8.0 Hz, 1 H), 8.74 (d of d, J=1.5 & 5.0 Hz, 1 H), 8.82 (br s, 1 H),
8.95 (s, 1 H) and 9.13 (br d,1 H).

9-(8-Aza-bicyclo[3.2.1]oct-3-ylidene)-5-thiophen-3-yl-9H-xanthene-3-
carboxylic acid diethylamide
The title compound was prepared using the method described in

Example J, substituting thiophen-3-yl boronic acid for phenyl boronic acid in
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met hyl Li 4-Hydroxy-3- 18 Et H H H absent CH20 O

nmet hoxyphenyl -nmethyl 19 Et H Allyl H H absent CH20 O
wQ@ooEmoH3Phenet hyl H H absent CH20 O 22 Et Et RENS1004019911

H H absent O O 23 Et Et M H H CH2CH2 0024 Et Et HH

HCHCHOO25 E Et Furan-3-ylnethyl HH

Faogadune e NSy zi4 TA. bR GHIBIR (BMS-da): Fﬁwé@ei Ry(rn 6 H),

&S ZED. by i B, Zekasof . T4 ot AP 3% or m

erhrl,vdxr@zm*@er? B91E oy, b‘l=H58dm?¢Vl18 l@zOI ma;*m@s (alJ=r;7t6 Hz, 1
Car bami mi doyl  H H absent H H abse

)37t ChofT T2 BT FiA, i Fo 1R (oot Ak By T s A (=7 8 Hz,

s HUNTESEIER ST AR R (A 21 an

B 2{srdnd= 1Iﬁl-Hta‘pB|§nt OOCpd R1 R RB RR5 AY Z 38 Et
Et Allyl HHCH2 H2 OO

Example K ,
10 9-(8-Aza-bicyclo[3.2.1]oct-3-ylidene)-9H-xanthene-3-carboxylic acid
isoprdpyl-methyl-amide

Procedure 36

2-Phenoxy-terephthalic acid dimethyl ester. 2-lodo-terephthalic acid
dimethyl ester (10 g, 31 mmol), phenol (3.23 g, 34 mmol), tetrakis-

15  acetonitrilecopper hexafluorophosphate (2.9 g, 7.8 mmol), and cesium
carbonate (10.2 g, 31 mmol) were added to a 1 L 3-neck round bottom flask
equipped with a mechanical stirrer, a reflux condenser and containing toluene
(350 mL). The reaction was refluxed 5 h under nitrogen with stirring. After
cooling, EtOAc (200 mL) was added and the mixture was filtered. The filtrate

20 was concentrated to afford the crude title compound (9.2 g) that was used

without purification.

2-Phenoxy-terephthalic acid dimethy! ester was converted to 9-Oxo-9H-

xanthene-3-carboxylic acid using an adaptation of Procedure 33.

25
9-Oxo0-9H-xanthene-3-carboxylic acid-N-isopropyl-N-methyl-amide was
prepared from 9-Oxo0-9H-xanthene-3-carboxylic acid using an adaptation of
Procedure 29 and substituting N-isopropyl-N-methyl-amine for diethylamine.
30 The title compound of Example K was prepared by the method

described in Procedure 34, substituting 9-Oxo-9H-xanthene-3-carboxylic acid
N-isopropyl-N-methyl-amide for compound 6j. The crude product was purified

by preparative reverse phase chromatography on a C-18 column, eluting with
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39 Bt Et 2-Methoxy-ethyl HH C H2C H2 O O 40 Et Et

Met hyl t hi oethyl HH CH2CH 2 O O Acetyl- O4 1 Et Et
woveiolph31Bt absent O amino 42 Et Et H H H absent PC/052008019911

Et Et M@ HH absent O O 44 Et Et Pyridin-2-ylnethyl H

HCHCH Q045 Et Et Hydroxyethyl HH C H2C H2. O O

wiafer/ apAtQmiFIS) 04U TA  HEIEiNG PRCBHbes 19 TS AREHA acid salt

BROREF ) aflo s PHATIREOLIHZ ORISR S 192450l 1213 (m.
ﬁH),OV.VbC(IBr_i,%*')', peghirh, 3HH XD SR HH S 406, BH)EF.18-7.21 (m, 1H),
Met hyl | t hi opr opyl HC H2C H2 S O 5 1 Et Et
i (ko2 RO (0, AHe-pR (o, S B20(2.46 (my 21, $i77 (. AH), 9.09
5 @?C‘@ﬁ OOenantio ner 53 (+ ) t Et HHHCHCH2 O
e tionmer 54 6 HHHHCHRCH. OO

Compounds 1 through 102 in the table, below, were synthesized using

the procedures described above.

10 Table 1
Cpd Ry R, Rs R, Rs A Y Z
1 Et Et Me H H absent CH,O O
2 Et Et H H H absent CHO O
3 Et Et H H H absent 0 0]
4 Bt Et Sii’)‘;‘l’_g_’j]methyl H H absent CHO ©

5 Et Et  Phenethyl H H absent CH,0 O
6 Et Et Allyl H H absent CH,O O
7 Et Et Me H H absent o 0]
8 Et Et Aliyl H H absent 0] 0]
9 Et H Me H H absent CHO O
10 Et H l;rg;;:cm°'°eth°xy H H absent CHO O
11 Et H H H H absent CH,O O
12 Et H 2-Methyl-but-2-enyl H H absent CHO O
13 Et H Thiophen-2-yl methyl H H absent CH,O O
14 Et H 2-Methyl-allyl H H absent CH,O O
15 Et H Cyclopropylmethyl H H absent CHO O
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55 (") Bt HHHH CH2CH2 O O enantio deRlRZRSR

RS AY 56 (+) Et HHHHC2 2 OOenantio mer 57 M

WO/R00SI083181 CH2CP2 O O 58 /-Pr HH H H C 2Cri 2 rPCI/0s594/019911
P

M /-Bu HHHCH2 H2 O O 60 n-Pr I‘HHHCH2CHZOO
61 (+\ Bt Bt HHHCP2 H2 S Oenantio ner 62 (- )

Et H CP2 S O enantio 63 n-Pr HHH/CH2
Coo 'QP H%HCHZCHZOOn%‘BHH-I—}TDH CH2CHZCg2 z

56 K Et b methyl H C2C2 OO 67 B B H 7- neth
16 cH2C Ol 68F’Etd"E%-y'Fle®Y' H ctBcH2 0 & méPRS%y 69 2%t
H 7-Fluoro HCH2CH2 O O

17 Et H :r;’;t;:;?idazo"“'y' H H  absent CH,O0 O
18 BOH T ;ﬁ%’;}i‘gﬁ;w methyl H absent CH,0 O
19 Et H Allyl H H absent CH,O O
20 Et H Phenethyl H H absent CHO O
22 Et Et Phenethyl H H absent 0O o)
23 Et Et Me H H CH.CH, o) 0
24 Et Et H H H CH.CH, 0 O
25 Et Et Furan-3-yimethyl H H CH.CH, 0] O
26 Et H Phenethyl H H CH.CH, CH,O O
27 Et H Phenethyl H H CH.CH, o) o)
28 Et Et Furan-3-yimethyl H H absent 0o (0]
29 Et Et Pyridin-2-yimethyl H H absent o) 0]
30 BBt 2 ;{1‘3/{0"3’9“9”3’" H H absent o o
31 Et Et Carbamimidoyl H H absent O 0]
32 Et H H H H absent O o)
33 Et Et 1-Prop-2-ynyl H H absent O 0]
34 Bt Et H Acelyl- 1 apsent o o
amino
35 Et Et Hydroxy-ethyl H H absent O o
36 Et Et  Phenyliminomethyl H H absent o) O
37 Et Et  Thioformyl H H absent o) o
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70 Et Et H6- H CH2CH O O nethoxy 71 1-H i m dazol -5-yl
Et EtE HH CH2CH2 O O Enant. A nethyl 72
wazgospeitai dazol -5-yl Et Et H H CH2CH2 O O EnaneCT/BS2004/019911

mathyl n- 73 v HH H CH2CH ' OOBudeRR3 R4 R5 A
Y1-/-/-im‘da7n|-4-y| 7 A F Ft HHCHCH?2 SO

nmet h 1-L-/-m dazol -4-yl 7 Et Et CHCHZ SO
CPd et hy! 6é27 "Bt Et HHC HCH 2. gglodhydroxy 72- 7 °

7 Bt Bt HHCHZCHZ2 OO Mthoxy Triflugromethyl 7 4
38 g et BH HE Cc A¥C H 2. S O caflbonyi Tti fGthGHanet hél

39 Et Et  2-Methoxy-ethyl H H CH,CH, o) o

40 Et Et  Methyithioethyl H H CH,CH, o) o

41 Et Et Methyl Acetyl- 1 absent o) ©

amino

42 Et Et H H H absent o) o

43 Et Et Me H H absent o) o

44 Et Et  Pyridin-2-yimethy! H H CH,CH;, o) o)

45 Et Et  Hydroxyethyl H H CH,CH, o) o)
1-H-Imidazol-4-yl

46. Et Bt i H H CH.CH, 0 o)
Benzo[1,3]

47 Bt Bt jioxol-5.yimethyl H H CH,CH, S o)

48 Et Et H H H CH,CH; S 0

49 Et Et Cyclopropylmethyl H H CHyCH; S O

50 Et Et  Methyllthiopropyl H H CH,CH, S o)

51 Et Et Hydroxy-ethyl H H CH,CH, S 0]

52

)

orantic Bt Et H H H CH,CH, o) o)

mer

53

®) B B H H H CH.CH, 0 0

enantio

mer

54 Et H H H H CH,CHy o) o)

55

)

oranto Bt H H H H CH,CH; o) o)

mer
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79 E HHHCHCHZ2 S Ocarbonyl 8 0 Bt HHHHC
H2ZCH2 SO81 E HHHHCHCHSO?7 - 82 Et Et H
woR@skhaAn H 2 OOhydroxy 8 3 Et Et H 7-Brono PCIZUS20B4019911

H2

H2 O08 4 Et Et H 7-phenyl H C H2C 0085 Et Et
HVI—L(‘H?(‘H? o008 6. F Ft H7Z 7 . wira.n

HHC%hHa C%HH2'003 7--bb 0087$t Et -
S ol 5 - 80

chhlloop nn-- H CHH2 N-t -
55 Bul oxy 8 bet Et H caarrbboonnyyll H CHH2CCHH2. [ONe)
(+)pyrr yi 89 EE Et HPy ridin" HCHCH2 . OO

enarftio 920 B Et HH ¢ hi ophen HC H2C H 2H &HCBby|l cp® R1 ©
merR2 R8B RA R5 A Y Z

57 Me Me H H H  CHsCH, 0 o
58 iPr H H H H CHCHr O 0
50 Me iBu H H H  CH,CH, 0 0
60 nPr nPr H H H CH,CH, o o
61

¢ o B Et H H H CH,CH, s 0
mer

62

O . E E H H H CH,CH, s 0
mer

63 nPr H H Ch H  CHCH, o o
64 Me H H H H CHsCH, o o
65 H H H H H CHsCH, 0 0
66 Et Et H 6-methyl H  CH,CH, 0 0
67 Et Et H 7-methyl H  CH,CH, o 0
68 Et Et H fr;ethoxy H  CH.CH, 0 o
69 Et Et H 7-Fluoro H  CH,CH, 0 0
70 Et Et H ?n'ethoxy H  CH,CH, o 0
oo A Bt E :T;g’t;z;}idam"‘r"y' H H CH,CH, o 0
g]am 5 Et E ;gﬂ;}idam%y‘ H H CH.CH, o} 0
73 Me 'E’;'u H H H  CH,CHy 0 o)
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E, Il HHCH2CH C O 4-yl 92 M /-Pr HHH CH2CH2 OO

93 Et Et H7- pyrrol- HCH2CH2 , 0 O94 Et Et H
wG20soem3H CH2CH2. O O 95 Et Et H 5-phenyl H CGrIZHR2001/@Q9911
96 Et Et H5- pyridin- HCH2A _ |2, 0 o 97 Et Et H I

an~ HCH2CH?2 QO O K- 98 Ft Ft H ﬂllli nolin- H CHoCH2' O
O 3- 5-,99 Et Et H thiopheng H CH2 O 3-yl b-
Crd100 é% Et"H HEH2CH2' O O hydrbxy 5- pF!;;rZi’gi n- 101 Et =5

74 Bi ol aiji cakt Ex £ Brai nHMu Qpi di d ®&€épt or S 0
Bi ndi ng Assay cedure: Ml e, Sprague Dawl ey (150-250
5 9 VA Cgtarl @5+-MiiaeRsl.4-yi ngst on,

HH CHZCHZ™ O, « _3-@&%@% Et Bt H5-fluoro HO O
%@3! S t
r

methyl H CHCH, S o
6-
76 Et Et H hydroxy H CH,CHx 0] 0]
7-
77 Et Et H Methoxy H  CH,CHy o) 0]
Trifluoromethyl ‘
78 Et H carbonyl H H CH.CHy S 0]
79 Et H Trifluoromethyl H H CH,CHy s o
carbonyl
80 Et H H H H CH.CH; S O
81 Et H H H H CHyCH, S 0o
7- :
82 Et Et H hydroxy H CH,CH; O o
83 Et Et H 7-Bromo H CH,CH; O O
84 Et Et H 7-phenyl H CH.CHy O 0
7-pyridin-
85 Et Et H 4oy H CH.CHz o) 0
7-furan-
86 Et Et H 3] H CHyCHx o) 0
7-benzo
87 Et Et H thiophen- H  CH.CHx O 0o
2-yl
N-t-
Butoxy
88 Et Et H carbonyl H CH.CHy O o
pyrrol-2-
yl
7-pyridin-
89 Et Et H 3y H CHy,CHyx 0] 0
7-
90 Et Et H thiophen H  CH.CHx» 0o 0
3yl
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NY) are killed by CO2, and their brains renoved and
pl aced imedi ately in ice cold Tris HCl buffer (50 nM

W@R00F/083131 The forebrains are separated from t hBCT/US2004/019911

remai nder of the brain by a coronal transection,
beginning dorsally at the colliculi and passing

C

d

vent rRaI I Yri hr %ugh the mdbraig-ponting junction. y Z

PeAft erdi ssectiofh, the forebrains are hénogeni zed in

o1

92

93

94

95

96

97

98

99

100( Ba| thtnor Bt . About 10 my/ Rjdrexy mEMD

[r1’s buifer 1n a Teflon(r)-gl;\_ 5_hom)genl zer. The
honogenate is diluted to a coglgsé{p, ,Lati on of 1 g of
foreltai nEt i s§ue per 80 ni _ Tigbxcazg d FterfthLHaged &t O
39,000 x g for 10 mn. The pehljet is resuspended in

the sane volune of Tris buffer containing 5 mM MgCb

w thgeverml byief pulses froma Pol yrapepyogenpzer. o
This particulate preparation is used for the nu-opioid
bi ndi ng assays. Fol | owi ng i ncebgtd.on with the nu

sel edi veFpepti de Iigand - 0.8yinM [ 3t DAMER st 258  ©
for 225 hin a 96-well plate wth total 1 m, the

pl at g;congent gy are filtered thpreuah Wl l@ech,l teroat Bo
sheets on a Tontec 96-well harvester. The filters are

rins three tjmes with 2 m pf, 1 H pH7. 4) ,
and dri edéﬁ n y 650 Wmicr owavg"orc')‘:\}/n Ian:‘\d'or E(il%%lgm n o ©
twi ce. To each sanple area 2 4r%in- _ of Betaplate

Sci ntEtsciBti |l Hation fluid (L j;l”s adtieCtabtizanal Pzed O
on a LKB (Wallac) 1205 BetaPlate liquid scintillation
counter. Analysis: The data feg@mdhe scintillation
countfdr aFle uskd to cal cul at eagi t her H he“%CHani bi Pion ©
conpared to control binding (when only a single
concentration of test conpoun® is evaluated) or a K

val u€Et(wheh atH ange of concenguiegipondd i Chifked). O O
inhibition is calculated as: PPtotal dpmtest conmpound
dpm/(total dpm nonspecific dpm]*100. Kd and Ki

val ues arg, cal cul ated using G ad PRI SM-gat a
anal jgéi S Etr ogﬁ;m [ 35S] GTPyS _@B&ng |_issa ?ﬁ CHOOhm ©
Cell Menbranes PREPARATI ON OF MBRANES CHO- hm cel |
menbr anes_are purchased from Recept or, Bi gl , Ing.
S ot e

rotern is
suspended in 10 MM TRIS-HC pH 7.2, 2 nM EDTA, 10%

j01SUcrgge. Menbragnes are mai nt apngdinat 4- 8y oM ob o

102

10

menbranes |Is added into 3-yl

Et Et H 5-fluoro H CH.CHyx O O

Biological Examples

Rat Brain Mu Opioid Receptor Binding Assay

Procedure: Male, Sprague Dawley (150-250 g, VAF, Charles River, Kingston,
NY) are killed by CO,, and their brains removed and placed immediately in ice
cold Tris HCI buffer (50 mM, pH 7.4). The forebrains are separated from the
remainder of the brain by a coronal transection, beginning dorsally at the
colliculi and passing ventrally through the midbrain-pontine junction. After

86



10

15

20

25

30

15 m cold binding assay buffer. The assay buffer
contains 50 nM HEPES, pH 7.6, 5 nM MyCl 2, 100 nM NaCl,

wa200M003131 and 1 mM EDTA. The menbrane suspensiPCI/US2004/019911

honogeni zed with a Pol ytron 2 times and centrifuged at
3000 rpmfor 10 mn. The su nat a
clisractiongibg farebrgingareham é%fg ﬁrls gH&%l@lﬁ‘J{sﬂ?@ -glass

T e e

ltiNELBAEH 80 rRROTERURECATtafygeld #t3N80dm xates 1020imgylne pellet is
are ei hcybat ed wi t h SPA . g/ at 2bC for in.
Thsudenssady T Frte vomwiesta A e S EMMaCh With

' d
SRR ARERLpoReT W 1 SR RoRiehtied T E?ﬂ'gﬁ'% pigparation
(ii)l?seah fmrdhalmumalpumd biddiag@ssdys. | hellaydsg ircubation with the mu

T Lot RN IRNEO o8 48 2 o-ven

beMtH talNe b SBGRatef cotdents Hré flﬁéﬁbd‘mﬂo@%‘?Wéllaé filtermat B
|n|n is tested in the present 10 mM unl abel

Shegts orrlaeTthea: f-wedlharyesiar. ohha filters ayeuinsad thigeriimes with 2

3O APy SEFER 7 4], 5 ARCE 4 050 1 et o R 1.75

Lfﬁinﬁﬂncﬁa f D6 @akh sabaple airda RiXas (o Sesetaphite BdIHM’l dofr¥ietion fluid
- % Basal of conpound)*! 00/ L/o Basal of 1 uM DAMZ0 -100)

[(eti@pc;ra:s;@claanduangly/&%agna KEHW rlir@el 205\ BataPiates liquid

= MEMBRANES CHO- hd cel |l nenbranes are
l? cﬂgﬁz&g@{rjg%r%cept or Biology, Inc. (Baltinore, MD).

Y

10 ng/ M of nmenbrane protein is suspended in 10 mM

TRISHC pH 7.2, 2 nM EDTA, 10% sucrose. Menbran re _
Al ned e daladrom the st sieder areiinedte salgtipts oither

e

I\H(ﬁﬁst cbnnmtbl[ﬁﬂgsa;\mmataﬂl) & K valne (mbenrarangeusip@rcieotrations is
.S ho th a Pol yt 2 ti d trifu
sesiggbCenphbrion | st Blhsdl dpare bR opifffota
th-Hoh¥p&&iatuph488. KArd ki values are calculated using GraphPad
PRISM data analysis program.

[*S]GTPyS Binding Assay in CHO-hp Cell Membranes

PREPARATION OF MEMBRANES

CHO-hp cell membranes are purchased from Receptor Biology, Inc.
(Baltimore, MD). About 10 mg/m! of membrane protein is suspended in 10 mM
TRIS-HC pH 7.2, 2 mM EDTA, 10% sucrose.

Membranes are maintained at 4-8°C. 1 ml of membranes is added into
15 ml cold binding assay buffer. The assay buffer contains 50 mM HEPES, pH
7.6, 5 mM MgCl,, 100 mM NaCl, 1 mM DTT and 1 mM EDTA. The membrane
suspension is homogenized with a Polytron 2 times and centrifuged at 3000
rpm for 10 min. The supernatant is then centrifuged at 18,000 rpm for 20 min.
The pellet is saved in a tube and 10 ml assay buffer is added to the tube. The
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20 mn. The pellet is saved in a tube and 10 m assay
buffer is added into the tube. The pellet and buffer
wa@e@sodxded with a Pol ytron. | NCUBATI ON PROCEDUREITEI82004/019911

pell et nmenbranes (20 ng/ M) are preincubated with SPA
(10 mg/ M) at 25C for 45 min in the assay buffer. The
seiiet andrufiey aomprasawith e ohgieRanes (10 mg/m ) is

then incubated with 0.5 nM[35S] GIPgS in the sane

HEPES buffer containing 50 mM GDP in total volunme of
INCUBATION rPROICEDUORECENt rati ons of receptor agonists

are used to stinulate [35S] GTPgS bi ndi ng. , The, basal
b1 i 1 Bl SRTbIAnesHEO M G OUGIRSCLWER GSPA (10

PTG R e At B ) e i
enembesned @DIIGATRYS tRem ihoupafed within5 NELBSIGTRES lin the same

Menb REPARATI OF RANES 08-1 | ] ;
EBE & R fansoatiung asal CHERNAR Velinespr 288 L Jngreasing

rol ) AL his&cPéti S)BTP§S Hinding.
m(cggeéﬁ!sr%ﬂéﬁ’d%@ recBiiid? ot B oH 7, %,"ﬂg’é‘%ﬁ&m\, g3 inding
Sitney lnssal bivietibg éntestedkinghewibseaceof agomsts @ndman-apecific
Qrt.ion of nbranes was, added ipto 1 cal d bindi ng
DRidipS i faetnd Trine essy: KL AREuNEBReS GEl S 6 haoald &t

?W 00 MM NaCl, 1 mMDIT and 1 nM

%é?ﬁlzgsﬁh%gngq ran%’tes%spensi on was honogeni zed with a
Pol ytron for 2 tinmes and centrifuged at 3000 rpm for
h%ﬂ'\n. The supematent was then centrifuged at 18, 000

or 20 mn. The pellet was saved in a tube and 10
m assay buffer was added into the tube. The pell et

and buffer were mxed with a Pol(%tron. | NCUBATION
BrOCERSRE=Tslimplete etnarespeciiieds! Q0 asgl nhpnweesific). % inhibition

prei ncubated with, SPA (10 [ M .. for 1.0 den
RIS G8s Bk Paloliaped vl {Briip, BRIl Rt o™ uw
TEARIGD €3/, e%_%abomirﬁba)ur@ﬂ Odvess Basapat £dMADAMEOL-104)
[35S] GIPgS in the sanme Tris buffer containing 100 niV
GDP in total volune of 200 m. Increasing

concentrations of receptor agonists were used to
stimulate [35S] GIPgS

[**S]GTPyS Binding Assay in CHO-hg Cell Membranes
PREPARATION OF MEMBRANES

CHO-hé cell membranes are purchased from Receptor Biology, Inc.

(Baltimore, MD). 10 mg/m! of membrane protein is suspended in 10 mM TRIS-
HC pH 7.2, 2 mM EDTA, 10% sucrose.

Membranes are maintained at 4-8°C. 1 ml of membranes is added into
15 ml cold binding assay buffer. The assay buffer contained 50 mM HEPES,
pH 7.6, 5 mM MgClz, 100 mM NaCl, 1 mM DTT and 1 mM EDTA. The
membrane suspension is homogenized with a Polytron 2 times and centrifuged
at 3000 rpm for 10 min. The supernatant is then centrifuged at 18,000 rpm for
20 min. The pellet is saved in a tube and 10 mi assay buffer is added into the

tube. The pellet and buffer are mixed with a Polytron.

INCUBATION PROCEDURE
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bi ndi ng. The basal binding was tested in the absent
agoni sts and no specific binding was tested in the

wEe@seo1310 nM unl abel ed GTPgS. The dat a wer e BPCHUy2041019911

on a Top counter.DATA % of Basal (stinmulate - non

o e G s S O

f‘%tt ds-r(gsfo&(gf%-ﬁ ml?@ a%%"sa({' T’g’ﬁéf Wéﬁﬁaﬁ ﬁ]?)%l) coupled with
mi}iﬁpbra{.r@dsl @ OS}Jgt/Frfih) |stt|_yemnuurbaaeoamtbm 5 hil BORIGTRYS én thensame
0 es
<H %E§ ek Goptaipg it P PESM ip B albme R 200 8 Rdsing
ﬁfd?]@ difeRe @r%@gﬁ's@ ré"&s@&'tolsﬂﬁﬁjléi@qsﬁﬁGngS binding.

con ously observe or the first occurrence of
mmbmmg ishtelsted iorthe absepoelsé agomists am@ nane‘apecmc binding

i3 Febeisc hevirenpics Rt | QB ARIEBRIGLCTFUSR 1 LA flla Bt apalvzed

10 é“TBPtc%%nte-Fhe percent of inhibition of this response
was calculated as follows: % Inhibition = 100 x

(Nunber of Nonresponders)/(Nunber of Aninmals in G oup)

cal cul at LI BAIS Aszavi foacDe FEREIgmprane
correspondi ng 95% fiducial intervals were determ ned

using the probit analysis of Litchfield and WI coxon
(PREBARAIADN QFAYVEBEBRANES stinul ate -

Vol ue G0 3 el ea i anes e s Siags ipah RPRIGHE C4f Sciences
ZMNERANE oSY. ANR S1eAd/mIlEDbrtic bPMéiﬁbl%rhe\?\El@‘téihghés kaspended in

rats were acclimated to test chanbers i ch have
\M@rmnM GRISHG pH 6:25 2 MVt BBITAnt! OPereresest i nul us ( beam

[ was then focused t I gn | SiS
each ﬁ'@]bb%[‘ﬁ% We{%maln%%ecg%t %tqpal t‘a@s c;;rfrt]léﬁeof%embranes
@S aA8Ed intae1d ii’nLac(évlhleﬂs|I’6§ingSéstsI§§}'I bm"femaSTlﬁ@@@Bd d)uffer contamed
each ani mal. The g/'t stinmulus was automatically s

&0 mdy Taisppbt B8l §d’ﬂ Mo, AP0mdhNekéd 1 sV [bT @adot M1 EGTA.

m@lﬂ HI?F‘%%%@%? ghs@ \X)%g Tt 21(#6%128/& :%%%?hgrgfor 2 times and

Asent@gstl _at BRI b)) 10 min. The supernatent was then centrlfuged at
18,000 rpm for 20 min. The pellet was saved in a tube and 10 ml assay buffer

was added into the tube. The pellet and buffer were mixed with a Polytron.

INCUBATION PROCEDURE

The pellet membranes (75 pg/ml) were preincubated with SPA (10
mg/ml) at 25C° for 45 min in the assay buffer. The SPA (5 mg/ml) coupled with
membranes (37.5 pg/ml) was then incubated with 0.1 nM [*°S] GTPyS in the
same Tris buffer containing 100 uM GDP in total volume of 200 pl. Increasing
concentrations of receptor agonists were used to stimulate [*°s] GTPyS
binding. The basal binding was tested in the absent agonists and no specific
binding was tested in the present 10 uM unlabeled GTPyS. The data were

analyzed on a Top counter.
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subcut aneously into the sub-plantar tissue of the |eft
hind paw to stinulate an acute inflanmtory reaction.

waboseotiours | ater, the response tinme of the aPtTEE2000019911

the thermal stinulus was then eval uated and conpared
to the animal's baseline response tine. It was

/isally shorter, and this was recorded as percent
hyper ad, g A % tm‘fﬁl&ﬁét “rf sb’@ﬁﬁﬁ fO@T/(gé‘éa( ngﬁ%et‘ﬁﬁé) EC50
used durlng analysis to ensure animal s were
rphesarg esiculatddiusiig a \Rrisen phagratosed with test drug
or vehicle. At sone tine(s) later (typically 60
m nutes), the response tine of the animal to the
thermal stinmulus was again eval uated. CFA THERVAL
HYPERALGESI A | ntrapl antar injection of Conplete
Freund' s Adj uvaNlouseFAbdominalderitantreest(MAITh a
strong, long-lasting inflammtory reaction,
characterized by a chronic and pronounced hyperal gesi a

to botrpd Wgﬁddégjgrg%eaemgnﬂh%@'de%bhﬁwlb y OufIRs @cféleﬁ%a) with

peak bet 2 hours follow ng injeéction and can
Inaisbr froodificationse vidhidy miaytest after tl“eaNaﬁlGBR@traiI@n &y slest drug, the

%{%’%@gg: |@|é7t§ V&! fﬂ‘il'l\g’ %&%@?}2% 5[ ¥ C%@E:@@gie ; promide. The

Y&ice \%?‘é?‘ﬂhé’rﬂ Ié@écﬁmﬁt@ma?g?elgw%tdnqﬂapia@%d Mdre continuously
CFA: sal I ne, into their left hindpaw. Follow ng

dbBeres rfon rﬁb@l blénst mcqwrran@e of e& phasectedsti dehaviniat H@Sponse

TR BBl Y Bh i i DR g

'vﬁtkﬁ&h’%f%@bé@iﬁé& Ybsegiatibarmasticayoft h@ nithlidsy The péreentt dsfelnhlbltlon
rat lifts its paw fromthe surface of the glass. Only

id thisregponsenivas calgulated eadellawsisos reduction in
response | atency from baseline (i.e. hyperal gesia)

"“')@rlﬁhlbfﬂi%hLEJI ¢do K Nunibdtest NbYre¥pbrdersR(N@nwbegof Aaimals in Group)
post CFA | atency assessnent, rats were dosed orally

5L/ k test, conpoun icle
H'%lr?ﬁ@'%%t@ﬂyl hyalLg | eoég)seH@}f/C)agogigf eAlpuIRtask t9 produce
@PWW\%@&S@H V"%?ldc"%héubéﬁég 5rRi|n§aQB°/@nﬂld[R!|ala$ntervals were
r'eat ment nse - post CF Response) / Ep eCFA
Rﬁ@mneed usp'@smél-‘pxomamah@cs) ofiituhfieithandilapxon (1 849) n
to normal pre-CFA threshol ds was defined as 100%
%A-irgacy, wher eas no change from

% of Basal = (stimulate — non-specific)*100/(basal — non-specific). EC50 value

values are calculated using a Prism program.

RAT ZYMOSAN RADIANT HEAT TEST
" Following an overnight fast, rats were acclimated to test chambers,
which have warm, glass bottoms. A radiant thermal stimulus (beam of light)
was then focused on the plantar surface of each hind paw in turn, and an initial
(baseline) response time to a thermal stimulus was recorded for each animal.
The light stimulus was automatically shut off by a photoelectric relay when the

foot moved or when the cut-off time was reached (20 seconds for radiant heat
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post - CFA threshol ds was 0% effi cacy. Average %
Reversal of hyperal gesiawas then cal cul ated for each

WO e@anemast group (n=6-8 rats/group). Dose resppeiEES2004/019911
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curves were subsequently obtained at the tine of peak
ef fect. ED50 val ues and associated statistics

c@ QulAMes)- usiRats meie ninipsted Pty Asnesan A (A6 N/L@tr yomg/mL)

e ian R 5 oo R0 SRR TR R P TRk b Mibbiate an

GA&gs inBiremesiyReastidin. (nM (nM % EC50 @ cal cd
EC50(nM 150nmmol obs @ Oniv (nl\/p 1 25.5 6410 > 10, 000

30. 8 28 390. 0.91 26 58, 100. 377,

376, 2 BRI 1818P the Testiortss tpd 4t $he 3Rinid o dfie sheymay

3&%@!@3 wadheh. élva'ﬁjétea‘énﬂjébrﬂéé’rea tédhe ahﬂrﬂQI ?bééblﬂ@Qeéponse
0 481. 35 480. 278 25 7914.5 128 73. 417. 33 416.

7tirs. ﬂ\ga%/plcadtyosmr@m 2150 thIsmszrecgw@dz%psrcgnlhmalgeSIa

FRAH bR S b1t8 12 675 Y0s8as 559 efiog sglAS p ensure that

3thé. sthmatb@er# By feraftfbsidl 4Adilnald er@ thdBabsed 4dth.tést drug or
416. 246 13 143. 35 1902.5 445.1 444 187 14 432.45
A¢ehicle. Adsometimegs)later (typically 60 minutes), the response time of the

animal to the thermal stimulus was again evaluated.

CFA THERMAL HYPERALGESIA

Intraplantar injection of Complete Freund’s Adjuvant (CFA) in rodents
results in a strong, long-lasting inflammatory reaction, characterized by a
chronic and pronounced hyperalgesia to both thermal and mechanical stimuli.
These effects peak between 24-72 hours following injection and can last for
from several days to a few weeks. To assess the ability of JNJ compounds to
reverse thermal hyperalgesia, male Sprague-Dawley rats (200-350 g) were
given an intraplantar injection of CFA (1:1 CFA:saline, 100 pL) into their left
hindpaw. Following a 24-hour incubation period, response latencies on the
Radiant Heat Paw Stimulator (RH) were obtained and compared to baseline
(pre-CFA) latencies. The response is automatically registered by the RH
device when the rat lifts its paw from the surface of the glass. Only rats that
exhibited at least a 25% reduction in response latency from baseline (i.e.
hyperalgesia) were included in further analysis. Following the postCFA latency
assessment, rats were dosed orally (2.5mL/kg) with test compound or vehicle
(hydroxypropylmethylcellulose, HPMC). Percent Reversal of hyperalgesia was
calculated for each animal as (Treatment Response — postCFA Response) /
(preCFA Response — postCFA Response) x100. Therefore, a return to normal
pre-CFA thresholds was defined as 100% efficacy, whereas no change from

post-CFA thresholds was 0% efficacy. Average % Reversal of hyperalgesia
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2 OB 25 S35 3 902 55 o508y 5o 100 00 287 2058080 288215
25 38813 388724 54 6845 71542 361.2 360.36(@30) 66. 480.0 468.241
1855 >1000 20 361.2 360.46 56 161.375 711.95 40 361. 2
26 3607946 575396. 67 5262 364130360. 46 58 1160.2 297979.1 478.262
375. 3 374. 48
27 209 189 465.1 464.246
28 0.07 811 70.3 24.00 40 4431 442.226
29 0.05 362 31.6 34.00 30 4545 453.242
30 10.89 912 2,480 24.00 469.2 468.241
31 29.8 564 253 14.00 4051 404.221
32 72.99 1493.75 3354 334.168
33 16.53 5423.75 ~ 4014 400.215
34 >10000 >10000 420.3 419.221
35 7.01 >10000 271 17.00 407.0 406.226
36 0.79 >10000 42.5 14.00 466.3 465.242
37 2.02 >10000 921 5.00 406.9 406.171
38 31.82 5518 342 429.0 428.246
39 8.43 1682.5 94.9 447.4  446.257
40 11.98 >10000 267 } 463.8 462.234
41 5198.15 >10000 435.0 433.236
42 14.67 8792 266 4.00 364.9 364.22
43 10000 >10000 379.2 378.231
44 0.15 7717 0.873 28.00 480.3 479.13
45 4.57 >100.00 14.3 . 433.4 432.57
46 0.88 >100.00 4.79 468.60 468.60
47 45 48.30 125 59.23 539.4 538.71
48 0.90 >100.00 18.8 66.7 4054 404.58
49 25.0 >100.00 252 459.7 458.67
50 10.2 >100.00 236 493.5 492.75
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59 10.56 3336.5 403 402.54 60 4.621 835.8 416.9 416.57

61 133.3 7180 188 40 404.9 404.58 62 2.958 739.1 8.35

W@3003/04041 9 404.58 63 107.5 1729 375.2 374. 48 BAI/US2004/019911

117.635 711.4 347.1 346.43 65 197.345 857.7 333.1
332 40 66 3 1205 2954 403 2 402 54 67 54 39 10887

403.2 402.54 68 0,p4R 129MOR 41PARA18und 4P 4p9Qnt

CNmpd 520R Kpe MOR Ki 40g7pE 70 TFed 5792P6 419. g 418. Phak MS
o EfMnit. AMA3 2erianp 4687 468. 8B Enafspdinel B OO  C2lCd
375 03 468 9 468 60 73 1@183Mgos (BM) g 4103 4 402 54 74
51 3489 848.:h50485. 0 &84. 67 75 0.122 200. 34 485.0 484967 448.63

76 1.70 284.5 5.91 405.1 404.51 77 1023 >10000 419.1
52 498154 7818980472, 4% 79 473.1 472883hMOR DBR hDORSRUR| T 388.22
o aBL T RS, OB (VR K CIEegS G 45 S S s
54 NMEglasobs 4&0 M (nM 20 3612  360.46
55  66.48 1855 >1000 20 3612  360.46
56 161.375 711.95 40 3612  360.46
57 39667 5262 361.3  360.46
58 11602 2978 3753  374.48
50 10.56 3336.5 403 40254
60  4.621 835.8 4169 41657
61 133.3 7180 188 40 4049 40458
62 2958 739.1 8.35 333 4049 40458
63 1075 1729 3752 37448
64 117635 7114 3474 34643
65  197.345 8577 3334 - 33240
66 3.1205 2954 4032 40254
67  54.39 10887 4032 40254
68 0740 1294 22 4191  418.54
69 499 - 5830 126 4071 406.50
70 2.31 57425 4191 41854
B A 543 2771.5 468.9  468.60
el g 0470 - 37503 4689  468.60
73 11.98 884 77.9 4034 40254
74 379 848.15 4850  484.67
75 0422 200.34 4850  484.67
76 1.70 284.5 5.91 4051 40451
77 1023 >10000 4191 41854
78 473 47253
79 4731 47253
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80 259. 65

472.6 377.3 376.52 8 1 77.565 837.65 377.4

376.52 82 44.4 3098 405.0 404.51 83 138.56 17720 467
W@ 05403184 2890 37790 465.2 464. 61 85 3004.5 18FD0S2004/019911
466.1 465.60 86 1755 12525 455.1 454.57 87 12060 29025
421.1 52070 88 1082 5 15250 554 2 553 70 89 1953
18670 466.2 465. 6Qp8R 836MAR 123PR71. hafrf 64pSreit
Cl:lnpd 1%135' 67@'@@%&&. lg#Bg 61 GJAZ;I@. oggEEc';@ 093 Gb. 3 3§2ak MI.Sd
o  3§8%51 93 000ge 0 4541 4 45FBY 9415,26P 67dp cale
14 1 467 467 41 QRJDQ@QAR@M#N 5 4B8M) 2 A4 61 Q6 1 692
80 42846535. 347466. 1 465.60 97 1.7785 1806 13.3 455.1 3773 376.52
454.57 98 24.54 7355 516.2 515.66 99 19.335 3488 12.5
81 471565 4783845100 0.27385 5.854 0.452 405.0 404.51377@1 376.52
9.14235 532, 3 19.3 466 465.60 102 68. 03 2860 407.

82 46%‘250 r[%éeKi : Rat brain delta opioid receptor 4905'0 404.51
g3 Dbibging ri¥ehy) Ki: Rat brai n m opi oi d receptor bi ng_;t_:j7ng 467.41
hDOR gt p: human delta opioid receptor GIPgS functi onal
84 agsmwy hMR7ga p: human nmu opioid receptor GIPgS 4652  464.61

functional assay DOR gtp: delta opioid receptor GTqu

85  f 443 onalo78sayMAl T: Mouse Abdominal Irritant TP 46560
86 1755 12525 4551  454.57
87 12060 29025 4211 520.70
88 1082.5 15250 554.2  553.70
89 1953 18670 466.2  465.60
90 836.15 12360 4711 470.64
91 . 13515 6702 4841  483.61
92 2.0925 2.093 55.3 389.2  388.51
93 >10000  >10000 4544  453.59
94 2.279 674.2 14.1 467 467.41
95 25.45 6516.5 4653  464.61
96 1.692 4224 T 353 466.1  465.60
97 1.7785 1806 13.3 4551  454.57
98 24.54 7355 5162 515.66
99 19.335 3488 12.5 471.0  470.64
100 0.27385  5.854 0.452 405.0  404.51
101 9.14235 5323 19.3 466 465.60
102 68.03 2860 407.1  406.50

rDOR Ki: Rat brain delta opioid receptor binding

rMOR Ki: Rat brain mu opioid receptor binding

hDOR gtp: human delta opioid receptor GTPyS functional assay

5 hMOR gtp: human mu opioid receptor GTPyS functional assay

DOR gtp: delta opioid receptor GTPyS functional assay
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Conpounds 1 and 5, at 10 uM did not significantly
stinmul ate GIP bi nding. However, at 10 uMthey

wo pdoslodied GTP bi ndi ng i nduced with 1 uM DPDPBEPGHUSHYE/019911

and 19% respectively. The results indicate that these

t wo cgﬁRounds may be delta opioid receptor

ant agdWAbk:s Maugerfiedominal kdtanbdest of Fornula (1):

Formula (1) wherein: R and R2 are substituents

i ndependently selected fromthe group consisting of

hydr og@smpodnds -1 ainkiaBylat RB uM, siid ewt esighifioamtiyhstimulate GTP
OMIG A , .

%g&ﬁg;%?/\llesvtégn ggﬁfge%d?ﬁ@yﬁ?@i@ﬂ%ﬁgyﬁihdiﬂgl Auded Sith 1 um

n I Ci | it

R B B g A0 TP Vel Ther R Glpu g nat these two

yaaingourds rhgy bexdalia offaidkasygptor @ntagonists.

_8al kanyl oxycar bonyl, haloi-3 (C -8 )al kanyl car bonyl

fornmyl, thiofornyl, carbam m doyl, phenylimno(C i

-d) al kanyl, phenyl (C1. 8) al kanyl, phenyl (G . 8)al kenyl,

phenyl (G . 8)al kynyl, naphthyl (G .s)al kanyl and

heteroaryl (C i-8 )al kanyl; wherein phenyl, naphthyl

and heteroaryl are optionally substituted with one to

three substituents independently selected fromthe

group consisting of G .6al kanyl, C2-6al kenyl, d -

al kanyl oxy, am no, GCi -6 al kanyl am no, di (C

_6al kanyl )am no, C . 6al kanyl carbonyl, C

. 6al kanyl car bonyl oxy, C . 6al kanyl carbonyl am no, G _

6al kanyl t hi o, C-i-_ al kanyl sul fonyl, hal ogen, hydroxy,

cyano, fluoroal kanyl, thioureido, and

fl uor oal kanyl oxy; or optionally, when phenyl and

heteroaryl are optionally substituted with two

substituents attached to adjacent carbon atons, the

t wo
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substituents together forma single fused noiety;
wherein thefused noiety is selected fromthe group

weonsistisng of -(CH2)3.5- and -Q(CH 2)i-3 O ; RAT/US20041€19911

to three substituents independently selected fromthe
%;up consi sting of hydrogen, C _6al kanyl,
IB&l kenyl, C-i - al kanyl oxy, am no, G

_6al kanyl ami no, di (C i _6al kanyl)am no, C

_6a! kanyl carbonyl, G . 6al kanyl carbonyl oxy, Ci

. 6al kanyl oxycar bonyl G -6 al kanyl am nocar bonyl, di(C
i -6 al kanyl ) am nocar bonyl C _6al kanyl car bonyl am no,

i . 6 rampouRA@f Farinula d: ‘kanyl sul fonyl, hal ogen,
hydr oxy, cyano, hydroxycar bqpyl C -iz oaryl,

chromanyl , chronenyl, furanyls dazol yk, |ndazolyl
i ndol yl , indollnylR ' ' oqwlnollnyl

i sot hi azol yl, isox&azd 2 \\oinﬁb oxazonI
pyrazinyl, pyrazolyl, I 03 , Ryridinyl,

pyrimdinyl, pyrrolyl, quinolinyl,

gui noli zi nyl, qui noxal i nyl atrazol yl, thiazolyl,

t hi ophenyl, fl uoroal kanyl &nd”fl uoroal kanyl oxy; or

optionally, when Ris two substituents attached to

adj acent carbon atons, the theo substituents t oget her

forma single fused noie&y Eﬁﬂ in the fused noiety

is selected fromthe gro & |ng of -(CH2)3 5-

Qﬂ% aif( CH 2)L 30-; R5 is one to tmo substituents
ependent |y selected fromthe oup consistin

hydr oarandRp are atlsfityents dxeng y se@cteeﬁpﬁaﬁrgﬂ

"Bl kany! cEPBRNd oFVAReellan Carafaitoy,) °G "

. 6al kanyk euyeisdaom the%rouﬁa;bharsﬁhgmfnqdargwpga1,8a|kany|
C— _6al kanyl car bonyl am no, 6al kanyl t hi o

C | - 6al kanyadul(Gngalkanyl, @g@ﬁlkeﬁy'@lP@a@lkyexla{;@scycloalkanyl
hor o Kyl LY Sforio S AR,

C1.galkanylthio(C+.g)alkanyl, hydroxyCi.galkanyl,
C1.salkanyloxycarbonyl, halos.3(C1.g)alkanylcarbonyl, formyl,
thioformyl, carbamimidoyl, phenylimino(C+.s)alkanyl,
phenyl(C1.s)alkanyl, phenyl(C1.g)alkenyl, phenyi(C1.g)alkynyl,
naphthyl(C+.g)alkanyl and heteroaryl(C1.s)alkanyl; wherein phenyl,
naphthyl and heteroaryl are optionally substituted with one to

FRYP
G

three substituents independently selected from the group
consisting of Cysalkanyl, Co.salkenyl, Cy.salkanyloxy, amino,
C1.salkanylamino, di(Cy.salkanyl)amino, Cq.salkanylcarbonyl,
Ci.salkanylcarbonyloxy, Cs.salkanylcarbonylamino,
C1.salkanylthio, C4.salkanylsulfonyl, halogen, hydroxy, cyano,

fluoroalkanyl, thioureido, and fluoroalkanyloxy; or optionally, when

phenyl and heteroaryl are optionally substituted with two
substituents attached to adjacent carbon atoms, the two

substituents together form a single fused moiety; wherein the
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conmpound according to claim1 wherein R and R2 are
substituents independently selected fromthe

I ou
consi sting BEeHyTPishER Sekcter fprafiegup cnsistiag of -(CHa)ss-

conmpound acgoy o to gl.aim1 wherein R and R2 are
substit uentér?dli ggg%@??&éﬁt’l y selected fromthe group

consi sRj kgormd tditee gabstitehizyihdepémydntirsblgstedyfiom 4he group
The conpound according to claiml wherein Ri

Ri d R2
are substi tCRINEINGRIINENRER | Gr caliam oo IRV Her clmyIoXy,

consi sting ; 0 et hyl - ound
accordi ng t%fncl: é?frﬁ'e%ﬁ%gﬁg?lﬁbFgl(lcggas!lé%@ag@@fom t he
gr oupI E ons: Gﬁ-j;ai@am),lfki:(dmodlnplgeaﬁal@bn?/lgatbmyjdl yiaxy,

C2- 8al keny - 8al kynyl  C-i - anyl oxyt

~sJal kanyl , CeralkayIQGArponh( -¢eﬁ\g%)y mw?bonyl,

hydr oxyG - 84; b h il Vami

_8) al kanyl dl%ﬁ%}%”@%@ﬁéﬁ%bw @iﬁﬁmhgﬁggfé’ﬁﬂa{@”?

_8) al kanyl ; Cysedkanyithid eCvydalleamy | sudfoaylo haldgear Bydroxy, cyano,
optionally supstituted 'tha?ﬂe to three substi lfents

" hdepondent PYTORYGAIDRVT PatreHeCURBAMLAEPRE TR,

- 6al kany! oxiyni@g£bIly tHaas¥lyl, ShdAIPE iriehll isoMsling dduinolinyl,
and heteroaryl are optionally Substituted wth two

subst i t uentisotiiazalyleisoxazeld; naphthyddinyb wxazolyk pyrarnyl,

two substituents ether form.a single.fused nmojety: .
whor oi nt hePViarayh PYBuadhy. BLdiRylo Rl triipyly B0, Ginazoliny,
The conpoungLiaeks)i diulBolizng! @iirblalMyE neirazdiA, tifiazolyl,

sel ected fromthe group consisting of hydrogen, _

met hyl , al |'§aiop ffiproalkamgyl ,angrfgw@@lkanmw;@rmlﬁyally, when

het ar oaryl (& I° ) ST itaoBOTRE hBkorofBitoon agpps. the two

phenyl - contQibstigents together form a single fused moiety; wherein the
fused moiety is selected from the group consisting of -(CHz)3.5-
and -O(CH3)4.30-;

Rs is one to two substituents independently selected from the group
consisting of hydrogen, Cqgalkanyl, Cosalkenyl, Cq.salkanyloxy,
amino, Cq.salkanylamino, di(C1.salkanyl)amino,
C1.salkanylcarbonyl, C4.salkanylcarbonyloxy,
C1-salkanyloxycarbonyl, Cs_salkanylaminocarbonyl,
Ci.salkanylcarbonylamino, Cq.galkanylthio, C.salkanylsulfonyl,
halogen, hydroxy, cyano, fluoroalkanyl and fluoroalkanyloxy;

A is —(CH2)m—, wherein mis 0, 2 or 3;

Y is -(CH2).X- or -X(CH2),-;

XisOorS;

nisOor1;

ZisOorS;and

enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.
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substituent is optionally substituted with one
hydr oxyl group. 7. The conpound according to claiml

wob@sedn3R3 i s hydrogen or nethyl, allyl, hetePCHDY1004/019911

nmet hyl . 8. The conpound according to claim1l wherein R4
is one to three substituents independently selected
fron1the group consi sting of hydrogen, Ci _6al kanyl,

6?1115@8%4 d a%cbro@ﬁ%'f@ﬁbé'nﬁrﬁ' WABRIR R YEnd IR afe substituents

alkanylcar an1no I ogen, hydroxy, C6-i oary

chr oWrdépemilenﬂyrsaLelcted froamtie, grotp emaisiing of hadmeﬂ and
i ndol yl , ndollnyl i soi ndol i nyl, isoquinolinyl,
|sothﬁéz§ |soxazolyl naphthyridinyl, oxazonI,

pyrazi nyl , pyrazolyl pyrldazinyl pyridinyl,
pyr|n1d|nyl pyrronI qU|nazoI|nyI qui nol i fé
Ui nolTine corpound aoserdingyto, clais A avkergin Ry Bnd Ay §re, substtuents

o g S G SRR SBL 28l Ay, meto

sel ecteqﬁi)(ﬁd ”bl‘bb?l group consi sting of hydrogen a
4al kan C-i - 4al kanyl oxy, hal ogen, phenyl, furanyl,

im dazol yl, -indazolyl, i ndoI yl, indolinyl,

%iglzgfj@’} | n@pggﬁ@%&&gk g#ﬁ%@l’a%ﬂ* Kl aInHSI@Q(Qt@éL}‘dstltuents

pyr i dijfyd peritigritiyisélartéd fr@m the gﬂo;upmcnscdtmgﬁf hydrogen and
tetrazol yI thiazolyl, thiophenyl, and hydroxy. 10.

The ca@thund according to claim 1 wherein R4 is one to
two substituents independently selected fromthe group
consi sting of hydrogen, nethyl, nethoxy, brono,

6l uor of hécompoﬁn@faenwdm@to diairs-1 wheteif Rylis selectﬂd from the

o Al arbupensishg of BVésagensCigalka ”ﬁ"&ggﬂ% ALY
Lo TSI, ey S et

subst sel ectéd from'the group

consi stydrgxyed gaykiarqg énioforchyhapleeretiming C1p)akadfpound

igﬁggd&&w@@w@@ﬁ@ﬁﬁ? ?&awl&ﬁ-éfaﬁg%%g’%e% P'I&‘?Y' and

RO s DR s e e o

wher ei ind¥pesdéntty selected from the group consisting of C4 _salkanyloxy and
hydroxy; or optionally, when phenyl and heteroaryl are optionally
substituted with two substituents attached to adjacent carbon atoms,
the two substituents together form a single fused moiety; wherein the

moiety is selected from O(CHz)1.30.

6. The compound according to claim 1 wherein Rs is selected from the
group consisting of hydrogen, methyl, allyl, 2-methyl-allyl, propynyl,
hydroxyethyl, thioformyl, phenyliminomethyl, phenethyl, and
heteroaryl(C+.g)alkanyl; wherein the phenyl in any phenyl-containing

substituent is optionally substituted with one hydroxyl group.

7. The compound according to claim 1 wherein Rj is hydrogen or methyl,
allyl, heteroarylmethyl.
99
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17. The conpound according to claim1 wherein n is O.
18. The conpound according to claim1l wherein Zis QO

wanossoasnpound of Formula (1): Z R4 " For nul aPC1/PS2004/019911

wherein R is CG|.3alkanyl; R2 is G 3al kanyl or
hydrogen; R3 is selected fromthe group consisting of
hydr ogen, C-i-sal kanyl, C2-8al kenyl, C2-8al kynyl, G

| k e |k :
(o kM el AN o FARBHIRA L MRS e
phenyl subs‘tﬂ(:éht’s mdét)elidmntlylselq:dh@dlﬂb('rﬁhe @bﬂbkmmysiatmgnﬂ
heteroar I (Ci- p%lal Kk &Iyé@v\,herel n

hﬁt eroBY o0gReCo kRYIPXY;t 1@3\1/1{%}5{%(5’9,@0{3@@0”)/‘
three EUbékéﬁYlEQFb%PV%%HSnﬁi@Bg ﬁ@;@g%?%foamémSmanyl

group CORST st r'ox
opt i onalhﬂoynewyhefuramda,nmldaamﬂylhmdazolar ymddyleirmmlnyinmbir}dollnyl
subst i t ut ed sybstit uent adj acen
car bonisaaumelinyhisoflias il iscaeant o2pbBBrRM fosRRb BT Praziny.,
single
From - B EEB TyrEleYiny poriaing, oYRngE kBt TR
i ndepeqdiaotinyl, qwheb:ueyd fuiooxalinyl detrapolyb tinzelyh gndfthiophenyl.
hydrogen, C . 6al kanyl, C-|.6al kanyl oxy, Ci -6
al kanyl am nocar bonyl, G - al kanyl car bonyl am no,
gl ogethe JSBOhd é&drduﬁgrw |cla||$'|h1 Whenih, R4c|ardw@t@>¢wo
azo

furanyl , i ndazol |ndolé] i ndol i ny

i SO ndaubﬁ;tuentssna@@pemnﬂy|se¥ec§@d froay eygroupmzs@nglof

nanL LSRN, o, ARSI, AUATFORY el R EAEHL, uramy

qui nazphidaydlyl, wdazelyl Niitlolyl indwlinyk iisolhdolmy, nsv@junoimyl
tetrazol yl, f hi azol yl, and thj ophenyl ;
isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridinyl, pyrimidinyl, pyrrolyl, quinolinyl, tetrazolyl, thiazolyl, thiophenyl,

and hydroxy.

10. The compound according to claim 1 wherein Ry is one to two
substituents independently selected from the group consistilng of
hydrogen, methyl, methoxy, bromo, fluoro, 5- or 6-phenyl, 5- or 6-
pyridinyl, 5- or 6-furanyl, and hydroxy.

11. The compound according to claim 10 wherein Y is O or S.

12. The compound according to claim 1 wherein Rs is one to two
substituents independently selected from the group consisting of
hydrogen and halogen.

13. The compound accordingto claim 1 wherein Rs is hydrogen.

14. The compound according to claim 1 wherein A is (CH2)o-2.
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R5 is one to two substituents independently sel ected
fromthe group consisting of hydrogen and hal ogen; A

wo 20086kt or CH2CH2; Y is O S, CH20 or OCHZ; PCI/US2004/019911

and enantioners, diastereoners, tautoners, solvates,
and pharnaceutlcaIA acceptable salts thereof 20. The
cnpounhexompaintyaceerding thclamvhsharaink is Célabyi ; R2
is ethyl or hydrogen; and R3 is benzo[1l

, 3] di oxol -5-yl met hyl , carbam m doyl, 1-H m dazol- 4-yl
8. hy | Thehmpouridacasriig, toklginop wheysivl X ig Oi@fSr nyl
2- hydroxyphenyl - net hyl , hydroxyet hyl , nethoxyethyl,
2-methyl-allyl, 2- nethyl-but- 2 enyl , al

147 o T SR ablorbeg GEAM 3 iR ot

corrpound accordl ng to claim 19 V\herel n Rl is ethyl; R2

IS eth and R3 js benzol[.1, 3]. | -5 hyl ,

ctt-bam H?d-‘é’_sﬂl‘PO a‘?quar\"@ai?d?ﬂ' ?W?}?é?'ﬁyi 50,
phenyl i m nonet hyl, 1-prop-2-ynyl, thiofornyl, 2-

hydr oxyphenyl - net hyl , hydroxyethyl, nmet hoxyet hyl ,

a9.yl , Afecorapedad pf Retrhyla, (H, Me, net hyl t hi oet hyl, or
phenethyl . 22. The conpoupgd according to cIa|n119
wherein Ri , RRig ethyl; and R3 is H benzo[1l
, 3] di oxol 1 - N1 dazol 4-yl met hyl ,

furan- 8 4y .din- aiylnethyl or

phenyl i m nonet 23. e conpound accordlng to claim
19 wherein R3 is hydrogeﬁ met hyl, allyl, or

het eroaryl net h 4. The conpound according to claim
19 wherein R3 i drogen, nethyl,allyl, or

heteroaryl methyl N and R4 is one to two substituents

i ndependently seRected fromthe group consisting of
hydr ogen, nethyl, nethoxy, brono, fluoro, 5- or

6- phenyl , 5- Bﬂﬂﬂubyﬂmdlnyl 5- or 6-furanyl, and
hydroxy; and R5 is hydrogen. 25. A conpound of Fornmnul a
(1):

wherein Rt is Cq.zalkanyl;

Rz is Cq.zalkanyl or hydrogen;

Rs is selected from the group consisting of hydrogen, C4.galkanyl,
Cao.galkenyl, Cosalkynyl, Cqgalkanyloxy(C4.g)alkanyl,
C1.galkanylthio(C1.g)alkanyl, hydroxyC;.salkanyl, thioformyl,
phenylimino(C1.g)alkanyl, phenyl(C1.g)alkanyl, and
heteroaryl(C4.g)alkanyl; wherein phenyl and heteroaryl are optionally
substituted with one to three substituents independently selected from
the group consisting of C_salkanyloxy and hydroxy; or optionally, when
phenyl and heteroaryl are optionally substituted with two substituents
attached to adjacent carbon atoms, the two substituents together form a
single fused moiety; wherein the moiety is selected from -O(CH3)4-30-;

R4 is one to three substituents independently selected from the group
consisting of hydrogen, Cisalkanyl, C4_salkanyloxy,
Ci-salkanylaminocarbonyl, Ci.salkanylcarbonylamino, halogen, hydroxy,
Ce-10aryl, chromanyl, chromenyl, furanyl, imidazolyl, indazolyl, indolyl,
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z Formula (1) wherein R is G 3al kanyl; R2 is d
-3al kanyl or hydrogen; R3 is sel ected fromthe gr oup

weonsistisng of hydrogen, nethyl, allyl, 2- PCT/US2004/019911

met hyl -al lyl, propynyl, hydroxyethyl t hi of or nyl ,
phenyI|n1nonethyI phenethyl and heteroaryI(C|
. 8) al Kadglinyl mndphﬂwhéoww@ﬁgvmyh igotivigzolyl, isoxazolyl,

R e L R e
subst Iﬂwmﬁiﬁﬁ?ﬂ Wd@ﬂhbmlﬁ@l @pﬁinmmfyr Quiridigingt, @uinoxalinyl,

consi stin 4al kanyl , C al kanyl oxy,
hal ogdf raé‘h'éh%"az@hd'ﬁ é‘ﬁ?lth'Otheﬂﬂzol yl, indazolyl,

! nd%)@ on%@?%}vb '%\/Jbstlth s”iﬂ%gé‘ﬁ(({ler?tlyséb%ét% lfILCF‘M lthe group

I sotniazo I SOX&ZO ) razin

pyr azaiqris;stlpgrofd'@'drdgén almd/haldjgey\t pyrim di nyI
pyrrol yl, quingli tetrazolyl, thiazolyl,

t hi B‘dﬁ&WPnt‘a'h@théﬁox R5 is hydrogen; A is CH2CH;

Y '?lgd’rS%HZO'o? CQJH nd enanti oners, di astereoners,

t aut oner’s, vates, &nd pharnaceuti caI l'y acceptabl e

sal Zsst()leambf 26. The corrpound according to claim25
wherein.R3 is

ot ERBRIGAE KAS B PmerR ouimBh FoNeles andgPhasmacsuially
25 wbesRbplcTalisshbwdtrogen, methyl, allyl, or

heteroaryl methyl; and R4 is one to two substit uent s

i ndependent |y sel ected fromt he group consi sting of

?@Lgﬂj Flé Q%r)en% ! ur'gi %%q%mﬁ;}g C ao4m B? w@%?%’ﬁ ﬁf}ﬁe%yl; R is ethyl or

hydrogen; and Rj is benzo[1,3]dioxol-5-ylmethyl, carbamimidoyl, 1-H-

imidazol-4-yl methyl, phenyliminomethyl, 1-prop-2-ynyl, thioformyl, 2-
hydroxyphenyl-methyl, hydroxyethyl, methoxyethyl, 2-methyl-allyl, 2-
methyl-but-2-enyl, allyl, furan-3-yl methyl, H, Me, methylthioethyl,
phenethyl, pyridin-2-ylmethyl, or thiophen-2-ylmethyl.

21. The compound according to claim 19 wherein R is ethyl; Ry is ethyl;
and Rj is benzo[1,3]dioxol-5-ylmethyl, carbamimidoyl, 1-H-imidazol-4-
yimethyl, phenyliminomethyl, 1-prop-2-ynyl, thioformyl, 2-
hydroxyphenyl-methyl, hydroxyethyl, methoxyethyl, allyl, furan-3-
ylmethyl, H, Me, methylthioethyl, or phenethyl.

22. The compound according to claim 19 wherein Ry is ethyl; Ry is ethyl;
and Rj is H, benzo[1,3]dioxol-5-yImethyl, 1-H-imidazol-4-ylmethyl,
furan-3-ylmethyl, pyridin-2-ylmethyl, or phenyliminomethyl.

23. The compound according to claim 19 wherein Rj is hydrogen, methyl,

allyl, or heteroarylmethyl.

24. The compound according to claim 19 wherein R is hydrogen, methyl,
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and hydroxy; and R5 is hydrogen. 28. A conpound of
Formula (1) Z RL Formula (1) selected fromthe group

w@omsistisng of a conpound of Forrmula (1) wher eP@I/B32004019911

10

15

20

25

ethyl, R2 is ethyl, R3is methyl, R& is H R5is H A

'S absent Yis CHZO and Z is O a conpound of
For mul allyll pr hetereanyinmathyk asdiyd is que todwer sibstityents s

§4cloﬁ‘p EM?E%EIQ%E@&( ﬁ@leg?e(cfﬁ’émée eq¥ob;§f8h%t9m@%f h;ﬂ?ﬁeg methyl,

et hyl, rrFéihbﬁy idrofé, fisokd, 5RriGsphényh 5- &)r&bpymﬂlnleSL or &furanyl,
andZ|s aconpound of Formula (1) wherein Rl is

et hyl , apd hygr@tyh@nd Fgisjhydiagen.

benzo[l 3]dioxol -5-ylmethyl, R4 is H R5is H Ais

absent, Yis CH2O and Zis O a conmpound of Formula

(25. V\hwmmpﬁlnd of Ebhyilla B2 is ethyl, R3 is phenethyl,

Ris H RS is H Ais absent, Yis CH20 and Zis O a

conpound of For in RLis ethyl, R is

ethyl, R34I5s ' “R5is H Ais absent,Y
is cH2Bap i , odnd of Formula (1) wherein
Ri is ethyl] et R¥is nmethyl, R4 is H R5 s

is Q Rind Z is O aconpound of
Formula (1) wh Ri is ethyl, R is ethyl, R3is
allyl, R4 is H, is H Ais absent Y|sO and Z is
O aconpound of NFornula (1) wherein R is ethyl, R2
is ethyl, R3|sB§1enethyI R4 is H REisH Ais
absent, Yis O and Z is O a conpound of Formula (1)
wherei n Ri isFermyla(l'B?Z is ethyl, R3is nmethyl, R4 is
H RS is H Ais CH2CH2, Yis O and Zis G a
compound of Formula (I) wherein R is ethyl, R2 is

ethWheréfﬁRﬁs*d;mBﬂ(an’%/IH Ris H Ais CHZCH2 Yis O
and

Rz |s C1 3alkanyl or hydrogen;

H Ais absent

Rz is selected from the group consisting of hydrogen, methyl, allyil, 2-
methyl-allyl, propynyl, hydroxyethyl, thioformyl, phenyliminomethyl,
phenethyl, and heteroaryl(C1.g)alkanyl; wherein the phenyl in any
phenyl-containing substituent is optionally substituted with one hydroxyl
group;

R4 is one to two substituents independently selected from the group
consisting of hydrogen, Cy.4alkanyl, Cq4alkanyloxy, halogen, phenyl,
furanyl, imidazolyl, indazolyl, indolyl, indolinyl, isoindolinyl, isoquinolinyl,
isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyt,
pyridinyl, pyrimidinyl, pyrrolyl, quinolinyl, tetrazolyl, thiazolyl, thiophenyl,
and hydroxy;

Rs is hydrogen;

A is CH>CH>;

YisOorsS;

Zis O; and

enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.
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a conmpound of Forrmula (I) wherein R is ethyl, R2 is

ethyl, R3is furan-3-yl nethyl, RA is H R5is H Ais
w@kdess13ly is O and Zis O a conpound of Formal/asiopd/ 019911

wherein R is ethyl, R2 is ethyl, R3 is furan-3-yl

methyl, R4 is H R5is H Ais absent, Yis O and Z

is O a conpound of Fornmula (1) wherein R is ethyl,

i's S

2% %g)éée rg{g%nb ad%gi ngt]o %?frln éﬁa\tivhiﬁeln '& |§ h?drcf@%n' Pnethyl,

For mJ|alI)(l,|Or tvdtercziryinigthyls et hyl , R2 |s et hyI R3 is 2-

hydr oxyphenyl -nmethyl, R4 is H, R5 is H Ais absent, Y

is O and Zis O a conpound of Formula (1) wherein Ri

i~ eth t I

I—?I,S] g ’ﬂge ﬁ’gﬁ]gcﬁma {%e FﬁhﬁaYb %la]nB ﬁ%ﬁ@%lﬁ‘%@} hgdﬁfge‘ns methyl,

c orrpoualdzyl odr Weiemdryin(dtmylvxbad &Rynis Bheits two IsybstitB2ntss
1l-prop-2-ynyl, R4 is H Ry is Ais

boan: noeppadey . sesietidtes the (959%9%'%?“9:5'@ iWsiraSeny methyl,

wher ei I S [ S5 - l,

et hol @gﬁﬁo%@P%rﬁ& fluc%% 5 OPB Rgsbgzr?{fbyr%yl 5’or6furany

Z i s QGand hydropxypand &s lghydtsli@n(l) wherein R is ethyl,

R2 is ethyl, R3 is hydroxy-ethyl, R4 is H RS is H A

Is absent, Yis O and Zis G a conpound of Fornmnula

(©g), mﬁ"&irﬁbdﬂnd@fﬁér’%{dﬂa (f}’2 is ethyl, R3is .
phenyl i m nonethyl, R4 is Z’ R5 is H Ais absent, Yis

O and Zis O avgonpoundiof Formula (1) wherein R is
ethyl, R2 S 3 s ypofornyl, R4 is H R5 s
' ' ' Zis O a conpound of

8L ejr s eétthyl, R2 is ethyl, R3is
allyl, R4 is H, ﬂ' 5A|sCH2CH2 YISO and Z is
O a conpound of rrrula (1) wherein R is ethyl, R2 is
ethyl, R3is /hyethyl ReisH RS is H Ais
CH2CH2, Y is O IandZ|sO a conpound of Formula (1)
wherein R is etiyl, R2is ethyl, R3is
methyl thioethyl, Rd is H RS is H Ais CHCH, Yis
O and Z is CFonnamq;[pund of Formula (1) wherein R is
ethyl, R is ethyl, RB3is H RAis H RSis H Ais
absent selected f@ma*ha groyR cepsigtingRhound of Fornula (1)

WaeLSthBolifid bEF&TNA () Rehereth Rl WbthyRR,iS ot il is RétHy® R, is

H, Rsis H, A is absent, Y is CH,0, and Z is O;

a compound of Formula (I) wherein R4 is ethyl, Rz is ethyl, Rzis H, R4 is H, Rs
is H, Ais absent, Y is CH20, and Z is O;

a compound of Formula (I) wherein R, is ethyl, Rz is ethyl, Rz is H, R4 is H, Rs
is H, Ais absent, Y is O, and Zis O;

a compound of Formula (I) wherein R4 is ethyl, Rz is ethyl, Rz is 1-
benzo[1,3]dioxol-5-ylmethyl, R4 is H, Rs is H, A is absent, Y is CH20,
and Zis O;

a compound of Formula (1) wherein R is ethyl, Rz is ethyl, Rz is phenethyl, R4
is H, Rsis H, A is absent, Y is CH20, and Z is O;

a compound of Formula (1) wherein Ry is ethyl, Rz is ethyl, Rz is allyl, R4 is H,
Rsis H, Ais absent, Y is CH20, and Z is O;

Formul a (
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H RS is H Ais absent, Yis O and Zis O a

conpound of Formula (1) wherein R is ethyl, R2 is
W@eHw§l003188 i s pyri di n-2-y| nmethyl, R4 is H R5PCHUSL004019911

is CHRCH2, Y is Q and is G aconpound of For mul a

(1) wherein R_ is R2 is

22gampRyRd ﬁ&Forwlau @,) \4~therpa:a1 Rs l?rpthA(LuPsz l@ﬁé@ths*ﬁ metiryl, Ra is

and Z c 0 wherein R is
et hyl %}%ﬁgﬁ?%@ﬂ ¥ { 7 d%)zm - 4-yl nethyl,
Ré d:@mbbuﬂﬂﬂiof thlnulé (DswhEt2GHR |§(eih$'l R isrethyl, Rs illyd, R4 is H,

conpound of Formul a wherein R _is ethyl, R2 is
et hyl , Hgsitd "b@r@l&se’é]gﬁl'%%lané ISf@thyl, R4 is H R5

Y
'Fgaré:_b éo?rﬁt; %%Plﬁ (g \ﬁhgf’elﬁﬁq lsze@l R, i@ e{’gﬁﬁpR%%dPﬁérﬁthyl R4
R4 is P%HRf'Rg,iis Hﬂ,Aliéabseﬁ\Alt-JkZ]ﬂﬁZO XndSZISO,and Zis O a
SR o DTG S ol e M, i g
; f F |
V\herel n ﬁé %sﬁe/t\%lél%%g QIS@h RS%nl@so ormita (1)
rm&tttmhpbumqbobﬁprmumu wheteirRR 4 useth,yl Rjis athidORz js M, Rg is H, Rs

S, d, Z f E | 1) wh Ri i

cthyl . 1 AR RS E C. Bhh g Ghyet hyl . "Ra s H. RS

| § &émﬁouﬁd @H?Qﬁ'ﬁula\( ﬁh&elrﬁRq iZethyl, R, i8 ERYIPR "‘sﬂflﬁén-3 yl
F@ TR e

Formula (1) wherein is et XI is et
RA is Hethyl, iRy isiH, Rsis o &-BH8HesY & Oa@@dZZ ISSOD a

cehgtppuy of BOMHIR &) wndiadt Ry s B Rty RS fgangd-v
and Z lrﬁetﬁyl R,A9MRYTE HfA feoabaEra, Y lis OMa@er rs & I S
ethyl, R2 H R3 is 1-H i nidazol - dﬁ}-/@swm hy

Ha Farpeung ORFPEMHIBS@Nherein B a3 pibyl dais Zthy Bs ISapyrIdm-Z-yl

F
r T o Bt R BASHL TR b yfie (el 78 1 2
?F;Swmpoﬂnd s;{l Ebﬁ@dlaa(mmﬁenem Q1 s ethypd?wﬂ athylFRg msuiZa
ereln ()
2- met hﬁydmmhenmmﬁmli RS HsRHS RS absent; Y ig Q.cand Zis O;

R L
carbamimidoyl, R4 is H, Rs is H, Ais absent, Y is O, and Z is O;

a compound of Formula (1) wherein Ry is ethyl, Rz ié ethyl, Rs is 1-prop-2-ynyl,
Rsis H, Rsis H, Ais absent, Y is O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is H, Rs is
methylcarbonylamino, Rs is H, A is absent, Y is O, and Zis O;

a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is hydroxy-ethyl,
Rsis H, Rsis H, Ais absent, Y is O, and Z is O;

a compound of Formula (1) wherein Rj is ethyl, R is ethyl, Rs is
phenyliminomethyl, R4 is H, Rs is H, A is absent, Y is O, and Z is O;

a compound of Formula (1) wherein Ry is ethyl, Rz is ethyl, Rz is thioformyl, R4
isH, Rsis H, Ais absent, Y is O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is allyl, R4 is H,
Rsis H, Alis CHCH>, Y is O, and Zis O;
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met hoxyphenyl -nethyl, Ais absent, Yis CHO, and Z is
O a conpound of Fornmula (I) wherein RL is ethyl, R2
WO 2005100831 i s allyl, RA is H RS is H A is abseeir/ps2004/619911
CH2O0, and Zis O a conpound of Formula (I) wherein R1
is ethyl, R is H R3is 1,
t @ e¥npewed RHRYERKIBARWhemRIN Rs is-ptheh Rasisigthyl, Rg is methoxy-

ansent ey R SRR AR A KDIACHE, SARIARG Fis e ! @
Cycesmpowyd BEFthuIaF(ﬂ) Whetdin R% is sthiyl, B istRyisRAls Y is
CH2O, and Z is a conpound of Fornula (|). wherein
Ri is r@@ﬂaytthloe@yi Reis FRRg is iy A CHeCHe2, i¥5siQ and Ais ©;

?%55%@?‘!?%8 5 |aetp ﬁ.;éﬂeﬁb% Isaﬁﬁw?lgg@%%%ﬁyllqﬁo'iém Rsis H, Rs
Rf5 iFS Hkll A is meﬁf]tY ls\OL an®Zie® Z is 0 a_conpound
of Fornul a

it POYRd &}wmw@ TSvhbrait RS Ieblihie ib Stayl Rois Metiy, Re is
Z i O R i hyl
I'-22I iSs I—T’%‘gi sSp enet rﬁof(']%?" awd?% Y@? |e'an, AI isset Y
akasmmr;q\pomd of Elaﬁﬁ],llaa(lﬁ)d?/ﬁenem R lsaethyh'pRzuaﬁ‘:byl, It%ﬁ islrerngirn-Z-yl

| er N iy ,
(0 S, R i R GRoCHerBis O,R00 885,
C%\”&ﬂﬁﬂgw‘ﬁ of: PHFEUR () whefest Rl s Eﬂmyl %zeiE'%a‘tFEy ﬁ,?; id 2—h'§1droxy-

s phenethyl, R4 is H R5 is
o and ethylsROjs H, ReﬂﬁJUuﬁdS@H:@dﬂlian and\ﬂesé}n Rl is

" Yompdiind & EortiayD PHesei e 5 iyl et B Ty idazol-

of For mlJi/I&nét'hM \meiéeH RIS HLA & OHQCI-BZYI@ J;land3z issO;
t hi ophen- 2 RAis H REisH Ais absent, Y

i @ @mppumwaf Eorr@u?év(l)a/vb@r@pbamw ethykdnsiiedhyli Rs #her ei n
oo Dopy Gl £ 63 B2k Fecinl v 85, and

Whel‘eIIZBD'IS nmet hyl , R2|s mathyl R3 is H, R4|sH

R5 is H, Al's_CH2CH2 is.O_and Zis O a conpound
Fér ¢RMBoyNd ofiRereia (b Wh%r%Rny:'f ethyh Radisieda Ry IS HR54 is H, Rs*

I's H R %is CHoCH,, Yis S, and Zis O;

a compound of Formula (I) wherein R is ethyl, Ry is ethyl, Rz is
cyclopropylmethyl, Ry is H, Rsis H, Ais CH2CHp, Yis S, and Z is O;

a compound of Formula (I) wherein R is ethyl, Ry is ethyl, R3 is methylthio-
propyl, Rsis H, Rsis H, Ais CH,CHy, Y is S, and Zis O;

a compound of Formula () wherein Ry is ethyl, Rz is ethyl, R3 is 2-hydroxy-
ethyl, Rsis H, Rsis H, Ais CH2CH,, Yis S, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is H, R4 is H, Rs
is H, Ais CH2CHg, Yis O,and Zis O;

a compound of Formula (I) wherein Ry is ethyl, Ry is ethyl, Rz is H, Rs is H, Rs
is H, Ais CH.CHb, Yis O, and Zis O;

a compound of Formula (I) wherein R; is ethyl, Ry is H, R3 is 1-H-imidazol-4-yl
methyl, Ry is H, Rs is H, A is absent, Y is CH;O, and Z is O;

a compound of Formula (l) wherein Ry is ethyl, Rz is H, Rs is 2-methyl-but-2-
enyl, Ry is H, Rsis H, A is absent, Y is CH20, and Z is O;
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H RS is H Ais CH2ZCH2, Yis O and Zis O a

conpound of Formula (1) wherein R is /7-propyl, R2is
wo7Zeopioapyl , R3 is H R4 is H R5is H A is CHXOHBS20¥4/019911

is O and Z is O a conpound of Fornula (I) vvherein Ri

IS n-propyl, IS is H R4 is
claxeppowng sf léorrawa b w%er@m R dﬁ)ﬁ%’dbrﬁ? SAERAPY ale(thle allyl, Ry

V\/nerel %%W@h%la%@% 'YS géngF'@ bﬁd'jls% is H R5is

a conmpound of

E@r cf%hpo&dd of/\ﬁerrﬁula (BI wlnérehh RR?.S ethyH RAS H,RHs FRydrexy-3-
IS
corrpour'i’&ﬁﬂ?PXH’-‘RJ’f‘ifﬁ}’II'H‘e(thyI ﬁH% @@ﬁﬁnhly ﬁssg'é’@q%y?”d %23 i

|
$tahé’d andﬁ%ﬂ)rn‘%a @ ﬁher’éﬁjﬁ is ?ﬁgd'ﬁ IF' ( Ig)évﬁggﬁ"ﬁs H, Rs
R is es Ry A is Bbseat, &f Isy(I)Hg(RSandZI-is QR4 is 7- net hyI R5
'F@rm’maom Cﬂ%@%‘#'ﬁ ( wheres ﬁws Lol e SthyRS R H,
RA TS %ric yc??blgrﬁ/l FI’|24a % ) R R is é’béénta( |§'ﬂﬁ-lz€) and Z

is O acorrpou Wherein R 1s
R2 is édbyl, R3is H R4 is 7- fluoro, R5|sH AIS

la (I
wheraniodgd P Fhirge Graiersin Ry Stes a8 it Sy s 7'
et hoX ey clBpro hHeth@I 'I% i@"ﬂ?@*{?rs N, ASs Qosé‘rﬁtdYZs@—lz@ ghd Zis O;

corrpoundo rrrua&) wherein R is et R2s
etehgamp&mnd of Eomnilai (HavlereirbRy isvethiyl IRz i IR ,|I%3IHHF84189H Rs is

IIjor'ror\u: Z_l W%ﬁ%‘%"éﬁ%&@%@?%rs 8R2a| gonn'pgﬂtngl ° R3is
Ha d¥mpsuriti ofBoirfuld, (I)‘Whéreﬁl‘RQré;?et Xll IR iIOH a%dlsl-l iR, @ H, Rs is

a conmpound of Formula (1) wherein is ethyl, R2is

et hyI HRA\ issabisent; Yriigi@z énd 4isy®iet hyl, R4 is H, R5 is

n
s b E e Ferih g Fy ol RAgTRONH by, s
R4 is ®&RsibHIrOkyabddnt ¥ isICHRO, an@lﬂ@ﬂ Yis O and Z
is O a compound of Formula (I) R 1is, ethyl .
RA q,qmg@lpm! of Rgrmyla!) vmere@ %(4 IS ethyl 2 |s H, Rs is phenethyl, Ry is

H, Rsis H, A is absent, Y is CH20, and Zis O;

a compound of Formula (1) wherein R is ethyl, Rz is H, Rs is phenethyl, R4 is
H, Rsis H, Ais CH2CHa, Y is CH20, and Z is O;

a compound of Formula (1) wherein R is ethyl, Rz is H, R3 is phenethyl, R4 is
H, Rsis H, Ais CH,CHgp, Y is O, and Z is O;

a compound of Formula (1) wherein R4 is ethyl, Rz is H, Rz is pyridin-2-yl
methyl, Ry is H, Rs is H, A is absent, Y is CH20, and Z is O;

a compound of Formula (1) wherein Ry is ethyl, Rz is H, R3 is thiophen-2-yl
methyl, R4 is H, Rs is H, A is absent, Y is CH»0, and Z is O;

a compound of Formula (I) wherein R is ethyl, Rz is H, Rz is H, R4 is H, Rs is
H, Ais CHCH,, Yis O,and Zis O;

a compound of Formula (1) wherein R4 is methyl, Rz is methyl, Rz is H, R4 is H,
Rsis H, Ais CH,CH,, Yis O,and Z is O;
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methoxy, R5is H Ais CH2ZCH2, Yis O and Zis O a

conpound of Formula (1) wherein R is ethyl, R2 is H,
WOR00580318i f | uor onet hyl carbonyl, R4 is H R5 i sSPEI/US004019911

CH2CH2, Y is S, and Zis Oa conpound of Fornula (I)

wherein R is ethyl, R2is R3is H R4 is

Ha gemeoupof-Bormulagl)svherein E1 ismethyd, Botﬁplégh@tybes isH, Ry is

For rmul e L, ethyl, R3is H,

R4 is %%8%}'&%%’%% Y%@Va"{% Yis O and Z

I &1 @mpomm‘robﬂﬁdn@fé (Banmﬂeen Rk Js mpﬁop'ylnRBlls n€prewlyR3 isH, Ry is
R2|sethl IS 7- bronp, RS is H A

51§ "bAéﬁn@HZCHQ b'SQ @@ﬁp%!ﬁ}@ of Formul a (I)

CH2
h 4

éoefrﬁoa@%d bEF it g RiERY poRipVERE AT RuG5 iy Rais H. Rs
coLrplouﬁsllRléloﬂ |E<3H3@H2,Nbswm’idegns® is ethyl, R is
et i s R5 X LS.
cﬁz%@rnpownd of Eprmwia (ﬁwl@.e ' nWﬁé’{bﬂdefs *IF*szﬁQ Pﬁ)'s H, Rs
wher ei 0-R3 H R4 7-
furanI ﬁ'N@éﬁI{%UIJ'—I_? Al OS@%OY |IsSO and IZsls 0]
aaccnmh I pmmtiof FEmI;ulal(b) wheéreih By e.hH Riﬁ i$ HZ&PQHREISR%ZSM-&RE, is H,
et hy nzQt hi ophen is H,
Ais @l—éﬁ &}'?’ \?@ AR %e O apcon'pouﬁd of Fornul a
('a)cdm&% d‘oﬂ:ohﬁulﬁtd’%\hher’@% R |§éﬂ‘1¥/| Rﬁg étﬁyl"le B4H' Ry is 6-

ut oxycar bon rrol -2-

CH2CH2 methyks Rejis fhd\ B CH2G)H2.aY ta)@pandd? l@fO;For nul a (1)
wherein Ri

gt oy bF Faimia () Ve Rt Red ol s Ts iR oA B s 7-

G a cmg{é%% H, X b E,CH), YWeoebAd R isi@; et hyl, R2
i s ethyl is H, R4|s7-th|opf1en-3- , R5_is

i @ mmmmnd gf F@rrmilaa(ibdlvaerem By l&‘ae’&twhﬁnjﬁ@ﬂaﬁﬂ Rmsfﬂdt 84 is 5-
(D SRRl B SRR G R B e S
Yd &r@pom o Fofm@a (§ wiereiy qu méthlim Ruik @tHyl) RydeHeRR is 7-
Ri is nethy R2 is 1s0 isH RAisH R5is
H A §|UQF%($12'S H Ads @"thg ¥ '$§) @ndL iR@pound of
R%r #BSH@O&M oM BERFLA (1§ whéreft RY lis effg1, IR, i€, RFR HSRYlis 6-
methoxy, Rs is H, A is CH2CHy, Y is O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is 1-H-imidazol-
5-yimethyl, R4 is H, Rs is H, A is CH2CH,, Y is O, and Z is O;
a compound of Formula (I) wherein Rq is methyl, Rz is n-butyl, Rz is H, R4 is
H, Rsis H, Alis CH,CHo, Y is O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is 1-H-imidazol-
4-ylmethyl, Ry is H, Rsis H, Ais CH2CHp, Y is S, and Z is O;
a compound of Formula (1) wherein Ry is ethyl, Rz is ethyl, Rz is H, R4 is 6-
hydroxy, Rs is H, A is CH2CHy, Y is O, and Zis O;
a compound of Formula (1) wherein Ry is ethyl, Ry is ethyl, Rz is H, Rs is 7-
methoxy, Rs is H, A is CH2CH,, Y is O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Ry is H, Ra is
trifluoromethylcarbonyl, R4 is H, Rs is H, A is CHoCHy, Y is S, and Z is
O;
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pyrrol-2-yl, RS is H Ais CH2ZCH2, Yis O and Zis O
a conpound of Forrmula (1) wherein Ri is ethyl, R2 is

wWe@edwpho31B8 is H R4 is 5- bronb, R5 is H A i sPCHEEA4/019911

Yis O and Z is O a conpound of For mul a (I) vvherein

Ri is ethyl, 'S R4 is phenyl, R

i @ gpmpourd gﬁﬁmula\(lmh@elraﬁ?d lszefhyl R ig "édﬂp@dﬂdRofs B Reis
For rmul [ t I R2 is ethyl, R3 is H,

R4 is %&r&fg@éﬁ&n\(%s ”82% Ais CH2CH2, Y is O

arwccﬁnpeu@l af Formoland) wheretn mhae(Hy) Ryierathyl, Rs is B, Ry is 7-
ethyl, R2 is ethyl, R3 is H R4 is 5- furan-3-yl, R5
is H AYombeisH A isCihClnd & Osapg Za'sc%npound of

3 GhBold oY LA et il o, By, R gt
a?g Z |bFréﬁloSR5c;$mp@u18d3ld§CHQr\ms|® andl Z/\llse@elg Ri |s

RS § %fhPPUW' PEE@F%@%RSW#?@"U%%@ @I@e(%ﬁxq %Mﬁ)én& is 7-
of FOHBHegy( R; d:‘é“FﬁA@ls"%ﬁLCH?_‘ \ew anBZZ issoeth R3 is

H R4 is | s O, and
Zad eorﬁpoanat oﬁ’p’oundlao(ﬁ) Woenein R+ Qs §3thM]ERzeISﬂ3ﬂRy| Rs iHhiR is 7-

R2 t R5 H,
Nis GBS A PRl Y 38 L sdials OF For mul a
(12 cABBHGh oRFohﬁul%t('lby\}vher%?n RS |§éﬂb§/| Rﬁ% étﬁyl |‘R3 R4H' R4 is 7-

5- fluoro, R5 is H
and enéul.‘arb&‘yi Rs Ilea.sA a@bln@Hs Ytl%lQ @m@ir& is @ol vat es

o e IRAURT SEEPffi RERERITR, fs B R4 A58 R B R is -
g_rOUD Cbéfh%bﬂf F\[b;fErQQ il R@ﬁn@m% cH.Bervlig g, Ie)nd/\merel n
Ri is ethy is ethyl, RBis H RAis H R5is H

i @ @maeﬁund of Fermuuladhvizeriedn By inetymRaisetay Rofsil 84 is 7-(N-
(1) Ao Bark i 5 Kl cFigH Vo B dit21s 0
cenpmmpdund of Pormlia (()l\)/hweﬁf Ri s 8thyl, Reistathyl, R2is H, Ry is 7-
R3 is 1-H i mdazol -4-vyl
pyridin-3-yl, Rs is H,’A is CH2CHy, Y is O, and Z is O;
a compound of Formula (1) wherein R, is ethyl, Ry is ethyl, Rz is H, R is 7-
thiophen-3-yl, Rs is H, A is CHyCHy, Y is O, and Z is O;
a compound of Formula (I) wherein R is ethyl, Ry is ethyl, Rz is H, R4 is 7-
(3,5-dimethyl)isoxazol-4-yl, Rs is H, A is CH,CHy, Y is O, and Z is O;
a compound of Formula (1) wherein Rq is methyl, Ry is isopropyl, Rs is H, Rs is
H, Rsis H, Ais CH2CH,, Yis O,and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Ry is ethyl, Rz is H, R4 is 7-
pyrrol-2-yl, Rs is H, A is CH2CHg, Y is O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, R is ethyl, Rz is H, R4 is 5-
bromo, Rs is H, Ais CH,CHy, Y is O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, R is ethyl, R is H, R4 is 5-
phenyl, Rs is H, A is CH,CHy, Y is O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, R is ethyl, R; is H, R4 is 5-
pyridin-4-yl, Rs is H, A is CH2CHy, Y is O, and Z is O;
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methyl, R4 is H R5is H Ais absent, Y is CHO and

Zis O a conmpound of Formula (1) wherein Ri is ethyl,
WOR200500331 R3 is 2-nmethyl -but-2- enyl, R4 is H PEREUSD0M19911

Ais absent, Yis CH20O and Z is O a conpound of

Formul a ( rei | S ethyl, R2.is H, IS . ,

2- %?Wpua?h O”P%hépq @Wlhel%”?% 'ﬂe”N' 2 !a"o%'g?i't Rays t Reis 5-

CH2G, smpgnz'g,l is3HCR f\Rer erein Ri

s ethyl y? LR VIR TR ZR OO A T

ab&;etnmpound of Elelmnulaaﬁ}jwﬁeresn 61 is ethoylpidziisoetbyl, Rarisrtl, &y is 5-

) wh R3 R4 H R5
|( s) H, %qe"éo 5&%@4’“ rp{’sfb‘ @%8 &5{2de8 Cg 56% 4 '%les)ound

f .
ghae Egt?ﬁﬁhﬁd géfl):lo‘gﬂﬁ%[aeggwﬁérélﬁ RitlQ)é'thx iﬁ? Issethlyl ﬁ% (l)é Hérl]?é is 5-

Zis otﬁwpbenp%uh(ﬂisds Hrd¥ mﬂ?ldz((?H) Wsa@eandm ISI@; et hyl,

3 £Smpoufi of FoPbLishfhaitin Fhiid ¥l e bratbinods B R s 5-
For mul %y@réxy/\’fl*?g,ﬁgll-ﬂ Ris CEL,EHDBYY is 82a|n§ His (33 i's

t hi ophen- 2-y é R4 1's R5 is H Ais absent, Y
i A c;pmgouaﬂ@f Eor@u (Iawberai fnds ethykdRnisl ety Reds huRa is 5-

b o PO 3 RUHCRG, VIR0 ALY B ©

ccymupdumﬂ oFﬁbr’mUm () Whigkei 8 1is Bthyll, sReishethyl, R is Fl, R, is 5-
ethyl, R3 is 1-Him.dazol - 5Zy|$§) tfgl R4 |s H R5is

H A i dlueredrpis i, Ads BHfeht ZioRp&nAd of

E ) . = I I
re alofins) O BOMR taBiomiché, sollBiesy afil hermfdeutdly
| scd@ptable sajis tikeleof. Fornul a (1) wherein R is ethyl,
R2 is ethyl, R3is 1-Himdazol- 4-ylnmethyl, R4 is H,
R5is H Ais CH2ZCH2, Yis S and Zis O a conpound

For sethyl, R2 is ethyl, R3is
H9R4 &‘éﬁ?"b"‘”%’ﬁf\‘i?*@%ﬁ% H Ais CH2CH2, Y is O and
Zis O a conpoun Ia(l)vvherelan is ethyl,
R2 is eth R? 'ER1pyr|d|n4yI R5 is H,
Ais 4
(1) wherei
5- furan-3-yl,
G

RR3 s ethyI R3is H R4is

RISHRAISCHZCHZ Yis O andZ|s

Formula (I)

selected from the group consisting of

a compound of Formula (I) wherein Ry is ethyl, Ry is ethyl, Rz is H, Ry is H, Rs
is H, Ais absent, Y is O, and Z is O;

a compound of Formula (1) wherein R is ethyl, Rz is ethyl, Rz is H, R4 is H, Rs
isH, Ais CH,CH,, Yis O, and Z is O; and

a compbund of Formula (I) wherein Ry is ethyl, Rz is H, R3 is 1-H—imidazol-4-yl
methyl, R4 is H, Rs is H, A is absent, Y is CH>0, and Z is O;

a compound of Formula (I) wherein R4 is ethyl, R, is H, R3 is 2-methyl-but-2-
enyl, Rsis H, Rs is H, A is absent, Y is CH,0, and Z is O;
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a conmpound of Forrmula (I) wherein R is ethyl, R2 is

ethyl, RBis H R4 is 6- hydroxy, RS is H Ais
w@kdess13ly is O and Zis O a conpound of Formal/asiopd/ 019911

wher ei n Ri is mathyl R2 |s |sopropyl R3 is H R4 is

H R5is S

cmmnﬁqurad o”FE@fmula (()lwh@m} i r'ﬁ ﬁthyi stelﬁrh'/I Re iR2-methyl-allyl, Ry

t hyl , 4. 5 CH2CH2,
$ [ )s( O'gglhij 2& % gasocs%%%%@ Bnga %'\s (?I I) vaher ein

EISa d;dmptblhtydl of Rarmslae(l)rwhereRBRh $s gthyRRg is Hh-Rstailgk R4 is H, Rs
is H, an is O a compound
of For ﬁ%HaA('ﬁ)ahﬁﬁéF e\f I %2983@@ IZy'fSZORZ is ethyl, R3is

o gy e e ot S 8 D,
et hyI I-RZM&MQWJYIREHZQ H,ndFZHS@ H RS is H Ais
meqcanaowd Bt PornidByrerin e 5 SR 0t 8 H.a% BephancHiy, Ry is

is H, , [ d Zis O a
corrpound Ri IT'(IJAQ\I & elsrgr?%lg%llsg@et hyl, R2 is

etahgdmpmld of Flprrﬁwa (is) WherfeimBn is etRyl,iRy islH AR is peFigoH2-y!l

Rt o o rafh Ra HRede OIS Rt ¥ REH:D, bt 27551
mér ¢SHhpodnd bf Fa'énu@ ) wweﬂem ﬁkﬁ&é&w \%@ R R@i@qh%ph%g-z-yl

a compound of Forrmula (1) wherein is me

b, Rgs b 4 1 A 5 abacrts Y & QAR eodctEde

i %@Sﬁgﬁgf Eo%m% %%Wé’(l&@) G&q‘}%‘h@ﬂ@etﬂ@?%'@@, Ry is H,
H Al RGH?—C%&WM@MM \7-|$6) @ndi im@pandd of

Formula (1) wherein I's is eth R3 is H,

R ¢cyngourqq)hpﬁ69rrnulg W) whwln 81 |t$ emyl Bz@ﬁ@@ﬁﬂ Ryis Hb'mldazol-
and Z i o

cthyi . A TeME RS RIS A BEfCLL, I d e o

R d;dmbbupi’d oﬁF&rﬁ(ﬂHZ(J) Wher@n{R amdth&l iR n@ethlylpﬁgrmlblnm is 5-

of Forrrula(l wherein R-i th IS ethyl R3
is H RydrexysRspghEh is ZQ@Z,PF'SA r§n@142' w Yis Q

ner;}d%@?aﬂga P@F?Qﬂ%@;@%ﬁér ﬁ%@tr&h)@é@%&ﬁymlﬂs { $t-imidazol-

4-ylmethyl, Ry is H, Rsis H, A is CH,CHy, Y is S, and Zis O;

a compound of Formula (I) wherein Ry is ethyl, Ry is ethyl, Rz is H, R4 is 5-
methoxy, Rs is H, A is CH2CHa, Yis O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Ry is ethyl, Rz is H, R4 is 5-
pyridin-4-yl, Rs is H, Alis CH,CHy, Y is O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Ry is ethyl, Rz is H, R4 is 5-
furan-3-yl, Rs is H, A is CH,CH,, Yis O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is H, Ry is 6-
hydroxy, Rs is H, A is CH2CHy, Y is O, and Z is O; ‘

a compound of Formula (I) wherein R4 is methyl, Ry is isopropyl, Rz is H, R4 is
H, Rsis H, Aiis CH,CH», Yis O, and Zis O;

a compound of Formula (I) wherein Ry is ethyl, Ry is ethyl, Rz is H, R4 is 5-
bromo, Rs is H, A is CH.CH,, Yis O, and Z is O;
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H RS is H Ais CH2CH2, Yis O and Zis O and
enantioners, diastereoners, tautoners, solvates, and

w@b@swoesagut i cal |y acceptable salts thereof. 30PCHUS2004/019911
conmpound of Forrmula (I)Forrmula (I) selected fromthe
group consisting of: a conpound of Fornula

Ria ¢ampewyd of Rormylagd hyhereps Ry és P—F YRAd i§ eghylhfjlaa%ﬁ;%?s 6-

R5 is Y conmpound

of For:aa?lﬁoﬁ')%%p‘ﬁs g"glcs% thI éF@?'Séh L R3is
Ha &¥mpsuird offEbhauks, (IRBhéiR 4 A5 emyﬁlﬂﬁbﬁathw R§ is0H, Rads 6-
Zis O a conpound of Formula, (1) wher Ri is ethyl,
R2 is éﬂ%"}/‘V' jsity Ais G2662.5¢ '% r’?‘HFere , R5 is H

E
( Id) éovﬁgg &FfohﬁuQ Q_P;\Pﬁenéﬂﬂ Rg e@ﬁ%ggtéiﬂylgﬁ IE'ZHH]#"% H, Rs
- furkaAyllsCIFP&Hg\Hls&adeHQOﬂZ Yis O and Zis
.O§ &rﬁﬁancﬁ,ig%j Farmid) waergin ﬁee%egfﬁrgpg Re oo, Ko is H, R i
f F I I
V\herel n §4 gsl-(ee%%l@,%%gi ?Iset Ryl ,” R3 iésoH %Elrrrsaé )
f laucoraporsd of Fermiai §) Whieh? R ¥ e’shyD Rzausdattzyh Bs & HaRs is 7-

oyt MRy ls TR i Chthr Fof Sanfz (B ¢ 1T W’ s
CR&d#hpound of @orrﬂﬂ% (i) WRef€in R1 Wﬁﬂ%% @fetﬁgr RQ'IS’J‘H R), is 5-

V\/nerelan is ethyl, is et
th| ophe)ynelryB-ylFEEasliSé-H-AISACi‘lsC ¥iip O, BndsZ &5 Oand Z is

a co f_Formul ) owher e L kS, lp - .
& SuBRPBRY B PG W Rareld R RN Re SisPBU YRy B H. Res
Y is OH,agisdH| A iSCHAOH,EWa8 O, cirel B is O, ast er eoner s,
tautoners, solvates, and pharnmaceuti cal | y accept abI e

s &l €QMpaUne of Foemulaﬁ(l):whﬁr@m R dhmedhydr Reiisha-buid, Rais H, Ry is
RN SICRLLETEI VAL CAERYY o Tl
Ha dRﬂnpéuﬂrﬂ oRBormauld, (I)Awhére@i-lRth?eth\ﬂ iR, ®ethyl, Rz is H, Ry is 5-
quinolin-3-yl, Rs is H, A is CHCH,, Y is O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Ry is ethyl, Rz is H, R4 is 5-
thiophen-3-yl, Rs is H, A is CH,CHy, Yis O, and Zis O;
a compound of Formula (I) wherein Ry is ethyl, Ry is ethyl, Rz is H, R4 is 5-
phenyl, Rs is H, A is CH,CHg, Y is O, and Z is O;
a compound of Formula (1) wherein Rq is methyl, Rz is isopropyl, Rz is H, Ry is
H, Rsis H, Ais CH,CHo, Yis O, and Z is O; and
enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.

30. A compound of Formula (I)
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and Zis O wherein said conposition is substantially
free fromthe | evorotatory isoner of said conpound.
W@ 2005M036nposi ti on conpri sing the | evororot at OPFT/US2004/019911
enanti oner of a conpound of formula (1) LN R R4- R2
R5 Formul a (I) vvherein Rl is ethyl, R is ethyl, R3is
H R4 is 5|sH AlsCHZCHZ YlsOandZ|sO
[ ioR1is substantially free from
the dextror ot at|Qn g{zmr of said conpound. 33. A
' sition conprising a conpound, salt
to any of clains 1 adm xed with a
phar maceutical » acceptabl e carrier, excipient or
di | uent. ~JA veterinary conposition conprising a
conpound, 3S¥lt or solvate according to claim1l adm xed
wth a vetem narily acceptable carrier, excipient or
diluent. 35. A nmethod of treating or preventl ng a
di sease Farrnudac(l)ti on in a manmmal whi ch di sease or
qdltl affected by.the nodul ati on of delta

Rflestgd '@f’é R PLOURFRNSRL Mod conpri ses adnmi ni stering
lo -
t of g@gﬁtﬁﬁlac ;I%Hﬁg{gh@k&ﬁ R{ISRHIRIR, Pjempﬁﬁ’rié l-gﬁﬁs 5

ctive anount of a conpou
onydsoxy R=isd, /kisaChhz@HzSB' is Change£ f80Q; of cl ai m 35

corprreudd st matEREkuhein s BBl KO IOORY e Hunle &
1rBiHogOR, BTH Ahscmgm@mofs@awa@ gther ei n sai d

therapeut| cal [y effective anount conprises a dose

r@ﬁgmp@unﬂmrﬁoawi& (Ibwhergjn Ry igletd, Bos eyl 88.is Th&a is 5-
TR ag, GLANM A% erEEH) VRIS dhppaesit cal ly

a compound of Formula () wherein Ry is ethyl, Ry is ethyl, R3 is H, R4 is 5-
furan-3-yl, Rs is H, Alis CH,CHg, Y is O, and Z is O;

a compound of Formula (1) wherein Ry is ethyl, Ry is ethyl, Rz is H, R4 is 6-
methyl, Rs is H, Ais CH,CHy, Y is O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is H, R4 is 7-
fluoro, Rs is H, A is CH2CHp, Yis O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Ry is ethyl, Rz is H, R4 is 5-
pyridin-3-yl, Rs is H, Ais CH,CHz, Y is O, and Z is O;

a compound of Formula (1) wherein Ry is ethyl, Ry is ethyl, Rz is H, R4 is 5-
thiophen-3-yl, Rs is H, Ais CH,CHy, Y is O, and Z is O;

a compound of Formula (I) wherein R4 is methyl, R; is isopropyl, Rz is H, R4 is
H, Rsis H, Ais CH2.CH,, Yis O, and Z is O; and

enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

or solvate

acceptable salts thereof.

31. A composition comprising the dextrorotatory enantiomer of a compound

of formula (1)
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conprises a dose range of fromabout 1 ng to about 250
ng. 39. A nethod for preventing or treating mld to

W@ ewsnaes1pai n conpri sing the step of adm ni st er PCUSHOH019911

10

15

20

mammal in need of such treatnent a therapeutically
effective anmount of conmpound, salt or solvate of
claiml. 4 Y The netihod of claim 39 wherein the pain
*BMp consi sting of inflanmmatory
|a¢gd pain, peripherally nediated
pain, “str glat éd pai n, cancer/pain, soft
tissue injury rela ®d pain, progressive di sease
related p neuropat hic pain and acute pain from
acute inj » acute pain fromtraum, acute pain from
surgery, oni ¢ pain from headache, chronic pain from
neur opat hi cRgondi tions, chronic pain from poststroke
conditions and chronic pain frommgraine. 41. The
nmet hod dformhalan(l39 wherein the pain is caused by a

ORI Ride I Lte B R ISR, Fhdthh P8 i GtteHa Yis O,

féﬁH oMY O Gerelf %lé'&%pd&ﬂﬁﬁﬁ%%bsﬁé?ﬁhh?%@ frdtHtRe levorotatory

sunburn, 'snake bite, spider bite, Insect sting,
nwonmmeﬁsaKbMauuemndbenlgn prostatic hypertrophy,
interstitial cystitis, rhinitis, contact
dermatitis/hypersensitivity, itch, eczems,

pHAr ynﬁ'cb'n%oﬁiﬁ&ﬂécbﬁpﬁsm? ﬂ!lﬁ@lé\ldrérotétﬁw ghaitfimer of a compound
causal gia, sciatic neuri mandi bul ar j oi nt
H@Ubaﬂgkhﬂ)perlpheral neuritis, polyneuritis, stunp

pai n, phant?n1llnb pAai n, post - operative i leus,

chol e st §ctony pai n syndrone, oral
neurfop arN:of s pain, reflex synpathetic
dyst Ba?rzre syndronme, neral gia

par est hetisg;” burnghg- nout h syndrone, post-herpetic

neural gia, f{rigem nal neural gia, cluster headache,

m grai ne kfeadache, peripheral neuropathy, bilateral

peri pheralk n2ur opat hy, di abetic neuropathy,

post her pet it neur al gia, trigemnal neuralgia, optic

neuritis, p%ﬂstfebrlle neuritis, mgrating neuritis,

segnent neuritis, Gonbault's neuritis, neuronitis,

cervico r%f&?\'r'%i( heur al gia, cranial neur aI gi a,

ARkt K95 BRI TR Ssthfl §$§>n YOS e |§‘FPW#S€EI%CH2, Yis O,

m gr ai nous nedr'al‘gi a, 1di opathic nedral g

i mdastQ avlensiusaid gnompqsﬁmmswubetmw}aﬁy ﬁeeWmm dime s
ur al 8{33 nasoci | tl neur al gj a, occipital neuralgia,

PRy 'SOMef g %?' i a, splenopal atine

33. - A pharmaceutical composition comprising a compound, salt or solvate
according to any of claims 1 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.

34. A veterinary composition comprising a compound, salt or solvate
according to claim 1 admixed with a veterinarily acceptable carrier, excipient or

diluent.

35. A method of treating or preventing a disease or condition in a mammal
114



neur al gi a, supraorbital neuralgia, vidian neuralgia,
si nus headache, tension headache, |abor, childbirth,
woresespoal cranps, and cancer. 42. A nethod f oPCT/US2004/019911
treating or preventing a disease or condition selected
fromthe group consisting of depression, Parkinson's.
dvikish skiseaseury cangdion iglafiestad by the maghdation efdelia opiaidy
[ [ t ' tion. diarr .
PSS PP LB A e 95 Fi8mal i neego
refchcareatagmt ios iprgventiens gerapetibailyiesfeetivengmotntiof a
mamal in need of such treatnent a therapeutically
FARRRYNGD S@tATROIGte 8f 6ound, salt or sol vate of
claiml. 43. The nethod of claim39 wherein said
t herapeutically effective anmount conprises a dose
r&hge Tie Methodbbokim . 3304hemin saidlthetapkulitdllyneffective amount

The nethod of claim wher ei [ d therapeutjcall
SRR 56 i GO RLIPRCbot 38! Mg iseA Bt 00 md
0.1 ng to about 500 ng. 45. The nethod of claim 39
wherein said therapeutically effective anount

chihpr | Bes metbiod of claimSSokhéreimsaiddberapauijcally effectivezaitount
. 46. A kit conprising i.n e or re ¢ i ners an

Tinnisest fhge S el b A5 17 B abedtidr,

treat or prevent mld to severe pain.47. A

phar maceuti cal conposition conprising a conpound, salt
c¥8.sol Ve meibed pliclain 36 wheriein saiddbafapeytiaaliyhetiective amount

TS § H08 R PP A LirBi o e REP g ng

compound, salt or solvate according to claim 19

adm xed with a veterinari I%\ acceptabl e carrier, .

e3&i pimetbed don prementingor eanad puldrterseyees, pain; gampiising the
: : g v in . ¢ _
8911 BT 1% SR RA B n L1 R VS BRI B A Blhoutcay

tefRative rimaeuritif magumpowad , | saltedrfsaivadte ©f atamnt. of a
compound, salt or solvate of claim19. 50. The nethod
of claim49 wherein the pain is selected fromthe

0 B Bicthod B i 30 R e Pl sBiRRIEPirbi the grou
reginaistidgpoiinflamavateny/pzin, rcentredly niediateel paip upgripherallyechediated
i R T TSigs R aese b S0 st iNoH el vain,
progressive disease related pain, neuropathic pain and acute pain from acute
injury, acute pain from trauma, acute pain from surgery, chronic pain from
headache, chronic pain from neuropathic conditions, chronic pain from post-

stroke conditions and chronic pain from migraine.

41.  The method of claim 39 wherein the pain is caused by a disease or
condition selected from the group consisting of osteoarthritis, rheumatoid
arthritis, fibromyalgia, migraine, headache, toothache, burn, sunburn, snake
bite, spider bite, insect sting, neurogenic bladder, benign prostatic hypertrophy,
interstitial cystitis, rhinitis, contact dermatitis/hypersensitivity, itch, eczema,
pharyngitis, mucositis, enteritis, cellulites, causalgia, sciatic neuritis, mandibular

joint neuralgia, peripheral neuritis, polyneuritis, stump pain, phantom limb pain,
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injury, acute pain fromtraum, acute pain from
surgery, chronic pain from headache, chronic pain from

wewsopHshi ¢ condi tions, chronic pain from poseGr/Us1064/019911

10

15

20

25

30

conditions and chronic pain frommgraine. 51. The
nmet hod of claim49 wherein the pain is caused by a
drastaperativeciaus, chelecyeltise peatmagariony pripugyndrome, oral

C rt t t
FRAFRbREPEh. EFRAREN Ul IFERIRICURENY, Biin Bare
T T T S e

i iRWADIa.trigemingl neuralgiay ﬁiUﬁF n*sead@@H@awgrame headache,

gfﬁ%ﬂr%grépﬁéd%ﬁﬁfhg B?étéféf é)%%llghb{é‘} rfﬁeuf"tSe:rﬁ@Eﬂ?.qlabetlc neuropathy,
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oglesscmi‘rwyngmi mdzmatg@amgealspusl newes|giae iddpAathic neuralgia,
alrcodils il A LEEE, TiarEs RutkiiBnasootiary
rﬂ&frﬁlg‘i‘& Whéurﬁé' @beﬁéhraﬂﬁé”éﬂﬂabf‘y neltdIgibes@lenopalatine

peri phieral neuropathy, diabetic neur opat h
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cervi cobrachi al neuralgla crani al neural gi a,
geni cul ate neural g gl ossopharyngi al neural gi a,
M3r ai Mntgthﬁélierairgafaﬁg OUP'@N&FH“@ arfispageypizcondition selected from

't%fd;{iﬁﬁtc%gsﬁﬁ@of praesslg?\"%rrklmggﬁ‘%%l& e Wg}gﬂijsc‘e alcohol

ned naso y neuralgra, occipitar

raslisee gestrwlsaunr%nyd@@orﬁuneﬁueabwrﬂatuﬁmbmombat diaerhea
neur al gi a, supraorbital neuralg vi di an neural g
s‘?ﬁﬁ d@va'éqda&ﬂ@eas@,r@?%re%am Iﬁ’éﬁeﬁsﬁﬁo?a'd dhethesi qqmprlsmg the

(St gtorf Udififs a&f%amgﬁfn N of sUBH O &Ht o therapeutically

ng or pre Rt ng a di sease or condition se

f effeotive eangountofeosnpound, sHlt oresolesteiafclaifat ki nson S
di sease, drug abuse, al cohol abuse, gastritis, urinary
i nconti nence, premature ejacul ation, diarrhea,

Cff‘i‘cerflP@HbthG@bﬁ b%Yrg%%P\k/ﬁéréi’ﬁ 38 a}f&nbﬁﬁbﬁé&tﬂfe}’amount

di seases, said conpr|3|ng

ambmpmsasea idoge range ohfrowl abhoutrzeal orlig mjalbomtr‘eaﬂﬁmg a
therapeutically effective anmount of a conmpound, salt
or solvate of claim 19.

44. The method of claim 39 wherein said therapeutically effective amount

comprises a dose range of from about 0.1 mg to about 500 mg.

45. The method of claim 39 wherein said therapeutically effective amount

comprises a dose range of from about 1 mg to about 250 mg.

46. A kit comprising in one or more containers an amount of the

composition of claim 1 effective to treat or prevent mild to severe pain.
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53. The nethod of claim49 wherein said
therapeutically effective anpbunt conprises a dose

WO 20000381 f r om about 0.001 ng to about 1,000 nBCT/B&2004/019911

The method of claim49 wherein said therapeutically
effective anount conprises a dose range of from about
*7% ngA PHaEpaceUtsEd cagposhionuaMpRSIAG @ MpRILIdnsal or solvate

T T S

nexcigiént év diluenc.onprising in one or nore containers an
anount of the conposition of claim19 effective to
treat or prevent mld to severe pain. 57. A
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O ore i e ATRASHEh TPoi0 B\ SRy el BRI <ofate
rdramonding o ictzinl 10 adméeidabitie acasterirarily exceptablet carrier, excipient
dilyent, 58. A veterinary conposition conprising a
YeRl, salt or sol vate accordi ng to claim25

adm xed with a veterinarily acceptable carrier,

exci pientor diluent. 59. A nethod for preventing or

t4®at i Agnethod foropreresting patreating mildretdevdre paip; sgidngethod

eindisine e BRBdt Atning i BRTOIE! dhpfs opfugst Heltment a
%E%é“u@ca@ﬁéﬁe&fv,e%&@ﬁteoﬁ% c6mplolihd Psalb8r s&bﬁe@dﬂéﬁﬁq 19.

of cllaim59 wherein the pain is selected fromt
group consisting of inflanmatory pain, centrally

i at-ad pai,n ripnheral redi a .pain,.s tural
B ot Bitfoc, B Rl Aol e b €8 18 Bpfhet] o) e irou
RInistinG Qg isfhiatehy SRS caretally ehediaiod pdlr UpeMsHdrally mediated
pain and acute pain fromacute injury, acute pain from
tRaitngruchienal éelfa&drpamwﬁrmr/@@w,SOMrS@HEdanar felatedrhain,

. | C | ]
JBGREsRro IR I BRU N HRUGHRARTh S arthBEUE BT from acute
dajuny,faoute pay ffomeraima, ddite paihfrdnodurgeat, mhidhivpairefrom
thqe%fai n is caused by a disease or conditjon selected
fheadache. ghreonis RIRJTap ngyrenatpisicangitians; ehronic pain from post-
rpdlggga(;'-t"-' | GEaindl gr ai ne,
hégadac @ﬁ{%t%cﬁgén%éﬁbqgﬁgﬁp%mgnake bite, spider
bite, insect sting, neurogenic bladder, benign

Bifoni ¢ s medhcket I et whetsirsesaiai Pevsed by a disese or
Soffeiifon selected from the group consisting of osteoarthritis, rheumatoid
arthritis, fibromyalgia, migraine, headache, toothache, burn, sunburn, snake
bite, spider bite, insect sting, neurogenic bladder, benign prostatic hypertrophy,
interstitial cystitis, rhinitis, contact dermatitis/hypersensitivity, itch, eczema,
pharyngitis, mucositis, enteritis, cellulites, causalgia, sciatic neuritis, mandibular
joint neuralgia, peripheral neuritis, polyneuritis, stump pain, phantom limb pain,
post-operative ileus, cholecystitis, postmastectomy pain syndrome, oral
neuropathic pain, Charcot's pain, reflex sympathetic dystrophy, Guillain-Barre
syndrome, meralgia paresthetica, burning-mouth syndrome, post-herpetic
neuralgia, trigeminal neuralgia, cluster headache, migraine headache,
peripheral neuropathy, bilateral peripheral neuropathy, diabetic neuropathy,

postherpetic neuralgia, trigeminal neuralgia, optic neuritis, postfebrile neuritis,
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pharyngitis, nucositis, enteritis, cellulites,
causal gia, sciatic neuritis, mandi bul ar joint

woewsabysr, peripheral neuritis, polyneuritis,PGL/US®04/019911
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srmrralgiaa,lsumamnbltalsnelﬁammndlaa nwualgta Slnus;elwaunmlestensmn

cerV| cobr ur al crani al neural
fahdg rﬁ@ 5 RERTD RSy 2l ﬁ%’%ﬁeél gi a,

rri grai nous neur al gi a I di opat hi ¢ neural gi a,
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rFEd neur al |a Sl raer' S neulrpal p). enopal,ati ne

GraPUP ZONSElIG Y PPisssiRtl aﬂgnaéw S2YendHSARysE, alcohol
SaBUse, @9@@&%@hﬁﬂﬂé@ﬂﬁé&ﬂﬁ\%ﬁ@écﬁr@mét@]R@é}acﬁﬁitlbﬁbdfatrﬁhea

menst f0al cranps, cancer. 62. A net
tceurmer/pglmrcam:emqulafgdlse@ﬁes@algle"esplr@fomddlseaaes,eaa@:mhod

t h t d Par ki
SR bldo §1 SRRy (S SRR ppl SF S50 rRatment 2
lméﬁﬁﬁémleaﬂyreﬁ@étﬂ)@érﬁb@nﬁbﬁ@ BbRipoBAd, §4l8bF 61@ate of claim 19.
cardiovascul ar disease, and respiratory diseases, said

nmet hod conprising the step of admnistering to a

e TAS G BF LTS Shigtp bRARREH B8k amoun
Cé(ﬁhﬁﬁ@é% a @6%1’5&‘?@& froth athowt! RO HsY theb@ut 600 ehg.
therapeutically effective anmount conprises a dose

range of from about 0.001 ng to about 1,000 ng. 64.

#1? ”Eflh‘é)fjné%ﬁo& lof‘bf%‘irﬁ%@"(ﬂﬁér%lﬁ‘sﬁi@' tﬂeH&féu%?ﬁW éﬁ‘é‘tlst ?mount

ectl ve anount I ses a dose

Ccompmisésoa a!beeu’aﬁ@@oﬁﬁorrﬁébodftlﬁﬂ migd) twdboiit ﬁﬂ(hmg 59
wherein said therapeutically effective anount
corrpri ses a dose range of fromabout 1 ng to about 250

66Th$nﬁ;cﬁo&QFEFauﬁ'c‘éﬁ)g\Nhgqcéﬁi‘ﬁaﬂrtthH Lﬁl@ﬁﬁ@éﬁ@étﬁ/e%ount

armunt e conposi tion ect’l ve
tecarapriges adesemange biifrom aleweriemgdiorabout 250 mg.

56. A kit comprising in one or more containers an amount of the
composition of claim 19 effective to treat or prevent mild to severe pain.

57. A pharmaceutical composition comprising a compound, salt or solvate
according to claim 25 admixed with a pharmaceutically acceptable carrier,

excipient or diluent.

58. A veterinary composition comprising a compound, salt or solvate

according to claim 25 admixed with a veterinarily acceptable carrier, excipient
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excipient or diluent. 68. A veterinary conposition
conprising a conmpound, salt or solvate according to
cPrfileps admi xed with a veterinarily acceptable

carrier, excipient or diluent. 69. A nmethod for
preventing or treating mld to severe pain, said

n®9.hodA eeethbdgongreveating ep trebtiag mil tot svieng pain, aald method

mamral, in need of such treatnment a therapeuticall %/
F9TBRI$IDgG thesiam ofadrinisaneg iria aammal in 8epd of sugh treatment a

el prSRR IR T CofePLRg. SAFLEPRRER e 25
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spaigestyuctutai oeiateqomln Camnarrmuadﬁbtussmbrlojmm reJaiad paiom
neur con chronic oSt str.o
G e GisE 0K bR paif S ioafi: ot A1 B TiR fom acute
rrﬁ}dwda&fte lafH fb@travRBehutt man sﬁrg@wwom (i from

di sease or condltlon selecte fromthe group
clmemlaslhen ghishieopaiadeemmeurepathicreanditiasisd chrartie painsfrom post-

I h hach b
R e AP bl pal B o Bt ot g,
neur ogeni ¢ bl adder, benign prostatic hypertrophy,
interstitial stltls rhinitis, contact
oet.nat The meﬁb@%pé eleémta9,wherein thenpaiads satsed by a disease or
p&ﬁ{&{tﬁkﬁ{ Lidetel &ﬁ'tﬁé@rof&&?ﬁéléfnﬁq BFﬁétle%Hﬁﬁ?s rheumatoid

causa SClaltlCc ne

'r@thirﬁlsgflbrorﬁyﬁilgiahﬁﬂgﬂalrﬂemelaidlaehepl@b}!rmﬂwel busn stinbumn, snake

pa| n, phantom|linb pain, post- ogerat ive ileu

hils, SEFAT e INSEELS TR Mesr oo Blas ey anigi prostatic hypertrophy,
ﬁ’tgrgﬁgtﬁ I&&/&&&a ﬁ\nlt@hgéﬁ\t%& 3erﬁ’@étﬂrs/ﬁﬁelr§éﬁ'{s§ma&a‘?té&ema

ystr Ialn arre syndromne,  mer
peliEyhditis] macositis mntgrmmMulstgsdcmlglapsctlamrenpmtlms; mandibular
neur al

trigem n neural | ust er headache,
rﬂPtﬂté‘ie A ian BSORBL T2 e L PRV IRURE oI AP, Pan, BEghigm limb pain,

post h {éﬂt“{é;%lqasgregﬁ XStﬂ ngfmﬁ nm#gisgp d(r)opmlecoral
nmuropathlc paist, Cdalamdtfs paalm,rneﬂex sympathetic dystrophy, Guillain-Barre
syndrome, meralgia paresthetica, burning-mouth syndrome, post-herpetic
neuralgia, trigeminal neuralgia, cluster headache, migraine headache,
peripheral neuropathy, bilateral peripheral neuropathy, diabetic neuropathy,
postherpetic neuralgia, trigeminal neuralgia, optic neuritis, postfebrile neuritis,
migrating neuritis, segmental neuritis, Gombault's neuritis, neuronitis,
cervicobrachial neuralgia, cranial neuralgia, geniculate neuralgia,
glossopharyngial neuralgia, migrainous neuralgia, idiopathic neuralgia,
intercostals neuralgia, mammary neuralgia, Morton's neuralgia, nasociliary
neuralgia, occipital neuralgia, red neuralgia, Sluder's neuralgia, splenopalatine

neuralgia, supraorbital neuralgia, vidian neuralgia, sinus headache, tension
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mgrating neuritis, segnental neuritis, Gonbault's
neuritis, neuronitis, cervicobrachial neuralgia,

wee@siadi3neur al gi a, geni cul ate neural gi a, PCT/US2004/019911

gl ossopharyngi al neural gi a, m grai nous neural gi a,

i di opathi c neural gia, intercostals neural gia, mammary
headarbe dabab chigpighnemensiryabcrapise éndi@nFeheur al gi a,

occi pital neuralgia, red neuralgia, Sluder's

neur al gi a, spl enopal ati ne neural gi a, supraorbital

Beur al/girethod fhrdreatiagrarl pyeventirigna sliseasd as oenditionssedected from
headache, | abor, childbirth nst r,ual cr arré)s, ab?\"d

S GERUD onSIStneLaARPTESTIOD: RATNTRPILE ClsP@veriiiggabuse, alcohol
%'b§1§85§a§’£ﬁti§,qprmah'( HEoRBhEREE br ﬁ%‘f‘ﬂjﬂehﬁg&ﬁ@ﬂ@n, diarrhea,
consisting of depression, Parkinson's 'di sease, drug
gardieyasdutarhdiseass) aad reapiratory diseasésaajd matbad icompeiging the
premaj ure. ejacul ati on, diarrhea,, cardjqvascul ar .
SR QL RITITSoES (P PATBRYIAIE dEeH ST Sush TR therapeutically
iV aRtbunt 81 atcepnpdurkt Baitiot sBad of Blafim PRIl i n

need of such treatnent a therapeuticallyeffective

anmount of a conpound, salt or solvate of claim28. 73.

B e crinpamefhinst o i pp SUEETE oA hergBLARAIK) <ffitaid qmount
QoRtbrises & GoseritigelofGRSmEbout 4.00magntdbelit afodd gign 69

wherein said therapeutically effective anmount
conprises a dose range of fromabout 0.1 ng to about

o s Pt oSk 8o G 6 TaalapEBLLa Y tive amount
lcfgsisel 4 dose plmyd oflfrorg dboutiBol ngelatiaut 508. mé. Ki t

conprising in one or nore containers an anmount of the
conposition of claim28 effective to treat or prevent

e 4 UheSMLRd BUlm 56 wifbrBRPL 4B SFULbEalicAR RS b Aount
conprising a conmpound, salt or solvate according to
Woanprisz8 sadoseexhge dffrempibutd cagtto aboly 250 cegt abl e
carrier, excipient or diluent. 78. A veterinary
conposition conprising a conmpound, salt or solvate

or o e . , tor .
A cpr bl bR eh A bRl cBhtaheito ¥R ARLBR S e, 1o
foompositicamof clgino 25taffeative ¢o triebtiot preventmilddaiseyersapain.
nmet hod conprising the step of admnistering to a
mammal in need of such treatnent a

67. A pharmaceutical composition.comprising a compound, salt or solvate
according to claim 28 admixed with a pharmaceutically acceptable carrier,

excipient or diluent.

68. A veterinary composition comprising a compound, salt or solvate
according to claim 28 admixed with a veterinarily acceptable carrier, excipient
or diluent.

69. A method for preventing or treating mild to severe pain, said method
comprising the step of administering to a mammal in need of such treatment a

therapeutically effective amount of a compound, salt or solvate of claim 28.

70.  The method of claim 69 wherein the pain is selected from the group
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therapeutically effective anmount of a conpound, salt
or solvate of claim29. 80. The nethod of claim79

wob@seda3the pain is selected fromthe group cRCEFUSI004119911

of inflammtory pain, centrally nediated pain,
peri pheral I y medi at ed pain, structural relat ed pai n
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arthritis, fibronyalgia, mgraine, headache,
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y, Interstiti cyst nitrs, “conta
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dhtsiretitial cysiitis, rfmoésna@mtec @awqidlsmmamrmwﬁyoﬂm eczema,

OIS, FeliBofs, SPBHT e<ByRabcrl AR p GHITREIRS, Srandibuier

Halre slehedlyiaa pe Aphérah BeOmtis, fpowﬁa;drrmgestuﬁqssgauhepngmbm limb pain,
neural gia, trigemnal neural gi cl uster headache

lﬁ%ﬁ*ﬂﬂ%am@al&&@h gholgsysiise Péﬁtme@pmmpamtﬁmngf@ng; oral
posl{rﬁér pgc% PQ’?‘“ E:‘Px%gt%cg?é aoaqh ar‘%ﬂ&k %XH\%%'EH’&FE ({iVS’trophgbgunlam-Barre

heur neur a

reyudréing, meralgiepaidsthetiear btlrrﬁng-mcgﬂhtsyndrdmel,rpdstfh.erpetlc
segnental neuritis, Gonbault's neurjtis, neuronitis,
cruralgdkhtegamial rﬁ'@HF%Q'@b glus@r%@achgumr@r@ headache,

%éﬂﬁé'ré‘lt r?eJFSHéﬁlyg bﬁ’ate?ﬂ %?lgﬁﬁf’éﬂ e Fc?da]tﬂf Wigb&@neuropathy,

al nous ne I'a, |op I'C neura
i pﬁs&hemﬂalr&urﬁglaaltr@gemma’anemjgm eoptid rgetmtlsl,\/postﬁebrﬂe neurltls
ney ra{ﬁ nasoci | i ar neuy al neural

Tarats Reuite, SeomATAIT R oM ibas Brui Depranits
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t.reati or venting a di sease i ti on .sel ec

flpg%:osqgls netﬁaﬁyla mamgnary neuraigia, Rlorfon’s neliral gia, nasocehary
neuralgia, occipital neuralgia, red neuralgia, Sluder's neuralgia, splenopalatine
neuralgia, supraorbital neuralgia, vidian neuralgia, sinus headache, tension

headache, labor, childbirth, menstrual cramps, and cancer.

72. A method for treating or preventing a disease or condition selected from
the group consisting of depression, Parkinson’s disease, drug abuse, alcohol
abuse, gastritis, urinary incontinence, premature ejaculation, diarrhea,
cardiovascular disease, and respiratory diseases, said method comprising the

step of administering to a mammal in need of such treatment a therapeutically
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t he group consisting of depression, Parkinson's
di sease, drug abuse, al cohol abuse, gastritis, urinary

w0 psneileence, prenature ejacul ation, diarrheaPCT/US2004/019911

cardi ovascul ar di sease, and respiratory di seases, said
met hod conprising the step of admnistering to a
rifandive amoiwd @f gfcarneeund. saltassolvate W elahands.cal | y

ef fective amount of a compound, salt or solvate of
claim?29. 83. The nethod of claim79 wherein said

t7%r aprs imethdd/ oftlbiza BOweheminisaidcheripesitisally eifsetive amount
range of from about 0,001 ng to about 1, 000

.84,
OpRSasRIdese Fangeetgommahayt9.QRl ;g We@%&ufa%mq/
ef fective anmobuntconpri ses a dose range of from about
0.1 ng to about 500 ng. 85. The nethod of claim79
Whkr ei Thesmiethddhef apimtGOoshéneiresdiddherapeantioaliyt effective amount
conpri ses a dose ran of fro bou about 250
RPMREEes/2 kpse K Pgﬁ'ﬁa@ abou T gp0 f%%@%%amr s an
anmount of the conposition of claim?29 effective to
treat or prevent mld to severe pain. 87. A
phar nedwtrietiadd obalpim 69 whereimpaidthe peutioathoefiectiveamount
or sol vate ,accordin o claim31 agdm xe th a
HostRen A Fess ryres detdmai iy modp Besit pbbatie™or
diluent. 88. A veterinary conposition conprising a

conpound, salt or solvate according to claim 31
affim x Al kikicompiising isroneaot mpre coniaingss @ncamelet of the

ocimbosifon Bl ool 2BtaciV 0 R HreBhn BRLE R Bl i

the step of admnistering to a mammal in need of such
treatnment a therapeutically effective anount of a

. cohpovh@harnaeewica sprppsition comprising a cpmporid, gattips golvate

N AT AR ERA f e crir.

re@igiésicordlivent.per i pheral 'y nedi ated pain, structural
rel ated pain, cancer/pain, soft tissue injury rel ated
pai n, progressive di sease rel ated pain, neuropathic

PAd.n %%ﬂeﬂtﬁta%eﬁtjnﬁpgﬁﬁﬁ‘c% (Rird'h Eothndifid, 8aR B BolvaRn
trauma, acute pain'fromsurdery,” chronic pain from
hesdadihg to claimm T agmixed withanate ity acceptabiet ¢arrier, excipient
chrgnic pain from poststroke conditions and chronic

g diluepbm i gr ai ne.

79. A method for preventing or treating mild to severe pain, said method
comprising the step of administering to a mammal in need of such treatment a

therapeutically effective amount of a compound, salt or solvate of claim 29.

80. The method of claim 79 wherein the pain is selected from the group
consisting of inflammatory pain, centrally mediated pain, peripherally mediated
pain, structural related pain, cancer/pain, soft tissue injury related pain,
progressive disease related pain, neuropathic pain and acute pain from acute
injury, acute pain from trauma, acute pain from surgery, chronic pain from
headache, chronic pain from neuropathic conditions, chronic pain from post-

stroke conditions and chronic pain from migraine.
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91. The nethod of claim89 wherein the pain is caused
by a di sease or condition selected fromthe group
weonsistisng of osteoarthritis, rheumatoi d art hPCT/US2004/019911
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5 R SBRRE Bl Robl et AREKRER! biher RARITRI AR Wypertophy.
rlmfelrsntgad;xcmmlshEhlnlhed@mtammaﬁnlslhy@emmtwﬁysmmre@zema,
eyt eosiiaiaite, cellga crilsaiei S ewitss pagndibular
e B o RS LS B PR mb pain,
mmt-!wgepmt\neolamsugladﬂgcwstitisr PQMMectnmyr faig |sand_tm_n$,c0ral
neuriti ast ril.e neurij n t .

10 Jiirabedic S ChrgorBahuphel sulhpie Bslaphi Clivain-Barre
Hindr&Rb! Rehhigla ﬁ%éﬁieﬁbﬁ; b@rrni’d!j Aloufi® 8yRdnde, post-herpetic
gen|culate neudr al gi a, gl ossopharyngi al neuralgla

ma;naigraaa@garmmeénguwlgladcluparme@dﬁ@heamwrame headache,

R ol ) BEPERG L BT 08 gty

rpﬁﬂ;tlﬁ?@r@eﬂb ﬂbﬂral@buﬁ@erﬁnaﬁwlﬁbmla% optie! rewoitial pb$tf@3rlle neuritis,
neur al gi supraorbital neuralg vi di an_neural g

15 éﬂlﬂj@t'ﬂgaa@l‘érﬁﬁe seg@esiay mqh@aaa@ﬁmbaualﬁdﬂeursm ﬂ@Hqut'thS
0 |[:55'|"§ch%ﬂ ﬂgﬁ%lglgngra%?é]‘?%ruralg% g’?n%ﬁaﬁB%efu?él

atrng or preventing a di sease condition geﬁ’ected

fglossdpmargiglimerralgics tmigeainbusi apuesgia pidiog2thici repalgia,
di sease, drug abuse, al cohol bus aet ri tléié uri nar%/
Iﬂ@@?@stﬁ@mralg%mmn@%@ 9'?» Qi s, PeW@igia, nasocillary

\ﬁé@Yeﬁ%%BLpﬁél ér%@g re@%qrsggg riQ5s Héén%?%égspléﬁbﬂalatme

conpri ste mnistering t
20 rrwr.rralgla rsupmﬂbrbél reaurhlgia, emdlanmuealgiaesmmedte'amchg, tension

Iescashe: 1258, SRIRBIE, FOHRAL Fiaro el sai 0

therapeut| cally effect i ve anount conprises a dose
range of from about 0.001 ng to about 1,000 ny. 94.
B2 oA ethod for maﬁr@OWewenmn@amhiseaserqmndlm $slected from

ec[we%%u;\)/ %onsm%J ing of depression, Parkinson’s disease, drug abuse, alcohol
25 abuse, gastritis, urinary incontinence, premature ejaculation, diarrhea,

cardiovascular disease, and respiratory diseases, said method comprising the

step of administering to a mammal in need of such treatment a therapeutically

effective amount of a compound, salt or solvate of claim 29.

30 83. The method of claim 79 wherein said therapeutically effective amount

comprises a dose range of from about 0.001 mg to about 1,000 mg.

84. The method of claim 79 wherein said therapeutically effective amount
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conprises a dose range of fromabout 0.1 ng to about
500 ng. 95. The nethod of claim 89 wherein said

wao bhesamast i cal |y ef fecti ve anpbunt conprises a POBFES2004/019911

range of fromabout 1 ng to about 250 ny. 96. A kit
conprising in one or nore containers an anpunt of
1IRERIIRRSSA Bpem range phirammAbaitlet ma,to alboyt QG mer

prevent mld to severe pain. 97. A pharnmaceuti cal
conmposition conprising a conpound, salt or solvate

&85 or divegniethed of ohaid 7@dnhereth gaitilthargprarticalbeefféctvie"amount

acceptable carrier, excipient or diluent. 98. A
VENRYISeRr3 deserRRge of ORIt g ta %&%3@3@9% t or
sol vate according to claim 32 adm xed with a
veterinarily acceptable carrier, excipient or diluent.

$B. A Avkitlcothdrisinginesrendi mpre contadzersam ambodnt of thever e
Forboiysel Sh s Tephar esBrg it Bl Eai?

therapeutically effective anount of a conpound, salt
or solvate of claim32. 100. The nethod of claim99

vBver ei A phasmpeeuticat cemipesitiod donmyprising agooupowsh sak or sglvate

of inf.lammatory, pain, centrally nediate ain .

Fecoping B Pl adueEiv 2 anartetr e Sicbatante arrer,
ShtsH diluepeft tissue injury related pain,

progressive di sease related pain, neuropathic pain and

acute pain fromacute injury, acute pain fromtrauma,

3 oni R O BrnRTbARES Y e R B Rp e, REERF 58Fate,
faceording e trmaes tadshixadonih anedteii=ay acoeptabler camier, excipient
m grai ne. 101. The nethod of claim99 wherein the pain

iof dilgskd by a disease or condition selected fromthe
group consisting of osteoarthritis, rheunmatoid

arthritis, fibronyalgia, mgraine, headache,

t8Mt hak heathbdl for, prevehtingor seatliey hiiltido sewerepaini, seid method

i nsect ,sting, neurogenic bl adder, benign prostatic
IRAPRRISIG HE SteRt ws&w&g/mm%vmah?mng@fi of geit Heatment a

Stﬁg g ngﬂ:?@Xﬁ@&%@hbhm dfa c&hﬁg?nggﬁu solvate of claim 31.

nmucositis, enterit ites,
causal gia, sciatic neuritis, mandi bul ar joint

S BrineBid Bheafn el Wiersin e gefaclsirom B group
CAYISRENG Lot ihRam RRE6AYB5HiIS CeiRallD A dtisteap AREpertErally mediated
pain, structural related pain, cancer/pain, soft tissue injury related pain,
progressive disease related pain, neuropathic pain and acute pain from acute
injury, acute pain from trauma, acute pain from surgery, chronic pain from
headache, chronic pain from neuropathic conditions, chronic pain from post-

stroke conditions and chronic pain from migraine.

91.  The method of claim 89 wherein the pain is caused by a disease or
condition selected from the group consisting of osteoarthritis, rheumatoid
arthritis, fibromyalgia, migraine, headache, toothache, burn, sunburn, snake
bite, spider bite, insect sting, neurogenic bladder, benign prostatié hypertrophy,

interstitial cystitis, rhinitis, contact dermatitis/hypersensitivity, itch, eczema,
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neuropat hic pain, Charcot's pain, reflex synpathetic
dystrophy, CGuillain-Barre syndrone, neral gia

w@a008s0418t i ca, burni ng- nout h syndrone, post - heP@EBUS04/019911
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© dhREPYR §0RSIHAR O

neural gia, trigem nal neural gia, cluster headache,

m gr ai ne headache, peri ph I t
@%Wyw mH@Qﬁlq,eb aqe]i@lllt%j ﬁ{gﬁ@ttgg e pakb%,t qﬁpatlcang&ntls mandibular

ﬁ&?‘ltt H?P%?élbch?m&hﬁg@unt g 'pgﬁmeﬂﬂ is rh%'fn? g}%lﬁ pl%’ﬁtth limb pain,

eur i neuriti’s,
Wm@beétlvealﬂust clsoleCpstitisy bbsmaEmtomyspaln e;tyndmme,soral

i A B iy ot o
| aﬂﬁ?drﬂ@“ﬁle?ﬁﬁfaf#)%gthétl%oﬂlﬂn ycjln'i?ﬁﬂ'r'i@ H(Br%m'\% post—herpetlc

er cost 'a, nanmary neural gi a,
meauralgé, drigeramat nbueaiglanelustdr@eadaobe,l mlgrainenmcmcgea
N o —
| Juise @ﬁ@ﬁ%ﬂ?alglbeﬂﬁje?ﬁinﬁﬁﬁ&%l%ﬁ‘% dpﬂ%eurﬁ’%l 6§ﬂfé5rhe neuritis,

nstr cranp cancer A net hod
tmigaatingyneuritjs, eegmenh@ rualmitls{eﬁgmhault@olmrtt|s@neymmt¢& ed

DR Bl fBuFaR, Sl BordB SRRl TREBRET 2,

| JI6888p al RERERiA MRigPaiAGUS AbuRgiadidisgdiriz, neuralgia,
cardi ovascul ar dlsease and resp |rator i seases, said

ripteneestalsmauraigia ma]r@nzﬂrweyfala@ni\/mrmrbs neyralgiagnasociliary

m&g %,%Cgm%hﬁé Qb{)erﬁd;'gé a$ PH%{ ?Q%Wdl(‘{flgl %ﬁ(denopalatme

Alairalgda, slipdaorbhal meirblegh, ofdlahalemrﬁgla\;\/smm treazhsictie, tension
therapeut| cally effective anmpount cog)rl ses a dose

rgasacee, bom @iebirthy noensting! FERNRBBIANCHMS 'ny.  104.

The nmet hod of claim99 wherein said therapeutl cally

ef fective anmount conprises a dose range of from about

@2, oA heethbd dor hétimgor fevenflig ardisdast af caridiiion Sélected from

wherei n said ther?ﬁ%é@s@%d% efué%%'{s\é%‘%%e ar%gwsege?ﬂﬁom'

@oué&oga?ﬁtlﬁ ﬁrlﬁééggﬁé&itfﬂ%nb &'é%é%ﬁré@fa‘éu%@i@hadmaan

anount Yo sition of claima32 effective to
tcardiovascylaedispase; antl tespsratmy@llmses a7 methodmeouprising the
of For

BB & demisidrinadheh memmp! Bt Shs S fRainiTy A fprapeutically

effective amount of a compound, salt or solvate of claim31.

93. The method of claim 89 wherein said therapeutically effective amount

comprises a dose range of from about 0.001 mg to about 1,000 mg.

94. The method of claim 89 wherein said therapeutically effective amount

comprises a dose range of from about 0.1 mg to about 500 mg.

95. The method of claim 89 wherein said therapeutically effective amount

comprises a dose range of from about 1 mg to about 250 mg.

96. A kit comprising in one or more containers an amount of the
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consi sting of hydrogen and G al kanyl; R3 is sel ected
fromthe group consisting of hydrogen, G . 8al kanyl,

wh2006/00313( Ci - 8 ) al kanyl, C2-8al kenyl, C2-8al kyPyT/pS1084/019911

8cycl oal kanyl, cycl oal kanyl (C i .8)al kanyl ,

Cl1. 8al kanyl oxy(C 8) al kanyl , C sal kanyl t hi o” i .
-cgmpacisn of 9@7,1 g»ﬂﬁﬁchtlvg 1o %’Qﬁypl” pavient mild to severe pain.

- sal kanyl oxycar bonyl, halqgi .3(C -8 )al kanyl car bonyl,
fornyl, thiofornyl, carbam i doyl, phenylimno(C i

B).al k/aphlarmadfmmda( &mpasulahmmrlsmglamplmpmind, salt or solvate

_8)al ken phe C.i al k napht hyl (C | .
apeeryl aaicvc %@%@@ﬂw% Bﬁ%mcﬁa %I%é%pét}he carrier,

yl and heteroaryl are optionall
%ﬂ%‘%ﬁ%ﬁl Wlhth one to three substituents Y
i ndependent I y selected fromthe group consisting of
%8a6 y ka ﬁycgqgglggl?oégpm |6r)g§|?nkcﬁg¥l oxr?é saﬁnor sblvqte
%%btcgng It&@ a@r@% adifrixed \ﬁﬁﬂféﬂb&téﬁ{&ﬂ*‘éb%ﬁtab@ carrier, excipient

| car yl am no, 6 al kanylthio
aridiloghtul f onyl , hal ogen, hydroxy, cyano,
fl uor oal kanyl , thioureido, and fl uoroal kanyl oxy; or
optional ly, mhen phenyl and heteroaryl are optionally

WSt iA Hﬁeﬁﬁoé‘%ﬁbr@()@nﬁ&@éﬁ freaeiy milattbaehere painagaidansthod

carbon atons, the two substituents together form a
glangprésing thmsmu aftagminiséerinchto & enadmeel impeed ¢f pdch treatment a

ﬁ@%@%ﬁﬁ;@ﬁ;ﬁ%&&%ﬂg@@@? {;ﬁl{pgggn&; Sql{ &J@ ?at% oftilm 32.

i ndependently selected fromthe group consisting of
1}iadrogT G - al kanyl, C2.6al kenyl, Creal kanyl oxy,
Cho r@meﬂm Qéﬁlwrawﬁﬁher&mﬂjerealauﬁﬁﬁgﬂc; rag e group

tor9 an@ac! ‘f'ﬁé@g@ﬂ M p&fipttrally mediated
any xyca i I'am noc ’ne

paln structural related paln cancer/paln soft tlssue injury related pain,
progressive disease related pain, neuropathic pain and acute pain from acute
injury, acute pain from trauma, acute pain from surgery, chronic pain from
headache, chronic pain from neuropathic conditions, chronic pain from post-

stroke conditions and chronic pain from migraine.

101. The method of claim 99 wherein the pain is caused by a disease or
condition selected from the group consisting of osteoarthritis, rheumatoid
arthritis, fibromyalgia, migraine, headache, toothache, burn, sunburn, snake
bite, spider bite, insect sting, neurogenic bladder, benign prostatic hypertrophy,

interstitial cystitis, rhinitis, contact dermatitis/hypersensitivity, itch, eczema,

‘ pharyngitis, mucositis, enteritis, cellulites, causalgia, sciatic neuritis, mandibular

joint neuralgia, peripheral neuritis, polyneuritis, stump pain, phantom limb pain,
post-operative ileus, cholecystitis, postmastectomy pain syndrome, oral
neuropathic pain, Charcot's pain, reflex sympathetic dystrophy, Guillain-Barre
syndrome, meralgia paresthetica, burning-mouth syndrome, post-herpetic

neuralgia, trigeminal neuralgia, cluster headache, migraine headache,
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di (C i .6al kanyl)am nocarbonyl, C -6
al kanyl car bonyl am no, C -6 al kanylthio, G -

wa@bdoangdisul f onyl , hal ogen, hydroxy, cyano, PCT/US2004/019911

hydr oxycar bonyl, C6-i oaryl, chronanyl chronenyl,

furanyl, im dazol yl, indazol K , 1 ndol yI i ndol i ny I

i Resinhesal nsuropakygbilateral eriphessd neusarathy., dla%t%aa@wwpathy,
w&g%%ﬁy:n%kalgf%ﬂﬁ%%hal Rgurac\gq&yt{)ptldoﬁféﬂﬁf%l }Sbstfebrlle neuritis,
Omigrattiod newtitis, egrantaiyeuritisi @@Irml‘zamtyé nemtlmweammwé,,
tetrazolyl, thiazo]lyl, thiophenyl, fl uoroal kan I and

f G]RYICORTACAIR) INGkYAITiSH CEﬁR‘@'d’r%rﬁk‘B'a \aesicUtate; neyr:

RS el PR A be PEhAa, Rio AR r%ﬁéﬁy

whisreostalsheeuralpial marinaha/ryirmusalgex;ﬂ\w'tdnsneutwglgr naq;ncmary

o rgentfr ﬁé%oﬁ%éév@wﬁd@ﬁ@rmﬁﬂ%ﬂ@&% BRUFIG Spignopalatine

lé’gﬁ&an(ﬂeurgl@H‘%mds’ headache tension

%i an am no, kanyl am no,
dne{aﬁachgﬁmtioamhll)jbrrtmmner@mml arampy,larw bam;ﬂr C-6

al kanyl car bonyl oxy, G - al kanyl oxycarbonyl, C

- eal kanyl ani nocar bonyl , C al kanyl car bonyl ami no, Ci

ﬁ@i kagyhéthba foﬁire@uri@] Blaﬁbé'véHhﬁ@ﬁ)ﬂlseéh'ﬂ @lg@dhdlﬂ'b‘iﬁjéélélﬁed from

ano, fluoroal kanyl "and fluoroal kanyl o is -
rmlp cowalg’ﬂ@ of dep@sglqmr, P@rkwsq)@sqsg@)en ﬁrug;abuse alcohol

%Fé “Rap . inddbeaiiicboS, dishabia Sk idiaRL g Bt

P&B&ﬂmgwlaﬁdis’éa%,céim Fd¥pirataty idisddeseedid method comprising the
step of administering to a mammal in need of such treatment a therapeutically

effective amount of a compound, salt or solvate of claim32.

103. The method of claim 99 wherein said therapeutically effective amount

- comprises a dose range of from about 0.001 mg to about 1,000 mg.

104. The method of claim 99 wherein said therapeutically effective amount
comprises a dose range of from about 0.1 mg to about 500 mg.

105. The method of claim 99 wherein said therapeutically effective amount

comprises a dose range of from about 1 mg to about 250 mg.
106. A kit comprising in one or more containers an amount of the

composition of claim 32 effective to treat or prevent mild to severe pain.

107. A compound of Formula (I):
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108. The conpound according to claim 107 wherein Ri
and R2 are substituents independently selected from

w0 b@s5gexsp consi sting of hydrogen and C-|. 4al keeyUS09019911
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The conpound according to claim107 wherein RL and R2
are substituents independently select%p fromthe group
consi sting of hydrogen, neth et hyl .nd propyl . 110.
The conpound accordi ng; W -Nelh Rl and R2
are substituents i AHeper edfrom the group
consi sting of hydrogen and & ] ? he compound
according to clai m107 wher eifn R3 iselected fromthe
group consisting of hydroges; ¢ -sal kanyl,

C2-8al kenyl, C2.8al kynyl, CA*dsal kanyl oxy~-t

-sJal kanyl, Ci - sal kanylthteNC-i -sJal kanyl,

hydr oxyC-i sal kanyl thioforﬁyl,

phenyl i m noCC*al kanyl, phenyKd -sJal kanyl, and
heteroaryl (C i .8)al kanyl Fonmedai{¥) phenyl and

ryl are optionally substituted with one to
{\&bgrre?@ubst ituents independently selected fromthe

group RpBAY Vdjé\@ éifbs@tdents mdepanbiently %I@cf%&%%he%{rou
optionally, phenyl and heteroaryl are optional

substit ut edC%&lﬂlﬂgmf @ﬁﬁ@%ﬂ aediG.cattemyhed to adj acent

Ci gt ot beeerERd @ R b hd 80P4rGoe iy,

from Q( CH2) nalam(cé)'alkanmecpgmmwnobmwr@l 5. de9ciehmkiaiiyl,

107 wherein R3 is s oup consi Sti ng

of hydr ogencyql\%q'h@fliyl(CmBD@‘kan)ré G\BB*W@']@PX}S(C1 s)akasyhyl |

hydr oxyet h I t

p%enet %yl ydhn%é %@@gﬁﬁw)ﬂﬁw Slawwa’ny éin the
phenyl in a@ygaikde)xw;artbcmymh’ajoﬁg(ﬁsg)alkmylcarbonyl formyl,
optionally UStItute wi.t h one r.oxy! . 113
The corrpountg RERYlgFArhamimidoyl rﬁ'l%‘b’"m#'é? 1f$)

compoand aceacas Bk DRI 'E%e“eﬂ@ﬁs i

t hree naphthyi( C1 g)alkanyl and heteroaryl(C1 g)alkanyl; wherein phenyl,

naphthyl and heteroaryl are optionally substituted with one to
three substituents independently selected from the group
consisting of Cy.salkanyl, Co.salkenyl, C4.salkanyloxy, amino,
C1.esalkanylamino, di(C+.ealkanyl)amino, Cssalkanylcarbonyl,
Ci.salkanylcarbonyloxy, C1.salkanylcarbonylamino,

Ci.ealkanylthio, Cqalkanylsulfonyl, halogen, hydroxy, cyano,

fluoroalkanyl, thioureido, and fluoroalkanyloxy; or optionally, when

phenyl and heteroaryl are optionally substituted with two
substituents attached to adjacent carbon atoms, the two
substituents together form a single fused moiety; wherein the
fused moiety is selected from the group consisting of -(CHa)3.5-
and -O(CH;)1.30-;

R4 is one to three substituents independently selected from the group
consisting of hydrogen, Ci.salkanyl, Cs.salkenyl, Cy.salkanyloxy,
amino, Cq_galkanylamino, di(C1.salkanyl)amino,
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substituents independently selected fromthe group
consi sting of hydrogen, C .6al kanyl, Ctal kanyl oxy,

w@2@abbasy| anm nocar bonyl , Ci 6al kanyl car bonyPErismp4/019911

hal ogen, hydroxy, C-i oaryl chromalny: chrgmlsnyl I

f [, i nda i ndol y i ndol i ny

i ggla%ol i ny 162'2%%’(]??\@9?‘?4 16?@‘@FM503MFWOXY’ soxazol yl ,
Pt ) S RSO BH A 5

pyri A

qui nazol i nydl(iqaﬂlk?ylegcenﬁrmyﬁ ﬂﬂgglkan%lgarbm@dme arnivbo,
conpound acCorRAINS & ke RlRaY e halomss Sydimey: evano,
Lo Subst | tWRTLSycIBERANE Ny, SRIORARIRA diTBMeRE iy

consi sting of hydrogen C—ua anyl,
hal ogen, phIQHWZOlYlurFEia?Dlyl iindalylz Giddlinyi, mdmdnlmh/l isoquinolinyl,

ot b azol YO &R, GPG2EIG, LORROWHERH Sxpro prazin
pyrazol yl, Wét@i?zlppbibamﬁw b?ﬂldﬁhbl’ Ebﬁ"n'idﬂmgl PYrolyl, quinazolinyl,

pyrrolyl, quinoliny tetrazol yl
t hi opheny! qlﬂﬂ@“ﬂw&%W'ZlM&UIW|mh¢@mzblydcﬂ'mzblyig

O e IR . BB B B SIS B4 b BBty wher

hydr ogen, R} Bytvo sutstituants bttasked fd Q@’Jé@enﬁcarﬁbn atoms, the two
6- phenyl, 5- or 6- pyridinyl, 5- or 6-furanyl, and
hydroxy. 118¢bstiyents, fabmct sinaly fused nadisfyl wherein the

wherein Y i 0 )
Cl'ai m 117 vReraroifl if SBlecl P oA BRERERIEE o (CHss
i ndependentadnd éb(l(&dzgt)ego-f romthe group consisting of

9. The conpound accordi ng

1
QYST ?nﬁ’&?a‘?rb%eh gﬁkg)%“ﬁimms’@@ﬁndﬁﬂtby Sqiﬁét%iofmdha group
o a2t AR AN L BB 5 ety
122. The camioontaslsanyaming,di(@aakabyfamires,ein n is

o & T R BISR e s BLS, e 2
C1-salkanyloxycarbonyl, Cysalkanylaminocarbonyl,
C1.salkanylcarbonylamino, Cy.¢alkanylthio, Cy.salkanylsulfonyl,
halogen, hydroxy, cyano, fiuoroalkanyl and fluoroalkanyloxy;

A is ~(CH2)m—, wherein mis 2 or 3;

Y is -(CHz)nX- or -X(CHa),-;

XisOorsS;

nisOor1;

Zis OorS;and
enantiomers, diastereomers, tautomers, solvates, and pharmaceutically
acceptable salts thereof.

108.  The compound according to claim 107 wherein R4 and R, are
substituents independently selected from the group consisting of
hydrogen and C.salkanyl.
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Formula (1) wherein R is C -3 alkanyi; RZis G-3
al kanyl or hydrogen; R3 is selected fromthe group

weonsiostisng of hydrogen, G _8al kanyl, C2-8al keemyUS2004/019911
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C2- 8al kynyl, G .8al kanyl oxy(C i .8)al kanyl, G
8al kan 1yI t hi o(Ci  .8)al kan‘y hydroxyC i gal kagl
t APBf orhA corpheuyd aﬁp%* ng fo clgiaR4nyerenBngnd &z are

| k L0,
oheny as%%’"w%ﬂgsr *8@%9%”@%%’%%‘?%‘%??@* B et Baffingof
one t o hydregers uhsthyl, etntl andngepgindent | y sel ected from

the group consisting of Ci - al kanyl oxy and hydroxy;
or optionally, when phenyl and heteroaryl are

opjh onq*Heyc&Hgégha ubeskaid b &1 %?m%rgmgﬁ taga rRached

to adjacent c on atons,” the two s

t oget hesubStiiuents mdagbedémtgmblemedtfwmvkhelg&bup tbwsisting of
noiety  is selected from-Q(CH)i-3 q -; R is one to

t hr eengﬁgqm%w‘fgthyﬁdependent |y selected fromthe

group consisting of hydrogen, Ci - alkanyl,

C-i-eal kanyl oxy, G _6al kanyl am nocar bonyl, Ct-

afl khnyIwarckmnpDumd aocorHMQ:)@etrlalnmﬂ(:W(M]@reng |scm1g¢ted from the
chr oman chra

|
ndor yioroun SERSRERY of bydthaBN: Gy skeRdoth ke RfrCEsdlkinyi,
i sot hi @%manylo&yp@émbnym@pQélkﬁhwm.aod s)élkaﬁ;ﬂl yl

pyra2|nyl pyrazo dazi nyl

pyri mi ydmxprya&k@nyh, thlqﬁmrmdh cﬂheﬂyllmll‘tm(?ma))éikﬂ]‘lyl
Oht opnensT G SRUAHE i atet B roblinpls WheReit pheffand

i ndepemlé@érbbwl 2w eptietalfy ubstitited Nﬁtﬂpoﬁé)ftstrﬁée @gb9fftuents
hydrogen and hal ogen; A'is CH2CH2;Y is O, S,

CH20
ocHe:  Mdependently Selesiad Baetthe Qi“PblﬁtQ@nné@iﬁl%@f Ci. salkanyloxy and
tauto el g&%@é@&na}ﬁ”%h@ﬁﬁ%un Hh& ‘ﬁ% QR}FSP& ﬁg iGnally

salts aecordi
124 wheubsiitukkd with élvbysubsfR2ents aﬂtd&yﬂecblro adjacent carbon atoms,

the two substituents together form a single fused moiety; wherein the
moiety is selected from O(CH>)4.30.

112.  The compound according to claim 107 wherein Rj3 is selected from the
group consisting of hydrogen, methyl, allyl, 2-methyl-allyl, propynyl,
hydroxyethyl, thioformyl, phenyliminomethyl, phenethyl, and
heteroaryl(C4.g)alkanyl; wherein the phenyl in any phenyl-containing
substituent is optionally substituted with one hydroxyl group.

113. The compound according to claim 107 wherein Rj is hydrogen or
methyl, allyl, heteroarylmethyl.

114. The compound according to claim 107 wherein R4 is one to three
substituents independently selected from the group consisting of
hydrogen, Ci.salkanyl, C1.galkanyloxy, C4.salkanylaminocarbonyl,
Ci.salkanylcarbonylamino, halogen, hydroxy, Cg.1oaryl, chromanyl,
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116. The compound according to claim 107 wherein R4 is one to two

substituents independently selected from the group consisting of
hydrogen, methyl, methoxy, bromo, fluoro, 5- or 6-phenyl, 5- or 6-
pyridinyl, 5- or 6-furanyl, and hydroxy.

117. The compound according to claim 10 wherein Y is O or S.

118. The compound according to claim 117 wherein Rs is one to two
substituents independently selected from the group consisting of
hydrogen and halogen.

119. The compound according to claim 107 wherein Rs is hydrogen.

120. The compound according to claim 107 wherein A is (CH2)o-2.

121.  The compound according to claim 107 wherein X is O or S.

122. The compound according to claim 107 wherein n is 0.

123. The compound according to claim 107 wherein Zis O.
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* A~ \\ Ro

Rs

A

N

Rs

Formula (1)

wherein Ry is Cq.zalkanyl;

Rz is Cqzalkanyl or hydrogen;

Rs is selected from the group consisting of hydrogen, C1_galkanyl,
Ca.galkenyl, Cygalkynyl, C1.galkanyloxy(C.g)alkanyl,
C..galkanylthio(C4.s)alkanyl, hydroxyCi.galkanyl, thioformyl,
phenylimino(C.g)alkanyl, phenyl(C.g)alkanyl, and
heteroaryl(C.g)alkanyl; wherein phenyl and heteroaryl are optionally
substituted with one to three substituents independently selected from
the group consisting of C1.salkanyloxy and hydroxy; or optionally, when
phenyl and heteroaryl are optionally substituted with two substituents
attached to adjacent carbon atoms, the two substituents together form a
single fused moiety; wherein the moiety is selected from -O(CHa);.30-;

R4 is one to three substituents independently selected from the group
consisting of hydrogen, C4.salkanyl, C4.salkanyloxy,
Cs.salkanylaminocarbonyl, Cqsalkanylcarbonylamino, halogen, hydroxy,
Ce-10aryl, chromanyl, chromenyl, furanyl, imidazolyl, indazolyl, indolyl,
indolinyl, isoindolinyl, isoquinolinyl, isothiazolyl, isoxazolyl,
naphthyridinyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyi,
pyrimidinyl, pyrrolyl, quinazolinyl, quinolinyl, quinolizinyl, quinoxalinyl,
tetrazolyl, thiazolyl, and thiophenyl;

Rs is one to two substituents independently selected from the group
consisting of hydrogen and halogen;

A is CHyCHy;
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Y is O, S, CH20 or OCHy;
Zis O; and

enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.

125.

126.

127.

128.

129.

The compound according to claim 124 wherein R, is ethyl; Rz is ethyl or
hydrogen; and Rs is benzo[1 ,3]dioxol-5-ylmethyl, carbamimidoyl, 1-H-
imidazol-4-yl methyl, phenyliminomethyi, 1-prop-2-ynyl, thioformyl, 2-
hydroxyphenyl-methyl, hydroxyethyl, methoxyethyl, 2-methyi-aliyl, 2-
methyl-but-2-enyl, allyl, furan-3-yl methyl, H, Me, methylthioethyl,
phenethyl, pyridin-2-ylmethyl, or thiophen-2-ylmethyl.

The compound according to claim 124 wherein R1 is ethyl; Rz is ethyl;
and Rs is benzo[1,3]dioxol-5-yimethyl, carbamimidoyl, 1-H-imidazol-4-
yimethyl, phenyliminomethyl, 1-prop-2-ynyl, thioformyl, 2-
hydroxyphenyl-methyl, hydroxyethyl, methoxyethyl, ailyl, furan-3-
ylmethyl, H, Me, methylthioethyl, or phenethyl.

The compound according to claim 124 wherein R1 is ethyl; Rz is ethyl;
and Rj is H, benzo[1,3]dioxol-5-ylmethyl, 1-H-imidazol-4-ylmethyl,
furan-3-ylmethyl, pyridin-2-ylmethyl, or phenyliminomethyl.

The compound according to claim 124 wherein R3 is hydrogen, methyl,

allyl, or heteroarylmethyl.

The compound according to claim 124 wherein R3 is hydrogen, methyl,
allyl, or heteroarylmethyl; and Ry is one to two substituents
independently selected from the group consisting of hydrogen, methyl,
methoxy, bromo, fluoro, 5- or 6-phenyl, 5- or 6-pyridinyl, 5- or 6-furanyl,
and hydroxy; and Rs is hydrogen.
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